


Welding 
Level-IV
Based on May 2017, Version 1 Occupational standard (OS)
[image: ]


Module Title: - Perform Process Planning and Scheduling
 LG Code:      IND WLD4 M05 LO (1-5) LG-(23-27)
 TTLM Code:  IND WLD TTLM 0221v1

February, 2021
Adama, Ethiopia







Table of content

   1.3.  Information Sheet 2- Preparing material
LO #1- Determine production sequence…………………………………………….4
   1.1. Information Sheet 1- Identifying steps for the process and producing flow charts………………………………………………………………………………………...4
1.2. Self-check 1…………………………………………………………………....15
nformation Sheet 2………………………………………………………………..17
Self-Check – 2………………………………………………………………….20
   1.4. Information Sheet 3- Documenting tooling and/or equipment…………………. rwquirements……………………………………………………………………………...21  
Self-Check – 3………………………………………………………………….24
1.5. Information Sheet 4- I Documenting and representing Process steps…………25
Self-Check – 4……………………………………………………………………………..28
LO #2- Identify and analyze  production requirements and capacities…….31
Instruction sheet…………………………………………………………………
2.1. Information Sheet 1- Identifying and obtaining engineering production ..33 
Self-Check – 1………………………………………………………………….35
Information Sheet 2- Monitoring the variation of equipment and materials…..36
Self-Check – 2………………………………………………………………….43
2.2. Information Sheet 3- Analyzing and carrying out procurement and supply requirements and constraints. ……………………………………………......36
Self-Check – 3………………………………………………………………….48
Information Sheet 4- Analyzing and applying production capacity and constraints…………………………………………………………………………...49
Self-Check – 4………………………………………………………………….51
2.3. Information Sheet 6- Obtaining production requirements and evolving strategies.    ……………………………………………………………………78
Self-Check – 6………………………………………………………………….80
LO #3- Prepare schedule for production of a component/part……………….52
3.1. Information Sheet 1- I Scheduling production of component …………...54
3.2. Self-Check – 1………………………………………………………………...61
3.3. Information Sheet 2-  Documenting schedule…………………………….62
Self-Check – 2………………………………………………………………….65
Self-Check – 3………………………………………………………………….91
LO #4- Review process specifications……………………………………………65
Information Sheet 1- Analyzing and reviewing supporting engineering and production data …………………………………………………………………….68
Self-Check – 1…………………………………………………………………72
4.1. Information Sheet 2- Determining the new production process. ………73
Self-Check – 2…………………………………………………………………78
4.2. Information Sheet 3- .   Identifying and reporting maintenance…………3
Self-Check – 3	
LO #5- Assure quality workplace operations……………………………………79
Instruction sheet	
5.1. Information Sheet 1- Supporting operations in the workplace ………….81
Self-Check – 1………………………………………………………………….85
5.2. Information Sheet 2- Identifying quality problems and issues and making adjustments…………………………………………………………………….	86
Self-Check – 2………………………………………………………………….88	
5.3. Information Sheet 3- Improving procedures and systems ………………	89
Self-Check – 3………………………………………………………………….91
5.4.  Information Sheet 4- Identifying and addressing workplace challenges……………………………………………………………………….94
          5.4. Information Sheet 6- Taking follow up action……………………………..94
3Reference Materials	












	LG #23
	[bookmark: _Toc46475957][bookmark: _Toc46828341][bookmark: _Toc53735193] LO #1-  Determine production sequence

	[bookmark: _Toc46475958][bookmark: _Toc53735194]Instruction sheet

	This learning guide is developed to provide you the necessary information regarding the following content coverage and topics – 
0. Identifying the required step of process flow charts are produced where required in accordance with standard operating procedures 
0. Preparing the Material and parts lists are manually or with CAD in accordance with standard operating procedures 
0. Documenting the requirement Tooling and/or equipment with standard operating procedures. 
Clarifying the Process steps are documented and clearly represented in accordance with standard operating procedures This guide will also assist you to attain the learning outcome stated in the cover page.  Specifically, upon completion of this Learning Guide, you will be able to;
0. Identify the required step of process flow charts are produced where required in accordance with standard operating procedures 
0. Prepare the Material and parts lists are manually or with CAD in accordance with standard operating procedures 
0. Document  the requirement Tooling and/or equipment with standard operating procedures
 Learning Instructions:
1. Read the specific objectives of this Learning Guide. 
1. Follow the instructions described blow 
1. Read the information written in the “Information Sheets 1 and “Information Sheets 2 on page 3 and 27 respectively.
Try to understand what are being discussed. Ask your teacher for assistance if you have hard time understanding them.
1. Accomplish the “Self-check 1” and “Self-check 2” in page 26 and 29 respectively.
· Fit and adjust machine components and related attachments 
· Enter processing/operating parameters
· Check and adjust equipment performance 
· Carry out pre-start checks Carry out pre-start checks 


	
Learning Instructions: 

	1. Read the specific objectives of this Learning Guide. 
2. Follow the instructions described below. 
3. Read the information written in the “Information Sheets”. Try to understand what are being discussed. Ask your trainer for assistance if you have hard time understanding them.
4. Accomplish the “Self-checks” which are placed following all information sheets. 
5. Ask from your trainer the key to correction (key answers) or you can request your trainer to correct your work. (You are to get the key answer only after you finished answering the Self-checks).
6. If you earned a satisfactory evaluation proceed to “Operation sheets 
7. Perform “the Learning activity performance test”  which is placed following “Operation sheets” , 
8. If your performance is satisfactory proceed to the next learning guide, 
9. If your performance is unsatisfactory, see your trainer for further instructions or go back to “Operation sheets”.









	Information Sheet-1
	Identifying steps for the process and producing flow charts



1. Introduction to Identifying steps of process and producing flow charts.
Process planning is also called: manufacturing planning, process planning, material processing, process engineering, and machine routing.
Which machining processes and parameters are to be used (as well as those machines capable of performing these processes) to convert (machine) a piece part from its initial form to a final form predetermined (usually by a design engineer) from an engineering drawing.  
The act of preparing detailed work instructions to produce a part.  How to realize a given product design
1.1. Why make schedules?
· To make commitments
Schedule provides a form of contract between every person on a team or in an organization, confirming what each person is going to deliver over the next period of time.
In order to allow customers or partners to make plans based on a given project, a time has to be agreed upon for when specific things will happen
· To encourage everyone who’s contributing to a project to see their efforts as part of a whole 
           Big projects = big schedules
· Until there is a draft schedule suggesting specific dates and times for when things have to be ready, it's unlikely that connections and dependencies across people or teams will be scrutinized. Instead, everyone will work on her own task, and tend not to think about how their work will impact others.
· Tool to track and to break down work into manageable chunks

· scheduling
 Scheduling ensure that parts and sub-assemblies and finished goods are completed as per required delivery dates. It provides a timetable for manufacturing Activities 






· Concepts of schedule


[image: ]

1.2. Identify Steps required for the process and produce flow charts 
· Steps required for the process are identified and flow charts are produced where required in accordance with standard operating procedures. 





	



1.3.  process plan need of process planning and scheduling
· Many problems may arise with the manufacturing system where process planning and scheduling are performed separately. 
· Process planners usually assume that the shop is idle and that there are unlimited resources in the shop, and repeatedly select desirable machines. Thus when a process plan is going to be carried out, some constraints (such as limited resources or non-availability of machines) will be encountered, making the generated ‘optimal’ process plan infeasible or sub-optimal. 
· Even if the dynamic shop status is considered, time delay between the planning phase and the
	
Plan execution phase may cause some troubles. Also called: operation sheet, route sheet, operation planning summary, or another similar name. 





Project Planning Process

[image: ]Fig 1: process planning


The detailed plan contains:
· Route
· Processes
· Process parameters
· Machine and tool selections
· Fixtures
· How detail the plan is depends on the application.
· Operation: a process
· Operation Plan (Op-plan): contains the description of an operation, includes tools, machines to be used, process parameters, machining time, etc.
· Op-plan sequence: Summary of a process plan.
1.4. FACTORS AFFECTING PROCESS	 PLAN SELECTION
· Shape
· Tolerance
· Surface finish
· Size
· Material type
· Quantity
· Value of the product
· Urgency manufacturing system itself etc.
   Process Plan 
· Also called:- operation sheet, route sheet, operation planning summary, or another similar name.
  The detailed plan contains:	
· Route
· Processes
· Process parameters
· Machine and tool selections

 Fixtures
· How detail the plan is depends on the application.
· Operation: a process
· Operation Plan (Op-plan): contains the description of an operation, includes tools, machines to be used, process parameters, machining time, etc.
· Op-plan sequence: Summary of a process plan.
· Factors Affecting Process Plan Selection
· Shape
· Tolerance
· Surface finish
· Size
· Material type
· Quantity
· Value of the product
· Urgency    Manufacturing system itself etc.
· Process Planning Classification
· Manual
· Computer-Aided
· Variant	
· GT based
· Computer aids for editing  
· Parameters selection
· Generative
· Some kind of decision logic
· Decision tree/table
· Artificial Intelligence
· Objective-Oriented
· Still experience based
· Automatic	
· Design understanding
· Geometric reasoning capability
1.5. PROCESS PLANNING CLASSIFICATION
· MANUAL
· COMPUTER-AIDED  VARIANT	
			GT based
			Computer aids for editing  
			Parameters selection
· GENERATIVE
		Some kind of decision logic
			Decision tree/table
			Artificial Intelligence
			Objective-Oriented
			Still experience based
· AUTOMATIC	
· Design understanding    
·  Geometric reasoning capability
1.6.  REQUIREMENTS IN MANUAL PROCESS PLANNING
· Ability to interpret an engineering drawing.
· Familiar with manufacturing processes and practice.
· Familiar with tooling and fixtures.
· Know what resources are available in the shop.
· Know how to use reference books, such as machinability data handbook.
· Able to do computations on machining time and cost.
· Familiar with the raw materials.
· Know the relative costs of processes, tooling, and raw materials.


1.7.  Purpose of scheduling:
· To prevent unbalance use of time among work centers and department.
· To utilize labour such a way that output is produced within established lead time or cycle time so as to deliver the products on time and complete production in minimum total cost.
· Dispatching This is concerned with the execution of the planning functions. It gives necessary authority to start a particular work which has already planned under routing and scheduling functions. Dispatching is release of orders and instructions for starting of production in accordance with routing sheet and scheduling charts.
· Inspection: This function is related to maintenance of quality in production and of evaluating the efficiency of the processes, methods and labours so that improvement can be made to achieve the quality standard set by product design.
· Evaluating: The objective of evaluating is to improve performance. Performance of machines, processes and labour is evaluated to improve the same.
· Cost control: Manufacturing cost is controlled by wastage reduction, value analysis, inventory control and efficient utilization of all resources

1.8. Requirements for an effective Production Planning and Control (PPC)
In an organization, PPC system can be effective only if the following aspects are given due considerations before implementation:
· Appropriate organization structure with sufficient delegation of authority and responsibility at various levels of manpower.
·  Right person should be deputed at right place for right job.
·  Maximum level of standardization of inventory, tooling, manpower, job, workmanship, equipment, etc.
·  Appropriate management decision for production schedule, materials controls, inventory and manpower turnover and product mix.
· Flexible production system to adjust any changes in demand, any problem in production or availability of materials maintenance requirements, etc
·  Estimation of accurate leads times for both manufacturing and purchase.
·  Management information system should be reliable, efficient and supporting.
.


1.9.  PROCESS PLANNING STEPS
· Study the overall shape of the part.  Use this information to classify the part and determine the type of workstation needed.
· Thoroughly study the drawing.  Try to identify every manufacturing features and notes.
· If raw stock is not given, determine the best raw material shape to use.
· Identify datum surfaces.  Use information on datum surfaces to determine the setups.
· Select machines for each setup.
· For each setup determine the rough sequence of operations necessary to create all the features.
· Sequence the operations determined in the previous step. 
· Select tools for each operation.  Try to use the same tool for several operations if it is possible.  Keep in mind the trade off on tool change time and estimated machining time.
· Select or design fixtures for each setup.
· Evaluate the plan generate thus far and make necessary modifications.
· Select cutting parameters for each operation.
· Prepare the final process plan document.


1.10.  COMPUTER-AIDED PROCESS PLANNING
ADVANTAGES
· It can reduce the skill required of a planner.
·  It can reduce the process planning time.
· It can reduce both process planning and manufacturing cost
· It can create more consistent plans.
· It can produce more accurate plans.
· It can increase productivity.

1.11.  WHY AUTOMATED PROCESS PLANNING
· Shortening the lead-time
· Manufacturability feedback
· Lowering the production cost
· Consistent process plans

 Example for PROCESS PLANNING
[image: ]             [image: ]              [image: ]Design

· Work piece Selection
· Process Selection
· Tool Selection
· Feed, Speed Selection
· Operation Sequencing
· Setup Planning
· Filtering Planning
· Part Programming








	[bookmark: _Toc53735197]Self-check 1
	Written test



Name……………………………………………   ID………………………… Date…….
Directions: 
 Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 
Test I Short Answer Questions
1. List  automated process planning?(5pts)
2. List  some of herbs?(5pts) 
3. List and sketch example for process planning?(5pts)
4. factors affecting process plan selection?(5pts)
Note: Satisfactory rating - 20 points           Unsatisfactory - below 20 points 

You can ask you teacher for the copy of the correct answers.




You can ask you teacher for the copy of the correct answers.
Score = ___________
Rating: ____________

Answer Sheet

Name:  _________________________           Date:  _______________

Test I
1.__________________________________________________
2._____________________________________________________________
Test II
1.____________________________________________________









	
Information Sheet-2
	Preparing materials and part lists 


2.1. Preparing materials and part lists
· Material Requirements Planning (MRP) is a computer-based production planning and inventory control system. 
· MRP is concerned with both production scheduling and inventory control. 
· It is a material control system that attempts to keep adequate inventory levels to assure that required materials are available when needed. 
· MRP is applicable in situations of multiple items with complex bills of materials. MRP is not useful for job shops or for continuous processes that are tightly linked.

2.2. The major objectives of an MRP system are to simultaneously:
· Ensure the availability of materials, components, and products for planned production and foCustomer delivery
·  Maintain the lowest possible level of inventory,
· Plan manufacturing activities, delivery schedules, and purchasing activities.
MRP is especially suited to manufacturing settings where the demand of many of the components
and subassemblies depend on the demands of items that face external demands. Demand for end
items are independent. In contrast, demand for components used to manufacture end items depend
on the demands for the end items. The distinctions between independent and dependent demands
are important in classifying inventory items and in developing systems to manage items within each
demand classiﬁcation. MRP systems were developed to cope better with dependent demand items.
The three major inputs of an MRP system are the master production schedule,
5.  the products 
5. structure records, and 
5. the inventory status records. Without these basic inputs the MRP system
cannot function.



2.4. An Outline of the MRP Process
Starting with end items the MRP process goes through the following steps
1. Establish gross requirements.
2. Determine net requirements by subtracting scheduled receipts and on hand inventory from the gross requirements
3. Time phase the net requirements.
4.  Determined the planned order releases


2.5. Six Steps for Preparing a Successful Bill of Materials
1. What’s being built
The design is really what kicks off a BOM in most capacities. Depending on the complexity of the program or build, there will usually be multiple BOMs. These will create the finished assembly BOM. Start by compiling as much information as possible about the parts you need as the designs progress. Understanding what’s being built and/or the program design will be the key to creating a successful BOM.
2. Create the Document
Open the program planned for use and create a new spreadsheet document. Name the file and put the name of the project and any other important identifying information in the title and at the top of the document. For example, “Company Name – Program Name – Assembly – Date”
3. Organize the Document
Establish user permissions, set up change tracking, and create any levels required. Organization throughout the BOM process will be necessary as it’ll be an ongoing activity. Be consistent with organization
4. Fill in the Columns
Populate the names of the categories at the top of the columns. These titles will include things such as part name, quantity, part number, etc.
5. Fill in the Rows 
Populate the rows with information according to the category of the column. Each assembly, sub-assembly, part, process, etc. will have a separate row. Ensuring that information is accurate and up to date is critical to the success of the project. 


6. Update as Needed

Update the information in your BOM as necessary. As the file is prepared, remember to save it often and keep a record of changes. As more information is learned on a given project or build, changes will be required. Flexibility is key throughout the production process.





























Self-check 2. 	Written test

Name……………………………………………   ID………………………… Date…….
Directions: 
 Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 
Test I Short Answer Questions
1. List and detail explain the Six Steps for Preparing a Successful Bill of Materials?(15pts)
2. The major objectives of an MRP system are to simultaneously?(5pts)

Note: Satisfactory rating - 20 points           Unsatisfactory - below 20 points 

You can ask you teacher for the copy of the correct answers.

Answer Sheet

Name:  _________________________           Date:  _______________

Test I
1.__________________________________________________
2._____________________________________________________________
Test II
1.____________________________________________________











	
Information Sheet-3
	Document the Tooling and/or the requirements of equipment with standard operating procedures. 



3.1.  Document Tooling and/or equipment requirements 
· Tooling and/or equipment requirements must be documented in accordance with standard operating procedures. 
Some Important Terms
· Project Charter:- Serves as the starting point of project, it includes title ,purpose ,statement of need ,expected results, signature of the stakeholders.
· WBS (Work Breakdown Structure):-It identifies the work to done to complete the project. 
· Task Dependencies: Task Dependency is a relationship in which a task or milestone relies on other tasks to be performed (completely or partially) before it can be performed
	The purpose of WBS is to describe the whole project and the strategy for completing the project by dividing it into logical components.



Requirements Analysis & Specification Definitions
· Requirements Analysis
· The process of studying and analyzing the customer and the user/stakeholder needs to arrive at a definition of software requirements.

· Requirements Specification
· A document that clearly and precisely* describes, each of the essential requirements 
· (functions, performance, design constraint, and quality attributes)
· Each requirement is defined in such a way that its achievement is capable of being objectively verified by a prescribed method; for example inspection, demonstration, analysis, or test.
3.2.  Types of Requirements
· Functional requirements
· Performance requirements
· Speed, accuracy, frequency, throughput
· External interface requirements
· Design constraints
· Requirements are usually about “what”, this is a “how”.
· Quality attributes
· i.e. reliability, portability, maintainability, supportability



These are requirements that are not features (functions) of the product
· hardware platform requirements -- 
· system requirements -- supported host o.s.’s, peripherals, companion software
· environmental requirements -- temperature, shock, humidity, radiation, usage conditions, resource availability, maintenance issues, type of error recovery
· applicable standards -- legal, regulatory, communications
Document Process steps and represent clearly 
· Process steps are documented and clearly represented in accordance with standard operating procedures
2.4.1 Documentation Requirements
· What must be developed to support successful deployment?
· User Manual?
· Online Help?
· Installation guide?  Read Me fi
























	Self-Check – 3
	Written test 



Name……………………………………………   ID………………………… Date…….

Directions:  Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 

Test I: Short Answer Questions
1. List importance of Requirements Analysis?(3pts)
2. List different b/n Requirements and design ?(3pts)
3. List Document Process steps and represent?(3pts)
4. List Requirements Specification and write?(3pts)
Note: Satisfactory rating – 12 points           Unsatisfactory - below 12 points 



You can ask you teacher for the copy of the correct answers.





You can ask you teacher for the copy of the correct answers.
Score = ___________
Rating: ____________

Answer Sheet

Name:  _________________________           Date:  _______________

Test I
1.__________________________________________________
2._____________________________________________________________
Test II
1.____________________________________________________










	
Information Sheet-4
	Clarify the  Process steps are documented and clearly represented in accordance with standard operating procedures 



3. Introduction 
3. Document Process steps and represent clearly
· Process steps are documented and clearly represented in accordance with standard operating procedures
Documentation Requirements
· What must be developed to support successful deployment?
· User Manual?
· Online Help?
· Installation guide?  Read Me file?
· Labeling, packaging?

Determine the production processes to be used 
· The production processes to be used should be determined.
· The manufacturing process of particular product should be determined that is the manufacturing process may include:
· Forging operation
· Sheet metal work
· Bench work 
· Machining methods
· Press working 
· Welding/fabrication
· Casting
· Powder materials
· Layered deposition Other

· A work plan 
is a strategy for managing a project through carefully-mapped stages. A work plan can have a short or long timeframe, but most commonly the timeframe is around 12 months. There are various reasons for work plan implementation, but they mostly involve team focus, motivation, and breaking the goal down into specific, targeted phases




· Why do you need a work plan?
A work plan is crucial for getting a project implemented successfully. The best way to fulfill a work plan is to organize the plan around a specific team of people from beginning to end, utilizing their strengths and areas of expertise.

· The most important part of the plan is the objective – 
i.e. what the project sets out to achieve. If it is a product, what does the product do and how does the product help the user to do it? If it is an experience, how will it be accessible and what does it give to the user?
· The most successful projects are goal-focused.
 They look to the ‘why’ part of the “Why? How? What?” model? The ‘why’ is your true ethic and goal, your ‘how’ is your means of achievement and your ‘what’ is the product or experience that results from your vision. However, without an effective objective and plan, your project risks being unsuccessful.

· Work plans
· Work plans
· Lesson Goals must  
· be able to understand the main components of a work plan should  
· be able to complete a plan based on the client brief could  
· Understand the different work plans that can be used key words:
· Schedule, Timing, Planning.
 What goes on a work plan? Think about the sample plans from last lesson…
· Work Plan a typical work plan could include the following items:
· Contingency
· Work 
· Plan Understand the main components of a work plan. 
Catering, power supply, personnel, hardware, software Filming start date, broadcast target date Arranging catering, agreeing budget Editing the script, hire camera equipment Mind mapping, research audience, visualization, storyboard, script Client deadlines, time allocated for research
· A type of work plan is a Gantt chart A Gantt chart is a document that is used to organize a project. It outlines the tasks by which the company plans to complete a quality project within a given amount of time. Gantt Chart Understand the main components of a work plan.
· Examples Glue the example work plan into your books and annotate them while considering the following questions: What type of work plan is this? Good points? Bad points? Understand the main components of a work plan.What could go wrong? Think about potential problems with a plan Task Duration Resources recording video footage may suffer delays:
· Bad weather 
• Actors ill or missing 
• Location not available Editing video footage may cause delays because: 
• Takes longer than expected
 • Equipment failure Recording video may also incur some extra costs:
 • Additional equipment hire 
• Extra staffing requirements
·  Contingencies sometimes parts of a project won’t go exactly according to plan and this is when Contingencies are used. The three main reasons are: Allows for more time in case of delays Allows for extra costs such as equipment costs Such as bad 

Processes that utilize a BOM
· Production
· Materials planning
· Product costing
· Plant maintenance
What methods were used?
0. Obtain and examine Specifications
· Specifications must obtain and examined. 
1.9. Examine Supporting engineering and production data, where required. 
· Supporting engineering and production data must be examined, Processes that utilize a BOM. 
Processes that utilize a BOM
· Production
· Materials planning
· Product costing
· Plant maintenance 
· Types of BOMs
· Static (fixed) bill a bill of material for a part that is normally made from the same components, labor and raw materials. Used for standard assemblies, components, and engineer-to-order customer orders.
· Dynamic (parametric) A bill of material for a product or part for which size, color, laminate, and other options can be selected.
· Example a bill of materials for a Dell computer
What information is on a BOM?
· Quantity
· Item ID#
· Description of Item
· Cost of Item
· Total Project Cost
· Quantity
Tells user how many of each part is needed for each project
· Item ID #
· Tells us which part to order
· Can be any of the following:
· Catalog number, UPC, or any other identification number.
· Description of Item
· Provides a check that the correct item is being ordered
· Cost of Item
· Cost is included to show how much each part is per item and the total cost of all like parts.
· Total Project Cost
· Shows the total cost of all items and is also the total cost of the direct materials used in the project.
1.10. Determine the production processes to be used 
· The production processes to be used should be determined.
· The manufacturing process of particular product should be determined that is the manufacturing process may include:
· Forging operation
· Sheet metal work
· Bench work . Press working 

	[bookmark: _Toc53735206]Self-Check – 4
	Written test 



Name……………………………………………   ID………………………… Date…….

Directions:  Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 

Test I: Short Answer Questions
1. List and determine the production processes to be used?(3pts)
2. List what information is on a BOM?(3pts)
3. List processes that utilize a BOM(3pts)
4. List why do you need a work plan?(3pts)
Noe: Satisfactory rating - 12 points           Unsatisfactory - below 12 points 



You can ask you teacher for the copy of the correct answers.



Score = ___________
Rating: ____________

You can ask you teacher for the copy of the correct answers.

 Answer sheet
Test I
1.__________________________________________________

Test II
1._________________________________________________________
2._____________________________________________________________


	LG #24
	[bookmark: _Toc53735220][bookmark: _Toc46828342]LO #2-   Identify production requirements and capacities



	[bookmark: _Toc53735221]Instruction sheet

	This learning guide is developed to provide you the necessary information regarding the following content coverage and topics – 
· Identifying and obtaining engineering production data. 
· Identifying and obtaining Inventory capacities and requirements.
· Analyzing and carrying out procurement and supply requirements and constraints. 
· Analyzing and applying production capacity and constraints.
· Identifying and obtaining standard times.
· Obtaining production requirements and evolving strategies.
This guide will also assist you to attain the learning outcome stated in the cover page.  Specifically, upon completion of this Learning Guide, you will be able to;
· Identify and obtained engineering production data. 
· Identify and obtained Inventory capacities and requirements.
· Analyze and carry out procurement and supply requirements and constraints. 
· Analyze and apply production capacity and constraints.
· Identify and obtained standard times.
· Obtaining production requirements and evolving strategies. 
Learning Instructions:
1. Read the specific objectives of this Learning Guide. 
1. Follow the instructions described blow 
1. Read the information written in the “Information Sheets 1 and “Information Sheets 2 on page 3 and 27 respectively.
Try to understand what are being discussed. Ask your teacher for assistance if you have hard time understanding them.
1. Accomplish the “Self-check 1” and “Self-check 2” in page 26 and 29 respectiv


	

Learning Instructions: 

	1. Read the specific objectives of this Learning Guide. 
2. Follow the instructions described below. 
3. Read the information written in the “Information Sheets”. Try to understand what are being discussed. Ask your trainer for assistance if you have hard time understanding them.
4. Accomplish the “Self-checks” which are placed following all information sheets. 
5. Ask from your trainer the key to correction (key answers) or you can request your trainer to correct your work. (You are to get the key answer only after you finished answering the Self-checks).
6. If you earned a satisfactory evaluation proceed to “Operation sheets 
7. Perform “the Learning activity performance test”  which is placed following “Operation sheets” , 
8. If your performance is satisfactory proceed to the next learning guide, 
9. If your performance is unsatisfactory, see your trainer for further instructions or go back to “Operation sheets”.









	Information Sheet-1
	Identify and obtain Engineering production data



1.1. Introduction 
1.2. Identify and obtain Engineering production data
· Engineering production data should be identified and obtained in accordance with workplace procedures. 
1.3.  Some of the Engineering production data are
· Problem Identification
· Research Phase
· Requirements Specification
· Concept Generation
· Design Phase
· Prototyping Phase
· Maintenance Phase
1.4. Problem Identification and   Requirements Specification
[image: 404Fig1]
Needs Identification
· What is the Problem?
1. Collect information
2. Interpret information
3. Organize needs hierarchy
4. Determine relative importance of needs
5. Review outcomes and process







1.5. Engineering data
 is a set of operations aimed at creating interfaces and mechanisms for the flow and access of information. It takes dedicated specialists – data engineers – to maintain data so that it remains available and usable by others. In short, data engineers set up and operate the organization’s data infrastructure preparing it for further analysis by data analysts and scientist
To understand data engineering in simple terms, let’s turn to databases – collections of consistent and accessible information. Within a large organization, there are usually many different types of operations management software: ERP, CRM, production systems, and more. And so there are many different databases as well. As the number of data sources multiplies, having data scattered all over in various formats prevents the organization from seeing the full and clear picture of their business state. It’s necessary to figure out how to get sales data from its dedicated database talk with inventory records kept in a SQL server, for instance. This creates the necessity for integrating data in a unified storage system where data is collected, reformatted, and ready for use – a data warehouse. Now, data scientists and business intelligence (BI) engineers can connect to the warehouse, access the needed data in the needed format, and start yielding valuable insights from it. 
The process of moving data from one system to another, be it a SaaS application, a data warehouse (DW), or just another database, is maintained by data engineers. A data architect, however, is responsible for building a DW – designing its structure, defining data sources, and choosing a unified data format.













	[bookmark: _Toc53735224]Self-Check – 1
	Written test 



Name……………………………………………   ID………………………… Date…….

Directions:  Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 

Write Short Answer for Questions

1. List problem Identification and  Specification?(5pts)
2.  List and different organize needs hierarchy and Determine relative importance of needs?(5pts)
3. List some of the Engineering production data?(5pts)
4. Define Engineering data?(5pts)
5. 

Note: Satisfactory rating -20 points           Unsatisfactory - below 20 points 



You can ask you teacher for the copy of the correct answers.



Score = ___________
Rating: ____________

You can ask you teacher for the copy of the correct answers.

 Answer sheet
Test I
1.__________________________________________________
2. _________________________________________________
Test II
1._________________________________________________________
2.___________________________________________________________







	
Information Sheet-2
	Identifying and obtaining inventory capacity and requirements. 



2.1 Introduction 
2.3. Identifying and obtaining inventory capacity and requirements. 
· Preparation of Inventory capacity:
Organizations having huge material requirement normally prepare purchase budgets. The purchase budget should be prepared well in advance. The budget for production and consumable material and for capital and maintenance material should be separately prepared. Sales budget generally provide the basis for preparation of production plans. Therefore, 

he first step in the preparation of a purchase budget is the establishment of sales budget. 
2.4. Techniques of Inventory Control System
· Setting up of various stock levels:
To avoid over-stocking and under stocking of materials, the management has to decide about the maximum level, minimum level, re-order level, danger level and average level of materials to be kept in the store. These terms are explained below:






· Re-ordering level:
It is also known as ‘ordering level’ or ‘ordering point’ or ‘ordering limit’. It is a point at which order for supply of material should be made. This level is fixed somewhere between the maximum level and the minimum level in such a way that the quantity of materials represented by the difference between the reordering level and the minimum level will be sufficient to meet the demands of production till such time as the materials are replenished. Reorder level depends mainly on the maximum rate of consumption and order lead time. When this level is reached, the store keeper will initiate the purchase requisition.

Reordering level is calculated with the following formula:
Re-order level = Maximum Rate of consumption x max. lead time
· Maximum Level:
Maximum level is the level above which stock should never reach. It is also known as ‘maximum limit’ or ‘maximum stock’. The function of maximum level is essential to avoid unnecessary blocking up of capital in inventories, losses on account of deterioration and obsolescence of materials, extra overheads and temptation to thefts etc. This level can be determined with the following formula. Maximum Stock level = Reordering level + Reordering quantity — (Minimum Consumption x Minimum reordering period)
· Minimum Level:
It represents the lowest quantity of a particular material below which stock should not be allowed to fall. This level must be maintained at every time so that production is not held up due to shortage of any material. It is that level of inventories of which a fresh order must be placed to replenish the stock. This level is usually determined through the following formula: Minimum Level = Re-ordering level — (Normal rate of consumption x Normal delivery period)
· Average Stock Level:
Average stock level is determined by averaging the minimum and maximum level of stock.






2.5. The formula for determination of the level is as follows
· Average level =1/2 (Minimum stock level + Maximum stock level)
This may also be expressed by minimum level + 1/2 of Re-ordering Quantity.


· Danger Level:
Danger level is that level below which the stock should under no circumstances be allowed to fall. Danger level is slightly below the minimum level and therefore the purchases manager should make special efforts to acquire required materials and stores.
· This level can be calculated with the help of following formula:
Danger Level =Average rate of consumption x Emergency supply time.
· Economic Order Quantity (E.O.Q.):
One of the most important problems faced by the purchasing department is how much to order at a time. Purchasing in large quantities involve lesser purchasing cost. But cost of carrying them tends to be higher. Likewise if purchases are made in smaller quantities, holding costs are lower while purchasing costs tend to be higher. Hence, the most economic buying quantity or the optimum quantity should be determined by the purchase department by considering the factors such as cost of ordering, holding or carrying.
· This can be calculated by the following formula:
Q = √2AS/I
Where Q stands for quantity per order;
A stands for annual requirements of an item in terms of rupees;
 stands for cost of placement of an order in rupees; and I  stand for inventory carrying cost per unit per year in rupees.
· Preparation of Inventory Budgets:
Organizations having huge material requirement normally prepare purchase budgets. The purchase budget should be prepared well in advance. The budget for production and consumable material and for capital and maintenance material should be separately prepared. Sales budget generally provide the basis for preparation of production plans. Therefore, the first step in the preparation of a purchase budget is the establishment of sales budget. As per the production plan, material schedule is prepared depending upon the amount and return contained in the plan. To determine the net quantities to be procured, necessary adjustments for the stock already held is to be made. They are valued as standard rate or current market. In this way, material procurement budget is prepared. The budget so prepared should be communicated to all departments concerned so that the actual purchase commitments can be regulated as per budgets. At periodical intervals actuals are compared with the budgeted figures and reported to management which provide a suitable basis for controlling the purchase of materials,
· Maintaining Perpetual Inventory System: 
This is another technique to exercise control over inventory. It is also known as automatic inventory system. The basic objective of this system is to make available details about the quantity and value of stock of each item at all times. Thus, this system provides a rigid control over stock of materials as physical stock can be regularly verified with the stock records kept in the stores and the cost office.
· Establishing Proper Purchase Procedures: 
A proper purchase procedure has to be established and adopted to ensure necessary inventory control. The following steps are involved.
· Purchase Requisition:
It is the requisition made by the various departmental heads or storekeeper for their various material requirements. The initiation of purchase begins with the receipts of a purchase requisition by the purchase department.
· Inviting Quotations:
The purchase department will invite quotations for supply of goods on the receipt of purchase requisition.
· Schedule of Quotations:
The schedule of quotations will be prepared by the purchase department on the basis of quotations received.
· Approving the supplier:
The schedule of quotations is put before the purchase committee who selects the supplier by considering factors like price, quality of materials, terms of payment, delivery schedule etc.
· Purchase Order:
It is the last step and the purchase order is prepared by the purchase department. It is a written authorization to the supplier to supply a specified quality and quantity of material at the specified time and place mentioned at the stipulated terms.
· Inventory Turnover Ratio:
These are calculated to minimize the inventory by the use of the following formula:
Inventory Turnover Ratio = Cost of goods consumed/sold during the period/Average inventory held during the period  The ratio indicates how quickly the inventory is used for production. Higher the ratio, shorter will be the duration of inventory at the factory. It is the index of efficiency of material management. The comparison of various inventory turnover ratios at different items with those of previous years may reveal the following four types of inventories:
· Slow moving Inventories:
These inventories have a very low turnover ratio. Management should take all possible steps to keep such inventories at the lowest levels.
· Dormant Inventories: 
These inventories have no demand. The finance manager has to take a decision whether such inventories should be retained or scrapped based upon the current market price, conditions etc.
·  Obsolete Inventories:
These inventories are no longer in demand due to their becoming out of demand. Such inventories should be immediately scrapped.
· Fast moving inventories:
These inventories are in hot demand. Proper and special care should be taken in respect of these inventories so that the manufacturing process does not suffer due to shortage of such inventories. return contained in the plan. To determine the net quantities to be procured, necessary adjustments for the stock already held is to be made. They are valued as standard rate or current market. In this way, material procurement budget is prepared. The budget so prepared should be communicated to all departments concerned so that the actual purchase commitments can be regulated as per budgets. At periodical intervals actuals are compared with the budgeted figures and reported to management which provide a suitable basis for controlling the purchase of materials,
· Maintaining Perpetual Inventory System:
This is another technique to exercise control over inventory. It is also known as automatic inventory system. The basic objective of this system is to make available details about the quantity and value of stock of each item at all times. 
· Bill of materials: A list of the materials or parts needed to make a product
· Part print analysis: Examining the working drawings to find the most efficient and effective way of producing the part
· Process chart: A chart detailing the manufacturing sequence
· Tooling-up: Preparation of tools and equipment in order to begin production
· Pilot run: A practice run of a production system in which all parts of the system are operated together before production actually begins
· A bill of materials is a list of the materials or parts needed to make one product
· Quantity
· Order of operations
· A process chart (flow chart) organizes the processes for each part of a product into a logical sequence 

PROCESS PLANNING STEPS
· Study the overall shape of the part.  Use this information to classify the part and determine the type of workstation needed.
· Thoroughly study the drawing.  Try to identify every manufacturing features and notes.
· If raw stock is not given, determine the best raw material shape to use.
· Identify datum surfaces.  Use information on datum surfaces to determine the setups.
· Select machines for each setup.
· For each setup determine the rough sequence of operations necessary to create all the features.
· Sequence the operations determined in the previous step. 
· Select tools for each operation.  Try to use the same tool for several operations if it is possible.  Keep in mind the trade off on tool change time and estimated machining time.
· Select or design fixtures for each setup.
· Evaluate the plan generate thus far and make necessary modifications.
· Select cutting parameters for each operation.
· Prepare the final process plan document.


.

























 
	Self-Check – 2
	Written test 



Name……………………………………………   ID………………………… Date…….

Directions:  Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 

Test I: Short Answer Questions

1. List and draw capacity requirements planning? (4pts)
2. Define Inventory capacities and requirements? (4pts)
 Note: Satisfactory rating - 8 points           Unsatisfactory - below 8 points 



You can ask you teacher for the copy of the correct answers.


You can ask you teacher for the copy of the correct answers.Score = ___________
Rating: ____________


 Answer sheet
Test I
1.__________________________________________________
2. _________________________________________________
Test II
1._________________________________________________________
2.__________________________________________________________












	
Information Sheet-3
	Describe Procurement and supply requirements and constraints are analyzed and carried out in accordance with workplace procedures



.1 Introduction
.2  Describe Procurement and supply requirements and constraints
· Procurement (raw materials) and supply requirements and constraints must be identified and obtained in accordance with workplace procedures. "Supply Chain Management has an important role to play in moving goods more quickly to their destination
.3  What is the Supply Chain Management (SCM)
· The best companies around the world are discovering a powerful new source of competitive advantage.
·  It's called supply-chain management and it encompasses all of those integrated activities that bring product to market and create satisfied customers.
·  The Supply Chain Management Program integrates topics from manufacturing operations, purchasing, transportation, and physical distribution into a unified program. 
· Successful supply chain management, then, coordinates and integrates all of these activities into a seamless process. 
· It embraces and links all of the partners in the chain. In addition to the departments within the organization, these partners include vendors, carriers, third party companies, and information systems providers.
· Simply stated, "The supply chain encompasses all of those activities associated with moving goods from the raw-materials stage through to the end user."
· Definition of supply-chain management as follows: "The delivery of enhanced customer and economic value through synchronized management of the flow of physical goods and associated information from sourcing to consumption. "



[bookmark: _GoBack]

.4 Importance of Supply Chain Management
· Managers these days recognize that getting products to customers faster than the competition will improve a company's competitive position. 
· To remain competitive, companies must seek new solutions to important Supply Chain Management issues such as modal analysis, supply chain management, load planning, and route planning and distribution network design.
· Companies must face corporate challenges that impact Supply Chain Management such as reengineering globalization and outsourcing.
· Why is it so important for companies to get products to their customers quickly? 
· Faster Product availability is key to increasing sales.
· "Supply Chain Management has an important role to play in moving goods more quickly to their destination. "
· Supply Chain Management department functions:
· Inventory management
· Transportation service procurement
· Materials handling
· Inbound transportation
· Transportation operations management
· Warehousing management
· Thus the functions most often cited as planning to formally include in the Supply Chain Management department are:
· Customer service performance monitoring
· Order processing/customer service
· Supply Chain Management budget forecasting
Today Supply Chain Management includes services such as:
· Operational Analysis and Design Materials Handling
· Distribution Strategy
· Operational Improvements, Distribution Management
· Computer Systems
· Warehouse Design Project Management
· Operational Commissioning
· Computer Simulation
· Technical seminars
Supply Chain Management Tomorrow
· The future for Supply Chain Management looks very bright. 
· Two major trends are benefiting Supply Chain Management operations. These are
· Customer service focus
· Information technology
· Successful organizations must be excellent in both of these areas, so the importance of Supply Chain Management and the tools available to do the job right will continue to expand.
Objectives of Supply Chain Management
· The fundamental objective is to "add value".
Five areas in which supply chain management can have a direct effect on corporate value. They include:
· Profitable growth. Supply chain management contributes to profitable growth by allowing assembly of "perfect orders," supporting after-sales service and getting involved in new product development.
· According to A.T. Kearney's research, inefficiencies in the supply chain can waste up to 25% of a company's operating costs. With profit margins of only 3% to 4%, the consultants point out, even a 5-percent reduction in supply-chain waste can double a company’s profitability.	
· Working-capital reductions. Increasing inventory turns, managing receivables and payables, minimizing days of supply in inventory, and accelerating the cash-to-cash cycle all are affected by supply chain execution. 
· Fixed-capital efficiency. This refers to network optimization--for instance, assuring that the company has the right number of warehouses in the right places, or outsourcing functions where it makes more economic sense.
· Global tax minimization. "There's a ton of money here," Thompson says, if companies look at assets and sales locations, transfer pricing, customs duties, and taxes.
· Cost minimization. This largely focuses on day-to-day operations, but it also may involve making strategic choices about such issues as outsourcing and process design.	

.5  Identify and obtain Production capacity and constraints in accordance with workplace procedures. 
· Production capacity and constraints should identify and obtained in accordance with workplace procedures. 
· Production capacity is governed by:
[image: ]
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	[bookmark: _Toc53735229]Self-Check – 3
	Written test 



Name……………………………………………   ID………………………… Date…….

Directions:  Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 

Test I: Short Answer Questions
1. List today supply chain management includes services?(4pts)
2.  List and write environment and quality requirement?(3pts)
3. List importance of Supply Chain Management?(3pts)

Note: Satisfactory rating - 10 points           Unsatisfactory - below 10 points 



You can ask you teacher for the copy of the correct answers.




Score = ___________
Rating: ____________

You can ask you teacher for the copy of the correct answers.

 Answer sheet
Test I
1.__________________________________________________
2. _________________________________________________
Test II
1._________________________________________________________
2._____________________________________________________________











	 Information Sheet-4
	Identify and obtain Standard times in accordance with workplace procedures.




4.1. introduction
4.2. Identify and obtain Standard times in accordance with workplace procedures.
· Standard times must be identified and obtained in accordance with workplace procedures. 
· To set time standard all the activity that is going to performed should be listed first and way of controlling mechanism must be set.
· For the purpose of this standard, the word "product" or "project" is used to identify an item that has been either manufactured, constructed, overhauled, or repaired. 
· When it is completed, it represents an asset that is typically identified with the mission and purpose of the industrial activity. 
· The product or project can be any one of a wide variety of items, of any size, cost, or degree of complexity, ranging from small arms ammunition to a large nuclear-powered aircraft carrier. 
· Production control is
· the planning of production in advance of actual operations;
·  establishing the exact route of each individual item, part, or assembly;
·  setting the start and completion dates for each important item and assembly, as well as the finished product; 
· Determining the specific type of labor and number of hours required for each phase of the operation; and calculating all the materials, services, and the production schedule lead time required. 
· Many positions that are concerned with current or immediate production are responsible for the preparation and release of necessary work packages and job orders, as well as initiating any appropriate follow up action.
· The full performance level for production controllers will vary from one activity to another depending on 
· The difficulty and the complexity of the product, 
· production methods, and 
· Procedures.

· Basic duties in common as they all are required to perform almost all of the following functions:
· Prepare production plans for specific projects and operations through the compilation of customer requirements, engineering designs, specifications, and machining process data; 
· compile estimates for different types of skilled labor and the number of worker-hours required for production operations; 
·  advise procurement or supply activities on a variety of material requirements and production schedule due dates; 
· Schedule and control primary work assignments to manufacturing activities based upon production line or shop capacity, priority, and due date; 
· Determine the status of work in progress, time required to complete the job, the availability of materials, tools required, and reassess priorities; 
· Expedite jobs in progress by any appropriate means; 
·  Monitor, record, and report the status of production funding. 




















	[bookmark: _Toc53735234]Self-Check – 4
	 Written test 



Name……………………………………………   ID………………………… Date…….

Directions:  Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 

Write briefly

1. Basic duties in common as they all are required to perform almost all of the following functions.(6pts)
Note: Satisfactory rating - 6 points           Unsatisfactory - below 6  points

You can ask you teacher for the copy of the correct answers.



You can ask you teacher for the copy of the correct answers.
Score = ___________
Rating: ____________


Answer Sheet
Name:  _________________________           Date:  _______________

1. _______________________________
2. _________________________________
3. _____________________________________
















	LG #25
	[bookmark: _Toc53735239]LO #3- prepare schedule for production of components/parts.

	[bookmark: _Toc53735240]Instruction sheet

	This learning guide is developed to provide you the necessary information regarding the following content coverage and topics – 
· Scheduling production of component 
· Documenting schedule.
This guide will also assist you to attain the learning outcome stated in the cover page.  Specifically, upon completion of this Learning Guide, you will be able to;
· Schedule  production of component 
· Documente  schedule.
 Learning Instructions:
· Read the specific objectives of this Learning Guide. 
· Follow the instructions described blow 
· Read the information written in the “Information Sheets 1 and “Information Sheets 2 on page 3 and 27 respectively.
Try to understand what are being discussed. Ask your teacher for assistance if you have hard time understanding them.
· Accomplish the “Self-check 1” and “Self-check 2” in page 26 and 29 respectiv


	Learning Instructions:

	1. Read the specific objectives of this Learning Guide. 
2. Follow the instructions described below. 
3. Read the information written in the “Information Sheets”. Try to understand what are being discussed. Ask your trainer for assistance if you have hard time understanding them.
4. Accomplish the “Self-checks” which are placed following all information sheets. 
5. Ask from your trainer the key to correction (key answers) or you can request your trainer to correct your work. (You are to get the key answer only after you finished answering the Self-checks).
6. If you earned a satisfactory evaluation proceed to “Operation sheets 
7. Perform “the Learning activity performance test”  which is placed following “Operation sheets” , 
8. If your performance is satisfactory proceed to the next learning guide, 
9. If your performance is unsatisfactory, see your trainer for further instructions or go back to
10.  “Operation sheets”.








	



Try to understand what are being discussed. Ask your teacher for assistance if you have hard time understanding them.
· Accomplish the “Self-check 1” and “Self-check 2” in page 26 and 29 respectiv









	Information Sheet-1
	 Scheduling production of components	



3.1. Introduction
3.2. Prepare schedule for production of a component/part
· It is the function of establishing an overall level of output, called the production plan. 
· The process also includes other activities needed to satisfy current planned levels of sales, while meeting the firm’s general objectives regarding profit, productivity, lead times, and customer satisfaction, as expressed in overall business plan.
· The managerial objective of production planning is to develop an integral game plan where the operations portion is production plan. Production of component should be scheduled in accordance with production, inventory, procurements, time constraints, supply capacities and requirements

3.3 .  How it is prepared
· It is normally prepared with the information from marketing and coordinated with functions of manufacturing, engineering, finance, materials and so on.
· Schedule production of component in accordance with production, inventory, procurements, time constraints, supply capacities and requirements. 
[image: ]Fig: 2 production management

. 

3.3. Material Requirements Planning (MRP)
· Better response to customer orders
· Faster response to market changes
· Improved utilization of facilities and labor
· Reduced inventory levels
3.4. Master Production Schedule (MPS)
· Specifies what is to be made and when
· Must be in accordance with the aggregate production plan
· Inputs from financial plans, customer demand, engineering, supplier performance
· As the process moves from planning to execution, each step must be tested for feasibility The MPS is the result of the production planning process
· MPS is established in terms of specific products
· Schedule must be followed for a reasonable length of time
· The MPS is quite often fixed or frozen in the near term part of the plan
· The MPS is a rolling schedule
· The MPS is a statement of what is to be produced, not a forecast of demand
[image: ]Fig: 3 planning process
The Planning Process



3.5. Master Production Schedule (MPS)
Can be expressed in any of the following terms:
· A customer order in a job shop (make-to-order) company
· Modules in a repetitive (assemble-to-order or forecast) company
· An end item in a continuous (stock-to-forecast) company
Lead Times
· The time required to purchase, produce, or assemble an item
· For production – the sum of the order, wait, move, setup, store, and run times
· For purchased items – the time between the recognition of a need and the availability of the item for production
MRP Structure





Data Files
Purchasing data



BOM
Lead times
(Item master file)
Inventory data


Master
production schedule

Material requirement planning programs (computer and software)













 
   Fig: 4 MRP Structure

              Fig: 4 phase production 
Time-Phased Product Structure

	|	|	|	|	|	|	|	|
	1	2	3	4	5	6	7	8
Time in weeks
F


2 weeks
3 weeks



1 week
A





2 weeks
1 week
D
E





2 weeks
D
G
1 week



1 week
2 weeks to produce
B
C
E


Start production of D

Must have D and E completed here so production can begin on B


Safety Stock
· BOMs, inventory records, purchase and production quantities may not be perfect
· Consideration of safety stock may be prudent
· Should be minimized and ultimately eliminated
· Typically built into projected on-hand inventory
Master Requirement plan (MRP) and Just In Time(JIT)
· MRP is a planning system that does not do detailed scheduling
· MRP requires fixed lead times which might actually vary with batch size
· JIT excels at rapidly moving small batches of material through the system
3.6. Small Bucket Approach
· MRP “buckets” are reduced to daily or hourly
· The most common planning period (time bucket) for MRP systems is weekly

· Planned receipts are used internally to sequence production
· Inventory is moved through the plant on a JIT basis
· Completed products are moved to finished goods inventory which reduces required quantities for subsequent planned orders
· Back flushing based on the BOM is used to deduct inventory that was used in production
Balanced Flow
· Used in repetitive operations
· MRP plans are  executed using JIT techniques based on “pull”  principles
· Flows are carefully balanced with small lot sizes
· Economic order quantity (EOQ)
· EOQ expects a known constant demand and MRP systems often deal with unknown and variable demand 
· Document Schedule in accordance with accepted organization procedures and quality management
· Schedule must be documented in accordance with accepted organization procedures and quality management.  
[image: ]



[image: ]Fig: Picture of the components











	
	[bookmark: _Toc53735242]Self-Check – 1
	Written test 



Name……………………………………………   ID………………………… Date…….
Directions:  Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 

Test I short answer 
5. List master production schedule (MPS) (3pts)
5. List Small Bucket Approach(3pts)
5. List master requirement plan (MRP) and Just In Time(JIT) (3pts)
5. The time required to purchase, produce, or assemble an item) (3pts)

Note: Satisfactory rating – 12 points           Unsatisfactory - below 12 points

You can ask you teacher for the copy of the correct answers.




You can ask you teacher for the copy of the correct answers.



















	Information Sheet-2
	 Documenting schedule	



2.1. Documenting schedule 
A Gantt chart is a type of bar chart, developed by Henry Gantt that illustrates a project schedule. Gantt charts are easy to read and are commonly used to display schedule activities. These charts display the start and finish dates of the terminal elements and summary elements of a project. A project schedule is an outline of a project that organizes tasks and activities, estimates their durations, identifies their dependencies, sets overall milestones and places all that information on a timeline. It also defines the resources needed to complete these tasks
All the work necessary to complete the deliverables of the project is accounted for in the schedule; it also includes all associated costs as outlined in the project budget. Clearly, the project schedule is an essential tool to deliver a project on time and within budget. 
roject schedules are created and tracked with project scheduling software, which has key features that allow project managers to monitor the progress of tasks, resources and costs in real time. They can also assign work, link dependent tasks, view dashboards, allocate resources and mor
Project Manager.com, for example, has online Gantt charts for scheduling tasks and resources, but also team management features and reporting tools for a comprehensive project management platform.

2.2. What’s included in a Project Schedule?
Project schedules are created during the planning phase and are crucial to the creation of a project plan, where deliverables and requirements are identified. The project schedule is designed to guide the project team throughout the execution phase of the project.
Then, during the execution phase, the schedule is used as a baseline to which the actual progress is compared against. The following are included in the creation of a project schedule:
Then, during the execution phase, the schedule is used as a baseline to which the actual progress is compared against. 



2.3. The following are included in the creation of a project schedule:
· Deliverables
· Tasks
· Dependencies
· Task duration and project deadline
· Budgets
· Resource duration
2.4. Project Schedule Steps
When creating a schedule you can use a project schedule template, which offers project schedule examples and a project schedule for free. But a template can only take you so far. Using project management software integrates the schedule into other project management features, such as dashboards and reports to monitor progress, as well as kanban boards to manage workflows. Whichever path that you choose to create a project schedule, 
2.5. EIGHT STEPS NECESSARY TO MAKE ONE:
· Define who has authority over the schedule
· Identify project activities and tasks
· Figure out what tasks are dependent on other tasks
· Sequence activities and tasks chronologically
· Estimate needed resources
· Determine duration of activities and tasks
· Build project schedule
· Monitor and control throughout the project life cycle


2.6. What Are the Techniques Used in Project Scheduling?
Estimating the duration of project tasks as accurately as possible is key to creating a realistic schedule. To do this requires the use of various project scheduling techniques.
Project managers will also use duration compression, which allows for changes without impacting the project scope. Simulation, resource-leveling heuristics, creating a task list, using a calendar and using a Gantt chart are all other tools that can help with estimation, collection and tracking of project tasks.





2.7. How to Make a Project Schedule: In-Depth
Project scheduling occurs during the planning phase of the project. When beginning to put together a schedule for your project, you should ask yourself four things to start:
· What needs to be done?
· When will it be done?
· Who will do it?
· Where will it be done?
The answers to these four questions will greatly inform your project schedule moving forward, as you’ll use this information to plan dates, link activities, set the duration, create milestones and manage resources.
Follow these steps to create a project schedule of your own!


2.8. What Are Project Scheduling Tools?
Project scheduling tools are used to help managers organize and execute their project’s tasks and resources within a given budget. Software offerings range from rudimentary to sophisticated, and provide users with a wide spectrum of features that facilitate the scheduling of their project.










	Self-Check – 2
	Written test



Name……………………………………………   ID………………………… Date…….
Directions:  Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 

Test I short answer 
1. List master production schedule (MPS) (3pts)
2. List Small Bucket Approach(3pts)
3. List master requirement plan (MRP) and Just In Time(JIT) (3pts
4. .list the time required to purchase, produce, or assemble an item) (3pts)




You can ask you teacher for the copy of the correct answers.





































	LG #26
	LO #4- Review process specifications.

	Instruction sheet

	This learning guide is developed to provide you the necessary information regarding the following content coverage and topics – 
· Analyzing and reviewing supporting engineering and production data. 
· Determining the new production process. 
· Obtaining and examining specifications.
This guide will also assist you to attain the learning outcome stated in the cover page.  Specifically, upon completion of this Learning Guide, you will be able to;
· Analyze and review supporting engineering and production data. 
· Determine the new production process. 
Obtaining and examining specifications Obtaining and examining specifications Learning Instructions:
· Read the specific objectives of this Learning Guide. 
· Follow the instructions described blow 
· Read the information written in the “Information Sheets 1 and “Information Sheets 2 on page 3 and 27 respectively.
Try to understand what are being discussed. Ask your teacher for assistance if you have hard time understanding them.
Accomplish the “Self-check 1” and “Self-check 2” in page 26 and 29 respectiv

	Learning Instructions:

	11. Read the specific objectives of this Learning Guide. 
12. Follow the instructions described below. 
13. Read the information written in the “Information Sheets”. Try to understand what are being discussed. Ask your trainer for assistance if you have hard time understanding them.
14. Accomplish the “Self-checks” which are placed following all information sheets. 
15. Ask from your trainer the key to correction (key answers) or you can request your trainer to correct your work. (You are to get the key answer only after you finished answering the Self-checks).
16. If you earned a satisfactory evaluation proceed to “Operation sheets 
17. Perform “the Learning activity performance test”  which is placed following “Operation sheets” , 
18. If your performance is satisfactory proceed to the next learning guide, 
19. If your performance is unsatisfactory, see your trainer for further instructions or go back to
20.  “Operation sheets”.
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Information Sheet-1
	Analyzing and reviewing support engineering and production data


 
1.1. Analyzing and reviewing support engineering and production data
· Operations (or production) are the process and activities for transforming resources into finished services and goods for customers. The operations function creates four kinds of Subject: Production Planning and Control utility – time utility, place utility; possess utility, and form utility – to meet customer needs. Performing a service is different from manufacturing a good in several key ways: the raw material for service production includes the people who are seeking the service. In addition, most services are intangible, customized, and cannot be stored. Because of these characteristics, service providers generally focus on the customer service, often
Acknowledging the customer as part of the operations process.

1.2.  Types of Production systems
· There are mainly three types of production systems mentioned as below:
· Continuous/Mass production
· Job or unit production
· Intermittent/Batch production
1.2.1. Continuous/Mass production:
It is used when we need to produce standardized
products with a standard set of process and operation sequence in anticipation of
demand. This ensures continuous production of output. It is also termed as mass flow
production or assembly line production. This system results in less work in process
(wip) inventory and high product quality but involves high capital investment in
machinery and equipment. This ensures very high rate of production as we need not to
intervene once the production has begun. The system is appropriate in plants where
large volume of small variety of output is produced. e.g. oil refineries, cement manufacturing and sugar factory etc.
1.2.2. Characteristics of Continuous/Mass production
· As same product is manufactured for sufficiently long time, machines can be laid
down in order of processing sequence.
·  Standard methods and machines are used during part manufacture.
· Most of the equipment’s are semi-automatic or automatic in nature.
· Material handling is also automatic (such as conveyors).
·  Semi-skilled workers are normally employed as most of the facilities are
Automatic.
· As product flows along a pre-defined line, planning and control of the system is much easier.
·  Cost of production per unit is very low owing to the high rate of production. h) In process inventories are low as production scheduling is simple and can be
Implemented with ease.

1.2.3. Job or Unit production: 
· It involves production as per customer's specifications.
·  This ensures the simultaneous production of large number of batches/orders. Each batch or order comprises of a small lot of identical products and different from other batches.
· It requires comparatively smaller investment in machines and equipment.
· It is flexible and can be adapted to changes in product design and order size without much inconvenience.
·  This system is most suitable where heterogeneous products are produced against specific orders. In this system products are made to satisfy a specific order.
1.2.4. Characteristics of Job or Unit Production:
· As same product is manufactured for sufficiently long time, machines can be laid
· Down in order of processing sequence.
· Standard methods and machines are used during part manufacture.
· Most of the equipment’s are semi-automatic or automatic in nature.
· Material handling is also automatic (such as conveyors).
· Semi-skilled workers are normally employed as most of the facilities are automatic.
·  As product flows along a pre-defined line, planning and control of the system is much easier.
·  Cost of production per unit is very low owing to the high rate of production.
· In process inventories are low as production scheduling is simple and can be
Implemented with ease

1.2.5. Intermittent/Batch Production: 
· This is concerned with the production of different types of products in small quantities usually termed as batches. 
· A batch contains the similar products but in small quantity. This is used to meet a specific order or to meet a continuous demand. 
· Batch can be manufactured either- only once or repeatedly at irregular time intervals as and when demand arise or repeatedly at regular time intervals to satisfy a continuous demand. 
· Under this system the goods may be produced partly for inventory and partly for customer's orders. For example, components are made for inventory but they are combined differently for different customers. e.g. automobile plants, printing presses, electrical goods plant are examples of this type of manufacturing.

1.2.6. Characteristics of Intermittent/ Batch Production:
· As final product is somewhat standard and manufactured in batches, economy of scale can be availed to some extent.
·  Machines are grouped on functional basis similar to the job shop manufacturing.
· Semi-automatic, special purpose automatic machines are generally used to take advantage of the similarity among the products.
· Labour should be skilled enough to work upon different product batches.
·  In process inventory is usually high owing to the type of layout and material handling policies adopted.
·  Semi-automatic material handling systems are most appropriate in conjunction with the semi-automatic machines.

1.3. Types of Manufacturing Processes
· The above mentioned production systems require different types of manufacturing process and require different conditions for their working. Selection of manufacturing process is a Strategic decision as any change in the same is very costly and time consuming affair. Therefore the manufacturing process is selected at the stage of planning a business venture. This must be selected keeping in view two important parameters (1) meeting the specification of the final product and (2) to be cost effective.

1.4.1 The manufacturing process is classified into four types.
· Jobbing manufacturing process
· Batch manufacturing process
·  Mass or flow manufacturing process
· Process type manufacturing process
· Jobbing manufacturing process:
 This is used to produce one or few units of the products as per the requirement and specification of the customer.
 Production is to meet the delivery schedule and costs are fixed prior to the contract made with the customer.
· Batch manufacturing process: 
This is used to produce limited quantities of each of the different types of products in the form of batches. These batches of different products are manufactured on same set of machines. Different batches/products are produced separately one after the other.
· Mass or flow manufacturing process: 
This is used to produce a large quantity of same product at a time that is stocked for sale. All machines and required equipment’s are arranged according to the sequence of operations; termed as arrangement/flow. This ensures very high rate of production. One line arrangement can produce only one type of product, therefore, a different line arrangement is needed for a different product.
· Process type manufacturing process:
 This is used to produce the products which need a particular process/definite sequence of operations.
 E.g. petroleum. In this, production run is conducted for an indefinite period



	



	Self-Check – 1
	Written test 



Written test 
Name……………………………………………   ID………………………… Date…….
Directions:  Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 

Test I. Write short answer 
1. List of Manufacturing Processes (5pts)
2. List Characteristics of Intermittent/ Batch Production: (5pts)
3. List types of Production systems (5pts)
Note: Satisfactory rating – 15 points           Unsatisfactory - below 15 points

You can ask you teacher for the copy of the correct answers.





You can ask you teacher for the copy of the correct answers.




























	
Information Sheet-2
	Determine the new production process





2.9. Determine the new production process

· Production process, is a branch of industry, is the application of tools and processes for the transformation of raw materials into finished products. The manufacturing sector is closely connected with engineering and industrial design. Some industries, such as Semiconductor and steel manufactures use the term fabrication instead.
· Manufacturing includes all intermediate processes required for the production and integration of a product’s components The term manufacturing system refers to a collection or arrangement of operations and processes used to make a desired product or component.
·  It includes the actual equipments for composing the processes and the arrangement of those processes. In a manufacturing system, if there is a change or disturbance in the system, the system should accommodate or adjust itself and continue to function efficiently Normally the effect of disturbance must be counteracted by controllable inputs or the system itself

[image: ]
Fig: new production


2.2.The manufacturing process
 is where value-added work is performed to parts and/or products, and this activity gives manufacturing a central place in the overall scheme of the system of production, where it is supported by systems of manufacturing support, quality control, material handling, and automation control.
Different types of manufacturing systems may be identified. These include
· Single station cell—one worker tends one production machine that operates on semi-automatic cycle
· Machine cluster—one worker tends a group of semi-automated machines
· Manual assembly line—consists of a series of workstations at which assembly
operations are performed to build gradually a product, such as an automobile
· Automated transfer line—production line consisting of a series of automated
workstations that perform processing operations such as machining, with transfer of parts between workstation also being automated
· Automated assembly system—performs a sequence of automated or
mechanized assembly operations
· Machine cell—a series of manually-operated production machines and
Work stations, often in a U-shaped configuration, which performs a sequence of operations on a family of parts or products that are similar but not identical; also known as cellular manufacturing 
· Flexible manufacturing system (FMS)—a highly automated machine cell that
produces part or product families; often consists of workstations comprising CNC
machine tools
[image: ]

	FIG-4 : Machine Cluster (Robotic Spot Welding Line)


· A Multiple-Station system with variable routing  is a group of workstation organized to achieved some special purpose
[image: ]Fig-5: Multiple-Station 


· Single work stations:- come in two forms: manned work stations, and automated station
[image: ]Fig: Single Work-Stations System


· Multi-Station System with variable routing
Multi-Station System with variable routing is a group of workstations organised to achieve some special purpose.it usually handles medium-sized production quantities, although it has been used for production quantities beyond this, in 

[image: ]Fig: Multi-Station System

2.3.  Production Machines manually and automated
Most manufacturing in modern-day manufacturing systems is done by machines of one form or another. Machines can be classified according to worker Participation in the task, as: manually-operated; semi-automated; or fully Automated. These three types are outline
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	Self-Check –2
	Written test 



Written test 
Name……………………………………………   ID………………………… Date…….
Directions:  Answer all the questions listed below. Examples may be necessary to aid some explanations/answers. 

Test I. Write short answer 
1. List different types of manufacturing systems may be identified (10pts)
2. List description and classification production Machines manually and automated (5pts)
3. List types of Production systems (5pts) 
4. define the manufacturing process(5pts)

Note: Satisfactory rating – 25 points           Unsatisfactory - below 25 points

You can ask you teacher for the copy of the correct answers.





You can ask you teacher for the copy of the correct answers.

























	LG #27
	LO #5-  Assure quality workplace operation

	Instruction sheet

	This learning guide is developed to provide you the necessary information regarding the following content coverage and topics – 
· Supporting operations in the workplace 
· Identifying quality problems and issues and making adjustments.
· Improving procedures and systems 
· Providing input to appropriate management regarding staffing needs.
· Identifying and addressing workplace challenges.
·  Taking follow up action.
This guide will also assist you to attain the learning outcome stated in the cover page.  Specifically, upon completion of this Learning Guide, you will be able to;
· Supporte operations in the workplace 
· Identify quality problems and issues and making adjustments.
· Improve procedures and systems 
· Provide input to appropriate management regarding staffing needs.
· Identify  and addressing workplace challenges.
·  Taking follow up action.
 Learning Instructions:
· Read the specific objectives of this Learning Guide. 
· Follow the instructions described blow 
· Read the information written in the “Information Sheets 1 and “Information Sheets 2 on page 3 and 27 respectively.
Try to understand what are being discussed. Ask your teacher for assistance if you have hard time understanding them.
· Accomplish the “Self-check 1” and “Self-check 2” in page 26 and 29 respectiv

	Learning Instructions:

	21. Read the specific objectives of this Learning Guide. 
22. Follow the instructions described below. 
23. Read the information written in the “Information Sheets”. Try to understand what are being discussed. Ask your trainer for assistance if you have hard time understanding them.
24. Accomplish the “Self-checks” which are placed following all information sheets. 
25. Ask from your trainer the key to correction (key answers) or you can request your trainer to correct your work. (You are to get the key answer only after you finished answering the Self-checks).
26. If you earned a satisfactory evaluation proceed to “Operation sheets 
27. Perform “the Learning activity performance test”  which is placed following “Operation sheets” , 
28. If your performance is satisfactory proceed to the next learning guide, 
29. If your performance is unsatisfactory, see your trainer for further instructions or go back to
30.  “Operation sheets”.


	






















	
Information Sheet-1
	            Supporting operation in the workplace



1.1 Introduction
· The process of operational controlling allows converting strategic plans in the operational plans.
·  These plans must be tailored to specific units that make up the whole company. The whole process takes often place in the so-called "budgeting process". 
· Operational  control  normally  takes  the  form  of  budgetary  control,  and  is  performed  by  comparing the short-term performance of organizational units with those established in the  budget. Then managers analyze the deviations of actual values from the values set in goals  for specific unit and the whole company.
1.2 Supporting and controlling   operation  
· Operational controlling is used to regulate the internal processes necessary to monitor and direct of the company in the short term. 
·  It allows making decisions related  to  on going 
1.3. The main tasks of operational controlling include
· Controlling of the results, 
·  Liquidity planning, 
1.4. Operations Controlling 
· Controlling of the results, 
·  Liquidity planning, 
·  Monitoring of profitability, 
·  Improving effectiveness of use of existing resources. 
. 
1.4. Whole system is mainly divided into three elements: 
· Internal reporting system; 
·   Budgetary control; 
· Operational planning (budgeting). 
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	Fig: production cycle 

· It is easy to see in the figure that there are three stages in production control function:

· PLANNING STAGE: 
This stage deals with the activities such as product planning, 
Forecasting of the demand on the basis of past trends; 
· ACTION STAGE
It is concerned with the real implementation of the plan. It begins with the dispatching function, which deals with the progress of the work or job; 
· MONITORING  STAGE: 
 In this stage, the planned activities are controlled and  monitored  by  using  various  techniques  such  as  inventory  control,  tool  control,  cost  Control, quality control. 

Reporting helps in controlling the whole process.
1.5. Characteristics of Control System: 
Some important characteristics of control system may be mentioned as hereunder: 
· Control is a continuous process 
· Control is a management process 
·  Control is embedded in each level of organizational hierarchy 
·  Control is forward looking 
·   Control is closely linked with planning 
· Control is a tool for achieving organizational activities 
·  Control is an end process 
· Control compares actual performance with planned performance* 
· Control point out the error in the execution process 
·   Control helps in minimizing cost 
·  Control helps in achieving standard 
·   Control saves the time 

1.6.  Elements of Operations Control 
As  we  have  already  discussed  in  chapter  one  that  production  plans  are  prepared  in  advance  at  top  level  whereas,  production  control  is  exercised  at  machine  shop  floor  (bottom  level)  where  actual  production  is  taking  place.  
Some important elements production and control 
[image: ]



1.7. The important elements may be listed as following: 


· Materials:  
Planning for procurement of raw material, component  and  spare 
parts  in  the  right  quantities  and  specifications  at  the  right  time  from  the  right source at the right place. Purchasing, storage, inventory control, standardization, variety   reduction,   value   analysis   and   inspection   are   the   other   activities associated with material.



· Method: 
Choosing the best method of processing form several alternatives. It also includes determining the best sequence of operations (process plan) and planning for tooling, jigs and fixtures etc. 

· Machines   and   equipment:  
 Manufacturing methods   are related to production facilities available in production systems. It involves facilities planning, capacity
· Manpower:  
 Planning   for   manpower   (labour and managerial   levels)   having appropriate skills and expertise. 
· Routing;   determining the flow of work material   handling   in   the   plant,   and sequence of operations or processing steps.  This  is  related  to  consideration  of  appropriate shop layout plant layout, temporary storage location for raw materials,  component and semi-finished goods, and of materials handling system 
· Route   Sheet:   a  route sheet  is a document  providing  information   and instructions  for  converting  the  raw  material  in  finished  part  or  product.  It defines each step of the production operations and lay down the precise path or route through which the product will flow during the conversion process. Route  sheet contains following information: 
Planning, allocations, and utilization of plant and equipment, machines etc. 


















	Self-Check – 1

	Written test




	
Name……………………………………………   ID………………………… Date…….
Directions:  Answer all the questions listed below. 
Examples may be necessary to aid some explanations/answers. 
Test I write short answer 

1.	List the important elements planning and scheduling (5pts)
2.	List three stages in production control (5pts)
3.	List the main tasks of operational controlling (5pts)
Note: Satisfactory rating – 15 points           Unsatisfactory - below 15  points 



You can ask you teacher for the copy of the correct answers.






You can ask you teacher for the copy of the correct answers.




	
Information Sheet-2
	 Identifying quality problems and issues and making adjustments


2.1. Introduction to quality
Quality is the number of errors made when working on project tasks. There are a lot of definitions of quality, like meeting customer requirements to 100% satisfaction, but here we’ll focus on errors for a specific reason: you can imagine as errors are made, the work we’re trying to complete is left unfinished because some portion of the work needs to be done again.
We call this “rework”. If you have to do any portion of the project’s work more than once, you’re doing rework, and you cannot claim tasks are fully complete until the rework is finished. Sometimes errors are not discovered right away, which means we claim a task is complete only to learn later there have been hidden mistakes! Even worse, those errors can be passed on to the customer and when they discover them they file complaints about product quality, and even return products to be repaired or completed to their original specification. Sometimes companies even have to do product recalls, which are very expensive and damaging to the company’s reputation.
2.2. Quality problems
 can manifest in several ways. At the top of projects, quality problems can appear as complaints from internal teams and/or from the customer, or as schedule delays since work is being re-done and this rework wasn’t part of the original project plan. 
Rework can in turn impact productivity because the project was staffed with resources intended to complete work, not rework. So we are likely pulling resources away from completing work to handle rework
[image: ]
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	Self-Check – 2

	Written test




	
Name……………………………………………   ID………………………… Date…….
Directions:  Answer all the questions listed below. 
Examples may be necessary to aid some explanations/answers. 
Test I write short answer 

1.	List the quality problem –solving method (5pts)
2.	List quality problem  (5pts)Note: Satisfactory rating – 10 points           Unsatisfactory - below 10  points 



You can ask you teacher for the copy of the correct answers.






You can ask you teacher for the copy of the correct answers.






	
Information Sheet-3
	5.5.   Improving procedures and systems 



B. Dimensions of Service Quality 
· Time and Timeliness-How long must a customer wait for service, and is it completed on time?
· Consistency/ uniformity-Is the same level of service provided to each customer each time?
· Accessibility -How easy is it to get service?
· Accuracy-Is the service performed right every time?
· Courtesy –treatment by employees
· 5 M of quality
	     	     


· 
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· Material 
· Machine 
·  Methodology 
·  Man 
· Motivation






Fitness for
Consumer Use





Producer’s Perspective
Consumer’s Perspective
Quality of  Conformance

· Conformance to specifications
· Cost
Quality of Design

· Quality characteristics
· Price
Marketing
Production
 Meaning of Quality

Fig 1.1Meaning of Quality (2006 John Wiley & Sons, Inc.)
Quality Control
Quality Control = Inspection + Corrective action
· The observation techniques and activities used to fulfill requirements for quality.
· The process of monitoring specific project results to determine if they comply with relevant quality standards and identifying ways to eliminate causes of unsatisfactory performance. 
· A series of analytical measurements used to assess the quality of the analytical data
(The “tools”) 
Is the operational techniques and activities that are used to fulfill the requirements for quality
· [bookmark: Definitions]Quality control, QC, began in the engineering industry as a means of regulating production of large numbers of uniform articles, and the technique has increase to other industries, 
Quality control can be defined simply as 'maintenance of quality at a level that satisfies the customer and that is economical to the producer or seller'.
However, QC usually means something more formal, based on written agreed procedures or specifications which are designed to reduce mistakes, and the term QC is used in this sense in 'what follows. Quality is normally controlled by designated trained staff who have a clear knowledge of what the customer wants.
· Process specification is a written description, mainly for the benefit of the producer, of how the product is to be made.
· Product specification is a written description of what the customer wants.
· Inspection is part of QC and means examination of raw material or finished product to make sure it meets the specification. 
· Process control is part of QC; it means checking the process, as distinct from the raw material or finished product, to ensure that all operations on the product are done correctly and consistently to a set standard that is usually described in the process specification.
Quality Control 
· Input includes: work results, Quality Management Plan, operational definitions, and checklists. 
· Methods used include: inspection, control charts, pareto diagrams, statistical sampling, flowcharting, and trend analysis. 
· Output includes: quality improvements, acceptance decisions, rework, completed checklists, and process adjustments 
The purpose of QC
The objective of QC is to assist the maintenance or improvement of profitability by minimizing customer complaints about quality, and hence to avoid the resulting lost business
[bookmark: Where_and_how_QC_operates]Customer complaints mainly arise because quality has fallen; therefore the objective of QC is realized by keeping quality of output at the right level. Loss of profitability can also occur when a product do not fulfill with local or national regulations; QC can give protection here also. 
Where and how QC operates
The complexity of QC depends on the size of company and the kind of products it is handling; however, 



four main procedure at which QC is applied 
0. drawing up a product specification
0.  inspecting or testing raw material
0. Processing
0.  inspecting or testing finished products
Quality Control Systems
Quality Control Systems have three components:
· A performance standard or goal,
· A means of measuring actual performance, and
Comparison of actual performance with the standard to form the basis for corrective actionThe danger of becoming mentally trapped in old ways of doing things is matched by the risk of reinventing the wheel or devising a revolutionary new process that doesn’t work.

· A conformance problem is a situation in which a highly structured system, having standardized inputs, processes and outputs, is performing unacceptably from the standpoint of product users. These are classic quality deficiencies addressed by traditional quality control activities, such as an assembly line producingAn 
· unstructured performance problem (UPP) is a situation in which a nonstandardized task, one not fully specified by procedures or requirements, is not being performed acceptably. Poor performance can affect customers or the company itself—increasing costs or reducing throughput for example. But the hallmark of UPPs is that the poorly performing process or system is unstructured; it is not laid out in detail by rules and requirements





· Efficiency problems
A rarely recognized anomaly in the quality movement is the fact that while quality is typically defined in terms of satisfying customer needs—Juran’s “fitness for
use” definition is an example—many quality improvement activities are aimed at reducing costs, increasing throughput and improving worker safety. These arematters that are of no direct concern to customers
· Product design problems
The problems discussed thus far have all been performance problems, situations in which an existing system isn’t performing acceptably. But as indicated in quality improvement activities also address design problems—situations in which a new system must be created or an existing system substantially revised
	A process is an organized set of activities aimed at achieving a goal. Process design is the task of devising processes that achieve their goals. Arguably, if allprocesses were correctly designed, there would be few
problems of any kind. Many performance problems
can be traced to process inadequacies, so the two
types of issues—performance and process design—
often blend. Nickols’ category of improvement tasks
reflects this relationshi

































	Self-Check – 3

	Written test




Name……………………………………………   ID………………………… Date…….
Directions:  Answer all the questions listed below. 
Examples may be necessary to aid some explanations/answers. 
Test I write short answer 
1. List four main stages at which QC is applied can be identified: (5pts)
2.  List where and how QC operates  (5pts)
3. List four main procedure at which QC is applied(5pts)
Note: Satisfactory rating – 15 points           Unsatisfactory - below 15 points 



You can ask you teacher for the copy of the correct answers.





You can ask you teacher for the copy of the correct answers.
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These are the five activities involved in sw req engineering.
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“Primary goal of analysis is UNDERSTANDING”  …  and clarity.



There is more than one solution:  There is more than one way to address the same requirements.



Customer interest:

EXTERNAL design – fuzzy area between requirements and design.

	Customer is interested in design choices that are visible.
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Figure 1.1 A prescriptive design process for problem identification and requirements selection.
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