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Module - 1
Introduction to operations management:

Area of management concerned with designing and controlling the process of production and
redesigning business operations.

Operations management (OM) is the administration of business practlces to cre ighest level of
efficiency possible within an organization. It is concerned with conye
goods and services as efficiently as possible to maximize the pro
Operations management teams attempt to balance costs with reV

net operating profit possible.
Production management:

Production management is the process of managin ion i materials, capital, and
labor) to produce outputs (finished products).

be categorized into several key areas:

involves determining what products to produce, the quantity to produce,
prodUction. It requires forecasting demand, setting production targets, and
to meet those targets.

v" Capacity Plan : Assessing and planning the organization's capacity to produce goods or services
efficiently. This includes determining the optimal utilization of resources such as labor, machinery,
and facilities.

v Scheduling: Creating a detailed timeline for production activities, including when each task will be
performed and when resources will be allocated. This ensures a smooth flow of production
processes.

Organizing:

v" Resource Allocation: Efficiently assigning and utilizing resources such as raw materials, labor,



https://www.investopedia.com/terms/o/operating-cost.asp
https://www.investopedia.com/terms/o/operating-revenue.asp
https://www.investopedia.com/terms/o/operating_profit.asp

machinery, and technology to meet production goals. This involves creating production teams and
organizing workflows.

Facility Layout and Design: Designing the layout of production facilities to optimize the flow of
materials and minimize bottlenecks. This includes considerations for safety, efficiency, and
ergonomic factors.




Directing:

v' Supervision: Overseeing and directing the activities of production teams to ensure that tasks are
carried out according to the established plans and standards.

v' Motivation: Inspiring and motivating production personnel to enhance productivity and quality.
This may involve providing training, setting performance goals, and creating a positive work
environment.

v' Communication: Facilitating effective communication between different e paftments and levels

within the organization to ensure that everyone is aligned with production

Controlling:
v" Quality Control: Implementing measures to monitor a ts or services.
This includes conducting inspections, implementing qua ) @s) and addressing

deviations from quality standards.

functional subsystems collectively ensure that the organization operates smoothly,
ent, and achieves its mission and objectives.

common goals.
adapts to its envir

Each functional subsystem typically has its own set of responsibilities, tasks, and expertise,
contributing to a division of labor and specialization within the organization. The specific functional
subsystems may vary depending on the nature of the organization, its industry, and its goals. Common
functional subsystems include production/operations, marketing, human resources, finance and
accounting, information technology, research and development, legal and regulatory, public relations
and communication, customer support and service, and strategic planning and management. Each
subsystem plays a vital role in supporting the overall functioning and success of the organization.




Production/Operations Subsystem:

v Function: This subsystem is responsible for the creation and delivery of the organization's
products or services. It involves the management of resources, technology, and processes to
ensure efficient and effective production or service delivery.

v' Components: Production planning, quality control, facilities management, supply chain
management, and logistics.

Marketing Subsystem:

v" Function: The marketing subsystem focuses on understanding custome ads and preferences,
promoting products or services, and creating strategies to maximize sales
v' Components: Market research, advertising, sales, product develop

relationship management.
Human Resources (HR) Subsystem:

des recruitment,
pliance with

v" Function: HR is responsible for managing the organizati
training, performance management, compens
labor laws.

v' Components: Recruitment, training and develo
relations, and HR administration.

Finance and Accounting Subsystem:

v" Function: This subsyste
financial reporting, acc

s financial resources, including budgeting,

ing, financial analysis, treasury management,

Research and lopment (R&D) Subsystem:

v Function: R&D focuses on innovation and the development of new products, services, or
processes to keep the organization competitive in the market.

v" Components: Product development, innovation, research, and prototyping.

Legal and Regulatory Subsystem:
v Function: This subsystem ensures that the organization operates within the legal framework and

complies with regulations. It manages legal issues, contracts, and risk management.
v' Components: Legal counsel, compliance management, contract management, and risk assessment.




Public Relations (PR) and Communication Subsystem:

v' Function: PR and communication are responsible for managing the organization's image, building
relationships with the public, and handling external communications.
v' Components: Media relations, public affairs, crisis communication, and internal communication.

Customer Support and Service Subsystem:

v Function: This subsystem is focused on providing support and service to customers, addressing
their inquiries, concerns, and ensuring a positive customer experience.
v' Components: Customer service, helpdesk support, warranty services, a tomer feedback
management.

Strategic Planning and Management Subsystem:

v" Function: This subsystem is responsible for setting lon
overseeing the overall direction of the organization.

v' Components: Strategic planning, organizational develop
leadership.

tegies, and

gement, and

Systems concept of production:

The systems concept of production ref iewi i cess within an organization as
an integrated and interrelated system i
interdependent components th ether to achieve a common goal or purpose. The

work or skeleton of activities within which the creation of

ation of inputs into outputs. This stage encompasses the various
ke place during production, such as manufacturing, assembly, and

3. Outputs:
Outputs are the finaPproducts or services that result from the production process. These are the goods
or services that are intended for consumption or use by customers.

4. Feedback:
Feedback loops are mechanisms that allow the system to monitor and evaluate its performance. This
involves gathering information on the outputs and comparing them to the desired goals or standards.

5. Control:

Control mechanisms are implemented to ensure that the production process stays on track and meets
the desired objectives. This may involve adjusting processes based on feedback or implementing
corrective actions.




6. Environment:

The production system exists within an external environment that can influence its operations. This
includes factors such as market conditions, economic trends, regulatory changes, and technological
advancements

Input Output Model of Production System:

Plant & Facilities Goods & Services

i
!

Fig. 2.3. Input-Output model.

Types of production systems:

The main classifications are job production, batc i uctio d continuous (flow)
production. Here's an overview of each type:

® Job Production:

» Disadvantages:
+ Time-consuming and can be expensive.
+ May have longer lead times.
+ Limited economies of scale.

® Batch Production:

» Definition: Batch production involves the production of a limited number of identical or similar




products in a batch or group. The production process is set up to handle a specific quantity of
items before moving on to the next batch.

&




Characteristics:

+ Moderate volume and variety of products.

+ Setup and changeover times between batches.
+ Economies of scale compared to job production.
+ Flexibility to customize within each batch.

Examples: Baked goods, pharmaceuticals, electronic components.

Advantages:

+ More cost-effective than job production.

+ Moderate flexibility to meet varied demands.

+ Potential for economies of scale within batches.

Disadvantages:

+ Setup time and costs can be significant.
+ Inventory management challenges.

+ Some level of inflexibility during the production run.

Mass Production:

Definition: Mass production is cha ed by the la uction of standardized
products using assembly line or adtomated processes. T oal is to achieve high volume and low
unit costs through specializati standardization.

Characteristics:

+ High volume and low

*

nd short lead times.

Disadvantage

+ Limited customization and flexibility.

+ High setup costs for specialized equipment.

+ Prone to disruption if there are changes in demand.

Continuous (Flow) Production:

Definition: Continuous or flow production involves the constant and uninterrupted production of
large quantities of identical products. The production process is highly automated and operates
continuously, often 24/7.




» Characteristics:
+ Very high volume of standardized products.

&




+ Continuous and automated production lines.
+ Extremely low unit costs due to economies of scale.
. Little to no customization or flexibility.

» Examples: Bottling plants, chemical manufacturing, paper mills.

» Advantages:
+ Maximum efficiency and economies of scale.
+ Minimal labor requirements.
+ High production rates and short cycle times.

» Disadvantages:
+ Lack of flexibility for product customization.
+ High initial capital investment in automated systems.

+ Susceptible to disruptions if a part of the system fail‘

£
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Qutpult/Product Variaty

Productivity:

a fundamental metric that gauges the efficiency of a
mic or business performance that indicates how

Productivity in opé
production s
efficiently in

Productivity _ _Output
Formula Input

‘
]
Types of producti

1. Individual Productivity:

» Definition: Individual productivity refers to the efficiency and output of a single worker or
employee.

» Measurement: It is typically measured by the amount of work completed by an individual within a
specific time frame.

» Improvement Strategies: Training, skill development, setting clear goals, and providing a
conducive work environment are some strategies to improve individual productivity.







» Definition: Workforce productivity is the overall efficiency and output of a group of employees or
the entire workforce within an organization.

» Measurement: It considers the collective output of all individuals and is often measured as the
total output divided by the total number of workers.

» Improvement Strategies: Team building, effective communication, employee engagement
initiatives, and the implementation of efficient processes can enhance workforce productivity.

3. Sector Productivity:

» Definition: Sector productivity refers to the efficiency and output of a specific economic sector,
such as manufacturing, services, agriculture, or technology.
» Measurement: It is often measured by the value of goods or services pro@
(e.g., labor or capital) within that sector.
» Improvement Strategies: Investment in research and develop i C ment,

er unit of input

4. Departmental Productivity:

» Definition: Departmental productivity focuses
department or functional unit within an orga

» Measurement: It involves assessing the output to its input, considering
factors specific to the department's functions.

» Improvement Strategies: Process i ini e leadership can improve
departmental productivity.

National/Global Producti

e efficiency and output of an entire country

Improved productiMity often leads to cost savings as organizations can produce more output using the
same or fewer resources. This enhances cost efficiency and competitiveness.

v" Resource Optimization:

Productivity measures help organizations identify areas where resources can be optimized, whether
it's streamlining processes, improving workflow, or enhancing the use of technology.

v' Competitive Advantage:

High productivity allows organizations to offer competitive prices for their products or services. It




contributes to a competitive advantage in the marketplace.




v Capacity Planning:

Understanding productivity is crucial for effective capacity planning. It helps organizations determine
the level of production they can achieve with their existing resources.

v" Quality Improvement:

Increased productivity doesn't only mean producing more; it can also lead to better quality products
as processes become more streamlined and efficient.

v' Employee Morale:

Efficient operations can positively impact employee morale. When employees ir efforts

contribute to successful and productive operations, job satisfactig
v Strategic Decision-Making:

nizations can use
investments and

Productivity metrics provide valuable information for strate
these metrics to identify areas for improvement
resource allocation.

v Sustainability:

Improving productivity can contribute
and the overall environmental i

sustainability goals
roduction processes.

ducing waste, energy consumption,

v" Financial Performance:

High productivity is @ Yoldl i inancial performance. It can lead to increased

employees put into their work.
+ Health and being: The physical and mental health of workers can impact their productivity.
Iliness, fatigue, or stress can lead to reduced performance.
+» Technological Factors:
+ Technology Infrastructure: The availability and effectiveness of technology, including tools,
equipment, and software, play a significant role in enhancing productivity.
+ Automation: The extent to which tasks are automated can affect productivity by reducing manual
effort and streamlining processes.
+ Innovation: The adoption of new and innovative technologies can lead to improvements in
efficiency and effectiveness.







+ Management Practices: The effectiveness of management practices, including planning,
organization, and control, can significantly impact productivity.

+ Communication: Efficient communication within the organization promotes coordination and
reduces errors, contributing to increased productivity.

+ Corporate Culture: An organizational culture that values productivity, continuous improvement,
and collaboration can positively influence performance.

X/
X4

» Environmental Factors:

+ Work Environment: The physical work environment, including lighting, temperature, and
ergonomics, can impact employee comfort and productivity.

+ External Regulations: Compliance with external regulations and industr dards can affect the
organization's processes and productivity.

+ Market Conditions: Demand fluctuations and market conditions can influe
volume and resource utilization.

+* Operational Factors:
+ Work Processes: The efficiency of work processes and
Streamlining processes can lead to time and resource

+ Resource Availability: Adequate availability of
manpowetr, is crucial for maintaining prod

+ Quality Control: Ensuring high-quality output re
productivity.

<+ Economic Factors:
+ Investment in Research and Revel ent (R&D): Organizat
from improved produc nd efficiencies.
+ Cost of Capital: The cos ini i nce the organization's ability to invest in
ing initiatives.

s that invest in R&D may benefit

lations: Government policies regarding working hours, wages, and labor
nce productivity.

Strategic management:

Strategic management in production management involves the formulation and implementation of
plans and initiatives that align with the overall strategic objectives of the organization. It emphasizes
long-term planning, resource allocation, and decision-making to optimize production processes and
achieve a competitive advantage. It is an ongoing process that requires a dynamic and adaptive
approach to navigate the complexities of the business environment




Key aspects of strategic management in production management:




+ Alignment with Organizational Strategy:
Strategic management in production begins with aligning production goals and activities
with the broader organizational strategy. Production strategies should support and contribute to
achieving the organization's mission and vision.

+ Setting Production Objectives:
Clearly defining production objectives that align with overall business goals is a fundamental
step. These objectives may include cost reduction, quality improvement, lead time reduction,
capacity expansion, or flexibility enhancement.

+ Environmental Analysis:
Conducting a thorough analysis of the external environment, includin
competition, regulatory changes, and technological advancements. This a
managers anticipate changes and adapt their strategies accog

production

+ Internal Analysis:
Assessing internal strengths and weaknesses, includi [ ction system,
technology, workforce, and available resources. Under
leveraging strengths and addressing weaknesses.

+ Resource Allocation:
Effectively allocating resources, including manp y, and capital, to support

production strategies. Resource r both short-term efficiency

gains and long-term strategic obj

+ Technology Adoption:
Identifying and ado
and flexibility. Strategic

to production strategies to ensure a seamless flow of
8s from suppliers to end customers. This may involve strategic

+ Quality Management:
Incorporating quality management as a strategic element to ensure that production processes
consistently meet or exceed quality standards. This can enhance customer satisfaction and brand
reputation.

+ Continuous Improvement:
Implementing a culture of continuous improvement through methodologies such as Lean or
Six Sigma. Continuous improvement ensures that production processes are regularly reviewed
and optimized for efficiency and effectiveness.




&

Flexibility and Adaptability:

Designing production systems that are flexible and adaptable to changes in market
conditions or customer requirements. This may involve the ability to quickly reconfigure
production lines or introduce new products.

+ Performance Measurement:
Establishing key performance indicators (KPIs) to measure the effectiveness of production
strategies. Regularly monitoring and analyzing performance metrics help in identifying areas for
improvement.

&

Employee Involvement and Development:

PS

Sustainability:

Integrating sustainable practices into production f . ay involve
reducing environmental impact, optimizing energy co
production processes.

+ Feedback and Adaptation:
Establishing mechanisms for feedback from
evaluating the performance of producti
changing conditions.

them based on feedback and

Corporate Strategies:

ire organization in achieving its mission and
and resource allocation. Common corporate

efficient opera .
Differentiation: ing unique and distinct products or services to command premium

Vertical Integration®nvolves expanding operations either backward (towards suppliers) or forward
(towards customers) in the supply chain.

Diversification: Entering new markets or industries to spread risk or capitalize on opportunities. This
can be related (concentric diversification) or unrelated (conglomerate diversification) to the existing
business.

v Global Strategy:
Globalization: Expanding operations internationally to take advantage of new markets, resources, and

opportunities.

v Cooperative Strategies:




Strategic Alliances: Collaborating with other organizations to achieve mutual benefits without a formal
merger or acquisition.

&




Joint Ventures: Establishing a separate entity with another company to pursue shared goals.

Generic Competitive Strategies:

Proposed by Michael Porter, generic competitive strategies are fundamental approaches that
organizations adopt to gain a competitive advantage in their industry. These strategies can be applied
at the business level:

++» Cost Leadership:

Aiming to become the low-cost producer in the industry.
Focus on efficiency, economies of scale, cost control, and process optimizatio

+ Differentiation:
Focusing on creating unique and distinctive products or services:
Emphasizes innovation, quality, brand image, and custome

+* Focus (Cost Focus or Differentiation Focus):

Concentrating on a specific market segment or ni
Cost focus aims at being the low-cost provider in i i us targets
differentiation in a specific market segment.

Functional strategies are sp ach functional area of an organization to
support the overall corporat . In production management, these
strategies focus on optimizi i nd operations:

Implementing le anufacturing principles to eliminate waste, improve efficiency, and enhance
overall production processes.

» Agile Manufacturing:
Emphasizing flexibility and responsiveness to adapt quickly to changes in demand or product
specifications.

» Technology Adoption:
Investing in and adopting cutting-edge technologies to improve production efficiency, automation, and

precision.

» Supply Chain Management:




Developing strategies to optimize the supply chain, including inventory management, logistics, and
supplier relationships.

&




» Capacity Planning:
Aligning production capacity with demand forecasts to avoid overproduction or underutilization of
resources.

» Sustainability in Production:
Incorporating sustainable practices, such as reducing environmental impact, optimizing energy usage,
and minimizing waste.

» Continuous Improvement:

Establishing a culture of continuous improvement through methodologies likeSix Sigma or Kaizen.

» Employee Training and Development:
Investing in training programs to enhance the skills of production

Strategic planning process:

ategic Implementation

N

Strategy Evaluation

Gross domugti t and its impact:

Gross Domestic Product (GDP) is a key economic indicator that represents the total monetary value of
all goods and services produced within a country's borders over a specific time period. GDP is often
used to gauge the overall economic health and performance of a nation. While GDP itself does not
directly impact production management, it is closely related to economic conditions that can influence
various aspects of production.

Here's how GDP can have an impact in production management:
» Economic Growth and Production Volume:

Impact: A growing GDP is generally associated with economic expansion. Higher GDP often indicates




increased consumer demand, leading to higher production volumes for goods and services.




Production Management Implication: Production managers may need to scale up production to meet
increased demand during periods of economic growth. This may involve optimizing production
processes, increasing workforce, and adjusting inventory levels.

» Consumer Spending and Product Demand:

Impact: GDP growth is often linked to higher consumer spending, as people feel more confident about
their economic prospects. Increased consumer spending can lead to higher demand for a wide range
of products.

Production Management Implication: Production managers must align production plans with changes
in consumer demand. Adjusting production schedules, managing inventory and responding to
shifts in market demand become critical.

» Investment and Technological Advancements:

Impact: Strong GDP growth may encourage increased busi inve i ay invest in
new technologies, equipment, and infrastructure to enhan
Production Management Implication: Production managers
and optimize processes to take advantage of efficiency gains.
technological advancements becomes crucial.

technologies
entation of

» Employment Levels and Labor Availabili

Impact: Economic growth is often assa€iated with increased loyment levels. Conversely, economic

downturns may lead to job loss

labor during periods of eco i i ecruitment, training, and workforce
ent.

flationary pressures in the economy. Inflation may lead
, and other inputs.

Impact: Governm policies and regulations, influenced by economic conditions, can impact
businesses. For example, during economic downturns, governments may implement stimulus
measures to spur economic activity.

Production Management Implication: Production managers must stay informed about relevant
government policies and regulations that may affect production processes, trade, and overall business
operations.

In summary, while GDP itself is a macroeconomic indicator, its growth or contraction can have
cascading effects on the microeconomic aspects of production management. Production managers
need to be attuned to broader economic trends, adjust production strategies accordingly, and
implement operational changes to navigate varying economic conditions.




World Class Manufacturing:

World class manufacturing is a collection of concepts, which set standard for production and
manufacturing for another organization to follow.

World-class manufacturing (WCM) refers to a set of principles, practices, and strategies that aim to
achieve the highest standards of operational excellence and efficiency in manufacturing. The concept
emerged as a response to increasing global competition and the need for organizations to continually
improve their manufacturing processes. World-class manufacturing emphasizes excellence in various
areas, including quality, cost, flexibility, and innovation.

World class manufacturing is a process driven approach where various tech nd philosophy are
used in one combination or other.
Some of the techniques are as follows:

« Make to order

« Streamlined Flow

« Smaller lot sizes

« Collection of parts

« Doing it right first time

« Cellular or group manufacturing

« Total preventive maintenance

o Quick replacement

« Zero Defects

« JustinTime

« Increased consistency

« Higher employee involve

o Cross Functional Teams

o Multi-Skilled employees

« Visual Signaling

o Statistical pro

There are th i i drive world-class manufacturing.

1. and lean management leads to reduction in wastage thereby
2 ality management leads to reduction of defects and encourages zero
3 al preventive maintenance leads to any stoppage of production through

10 Pillars of WCM:

1. Safety and Health — zero accidents

2. Cost Deployment — identify where the problems are based on cost

3. Focused Improvement — leverage Kaizen, 5S, and workforce contribution to reduce costs and
attain zero wastes

4. Autonomous Activities — maintain the basic conditions of machines and equipment to
attain zero breakdowns and maintain the basic conditions of the shop-floor

5. Professional Maintenance — attain zero breakdowns with maintenance team

6. Quality Control — attain zero defects based on total quality control (TQC)



https://www.managementstudyguide.com/total-quality-management.htm
https://www.clarityvisualmanagement.com/definition/total-quality-control-tqc/

7. Logistics — ensure customers are satisfied through continuous flow of materials and
attaining zero shortages

&




8. Early Equipment Management — attain zero new product, tooling, and/or equipment losses by
implementing new products, tools, and/or equipment smoothly into production
9. People Development — train and teach employees to materialize WCM, as whether one achieves
WCM or not depends on the people
10. Environment — attain zero energy waste by continuously respecting the community’s
environment

World Class Manufacturing
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MODULE II

product design

Product Design: Product design is the process of creating a new product or improving an existing one
with the goal of meeting specific requirements, solving a problem, or satisfying customer needs. The
design process involves a combination of creative, technical, and functional considerations.

Product Analysis:

Product analysis involves the systematic evaluation and examination of a product
performance, and functionality. This process helps in understanding
intended purpose, identifying areas for improvement, and makin

product development

product development or new product development (PD o process of
bringing a new product to market, renewing an existing produ duct in a new
market. A central aspect of NPD is product desi i i iderations.

The 7 stages of new prod@ié®develop

The new product development process

st Marketing
Idoa 1dea o rent ) stratesy and § Product Test Product
generation ) screening and testing :::r;:ﬁ: development marketing launch ’

r product ideas or ways to improve an existing product.

e market trends, conduct product research, and dig deep into
users' wa blem and propose innovative solutions.

i valuating your Strengths, Weaknesses, Opportunities, and

ive way to identify the problematic areas of your product and understand

This second step of new product development revolves around screening all your generated ideas and
picking only the ones with the highest chance of success. Deciding which ideas to pursue and discard
depends on many factors, including the expected benefits to your consumers, product improvements most
needed, technical feasibility, or marketing potential.

The idea screening stage is best carried out within the company. Experts from different teams can help
you check aspects such as the technical requirements, resources needed, and marketability of your idea.



https://en.wikipedia.org/wiki/Product_(business)
https://en.wikipedia.org/wiki/Product_design

3. Concept development and testing

All ideas passing the screening stage are developed into concepts. A product concept is a detailed
description or blueprint of your idea. It should indicate the target market for your product, the features
and benefits of your solution that may appeal to your customers, and the proposed price for the product. A
concept should also contain the estimated cost of designing, developing, and launching the product.
Developing alternative product concepts will help you determine how attractive each concept is to
customers and select the one that would provide them the highest value.

4. Marketing strategy and business analysis

Now that you’ve selected the concept, it’s time to put together an initial marke
the product to the market and analyze the value of your solution from a busine

rategy to introduce

they satisfy the company’s objectives, the product can mo
5. Product development

The product development stage consists of developing the pr 2d, marketable
product. Your product development process and t :
company’s preference for development, whethe i erfall, or another
viable alternative.
e how they interact with it
design decisions and uncover any

flaws or usability issues before han the designs to the
6. Test marketing
Test marketing involves rel ished product to a sample market to evaluate its performance

e Alpha testing TWa i d to identify bugs before releasing the product to the public
Beta testing i use the product and give their feedback about it

ergonomists, there is not a single answer to this seemingly simple question. That lack of a single answer
hints at the heart of what ergonomics is really about, designing to fit the user. A product has different
stages of use, including:

e Building the product

¢ Using the product




¢ Maintaining/repairing the product

These different stages may also have very different users. For instance, when building a product (such as
a refrigerator), a supplier may manufacture a sub-assembly (such as a compressor) that is installed in the
larger product. The user requirements to build the compressor may be quite different than the user
requirements to install that compressor into the refrigerator. An example of two different types of users
who are using the same product is found in the hospital environment. Both patients and nurses —usel a
hospital bed, but each has their own specific needs during use. A product may fit user needs for one
performance.

Customers: Understand who will be making the final purchasing decisions andu
purchasing your product. Create buyer personas and identify their roles, objective
Value proposition: Identify what makes you different from the competition and
choose to buy your product

Messaging: Determine how you will communicate your product ~
Channels: Pick the right marketing channels to promote y: Qi eting, social
media, SEO, and more

STEPS OF PRODUCT DESIGN

Designing a product is not simple to do. Many differ d for a new product, but
not all of those ideas will be unique a tion prope i ortant when creating a new
product. Product design is when yo ate a brand-new pr customers. There are several
different stages to completing a product and making it success or instance, you work for a toy

. To do this, you would follow the
ine product feasibility, test the product, and
necessary steps are finished, you can now

steps of the product desi
then launch the product
enjoy the fruits of

roduct should be developed. Imagine you are sitting at a table having a

self about developing a product. You may have a good idea, but when there are a
the idea can be even better. Joining ideas can help one good idea become a great idea,
because other people can help develop functions that can be beneficial to the product.

¢ Product Feasibility

Once all of the ideas have been created, the company has to determine the product feasibility. It is up to
the research and development team to analyze the ideas and determine which products can be created and
manufactured. The R&D team then will create a prototype to give the company an idea of how the




product will look and function. The prototype should mirror what the actual product will be like, and once
it does, it's time for the next step.

e Product Testing

Now that the product has a prototype, is is ready for product testing among employees and customers.
Customer testing is important because this will determine whether the product is effective. Customers can
give information on what improvements or changes are needed for the product. Depending on the success
of the testing, the product may have to go back to the research and developm m for changes.

PROCESS PLANNING AND DESIGN

process planning is concerned with planning the conversion or tra
convert the materials into finished products .A production proce
performed at workstations to achieve the design specificati aplanng : t number of
different operations and various kinds of equipments and
product (for e.g. an aircraft or a ship). Simpler parts may req
nut).

Process planning consists of two parts namely
1. Process design
2. Operations design

Both stages provide infor
machinery and to deter

® Process Desig

Process desig

4. The existing physical layout of the plant.

e Operations Design

Operations design is concerned with the design of the individual manufacturing operations .It consists of
examining the man-machine relationship in the manufacturing process for converting the raw materials




into the finished or semi-finished product .Operations design must specify how much of man and machine
time is required for each unit of production

RESPONSIBILITIES OF PROCESS PLANNING ENGINEER
o Prepare various strategies for all planning activities for projects.

o Maintain all asset investment plans and ensure compliance to capital expenditure.

o Ensure accuracy for all operational requirements for projects and achieve a ent objectives.
o Evaluate all system capacity and analyze all production requirement and syste
¢ Provide support to all operations and extension requests.

e Manage work as per component technical resource for al
capital plans and project requirements.

0 prepare all
¢ Analyze all engineering activities for all inter
e Prepare required presentation for all regulatory a

o Develop required to enhance perf

¢ Manage all communication and pravide efficient feedback processes.

e Evaluate all

ernative transmissions for all distribution systems and install all required AMSC
products.

VALUE ANALYSIS (VA) AND VALUE ENGINEERING (VE)




Value Analysis is one of the major techniques of cost reduction and control. It is a disciplined approach
which ensures the necessary functions for the minimum cost without diminishing quality, reliability,
performance and appearance.

It is a creative approach to eliminate the unnecessary costs which add neither to quality nor to the
appearance of the product. It is a systematic application of techniques to identify the functions of a
product or a component and to provide the desired function at the lowest total cost.

These are the days of providing the customer with really best quality produ
possible through value analysis which proves wrong rightly —Best and Cheap
or —Cheap is Costly]|.

least cost which is

t is never cheap||

e Value Analysis (VA) specifically deals with products already in §

similar or better performance at a lower cost while maint
the customer.

¢ Value engineering is performed before the pr ost avoidance

method.
Value = Function/Cost
Merits of Value Analysis:

Value analysis is really a v hnique of cost reduction and quality improvement. The specific
merits of its are:

Value analysis Tmproves the overall efficiency by eliminating the wastages of various types. It was a
problem to correct the mistakes. It was done by pasting a paper. Now, pens are there and liquid paper is

developed which dries fast and can write back.

4. Savings in Costs:




The main aim of value analysis is to cut the unwanted costs by retaining all the features of performance
or even bettering the performance. Good deal of research and development has taken place. Now milk,
oils, purees pulp can be packed in tetra packing presuming the qualities and the tetra pack is degradable
unlike plastic packs.

5. Generation of New ldeas and Products:

In case of took brushes, those in 1930_s were flat and hard, over 60 to 70 years brushes have come
making brushing teeth easy, cosy and dosy as it glides and massages gums.

6. Encourages Team-Spirit and Morale:

Value analysis is a tool which is not handled by one, but groups g

7. Neglected Areas are brought under Focus:

The organizational areas which need attention 3r the spotlight and

even the weakest gets a chance of getting stronger in’s the main strain.

8. Qualification of Intangibles:

n cost means competitive product and good name in product market; it is a good
pay master es and profits higher and labour market it enjoys reputation; it capital market, nobody

hesitates to invest as it is a quality company.
History of Value Analysis:

Value engineering began at General Electric Co. during World War Il. Because of the war, there were
shortages of skilled labour, raw materials, and component parts. Lawrence Miles, Jerry Leftow, and
Harry Erlicher at G.E. looked for acceptable substitutes. They noticed that these substitutions often




reduced costs, improved the product, or both. What started out as an accident of necessity was turned
into a systematic process. They called their technique "value analysis".

When to apply Value Analysis:
We apply value analysis when we need......

e Eliminating Costs

A critical advantage to using value analysis is its potential for reducing costs, is a benefit that
permeates all advantages of the system. Because value analysis breaks down a

components, it enables you to analyze each component on its own

done the same way for an extended

was instituted, you have had little i us to make chang value analysis, which calls for
guestioning every step of a process

sometimes more effective.

n reveal new methods are cheaper, more efficient and

e Design Flaws

operate inefficiently but also create problems. In
te of malfunctioning items, creating customer complaints

Value analysis

any producing it. Similarly, in the case of a service, value
in the customer support system that causes service to fall short

consumer or ther business. This means that each step in the process is scrutinized and questioned
from the perspective of the benefit that it provides the customer. If the benefit to the customer is small
and the step is not necessary for the product or service as a whole, it can be eliminated, allowing you to

streamline your operation and to reduce the use of resources.

Functions




—Specific purposes or intended use of an item (What is this? What is it supposed to do? What else can
itdo?)

e Function is that which makes a product, process or project work or sell.
o All cost is for function.

e Primary functions posses value and are required to make a product work or sell.

e Secondary functions have no value and are present due to the current desi product.

e That characteristic that makes a product or service have value.
e Determine by considering the user’s actual needs.
Aims of value engineering/value analysis:

on increased. This
results in time reduction. It also ensures greate i ital. petitive position of
company also improves.

o Improved product Design — With t i mer will get a new and more
acceptable product.

o Efficiency — It increases th ici es them to come forward with their
creative ideas. It also m i i man factors such as creativity, team work and
positive attitude among . Iso improves the decision making.

¢ |Identify the product and collect relevant information

In this first phase, the team attempts to understand why the project exists and who or what it is to
produce. They obtain project data, present the original design or product concepts, and understand the
project scope. Schedule, costs, budget, risk, and other non-monetary issues are studied until the team is
comfortable with the concept of the project, what it is to produce, and who its end users are. This step
also includes things like site visits and meetings with the project team, if required. Project documents
like plans, drawings, specifications, and reports are obtained and the value engineering team becomes
familiar with them.




¢ Define Different Functions
This step represents the meat and potatoes of the value analysis. The team attempts to determine the
functions the project serves. Functions come in two forms:

1. Primary functions are those that represent the reason for the project_s existence, for example, a
building project might have adequate plumbing as a primary function.

2. Secondary functions are those that the project serves without being core to the project. This phase
represents the generation of improvement ideas. The team develops alternative ways that the project
can perform the functions that have been identified. At this step, the functions are looked at individually
and each one gets a list of alternative ways to perform the function. There i judging between the
importance of the various functions.

2. Create

o Different Alternatives
This phase represents the generation of improvement ideas. T

individually and each one gets a list of alternative ways to
between the importances of the various functions.
o Critically Evaluate each Alternatives

At this stage, a priority is given to each projectg

ich was originally designed for
emergency vehicles. Although this esign is stan r the bridges of this type, the
value engineering team identified t
_Mmaintain passage for emer
change the design to an a
the bridge cost some m
Thus, the value analysis p
bridge was signifi
Refine:

les_). Also, a second m outcome of this value analysis was to
bridge because it was in a prominent location. The redesign of
up by the cost of the bridge construction.
r in the reduced construction cost, and the

This last phase¥epresents the presentation of the alternatives to the stakeholders. Often value
engineering represents a change in the normal practices that people are used to, an —out of the box
thinking.|| Thus the best salesperson on the team is often the best one to do the presentation.
Application Areas:

1. Manufacturing Industry

2. Services Industry

3. Construction Industry

4. Product Design




STANDARDIZATION

Standardization means producing maximum variety of products from the minimum variety of materials,
parts, tools and processes. It is the process of establishing standards or units of measure by which
extent, quality, quantity, value, performance etc., may be compared and measured.
e Advantages of Standardization

All the sections of company will be benefited from standardization as mentioned below.
Benefits to Design Department
e Fewer specifications, drawings and part list have to prepared and issued.
improve established design
. ® Better resource allocation.

e Less qualified personnel can handle routine design work.
Benefits to Manufacturing Department

e Lower unit cost
. @ Better quality products.

e Better methods and tooling.

e Increased interchangeability of parts.

e Better utilization of manpower and equipme
e Accurate delivery dates.
e Better services of production control ck control,
e More effective training.
Standardization Procedure:
Standardization refers to t

of developing and i menting guidelines or protocols to
particular area. The term can be applied to various fields,
including manufacturi more. Here is a general overview of the

standardization proce

O

ate the existing practices, processes, or products to identify gaps and areas that
improvement.
Consider relevant laws, regulations, and industry best practices.
and Development:

e Research existing standards, if any, related to the subject matter.

e Develop a draft standard that addresses the identified needs and gaps.
5. Review and Feedback:

e Circulate the draft standard among stakeholders for review and feedback.

e Consider input from experts, industry professionals, and other relevant parties.
6. Revision and Consensus Building:

e Revise the draft standard based on feedback.




e Aim for consensus among stakeholders to ensure widespread acceptance.
7. Public Comment (Optional):
e Depending on the context, open the draft standard for public comment to gather input
from a broader audience.
8. Approval:
e Submit the final draft to the appropriate authority or governing body for approval.
e Obtain formal approval to establish the standard.
9. Implementation:
e Communicate the approved standard to relevant stakeholde
e Develop training programs if necessary to ensure understand
10. Monitoring and Maintenance:
e Establish a system for monitoring the implementat;j
e Periodically review and update the standard to
11. Enforcement and Compliance:
¢ Define mechanisms for enforcing the sta
e Establish consequences for non-complian
12. Documentation:
e Document the standard and its
e Maintain a record of revisions
13. Communication and Awareness:
e Promote awareness of the standard
e Provide resources a
14. Continuous Improvement:
e Regularly assess th
o
Standardization is an on
and industry practices o

re to the standard.

improvements as needed.
to adapt to changes in technology, regulations,

cross various industries and sectors. Here are some

andardization ensures uniformity and quality in the production of
that meet specific standards are often more marketable and reliable.

work together seamlessly. This is critical for compatibility and the smooth functioning of
etworks and software applications.
e Data Standards: Standardized formats for data exchange and storage facilitate
consistency and compatibility across various platforms and systems.
3. Healthcare:
e Medical Standards: In healthcare, standards ensure the safety and efficacy of medical
devices, pharmaceuticals, and procedures. This includes standards for equipment,
treatment protocols, and patient care.




¢ Health Information Standards: Standardized formats for health records and information

exchange promote interoperability and continuity of care.
4. Quality Management:

e ISO Standards: International Organization for Standardization (ISO) provides standards
for quality management systems (e.g., ISO 9001), which are widely adopted by
organizations to enhance customer satisfaction and improve internal processes.

5. Environmental Standards:

e 1SO 14001: This standard addresses environmental management systems, helping

organizations establish and improve their environmental pejy
6. Construction and Engineering:
e Building Codes: Standardization in construction ensures that b

and the longevity of structures.
7. Education:

e  Curriculum Standards: Educational instit
ensure consistency in the quality of educa ed to
assessment methods and accreditation pro

8. Financial Services:
e Accounting Standards: Standa

e Food Standards: St ling, and quality help ensure that
products are safe f

ards for vehicle manufacturing and safety contribute to
icles meet certain performance criteria.

cts that are comfortable, safe, and efficient for users. Here are key ergonomic
product design:
tered Design:

e User Profiling: Understand the characteristics, abilities, and limitations of the target
users. Consider factors such as age, physical abilities, cognitive abilities, and
anthropometric measurements.

e User Feedback: Involve users in the design process through surveys, interviews, and
usability testing to gather feedback on their preferences and needs.

2. Anthropometrics:




e Body Measurements: Consider the range of body sizes and shapes within the target
user population. Design products that accommodate a broad spectrum of users, from
the 5th to the 95th percentile in terms of anthropometric measurements.

3. Posture and Movement:

¢ Natural Postures: Design products that allow users to maintain natural and comfortable
postures during interaction. Consider the range of motions and movements required for
tasks associated with the product.

4. Accessibility:

e Inclusive Design: Ensure that the product is accessible to us
including those with disabilities. This may involve features su
tactile feedback, and consideration of color contrast for users

5. Controls and Interfaces:

e Control Placement: Position controls and interfa
that are convenient for users. Minimize the need

e Control Design: Design controls that are ing@i
consistent layout. Consider the use of tac

6. Visibility and Readability:

ith diverse abilities,
justable controls,
impairments.

e Text and Graphics: Ensure that text and grap afelegible and easy to
understand. Consider font size, ighti itions@’enhance visibility.
7. Workstation Design:

e  Work Surface Height: Design work s i ights to reduce strain on
the user. Consider the product i ing or standing position.
Task Arrangement:fArrange tasks in a logic quenceto minimize unnecessary

t are comfortable to touch and that do not
ring prolonged use.

and Vibration: Minimize noise and vibration produced by the product to create a
omfortable and user-friendly environment.

products that ance user satisfaction, usability, and overall well-being. Ergonomics not only
contributes to the comfort and safety of users but also improves the overall performance and
marketability of products.




MODULE-3
FACTORS INFLUENCING PLANT LOCATION

The location of a plant, whether it be for manufacturing, processing, or cultivation, is influenced
by a variety of factors. These factors can vary depending on the specific industry, type of plant,
and local conditions, but some common factors include:

1. Access to Raw Materials: Proximity to raw materials is crucial for in
manufacturing or processing. Plants are often located close to sources o
minimize transportation costs and ensure a steady supply.

2. Transportation Infrastructure: Adequate transportation i

railways, ports, and airports, is essential for the efficient mo upplies to and
from the plant. Access to transportation networks can 1 rove supply
chain efficiency.

3. Market Proximity: Plants are often located i t ce transportation
costs and ensure timely delivery of products alsefprovide opportunities

influence plant location decision
and access to specialized skills r

Examples incltde rent, salaries of permanent staff, insurance, and depreciation of equipment.

o Variable Costs: Variable costs fluctuate with the level of production or sales. Examples include
raw materials, direct labor, packaging, and sales commissions.

2. Calculate Total Costs: Once you've identified fixed and variable costs, calculate the total cost
for each level of production or sales. Total cost is the sum of fixed costs and variable costs.




3. Determine Selling Price: Determine the selling price of your product or service. This is the
price at which you will sell each unit.

4. Calculate Contribution Margin: Contribution margin is the selling price per unit minus the
variable cost per unit. It represents the portion of each sale that contributes to covering fixed
costs and generating profit.

5. Calculate Break-Even Point (BEP): The break-even point is the level of sales at which total
revenue equals total costs. It can be calculated using the following formula:
Break-Even Point (in units)=Total Fixed CostsContribution Margin pe
Even Point (in units)=Contribution Margin per unitTotal Fixed Costs

A model of multi-facility location, often referre i i ptimization or facility
location modeling, is a mathemati to determine the optimal
placement of multiple facilities s nters, manufacturing plants,
or service centers. The objective ize efficiency while meeting

multi-facility location,

1. Continuous Location
space. They often involve mathematical programming

ing or nonlinear programming (NLP). Continuous

e location models restrict facility locations to a finite set of
ng cities or grid points on a map. They are typically formulated as

of candidate S¥tes to minimize the total distance or travel time between facilities and customers.
These models are commonly used in service industries such as healthcare, telecommunications,
and emergency services.

4. P-Center Models: P-center models aim to locate a fixed number of facilities (p) to minimize the

maximum distance or travel time between facilities and customers. They are used in scenarios




where minimizing response time or distance is critical, such as emergency services or disaster
relief operations.

5. Covering Models: Covering models aim to locate facilities to ensure that all demand points are
within a specified distance or travel time from at least one facility. These models are used in
scenarios where full coverage of demand points is essential, such as retail distribution or service
center networks.

METHODS OF TRANSFORMATION

linear equivalents. This is particularly useful fo problems, as linear

programming techniques are gene ici eloped. Common linearization
techniques include piecewise lin series €xpansion, and convex hull
approximation.

1. Change of Variables: i bles can simplify the structure of optimization problems

and make them more . For example, introducing new decision

linearize constraints, remove non-negativity

-definite programming (SDP) can enable the use of

ithms tailored to these problem classes.

onstraint reformulation involves rewriting constraints in
simphify the problem structure or improve computational tractability. This
ing slack or surplus variables, combining or splitting constraints, or

4. Problem Dec@mposition: Problem decomposition techniques partition a large optimization
problem into smaller, more manageable subproblems that can be solved independently or in
conjunction with each other. Decomposition methods include techniques such as Lagrangian
relaxation, Benders decomposition, and Dantzig-Wolfe decomposition.

5. Variable Substitution: Variable substitution involves replacing one or more decision variables
with equivalent expressions or transformations. This can help eliminate certain types of
constraints, reduce problem dimensionality, or improve problem conditioning.




MODEL TO DETERMINE X-COORDINATES OF NEW FACILITIES

To determine the X-coordinates (horizontal positions) of new facilities,
optimization models depending on the specific context of your proble
approach using mathematical programming techniques:

1. Define Decision Variables: Start by defining decision variable
of the new facilities

OU can use various

3. Formulate Constraints: Define constraints
problem. These constraints could include:

« Capacity constraints: Limiting the ili located in a certain area.

« Distance constraints: Ensuring t i ithi ertain distance from at least

one facility.

Zoning regulations: Ens \lities are located within permissible zones or regions.

odel using appropriate algorithms and software tools.
of the problem, you may use commercial optimization solvers like

have the solution, analyze the results to determine the optimal X-coordinates
nd assess the implications for your business objectives.

0 note that the specific formulation of your model will depend on factors such as

f your facility location problem, the constraints you need to satisfy, and the
available data and resources. Therefore, it's recommended to tailor the model formulation to the
unique characteristics of your problem domain.

It's impor

MODEL TO DETERMINE Y-COORDINATES OF NEW FACILITIES




To determine the Y-coordinates (vertical positions) of new facilities, you can follow a similar
approach to the one outlined for determining X-coordinates. Here's a general outline for creating
a mathematical programming model to determine the Y-coordinates.
Define Decision Variables: Define decision variables that represent the Y-coordinates of the
new facilities.
Formulate Objective Function: Define an objective function that reflects the goal of your
facility location problem. This could be minimizing transportation costs, maximizing coverage,
minimizing total distance, etc. The objective function typically depends distances between
the new facilities and other relevant locations (e.g., demand points, existi ities).
Formulate Constraints: Define constraints that reflect any limiations or ré
problem. These constraints could include capacity constrai
regulations, etc.
Model Formulation: Formulate your facility locatio
model. Again, this could be a linear programming (LP)
programming (QP), or another type of optimi
characteristics of your problem.
Solution: Solve the optimization model using i software tools, as
mentioned earlier.

. Analysis: Analyze the results to
assess the implications for your

rmine the optima es of the new facilities and
iness objectives.

Plant layout

overall producCtivity

OBJECTIVES
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CLASSIFICATION OF LAYOUTS
1. Product or Line Layout

2. Process or Functional Layout.

3. Fixed Position Layout.

4. Combination type of Layout.

1. Product or Line Layout:

If all the processing equipment and
operations of the product, the lay
one product of one type of produ
standardized and producedd
The raw material is su
rapidly with a minimu

OBJECTIVES

ing toO the sequence of

t. In this type of layout, only
ing area. This product must be

the product layout.

d goes from one operation to the next quite
material handling. Fig. 8.3 shows product
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Advantagesm:ered by Product Layout:

(i) Lowers total material handling cost.

(ii) There is less work in processes.

(iii) Better utilization of men and machines,

(iv) Less floor area is occupied by material in transit and for temporary storages.
(v) Greater simplicity of production control.




(vi) Total production time is also minimized.
Limitations of Product Layout:

(1) No flexibility which is generally required is obtained in this layout.

(ii) The manufacturing cost increases with a fall in volume of production.

(iii) If one or two lines are running light, there is a considerable machine idleness.
(iv) A single machine break down may shut down the whole production line.

(v) Specialized and strict supervision is essential.
2. Process or Functional Layout:

Same type of operation facilities are grouped together s

all the drill machines are at another place an on. See > sflayout. Therefore,
the process carried out in that area is accordi a inthat area.
Forging
. iy
b —O—
S
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icient supervision through specialization at various levels.
ibility in equipment and man power thus load distribution is easily

of equipment available is possible.

of equipment can be easily handled by transferring work to another
machine/work station.

(vi) There will be better control of complicated or precision processes, especially where much
inspection is required.

Limitations of Process Layout:

(i) There are long material flow lines and hence the expensive handling is required.

(if) Total production cycle time is more owing to long distances and waiting at various points.




(ii1) Since more work is in queue and waiting for further operation hence bottle necks occur.

(iv) Generally, more floor area is required.

(v) Since work does not flow through definite lines, counting and scheduling is more tedious.
(vi) Specialization creates monotony and there will be difficult for the laid workers to find job in
other industries.

3. Fixed Position Layout:

This type of layout is the least important for today’s manufacturing industries. In this type of
layout the major component remain in a fixed location, other materials, ools, machinery,
man power and other supporting equipment’s are brought to this Iocatlon
The major component or body of the product remain in a fixed i auSs heavy or
too big and as such it is economical and convenient to bring
to work place along with the man power. This type of |
boilers, hydraulic and steam turbines and ships etc.
Advantages Offered by Fixed Position Layout:
(i) Material movement is reduced
(i) Capital investment is minimized.

(iv) Production centers are indepe tive planning and loading can
be made. Thus total production ¢

(v) It offers greater flexibility an esign, product mix and production
volume.

Limitations of Fixed

one form of layouts discussed above is rarely found. Therefore,
dustries are the compromise of the above mentioned layouts.

portant factory, so layout should be such which can be molded according
to the requ ents of industry, without much investment. If the good features of all types of
layouts are connected, a compromise solution can be obtained which will be more economical
and flexible.




GROUP TECHNOLOGY LAYOUT

Group Technology (GT), also known as cellular manufacturing, is a manufacturing philosophy
that aims to increase efficiency by organizing similar parts and processes into specialized groups
or cells. This approach has several advantages and disadvantages:
Advantages:

Reduced Setup Time: Grouping similar parts together allows for standz
and setups within cells, leading to reduced setup times and faster chang@
production runs.

Improved Flow: Cells are designed to minimize material hand
workstations, resulting in smoother material flow, reduced
shorter lead times.
Enhanced Flexibility: Cells are typically designed to
variety of products with similar characteristics. This all ick iIQANto changes in
product mix or demand.

dization of processes

cells, GT can lead
to higher productivity levels compared to traditi methods.

leading to better quality control
Lower Costs: Reduced setup ti i ivi d lower inventory levels often lead

cross-trained and given more
satisfaction and motivation.

especially if they are designed to accommodate specific equipment or processes.

Skill Requirements: Workers in cells need to be cross-trained and capable of performing
multiple tasks, which may require additional training and skill development.

Risk of Underutilization: If demand for products within a cell fluctuates or declines, there is a
risk of underutilization of resources within that cell, leading to inefficiencies and increased costs.




7. Maintenance Challenges: Maintenance of equipment within cells can be more challenging due
to their specialized nature and the need to coordinate maintenance activities with production
schedules.

LAYOUT DESIGN PROCEDURE

Efficient layout design is a cornerstone of successful operations managegent. To create
productive workspaces, organizations follow a structured layout design re. In this blog,
we’ll explore the step-by-step process that organizations use to design la imi
workflow, safety, and productivity.

1. Data Collection and Analysis

The first step in the layout design procedure involves
information about the production process, product ch

collected. Data analysis helps identify existi
improvement.
2. Establish Objectives and Constraints

, redtcing material handling costs,
ts such as budget limitations,

materials and products move through the facility. It
that materials take, highlighting areas where inefficiencies or

equipment based on the layout concept. Space allocation must consider the workflow,
accessibility, and safety requirements. Resource allocation includes the placement of utilities,
services, and support facilities.




6. Detailed Design and Layout Development

With the initial concept in place, organizations proceed to create a detailed layout design. This
includes specifying the dimensions and placement of each workstation, machine, equipment, and
storage area. Detailed design considers factors like clearance space, walkways, and safety zones.
7. Simulation and Testing (Optional)

In some cases, organizations use simulation tools to test the proposed layout design virtually.
Simulation helps evaluate the layout’s effectiveness in optimizing workflow and resource
utilization. It provides insights into potential issues and allows for adju before
implementation.

8. Feedback and Review
The layout design undergoes a review process, often involvifig

made to address concerns or optimize the layout furth
9. Implementation Planning

Once the layout design is finalized, an imple i i plan outlines the
steps, timeline, and resources required to tral
also includes a contingency plan for unforeseen
10. Transition and Monitoring
The actual transition to the new |
this phase, organizations closely

ut is executed accoreli implementation plan. During
a smooth transition. Any issues or




POM 4 AND 5 UNITS
UNIT 4:

1. MATERIALS MANAGEMENT: wmaterial Management is a system that effectively

controls and manages materials and supplies used in an organiz
management is to ensure that the right materials are available at the ime and in the right

jon. The goal of material

quantities, to support the production process and meet customer dema

2. INTEGRATED MATERIAL MANAGEME

from sourcing and procurement to distribution
functions such as purchasing, inventory mana
warehousing, and logistics to ensure that materials
Key components of integrated material

1. Procurement: This involves sourcing pplies from suppliers.

It includes activities such as supplier selecti i ct management.
2. Inventory Management: Thi evels to ensure that materials are
available when needed whi g costs. Techniques such as Just-

In-Time (JIT) and Economic i used to manage inventory effectively.

anaging the movement of materials from suppliers
uction facilities to distribution centers or customers. It

gistics: This involves managing the return and disposal of materials, including
bishing, or disposing of products at the end of their life cycle.

ONENTS OF INTEGRATED MATERIALS MANAGEMENT:

Integrated material management involves the efficient handling and control of materials
throughout the entire supply chain process, from procurement to distribution, It encompasses
various components to streamline operations and optimize resource utilization. Here are some
key components of integrated material management:




1. Procurement: This involves the process of acquiring materials, goods, or services required for
production or operations. It includes sourcing suppliers, negotiating contracts, and placing
purchase orders.

2. Inventory Management: Inventory management entails the monitoring and control of stocked
goods to ensure optimal levels are maintained. It involves tasks such as inventory tracking, stock
replenishment, and inventory valuation.

3. Warehousing: Warehousing involves the storage of goods and materials in a designated facility.

Effective warehousing practices include layout optimization, invento ganization, and efficient

picking and packing processes
4. Transportation and Logistics: Transportation and logistics focus on the at of materials

customers. It includes planning routes, selecting carr
ensuring timely delivery.

5. Demand Forecasting: Demand forecasting inv
materials based on historical data, market trends, Accurate demand
forecasting helps in optimizing inventor
6. Supplier Relationship Management ( S i i onships with suppliers
to ensure timely delivery, quality product
supplier evaluation, perform
7. Material Handling: Mate
of materials throughout th

, storage, protection, and control
ipment such as forklifts, conveyors, and

systems play a crucial role in integrated material
ibility into inventory levels, demand forecasts, supplier

TERIALS PLANNING: materials management in production and operations

management refers to the systematic planning, organizing, and controlling of the flow of materials
from the procurement stage to the final delivery of finished goods. It involves managing the
acquisition, movement, storage, and disposition of materials in a cost-effective and efficient
manner to support the production process.

Key components of materials management include:




1. Procurement: This involves sourcing raw materials, components, and other necessary Items
from suppliers. It includes activities such as supplier selection, negotiation of contracts, and
placing purchase orders.

2. Inventory management: This entails managing the levels of raw materials, work-in-progress
(WIP), and finished goods to ensure that production operations are not disrupted due to
shortages or excess Inventory. Techniques such as ABC analysis, economic order quantity (EOQ),
and just-in-time (JIT) inventory systems are commonly used to optimize inventory levels.

vith production planners

3. Production planning and scheduling: Materials managers work clo
to ensure that the right materials are available at the right time and in ' t guantities to meet

production schedules. This involves coordinating with various within the

4. Warehouse management: This involves the efficient(@to ing aterialsS'Within
warehouses or distribution centers. Warehous for organizing
warehouse layouts, implementing inventory trac ovement of

materials in and out of the facility.

5. Logistics and transportation: Material E@tion of materials from
suppliers to production facilities and i ili istrfbution centers or end
customers. This includes selecting carrie i jon routes, and managing
transportation costs.

6. Quality control: Materia anagers are respo ring that materials meet quality

standards and specificationsiThis involves conductin ality inspections, testing materials for

Overall, effecti sential for optimizing production processes,
i faction. By efficiently managing the flow of
petitiveness and profitability in the marketplace.

nventory control is a crucial aspect of production and

t optimizing the balance between maintaining sufficient
hile minimizing inventory holding costs. Effective inventory
pany has the right amount of inventory, in the right place, at the
e right condition.

nd Forecasting: Accurate forecasting of demand is essential for inventory control.
lyzing historical data, market trends, and other relevant factors, businesses can
redict future demand and adjust their inventory levels accordingly.

2. Inventory Classification: Inventory items are often classified based on factors like
demand variability, value, and criticality: This classification helps in applying different
inventory management techniques to different categories of items. For example, ABC
analysis categorizes items into three groups based on their relative importance, allowing
companies to prioritize Inventory management efforts.




3. Reorder Point and Safety Stock: The reorder point is the inventory level at which a new
order should be placed to replenish stock. Safety stock is an additional buffer of inventory
held to mitigate the risk of stockouts due to unexpected increases in demand or delays in
supply.

4. Inventory Management Techniques: Various techniques are employed to manage
inventory effectively, including: Just-In-Time (IIT): JIT aims to minimize inventory levels by
synchronizing production with demand, reducing lead times, and relying on frequent
small deliveries. Economic Order Quantity (EOQ): EOQ det€mmines the optimal order
quantity that minimizes total inventory costs, considering faeto

ike ordering costs,
carrying costs, and demand rates
5. Vendor Managed Inventory (VM): In VMI, supp i ghishlimventory
levels at customer locations, reducing the ne own

inventory. Kanban Systems: Kanban is a vi gulates the flow

of materials and production through a inventory is
replenished only when needed.
6. Inventory Tracking and Control : Uti pgy such as barcode

systems, RFID (Radio Frequency
in tracking inventory levels accu

gement software helps

cilitating better decision-
making.

7. Lead Time Manag ly is critical for inventory control.

By reducing lead ti relationships, process optimization, or

ing, acquiring, and managing goods, services, and resources needed for the
process. Effective purchase management ensures that the right materials are
ocured at the right time, in the right quantity, and at the right price to support smooth
ations and meet production goals.

Here are some key aspects of purchase management in production and operations
management:

1. Sourcing Strategy: This involves identifying potential suppliers, evaluating their capabilities,
and selecting the most suitable ones based on factors such as quality, cost, reliability, and
responsiveness. Sourcing strategies may involve single or multiple suppliers, depending on
factors such as risk management and cost optimization.




2. Supplier Relationship Management (SRM): Building and maintaining strong relationships
with suppliers is essential for effective purchase management. This involves communication,
negotiation, and collaboration to ensure mutual benefit and to address any issues that may
arise.

3. Contract Management: Contracts define the terms and conditions of the procurement
process, including pricing, delivery schedules, quality standards, and payment terms.
Managing contracts effectively helps mitigate risks and ensures compliance with legal and

regulatory requirements.
4. Inventory Management: Purchase management is closely linked ptory management,

as the procurement of materials directly impacts Inventory leve ining optimal

inventory levels helps avoid stockouts while minimizi ng costs

5. Cost Management: Controlling costs is a key d . This
involves negotiating favorable prices with s i quantities to take
advantage of economies of scale, and reduci i procurement
process.

6. Quality Management: Ensuring t i : sfis essential to prevent

defects and maintain product sta purchase management

involves supplier qualification, inspecti nd continuous monitoring
of supplier performance.
7. Risk Management: P i fying and mitigating various risks

ly chain disruptions, supplier failures,

echnology such as procurement software, e-
lier portals can streamline the purchase management

AGEMENT: stores management in production and operations

ers to the systematic handling, storage, and control of materials or inventory

from suppliers to production lines and ultimately to customers. Effective stores
gement helps in minimizing costs, optimizing Inventory levels, and ensuring timely
availability of materials for production.

Here are some key aspects of stores management in production and operations management:
1. Inventory Control: Stores management Involves maintaining optimal inventory levels to
meet production requirements while minimizing excess inventory. This includes determining
reorder points, safety stock levels, and implementing inventory control techniques such as
ABC analysis, Economic Order Quantity (EOQ), and Just-In-Time (JIT) inventory systems.




2. Receiving and inspection: Upon arrival, materials are received into the stores where they
are inspected for quality, quantity, and compliance with specifications. Any discrepancies are
documented, and necessary actions are taken to resolve them.

3. Storage and Warehousing: Proper storage facilities and techniques are essential to ensure
the preservation and accessibility of materials. Factors such as storage conditions (e.g.,
temperature, humidity), space utilization, and material handling equipment are considered
for efficient warehousing.

4. Material Handling: Efficient material handling practices are ial for moving materials

within the stores and between different stages of production. T des transportation,
packaging, and storage methods to minimize damage and maximize

5. Issuing and Distribution: Materials are issued fg 3 pduction

or production lines.
6. Inventory Management Systems: Utilizing inVe dnagement software
systems can streamline stores mana s such as inventory

7. Quality Control: Stores
that only materials m production. Quality inspection

procedures are integr activities to identify and address any

ementing security measures to prevent theft or

ent plays a vital role in optimizing the supply chain,
e overall efficiency and competitiveness of an organization's

CONTROL-INVENTORY DECISIONS: Inventory control

ventory decisions are crucial aspects of inventory control, and they include:

termining Reorder Points: Deciding at what point inventory levels trigger the need to
reorder iterns. This is often calculated based on factors such as lead time, demand variability,
and desired service level.

2. Order Quantity: Deciding how much to order when Inventory levels drop below the reorder
point. This involves finding the balance between ordering in large quantities to benefit from
economies of scale and ordering in smaller quantities to minimize carrying costs and
obsolescence risks.




3. ABC Analysis: Classifying inventory into categories based on their value and usage. This
helps prioritize attention and resources on items that have the most significant impact on
overall costs and operations.

4. Safety Stock: Determining the amount of extra inventory held to mitigate the risk of
stockouts due to unexpected demand fluctuations or delays in the supply chain.

5. Inventory Turnover: Analyzing how quickly inventory is sold or used up. This metric helps
assess the efficiency of inventory management and identify slow-moving or obsolete items

that may need attention.
6. Economic Order Quantity (EOQ): Calculating the optimal orde
total inventory costs, including ordering costs and carrying costs.

ity that minimizes

7. Lead Time Management: Managing the time it t3 om the
moment they are placed until they are received. THiS il y with suppliers
to ensure timely deliveries and minimizing sto

reliable and timely delivery of inventory while n i C and pricing.
9. Inventory Forecasting: Predictin ¥ on historical data,

market trends, and other relevant f prevent overstocking or

stockouts.
10. Technology Utilizati ing i ment software and technologies
such as barcode scann nishment systems to streamline

processes and improve

planning, a

-offs are fundamental concepts in production and

y involve making decisions about allocating resources in

2. Quality Costs: Quality costs include prevention costs (costs incurred to prevent defects),
appraisal costs (costs of evaluating products or services for quality), internal failure costs (costs
incurred when defects are detected before products reach customers), and external failure costs
(costs incurred when defects are detected after products reach customers). Managers need to




decide how much to invest in prevention and appraisal to minimize internal and external failure
costs

3. Inventory Costs: Inventory costs include holding costs (costs of storing inventory), ordering
costs (costs of placing and receiving orders), and stockout costs (costs incurred when demand
exceeds available inventory). Managers must balance these costs to determine the optimal level
of inventory to maintain.

4. Production Costs vs. Transportation Costs: Managers must cons e costs of producing

goods or services in-house versus outsourcing production to exter iers. Additionally,
transportation costs must be weighed against factors such as lead time, nd flexibility

when selecting suppliers or transportation modes.

5. Economies of Scale vs. Diseconomies of Scale: increasing the
scale of production leads to lower average costs p i : ialization and
efficient resource utilization. However, there is a p i 1 ases in scale result
in diminishing returns or even disecongmi age ¢ start to increase.

quickly (time) and minimi . whether to allocate additional
resources to expedite proj i lower, more cost-effective approach. 7.
Safety vs. Cost: Inin i struction, there is a trade-off between

-offs in production and operations involves analyzing
ir interdependencies, and making informed decisions to

certain reorder point. The EOQ formula helps determine the optimal order quantity that
minimizes total inventory costs, including ordering costs and holding costs.

2. Periodic Review (P) Model: In this model, inventory levels are reviewed at fixed intervals rather
than continuously. Orders are placed to replenish inventory to a predetermined level at these
Intervals. This model is useful when it's costly or impractical to monitor inventory continuously.




3. ABC Analysis: This classification technique categorizes inventory items into three groups based
on their value and contribution to overall inventory costs. A-items are high-value items that
typically require tight control and frequent monitoring, while C-items are low-value items with
less strict control. This analysis helps prioritize inventory management efforts.

4. Inventory Control Systerns: These systems include Just-In-Time (JIT) and Material Requirements
Planning (MRP). JIT aims to minimize inventory levels by synchronizing production with customer

demand, reducing the need for excess inventory. MRP is a computerjzed inventory management

system that calculates the materials needed for production based on duction schedule and

current inventory levels.

lead time variability, and uncertain
approaches to optimize inventory level

service while minimizing i
variability, and customer s
points. Each of thesgamod

and Forecasting: Before starting any production or procurement activities, it's essential to
he demand for products. This involves analyzing historical sales data, market trends, and
other factors to estimate future demand accurately. This forecast serves as the basis for inventory
planning.

2. Inventory Planning: Based on demand forecasts and other factors such as lead times, reorder
points, and safety stock levels, inventory planning determines how much inventory to keep on




hand. It involves setting optimal inventory levels to meet customer demand while minimizing
holding costs and stockouts.

3. Purchasing and Receiving: Once inventory needs are determined, purchasing activities
commence. This involves Identifying suppliers, negotiating contracts, issuing purchase orders, and
receiving goods. An efficient purchasing process ensures that the right quantity of materials is
acquired at the right price and quality.

4. Inventory Storage: Inventory needs to be stored appropriately agintain its quality and

accessibility. This involves warehousing or storage facilities where inve ms are organized,

labeled, and stored in a manner that facilitates efficient picking

2nsure

hese software systems can

der processes, generate reports,

ow of materials and timely deliveries. Effective communication,
rformance monitoring help build trust and reliability in the supply chain.

us Improvement: Finally, an effective Inventory system requires continuous
ing, analysis, and improvement. Regular review of inventory performance metrics, such
as inventory turnover ratio, fill rate, and stockout rates, helps identify areas for optimization and
process Improvement.

By implementing and effectively managing an inventory system within production and operations
management, companies can optimize inventory levels, reduce costs, improve customer service,
and enhance overall operational efficiency.




12.QUANT|TY DISCOUNT: In production and operations management, quantity

discounts refer to price reductions offered by suppliers to customers for purchasing larger
guantities of a product. These discounts are a common strategy used to encourage customers to
buy in bulk, which can benefit both the supplier and the customer in various ways.

Here's how quantity discounts work and their significance in production and operations

management:
1. Economic Order Quantity (EOQ): Quantity discounts are closely re he concept of EOQ,

which calculates the optimal order quantity that minimizes total i osts, including
ing costs,

2. Price Breaks: Suppliers often offer price break i chasi ger quantities.
s, but reduce
the price to $9 per unit for orders of 101-200 units a uce per unit for orders

advantage of these discou i costs and improve their overall
profitability.

d buyers. Negotiating favorable quantity discounts requires
ollaboration between supply chain partners to ensure that both

isruptions or price fluctuations. By maintaining higher inventory levels,
reduce their reliance on uncertain supply chains and secure favorable pricing for
ial materials or products.

7. Demand Forecasting: Effective demand forecasting is crucial for determining the appropriate
quantity to order and take advantage of quantity discounts. Accurate demand forecasts enable
companies to optimize their order quantities, minimize stockouts, and avoid excess inventory
accumulation




In summary, quantity discounts play a significant role in production and operations management
by influencing inventory management decisions, supply chain coordination, and overall cost
effectiveness. By strategically leveraging quantity discounts, companies can improve their
competitiveness, enhance supply chain efficiency, and maximize profitability.

13.IMPLEMENTATION OF PURCHASE INVENTORY MODEL: purchasing

decisions for maintaining adequate inventory levels while minimizing costs.

One common model used for this purpose is the Economic Order Q
how you can implement it:

1. Determine Demand: Estimate the demand for the prog
daily, weekly, monthly, etc.

2. Determine Ordering Cost (Co): This includes ¢
administrative costs, shipping, and handling.

vs. Continuous Review: Decide whether you'll be using a periodic review
ing and ordering inventory at fixed intervals) or a continuous review system

9. Inventory Monitoring and Reordering: Keep track of Inventory levels regularly. When the
inventory level reaches the reorder point, place an order for EOQ units (or more, depending on
the safety stock policy).

10. Evaluate and Adjust: Regularly evaluate the performance of the inventory system. Adjust
parameters if necessary based on changes in demand, costs, or other factors.




14.PURCHASING MANAGEMENT: Purchasing management plays a critical role in

production and operations management, as it Involves acquiring the necessary materials,
components, and services required for the production process. Effective purchasing management
ensures that the right materials are procured at the right time, in the right quantities, and at the
right price to meet production requirements while minimizing costs and maintaining quality
standards.

Here are some key aspects of purchasing management in ction and operations

management:

1. Supplier Selection: Identifying and selecting reliable suppli
reputation, quality of products or services, delivery reli
considered during supplier selection.

(J1T) and lean inventory pr
ensuring timely availability

materials and ¢ i s. Establishing quality assurance processes and
i maintain product quality.

Utilization: Leveraging technology such as enterprise resource planning (ERP)
e-procurement platforms, and supplier relationship management (SRM) software
streamlines purchasing processes, improves visibility into supply chain activities, and enhances
decision-making.

8. Sustainability: Increasingly, organizations are focusing on sustainable procurement practices to
minimize environmental impact, ensure ethical sourcing, and meet regulatory requirements.




Purchasing managers may evaluate suppliers based on their environmental and social
responsibility practices.

Overall, effective purchasing management in production and operations management is essential
for optimizing the supply chain, reducing costs, ensuring product quality, and enhancing overall
operational efficiency.

15.STORES MANAGEMENT — INCOMING MATERIALS CONTROL:

Stores management, particularly incoming materials control, is a Gril aspect of inventory

fragility, and frequency of use can optimize space and facilitate efficient retrieval when needed.

7. Just-In-Time (JIT) Inventory: Adopting a just-in-time inventory approach minimizes the need for
excessive storage space and reduces carrying costs by ensuring that materials are received and
used only as needed for production.




8. Continuous Improvement: Regularly reviewing and analyzing incoming materials control
processes helps in identifying areas for improvement. This may involve seeking feedback from
stakeholders, conducting performance evaluations, and implementing corrective actions to
enhance efficiency and effectiveness.

By effectively managing and controlling incoming materials, organizations can optimize inventory
levels, reduce costs, improve production efficiency, and maintain high-quality standards in their
products or services.

16.STORE ACCOUNTING: In production and operation mana

a crucial role in tracking and managing financial resources rg d r ess. Here

accounting plays

producing goods or services. This includes direct feric d labor) and
Indirect costs (such as overhead expenses like rent a . : nts work to ensure

2. Inventory Management: Accounting hel els, valuing inventory, and
managing Inventory costs. le managers to make informed
decisions about ordering r gress inventory, and controlling

finished goods inventory le

duction processes. Key performance indicators (KPIs) such as
tion cycle time, and labor productivity are monitored to identify

6. Activity-Based Costing (ABC): ABC is a cost accounting method that assigns costs to specific
activities or processes based on their consumption of resources. In production and operation
management, ABC can help identify the true cost drivers of production activities and allocate
overhead costs more accurately, leading to better cost control and resource utilization.




7. Compliance and Reporting: Accounting ensures compliance with financial reporting regulations
and standards, such as Generally Accepted Accounting Principles (GAAP) or International Financial
Reporting Standards (IFRS). Accurate and timely financial reporting is essential for stakeholders,
including investors, creditors, and regulatory authorities, to assess the financial performance and
health of the organization.

Overall, accounting in production and operation management serves to provide the necessary

financial information and analysis to support decision-making, optimize resource allocation, and

enhance the overall efficiency and profitability of production process

17.0BSOLETE SURPLUS AND SCRAP MA rplus and

Efficient management of obsolete surplus and scr al fo solrces, reducing
costs, and maintaining competitiveness.

Here's how it typically fits into producti

1. Identification: The first step is identi materials, equipment, or
technology within the pro

ir disposal. This evaluation may involve assessing
purposing.

on the evaluation, a disposal plan is formulated. This could involve

ies or industries where they still hold value, recycling

y selling surplus items, recycling materials, or avoiding excess inventory buildup,
jes can minimize storage costs and potential write-offs.

6. Environmental Considerations: Responsible disposal of scrap and obsolete materials is essential
for minimizing environmental impact. This may involve recycling materials, ensuring proper
hazardous waste disposal, and complying with relevant environmental regulations.




7. Technology Upgradation: In some cases, the management of obsolete surplus may involve
upgrading technology or equipment to improve efficiency and productivity. This requires careful
planning and Investment analysis to ensure that the benefits outweigh the costs.

8. Continuous Improvement: Obsolete surplus and scrap management should be an ongoing
process, integrated into the broader framework of continuous improvement in production and
operations. Regular reviews and adjustments to processes ensure that the company remains agile
and responsive to changing market conditions.

In summary, effective management of obsolete surplus and scrap
resources, reducing costs, and maintaining competitiveness in pro
management. By Implementing systematic processes 4
planning, and inventory management, companies can

18. ABC ANALYSIS: ABc analy

system, is a method used in productlon i nt to categorize items or
activities into groups based o i . chnique helps in identifying which
items or activities are sig i n overall performance, so that
resources can be allocated

ever, they usually contribute a significant portion of the overall value

management, these might include high-value products,

e are the least important iterns, usually constituting a large percentage of the total
ly contributing relatively little value or impact. In production and operations
ent, these might include low-value products, non-critical components, or processes
with minimal impact on overall performance.

The purpose of ABC analysis is to prioritize resource allocation and management attention based
on the relative importance of items or activities. This can involve different strategies for each

category:




A-items may receive the highest level of attention, with efforts focused on ensuring their
availability, quality, and efficiency.

B-items may receive moderate attention, with efforts aimed at maintaining their performance
while also seeking opportunities for improvement.

C-items may receive minimal attention, with a focus on optimizing processes to reduce costs or
streamline operations.

given context, such as Inventory management, sales,
extension of the ABC analysis, which c rizes ite
while the XYZ analysis further categoriz

Here's a breakdown of the XYZ

1. ABC Analysis: In ABC a
A-items: These are ute significantly to the total value or

re items with stable and predictable demand patterns. Their demand is
nstant over time, making them easier to manage and forecast.

-items: These are items with moderate demand variability. Their demand may fluctuate
to some extent due to factors such as seasonality, promotions, or market trends.




e Z-items: These are items with highly unpredictable and volatile demand patterns. Their
demand can vary significantly over time, making them challenging to manage and forecast
accurately.

XYZ analysis helps organizations prioritize their efforts and resources by focusing on the most
critical items (e.g., A-items) and adjusting their management strategies based on the demand

variability of each item category. For example, A-items with st demand (AX items) may

require different inventory management strategies compared to
demand (AZ Items).

with highly variable

ensure efficient use of resources and meet
costs and risks.

1. Vvital Items: T e items that are crucial for the production process or operation.

Without the uction procgss may come to a halt or be severely disrupted.

as severe as with vital items. Examples could include common
ts that can be sourced relatively easily but are still necessary for

s: Desirable items are those that are nice to have but not critical for the
ion process. Their absence or shortage may not significantly impact production
. These items may include non-essential supplies, tools, or spare parts that can be
ained easily or have readily available substitutes.

The purpose of VED analysis is to help management allocate resources effectively by
identifying where to focus attention and resources to ensure the smooth operation of the
production process This classification helps in setting priorities for inventory control,
procurement, and risk management strategies. Vital items typically require close monitoring,
higher safety stock levels, and proactive management to mitigate risks associated with their




scarcity. Essential items also need careful management but to a lesser extent, while desirable
items may receive less attention and resources.

VED analysis is often used in conjunction with other inventory management techniques such
as ABC analysis (which classifies items based on their value and importance) to develop
comprehensive inventory management strategies that address various aspects of inventory
control.

21.FSN ANALYSIS: Fsn analysis, also known as Fast, Slow)

a technique used in production and operations management to ca

on-moving analysis, is

based on their movement rates. This analysis help
inventory by identifying items that require specia
patterns. Here's how FSN analysis works:

demand. They
are typically high-volume products that are in co ples/include frequently

items have a high turnover rate, it's
stockouts.

latively low rate of turnover or
d patterns, or they may be specialty

vent stockouts. Businesses may employ techniques like just-in-time (JIT) Inventory
agement or automatic reorder systems to ensure these items are always available.

Slow-moving items require a more conservative approach to inventory management. Rather
than stocking large quantities, businesses may opt for smaller, more targeted stock levels or
even adopt a made-to-order approach for certain items to minimize excess inventory, Non-
moving items require proactive management to prevent them from becoming a burden on
the business. This might involve implementing clearance sales, negotiating with suppliers for




returns or exchanges, or disposing of items responsibly to free up warehouse space and
capital.

By conducting FSN analysis regularly, businesses can optimize their inventory management
processes, reduce carrying costs, minimize stockouts, and improve overall operational
efficiency.

22. SDE ANALYSIS: SDE, which stands for Standard Devig

measure used in production and operations management to

jon of Error, is a statistical

ze the variability or
dispersion of errors in a process or system. In the context of p and operations
management, SDE analysis is important for unders g and i

quality, and reliability of manufacturing and service

continuous Improveme
within a proces rator errors, or material defects. By

Identifying a i variation, managers can optimize processes to

able production goals, allocating resources effectively, and
o meet customer demand.

nagers can develop risk mitigation strategies and contingency plans to ensure smooth
operations and minimize disruptions.

5. Performance Evaluation: SDE analysis provides a quantitative measure of performance
variability, which can be used to evaluate the effectiveness of process improvements or
operational changes. By comparing SDE values before and after interventions, managers can
assess the impact of their actions on reducing errors and enhancing overall performance. This




enables data-driven decision-making and facilitates continuous learning and improvement
within the organization.

Overall, SDE analysis plays a vital role in production and operations management by helping
organizations understand and manage variability in their processes, Improve quality and

efficiency, mitigate risks, and achieve their strategic objectives.

UNIT 5:




1. PROJECT AND MAINTENANCE MANAGEMENT: Project and maintenance

management are vital components of production and operations management, ensuring
efficiency, reliability, and continuous improvement in manufacturing processes. Here's an
overview of each:

Project Management in Production and Operations Management:

1.Project Planning: This involves defining project scope, objegtives, timelines, resource

processes.
2.Resource Allocation: Project managers allocate reso , materials, and
equipment efficiently to ensure smooth project dgets and costs

3.Scheduling: Project managers develo i iningithefsequence of activities,
dependencies, and milestones to be ac

5.Quality Mana
management in

and process efficiency is a key aspect of project
is may involve implementing quality control

Maintenance managers develop and implement preventive
programs to reduce the likelihood of equipment failures and minimize downtime.
cheduling regular inspections, lubrication, and replacement of worn parts.

ictive Maintenance: Utilizing technologies such as sensors and data analytics, maintenance
managers can predict when equipment is likely to fail and schedule maintenance proactively. This
approach minimizes unplanned downtime and reduces maintenance costs.

3.Corrective Maintenance: When equipment failures occur, maintenance managers coordinate
repairs to minimize disruption to production schedules. This may involve troubleshooting issues,
sourcing replacement parts, and coordinating with external service providers.




4.Inventory Management: Maintenance managers are responsible for managing spare parts
inventory to ensure that critical components are available when needed. This involves
forecasting demand, optimizing stocking levels, and implementing inventory control measures.
5.Compliance and Safety: Maintenance managers ensure that equipment meets regulatory
requirements and safety standards. This may involve conducting inspections, implementing
safety protocols, and providing training to maintenance personnel.

6.Asset Management: Maintenance managers track the performance of equipment and

machinery to optimize asset lifespan and performance. This ma olve collecting data on

managers can optimize efficiency, minimize downti ef reliability of
manufacturing processes.

Title: "Lean Implementation for Waste Reducti
Objective:

Scope:
The project will focus on a specific i i he organization, such as assembly line

.., overproduction, excess inventory, defects).
map to visualize the flow of materials and information

Continuous Improvement: Encourage ongoing evaluation and refinement of processes through regular
performance reviews, feedback mechanisms, and continuous improvement initiatives.

Deliverables:

Comprehensive analysis report detailing current state assessment, value stream mapping results, and
identified opportunities for improvement.

Training materials and documentation for Lean education sessions and workshops.




Documentation of implemented Lean tools and techniques, including standard operating procedures
(SOPs) and visual management systems.

Performance dashboards and reports tracking KPls and highlighting improvements achieved through Lean
implementation.

Lessons learned document summarizing key insights, challenges, and recommendations for future
projects.

By executing this project, the organization can enhance its operational efficiency, reduce costs, improve
product quality, and ultimately gain a competitive advantage in the marketplace.

3. TYPES OF PROJECTS: In production and operations man

types of projects aimed at improving efficiency, quality, and overall per
common types of projects in this field:

nt, there are various
Here are some

1. Process Improvement ProjectS' These projects focu

implementing lean manufacturing principles,
contlnuous improvement technlques

quality control measures, conducting
management systems such as ISO standa
3. Supply Chain Optimizatio
streamlining the flow of
This could |nclude impro

s from suppliers to customers.

optimizing transportation logistics,

ged inventory systems:

4. Capacity Planni jects: acity planning projects focus on optimizing production
capacity to me his may involve expanding or

i ting new technology, or outsourcing certain

may include redesigning production lines, implementing cellular
incorporating automation technologies.

or services into the market. This could include product design and

ment, setting up new production lines, and implementing marketing and

ion strategies.

8. Maintenance and Reliability Projects: Maintenance and reliability projects focus on
ensuring the reliability and uptime of production equipment. This may involve
implementing preventive maintenance programs, conducting equipment upgrades, or
implementing condition-based maintenance techniques.

9. Sustainability Projects: Sustainability projects aim to reduce the environmental impact of
production and operations while maintaining economic viability. This could involve




implementing energy-saving measures, reducing waste and emissions, or sourcing
materials from sustainable suppliers.

10. Risk Management Projects: Risk management projects involve identifying and mitigating
risks that could impact production and operations. This may include developing
contingency plans, implementing risk assessment tools, or improving supply chain
resilience.

These are just a few examples of the types of projects in production and operations management.
Depending on the industry and specific organizational needs, there ma many other types of
projects aimed at improving efficiency, quality, and competitiveness.

4. FEASIBILITY REPORT: A feasibility report in pr
management assesses the viability of a proposed project or ji
such as technical, financial, operational, and environmental’ i of what such a
report might include:

1. Executive Summary:
« Brief overview of the project.
o Summary of key findiﬁgsjanMe
2. Introduction:
« Background information on the pr
o Objectives of the W\y study.
o Scope and limitati@ns of the study.
3. Market Analysis: o W\ ©
e Assessm mar emand for the product or service.
. AnalysﬁmpetMnds.
 Identific of tanget c r ents.
4, Technlmlbﬂ" -
of t chnical requirements and capabilities needed for the project.
iIabiIity and suitability.
Ide of pot echnical challenges and solutions.
5. |ona‘13|b‘m‘
lysiS©f.how thé’proposed project will integrate with existing operations.
tion"@fstaffing requirements and skills needed.
sse ent of potential operational risks and mitigation strategies.
\‘M\Feawlty
ation of project costs, including capital investment and operating expenses.
R ue projections and financial forecasts.
\Calculation of key financial metrics such as ROI, NPV, and payback period.
« ¥Sensitivity analysis to assess the impact of different assumptions.
7. Legal and Regulatory Feasibility:
o Assessment of legal and regulatory requirements applicable to the project.
« ldentification of permits, licenses, and compliance obligations.
« Evaluation of any potential legal or regulatory risks.
8. Environmental Feasibility:
« Analysis of the project's environmental impact.




 ldentification of environmental regulations and requirements.
o Assessment of potential environmental risks and mitigation measures.
9. Risk Analysis:
« Identification and assessment of potential risks and uncertainties.
o Quantification of risk exposure and probability.
o Development of risk mitigation strategies.
10. Conclusion and Recommendations:
o Summary of findings from the feasibility study.
o Recommendations regarding the viability of the project.
o Next steps and action plan.
11. Appendices:
e Supporting documentation such as detailed fi jecti arch
data, technical specifications, etc.
Each section of the feasibility report should be compr &Yroviding
the necessary information for stakeholders to make inf ether to proceed
with the project. Additionally, the report should be prese ad cOncise manner,
using appropriate language and visual aids

5 DETAILED PROJECTS REPORT! ive Stynary: This project report

ion efficiency through the

overview of the current prodd€tion processes, |dent| inefficiencies, and suggests practical

solutions to optimize operatioRs, By adopting lean prinCiples, the organization can minimize
waste, improve pro ity, a hance overall performance.

1. Introduction: i i

. Overwe he niz tlon processes

ction ef I in today's competitive market
jec olect -

2. therat‘Mewe‘
E wcturlng principles and their significance
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By foII the ns o ned in this detailed project report, the organization can
streamlln duc roce Spreduce costs, and gain a competitive edge in the market.

A(!EM ENT TECHNIQUES: Project management
cructal role in production and operations management by ensuring
xecution, and control of projects within these domains. Here are
some ke ject management techniques commonly applied in production and
operations mManagement:

1. Work Breakdown Structure (WBS):
o WABS involves breaking down the project scope into smaller, manageable
tasks or work packages.




e In production and operations management, this helps in organizing and
planning tasks related to manufacturing processes, supply chain
management, inventory control, etc.

2. Gantt Charts:

o Gantt charts visually represent project schedules by mapping out tasks
against time.

o They help in scheduling production activities, tracking progress, identifying
dependencies, and allocating resources effectively.

3. Critical Path Method (CPM):

o CPM identifies the longest sequence of depen
the minimum time required to complete

o Itis useful in production and operations
optimizing workflows espeC|aIIy in

o PERT is a probabilistic project manage estimates
project duration by consid k completion
times.
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production procgsses.
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ement:

IdMifying and mitigating risks is essential in production and operations
anagement to ensure smooth project execution.

o Techniques such as risk assessment, risk mitigation planning, and risk
monitoring help in managing uncertainties related to supply chain
disruptions, production delays, etc.

8. Lean Manufacturing and Just-in-Time (JIT):




o Lean principles focus on eliminating waste and optimizing processes for
efficiency.

o JIT techniques aim to minimize inventory and production lead times,
ensuring timely delivery of products to customers.

By applying these project management techniques effectively, production and
operations managers can streamline workflows, optimize resources, improve quality,
and ultimately enhance the overall efficiency and competitivenes eir operations.

fields of civil engineering and construction, they have foun®
industries, including manufacturing and operations m
utilized in production and operations management:

1. Project Planning: Both PERT and CPM help in i operations

activities are then sequenced logically i iri endencies.
2. Activity Duration Estimation: PERT is i in‘éstimating the duration of

i, pessimistic, and most likely.
This probabilistic approa listic estimate of activity
durations, especially in p e high.

3. ldentifying CritigdllPath:N@PM focuses on identifying the critical path in a project,

which is the lo path of [ iVities that determines the shortest possible

each activity by consideri

reventing delays in the project.
th techniques provide tools for monitoring project progress
agamst Iannwedule. Any deviations from the schedule can be identified early,

and cohrec ctiongican be taken to bring the project back on track.

isk Management: PERT and CPM allow production and operations managers to assess
riskSassociated with project completion time. By considering optimistic and
timates, as well as identifying critical activities, managers can develop
ingency plans to mitigate risks and uncertainties.

7. Res e Leveling: In production and operations management, resource constraints are
common. PERT and CPM can help in resource leveling, which involves adjusting the
schedule to ensure that resource utilization is optimized without compromising project
deadlines.

8. Optimizing Workflow: By analyzing the sequence of activities and their

interdependencies, PERT and CPM enable managers to optimize workflow and identify




opportunities for process improvement. This can lead to increased efficiency and
productivity in production and operations processes.

Overall, PERT and CPM are valuable tools in production and operations management, helping
managers plan, schedule, and control projects efficiently while minimizing risks and optimizing
resource utilization.

8.MAINTENANCE MANAGEMENT: Maintenance management in production

and operations management is a crucial aspect of ensuring the smooth functioning of
manufacturing processes and facilities. It involves the systematic plan anizing,

scheduling, and controlling of maintenance activities to optimize equip ility, minimize
downtime, and reduce overall costs. Here are some key points to consider:
1. Preventive Maintenance: Implementing a preventi intena is essential
to keep equipment and machinery in optimal corditiongiEhis if rly scheduled

inspections, servicing, and replacement of par ufacturer
recommendations and historical data.
2. Predictive Maintenance: Utilizing predictive m a8, such as condition
ici before they
occur. By monitoring parameters like
maintenance can be scheduled based on i on rather than arbitrary
time intervals.
3. Corrective Maintenancel ddressing breakd ures promptly through
corrective maintenance is\@kucial to minimize do e and production losses. Efficient
handling of correctile ma ance requires rapid reSponse times, well-defined
procedures, an
4. Asset Managemegqt:
inventory of equi

mpact on production. This information helps prioritize
urces effectively.

mplementing an efficient spare parts management
emand, establishing reorder points, and maintaining

anagement: Streamlining work order processes helps ensure that

are assigned, scheduled, and completed efficiently. Utilizing

tenance management systems (CMMS) can automate work order

ack progress, and provide insights for continuous improvement.

ining and Development: Investing in training and development programs for

ance staff is essential to keep them updated on new technologies, best practices,

and safety procedures. Well-trained personnel are more equipped to handle maintenance
tasks effectively and safely.

8. Safety and Compliance: Maintaining a safe working environment is paramount in
maintenance management. Compliance with relevant regulations and standards ensures
the safety of personnel and equipment while minimizing the risk of accidents and
liabilities.




9. Performance Monitoring and Continuous Improvement: Regularly monitoring key
performance indicators (KPIs) such as equipment uptime, maintenance costs, and mean
time between failures (MTBF) helps assess the effectiveness of maintenance activities.
Continuous improvement initiatives should be implemented based on data-driven insights
to optimize maintenance processes further.

10. Collaboration and Communication: Effective communication and collaboration
between maintenance, production, and other departments are essential for successful
maintenance management. Clear communication channels help coordinate maintenance
activities, address issues promptly, and foster a culture of team\‘@nd accountability.

By implementing robust maintenance management practices, organization
equipment reliability, improve productivity, and achieve their i

9.EQUIPMENT LIFE CYCLE: The equipmen
Operations Management refers to the stages an
to disposal. Managing this lifecycle effectively is
minimizing downtime, and maX|m|Z|ng return on i
equipment lifecycle include:

et g acquisition
for @

1. Acquisition: This stage involves |den fo‘w equipment,
researching available o

071 selecting ble equipment, negotiating
iNg or leasing the e ent.

contracts, and purchasi
jpment is acquired, it needs to

be installed an
according to §pecifications, itial testing to ensure it operates
correctly, and t 'ng‘s o use and maintain it.

3. Utiliz o Is stage, the equipment is put into regular

hat'arise to minimize downtime.

Repaif: Regular maintenance is essential to keep the

unn moothly and prevent breakdowns. This stage involves

nance activities such as inspections, cleaning, lubrication, and

worn=8ut parts. Additionally, repairs are carried out as needed to fix any

s or breakdowns that occur during operation.

ization and Upgrades: As technology advances or production needs

change, there may be opportunities to optimize equipment performance or

upgrade to newer models. Production and operations managers continuously
evaluate the equipment's efficiency and effectiveness, considering factors such as
productivity, quality, safety, and cost-effectiveness.

6. Decommissioning and Disposal: Eventually, the equipment reaches the end of
its useful life and needs to be decommissioned and disposed of properly. This




involves shutting down the equipment, removing it from the production line, and
disposing of it in accordance with environmental regulations. In some cases,
equipment may be sold, scrapped, recycled, or repurposed.

Throughout each stage of the equipment lifecycle, production and operations managers
must carefully plan, coordinate, and monitor activities to ensure the equipment meets
production requirements, operates safely, and remains cost-effective. Effective lifecycle
management strategies can help optimize resource utilization, ize downtime,
reduce maintenance costs, and prolong the useful life of equipme

10.REQUIRMENTS FOR EFFECTIVE MAIN NA
MANAGEMENT: Effective maintenance manages

approach that encompasses various elements to ensuré
longevity of assets. Here are some key requirem

1. Clear Maintenance Strategy: Establish a cle i aintenance
strategy aligned with organizatio
priorities, and approaches to maint

utline objectives,
ventive, predictive,

corrective, or a combinati
2. Asset Management Plih/elop an as ent plan that includes
inventorying all assets, @8sessing their critica efining maintenance schedules,
and outlining qu r maintenance activities.
3. Skilled Work'é nel with expertise in maintenance
practices, equi nt o ant technologies. Provide ongoing
trainin eve to keep the workforce updated with the
lates us en d best practices.
4. I\kinf‘me.&cedu\,andards: Document maintenance procedures
re cORsistency and efficiency in maintenance activities.

Reha‘ Wen’ce Tools and Technologles Equip maintenance teams with
I ols‘npment and technologies to support their tasks effectively. This
computerized maintenance management systems (CMMS),
ictive¥aintenance tools, condition monitoring equipment, and loT sensors.
6. Da!‘lanagement and Analysis: Implement systems for collecting, storing, and
analyzing maintenance data to identify trends, predict failures, and optimize
maintenance strategies. Utilize data analytics techniques such as predictive
modeling and machine learning to improve decision-making and asset
performance.
7. Safety and Compliance: Prioritize safety in all maintenance activities by adhering
to safety regulations, conducting risk assessments, and providing adequate safety




training for maintenance personnel. Ensure compliance with relevant industry
standards and regulations to avoid penalties and liabilities.

8. Supplier and Contractor Management: Maintain good relationships with
suppliers and contractors to ensure timely availability of spare parts, equipment,
and specialized services. Establish clear agreements and performance metrics to
monitor and manage their performance effectively.

9. Continuous Improvement Culture: Foster a culture of continuous improvement
within the maintenance organization by encouraging feed
lessons learned from past maintenance activities, and seeki unities to
optimize processes and reduce costs.

10. Asset Performance Monitoring: Monitor asse
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By fulfilling these requirements, organizations can ar ntenance
management framework that maximize relia inize ntime, and
enhances overall operational efficiency.
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