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Unit summary
Process control is about making sure that the manufacturing processes produce goods of the required quality in a continuous and stable manner. There are several mechanisms for maintaining process control.

14.1 Process control plan, and process capability study.
The manufacturing of a product involves a lot of different processes. If any of these processes is not functioning properly, the quality of the product will be affected. Since a process usually consists of many different factors – employees, equipment, materials, facilities and methods, all of which can have an impact on the quality of the product – it can be quite difficult to check it. A Process Control Plan can check all of these factors, and identify where any problems may exist, while a Process Capability Study shows if the process is actually capable of producing products of the require quality.

14.2 Operation standards. 
Two factors are essential if a manufacturing process is to achieve the target quality efficiently. There must be operation standards that describe the best way to carry out the operations that make up the process, and there must be knowledgeable, skilled and motivated operators who will follow the standards. Text 8.1 and 8.2 in Unit 8 Standardization provide detailed guidelines on drafting and maintaining standards, and Text 8.3 gives guidelines on training operators to use standards. This brief text highlights:

a. The need to review standards when there are changes in the production process.

b. The importance of training the operator.

14.3 Dealing with out-of-control events and nonconforming products. 
A primary purpose of process control is to find anything that may be going wrong in the manufacturing process, and put it right. Problems may be indicated by:

a. Out-of-control events: processes that are not functioning as they are supposed to. The problems may lie in operators, equipment or materials.

b. Non-conforming products: products, parts or materials that are not of the required quality.

14.4. Early control system and fool-proof operations. 
Out-of-control events and non-conforming products are most likely to occur when:

a. New equipment and techniques are introduced, often at the start of production of new products. An early control system will detect many such problems.

b. Operators make careless mistakes. Fool-proofing operations can reduce operator mistakes significantly.

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.
14.1 Process control plan, and a process capability study
Introduction

1. The manufacturing of a product involves a lot of different processes. If any of these processes is not functioning properly, the quality of the product will be affected. Since a process usually consists of many different factors – employees, equipment, materials, facilities and methods, any of which can have an impact on the quality of the product – it can be quite difficult to check if it is functioning properly. A process control plan can check all of these factors and identify where problems exist. A process capability study, on the other hand, will show if the process actually has the capability to produce products of the required quality. (You should study Unit 9 Problem Solving before you read this text.)
Process Control Plan: the QC Process Chart

2. This text describes the use of a QC Process Chart as a process control plan. A QC Process Chart has two functions:

a. Confirmation of results: To confirm that acceptable products have been produced, using control charts, graphs, check sheets etc.

b. Process or factor analysis: To provide feedback for the process when abnormal values occur. In doing this it uses characteristic diagrams, scatter diagrams, stratification and other control techniques which show the cause and effect relationships. Factors that can be analysed include personnel, materials, equipment, operation methods, and environment. (See Unit 11 Statistics for guideline on using these techniques.)
3. To prepare a QC Process Chart you need to take four actions:

a. Briefly describe the manufacturing process (see parag. 4 below). Specify what constitutes quality in the process – what you regard as the right level of quality either in how the process functions or in the product that the process produces.

b. Establish control criteria (the range of permissible limits to quality) to measure the level of quality achieved – decide on control points in the process which can be examined to see if production is going as it is supposed to, and in a continuous and stable manner.

c. Choose a method of inspection to check that the right level of quality is being achieved, and the specific items that will be inspected or measured (inspection/measurement items).
d. Prepare a system to carry out this inspection.

4. Briefly describe the manufacturing process from start to finish using symbols such as: work O, storage (, inspection ◊, transport(, staying �. The main points to include for each process are:

a. Name of the process.

b. Equipment, materials used.
c. Control items.

d. Control methods.

e. Related standards.

f. Inspection/measurement items and method.
g. Supervisor.

h. Criteria to be used to judge the results.
i. Evaluators.

j. Method of handling out-of-controls, defects etc.

Figure 14.1a QC Process Chart

[image: image1.emf]
Figure 14.1 b Procedure of process analysis 
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Process capability study
5. One of the most critical aspects of process control is to make sure that a process actually has the capability to produce products of the required standard in a stable manner. Use a scatter diagram study to evaluate this. Collect statistical distribution data (mean value and dispersion) on the quality characteristics of the products when the process is operating in stable conditions. This data will allow you to estimate the probability that the process is meeting standard values.

6. To carry out a process capability study, first exclude dispersion due to abnormal causes. Use an x bar-R control diagram, process capability diagram (transition graph including standard values) and histograms to show the process capability graphically. Use process capability index Cp or Cpk to indicate quantitatively the capability to meet given standard values.

[image: image3.emf]SU is the upper control limit and SL is the lower control limit. The index Cp is used for specifications with upper and lower limits when it is easy to adjust the mean of quality characteristics. In contrast, the index Cpk is used for specifications with upper and lower limits when the mean of quality characteristics cannot be easily adjusted.
(See also Text 9.8 on control charts.)
7. The capability index values obtained are evaluated as follows:

a) Cp, Cpk > or = 1.33
There is sufficient process capability.

[image: image4.emf]
b) 1.33 > Cp, Cpk > or =1.00. Although not sufficient, the process capability is acceptable.

[image: image5.emf]
(Source: UMEDA, Masao, ‘Seven Key Factors for success in TQM’ Japanese Standards Association, P.171, 1993)
c) 1.00 > Cp, Cpk
Process capability is insufficient and needs to be improved.

d) Continue with the process capability study.

(See Text 11.3.3 in Unit 11, Statistical Methods, for more detailed guidelines on process capability.)
DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the 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. Parag. 1: How do you check that your manufacturing processes are functioning properly? Where do you feel this need to be improved? List any points you can think of in your own manufacturing process which indicate whether production is continuous and stable.

b. Parag. 3: Apply the RADAR questions to these actions for preparing a QC Process Chart.

c. Parag. 4: How would you describe one of your manufacturing processes from start to finish? How many of the points listed here would you include? Are there any others you would add to the list? Be as concrete as possible.
d. How do you presently check that acceptable products have been produced in your company? How helpful do you thing a QC process chart would be in this?

e. How helpful do you think the QC process chart would be in giving you feedback when abnormal values occur in your manufacturing process? 

f. Process capability: How do you evaluate whether your process is capable of producing products of the required standard? How successful are you? 

g. Parags. 5, 6 and 7. If it is feasible for you, try to carry out a process capability study on one of your production processes. Then apply the RADAR questions to the use of a process capability study in your company.

ACTION PLAN

If you feel that your discussion has generated enough ideas, do the following: 

a. Prepare a detailed outline of a process control plan for your manufacturing process, drawing on the ideas generated in your discussions, and draft a detailed QC process chart.
b. Prepare a process capability study of one of your manufacturing processes.

Otherwise include the ideas you have discussed here in a later action plan after you have discussing other texts.

14.2 Operation standards
Introduction
1. Two factors are essential if a manufacturing process is to achieve the target quality efficiently. There must be operation standards that describe the best way to carry out the operations that make up the process, and there must be knowledgeable, skilled and motivated operators who will follow the standards. Text 8.1 and 8.2 in Unit 8 Standardization, provide detailed guidelines on drafting and maintaining standards, and Text 8.3 gives guidelines on training operators to use standards. This brief section highlights:

a. The need to review standards when there are changes in the production process.

b. The importance of training the operator.

Changing the production process.
2. When you change any part of the production process, review the operation standards and, if necessary, revise them:
a. Stipulate and document the procedures to be followed, because there are so many factors that can influence quality.

b. Make sure that the change will not cause any unexpected problems.

c. After the change has been made, gather and analyse the relevant data in order to check if the goals of the change have been reached, and how quality and productivity have been affected.

d. Remove any operation standards that are no longer being used.

e. Conduct periodic reviews to see how the new standards are being implemented, and how effective they are. 

Training the operator
3. One of the factors in the production process which greatly affects quality is the operator. Because the operator is human, there will always be some variance in operations. An operator may carry out the same operation a little differently each time, and when the same operation is carried out by different operators, there is yet more risk of variance. What is important is to keep this variance to a minimum. Managers can try to minimize this variance in three ways – by educating, training and motivating operators. (See Text 8.3 for full guidelines on educating, training and motivating operators in following the standards.)
DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the 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. Parag. 1. Do you use operation standards? If yes, how helpful are they? How do you feel you could make better use of them?

b. Parag. 1. How accurately do your operators follow the standards? Where do you think they may need training?

c. Parag. 2. Do you often have changes in your production process? Do you review and revise your standards when there are changes? Apply the RADAR questions to these guidelines for making changes in the production process.

d. Parag. 3. Read any parts of Text 8.1 and 8.2 that you feel are relevant, and do the discussion questions that follow.

e. Parag. 3. If you feel it relevant at this point, read Text 8.3 and do the discussion questions that follow.

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 introducing improvements in your company. Include any parts of Text 8.1, 8.2 and 8.3 that you examined in your discussion. Alternatively, you may include these ideas in one action plan for the complete unit.  You might like to follow the 6-Point Structure:

11.3 Dealing with out-of-controls and nonconforming products
Introduction

1. A primary purpose of process control is to find anything that may be going wrong in the manufacturing process, and put it right. Problems may be indicated by:

a. Out-of-control events: event in a process which are well outside the control limits of what is acceptable processes that are not functioning as they are supposed to.
b. Non-conforming products: products, parts or materials that are not of the required quality level.

Detecting and handling of out-of-controls
2. The source of out-of-controls may be found in operators, equipment or materials. Basically they are any events in the process, or outputs of the process, that do not meet the specifications (or criteria) that govern the process. If the process goes according to plan there should be no out-of-controls. The function of process control is to detect them, find out why they occur, and make whatever improvements are necessary to prevent them occurring again.
3. To detect and deal with out-of-controls take the following actions:

a. Take emergency action to deal with the immediate situation.

b. Investigate the cause of the out-of-control event.

c. Inform related departments of what is happening.

d. Take action to prevent further out-of-controls occurring.
e. Confirm that this action has been effective.

4. Control chart. An essential tool in investigating the cause of out-of-controls is a control chart. Use control charts to examine the process and determine whether it is in a stable condition in terms of both quality and quantity. (See Text 9.8 for detailed guidelines on using control charts.)
5. Out-of-control report. Write up reports on out-of-controls and pass them on to whoever should know about them:

a. Describe the process situation and give details of:

i.
The out-of-controls.
ii.
The investigation that was carried out.

iii. The causes that have been identified.
iv. Whatever countermeasures have been taken and their effectiveness.

v. Any actions that are still to be taken.

b. Record details of the actions and opinions of the department in charge of managing the handling of out-of-controls.

c. Specify the date and person in charge of implementation at each step, from detection of out-of-controls through to preventive action and confirmation of its effectiveness.

d. Provide columns for communication with related departments.

e. Establish handling criteria for the report.

f. Use a slip format and include an identification number.

g. After countermeasures have been taken process averages or dispersion may change. If this happens, revise the control characteristics and control lines.

These reports are a good source of basic data that can be used on later occasions when emergency measures or countermeasures have to be taken.

Figure 14.3a Out-of-control report
[image: image6.emf]
Dealing with nonconforming products
6. Non-conforming products, or non-conformities, are products, parts, and materials, both finished and unfinished, which are found, usually on inspection, not to meet the required quality criteria. To deal with them take the following actions:

a. Clarify who has the responsibility and authority for handling them.

b. Separate them as soon as possible from conforming products and label them appropriately. Then remove them from the manufacturing process.

c. Record their occurrence.

d. Check whether there are any problems with previous manufacturing lots.

e. Decide how to dispose of them. Depending on the nature of the non-conformity, they may be used as they are, reworked, regarded, or scrapped. These decisions should be taken in accordance with a predetermined procedure by those with responsibility and authority. Depending on the circumstances, a review committee may discuss the issues involved.

f. Once this decision has been made, act on it as quickly as possible.

g. When nonconforming products have been reworked they must be re-inspected. Check both the inspection items where the original problem arose, and any inspection items that could have been affected by the reworking. (Inspection items are predetermined points in a process or product that are inspected. See Unit 15 for more detailed guidelines on carrying out inspections.)
h. Implement recurrence prevention measures.

i. Record the results of these measures in a report. These records can then be used as basic data to help analyse the cause of any future nonconforming products and decide on appropriate action.
Data management
7. To ensure that effective countermeasures (and, when necessary, emergency action) are taken to eliminate out-of-controls and nonconforming products, it is important to have all the relevant data at hand and to manage it properly. In collecting, recording and using this data you need to:

a. Specify the objectives that the data is to be used for. Different objectives require different types of data and different methods of collection.

b. Plan a system for collecting and documenting the data.

c. Decide where each type of data is to be gathered and how often.

d. Assign people to collect, record and process the data.

e. Summarize the data in a chart.

f. Use a QC process chart to clarify the cause and effect relationships in the data.

g. Keep data which indicates the time sequence so that you can identify when the nonconforming product or out-of-control occurred and what caused it. This includes such details as material lot, equipment and personnel.

Data from inspection and quality check data can be shown to people from outside the company as evidence that improvements have been implemented, when customer audits or product liability issues arise.
DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the 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. Parag. 1. Give some examples of typical out-of-controls and non-conforming products in your manufacturing process. How do you usually deal with them? How successful is your approach?

b. Parag. 3. Apply the RADAR questions to these guidelines for detecting and handling out-of-controls.

c. Parag. 4. Are you familiar with control charts? If yes, how useful do you find them and what challenges have you met in using them? 

d. Parag. 5. Apply the RADAR questions to these guidelines for writing out-of-control reports.

e. What would you put in a report like that in Figure 14.3a for a typical out-of-control event in your workplace.

f. Parag. 6. What are some typical nonconforming products that occur in your manufacturing process? How satisfactory is your way of detecting and dealing with them? 

g. Parag. 6. Apply the RADAR questions to these guidelines for dealing with nonconforming products. 

h. Parag. 7. Why do you think it is important to have relevant data at hand when you have to take emergency action and countermeasures to eliminate out-of-controls and nonconforming products? Think of some situations where you had to take such emergency action. What data helped you take the right action? – and what data did you not have that would have helped you? What type of data would you now want to have available for future needs?

i. Parag. 7. Apply the RADAR questions to these guidelines for managing data.

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 introducing improvements in your company. You might like to use the 6-Point Structure. Alternatively, you may include these ideas in one action plan for the complete unit.

11.4 Early control system and fool-proof operations
Introduction

1. Out-of-control events and non-conforming products are most likely to occur when:

a. New equipment and techniques are introduced, often at the start of production of new products. An early control system will detect many such problems.
b. Operators make careless mistakes. Fool-proofing operations can reduce operator mistakes significantly.

Early control system. 

2. An early control system will detect a variety of problems at an early stage in the production of new products, help to solve them quickly, and stabilise the new manufacturing process. To establish an early control system take the following actions:

a. Decide in advance a period during which countermeasures may be introduced to correct any problems in the new process. The length of this period will depend on the product, the equipment being introduced, and how new the manufacturing technique is.
b. Analyse in detail any factors in the current situation that could effect the new process and its product quality, so that latent defects can be recognized and removed as soon as possible.
c. Form a project team to quickly solve any problems. Decide how many people are needed and what skills they should have.
d. Use marks and other symbols to differentiate problem operations and equipment are from other processes, and focus control measures on them.

Fool-proofing operations
3. Operators can easily make careless mistakes. Fool-proof operations in order to prevent this. The best way to do this is by establishing a process in which they are less likely to occur: make various adjustments to operation methods, and to the way that parts, materials, equipment, jigs, and tools are handled. There are two ways to fool-proof operations:

a. Preventive: design operations so that there is no possibility of mistakes being made regardless of the operator. This method includes eliminating certain operations, replacing them with risk-free operations, or making them easier to carry out.
b. Reductive: try to spot mistakes as soon as they occur, so that their effects can be reduced or eliminated. This method involves two stages: defect detection where mistakes are discovered, and effect mitigation where the effects of the mistake are reduced or eliminated. 

4. When deciding what measures to introduce, analyse the probability of mistakes being made, and the actual rate at which they have been made in the past. It is especially important to deal with the problem as a process related problem and not as an individual operator’s problem. Implement any improvements on a company-wide basis.

Figure 14.4a Errors
[image: image7.emf]
Figure 14.4b Ensuring fool-proof operation, 
[image: image8.emf]
Figure 14.4c Explanation of fool-proof operation
[image: image9.emf]
DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the 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. Parag. 1. Have out-of-controls and nonconforming products occurred when you introduced new equipment or techniques? How did you deal with them? How do you think you could you have dealt better with them?

b. Parag. 2. Apply the RADAR questions to these guidelines for setting up an early control system.

c. Parag. 3. Give some examples of careless mistakes by operators in your manufacturing process. What steps have you taken to reduce the occurrence of such mistakes? How successful have they been?

d. Parag. 3a and 3b: Give examples of how you might apply these two approaches in your company.

e. Look at Figure 14.4a. Tick off any of these mistakes that also occur in your company.

f. Look at Figure 14.4b. Do any of these examples bring experiences of your own to mind? – or suggest fool-proofing steps that you might now introduce?

g. Parag. 5. Why is it important to analyse the probability of mistakes being made, and the actual rate at which they have been made? 

h. Parag. 5. Do you agree that it is important to deal with such mistakes as process problems and not individual operator problems. Why?

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 introducing improvements in your company. Alternatively you may include these ideas on one Action Plan for the complete unit. You might like to use the 6-Point Structure.

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.

14.1  Process control plan; process capability study
1. A process control plan is used to control:

a. Materials.

b. Costs.

c. Equipment.

2. Which of the following are functions of a QC process chart?

a. Confirmation of plans.

b. Confirmation of results.

c. Factor analysis.

3. Control points will show whether production is: 

a. Continuous and flexible.

b. Stable and controlled.

c. Continuous and stable. 

4. To prepare a QC Process Chart you will need to:

a. Establish control criteria to measure the level of quality achieved.

b. Choose a method to confirm that quality has been achieved.

c. Choose a system for changing the process.

5. Match symbols with words:

a. Work 


1)  ( 

b. Storage 

2)   o

c. Transport

3) (
a. a1, b2, c3

b. a3, b2, c1

c. a2, b3, c1

6. A QC Process Chart should include:

a. Equipment and materials used.

b. Method of handling out-of-controls.

c. Control levers.

7. Which of the following can be used to confirm that acceptable products have been produced?

a. Cost analysis.

b. Control charts.

c. Graphs.

8. Which of the following are used to provide feedback for the process when abnormalities occur?

a. Characteristic diagrams.

b. Multiplication.

c. Stratification.

9. Factors that can usually be analysed to provide feedback when abnormal values occur include: 

a. Personnel.

b. Equipment.

c. Symbols.

10. A process capability study is used to evaluate whether a process has the capability to produce products of:

a. The required standard in the fastest time possible.

b. The highest standard whatever time it takes.

c. The required standard in a stable manner.

11. A process capability study collects and uses statistical distribution data on the quality characteristics of the products manufactured when the process:

a. Is operating in stable conditions.

b. Is stopped.

c. Is operating under maximum pressure.

12. The purpose of this study is to estimate the probablility that

a. The process meets company expectations.

b. The process meets standard values.

c. The process meets operator values.

14.2 Operation standards
13. Which of the following should be kept in mind when any part of the production process is to be changed?

a. When planning a change, make sure that it does not cause any surprises.

b. Stipulate and document the procedures to be followed.

c. Be sure to remove operation standards that are no longer being used.

14. There will always be some variance in operations because:

a. Operators are difficult to train.

b. Operators are human.

c. Operators are not motivated.

14.3 Dealing with out-of-control events and nonconforming products
15. The function of process control is to:

a. Detect out-of-controls and non-conforming products.

b. Find out why these occur.

c. Improve the operators.

16. Detecting and handling out-of-controls involves: 

a. Investigating the cause of the out-of-control event.

b. Communicating with all the other departments in the company.

c. Taking emergency action to deal with the immediate situation.

17. A control chart is used to examine a process and determine whether it is in a stable condition in terms of:

a. Quality and efficiency.

b. Quality and quantity.

c. Quality and process.

18. Use out-of-control reports to:

a. Record actions that have been taken and actions still to be taken.

b. Record the details and effectiveness of whatever preventive action is taken.

c. Record out-of-controls accurately and communicate them to whoever should know about them.

19. Nine actions are listed for the control of nonconforming products, including the following. Which of these three is incomplete or incorrect?

a. Separate nonconforming products as soon as possible from conforming products and identify them appropriately. Then remove them from the manufacturing process.

b. Confirm that there are no problems in the inspection items where the original problem arose.

c. Record the results of the measures taken in a report. These records can then be used as basic data when analysing the cause of nonconforming products and for developing appropriate actions.

20. Managing data that can be used to assist in eliminating out-of-controls and nonconforming products involves:

a. Specifying the objectives that the data is to be used for.

b. Planning a system for documenting the data.

c. Ensuring that the data has an access code.

21. Which of the following actions for collecting, recording and using this data is presented incorrectly or incompletely below?

a. Specify the objectives for which the data will be used. Different objectives require different types of data and different methods of collection.

b. Plan where each type of data is to be gathered in the manufacturing process, by whom and how often. Summarize the results in a chart.

c. Keep data which indicates the time sequence so that you can identify who was responsible for the nonconforming product.

14.4 Early control system and fool proof operations
22. Nonconforming products or out-of-controls are most likely to occur.  

a. At the start of production of new products. 

b. When the production of a new product is being planned.

c. When a new operator begins to work on a manufacturing process.

23. To establish an early control system to stabilize a new manufacturing process:  

a. Decide in advance a period for implementing countermeasures depending on the product, the equipment and how new the manufacturing technique is.

b. Form a project team to quickly solve any problems.

c. Analyse in detail any factors in the current situation that could effect the new process.

24. Operations need to be fool proofed in order to prevent:

a. Interference by other departments.

b. Careless mistakes by operators.

c. Malfunctioning of machinery.

25. One way of the two ways of fool proofing operations is ‘preventive’. This includes: 

a. Eliminating certain operations.

b. Reducing the effects of mistakes.

c. Making operations easier to carry out.

26. The other way of fool proofing operations is ‘reductive’. Which two of the following does this include?

a. Replacing operations with less risky ones.

b. Detecting mistakes when they occur.

c. Reducing the effects of mistakes.

27. When deciding on specific measures for fool proofing operations:

a. Analyse the probability of mistakes being made.

b. Consider how to deal with the operator.

c. Analyse the actual rate at which mistakes have been made in the past.

28. Any improvements that are made should be implemented:

a. Only in the workplace where the problem arose.

b. Only in the department where the problem arose.

c. Throughout the company.

Relation with ISO 

14.1 Process control plan; process capability study

Relation with ISO 9001:2000
Process Control Plan: The QC Process Chart:

7.1
Planning of product realization
7.5.1
Control of production and service provision

Process capability study:

8.2.3
Monitoring and measurement of processes

8.2.4
Monitoring and measurement of product

8.4
Analysis of data
14.2 Operation standards

Relation with ISO 9001:2000
Changing the production process:

4.2.3
Control of documents
7.5.1
Control of production and service provision

8.4
Analysis of data
Training the operator

6.2.2
Competence, awareness and training
14.3 Dealing with out-of-control events and nonconforming products.

Relation with ISO 9001:2000
Detecting and handling of out-of-controls

8.2.3
Monitoring and measurement of processes
8.2.4
Monitoring and measurement of product

8.5.2
Corrective action

8.5.3
Preventive action

Dealing with nonconforming products:

8.3
Control of nonconforming products

Data management:
4.2.4
Control of records
8.4
Analysis of data

14.4 Early control system and fool-proof operations 

Relation with ISO 9001:2000
7.1
Planning of product realization
8.3
Control of nonconforming product
8.4
Analysis of data
8.5.2
Corrective Action
8.5.3
Preventive Action
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