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 ABSTRACT 
 
 
The main idea of this research to solve the problem of inventory management for the paper 

industry SPM PVT limited. The aim of this research was to find a methodology by which the 

inventory of raw material could be kept at minimum level by means of buffer stock level. 

The main objective then lies in finding the minimum level of buffer stock according to daily 

consumption of raw material, finding the Economic Order Quantity (EOQ) reorders point and 

how much order will be placed in a year to control the shortage of raw material.  

 

In this project, we discuss continuous review model (Deterministic EOQ models) that 

includes the probabilistic demand directly in the formulation. According to the formula, we 

see the reorder point and the order up to model. The problem was tackled mathematically 

as well as simulation modeling was used where mathematically tractable solution was not 

possible. 

 

The simulation modeling was done by Awesim software for developing the simulation 

network. This simulation network has the ability to predict the buffer stock level based on 

variable consumption of raw material and lead-time. The data collection for this simulation 

network is taken from the industrial engineering personnel and the departmental studies of 

the concerned factory. At the end, we find the optimum level of order quantity, reorder 

point and order days. 
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1.1 HISTORY  

 

In July 1994, the site of the Sayid Paper Mill was identified. This particular site chosen 

because it offers the best combination of special requirements required for running a paper 

mill; including a plentiful supply of pure water, clean atmosphere, an organized human 

resource pool, availability of effluent drain, and a city hub within easy reach. 

 

Currently, they are the only paper manufacturer in Pakistan that uses the environment 

friendly Hydrogen Peroxide bleaching sequence. They have been making various grades of 

Paper, board and newspaper. 

 

The plant erection, appropriations for the Administration Block, Water Treatment Plant, 

Panel Room, Electrical distribution network, complete mechanical workshop, paper testing 

laboratory, staff cafeteria, Effluent Treatment Plant, and other integral sections of the plant 

were also built during the primary phase. 

 

By the year 2000, they became the first comprehensive DIP (De-inked pulp) manufacturer in 

Pakistan. In August 2001, Sayid Paper Mills became the first producer of newsprint in 

Pakistan. Sayid Paper Mills is also the largest producer of recycled paper in Pakistan, and 

uses the current state of the art recycling technology for pulp processing. 

However, in recent year’s sayid paper mill is not able to fulfill the requirements of its 

customer due to certain reasons. In this thesis work, we will look at these certain reasons 

and try to solve them. 
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1.2 PROBLEM Defined 

  
The company currently faces the potential problem of setting optimum safety stock level. 

The company's strategy is good for safety stock, but the problem is that company pays too 

much cost as a fixed cost. Such companies typically have safety stock at component level, as 

a reserve to cope forecast. 

 

The conflicting objective is for management increasing, stocks are surplus and increased 

increasing its holding costs that are not accepted by the company and if company does not 

have the raw material, and there will be a back log  which chocks production efficiency. It 

must produce a reasonable plan to avoid shortage costs and holding costs. 

 

Inventory holding cost and safety stock inventory is crucial for the effective management of 

inventory and quantify the impact at the highest levels of many manufacturing and service 

industries. This study demonstrates the need for accurate measurement and monitoring. It 

also confirms that knowledge of the underlying statistical patterns of supply and demand 

fluctuations can significantly improve the prognosis and affect the appropriate level of safety 

stock holdings in a variety of industries. Main themes here are the minimizing of shortage 

cost, the holding cost, set the level of reorder point, and manage the safety stock as low as 

possible. 

1.3 OBJECTIVES 

 
The main objective of an inventory-control system is to make inventory decisions that 

minimize the total cost of inventory, which is clearly different from minimizing the 

warehouse. It is often more expensive to drive out an object (and thus be forced to obtain it 

through more expensive channels) than simply to keep more units in stock. The objectives 

involves 
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 How much to order 

 When to order 

 Where to  place order 

 Minimizing investment in inventory at the lowest level to maximize profitability 

 Minimizing inventory ordering cost 

 Determining the optimal safety stock 

1.4 METHODOLOGY  

  
In this problem, we use various tools and techniques involving mathematical modeling and 

simulation methodology to get the best optimal solution. Nevertheless, for implementing 

these techniques, we need some important steps to solve the problem; these are listed 

below [6]. 

The stages of an applied operation research study. 

 Define the policy problem. 

 Developing  mathematical and simulation model for relevant system. 

 What data are needed? You may need all your tact to get it. To collect appropriate 

data for the developed simulation model. 

 Implementing the model numerically by some software and computer programs. The 

simulation model was build using the collected inputs and results were compared. 

 Undertaking validation test of the model and its results. Model validation and 

verification, Model validation is defined as the process to determine how well the 

results of a mathematical model of the real problem confirm the reality. Validation of 

the model is a process that leads to, a report by the numerical modeling fidelity to 

historical data. Improvements to the model as a result of inadequate validation.  

 Qualitative assessment of how reliable the model is its stated aim.  

 Analyzing the implication of the model results for actions or decision related. The 

result were analyzed included the cost of inventory like holding cost, shortage cost 

and setup cost. 

 Decision Making last step is decision making. After complete the network model in 

visual slam the getting results are decision making. 
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2.1 INVENTORY 
 
 
You have heard often a word Sorry the product is out of stock `that´s way we keep 

inventory. An inventory system is a set of policies that monitors and control the items. 

Companies keep inventory for variability in demand, supply lead times, and transportation. 

There is also a need to keep inventory to cover normal replenishment delays. Inventory of 

goods being held for future use or sale. They is not placing order to replenish inventories 

soon enough to avoid shortage. Determines how much items should be kept, when the 

items should be replenished. Maintaining inventories is necessary for any company dealing 

with physical product. [1] 

 

2.2 REASONS TO HOLD INVENTORY 
 
 
 
These are several reasons to hold inventory 
 
  Meet unexpected demand of product 

 Meet variation in customer demand 

 Smooth seasonal or cyclical demand  

 Take advantage of price discount 

 Hedge against price increase  

 Quantity discount 

 

2.3 TYPES OF INVENTORY 
 

 
2.3.1 

                      
RAW MATERIALS  

The purchased items that are used for final product or extracted materials that are 

transformed into components or products. 
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2.3.2 COMPONENT PARTS 

     
                  

Parts or subassemblies used for the final product. 
 
2.3.3 WORK-IN-PROCESS

                                
 (WIP) 

 Any item that is in some stage of completion in the manufacturing process. 
 
 
2.3.4 DISTRIBUTION 

                   
INVENTORY 

Finished goods and spare parts that are at various points in the distribution system. 
 
2.3.5 MAINTENANCE

         
, REPAIR, AND OPERATIONAL (MRO) INVENTORY:- 

Items that are used in manufacturing but do not become part of the finished product. It´s 

often called supplies. 

 
2.3.6 FINISHED

                       
 GOODS 

After work-in-process the finished products that will be delivered to customers. 
 
2.3.7 DEPENDENT DEMAND INVENTORY 

 
Inventory item whose demand is related to some other items. Dependent demand inventory 

items are usually thought of as the materials, parts, components, and assemblies that make 

up the finished product. 

 
2.3.8 INDEPENDENT DEMAND INVENTORY 

   
Inventory items whose demand is not related to other items. Independent demand 

inventory items are usually thought of as finished products. 
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2.4 OBJECTIVES OF INVENTORY MANAGEMENT 
  
The main objective of inventory management is to maintain inventory level at appropriate 

level so that it is neither excessive nor short of requirement. Management should maximize 

stock turnover so that investment in inventory could be minimized and on the other hand, it 

should keep adequate inventory to operate the production & sales activities efficiently. 

Management should focus on these objectives. 

 

 To keep inventory at sufficiently high level to perform production and sales activities 

smoothly. 

 To minimize investment in inventory at minimum level to maximize profitability. 

 To ensure that the supply of raw material will remain continuous so that production 

system is not stop. 

 To minimize the holding cost. 

 To minimize the setup cost. 

 To keep investment in inventory at optimum level. 

 

2.5 SUCCESSFUL INVENTORY MANAGEMENT 

 
Successful inventory management involves balancing the cost of inventory with the benefits 

of inventory. Many small business owners fail to appreciate fully the true costs of carrying 

inventory, which include not only direct costs of storage, insurance and taxes, but also the 

cost of money tied up in inventory. The line between keeping too much inventory and not 

enough is not the manager´s only concern. Other includes: 

 

 Maintaining a wide assortment of stock….but not spreading the rapidly moving ones 

too thin; 

 Increasing inventory turnover…..but not sacrificing the service level. 

 Keeping stock level low….but not sacrificing service or performance. 

 Having an adequate inventory on hand…but not getting caught with obsolete items 

[3]. 
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2.6 INVENTORY DECISION 
 
There are two basic decisions that must be every item that is maintain inventory. These 
decisions have to do with the timing of orders for the item and the size of orders for the 
item. 
 
 How Much (Lot Sizing Decision) determination of quantity to be ordered. 

 When (Lot Timing Decision) determination of the timing for the orders. 

 

2.7 RELEVANT INVENTORY COSTS 
 

The cost of inventory depends on these factors are listed below 

 Item costs  

 Holding cots 

 Shortage costs 

 Ordering costs  

C (z) = cost of ordering z units  

 

0             if z = 0 

K + C z      if z > 0 

Where K is setup cost and C is unit cost 

The constant K includes the administrative cost of ordering or, when producing, the 

costs involved in setting up to start a production run. [1] 

 

2.8 CLASSIFICATION OF INVENTORY MODELS 
 
Models are describing the nature of system. There are two main classification of inventory 

models is listed below. 

 

 



Muhammad Kaleem Ullah  Registration # E3852D MARCH,2010 

11 
 Röda vägen 3 S-781 88 Borlänge Sweden. 
http://www.du.se 

 

 Deterministic inventory model  

 Stochastic inventory model  

 

Inventory models are usually classified as either deterministic or stochastic according to 

whether the demand for a period is know or its random variable. [1] 

2.9 DETERMINISTIC INVENTORY MODEL 
In deterministic inventory model, the inputs are constant, where there is less variation 

occurs in demand. In inventory situation is that stock level are depleted over time and then 

replenished the order. In this situation a simple model is used EOQ (Economic Order 

Quantity Model). In EOQ unit of product under are assumed withdrawn from inventory 

continuously at known constant rate. Here we discuss only two EOQ models  

 EOQ  Model Planned without shortages 

 EOQ  Model Planned with shortages 

 EOQ Model with Quantity Discount 

 

2.10 EOQ MODEL PLANNED WITHOUT SHORTAGES:- 
In this model, we want to determine the optimum level of number of units of the product to 

order so that we minimize the total cost associated with the purchase, delivery and storage 

of the product. In this model shortage are not allowed, there are several assumptions 

regarding the behavior of the inventory item that are central to the development of the 

model [1] 

 

 

Inventory level  

    Q 

      Q-at 

Batch size Q 

 

                          

        0                  Q/a   2Q/a  time t 



Muhammad Kaleem Ullah  Registration # E3852D MARCH,2010 

12 
 Röda vägen 3 S-781 88 Borlänge Sweden. 
http://www.du.se 

 

 

EOQ ASSUMPTIONS 

 

 Demand for the item is known and constant. 

 Lead-time is known and constant. (Lead-time is the amount of time that elapses                     

         between when the order is placed and when it is received). 

 The cost of all units ordered is the same, regardless of the quantity ordered (no  

        Quantity discounts). 

 The ordering cost is constant. 
 
 

 

EOQ SYMBOLS 

D   =  annual demand (units per year) 

O   =     cost per order 

H   =     holding cost per (unit per year) 

Q   =    order quantity 

 

EOQ FORMULAS 

Q = √2DO/H 
 
Total Annual Holding Cost     = (Q/2)*H 
 Average inventory                  = Q/2 
Total Annual Ordering Cost   = (D/Q)*O 
Total Annual Cost                      = (D/Q)*O + (Q/2)*H 
 
 

2.11 EOQ MODEL PLANNED WITH SHORTAGES 
In this model, the shortage cost is allowed (sometimes referred to as a stock out). demand 

that cannot be met currently because the inventory is depleted. Planed shortages now are 

allowed. When a shortage occurs, the affected costumers will wait for the product to 

become available again.  [1] 
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EOQ ASSUMPTIONS 

 

 P = shortage cost per unit 

 S = inventory level just after a batch of Q is added to inventory 

 Q-S = shortage of inventory just before a batch of Q is added 

 Lead time is zero 

 T is the time period which is constant 

 

EOQ FORMULAS:- 

Holding cost   = HS2/2a 

EOQ                 = (2*O*D/H)1/2*( ( H+ S ) / S)1/2 

Total cost       = O + CQ + HS2/2a + p (Q-S)2/2a 

 

 

 

          Inventory level 

 
                 S 
 
 
  

                       S                         S-at 

                          
 

           S/a   Q/a 

      Time t 

 

 

 

 

B
atch size Q
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2.12 STOCHASTIC (PROBABILITIES) INVENTORY MODEL  
 

In this model, which are designed for analyzing inventory system where there is considerable 

uncertainty about future demands. The stochastic models can use only there demand is 

uncertain to predict. 

A continuous-review inventory system for a particular product normally will be based on two 

critical numbers. 

R = reorder point 

Q = order quantity 

Whenever the inventory level drops to R units place an order for Q more units to replenish 

the inventory [1] 

2.13 ASSUMPTIONS OF THIS MODEL 
 

 The inventory level is under continuous review, so its current value is know. 

 Lead-time can be fixed or variable. 

 An (R, Q) policy is to be used. 

 Shortage is not allowed 

 Each time an order is placed the setup cost is fixed. 

 

     Inventory level 

    

      B +Y* 

 

 

         B+  
 
                      
                B 
 
 
  
 
                                                       L 
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Here  
 
    
     L              shows the lead-time of placing and receiving orders. 
    
     B                 shows the buffer stock. 
 

 Shows the average demand during lead-time.   
 

  XL                      Random variable representing demand during lead-time. 

       

           Standard deviation of demand during lead-time.     
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CHAPTER 3 
 
  
 

 
 
SIMULATION Modelling & Validation 
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3.1 SIMULATION 

 
Computer simulation is the process of designing mathematical –logical model of real system 

and experimenting with this model on a computer. Thus, simulation a model building 

process as well as the design and implementation of appropriate experiment involving that 

model [4]. 

In this way, simulation models can be used for design, procedural analysis and performance 

assessment. 

3.2 PROBLEM SOLVING 

 
The problem facing industry, commerce, government and society in general continue to 

grow in size and complexity. The need for procedure and techniques for resolving such 

problem is apparent.. 

 
 

3.3 SIMULATION STEPS 
 
Simulation models have five steps for the resolution of problem. 

 
 As explanatory devices to define a system or problem. 

  As analysis vehicles to determine critical elements, components and issue; 

 As design, assessors to synthesize and evaluate proposed solution. 

 As predictors to forecast and aid in planning future developments; 

 As part of a system to provide on-line monitoring, status projection and decision 

support. 

 

AweSim is a simulation problem-solving environment for visual slam. Among other 

capabilities, Awesim provide extensive inputs, output and integration capabilities to 

facilitate the use of visual slam by engineers managers and researchers with current 

simulation tool such as Awesim and visual slam, models can be built quickly and 

graphically.[4] 
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FLOW DIAGRAM OF SIMULATION PROCESS 

These are several steps to build the model and process and get the result. This diagram 

taken from the book [A Alan B.Prtisker 2nd edition] 
 
Formulate problem 

 
 
 

 
Specify Model 

 
 
 

 
Build Model 
 
Develop                         collect                      define 
Simulation                      data                      experimental   
Model                                                            control          

 
 

 
Simulation Model 
 
 
      Run                       Verify                     Validate 
     Model                     Model                      Model 

 
 
 
 
 
 
 
 

Support Decision Making 

 
Use Model 
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3.4 VISUAL SLAM 
 

Visual SLAM II is a graphical computer language that modelers use to describe systems and 

processes. The power of SLAM II lies not in its ability to document but in its ability to 

describe how the documented system behaves. Running a SLAM II simulation requires that a 

modeler build a network representation of the system (or problem), compile and then 

execute the network. Once the network execution successfully completes, SLAM II produces 

several forms of output. There are three basic components to all SLAM II networks: entities, 

nodes and arcs. 

 Entities are units transformed by the system over time. Entities are not part of, but 

move through, the network. Entities may represent customers requesting service, 

inventory waiting to be processed, or jobs to be completed. 

  Nodes are network functions that change the state of the system. Networks are 

constructed from several different kinds of nodes. Each node performs a unique 

function. Some of these functions include creating new entities, providing a queue in 

which entities can wait, attaching resources to entities or attaching entities to each 

other, altering variables, collecting statistics, and terminating entities from the 

network. 

 Arcs are network elements that control the routing and delay the progress of entities 

through the network. Arcs, also called activities, connect nodes to one another. Thus, 

activities control the order that entities encounter nodes, route entities to specific 

nodes based on a condition, and provide a service experience by delaying the time it 

take an entity to move from one node to another.[5] 

 

In this system, we use different nodes these are listed below. 
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3.4.1 CREATE NODE 
 

 
IN visual slam entities are inserted in to a network by create nodes 
 
TF       mean time first entity is to be created and sent into the the network. 

TBC    is the time between creations of entities. 

MV is the variable in which the creation or mark time is to be maintained. 

MC is the maximum number of entities that can be created. 

M    is the maximum number of branches along which a created entity. 

 

3.4.2 ASSIGN NODE  
 
Assign node is used to assign values to slam variable at each arrived at an entity to the node. 

Statement within an assign node is called expressions. Several expressions and variable will 

be defined. Variable mean like daily consumption and value mean time or distribution is 

used.  

 

 

                  
 

3.4.3 ACTIVITY NODE 
 
In visual slam, we used two type of activity  
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 REGULAR ACTIVITY 

 SERVICE ACTIVITY 

 

 
3.4.4 REGULAR ACTIVITY 

A Regular Activity is an uncapacitated activity emanating from node other then QUEUE or 

SELECTE node. Regular activity is uncapacitated, any number of entities may be traverse 

the arc simultaneously. If the activity is number, statistics are provided on the activity 

utilization, the number of activity entities, and the total entity count. 

 

3.4.5 SERVICE ACTIVITY 
  

Service Activity is any activity emanating from a QUEUE or SELECT node. The Service Activity 

is used in conjunction with QUEUE node to the model a single server QUEUE or a QUEUE 

with N identical servers. Thus, this form of Activity is similar to regular Activity except that 

arc is capacitated. 

 

                              
Here N is the number of parallel identical servers if the activity represents servers. 

A is the activity number 

DUR is the duration specified for the activity. 

COND is the condition for a selecting the activity and can be a probability specification. 

 

3.4.6 AWAIT NODE 
 

AWAIT node are used to store entities waiting for UR of resource RES. When an entities 

arrives to an AWAIT node it is placed in the IFL in accordance with the priority assigned to 

that file.  
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IFL file number where entity data has been store. 

QC queue capacity, blocking, and balking specifications are identical to those used for 

QUEUE nodes. 

RES the resources, RES and number of units, UR can be integers or variable expressions. 

Multiple resources can be used at await node.. 

 

3.4.7 RESOURES BLOCK 
  

The RESOURCE BLOCK is used to identify; the resource name or label, RLBL; the initial 

resource capacity, number of resource units available, CAP; and the order in which files 

associated with AWAIT node. The word BLOCK is used instead of NODE because the 

RESOURCE BLOCK has no input or output, as entities do not flow through it. During a run, 

the level of resource capacity can be increased or decreased by entities passing through 

ALERT node.  

                        

3.4.8 ALERT NODE:- 
  

The ALERT node is used to change the capacity of resource type RES by CC units. CC can be 

constant or an expression. If CC is positive, the number of available units is increased. If CC 

is negative, the capacity is decreased. When the ALERT node is used to decrease 

availability, (CC is negative) change is invoked only if a sufficient number of units of the 

resource are used.        
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3.4.9 TERMINATE NODE 
  

The TERMINATE node is used to destroy entities or terminate the simulation. All entities to 

a TERMINATE node are removed from the simulation. The arrival of the TC entity causes a 

simulation run to end. [5]  

 

 

                   

3.5 MODEL REQUIREMENTS 

 
In simulation model, we need model inputs likes, 
How much used raw material daily mean to say what daily consumption of raw material is. 

How much save raw material as a safety stock. 

What is the lead-time mean when you placing and receiving an orders. 

 

3.6 MODEL BUILD 
 
After collection of data of daily consumption, lead-time and safety stock, we use these data 

as an input in simulation model, draw the network, and get output. 
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3.7 MODEL RESULTS 

  
After build network, we get these types of results these are also called desired results: 

 
 We get the expected inventory level for future. 

 We get the pie chart which one show the whole year how much we utilized the 

raw material and how much remain un utilized and diagram which one show the 

shortage or storage and reorder points. 

 It also predicts the minimum level of safety stock. 

 It should be able to show the statistics data in excel sheet. 

 
 
 
FLOW DIAGRAM OF INVENTORY MODEL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   NO 
 
 
 
 
 
 
                           Yes 
 
 

     Supplier 

Receiving order 
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Material 

 
Stock 

Use of raw 
material 
 

Stock 
Available 

 
Stock 
checker 
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In process flow diagram when order came in industry first he stock checker check the stock 

of raw material if the stock is “yes” then raw material send to the production house if stock 

is ”not” available  then he contact with supplier.   

 

3.8 INVENTORY SIMULATION FEATURES 

 
 Manage the company inventory. 
 Provide the information about stock. 
 Provide the information quantity of raw material. 

 Provide the exact number of reorder points. 

 
 
In this chapter we check how to work visual slam network first we used some constant 

inputs and take results. These are three steps to check the result according to the inputs or 

target values. 

3.8.1 RUNNING  

  
First in this to create the model and running that and get the result. 

 

3.8.2 VERIFICATION  

  
Second step is verification in this step we develop the model (simulation model) that model 

show the actual position of the inventory of raw material, consumption, lead time and 

reorder point. 

3.8.3 VALIDATION 

 
Third step is validation we built model with help of pervious data in the form of 

mathematical and statistical and at the end the mathematical solution and model solution 

show the approximately same results.  
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Normal demand rate D = 18250 ton per year 

Holding cost               H = 365 ton per year 

Setup cost                O = 10000 per order 

Lead time normally   L = 10 days 

Shortage not allowed 

Now we compute the order quantity Y* 

                                Y* = (2*O*D/H) ½ 

  Y* = (2*10000*18250/365) ½ 

  Y* = 1000 Ton 

     Average inventory   = Y*/2 

       Average inventory = 500 units 

       No of orders           = D/Y* 

                                        = 18.25  

Compute buffer stock 

 

     B = DL +  

Demand over lead-time = N (50, 8) and CSL = 90% 

 

 = 1.28(80)  

 = 102.4 

B = 500 + 102.4 

   = 602.4 ton  

D = N (350, 56) per week 

L =10 days      or   1.4 week 
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Order set = EOQ/D 

                 = 1000/350 

                 = 2.85 week 
Reorder point = daily consumption * lead time + safety stock 
For example  

 

 Reorder point = 50ton * 10 days+ 600 ton 

                       = 1100 ton 

 

Buffer stock 600 ton 

 

                                                          Figure 3.1 

The above figure shows that stochastic process in an EOQ model the input data are normally 

distribution. This model is simulated for 365 days.
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CHAPTER 4 
 
 

 
 
INPUTS PARAMETERS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Muhammad Kaleem Ullah  Registration # E3852D MARCH,2010 

29 
 Röda vägen 3 S-781 88 Borlänge Sweden. 
http://www.du.se 

 

 

4.1 INTRODUCTION 
 
 
In this chapter, we discuss about input parameters. Different type of inputs used in the 

simulation model. Input data take based on number of days and months. The model created 

the entity, which consumed daily resource or raw material. Simulation model runs based on 

number of days. Daily consumption of resource is taken as an input data. When resources 

are utilized daily, the stock level decrease day by day and the stock level reached a specific 

level then new order is placed for stock. 

 

4.2 INPUT DATA 
 
In this model we used two inputs as a data; the data taken from company (inventory 

department). 

 
 Daily consumption 
 Lead time 

 
In this model, we take input as a daily consumption and lead-time. If we check resources as a 

daily basis then we control the shortage, holding cost and setup cost also. 

 

4.3        DATA ESTIMATION  

4.4 CONSUMPTION  
 
The following figure shows the daily consumption of raw material. The figure show the daily 

consumption is used as a Normal Distribution as according to the company pervious data. 

The current figure the consumption of raw material is normal distribution is (50, 8). The y-

axis show the frequency mean how many days the same type of quantity is used.   
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4.5 LEAD TIME 
 
The lead-time distribution is also Normal distribution (10, 4). Actually a new order needs not 

be received at the instant it is ordered. Instead a positive lead time L may occur between the 

placement and receipt of an order. 

The histogram shows the lead-time. 

 

 
Cost is also very important factor which affect the total cost of inventory and final product. 

Therefore, these type of  costs are very important  
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 Holding cost 

 Setup cost 

 Shortage cost 

However the model discussed here is without shortage cost as according to company policy 
shortages are not allowed at any time and thus the model building considers this fact as an 
important factor and no shortages are allowed thereon in the model. 
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CURRENT SITUATION & ANALYSIS 
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5.1 INTRODUCTION 
 
 
In this chapter, we discuss about our analysis, how much company has kept minimum safety 

stock whenever next order is not replenish. If company gets the minimum level of safety 

stock then they will save the holding cost, which one is a major factor that affects the total 

cost of company. The factor is that how much quantity is reordered. All these differences are 

shown in this chapter. Firstly, we discuss about current situation of inventory policy and 

reorder point.   

5.2 CURRENT SITUATION 
 
Currently company has kept 2000-ton stock as a safety and they order the quantity normally 

1950 ton. After the consumption of order Qty then they will use from safety stock and at this 

position they made reorder also. Let see what happed in holding cost, setup cost and Total 

cost.  

 

 
 

Figure 5.1 

Figure 5.1 shows, company utilized 77.2 % raw material in one year and 22.7 % available in 

whole year. In this situation, company paid too much cost as a holding cost.  
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5.3 STATISTICAL REPORT 
 

The simulated statistical report show the total inventory process of raw material like average 

utilization, current utilization, maximum inventory level, minimum inventory, current 

available and average available. 

** RESOURCE STATISTICS REPORT for scenario BASECASE ** 
 
Resource     Resource       Average       Current    Maximum   
 Number       Label          Util.         Util.      Util.    
 
    1      RAW_MATERIAL     8813.459        17571    17571 
Resource   Current     Average    Current    Minimum    Maximum   
 Number    Capacity    Available Available   Available Available  
 
       1      19671    2613.242     2100     1441       3996 
 
 

 
 

Figure 5.2 

The above figure show the daily consumption of raw material (is stochastic process because 

the daily consumption of raw material and lead time is normally distributed), maximum 

inventory level (3996), minimum inventory level (1441), safety stock (2000) and average 

utilization (2613.242) of resources.  

HOLDING COST 
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Figure 5.3 

The above figure shows the holding cost is totally depend on daily consumption. The 

consumption of raw material will decrease the holding cost. Holding cost will increase 

whenever reorder will made.  

 
At the End of year company has 2100 ton  raw material left, so it increases the holding cost. 

In above figure shows the company have replanish 9 reorders in the year and they paid per 

order 10000 rupess.  

 
 
TOTAL COST 
 

 
 

Figure 5.4 

 

The above figure show the total inventory cost of the company. The total cost is 1043745 Rs. 

The table show the total cost with holding cost and setup cost 
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Order Quantity 1950 

Buffer Stock 2000 

No. of Orders 9 

Average inventory 2613 

Holding Cost 953745 

Setup Cost 90000 

Total Cost 1043745 

No. of Shortage  0 

 

Table 1 

 

5.4 STRATEGIES  
 
FIRST STRATEGY  
 

Company has two options if they decreases the safety stock and decreases the order 

quantity then what impact will be on total cost, reorder point and holding cost. 

 
First, we change only safety stock. 
 
If company has 1000 ton safety stock 
 
 

 
Figure 5.5 
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If company decreases the safety stock then consumption will be 84.7 % of the raw material 

and 15.2 % raw material available in year. So with the decrease in safety stock there will be 

increase in the utilization of resource. 

 
STATISTICAL REPORT 
   ** RESOURCE STATISTICS REPORT for scenario BASECASE ** 
 
 
Resource     Resource       Average       Current    Maximum   
 Number       Label          Util.         Util.      Util.    
 
   1     RAW_MATERIAL        8813.459      17571      17571 
 
Resource   Current     Average    Current    Minimum    Maximum   
 Number    Capacity   Available  Available  Available  Available  
 
      1      18671    1613.242    1100        441       2996 

DAILY CONSUMPTION 

 
Figure 5.6 

The above figure show the daily consumption of raw material, maximum inventory level , 

minimum inventory level , safety stock and average utilization of resources.   

HOLDING COST 

 

 
Figure 5.7 
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At the end of year company has 1100 ton  raw material left, it increases the holding cost. In 

above figure shows that  company has replanish 9 reorders in the year. 

TOTAL COST 

 
Figure 5.8 

The above figure show the total inventory cost of the company. The total cost is  

678745 Rs. 
 
 

Order Quantity 1950 

Buffer Stock 1000 

No. of Orders 9 

Average inventory 1613 

Holding Cost 588745 

Setup Cost 90000 

Total Cost 678745 

No. of Shortage  0 

 
Table 2 

5.5 SECOND STRATEGY  
 
If company has 900 ton raw material in safety stock. 
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Figure 5.9 

If company decreases, the safety stock then consumption will be 85.5 % of the raw material 

and 14.4 % raw material available in year. Therefore, with the decrease in safety stock there 

will be increase in the utilization of resource. 

STATISTICAL REPORT 
** RESOURCE STATISTICS REPORT for scenario BASECASE ** 
 
Resource     Resource       Average      Current    Maximum   
 Number       Label          Util.       Util.      Util.    
 
     1    RAW_MATERIAL        8813.459    17571      17571 
 
Resource   Current     Average    Current    Minimum    Maximum   
 Number    Capacity   Available  Available  Available  Available  
 
       1      18571    1513.950     1063      341      2896 

DAILY CONSUMPTION 
 

 
 

Figure 5.10 

The above figure show the daily consumption of raw material, maximum inventory level , 

minimum inventory level , safety stock, average utilization of resources and 9 reorder points.  
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HOLDING COST 

 
Figure 5.11 

At the end of year company has 1063 ton  raw material left. In above figure shows that  

company has replanish 9 reorders in the year. 

TOTAL COST 
 

 
Figure 5.12 

The above figure show the total inventory cost of the company. With the decrease in safety 

stock, the total cost also decreases that are now 642245 Rs. 

 
Order Quantity 1950 

Buffer Stock 900 

No. of Orders 9 

Average inventory 1513 

Holding Cost 552245 

Setup Cost 90000 

Total Cost 642245 

No. of shortage  0 

 
Table 3 
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5.6 THIRD STRATEGY  
If the company  decreases the safety stock up to 500 ton.  

 

Figure 5.13 

If company decreases the safety stock then consumption will be 88.9 % of the raw material 

and 11.0 % raw material available in year. So with the decrease in safety stock there will be 

increase in the utilization of resource. 

STATISTICAL REPORT 
 
** RESOURCE STATISTICS REPORT for scenario BASECASE ** 
Resource     Resource       Average       Current    Maximum   
 Number       Label          Util.        Util.      Util.    
 
    1     RAW_MATERIAL        8614.865       17244      17244 
Resource   Current     Average    Current    Minimum    Maximum   
 Number    Capacity   Available  Available  Available  Available  
 
       1      17887    1093.805      643         14       2272 

DAILY CONSUMPTION  
 
 

 
Figure 5.14 
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The above figure show the daily consumption of raw material, maximum inventory level, 

minimum inventory level, safety stock, average utilization of resources and 10 reorder 

points.  In this strategy there is increase in consumption of raw material and utilization of 

resources are also increases. No. or order increases, holding cost decrease and total cost also 

decreases, but on the other hand, company faces the shortage of raw material of 7 days. 

Assumptions are that shortages are not allowed. 

 
Order Quantity 1950 

Buffer Sock 500 

No. of Orders 10 

Average inventory 1094 

Holding Cost 399310 

Setup Cost 100000 

Total Cost 499310 

No. of shortage  4 

 
Table 4 

5.7 FORTH STRATEGY  
If company kept minimum stock level upto 600 ton  
 

 
 

Figure 5.15 

 
If company decrease the safety stock then he utilized the 87.6 % of the raw material and 

12.3 % raw available in the whole year.  

If we decrease the safety stock then company has 12.3 % avaialble. 
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STATISTICAL REPORT 
** RESOURCE STATISTICS REPORT for scenario BASECASE ** 
 
Resource     Resource       Average      Current    Maximum   
 Number       Label          Util.         Util.      Util.    
 
     1    RAW_MATERIAL        8791.231      17533      17533 
 
Resource   Current     Average    Current    Minimum    Maximum   
 Number    Capacity   Available  Available  Available  Available  
 
       1      18265    1261.735      732      41       2504 

 
DAILY CONSUMPTION 
 

 
Figure 5.16 

The above figure show the daily consumption of raw material, maximum inventory level, 

minimum inventory level, safety stock and average utilization of resources.  

 
Order Quantity 1950 

Buffer Stock 600 

No. of Orders 10 

Average inventory 1261 

Holding Cost 460265 

Setup Cost 100000 

Total Cost 560265 

No. of shortage  0 

 
Table 5 
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The above Table shows that total inventory cost of the company. If safety stock is 600 ton 

and reorder Qty are 1950, then company’s total cost will be 560265 Rs and there will be no 

shortage. So this is best strategy for safety stock.  

5.8 CASE ONE  
 

In this we kept safety stock 600 ton and change the order quantity. If we decreases the 

quantity order from 1950 ton then company faces shoratage. To eliminate shortages we 

increase the safety stock and decrearse the order quantity and get optimal buffer stock and 

order quantity. 

 

5.9 ANALYSIS WITH DIFFERENT STRATEGIES 
  

FIRST STRATEGY   
STATISTICAL REPORT 
 
** RESOURCE STATISTICS REPORT for scenario BASECASE ** 
 
 
Resource     Resource       Average        Current    Maximum   
 Number       Label          Util.         Util.      Util.    
 
    1      RAW_MATERIAL       8678.302     17355      17355 
 
Resource   Current     Average    Current    Minimum    Maximum   
 Number    Capacity   Available  Available  Available  Available  
 
     1      19693    1200.427       2338       34       2602 

 
 

Order Quantity 1900 

Buffer Stock 750 

No. of Orders 10 

Average inventory 1200 

Holding Cost 438000 

Setup Cost 100000 

Total Cost 538000 

No. of shortage  0 

 
 

Table 6 
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The above Table shows that total inventory cost of the company. If safety stock is 750 ton 

and reorder Qty are 1900, then company’s total cost will be Pak Rs.538000. and there will be 

no shortage.  

 

5.10 SECOND STRATEGY  
 
If Buffer stock 800 and order quantity 1600,then.  
 
DAILY CONSUMPTION 
 

 
Figure 5.17 

The above figure shows the daily consumption of raw material, maximum inventory level, 

minimum inventory level, safety stock and average utilization of resources.  

 
STATISTICAL REPORT 
** RESOURCE STATISTICS REPORT for scenario BASECASE ** 
 
Resource     Resource       Average        Current    Maximum   
 Number       Label          Util.         Util.      Util.    
 
    1      RAW_MATERIAL        8611.898      17260      17260 
 
Resource   Current     Average    Current    Minimum    Maximum   
 Number    Capacity   Available  Available  Available  Available  
 
     1      18599    1154.541       1339         49       2388 
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Order Quantity 1600 

Buffer Sock 800 

No. of Orders 11 

Average inventory 1154 

Holding Cost 421210 

Setup Cost 110000 

Total Cost 531210 

No. of shortage  0 

 

Table 7 

The above Table shows that total inventory cost of the company. If safety stock is 800 ton 

and reorder Qty are 1600, then company’s total cost will be Rs.531210. and there will be no 

shortage. So far this is best strategy for safety stock and reorder Quantity.  

 

5.11 THIRD STRATEGY  
 

Now we take another combition  safety stock 950 and order quantity 1550 Ton. 

 
 STATISTICAL REPORT 
 
** RESOURCE STATISTICS REPORT for scenario BASECASE ** 
 
 
Resource     Resource       Average        Current    Maximum   
 Number       Label          Util.         Util.      Util.    
 
    1      RAW_MATERIAL        8764.124       17415      17415 
 
Resource   Current     Average    Current    Minimum    Maximum   
 Number    Capacity   Available  Available  Available  Available  
 
    1      19338    1184.255       1923        211       2334 
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Order Quantity 1550 

Buffer Sock 950 

No. of Orders 12 

Average inventory 1184 

Holding Cost 432160 

Setup Cost 120000 

Total Cost 552160 

No. of shortage  0 

 
 

Table 8 

 
The above Table shows that total inventory cost of the company. If safety stock is 950 ton and 

reorder Qty are 1550, then company’s total cost will be Rs.552160. and there will be no 

shortage. Total cost is increases in this combination. 

 
 
 

5.12 CASE TWO  
 
With the help of EOQ model we get order quantity level 1000 tons. 

Now we will analyze with fixed saftey stock of 600 tons, fix number of reorder day and 

reorder points. 

 
Figure 5.18 
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The above figure shows that with using EOQ 900 and buffer stock is fixed 600, there will be 

reorder point after every 18 days and number of order in one year will be 20. But company 

will face shortage of 3 days. Total cost will be 448,565 Rs.  

 

 
 

Figure 5.19 

 
The above figure shows that with using EOQ 1000 and buffer stock is fixed 600, there will be 

reorder point after every 20 days and number of order in one year will be 18. But company 

will face shortage of 1 day. Total cost will be 430,390 Rs. 

 
 

Figure 5.20 
 
 
The above figure shows that with using EOQ 1100 and buffer stock is fixed 600, there will be 

reorder point after every 22 days and number of order in one year will be 17. But there is no 

shortage. Total cost will be 455,430   Rs. 
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Re-Order Point(Day)                   
18  

                 
20  

                   
22  

 Re-Order Quantity                 
900  

           
1,000  

             
1,100  

   O-Cost   Set-Cost   
           

10,000  
               
365 Days 

 

  N.O.O                   
20  

                 
18  

                   
17  

  Avg INV                 
681  

               
686  

                
782  

  N.O.S                     
2  

                   
1  

                    
-    

  H-Cost        
248,565  

      
250,390  

        
285,430  

  Set-Cost        
200,000  

      
180,000  

        
170,000  

  Total        
448,565  

      
430,390  

        
455,430  

 
Table No. 9 

 
The above figure shows that the (N.O.O) number of orders, (N.O.S) number of shortage,  
(O. Cost) setup cost and (H-Cost) holding cost.
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6.1 CONCLUSION 
 
We have analyzed the inventory system in chapter 5. We made different strategies with 

different combination of safety stock, order quantity and reorder point.  

 

 Therefore, the following conclusions are drawn from the analysis.  

 

 We eliminate inventory shortages with the safety stock of 600 ton and reorder Qty 

1950 Ton. 

 If we decrease safety stock from 600 Ton with order quantity 1950, then company 

faces shortages of 7 days.  

 With the decrease in order quantity and increase in safety stock, the total cost 

decreases. 

 Reorder point does not affect the total cost as predicted by the model. 

 Variation in safety stock and order quantity affect on the total cost of the company. 

 If the company keeps the safety stock at 800 Tons and order Qty 1600 Tons, it will 

minimize the total cost, which shows the best combination. 

 

6.2 SUGGESTION 
 
 It is recommended for a company that they should keep the safety stock at the level 

of 800 Tons and order Quantity up to 1600 Tons. In this way, it will decrease the total 

cost of inventory system.  Total cost will be Pak Rs.531210.  Adjusting the order up to 

this level will help in smoothing out the supply chain critical areas. 

 Another suggestion is that with using EOQ 1100 and buffer stock is fixed 600, there 

will be reorder point after every 17 days and number of order in one year will be 22. 

In this case, there is no shortage. However, assumption in this case is that delivery of 

raw material will reorder after every 17 days. If in any situation, delay in delivery of 

raw material will create shortage of raw material. 
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