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Abstract— This paper is based on reducing inventory 

management issues by developing the existed Material 

Requirement Planning System. Present days, lot of growth 

has been taken in Material Requirement Planning. Now a day 

all companies adopted software based planning and 

scheduling system to their production. The company 

implemented Advanced Planning and Scheduling system for 

their planning, scheduling and inventory management. This 

report also contains the analysis of Advanced planning and 

scheduling system. After successfully analysing APS, there 

we found lot of issues about material requirement. This report 

describes the development of an existing Material 

requirement planning. With the help of survey articles and 

some text books we developed some mathematical equations 

to calculate safety stock and reorder level on the basis of 

suppliers lead time and demand. This report contains the 

analysis of an Advanced planning and Scheduling System. 

Based on the results we can improve the production level by 

reducing cost and level of inventory. Totally this report 

describes the development of the existing material 

requirement planning system at aerospace component 

industry. 
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I. INTRODUCTION 

Material requirement planning (MRP) is a system of 

planning, scheduling of production and inventory 

management to manage the manufacturing process. Lot of 

developments has been made in the Material requirement 

planning. Plan drives the production of a company. 

Material requirement planning was an early 

endeavor to the incorporated data framework outline for 

arranging materials in organizations. Its data framework 

helps the organization to decide the amounts and timing of 

crude materials purchases. The main function of MRP is 

arrangement material prerequisites for the production of a 

company. 

Material Requirement Planning is utilized to 

facilitate orders inside the plant and from outside. MRP 

concentrates on booking buy requests and occupations to 

fulfill material necessities produced by outer interest. The 

goal of MRP is to guarantee materials accessibility for 

generation and for arranging and planning. 

The Material Requirement Planning is developed by 

joseph orlicky in the year 1964. The first MRP used company 

is Black and Decker in 1964. Oliver developed 

Manufacturing Resource planning in the year 1983. 

MRPII framework developed to help managers as 

the parts of the manufacturing processes, which is worried 

with the incorporation of all parts of the manufacturing 

processes, including materials, money and human relations. 

Material requirement planning is primarily worried 

with manufacturing process. MRPII is worried with the 

coordination of the whole manufacturing process, including 

materials, money, and human relations. 

Now a days many companies are implementing 

planning and scheduling systems to their system. SAP is more 

adopted computer based planning system. Presently all bigger 

companies began to look over for the advanced solutions. 

Advanced planning and scheduling system is popular and 

adopted by many big companies. 

The main focus is on inventory management and 

procurement planning. Developments have been made to the 

existing Material requirement planning with introducing 

some mathematical formulas based on the available data.  

II. REVIEW OF PAPERS 

In this paper, Authors: Stergios Fotopoulos, Min-Chiang 

Wang, S.Subba Rao have explained about the technique for 

deciding the safety stock when day by day requests are auto 

corresponded and lead times take after a discretionary 

conveyance. The strategy is then utilized as a premise for 

analyzing impacts on the security stock when the standard 

suppositions, in particular, freedom and ordinariness of every 

day demand and typicality of supplier lead times, are 

damaged. New method is deduced by utilizing disparities on 

the premise of likelihood contentions. This technique is easy 

to utilize and determines the safety stock. Further numerical 

examination in view of the new strategy demonstrates that the 

impact of autocorrelation is more purported than takeoff from 

typicality in deciding the security stock. Considerable 

mistake might be brought about if such autocorrelation is 

overlooked in the experiments.[1] 

In this paper, Authors: Dayani Sedarage, Okitsugu 

Fujiwara, Huynh Trung Luong have explained on diverse 

supplier single-thing stock systems, where the thing acquiring 

lead times of suppliers and interest section are self-assertive, 

and postponement is allowed. The securing happens when the 

stock level depletes to a reorder level, and the solicitation is 

part among different suppliers. The getting lead times may 

have unmistakable movements, the unit purchasing cost from 

suppliers may be particular, and along these lines the 

solicitation sums for different suppliers may be particular. 

The issue is to choose the reorder level and demand sum for 

each supplier so that the typical total cost per unit time, 

involving the settled asking for cost, procurement cost, stock 

holding costs and inadequacy cost, is minimized. They 

developed a numerical model depicting the structure in 

inconspicuous component. They also guide expansive 

numerical examinations to explore the positive circumstances 

and unmistakable characteristics of various supplier 

structures.[2] 

In this paper, Authors: Urban, T.L.; Correspondence 

have explained about the impact of serially-corresponded 

request on the determination of suitable reorder levels. While 

past examination has researched this impact on the required 

levels of safety stock, the outcome of autocorrelation on the 

normal interest amid lead time has been overlooked. In this 
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paper, we analyze the determination of precise reorder levels 

for first-arrange autoregressive and moving normal interest 

forms. A numeric investigation is then led to assess the 

impact of serial relationship with the administration level 

gave, and shows that current methodologies of overseeing 

serially-corresponded interest can bring about inordinate 

inventories and deficiencies for abnormal amounts of 

autocorrelation.[3] 

In this paper, Authors: Alessandro Persona, Daria 

Battini, Riccardo Manzini, Arrigo Pareschi  have explained 

how to control an ideal opportunity to market and 

manufacturing costs, organizations deliver and buy numerous 

parts and segments before getting client orders. Subsequently, 

request estimating is a basic choice procedure. Utilizing 

measured item outline and Bill of materials are two 

compelling techniques for building up a dependable interest 

anticipating process. They decrease the likelihood of stock 

outs in enhanced generation connections. Moreover, 

overseeing and controlling security stocks for pre-amassed 

modules give a compelling answer for the issue of 

minimizing the impacts of figure blunders. This paper 

creates, assesses, and applies imaginative cost-based 

scientific models so that the ideal security supply of measured 

subassemblies and parts in get together to request and 

assembling to request frameworks, individually, can be 

quickly evaluated. The usage of the proposed the models in 

two mechanical case applications exhibits that they altogether 

reduced the safety stock levels and the inventory costs. they 

studied two cases by implementing proposed method and 

successfully reduce the safety stock and cost.[4] 

In this paper, Authors: Gary D. Eppen, R. Kipp 

Martin have considered the issue of setting wellbeing stock 

when both the interest in a period and the lead time are 

irregular variables. There are two cases to consider. In the 

primary case the parameters of the interest and lead time 

dispersions are known; in the second case they are obscure 

and should be evaluated. For the instance of known 

parameters a standard strategy is displayed in the writing. In 

this paper, illustrations are utilized to demonstrate that this 

methodology can yield comes about that are a long way from 

the craved result. A right strategy is exhibited. At the point 

when the parameters are obscure, it is expected that a basic 

exponential smoothing model is utilized to produce 

evaluations of interest in every period and that a discrete 

dissemination of the lead time can be created from authentic 

information. A right method for setting wellbeing stocks that 

depends on these two inputs is given for two prevalent 

interest models. The methodology is effortlessly summed up 

to different models of interest. Security stock figuring is 

disentangled when certain ordinariness suppositions are 

legitimate. Reproduction results in the Appendix show when 

these suppositions about typicality are sensible.[5] 

  In this paper, Authors: Srinivas Talluri, Kemal 

Cetin, A.J. Gardner have explained about directing 

inventories capably is a key variable for practical store system 

organization. A couple models and methodologies have been 

made and related for overseeing inventories over the whole 

stock framework with a specific end goal to decrease costs 

and overhaul gainfulness. This paper introduces the usage of 

a well‐established model for dealing with the made‐to‐stock 

inventories at a broad multinational pharmaceutical 

affiliation. The model sensibly joins both request and supply 

variability into the flourishing stock examinations. A relative 

examination between the proposed and existing models is 

performed by using information from four period plants and 

the subsequent money saving great circumstances is 

appeared. The paper finishes up with proposals for dealing 

with the thriving stacks of the relationship by talking about 

various key and operational strategies.[6]  

In this paper, Author: B.Ward  has explained about 

Knotty or sporadic interest designs with very skewed 

circulations are normal in parts and supplies sorts of 

stockholdings, and quite a bit of accessible stock control 

technique is not proper for such things. This paper displays a 

straightforward, effortlessly utilized relapse model to figure 

request focuses for knotty things from learning of interest 

parameters and the coveted administration level. It is gotten 

from the specific compound Poisson appropriation regularly 

called "stammering Poisson." Results are determined and 

exhibited in the accompanying system, however application 

is not restricted to these conditions. The control order is the 

request amount, request point (Q, R) approach with consistent 

audit. Lead time is thought to be known and consistent. A 

relegated administration level is expected taking into account 

division of interest supplied without delay purchase. Joint 

improvement of Q and R is not tended to, but instead request 

point depends on a freely computed request amount. 

Determining techniques are not tended to, but rather the mean 

and change of lead time request estimates are accepted 

accessible.[7] 

III. OBJECTIVES 

 The main objective of the study is to develop Material 

requirement planning by introducing some new terms of 

MRP at aerospace components industry. 

 The objective of the study is aimed at the study of 

Production planning and Control at aerospace 

components industry. The study is aimed at the analysis 

of the APS(Advanced planning and scheduling ) system 

 The objective of the study is also aimed at the study of 

the constraints and benefits of the APS system. 

 The objective of the dissertation is to calculate safety 

stock and reorder level based on the suppliers lead time 

and Daily demand to reduce the inventory level. 

 The objective of the study is to introduce Risk factor for 

the calculation of safety stock and Reorder level. 

IV. MOTIVATION FOR THE PROJECT 

The material requirement planning is a key factor to run the 

productions. The current MRP which company follows does 

not contain proper safety stock, reorder level and it was 

manually prepared. The causes for the improper inventory 

management was identified those are as follows 

 Expiry date of consumables was not mentioned, so it was 

difficult to know period of cover and reorder level. 

 Fluctuation in demand and procurement lead time was 

not taken into account  

 Supplier rating was not taken into account 

In order to provide solutions to the MRP issues, we 

planned to develop some statistical formulas to overcome 

inventory management issues.  Safety sock and reorder level 

are very important terms to control the inventory handling 

costs.  Finally, these formulas were implemented in the new 
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MRP with the help of APS and Excel sheet to manage the 

inventory issues. 

V. DATA COLLECTION AND METHODOLOGY 

Before going to made developments to the existed system. It 

needs the complete analysis of an existed system. So initially 

Collected data about the production planning, Advanced 

planning and scheduling and MRP. Based on the data 

collected an improvement has been made to the existed MRP 

system.  

A. Problems in Manually Prepared Planning and 

Scheduling Human Errors: 

 Complexity in making manual schedules. 

 Shared Resources and Increased projects in the company. 

 Improper  Scheduling 

 Improper calculation of demand 

 Lack of clarity on future requirements 

 There will be no MRP alerts 

 Difficult to identify the critical resources 

 It takes more time to prepare and difficult to handle 

 Lack  of control of data 

These are the problems, especially for consumables. 

The main problem is the company does not have suppliers in 

India because of that reason supplier lead time is more and 

there are uncertainties in demand. So recently the company 

has implemented APS system for production planning and 

scheduling to mitigate problems of manually prepared 

planning and scheduling. So for my project, it is very 

important to study about the APS system. With the help of 

APS we analyzed total production data after that we analyzed 

the problems in inventory management. It is very important 

to know about the APS because nowadays all companies are 

adopting software systems to their production planning. 

B. Advanced Planning and Scheduling 

 

An APS is a computer based system of planning and 

scheduling and inventory management in the production 

system. 

 “An APS is a computer based system which is used 

to achieve short term planning and scheduling.” It reduces 

inventory levels and keeps cost at a minimum. 

It determines what is required, what amount is 

required and when it is required with MRP to keep inventory 

levels low. 

Multiple propelled creation planning choices to 

level-load generation crosswise over option work focuses.  

The APS system helps in forecast of demand. 

C. Organization Business Issues:  

 Late deliveries because of assembling postponements  

 Missed deals because of improper system.  

 Lost orders because of inordinate work-in-procedure  

 High generation costs because of machine set-up or 

machine downtime  

 Excessive overhead because of overseeing planning 

changes and effect on conveyance plan  

 Difficult to get ready for future limit necessities  

 Job delays because of material deficiencies crude 

materials and/or produced parts  

 Excessive extra time costs because of tooling, shape or 

kicks the bucket inaccessible 

D. Why APS Is Needed? 

 Make decisions to allocate constrained materials and 

capacity preference to high priority customers 

 Make choices to assign compelled materials and limit 

inclination to high need clients  

 Provide due date focuses on clients on when items can 

be conveyed. 

 Optimize on sourcing choices on when to request crude 

materials from suppliers, and in what amount 

considering continuous limit requirements.  

 Real time information on generation status and convey 

this to the next group  

 To accomplish client on time conveyance. 

E. Scope: 

The APS system plans and schedules for production based on 

the availability of resources and plant capacity. Optimizes the 

schedule to meet customer objectives, cost containment, 

operational efficiencies and profit. Planner can quickly 

respond to interruptions raised on the shop floor. 

Plans and plans for creation depend on accessible 

materials, work and plant limit. Optimizes the calendar to 

meet client administration destinations, operational 

efficiencies, cost control and benefit targets. 

F. Advantages of APS System: 

 Less man power 

 Less time consumption 

 Easy for backward scheduling 

 Easy control over inventory 

 Good statistical data provided on various reports like 

material requirement and sales order 

 An automatic purchase order alert can be generated 

 Easy to forecast demand 

G. Benefits: 

 Develops communication between departments 

 Accurate order dates to the sales department 

 Detailed schedules to production department 

 Capacity loads to set machine resources and staffing to 

the planning department 

 Material Requirement alerts to the purchasing 

department 

 Cash flow details to the  management team  

 Maintenance  details and schedules for the maintenance 

department 

 Decreased Expenses 

 Reduced production time 

 Proper utilization of resources 

 Keeps inventory level low 

 Improved revenue 

 Improved on-time delivery 

 Minimizes level of material stock outs 

 Increased cash flow 

 Accurate production planning and scheduling. 

 Improved delivery performance  

 Improved profitability 

 Reduced cost 
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 Proper machine utilization 

 Customer priority based on the importance of work 

 More accuracy in re-order level 

 Less man power 

H. Constraints in APS: 

 Difficult to provide input data.  

 The APS software does not have any backup storage 

 It is very expensive 

 It needs a skilled operator to handle APS 

 Preparation of input data for APS takes more time 

 There may be a chance of a clash between projects if the 

company is handling more projects 

 Coordination among various departments 

 The user should have in-depth knowledge in planning 

and scheduling   

 Inputs for the APS software are very important because 

if we provide incorrect data, then output data will also be 

incorrect.  

I. The Inputs Required For The APS System: 

Item master, Approved supplier item, Resource master, 

Resource detail, Operation resource, BOM production, BOM 

consumption, Inventory, Procurement plan, Sales order line, 

Work order plan 

J. Outputs of APS: 

The outputs of APS system are listed below. 

 MRP 

 Inventory status 

 Sales Order 

 Work order summary 

 Resource load utilization 

 Material Requirement Planning 

Material requirement planning (MRP) is a system of 

planning, scheduling of production and inventory 

management to manage the manufacturing process. 

In DTL, MRP is prepared using APS. In the output 

MRP report, there were lots of issues found. Issues were 

mainly with the software as well as with the inventory. It was 

very important to know about the APS System, constraints 

and benefits. The other issues are mainly with the inventory, 

especially in the consumables. The consumables have expiry 

dates so the company has to utilize it properly and suppliers 

are located in the different countries so lead time is different 

for different supplier. So it is necessary to calculate safety 

sock and reorder level for proper inventory handling. With 

the help of APS details about the consumables and supplier 

lead time were collected. After that to find the root causes for 

the problem root cause analysis was done. The issues are 

listed below. 

K. Issues in Existing MRP: 

 There was no proper inventory management, especially 

for consumables. 

 Inadequate data 

 The integrity of the data, if there are any problems with 

the input data, then the output data will also be incorrect. 

 There is no PO alert in existing MRP. 

 It has been just a simple data log. 

 There was no proper calculation or formulas to calculate 

the quantity to order. 

 There were no safety stock and Reorder level 

 Time and cost consumption for production was more in 

the existed MRP. 

To overcome these issues, lot of journal paper were 

collected as well as information from the employees of the 

company was collected and finally it was concluded that to 

develop existing MRP, development of statistical formulas to 

overcome inventory management issues was needed. 

Especially maintenance and proper consumption of 

consumables was a big issue for the company. Under the 

guidance of project guide root cause analysis was performed 

to find the root causes for main issues. 

L. Root Cause Analysis: 

 
Fig. 1: Route cause Analysis 

M. Dmaic Analysis: 

DMAIC analysis has five steps those are Define, measure, 

Analyze, Improve and Control. This analysis is used to make 

process improvements. 

DMAIC analysis for development of existing 

Material Requirement planning system is as follows. The 

process of a DMAIC analysis as shown in figure. 

  
Fig. 2: DMAIC Analysis 

N. Definition: 

Material requirement planning (MRP) is a system of 

planning, scheduling of production and inventory 

management to manage the manufacturing process.  The 

definition of problem is issues in the existing MRP. 

MRP is a key factor to run the productions. After 

studying the production planning and scheduling, identified 

issues in the existing MRP of a company. The main problem 

Define

Measure

AnalyzeImprove

Control
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is with the existing MRP. It is affecting the production in 

terms of late time delivery increased cost and time in the 

project. The inventory does not have proper data about the 

materials so, it is causing stock out problems. 

O. Problems in Existing MRP: 

 There was no proper inventory management, especially 

for consumables. 

 Suppliers are located in various countries so the lead time 

required for the procurement was more so some 

consumables are facing stock out issue. 

 Inadequate data 

 The integrity of the data, if there are any problems with 

the input data, then the output data will also be incorrect. 

 There is no PO alert in existing MRP. 

 It has been just a simple data log. 

 There was no proper calculation or formulas to calculate 

the quantity to order. 

 There were no safety stock and Reorder level 

 Time and cost consumption for production was more in 

the existed MRP. 

Safety stock and Reorder level calculations are very 

important key factors to mitigate the problems of inventory 

management. So main focus is on the development of existing 

MRP with introducing some new terms and by calculating 

safety stock and reorder level based on the lead time and 

demand. 

P. Measure: 

At the beginning stage we analyzed the available company 

data. Mainly focused on the analysis of data which is essential 

in the development of the existing new MRP system. Some 

corrections and made changes to the data which is required 

for the MRP. Arranged the data systematically, then 

developed formulas for the calculation of safety sock and 

reorder level based on the usable stock, Expiry date, Period 

of cover, supplier lead time average. Standard deviation of 

lead time and demand. Advanced planning and scheduling 

system is also analyzed because the company is presently 

doing planning and scheduling by using this system. Accurate 

output result is dependent on the accuracy of input data. We 

measure the main problem by analyzing the complete data. 

Then we made root cause analysis to find the root causes. 

Q. Analyze:  

Analysis of the root causes has been made with the help of 

data given by the company. Made fish bone diagram for the 

problem. After the analysis of causes, made focus on the 

development of Existing MRP system. Lack of coordination 

among various departments within the company for new 

improvements was the biggest hidden issue in the company. 

The causes are as follows. 

R. Issues in MRP: 

There was no proper inventory management, especially for 

consumables. Suppliers are located in various countries so the 

lead time required for the procurement was more so some 

consumables are facing stock out issue. 

S. Inadequate Data: 

 The integrity of the data, if there are any problems with 

the input data, then the output data will also be incorrect. 

 There was no PO alert in existing MRP. 

 It has been just a simple data log. 

 There was no proper calculation or formulas to calculate 

the quantity to order. 

 There were no safety stock and Reorder level 

 Time and cost consumption for production was more in 

the existed MRP. 

T. Improve: 

After successfully analyzing causes, developed some 

statistical formulas to overcome the material requirement 

management issues. Developed mathematical formulas for 

safety stock and reorder level based on the suppliers’ lead 

time and average daily demand. Analyzed the results of the 

safety stock and reorder level based on lead time and demand. 

It gives better results. Introduced two alerts to the new MRP 

system. Alerts are true and false, both are based on the stock 

and reorder level. It shows alert TRUE, if the sum of the 

usable stock and transit quantity reaches below reorder level 

value. It shows false, if the sum of the usable stock and transit 

quantity reaches above the reorder level value. Results are 

based on the data provided to the system. We get a good result 

with the new MRP. The results are shown in the screen shots. 

Used formulas are as follows. 

The standard deviation for demand and lead time is,  

S = √ [Σ (X-�̅�) ^2 / (n - 1)] 

Where, S= standard deviation 

 = Mean value of the observations 

n= Size of the sample 

X= Observed values 

Safety stock= Risk factor (z) *SQRT (average lead 

time*standard deviation of demand^2) + (average 

demand^2*standard deviation of lead time^2)) 

Reorder level=average procurement lead time* 

average daily demand + Safety Stock 

U. Control: 

Recommended to update day to day inventory details to the 

Production planning department in order to get accurate and 

real time data on the developed MRP system. Implemented 

new MRP for many projects with the help of APS system. 

V. Terminology in New MRP: 

Stock on Hand: it describes the availability of materials it the 

inventory. 

New MRP describes the available items in inventory.  

UOM (Unit of Measurement): it indicates what 

standard of measurement has been implemented to a 

particular item.  

For example, The SCM department procures 

consumables in gallon, tin and kit.  This is the standard UOM 

used by the company. 

Expiry Date: this term in new MRP describes the life 

of each item so with the help of expiry date the company 

calculates its usage quantity based on the daily demand. 

Usable stocks: it is the multiplication of average 

demand per day and period of cover. 

Usable stock= average demand per day * period of 

cover 

Period of Cover: it is that term which indicates as on 

to how long a particular item can be used completely, 

considering its stock and expiry date. 
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Transit Quantity: the total number of stock-keeping 

units that are currently being shipped from one location to 

other this information is used to forecast delivery schedules. 

Average Demand: A measure of the total of 

consuming items from the company on a production divided 

by the time period covered over which the items get 

consumed. 

It is the ratio between the consumption of a 

particular item to the time taken to that item to be consumed 

completely. 

The following is a list of the variables and the 

terminology used in this safety stock model: 

Standard deviation  

Standard deviation is the square root of variance. It 

is used to determine the mean of dispersed data. 

In the Microsoft excel we can use function 

STDEVPA to calculate standard deviation. It is used to 

calculate mean in the supplier lead time and demand. 

Standard deviation of demand: It tells how the 

demand is in relation to the mean. It shows the data how close, 

or far, the values in relation to the normal. 

PO confirmed quantity: It is the quantity of a 

particular item that has been raised to purchase.  

Lead time: Lead time describes the time taken to 

supply the items. With the help of lead time we can determine 

the reorder level of inventory and safety stock. 

Average lead time: Lead time is the time taken by 

the supplier to supply the items. A measure of the total lead 

time taken by the supplier for the supply divided by the time 

period covered over which the supplier supplies the items. 

Standard deviation of lead time: the standard deviation of a 

lead determines the mean of lead times. 

Safety stock: It is the extra stock that is maintained 

to mitigate risk of stock outs due to uncertainties occurred in 

supply of materials. 

The safety stock determines the reorder level. 

Safety stock= Service level factor (z) *SQRT 

((average lead time*standard deviation of demand^2) + 

(average demand^2*standard deviation of lead time^2)) 

Reorder level: It is the inventory level at which a 

company would place a new based on the supply and demand 

to maintain safety stock. 

When the stock reaches below the Reorder level, the 

APS system shows the alert. This means when the sum of the 

Total usable stock and Transit Quantity is less than the 

Reorder level quantity then the system shows alert as TRUE, 

and when the sum of the total usable stock and Transit 

Quantity reaches more than Reorder level then the system 

shows alert as FALSE.  

If we withdraw the material from the store, the Aps 

system checks whether that withdrawal has altered stock 

levels. If this is a case, then APS system automatically enters 

the updates in the inventory record for the automatic 

calculation of safety stock and reorder level. It shows alerts 

based on the safety stock and reorder level. 

Planned order date: it is a date on which the 

company is planning to order items to suppliers. These dates 

are given by the APS system. 

Planned receiving date: it is an APS system planned 

date and it is based on the lead time of a supplier. 

W. Aps Po Alert: 

PO alert is true when the sum of Total usable stock and transit 

quantity is equal or less than reorder level quantity.  

PO alert is false when the reorder level is more than 

the safety stock. 

Safety stock is the level is the stock in inventory 

which satisfies the stocking up period. Safety stock should be 

maintained to overcome material shortage. 

Safety Stock = Service level factor (Z) *SQRT 

((Average lead time*standard deviation of demand^2) + 

(Average demand^2*Standard deviation of lead time^2). 

Lead-time factor: It is the total time taken by the 

supplier to supply the ordered items.  

Standard deviation of demand 

Standard deviation is defined as dispersion data 

from its mean. The more spread out data results in higher 

deviation. 

The standard deviation of demand is,  

S = √ [Σ (X-�̅�) ^2 / (n - 1)] 

Reorder level:  It is the level where organization 

places new order for the procurement of materials, 

Reorder level= Average procurement lead 

time*Average daily demand + safety stock 

Minimum Reorder Point: For the products which are 

slow moving or which has short lead time organization would 

require minimum reorder point which is equivalent to one of 

the average sale.  

Calculations  

Formulas used:  

The standard deviation of demand is,  

S = √ [Σ (X-�̅�) ^2 / (n - 1)] 

Where, S= standard deviation  

 = Mean value of the observations 

      n= Size of the sample 

      X= Observed values 

Safety stock: 

Safety Stock = Service level factor (Z) *SQRT 

((Average lead time*standard deviation of demand^2) + 

(Average demand^2*Standard deviation of lead time^2). 

Reorder Level: 

Reorder level= Average procurement lead 

time*Average daily demand + safety stock 

X. Outcome Analysis: 

 

Serial 

no. 
Issues Development Results 

1 

Improper 

Inventory 

Management 

Developed 

existing MRP 

and Implemented 

some 

mathematical 

formulas to 

calculate safety 

stock and 

Reorder level. 

Proper and 

Accurate 

data about 

the 

inventory 

2 
Inadequate 

data 

Made proper 

input data and 

uploaded to the 

system 

Accurate 

and Real 

time data 

based on the 

input given 
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to the 

system. 

 

4 

Initial MRP 

was Just 

simple data 

log. 

Developed MRP 

system with 

introducing some 

terms like stock 

on hand, Expiry 

date, Total 

usable stock, 

period of cover, 

Average of 

demand, supplier 

lead time, safety 

stock, Reorder 

level, Purchase 

alert order 

quantity and 

Purchase order 

alert. 

Improved 

MRP is 

systematic 

and 

providing 

accurate real 

time data. 

4 

Manually 

prepared 

planning and 

Scheduling 

Based on the 

issues analysis, 

developed 

planning and 

scheduling 

system 

Real time 

data 

5 
Stock Update 

issue 

Collected details 

about the 

consumables and 

updated daily 

stock details. 

The 

company is 

getting day 

to day 

updates with 

the help of 

formulas 

developed 

and APS 

system. 

6 
Purchase 

order alert 

Developed two 

alerts named 

True and False 

based on the 

stock and 

Reorder level 

Developed 

MRP has 

alert system 

which helps 

the supply 

chain team 

to raise the 

purchase 

order for 

required 

Materials 

7 

Time and 

Cost 

consumption 

Developed MRP 

system 

With the 

help of 

updated 

MRP, time 

and cost 

required for 

the project 

becomes 

less 

compare to 

previous 

data. 

VI. RESULTS ANALYSIS 

Calculation of safety stock and reorder level are made from 

the collected data. Here calculations are not shown. From the 

calculations we came to conclusion that, with the help of 

mathematical formula, calculation of safety stock and 

Reorder level based on the suppliers lead time and Average 

daily demand becomes very simple. So this method helps the 

company to manage the inventory and procurement process. 

With the help of APS we implemented these formulas to the 

MRP so we can reduce the inventory handling cost and time. 

Once the stock reaches the reorder level automatically system 

shows alert. This is benefit for all departments in the company 

to manage the production with accurate results.  

VII. CONCLUSIONS 

During the study it was observed that initially the company 

followed manual MRP system. The manual MRP system had 

lot of issues such as mentioned in the above chapters. There 

was no proper data to determine safety stock and reorder 

level, so it was affecting the inventory as well as procurement 

process.  The old MRP was manually prepared and it was 

prepared based on the previous experience of production and 

the required details were entered, like plan quantity, order 

quantity, receiving date and order date. The manually 

prepared MRP was just a simple data log entry in excel sheet. 

After successfully analyzing issues in the existed MRP, 

statistical formulas to calculate safety stock and Reorder level 

was developed. Introducing some new terms to the new MRP 

system. The new MRP system developed has lot of additional 

advantages which are explained in the above chapters. The 

required data and mathematical formulas were uploaded 

using APS to calculate the safety stock and reorder level. The 

APS system has PO alert term which alarms the two alerts, 

based on that alert supply chain team raises the purchase 

order to procure required raw materials. The system shows 

the ‘True alert’ when the sum of the total usable stock and 

transit quantity reaches equal or below the Reorder level 

quantity and it shows the ‘False alert’ when the sum of the 

total usable stock and transit quantity reaches more than the 

Reorder level quantity. As the APS system alerts the Supply 

Chain Department based on that the ‘PO alert’ raises the 

purchase order. The new MRP which was developed helps 

the company to manage the production more conveniently 

and systematically. 

VIII. FUTURE SCOPE OF THE PROJECT 

After analyzing the results, we came to conclusion that Safety 

stock and reorder level maintenance helps in the reduction of 

inventory handling cost and time. So the future scope is to 

develop risk factor on the basis of criteria of individual 

materials to calculate safety stock. We can make 

improvement to the present MRP to reduce inventory 

handling cost and to increase the production by proper 

planning. The main goal is to reduce time and cost required 

for the inventory handling. This is continuous improvement 

process. 
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