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Unit 1:

Production Management: Meaning, Nature and Scope of Production
Management; Evolution of production function; Production Process,
Organization of production function; Relationship between production and
other functions, Production system and productivity, measures to improve
productivity, types of production system.

Unit 2:

Production Planning: Objectives, Need and Types of Production
planning; Production planning techniques. Factors influencing Production
Planning, Elements (functions) of PPC-Planning, Routing, Loading,
scheduling, Dispatching, progressing, and inspection.Production Control:
Objectives, elements and fields of production control; Control techniques,
Production Control in different Production Systems; Break-even analysis
andGantt

Unit 3:

Plant Location: Nature, objectives and significance, Theories of
location; factors influencing plant location. Plant Layout: Objectives of
plant layout and different types of plant layouts; factors affecting plant
layout, Methods of plant layout, Plant layout procedures and workstation
design. Material Handling: Significance, objectives of material handling,
principles of economic material handling, Types of material handling
equipment.

Unit 4:

Quality Control: Scope, objectives and organization; Quality Control
Techniques. Plant Maintenance: Scope, objectives, types; Maintenance
programme Techniques & Organization.

Inventory Control: Objectives of Inventory control, Inventory
classification- ABC Analysis, VED Analysis, FMS Analysis. Standardization
and Codification.Value Engineering: Concept and objectives of value
engineering.



Important Questions and Assignment work
Production Management
Class :- M.com 2" sem.

Short Questions:

What is the meaning of production management?

Explain the nature and scope of production management.

How has the production function evolved over time?

What is the production process?

Describe the organization of the production function.

What is the relationship between production and other functions in an organization?
Define productivity and its significance in production management.
What are the main objectives of production planning?

Why is production planning necessary for an organization?

10. What are the different types of production planning?

11. Explain the key elements (functions) of production planning and control (PPC).
12. What is the role of routing in production planning?

13. Define scheduling in production planning.

14. What is the significance of dispatching in production control?

15. What are the objectives of plant location?

16. Why is plant location significant for businesses?

17. Mention some theories of plant location.

18. What are the factors influencing plant location?

19. Define plant layout and explain its importance.

20. List the different types of plant layouts.

21. What factors affect plant layout?

22. What is the scope and objective of quality control?

23. Mention some quality control techniques used in production.

24. What is the importance of plant maintenance in production management?
25. Explain the different types of plant maintenance.

26. What is the objective of an inventory control system?

27. Describe the ABC analysis of inventory classification.

28. What is the VED analysis, and how is it used in inventory control?

29. What is the FMS analysis in inventory control?
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Unit 1: Production Management
Long Questions:

1. Discuss the nature and scope of production management and explain its importance in modern
organizations.

2. Explain the evolution of the production function and its impact on production management practices.

3. Describe the various types of production systems and their suitability for different types of businesses.

4. Discuss the measures to improve productivity in production management and the role of production
systems in enhancing efficiency.

5. Explain the organization of production functions and their relationship with other organizational
functions.



Unit 2: Production Planning and Control

Long Questions:

1.
2.
3.

o

Explain the objectives and need for production planning in manufacturing organizations.

Discuss the various production planning techniques and their application in the industry.

Describe the elements of PPC (Planning, Routing, Loading, Scheduling, Dispatching, Progressing,
and Inspection) and their importance.

Discuss the role of production control in different production systems and the techniques used for
controlling production.

Explain break-even analysis and its significance in production planning.

Discuss the importance of Gantt charts in production scheduling and control.

Unit 3: Plant Location, Layout, and Material Handling

Long Questions:
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Discuss the objectives and significance of plant location in production management.

Explain the different theories of plant location and their practical applications in industries.
Describe the factors influencing plant location and how they affect the decision-making process.
Discuss the different types of plant layouts and their suitability for different industries.

Explain the methods and procedures used for designing a plant layout, with an emphasis on
workstation design.

Describe the significance of material handling and the principles of economic material handling.
Explain the various types of material handling equipment and their uses in manufacturing
industries.

Unit 4: Quality Control, Maintenance, and Inventory Control

Long Questions:

1.
2.
3.

oo

Explain the scope, objectives, and organization of quality control in production management.
Discuss the various quality control techniques used in the manufacturing process.

Explain the objectives, types, and techniques of plant maintenance, and their importance for
efficient production.

Discuss the concept of inventory control and explain its objectives in the context of production
management.

Describe the different methods of inventory classification such as ABC, VED, and FMS analysis.
Explain the concept of standardization and codification in inventory control, and how they help in
streamlining production processes.

Discuss the concept of value engineering, its objectives, and its importance in reducing production
costs and improving product quality.

Short answer :-

1.

Production Management refers to the planning, coordination, and control of the production
process to ensure goods are produced efficiently, at the right cost, and of the desired quality.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

Nature and Scope of Production Management: It includes planning, organizing, directing, and
controlling production activities to ensure that the resources are used effectively, meeting customer
demands and maintaining quality.

Evolution of the Production Function: It has evolved from manual labor-intensive systems to
highly automated, technological, and efficient systems, with a focus on cost efficiency, quality,
and flexibility.

Production Process: The series of steps or activities through which raw materials are converted
into finished products, including design, sourcing, manufacturing, and assembly.

Organization of Production Function: It typically includes departments like production
planning, inventory control, quality management, maintenance, and labor management, all
working together to ensure efficient operations.

Relationship Between Production and Other Functions: Production works closely with
marketing, finance, human resources, and R&D, coordinating to ensure product availability, cost
management, and meeting market demands.

Productivity: It is the measure of output per unit of input. High productivity signifies efficient use
of resources, enhancing profitability and competitiveness.

Objectives of Production Planning: To ensure the optimal use of resources, timely production,
meeting demand, maintaining quality, and controlling costs.

Necessity of Production Planning: It helps in minimizing waste, optimizing resource utilization,
meeting demand deadlines, and ensuring the smooth running of the production process.

Types of Production Planning: Includes job order production, batch production, and continuous
production planning.

Key Elements of Production Planning and Control (PPC): Routing, scheduling, dispatching,
and inspection are essential for efficient production management.

Role of Routing in Production Planning: It determines the path or sequence of operations to be
followed in the production process.

Scheduling in Production Planning: It involves determining the timing for each operation in the
production process to ensure timely completion.

Significance of Dispatching in Production Control: Dispatching ensures that work orders are
released to the shop floor and materials are available for the next operations.

Objectives of Plant Location: To minimize transportation costs, access markets, ensure
availability of skilled labor, and meet regulatory and environmental requirements.

Significance of Plant Location: Proper location reduces costs, improves efficiency, and enables
better access to resources and markets.

Theories of Plant Location: Includes Weber's theory of least cost, the industrial clustering theory,
and the economic factors theory.

Factors Influencing Plant Location: Include availability of raw materials, labor, transportation,
utilities, and proximity to markets.

Plant Layout: It refers to the arrangement of machines, workstations, and equipment in a
production facility. Proper layout ensures efficient workflow, safety, and optimal use of space.
Types of Plant Layouts: Process layout, product layout, fixed-position layout, and cellular layout.
Factors Affecting Plant Layout: Include product type, production volume, space availability,
safety, and material handling efficiency.

Scope and Objective of Quality Control: To ensure that products meet specified quality
standards by preventing defects and ensuring consistency.

Quality Control Techniques: Include Statistical Process Control (SPC), Total Quality
Management (TQM), Six Sigma, and inspections.

Importance of Plant Maintenance: It ensures that machinery and equipment function optimally,
reducing downtime and production delays.

Types of Plant Maintenance: Includes preventive maintenance, corrective maintenance, and
predictive maintenance.

Objective of an Inventory Control System: To maintain optimal inventory levels, reduce
stockouts, minimize carrying costs, and improve production efficiency.



27. ABC Analysis of Inventory Classification: It categorizes inventory into three categories: A
(high-value, low-volume items), B (moderate value), and C (low-value, high-volume items).

28. VED Analysis in Inventory Control: It classifies inventory based on criticality: Vital, Essential,
and Desirable, helping prioritize stock management.

29. FMS Analysis in Inventory Control: Flexible Manufacturing System (FMS) analysis focuses on
managing inventories in a system that can be easily adapted to changes in demand and production.

Unit:-1

ANS 1. Nature and Scope of Production Management and Its Importance in Modern Organizations

Nature of Production Management: Production management is the process of overseeing the production of
goods and services, ensuring that production activities are carried out efficiently, effectively, and at the right cost.
It involves the planning, coordination, and control of all activities related to the production process, including
sourcing raw materials, managing labor, utilizing machinery, and overseeing the work environment. The main goal
is to convert inputs (materials, labor, and capital) into outputs (products or services) while maintaining high
standards of quality and minimizing costs.

Key features of production management include:

e Resource Optimization: Efficient use of resources, including human, material, and financial resources.

e Continuous Improvement: Ensuring the production process is constantly optimized for greater efficiency.

e Customer-Centric: Aligning production to meet customer demand, product quality standards, and delivery
timelines.

Scope of Production Management: The scope of production management is extensive and includes several critical
aspects:

e Product Design: The first step in production, focusing on creating a product that meets customer needs
and can be produced efficiently.

e Process Design: Determining the most efficient and effective way to manufacture products.

e Production Planning and Control: Ensuring resources are available, schedules are adhered to, and
inventory is managed.

e Quality Control: Maintaining standards to ensure the end product meets customer expectations.

e Maintenance Management: Ensuring machinery and equipment are regularly maintained and kept in
optimal condition.

e Supply Chain Management: Ensuring the timely procurement of raw materials and management of
logistics for production.

Importance in Modern Organizations:

e Cost Efficiency: With global competition and the need for businesses to maintain profit margins,
production management helps in minimizing production costs while improving quality and ensuring timely
delivery.

e Customer Satisfaction: Effective production management ensures that businesses can meet customer
demands in terms of quality and delivery.

e Productivity Improvement: Streamlining production processes helps in maximizing output and minimizing
waste, thereby improving overall productivity.

e Flexibility: With the introduction of modern production techniques like lean manufacturing, businesses
can quickly adapt to market changes.



e Sustainability: Production management is critical in helping businesses develop sustainable practices by
reducing waste, energy consumption, and harmful emissions.

ANS 2. Evolution of the Production Function and Its Impact on Production Management Practices

The production function has undergone significant changes over time, reflecting advances in technology,
management practices, and organizational strategies.

Early Stages (Pre-Industrial Revolution): Initially, production was highly manual and craft-based. Skilled laborers
would produce goods in small quantities, often customized to meet individual customer needs. This was time-
consuming, costly, and inefficient.

Industrial Revolution: The Industrial Revolution in the late 18th and early 19th centuries brought about significant
changes. The introduction of machinery, steam power, and mass production methods led to the creation of
factories and the shift from manual labor to mechanized production. This led to economies of scale and a
reduction in production costs. The key developments during this period included:

e Division of Labor: Tasks were divided into specialized roles, increasing efficiency.
e Standardization: Products became standardized, and assembly lines emerged, making mass production
possible.

20th Century (Scientific Management and Automation): The early 20th century saw the rise of scientific
management theories, such as those by Frederick Taylor. Taylor's work focused on increasing efficiency through
task specialization, time studies, and incentive systems. Henry Ford's introduction of the assembly line in
automobile production further transformed production practices, making it faster, cheaper, and more efficient.

Later in the century, the advent of automation and computer technology led to the rise of computer-integrated
manufacturing (CIM) and robotics, which further increased efficiency and reduced human intervention.

Modern Era (Lean Manufacturing and Flexible Systems): In the late 20th century and beyond, the focus shifted
towards minimizing waste and enhancing flexibility. Lean manufacturing became a key practice, emphasizing
waste reduction, continuous improvement, and efficiency through techniques like Just-in-Time (JIT) production
and Six Sigma. The Total Quality Management (TQM) approach also became prominent, focusing on quality at
every stage of production.

Impact on Production Management Practices: The evolution of production has dramatically influenced
production management practices:

e Efficiency Gains: The focus on automation, standardization, and technological advancements has
dramatically improved production efficiency and lowered costs.

e Flexibility and Customization: Modern production systems allow businesses to adapt more easily to
changes in consumer preferences and technological innovations.

e Quality Assurance: With the rise of quality management systems, production processes now place a
higher emphasis on meeting strict quality standards.

ANS 3. Types of Production Systems and Their Suitability for Different Types of Businesses

There are several types of production systems, each suitable for different types of businesses based on their
needs, production volumes, and product complexity:



1. Job Production:
o Description: In job production, products are made one at a time, often based on customer
specifications.
o Suitability: Ideal for custom-made, unique products like machinery, shipbuilding, and
construction.
o Advantages: High product variety and customization.
o Disadvantages: High costs, long lead times, and low volume.
2. Batch Production:
o Description: Products are produced in groups or batches, with each batch passing through a series
of stages before moving to the next.
o Suitability: Suitable for industries that need moderate volume and product variety, such as
pharmaceuticals, textiles, and food processing.
o Advantages: Flexibility in production, ability to switch between different products.
o Disadvantages: Higher inventory levels and more complex scheduling.
3. Mass Production:
o Description: This system involves the continuous production of standardized products, typically
using assembly lines.
o Suitability: Ideal for high-volume, standardized products like automobiles, consumer electronics,
and household goods.
o Advantages: Economies of scale, reduced unit costs, and faster production.
o Disadvantages: Lack of flexibility, high initial investment, and difficulty in customizing products.
4. Continuous Production:
o Description: Products are produced 24/7, with no interruption, in a continuous flow.
o Suitability: Suitable for industries that produce products in large quantities with little variation,
such as chemicals, oil, and steel.
o Advantages: Very high efficiency, minimal downtime, and economies of scale.
o Disadvantages: High fixed costs, lack of flexibility, and significant lead time to retool.
5. Flexible Manufacturing System (FMS):
o Description: FMS combines the flexibility of job and batch production with the efficiency of mass
production.
o Suitability: Suitable for companies that need to produce a wide variety of products in medium
volumes, such as automotive or electronic component manufacturers.
o Advantages: Flexibility in production, ability to handle a range of products, and reduced
downtime.
o Disadvantages: High setup costs and complex management.

ANS 4. Measures to Improve Productivity in Production Management and the Role of Production

Systems in Enhancing Efficiency

Improving Productivity in Production Management: Productivity improvement is crucial for increasing output
while reducing costs. Some common measures include:

e Technology Integration: Investing in new technologies such as robotics, automation, and Al can enhance
speed and reduce errors, improving productivity.

e Process Optimization: Streamlining processes to eliminate bottlenecks, reduce waste, and minimize
downtime.

e Employee Training: Well-trained employees can work more efficiently, reduce mistakes, and increase
output.

e Lean Manufacturing: Adopting lean principles like Just-in-Time (JIT) to reduce waste, minimize inventory,
and optimize workflow.

e Total Quality Management (TQM): Focusing on continuous improvement and quality at every stage of
production to prevent defects and reduce rework.

e Preventive Maintenance: Regular maintenance of machines to avoid downtime due to breakdowns.



Role of Production Systems in Enhancing Efficiency: Production systems play a vital role in improving efficiency:

e Automation and Robotics: Automated production lines reduce the need for human labor, increase
consistency, and speed up production cycles.

e Standardization and Modularity: Standardized parts and processes reduce complexity and make the
production system more efficient, enabling faster throughput.

e Flexible Production Systems: Systems like Flexible Manufacturing Systems (FMS) allow for quicker
changeovers between product types, improving efficiency in businesses that need to offer product variety
without compromising productivity.

e Integrated Systems: Computer-integrated manufacturing (CIM) and ERP systems integrate various
production functions, improving decision-making, resource management, and scheduling, thereby
enhancing overall efficiency.

ANS 5. Organization of Production Functions and Their Relationship with Other Organizational

Functions

The organization of production functions involves several interconnected departments, each responsible for
specific tasks that contribute to the overall efficiency of the production process. These functions include:

e Production Planning and Control (PPC): Ensures production schedules are met, resources are allocated
properly, and inventory is managed.

e Material Management: Ensures that raw materials are available when needed and manages inventory to
avoid overstocking or stockouts.

e Quality Control: Ensures that products meet the required standards, reducing defects and maintaining
consistency.

¢ Maintenance: Keeps machinery and equipment running at optimal performance to minimize downtime.

e Human Resources: Ensures that there is a sufficient and skilled workforce to meet production
requirements.

Relationship with Other Functions:

e Marketing: Collaborates with production to ensure products meet customer demands and that production
schedules align with marketing campaigns.

e Finance: Works closely with production to ensure cost management, budgeting, and capital allocation are
in line with production needs.

e R&D: Supports production by designing new products and processes, ensuring they are feasible for mass
production.

e Logistics: Coordinates the movement of raw materials to the production facility and finished goods to the
market.

Unit ;- 2

ANS 1. Objectives and Need for Production Planning in Manufacturing Organizations

Objectives of Production Planning: Production planning involves organizing and controlling the entire production
process, from raw materials procurement to finished product delivery. The main objectives of production planning
in manufacturing organizations are:

e Optimal Resource Utilization: Ensuring the efficient use of materials, machines, and labor. Production
planning helps reduce waste and minimizes idle time for resources.



e Meeting Customer Demand: Production planning ensures that the manufacturing process aligns with
customer orders and market demand. It helps avoid both overproduction and stockouts, which can lead to
customer dissatisfaction.

e Cost Control: Through careful planning, manufacturing organizations can keep production costs in check.
Proper scheduling and resource management help avoid excess inventory and unnecessary labor costs.

e Timely Production: One of the key goals of production planning is to ensure that production is completed
on time, meeting delivery schedules and deadlines.

e Quality Management: By controlling the production process, organizations can maintain consistent
quality standards, minimizing defects and enhancing customer satisfaction.

e Flexibility in Production: Production planning also involves creating flexibility in the production system to
quickly adjust to changes in demand, unforeseen breakdowns, or other disruptions.

Need for Production Planning:

e Efficient Use of Resources: Without proper planning, resources such as raw materials, labor, and
machinery can be underutilized or wasted.

¢ Minimizing Downtime: Production planning allows organizations to predict and prevent machine
breakdowns or bottlenecks, minimizing delays and downtime in the production process.

¢ Inventory Control: Effective production planning helps in maintaining optimal inventory levels, reducing
both overstocking and understocking, which can lead to financial losses.

e Improved Coordination: By establishing clear schedules and production goals, production planning helps
improve communication between various departments, such as procurement, production, and logistics.

e Adaptability to Changes: In a dynamic manufacturing environment, production planning provides a
framework for adjusting to sudden changes in demand, raw material shortages, or labor constraints.

ANS 2. Various Production Planning Techniques and Their Application in the Industry

Several techniques are employed in production planning to ensure efficiency and meet production goals. These
include:

e Forecasting: This technique involves predicting future demand based on historical data, market trends,
and seasonal fluctuations. Forecasting helps manufacturers plan production schedules and inventory
levels.

o Application: It is widely used in industries like apparel, electronics, and automotive, where
demand varies over time.

e Material Requirements Planning (MRP): MRP is a computer-based technique that calculates the materials
and components needed for production based on the bill of materials (BOM) and the production schedule.

o Application: MRP is commonly used in industries such as automotive, electronics, and aerospace
manufacturing.

e Just-in-Time (JIT): JIT is a production planning technique that aims to reduce waste by receiving raw
materials only when they are needed in the production process. This reduces inventory and minimizes
storage costs.

o Application: JIT is widely used in automotive manufacturing, particularly in companies like Toyota,
to reduce inventory costs and increase efficiency.

e Capacity Planning: This involves determining the production capacity required to meet the demand for
products. It ensures that there is adequate capacity (e.g., machine hours, workforce) to meet production
goals.

o Application: Capacity planning is critical in industries like chemicals, heavy machinery, and
pharmaceuticals, where production capacity directly impacts the ability to meet demand.

e Finite Loading and Infinite Loading: These are scheduling techniques used to allocate work to
workstations based on the available capacity (finite loading) or without considering capacity constraints
(infinite loading).



o Application: Finite loading is used when there is a limited capacity, and infinite loading is applied
in systems where capacity is abundant, such as in certain batch production scenarios.

e Enterprise Resource Planning (ERP): ERP systems integrate various business processes, including
production planning, inventory management, sales, and accounting, into a single platform. This helps
optimize overall production processes and facilitates real-time decision-making.

o Application: ERP systems are widely used across industries such as manufacturing, distribution,
and retail.

ANS 3. Elements of PPC (Planning, Routing, Loading, Scheduling, Dispatching, Progressing, and

Inspection) and Their Importance

The elements of Production Planning and Control (PPC) are essential components that ensure the smooth and
efficient execution of the production process.

e Planning: This is the initial stage of production where goals, schedules, and resource requirements are
identified. Planning determines what will be produced, when, and with what resources.

o Importance: Effective planning reduces uncertainty, ensuring that resources are available when
needed, production schedules are clear, and objectives are achievable.

e Routing: Routing refers to the process of determining the path or sequence of operations required to
produce a product. It includes specifying the machines, tools, and workstations needed at each step.

o Importance: Routing ensures that work follows the most efficient path, reducing unnecessary
movement and minimizing time spent on each operation.

e Loading: Loading refers to assigning specific tasks or operations to workers or machines within a
production system, ensuring that workloads are distributed evenly across available resources.

o Importance: Proper loading ensures that no machine or worker is overburdened, preventing
delays and bottlenecks.

e Scheduling: Scheduling involves determining the time frame for completing each task or operation within
the production process. It outlines when each part of the production should start and finish.

o Importance: Effective scheduling ensures that production deadlines are met, and resources are
optimally utilized without overloading or under-utilizing them.

e Dispatching: Dispatching is the act of releasing work orders to the production floor, signaling workers and
machines to begin specific tasks.

o Importance: Timely dispatching ensures that work is executed on schedule, preventing delays and
keeping production on track.

e Progressing: Progressing involves monitoring the progress of production tasks to ensure that they are
completed according to the schedule. It involves tracking production milestones and identifying any issues
or delays.

o Importance: Progressing ensures that production stays on course and helps identify problems
early, allowing corrective action to be taken promptly.

e Inspection: Inspection refers to the process of checking the quality of products at various stages of
production to ensure they meet specified standards.

o Importance: Inspection ensures that products meet quality standards and reduces the chances of
defective products reaching the market, improving customer satisfaction.

ANS 4. Role of Production Control in Different Production Systems and the Techniques Used for

Controlling Production

Role of Production Control: Production control plays a key role in maintaining the flow of production by ensuring
that products are produced according to the schedule, with the required quality, and at the most efficient cost. In
different production systems, the role and techniques of production control vary:



e Job Production: In job production, production control ensures that each unique job is completed
according to customer specifications and deadlines. This may involve detailed tracking of each job's
progress.

o Techniques: Work order control, progress tracking, and quality control are essential.

e Batch Production: For batch production, production control manages the production of a specific batch of

products, ensuring that each batch meets quality standards and is produced on time.
o Techniques: Batch scheduling, inventory management, and quality checks.

e Mass Production: In mass production, production control ensures that the continuous flow of production
is maintained, with minimal downtime and consistent quality.

o Techniques: Flowcharting, process control, and monitoring of machinery uptime are used to
maintain efficiency.

e Continuous Production: In continuous production, production control ensures that operations are running
24/7 with minimal disruption, focusing on maintaining consistent output levels and quality.

o Techniques: Real-time monitoring, automation control, and predictive maintenance.

Techniques Used for Controlling Production:

e Statistical Process Control (SPC): Using statistical methods to monitor and control production processes to
ensure products are being made within desired specifications.

e Kanban: A visual scheduling system that signals when more products or parts are needed in production,
helping to control flow and inventory.

e Critical Path Method (CPM) and Program Evaluation Review Technique (PERT): These project
management techniques are used to control production timelines by identifying and managing tasks that
must be completed in a specific sequence.

ANS 5. Break-even Analysis and Its Significance in Production Planning

Break-even Analysis: Break-even analysis is a financial calculation that helps determine the point at which a
business's total revenue equals its total costs, meaning no profit or loss is incurred. It is calculated using the
formula:

Break-even point=Fixed CostsSelling Price per Unit-Variable Cost per Unit\text{Break-even point} =
\frac{\text{Fixed Costs}}{\text{Selling Price per Unit} - \text{Variable Cost per Unit}}Break-
even point=Selling Price per Unit-Variable Cost per UnitFixed Costs

Significance in Production Planning:

e Cost Management: It helps businesses understand the level of production required to cover their fixed
and variable costs.

e Pricing Strategy: Break-even analysis helps in setting product prices by understanding how much revenue
is needed to cover costs.

e Profitability Forecast: Production planning decisions can be based on the break-even point, allowing
companies to assess the impact of production volume on profitability.

e Decision-Making: It aids in decision-making related to scaling production up or down, adding new
products, or assessing the feasibility of entering new markets.

ANS 6. Importance of Gantt Charts in Production Scheduling and Control

Gantt Charts: A Gantt chart is a type of bar chart that represents the project schedule over time. It visually
displays the start and finish dates of the various tasks or activities in a project.



Importance in Production Scheduling and Control:

¢ Visual Scheduling: Gantt charts provide a clear, visual representation of the entire production schedule,
helping managers quickly identify timelines, milestones, and dependencies between tasks.

¢ Resource Allocation: Gantt charts help allocate resources by showing which tasks require specific
machines or personnel at any given time.

e Progress Tracking: Gantt charts are used to monitor the progress of production tasks, ensuring that
everything is on track and adjusting schedules if needed.

e Communication Tool: Gantt charts serve as a communication tool between different departments,
providing them with a common understanding of production timelines and milestones.

Unit :- 3

ANS 1. Objectives and Significance of Plant Location in Production Management

Objectives of Plant Location: The primary goal of plant location is to choose a site that maximizes operational
efficiency while minimizing costs. The key objectives of plant location include:

e Cost Efficiency: Selecting a location that minimizes operational costs such as raw material costs, labor
costs, and transportation costs.

e Access to Resources: Ensuring proximity to key resources such as raw materials, skilled labor, energy, and
water, which are essential for production processes.

e Market Accessibility: Choosing a location that facilitates easy access to customers or target markets,
reducing delivery times and transportation costs.

e Labor Availability: Identifying areas with a skilled or affordable labor force to ensure smooth production
operations.

e Regulatory Compliance: Ensuring that the location adheres to local government policies, environmental
regulations, and taxation laws.

e Scalability and Future Growth: Selecting a location that allows for future expansion and scalability,
ensuring the company can grow as demand increases.

¢ Risk Minimization: Avoiding locations prone to natural disasters, political instability, or other risks that
could disrupt operations.

Significance of Plant Location:

e Cost Control: An optimal plant location helps in reducing various production costs, such as transportation,
labor, and raw material procurement costs.

e Competitive Advantage: A strategically located plant can reduce delivery time and transportation costs,
giving companies a competitive edge in the market.

e Operational Efficiency: The location plays a crucial role in minimizing logistical challenges, reducing
material handling costs, and ensuring smooth supply chain operations.

e Profitability: By selecting a plant location that offers cost-effective access to resources and markets,
companies can improve their profitability.

e Employee Well-being: A well-chosen plant location can impact employee satisfaction by providing good
living conditions, transportation, and facilities.

ANS 2. Different Theories of Plant Location and Their Practical Applications in Industries

Several theories help guide businesses in choosing the ideal plant location. The most prominent ones include:



e Weber’s Theory of Industrial Location (Theory of Least Cost):
o Description: Developed by Alfred Weber, this theory focuses on minimizing three major costs:
transportation costs, labor costs, and agglomeration (economies of scale).
o Application: It is often applied in industries like manufacturing, where transportation of raw
materials and finished products is a significant cost, such as cement, steel, and paper industries.
o Practical Application: A company may choose a location near raw material sources if
transportation costs outweigh labor costs.
e Hotelling’s Location Model:
o Description: Proposed by Harold Hotelling, this theory addresses how businesses select a location
based on the competitive strategies of other businesses.
o Application: It is relevant in industries where competition is high, such as retail, restaurants, and
services, where the proximity to competitors affects customer choices.
o Practical Application: Businesses, such as fast food chains, may choose locations close to their
competitors to attract similar customer bases.
e The Central Place Theory:
o Description: This theory, introduced by Walter Christaller, focuses on the geographical
distribution of services and industries in relation to population density and consumer demand.
o Application: This theory is applied in retail and service-based industries where businesses must
position themselves relative to customer density.
o Practical Application: Large distribution centers may be located in cities or near urban areas to
capture a larger customer base.
e The Factor Proportions Theory (Heckscher-Ohlin Theory):
o Description: This theory suggests that the location decision is based on the availability of factor
inputs such as labor, capital, and natural resources.
o Application: It is commonly applied in industries that require large quantities of raw materials or
labor, such as the textiles or assembly industries.
o Practical Application: A textile factory might locate near cotton-growing regions to minimize the
cost of raw material transportation.

ANS 3. Factors Influencing Plant Location and How They Affect the Decision-Making Process

The decision-making process for plant location is influenced by a variety of factors:

e Proximity to Raw Materials: Access to key raw materials can reduce transportation costs, especially for
heavy or bulky materials.
o Effect on Decision-Making: Locations near raw material sources help minimize transportation
costs and ensure a stable supply chain.
e Labor Availability and Costs: Availability of skilled and affordable labor is crucial for efficient production
processes.
o Effect on Decision-Making: Businesses may choose locations with lower labor costs or those near
educational institutions providing skilled workers.
e Transportation and Infrastructure: Efficient transportation infrastructure (roads, ports, railways, etc.) is
essential for the movement of raw materials and finished products.
o Effect on Decision-Making: Proximity to transportation hubs can reduce logistics costs and lead to
timely deliveries.
e Market Access: Proximity to target markets allows businesses to deliver products faster and reduce
transportation costs.
o Effect on Decision-Making: A location close to a large customer base reduces time-to-market and
transportation expenses.
¢ Government Policies and Regulations: Taxes, subsidies, environmental regulations, and zoning laws can
impact the cost of operations.
o Effect on Decision-Making: Favorable government policies can attract businesses to specific
regions, while stringent regulations may deter location selection.



e Climate and Environmental Factors: Natural disasters, climate, and environmental conditions can
influence the long-term stability of a location.
o Effect on Decision-Making: Companies may avoid areas prone to frequent natural disasters or
extreme climates.
e Cost of Utilities and Energy Availability: The cost and availability of electricity, water, and other utilities
can significantly impact production costs.
o Effect on Decision-Making: Regions with cheaper and reliable access to utilities are preferred for
energy-intensive industries.

ANS 4. Different Types of Plant Layouts and Their Suitability for Different Industries

There are several types of plant layouts, each suited to specific production needs:

e Process Layout:
o Description: Machines and workstations are grouped according to the process or function they
perform (e.g., all lathes are grouped together).
o Suitability: Best for industries with low-volume, high-variety production, such as job shops,
machine shops, and service industries.
o Advantages: Flexibility for producing a variety of products.
o Disadvantages: High material handling costs and longer production times.
e Product Layout (Assembly Line Layout):
o Description: Production processes are arranged sequentially, with each workstation focusing on a
specific step of the production process.
o Suitability: Ideal for high-volume, standardized production, such as in automotive manufacturing
and consumer electronics.
o Advantages: High efficiency, low material handling cost, and quick production cycles.
o Disadvantages: Lack of flexibility for producing a wide variety of products.
e Cellular Layout:
o Description: Combines elements of both process and product layouts by grouping machines into
cells, each responsible for producing a family of similar products.
o Suitability: Suitable for industries that produce small batches of similar products, such as
electronics or flexible manufacturing systems (FMS).
o Advantages: Increased flexibility, reduced transportation time, and improved communication
between workstations.
o Disadvantages: Requires careful planning and may have higher initial setup costs.
¢ Fixed-Position Layout:
o Description: The product remains stationary, and workers, materials, and equipment are brought
to it. This layout is typically used for large, heavy products.
o Suitability: Ideal for industries such as shipbuilding, construction, and aerospace, where products
are too large or heavy to move.
o Advantages: Simplifies handling of large items.
o Disadvantages: Inefficient for mass production of smaller items.
e Hybrid Layout:
o Description: A combination of different layouts based on the nature of the product and processes.
o Suitability: Used in industries where products vary in size or complexity, such as food processing
or some chemical plants.
o Advantages: Offers flexibility and optimizes space and workflow.
Disadvantages: Can be complex to design and manage.



ANS 5. Methods and Procedures Used for Designing a Plant Layout, with an Emphasis on

Workstation Design
Plant Layout Design Methods: Several methods and procedures are used to design plant layouts:

e Systematic Layout Planning (SLP):
o Description: A step-by-step approach to designing an efficient plant layout, focusing on
minimizing material handling costs and improving workflow.
o Procedure:
1. Define the objectives of the layout.
2. Gather information about processes, material flow, and space requirements.
3. Generate alternative layout options.
4. Evaluate and select the best option.
5. Finalize the layout design.
e Activity Relationship Chart (ARC):
o Description: A tool used to visually depict the relationships between different departments or
processes within a plant.
o Procedure: Use an ARC to define the flow of materials and identify the proximity of departments
that interact frequently.

Workstation Design: Workstation design focuses on organizing tasks and activities at each station to optimize
efficiency and ergonomics. The key steps in designing an efficient workstation include:

e Task Analysis: Understanding the tasks performed at the workstation and ensuring that they are
sequenced logically.

e Ergonomics: Ensuring that the workstation is designed for ease of use and minimizes worker fatigue.

e Equipment Selection: Choosing tools and machines that best fit the tasks being performed.

e Space Layout: Organizing the workstation space to reduce unnecessary movement, increase accessibility,
and minimize hazards.

ANS 6. Significance of Material Handling and Principles of Economic Material Handling

Significance of Material Handling: Material handling plays a crucial role in the efficient functioning of
manufacturing systems. It involves the movement, storage, and control of materials throughout the production
process. Key benefits include:

e Efficiency: Streamlining material handling can significantly reduce production time by ensuring the right
materials are available at the right time.

e Cost Reduction: Efficient material handling reduces transportation costs, labor costs, and inventory
holding costs.

e Safety: Proper material handling equipment and procedures minimize accidents and injuries in the
workplace.

e Improved Productivity: Well-organized material handling systems prevent delays, improve workflow, and
allow employees to focus on production tasks.

Principles of Economic Material Handling:

e Standardization: Use standardized equipment and procedures to minimize costs.
e Minimizing Handling Distances: Reducing the distance materials travel during production to lower labor
and transportation costs.



e Use of Mechanized Systems: Employ mechanized material handling systems to reduce manual labor and
improve speed.

¢ Simultaneous Handling: Plan for simultaneous or parallel handling of materials to optimize flow and
reduce waiting times.

ANS 7. Various Types of Material Handling Equipment and Their Uses in Manufacturing Industries

Material handling equipment can be categorized into several types, depending on the requirements of the
production process:

e Manual Equipment: Includes trolleys, carts, and dollies for small-scale movement of materials in a factory.
o Uses: Suitable for smaller production environments or where materials are light and easy to move.
e Conveyors: Automated systems that move materials continuously along a fixed path.
o Uses: Commonly used in assembly lines, packaging, and transportation of bulk materials in
industries like food processing and automotive manufacturing.
e Forklifts and Pallet Trucks: Used for lifting and transporting heavy materials.
o Uses: Found in warehouses, loading docks, and manufacturing plants where large items need to
be moved.
e Cranes and Hoists: Used for lifting heavy or bulky items that are too large for forklifts.
o Uses: Typically used in construction, shipbuilding, and large-scale manufacturing like steel mills.
e **Automated Guided Vehicles (AGVs):
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ANS 1. Scope, Objectives, and Organization of Quality Control in Production Management

Scope of Quality Control: Quality control (QC) in production management focuses on maintaining the quality of
products and services during the manufacturing process. It encompasses activities like:

¢ Inspection and Testing: Ensuring that materials, components, and finished products meet predefined
standards.

¢ Monitoring Processes: Continuously monitoring production processes to identify deviations from quality
standards and take corrective actions.

e Statistical Quality Control (SQC): Using statistical methods to control and improve quality during
production.

e Quality Improvement Initiatives: Implementing continuous improvement programs like Total Quality
Management (TQM) or Six Sigma to enhance overall production quality.

Objectives of Quality Control:

e Ensure Product Quality: The primary goal is to meet or exceed customer expectations by maintaining
consistent product quality.

e Minimize Defects: Reduce defects or non-conformities in the production process, which can lead to
waste, rework, and increased costs.

¢ Increase Customer Satisfaction: By ensuring that products meet quality standards, QC helps improve
customer satisfaction and loyalty.

e Compliance with Standards: Adhere to industry regulations, safety standards, and environmental
guidelines to prevent legal or regulatory issues.

e Cost Reduction: By preventing defects and minimizing waste, quality control can help reduce production
costs.



Organization of Quality Control: Quality control is often integrated into every stage of the production process.
The organizational structure typically includes:

e Quality Control Department: Responsible for planning, monitoring, and ensuring product quality.

e Quality Control Inspectors: Conduct regular inspections at different stages of production to detect defects
and ensure compliance with quality standards.

e Statistical Analysts: Use statistical tools and techniques to monitor production processes and analyze
quality-related data.

e Quality Assurance Team: Ensures that the entire production system meets quality standards and
implements continuous improvement strategies.

ANS 2. Various Quality Control Techniques Used in the Manufacturing Process

Several techniques are employed in manufacturing processes to ensure high quality and consistency:

¢ Inspection: The most basic quality control technique, involving examining raw materials, semi-finished
goods, or finished products to check for defects.
o Application: Used at various stages of production to ensure that any defects are detected early.
e Statistical Process Control (SPC): Involves using statistical methods to monitor and control the production
process, ensuring that it operates within set limits.
o Application: Control charts and histograms are commonly used to track variation in the process
and prevent defects.
e Sampling Inspection: Instead of inspecting every product, a sample of products is tested to make
inferences about the entire batch.
o Application: Often used in mass production settings, like electronics or consumer goods
manufacturing, to maintain efficiency.
e Control Charts: These charts display the variability of a process over time and indicate when corrective
action is necessary.
o Application: Used in industries such as automotive and electronics, where precision is critical.
e Pareto Analysis: A technique that identifies the most common sources of defects using the 80/20 rule
(80% of defects are caused by 20% of the issues).
o Application: Helps prioritize corrective actions in manufacturing environments by addressing the
most significant problems first.
e Failure Mode and Effect Analysis (FMEA): A systematic method for evaluating processes to identify
potential failure modes and their consequences.
o Application: Used in product design and manufacturing to anticipate and eliminate potential
problems.
e Six Sigma: A data-driven methodology used to improve processes by identifying and eliminating defects
and ensuring that processes operate at a level of 3.4 defects per million opportunities.
o Application: Widely used in manufacturing sectors like automotive and pharmaceuticals to
enhance product quality.

ANS 3. Objectives, Types, and Techniques of Plant Maintenance, and Their Importance for

Efficient Production

Objectives of Plant Maintenance: The primary goals of plant maintenance are to ensure that equipment and
machinery function effectively, which directly influences production quality and efficiency. Key objectives include:

e Minimize Downtime: Reducing unplanned stoppages to ensure continuous production flow.

¢ Increase Equipment Lifespan: Regular maintenance helps extend the life of machinery, thus reducing
replacement costs.

¢ Improve Safety: Well-maintained equipment reduces the risk of accidents, ensuring worker safety.



e Optimize Production Efficiency: Ensures that equipment is running at peak efficiency, minimizing energy
consumption and improving output.

Types of Plant Maintenance:

e Preventive Maintenance: Regular, scheduled maintenance tasks designed to prevent equipment failure.
This could involve lubrication, cleaning, and replacing worn-out parts.
o Example: Changing filters on machines, inspecting bearings, or checking alignment regularly.
e Corrective Maintenance: Unplanned repairs carried out when equipment breaks down. It is reactive and
often leads to longer downtime.
o Example: Fixing machinery after it has failed or broken down.
e Predictive Maintenance: Involves monitoring the condition of equipment to predict when maintenance
should be performed. This is done using sensors and data analysis techniques.
o Example: Using vibration analysis to predict when a motor may fail and scheduling maintenance
accordingly.
e Reliability-Centered Maintenance (RCM): Focuses on preserving system functionality by identifying
critical equipment and focusing on its maintenance.
o Example: Prioritizing maintenance on machines that are critical for production output.

Techniques for Plant Maintenance:

e Total Productive Maintenance (TPM): A proactive approach where operators are involved in the
maintenance process to increase equipment reliability.

e Root Cause Analysis: Used to identify the underlying causes of equipment failure and prevent recurrence.

e Condition Monitoring: Involves using tools like infrared thermography, vibration analysis, or ultrasonic
testing to monitor the health of machinery.

Importance for Efficient Production: Effective plant maintenance ensures minimal disruptions in production,
reducing both downtime and repair costs. It also increases product quality by ensuring equipment runs efficiently,
thereby enhancing output consistency.

ANS 4. Concept of Inventory Control and Its Objectives in Production Management

Concept of Inventory Control: Inventory control refers to the process of managing raw materials, work-in-
progress (WIP), and finished goods to ensure the right quantity is available at the right time, minimizing excess
stock while preventing stockouts.

Objectives of Inventory Control in Production Management:

e Ensure Smooth Production Flow: Inventory control ensures that materials and components are available
when needed, preventing delays in production.

e Minimize Costs: By maintaining optimal inventory levels, businesses can reduce holding costs and avoid
stockouts or overstocking.

e Improve Customer Satisfaction: Adequate inventory ensures that orders are fulfilled on time, contributing
to improved customer service.

e Optimize Working Capital: Proper inventory management ensures that funds are not unnecessarily tied
up in unsold goods or excessive stock.

e Prevent Stockouts and Overstocking: Helps maintain a balance by ensuring there is neither a shortage nor
excess of materials.

Importance in Production Management: Efficient inventory control helps maintain production continuity, ensures
timely deliveries to customers, and prevents production stoppages due to material shortages.



ANS 5. Different Methods of Inventory Classification: ABC, VED, and FMS Analysis

ABC Analysis: ABC analysis classifies inventory items into three categories based on their value and usage:

e Category A: High-value, low-volume items (e.g., critical raw materials) that require close monitoring.

e Category B: Moderate-value, moderate-volume items (e.g., standard components) that require regular
attention but not as much focus as Category A.

e Category C: Low-value, high-volume items (e.g., spare parts, low-cost consumables) that can be managed
with less attention.

VED Analysis: VED (Vital, Essential, and Desirable) analysis categorizes inventory items based on their importance
to the production process:

e Vital: Critical items that cannot be substituted and are necessary for production to continue.
e Essential: Items required for production but can be substituted in the short term.
e Desirable: Non-essential items that are not crucial for production and can be stocked in smaller quantities.

FMS (Fast-Moving, Slow-Moving, and Non-Moving) Analysis: This analysis classifies inventory based on the rate
at which items move through the supply chain:

e Fast-Moving: Items that are consumed or sold quickly, requiring frequent replenishment.

e Slow-Moving: Items that move through the inventory slowly and may need special attention to prevent
obsolescence.

e Non-Moving: Items that do not move at all, leading to excess stock and potential wastage.

ANS 6. Standardization and Codification in Inventory Control

Standardization: Standardization involves setting uniform specifications for products, materials, or components to
ensure consistency, reduce variability, and streamline processes. Standardized products or parts are easier to
manage in terms of inventory control, as there are fewer variations to track and maintain.

Cadification: Codification refers to assigning specific codes to inventory items to simplify their identification and
management. A systematic coding system allows for easy tracking, categorization, and retrieval of inventory items,
reducing errors and inefficiencies in inventory management.

How They Help in Streamlining Production Processes:

e Reducing Stock-keeping Complexity: Standardized parts or products reduce the variety of components in
the inventory, making stock management easier.

e Improving Tracking and Control: Codification helps track the movement of materials and products
throughout the production cycle, improving efficiency.

e Minimizing Errors: Standardization and codification help reduce the risk of incorrect orders or
mismanagement of materials.



ANS 7. Concept of Value Engineering, Its Objectives, and Its Importance in Reducing Production

Costs and Improving Product Quality

Concept of Value Engineering: Value engineering (VE) is a systematic method aimed at improving the value of a

product or service by analyzing its functions and identifying ways to achieve the same or better quality at a lower
cost.

Objectives of Value Engineering:

¢ Cost Reduction: VE aims to reduce production costs without sacrificing quality, performance, or reliability.
¢ Improvement in Quality: Focuses on enhancing product functionality and performance while minimizing
unnecessary features or costs.

e Optimize Product Design: VE helps in designing products that meet customer requirements at the lowest
cost.

Importance of Value Engineering in Production:

e Cost Reduction: By optimizing materials, processes, and designs, VE helps reduce waste and unnecessary
costs, contributing to cost savings.

e Quality Improvement: VE enables manufacturers to analyze and improve products continuously,
enhancing overall quality and customer satisfaction.

e Competitive Advantage: Lower production costs combined with higher product quality help companies
remain competitive in the market.

In summary, value engineering not only reduces costs but also enhances product design, making it an essential
tool in achieving long-term profitability and quality improvement.



