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Abstract:

The study shows the need of inventory control and inventory reduction in the maintenance shop. It will show the
importance and need of Zero inventory in the maintenance shop. In this work selective inventory control
techniques apply for spare parts inventory modeling in maintenance shop. It was suggested that the
conventional inventory model formulated as per their convenience is not very effective. The analysis is
constructed for inventory modeling to achieve high efficiency. For Inventory reduction, selective inventory
control techniques analysis carried out on the spare parts. The results show that there are a number of items
present as scrap and a lot of items are just being accumulated and are not in use. It is suggested that extra
unused items in order to reduce the inventory holding costs and empty the space which have been unnecessarily
being occupied. ABC & XYZ analysis were carried out for the spare parts and it was found that it can be
applied in Maintenance shop. The reasons for the same were stated. The research helps the maintenance shop
to understand their current inventory model and the failures of the model. The study helps them to examine their
inventory more effectively and hence later it help them to reduce the inventory which added increased
productivity, business growth and reduce the losses.
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I Introduction :

The purpose of the project is to create a definite structure of spare parts inventory modeling and
quantity for the spare parts in the maintenance shop. An ideal model for the spare parts will be determined by
using the selective inventory control techniques along with it, the quantity of the spare parts that must be
available at a time are also determined. The purpose isalso to reduce the inventory of the spare parts both non-
moving and moving. This will directly lead to reduction of inventory cost and shelf space in the organization.
In the process,the actual and promised lead time of the vendors will compare, which is used for checkingthe
feasibility of the current system.

Without proper control, inventory has a tendency to grow beyond economic limits, tie up funds and
increase the cost of maintenance or the carrying cost. At the same time, the non- availability involves the cost of
stock-outs, re-ordering costs and additional transit costs. Inventory control as an integrated approach is thus
essential for determining the time, items and quantity to indent, and amount of stock, so that purchasing and
storing costs become minimum without affecting production, distribution, functional effectiveness, etc [1].

An equally critical analysis of all items required in maintenance shop be very expensive inthe sense
that there may not be any saving by control process on low value because the costof time used by the
personnel of the shop in the process wall be more than that of the cost saving by inventory control. Materials
management involves hundreds or thousands of individual transaction each year [2][3]. To do their job
effectively , material manager must avoid the distraction of unimportant details and concentrate on significant
matters. When deciding on which specific stock control system to use, items must generally be grouped together
rather than considered individually to ensure that the administrative effort required to effect control does not
become prohibitive. The inventory control procedures should isolate those items that require precise control
from those that do not. 'Selective inventory control techniques’ can indicate where the manager should
concentrate his effort [4].

Objective:

1) The main objectives of study is to study the inventory management process in Maintenance Shop.

2) To learn how the Maintenance Shop keeps all the data of inventory perfectly.

3) To find out the composition of inventory with Selective Control Technique.

4) To analyze the inventory management techniques with ABC & XYZ analyses used in Maintenance Shop.
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5) To study the Inventory Control Techniques with Selective Control Techniques of Maintenance Shop.
6) To reduce losses, damages and misappropriation of materials in Maintenance shop.

7) Toanalysis existing items in store of Maintenance shop in proper way.

8) To classify relevant items in a Maintenance shop based on relative significance.

9) ABC & XYZ analyses have been done to recommend suitable Inventory Management measures.

. Methodology
Selective Inventory Control:

Expansion of industries has been the major goal of the industries. Companies are trying to expand their
production, sales etc. in order to stand in the global market. The expansion has resulted into the expansion of
various activities of the industry [5][6]. This in-turn increases the number of items to be purchased and hence,
their upkeep has also increased significantly. Purchase and control of the items before their use, irrespective of
their usage value, price or procurement problems, is therefore uneconomical. Industries store a number of
different types of items. Various types of selective control techniques are :

1) ABC Analysis 2) HML Analysis 3) VED Analysis 4) SDE Analysis 5) GOLF Analysis 6) FSN Analysis
7) MUSIC 3D Analysis

ABC Analysis:

In materials management, the ABC analysis (or Selective Inventory Control) is

an inventory categorization technique. ABC analysis divides an inventory into three categories—"A items" with
very tight control and accurate records, "B items" with less tightly controlled and good records, and "C items"
with the simplest controls possible andminimal records.

ABC Analysis is similar to the Pareto principle in that the 'A" items willtypically account for a large proportion
of the overall value but a small percentage of the number of items.
Examples of ABC class are

. ‘A" items — 20% of the items accounts for 70% of the annual consumption value of theitems
. ‘B’ items — 30% of the items accounts for 25% of the annual consumption value of theitems
. 'C" items — 50% of the items accounts for 5% of the annual consumption value of theitems

Another recommended breakdown of ABC classes:

1. "A" approximately 10% of items or 66.6% of value
2. "B" approximately 20% of items or 23.3% of value
3. "C" approximately 70% of items or 10.1% of value

The ABC concept is based on Pareto's law. If too much inventory is kept, the ABC analysis can be performed on
a sample. After obtaining the random sample, the following steps are carried out for the ABC analysis [7][8].

XYZ Analysis:

XYZ analysis has a correlation with ABC analysis, only the difference is that instead ofannual consumption and
price per unit , the inventory value is considered. Usually XYZ analysis is used in conjunction with either ABC
analysis or HML analysis [9][10].

XYZ analysis is based on value of stock on hand (i.e- inventory investment)[11]. Items whose inventory values
are high are called X items , while those whose inventory values are low arecalled Z items and Y items are those
which have moderate inventory stock. This can also be shown as below :-

o X- high inventory value
. Y-moderate inventory value
. Z- low inventory value

In this study “ABC and XYZ” techniques of selective inventory control are applied in the Spare parts inventory
in maintenance shop. This paper analyses the data of one financial year. Acquiring the initial knowledge on
functioning of maintenance shop, The objective of this study is to identify of relevant items for inventory
management using selective control techniques.

It is found from shop data that in the context of total inventory, the raw materials take share. The raw materials
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inventory may again be cover around 70% of the total raw material inventory namely Categoryl, Category?2,
Category3 and Category4.

Results of ABC Analysis:

An analysis of the annual consumption value for the year 2018 is in the Table 1 . Corresponding plots
are presented in Fig.1. It shows that 75 percent of the total annual consumption values are due to 12.79 percent
of the total number of items under category A. Four percent of the total annual consumption value is from more
than 59.52 percent of the total number of items under category C and 21 percent of the total annual consumption
valueis from 27.69 of the total number of items under category B. So, by controlling the ‘A’ groupitems only, a
better inventory control is possible.

Class % of items % of total consumption value
A 12.79 75
B 27.69 21
C 59.52 4

TABLE 1: Summary of ABC analysis for the year 2018

Results of XYZ Analysis:

Total summary of XYZ analysis for the year 2018 is shown in Table 2. The table shows that 80 percent
of the total inventory value is due to 8.35 percent of the total number of items under category X. Similarly,
only 5 percent of the total inventory value is responsible for 80.43 percent of the total number of items
under category Z and 15 percent of the total inventory value is from nearly 11.22 of the total number of items
under category Y. This analysis, therefore, helps to identify those few items which account for the large amount
of money locked up in stock and steps are to take for their reduction.

Class Percentage of items % of total inventory cost
X 8.35 80
Y 11.22 15
z 80.43 5

TABLE 2: Summary of XYZ analysis for the year 2018

Two Dimensional Analysis covering ABC and XYZ:

X

Y

z

A

High consumptionvalue.
Even demand.
Reliable forecasts.

High consumptionvalue.
Predictably variable demand.
Less reliableforecasts.

High consumptionvalue.
Sporadic, variabledemand.
Forecasting unreliable orimpossible.

Medium consumptionvalue.
Even demand.
Reliable forecasts.

Medium consumptionvalue.
Predictably variable demand.
Less reliableforecasts.

Medium consumptionvalue.
Sporadic, variabledemand.
Forecasting unreliable orimpossible.

Low consumptionvalue.
Even demand.
Reliable forecasts.

Low consumption value.
Predictably variable demand.
Less reliable forecasts.

Low consumptionvalue.
Sporadic, variable demand.
Forecasting unreliable orimpossible.

Results of the two dimensional analysis for the year 2018 are given in Table 3. For 2018, a two
dimensional analysis covering ABC and XYZ is shown in Table 3. It is obvious that ‘AX’ items are very
important for the organization and it is the least for 'CX' item. The study reveals that the following items in
‘AX’ category are quite important for the Maintenance Shop. Hence, proper inventory control techniques should
be applied for these items. Then these figures are supposed to be compared with the existing one to determine
whetherunnecessary high inventory is maintained by the Maintenance Shop or not.

X Y Zz
8 8 36
14 13 80
11 20 194

Table 3: Item wise two dimensional matrix
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X Y z
A 2.08% 2.08% 9.38%
B 3.64% 3.39% 20.83%
C 2.86% 5.21% 50.52%

Table 4: Summary of Two dimensional matrix (percentage wise) using ABC & XYZ analysis

1. CONCLUSIONS
Following conclusions may be drawn from the analysis done on the inventory management problem:

Total number of items in raw material store is quite large, and this necessitates the method of ‘Selective
control technique’ to apply. Thus, in this work, four categories of raw materials, covering around 70% of the
total raw material inventory, are considered.

A three dimensional analysis covering ABC and XY Z are done for the year 2018, and it reveals that the
AX category items are quite important for the organization. There are 384 spare parts in following Unit 1
maintenance shop. After ABC analysis, 12.79% items are classified in A category which consume 75% of total
consumption value, 27.69% items are classified in B category which consume 21% of total consumption value,
59.52% items are classified in C category which consume 5% of total consumption value. After XYZ analysis,
8.35% items are classified in X category which consume 80% of total inventory cost, 11.22% items are
classified in Y category which consume 15% of total inventory cost, 80.43% items are classified in Z category
which consume 5% of total inventory cost. After making two dimensional matrix with ABC & XYZ analysis,
total number of item AX is 8, AY is 8, AZ is36, BX is 14, BY is 13, BZ is 80, CX is 11, CY is 20 & CZ is 194.
Percentage wise total number of items Rigorous indent control and consumption control is very much required
for these items. Analysis is carried out with inventories and consumption quantity of the above items to test for
inadequacy. Erratic relationship between consumption and inventory suggests to establish a good forecast, if
possible, to make the inventory control more effective.

REFERENCES

[1]. Atnafu, D., & Balda, A. Inventory Management Practice in Micro and Small Enterprise: The Case of MSEs’ Manufacturing Sub
Sector Arsi Zone, Ethiopia.

[2]. Bakutega, A. (2018). Evaluation of Inventory Management in Public Regional Referral HealthFacilities in Uganda: A Case Study of
Arua Regional Referral Hospital (Doctoral dissertation,Makerere University). Doi-10570/196.43.133.72/handle/10570/6775

[3]. Durgarani, M., & Revathi, M. V. (2018). Effectiveness of Inventory Management with Reference to AVR Manufacturers. MIM
INTERNATIONAL JOURNAL OF MANAGEMENTRESEARCH, 71.

[4]. Fonseca Garcia, R. D. (2018). A method to assess the application of additive manufacturing toinventory replenishment: a thesis
presented in partial fulfilment of the requirements for the Master of Supply Chain Management at Massey University, Albany, New
Zealand (Doctoral dissertation, Massey University).

[5]- Gokhale, P. P., & Kaloji, M. B. A Study on Inventory Management and Its Impact onProfitability in Foundry Industry at Belagavi,
Karnataka.

[6]. Hill, A. (2018). Integration of Small Area Estimation Procedures in Large-Scale Forest Inventories (Doctoral dissertation, ETH
Zurich). Doi- doi.org/10.3929/ethz-b-000305920

[7]. Hlaing, N. N. N., Sooksriwong, C. O., Chanjaruporn, F., & Pattanaprateep, O. Significance ofConsumption Patterns and ABC/FSN
Matrix to Optimize Vital Drugs Inventory

[8]. Management. JURNAL MANAJEMEN DAN PELAYANAN FARMASI (Journal of Managementand Pharmacy Practice), 7(3),
157-160.

[9]. http://hdl.handle.net/123456789/3985

[10].  https://www.cgma.org/resources/tools/cost-transformation-model/abc-xyz-inventory- management.html

[11].  https://fer.indianrailways.gov.in/view_section.jsp?lang=0&id=0,1,265,445,884

[12].  http:/fijari.org/Currentlssue/ICARI2014/ICARI-ME-14-02-146.pdf

[13]. Jondhale, N. S., & Khairnar, D. T. (2018). Impact of Inventory Management on productivitywith special reference to medium scale
manufacturing industries of Nasik Industrial Estate. International Journal of Applied Engineering Research, 13(5), 25-28.

[14]. KV Sandeep, Mekala Jaya Krishna , B Seshadri & N Satyanarayana (2017). Application of 3dMusic Inventory Control Technique
forCath Lab Store. IOSR Journal of Dental and Medical Sciences (IOSR-JDMS.

[15]. Kumar, D. DETERMINANTS OF KAIZEN AND KANBAN TECHNIQUES’ADOPTION IN THE INDUSTRIAL ESTATE OF
RUSAYL, SULTANATE OF OMAN.

[16].  Kuncoro, E. G. B., Aurachman, R., & Santosa, B. (2018, November). Inventory policy for relining roll spare parts to minimize total
cost of inventory with periodic review (R, s, Q) andperiodic review (R, S)(Case study: PT. Z). In IOP Conference Series: Materials
Science and Engineering (Vol. 453, No. 1, p. 012021). IOP Publishing.doi:10.1088/1757-899X/453/1/012021

[17].  Lwiki, T., Ojera, P. B., Mugenda, N. G., & Wachira, V. K. (2013). The impact of inventory management practices on financial
performance of sugar manufacturing firms in Kenya. International Journal of Business, Humanities and Technology, 3(5), 75-85.

[18].  Mallick, B., Dutta, O. N., & Das, S. (2012). A case study on inventory management using selective control techniques. Journal of
The Association of Engineers, India, 82, 10-24.

[19]. Musyoka, S. M., Mutyauvyu, S. M., Kiema, J. B. K., Karanja, F. N., & Siriba, D. N. (2007). Market segmentation using geographic
information systems (GIS) A case study of the soft drinkindustry in Kenya. Marketing Intelligence & Planning, 25(6), 632-642.

[20]. Mwirigi & Anaya (2018) Effects of inventory management techniques on the performance ofprocurement function in energy sector
Kenya: a case study of Kenya power. International Journal Of Procurement And Supply Chain Management 2(2):15-29, April 2018

[21]. Narang, S., Raju, S. K., & Kumar, R. (2018). ABC analysis of anti cancer drugs in a tertiary care Employees’ State Insurance
Corporation Hospital in Delhi. International Journal Of CommunityMedicine And Public Health, 5(5), 2081-2085.

WWW.ijres.org 25 | Page


http://hdl.handle.net/123456789/3985
https://www.cgma.org/resources/tools/cost-transformation-model/abc-xyz-inventory-management.html
https://www.cgma.org/resources/tools/cost-transformation-model/abc-xyz-inventory-management.html
https://er.indianrailways.gov.in/view_section.jsp?lang=0&id=0%2C1%2C265%2C445%2C884
http://ijari.org/CurrentIssue/ICARI2014/ICARI-ME-14-02-146.pdf

Application of Selective Control Techniques in Maintenance Shop

[22].
[23].

[24].

[25].
[26].
[27].
[28].
[29].

[30].

Ngubia, L. W. (2018). Extent of Application of Various Inventory Control Techniques Among Supermarkets In Nairobi.
INTERNATIONAL JOURNAL OF BUSINESS AND PROCESSES, 2(2),6-6.

Prasad, G. S. C. N. V., Prasad, G. B., & Desu, D. R. M. (2018). ABC AND VED ANALYSIS OF SUPPLIES TO AN
OUTPATIENT DEPARTMENT OF A TEACHING HOSPITAL. PARIPEX-INDIAN JOURNAL OF RESEARCH, 7(4).
Rodriguez- Gonzalez, C. G., Herranz- Alonso, A., Escudero- Vilaplana, V., Ais- Larisgoitia, M. A., Iglesias- Peinado, I., &
Sanjurjo- Saez, M. (2018). Robotic dispensing improves patient safety, inventory management, and staff satisfaction in an
outpatient hospital pharmacy. Journal of evaluation in clinical practice.

Sanjeevy, C., & Elias, J. (2018). Identification of energy-intensified equipment for reliability analysis. In Emerging Trends in
Engineering, Science and Technology for Society, Energy andEnvironment (pp. 525-534). CRC Press.

Schlosser, R., Walther, C., Boissier, M., & Uflacker, M. (2018). Data-Driven Inventory Management and Dynamic Pricing
Competition on Online Marketplaces. In IJCAI (pp. 5856-5858).

Wanjira, J. N. & Njagiru, J. M. (2018). Inventory management practices and financial performance of small and medium scale
enterprises in Laikipia County, Kenya. International Academic Journal of Economics and Finance, 3(2), 117-132

Wijesinghe, W. A. N. P. (2017). Inventory Management and Order Processing System for Yodagama Timber Dealers(Doctoral
dissertation).

Yerpude & Samir (2018). SMART Warehouse with Internet of Things supported Inventory Management System. International
Journal of Pure and Applied Mathematics.

Yilmaz, F. (2018). The drug inventories evaluation of healthcare facilities using ABC and VED analyzes. Istanbul Journal of
Pharmacy, 48(2), 43-48 doi:10.5152/IstanbulJPharm.2018.398141.

WWW.ijres.org 26 | Page



