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UNIT-5 INVENTORY CONTROL AND RECENT TRENDS IN PPC 

PART-A 

 
1. Define inventory control.(Nov-2017, Apr-2017, Apr-2016) 

It is defined as the scientific method of determining what to order, when to order and how much to 

order and how much to stock so that cost associated with buying and storing are optimal without 

interrupting production and sales. 

 

2. State the classification of inventory. (Apr-2014, Apr-2012) 

Classification:- 

(i) Based on material flow: 

 Raw material, Brought out parts, Work-in Process, Finished goods, MRO 

(ii) Based on nature of use 

 Anticipation, Fluctuation, Lot size, Transportation. 

 

3. What are the benefits of inventory control? 

i) Improvement in customer’s relationship because of the timely delivery of goods and 

services. 

ii) Smooth and uninterrupted production and hence no stock out.  

iii) Efficient utilization of working capital.  

iv) Helps in minimizing loss due to deterioration, obsolescence damage and prolife rage. 

v) Economy in purchasing.  

 

4. What is inventory turnover? 

It is defined as the ratio of the value of materials consumed to the average investment in inventories 

for the same period.  

Inventory turnover= Value of the material consumed Value of average inventory 

 

5. What are the various costs associated with inventory? 

 i) Purchase cost, 

 ii) Capital cost,  

iii) Ordering cost, 

 iv) Holding costs,  

v) Shortage cost.  

 

6. What are the advantage and limitation of ABC analysis?  

Advantage: - This approach helps the manager to exercise selective control and focus his attention 

only on a few items.  

 

Limitation: - ABC analysis is a fundamental tool for exercising selective control over numerous 

inventory items but in present for does not precise consideration of all relevant problems of 

inventory management. 
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7. Define – Re-order level Re-order quantity 

Re-order level -- It is the point at which the replenishment action is initiated. When the stock level 

reaches R.O.L., the order is placed for the item.  

Re-order quantity --- This is the quantity of material to be ordered at the re-order level. Normally 

this quantity equals the economic order quantity.  

 

8. What is meant by ERP?.(Nov-2017, Apr-2016) 

ERP system integrates all facets of business including sales and order entry, engineering, 

manufacturing, finance and accounting, distribution, order planning and execution, and the supply 

chain flows. 

 

9. What are the advantages of ERP? (Nov-2014 

Advantages: 

 Accuracy and cost control 

 Multiple accounting standards 

 Flexibility 

 Analysis and planning capabilities 

 

10. What is meant by EOQ? (Apr-2017) 

EOQ:-It is defined as the optimal quantity of orders that minimize total variable costs required to 

order and hold inventory. 

 

11. What is meant by JIT? (Apr-2017) 

JIT: - It is amanagement that strives to eliminate source of manufacturing waste by producing the 

right part in the right place at the right time. 

 

12. What is ABC analysis? (Nov-2016, Nov-2015) 

ABC analysis is based on the Pareto principle that a few high usage value items constitute a major 

part of the capital invested in inventories whereas bulk of inventory items having low usage value 

constitute insignificance part of the capital. 

 

13. List out the various elements of JIT system. (Nov-2016, Nov-2015, Apr-2014) 

 Technology management 

Structured flow manufacturing, Small lot production, Setup reduction, Fitness for use 

 People management 

Total employee involvement, Control through visibility, Housekeeping, Total quality focus. 

 Systems management 

Level load and balanced flow, Preventive maintenance, Supplier partnerships, Pull systems. 

 

14. What is MRP II? (Apr-2015) 

Manufacturing resource planning can be defined as a computer-based system for planning, 

scheduling, and controlling the materials, resources, and supporting activities needed to meet the 

MPS. 
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15. Brief about two-bin system. List the advantages of two bin system (Apr-2015, Nov-2014, Apr-

2012) 

 In the two-bin system, the physical inventory of any item is placed in two separate lots called 

bin.  

 When bin-2 is depleted, an order is placed.  

 When a replenishment order is received, bin-1 is filled to the reorder point level and the 

remainder of the order is placed in bin-2. 

 Thus in the two bins system, the first bin is intended for satisfying demand during the 

replenishment period. 

 

16. What are the goals of JIT? (Apr-2012) 

 Zero defects 

 Zero setup time 

 Zero inventories 

 Zero handling 

 Zero breakdowns 

 Zero lead time 

 

PART-B 

1. Explain the purpose of maintaining inventory in any production unit (or) Purpose of holding stock. 

Discuss the effect of demand on inventories .(Apr-2017, Apr-2015) 

 

Purpose of holding stock 

 

a) To maintain independence of operation 

A supply of materials at a work centre allows that centre flexibility in operations. 

 

b) To meet variation in product demand 

Since demand usually fluctuates and unknown, therefore a safety or buffer stock must be 

maintained to meet variation. 

 

c) To allow in flexibility in production scheduling 

Inventory permits production planning for smoother flow and lower-cost operation through larger 

lot-size production. 

 

d) To provide a safeguard for variation in raw material delivery time 

The firm must keep inventory to allow production to continue in case of the delay in delivery of 

raw material. 

 

e) To take advantage of price discounts 

This also minimizes ordering, transportation and other costs. They also reduce number of setups. 

 

f) To utilize the advantage of price fluctuation 

In order to take the price advantage, firm like to purchase and stock these items when their prices 

are low. 
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g) To prevent loss of orders. 

In this competitive market, firms cannot afford to miss the order due to its inability to meet the 

delivery schedule. 

 

The effect of demand on inventories 

 Producing components from raw material 

 Producing minor assemblies from components. 

 Producing major assemblies from components and minor assemblies, 

 Assembling the final product. 

 

2. Stating the assumptions in the EOQ model, derive systematically the expression for economic lot size 

providing explanations wherever appropriate. (Nov-2016, Nov-2015) 

Assumptions: 

 Demand and lead time are known and constant 

 Replenishment is instantaneous at the expiration of the lead time. 

 Purchase costs do not vary with the quantity ordered 

 Ordered and carrying-cost expressions include all relevant costs, and these costs are 

constant 

. 

1.Determination of EOQ by tabulation (Trial & Error) method 

This method involves the following steps: 

 Select the number of possible lot sizes to purchase. 

 Determine average inventory carrying cost for the lot purchased. 

(a) Determine the total ordering cost for the orders placed. 

(b) Determine the total cost for each lot size chosen which the summation of  

inventory iscarrying cost and ordering cost. 

(c) Select the ordering quantity, which minimizes the total cost. 

The data calculated in a tabular column can plotted showing the nature of total cost, inventory 

cost and ordering cost curve against the quantity ordered as in Fig. 

 

Example: The XYZ Ltd. carries a wide assortment of items for its customers. One of its popular items 

has annual demand of 8000 units. Ordering cost per order is found to be Rs. 12.5. The carrying cost of 

average inventory is 20% per year and the cost per unit is Re.1.00. Determine the optimal economic 

quantity and make your recommendations. 
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The table and the graph indicates that an order size of 1000 units will gives the lowest total 

costamong the different alternatives. It also shows that minimum total cost occurs when carrying 

cost isequal to ordering cost. 

 

2. Determination of EOQ by analytical method 

In order to derive an economic lot size formula following assumptions are made: 

(a) Demand is known and uniform. 

(b) Let D denotes the total number of units purchase/produced and Q denotes the lot size in 

each production run. 

(c) Shortages are not permitted, i.e., as soon as the level of the inventory reaches zero, the 

inventory is replenished. 

(d) Production or supply of commodity is instantaneous. 

(e) Lead-time is zero. 

(f) Set-up cost per production run or procurement cost is C3. 

(g) Inventory carrying cost is C1 = CI, where C is the unit cost and I is called inventory 

carryingcost expressed as a percentage of the value of the average inventory. 

This fundamental situation can be shown on an inventory-time diagram, with Q on thevertical axis 

and the time on the horizontal axis. The total time period (one year) is divided into nparts. 

 

The most economic point in terms of total inventory cost exists where, 

Inventory carrying cost = Annual ordering cost (set-up cost) 

Average inventory = 1/2 (maximum level + minimum level)= (Q + 0)/2 = Q/2 

Total inventory carrying cost = Average inventory× Inventory carrying cost per unit 

i.e., Total inventory carrying cost = Q/2 × C1 = QC1/2…(1) 

Total annual ordering costs = Number of orders per year × Ordering cost per order 
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i.e., Total annual ordering costs = (D/Q) × C3 = (D/Q)C3…(2) 

Now, summing up the total inventory cost and the total ordering cost, we get the total inventory 

costC(Q). 

i.e., Total cost of production run = Total inventory carrying cost + Total annualordering costs 

C(Q) = QC1/2 + (D/Q)C3 (cost equation)    …(3) 

But, the total cost is minimum when the inventory carrying costs becomes equal to the totalannual 

ordering costs. Therefore, 

 
 

3. Explain ordering procedure. (Nov-2017, Nov-2014) 

 

(a) Fixed Order Quantity Models ( Q Models) 

 This model known as EOQ model, Q model, re-

order point inventory system, and perpetual 

inventory system. 

 Order quantity is constant for all orders. 

 Order is placed when inventory position drops 

to the reorder level R. 

 Size of inventory less than P model. 

 Records must be updated every time a 

withdrawal or addition is made. 

 Time to maintain higher. 

 Suitable for low unit cost, high volume items 

Inventory  decision Parameters for Q model 

 Re-order quantity 

 Re-order level 

Safety stock + Lead time consumption 

 



IE-6605 PRODUCTION PLANNING AND CONTROL UNIT - 5 

 

        SRI VIDYA COLLEGE OF ENGG&TECH                                                                                                               Page 7 
 
 

 

 Fig shows the ‘saw tooth 

effect’ relating Q and R.  

 As shown in fig, when the 

inventory position drops to 

point R, a recorder is 

placed.  

 This order is received at the 

end of time period L.  

 Also it may be noted that 

lead time L does not vary in 

this Q-model. 

 

(b) Fixed Time Period Models ( P Models) 

 This model known as periodic system, periodic 

review system, fixed-order interval system, and 

P model. 

 Order quantity varies each time order is placed 

 Order is placed when the review period T 

arrives. 

 Size of inventory larger than Q model. 

 Records counting takes place only at the review 

period. 

 Time to maintain less. 

 Suitable for high unit cost, less number of items 

Inventory  decision Parameters for Q model 

 Re-order quantity 

 Re-order level 

Safety stock + Lead time consumption 

 

 

 

 

Fig illustrates a fixed time 

period system with a review 

cycle of T and a constant 

lead time of L. 
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4. Discuss in detail the fundamentals of MRP II and ERP. (Nov-2016, Apr-2016, Nov-2015, Apr-2015, 

Apr-2012) 

 

MRP II --- Manufacturing resource planning can be defined as a computer-based system for 
planning, scheduling, and controlling the materials, resources, and supporting activities needed to 
meet the MPS. MRP II is a closed-loop system that integrates and coordinates all of the major 
functions of the business to produce the right products at the right times, The term "closed-loop 
system" means that MRP II incorporates feedback of data on various aspects of operating 
performance so that corrective action can be taken in a timely manner; that is, MRP II includes a 
shop floor control system. 
 
 

 

Application modules typically 
provided in a high-end MRP II 
system include the following: 
 
• Management planning.  
• Customer service 
•Operations planning.  
• Operations execution.  
• Financial functions.  
 
Product data management (PDM) 
 
Product data management is closely 
related to CAD/CAM and includes 
product data filing and retrieval, 
engineering change control, 
engineering data capture, and other 
features related to product design. 
In fact, the PDM area has emerged as 
a separate software market , 
although available commercial 
packages are designed to integrate 
with MRP II. 
 
New names have been coined in the 
attempt to differentiate the latest 
generation of MRP II software from 
its predecessors. Some of the newer 
terms include: 
• Enterprise resource planning (ERP).  
• Customer-oriented manufacturing 
management systems (COMMS).  
• Manufacturing execution systems 
(MES).  
• Customer-oriented management 
systems (COMS). 
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ENTERPRISE RESOURCE PLANNING 

An Enterprise resource planning system is a fully integrated business management system covering 

functional areas of an enterprise like Logistics, Production, Finance, Accounting and Human 

Resources. It organizes and integrates operation processes and information flows to make optimum 

use of resources such as men, material, money and machine. 

Evolution of ERP: 

In the ever-growing business environment, the following demands are placed on the industry: 

 Aggressive cost control initiatives 

 Need to analyse costs/revenues on a product or customer basis 

 Flexibility to respond to changing business requirements 

 More informed management decision making 

 Changes in ways of doing business. 

One or more applications and planning systems have been introduced into the business world for 

crossing Some of hurdles and achieving growth. They are: 

 Management Information Systems (MIS) 

 Integrated Information Systems (IIS) 

 Executive Information Systems (EIS) 

 Corporate Information Systems (CIS) 

 Enterprise Wide Systems (EWS) 

 

ERP Characteristics: 

Any system has to possess few key characteristics to qualify for a true ERP solution. These features 

are: 

1. Flexibility: An ERP system should be flexible to respond to the changing needs of an enterprise. 

The client server technology enablesERP to run across various database back ends through Open 

DatabaseConnectivity (ODBC). 

2. Modular & Open: ERP system has to have open system architecture. This means that any module 

can be interfaced or detached whenever required without affecting the other modules. It should 

support multiple hardware platforms for the companies having heterogeneous collection of systems. 

It must support some third party addons also. 

3. Comprehensive: It should be able to support variety of organizational functions and must be 

suitable for a wide range of businessorganizations. 

4. Beyond the Company: It should not be confined to the organizational boundaries, rather support 

the on-line connectivity to the other businessentities of the organization. 

5. Best Business Practices: It must have a collection of the best business processes applicable 

worldwide. An ERP package imposes its own logic ona company’s strategy, culture and organization. 

 

Benefits of ERP: 

 Gives Accounts Payable personnel increased control of invoicing and payment processing 

and thereby boosting their productivity and eliminating their reliance on computer 

personnel for these operations. 

 Reduce paper documents by providing on-line formats for quickly entering and retrieving 

information. 

 Improves timeliness of information by permitting posting daily instead of monthly. 

 Greater accuracy of information with detailed content, better presentation, satisfactory for 

the auditors. 
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5. Elaborate the various elements of JIT systems with suitable examples. (Apr-2016, Apr-2015, Nov-

2014) 

 
A. Technology Management 

1. Structured flow manufacturing – The production facilities are arranged so that the process flow is as 

streamlined as possible. 

2. Small lot production – Reducing lot sizes to the smallest quantity possible is supported by structured 

production and short setup times. 

3. Setup reduction – Reduction in setup time increases capacity and production capability while reducing 

inventory. 

4. Fitness for use –Fitness for use means that the product satisfied the customers’ requirements perfectly 

 

B. People Management 

1. Total employee involvement – The continuous improvement – kaizen – recognizes that all employees 

are valuable resources for the solution problems. 

2. Control through visibility – It uses simple visible means to communicate goals and identify problems. 

3. Housekeeping 

4. Total quality focus – It addresses broad quality issues from suppliers to customers at every element of 

the production chain. 

 

C. System Management 

1. Level load and balanced flow – These two elements focus on effective utilization of manufacturing 

resources. 

2. Preventive Maintenance – It ensures that machines operate on demand and that operational 

performance meets specification levels. 

3. Supplier partnerships – are key element because a healthy supplier and user relationship is critical to a 

JIT operation. 

4. Pull systems- It is synonyms with JIT manufacturing because it describes how JIT manufacturing 

works. 
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6. Explain ABC analysis and its significance in the inventory control with suitable examples. (Nov-

2017, Apr-2017, Apr-2014, Apr-2012) 

ABC analysis is based on the Pareto principle that a few high usage value items constitute a major 

part of the capital invested in inventories whereas bulk of inventory items having low usage value 

constitute insignificance part of the capital. 

In ABC analysis, the items are categorized into three groups A, B and C on the basis of their usage 

value as shown in below. 

 

Category of 

items 

Consumption value % of items % of usage vallue 

Class A High 10 to 20% 70 to 80% 

ClassB Medium 20 to 30% 15 to 20% 

ClassC Low 60 to 70% 5 to 10% 

 
A typical ABC classification is depicted in fig. The two points P and Q, where the curve changes its 

shape, provides three segments A, B and C. From points P and Q and the tabulated data, the usage 

value classification points A, B and C may be fixed and generalized over the entered population of the 

stock items. 

Advantages: 

 Industrial experiences reveal that implementing ABC analysis results in reduced clerical 

costs, saves time and effort, result in better planning and control, and increased inventory 

turnover. 

Limitations 

 ABC analysis, in order to be fully effective, should be carried out with standardization and 

codification. 

 The results of ABC analysis have to be reviewed periodically and updated. 
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7. Store of repair shop has 10 items whose details are shown in the following table. Apply ABC analysis 

to the stores and identify A class, B class and C class items. (Apr-2016, Apr-2015, Nov-2014) 

 
Item 101 102 103 104 105 106 107 108 109 110 

Annual 

consumption 

in units 

200 100 2000 400 6000 1200 120 2000 1000 80 

Unit cost in 

Rs. 

40 360 0.20 20 0.04 0.8 100 0.70 1 400 

 

(i) The average value of item can be calculated by multiplying the annual consumption and 

corresponding price and rank the items in the descending order of the usage values. 

 

Item 
Annual consumption 

in units 

Price/unit 

(Rs.) 

Annual 

usage 

(Rs.) 

Rank 

(1) (2) (3) (4) (5) 

101 200 40 8000 4 
102 100 360 36000 1 
103 2000 0.20 400 9 
104 400 20 8000 5 
105 6000 0.04 240 10 
106 1200 0.8 960 8 
107 120 100 12000 3 
108 2000 0.70 1400 6 
109 1000 1 1000 7 
110 80 400 32000 2 

 

(ii) Now cumulative annual usage and cumulative percentages are calculated, as shown in table below. 

 

Order of 
ranking Item 

Annual Usage 
(in Rs.) 

Cumulative 
annual 
usage 

Cumulative 
usage 
percentage % of item Class 

1 102 36000 36000 360 20% 
(2/10 x100)  

  

A 
 2 110 32000 68000 680 

3 107 12000 80000 800 
30% 

(3/10 x100) 

B 
 
 

4 101 8000 88000 880 

5 104 8000 96000 960 

6 108 1400 97400 974  
50% 

(5/10 x100) 
 
 
 

C 
 
 
 
 

7 109 1000 98400 984 

8 106 960 99360 993.6 

9 103 400 99760 997.6 

10 105 240 100000 1000 
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(iii) The classification results are presented below. 

Class Item % of annual Value % of items in class 

A 102, 110 68 20 

B 107, 101, 104 28 30 

C 108, 109, 106, 103, 105 4 50 
 

8. A manufacturing has to supply his customers 3600 units of his product per year. Shortages are not 

permitted. Inventory carrying costs amount Rs.1.20 per unit per annum. The set-up cost per run is 

Rs.80. Find the EOQ, Optimum number of orders per annum, average annual inventory cost and 

Optimum period of supply per optimum order. (Apr-2016, Apr-2014) 

 

Given Data: D=3600 units/year; H= i C=Rs.1.2 per unit per annum; S=Rs.80 

(i) Economic order quantity: (EOQ) 

 EOQ =  
2 𝑋  𝐷 𝑋 𝑆

𝐻
 =  

2 𝑋  3600 𝑋 80

1.2
 = 692.82 say 693 units 

(ii) Optimal number of orders per year (N) 

 N=
𝐷

𝐸𝑂𝑄
 =  

3600

693
 = 5.19 say 6 

(iii) Average annual inventory cost =  2 𝑋 𝐷 𝑋 𝑆 𝑋 𝐻 =  2 𝑋 3600 𝑋 80 𝑋 1.2 = Rs.832.38 

(iv) Optimal period of supply per optimum order = 
𝐸𝑂𝑄

𝐷
 =  

693 𝑋 12

3600
 = 2.31 months =69 days. 

9. Determine the optimal order quantity of an inventory item with the following data: Annual 

demand=2800 units; unit cost=Rs.5; ordering cost=Rs.36/order; carrying cost=20% of unit cost. 

(Nov-2014) 

Order quantity < 500 500 ≤ Q < 1250 ≥ 1250 

Discount % on unit 

cost 

Nil 4% 8% 

 

Given data: D=2800 units;  C=Rs.5/unit; S=Rs.36/order; i=20% 
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Order quantity < 500 500 ≤ Q < 1250 ≥ 1250 

Discount % on unit 

cost 

Nil 4% 8% 

Unit cost after discount Rs.5 Rs.4.80 

(=5 X 0.96) 

Rs.4.60 

(= 5 X 0.92) 

Solution: The optimum order quantity 
*

3
Q  based on highest discount or lowest unit cost, i.e., C3=Rs.4.60 is 

given by 

  
*

3

3

2D S 2 X 2800 X 36
Q 48 8 unit s

i C 0 . 2 X 4 . 6 0
    

Since 
*

3
Q is less than b1 (=500), therefore calculate  

*

1
Q  based on C1=Rs.5 as below 

  
*

1

1

2D S 2 X 2800 X 36
Q 44 9 unit s

i C 0 . 2 X 5
    

Also  
*

1
Q  is less than b1 (=500), calculating and comparing total costs TC (b1), TC (b2) and TC (b3) as 

follows: 

TC =  
𝐷

𝑄
 𝑋 𝑆 + 

𝑄

2
 𝑋 𝐻 + 𝐷 𝑋 𝐶  

 TC (
*

1
Q =449) ==  

2800

449
 𝑋 36 + 

449

2
 𝑋 0.2 𝑋 5 + 2800 𝑋 5 =Rs.14, 449 

 TC (b1 =500) ==  
2800

500
 𝑋 36  + 

500

2
 𝑋 0.2 𝑋4.8 + 2800 𝑋 4.8 =Rs.13, 889.60 

 TC (b2=1250) ==  
2800

1250
 𝑋 36  + 

1250

2
 𝑋 0.2 𝑋 4.6 + 2800 𝑋 4.6 =Rs.13, 535.64 

 Since TC (b2) <TC (b1)<TC (
*

1
Q ), therefore the optimal order quantity is  

  EOQ = 
*

Q = b2 = 1250 units 

 

 


