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This thesis focuses on developing the inventory management system for a
commercial refrigeration manufacturing with assembly-to-order environment. The
propose system encompass establishing appropriate inventory policies for all items,
improving work flow and information flow, and establishing an inventory monitoring tool.
The major problem of a case study company is on inappropriate inventory level. The
analysis focuses on internal inventory management practices which are non-uniform and
manually intensive. The company under study has no certain policy on inventory
management which resulted in high inventory levels, low customer service, and high
operational costs. In addition, the lacking information shared between material planning
and purchasing sections resulted in double-buffer stock, unrealistic supplier lead-time, too
much replenishment quantity, and non-integrated replenishment quantity.

The research starting from analysing the existing inventory management system,
identifying the causes of the problem. In the proposed system, a wide variety of materials
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CHAPTER 1

INTRODUCTION

1.1. Background and Motivation

A case study is a commercial refrigeration cabinet manufacturer that is Job Shop type. Its
production plant is assembly line that orders in raw materials from suppliers. There are
two groups of raw materials: (1) imported materials and (2) local materials. This results
the raw materials control plan divided into two levels i.e. (1) Medium-Term Planning
which is made 75 days in advance for imporied raw materials, and (2) Short-Term
Planning which is for raw materials ordered locally. The manufacturer supplies a sort of
‘assemble-to-order’ products whose number of product 1s varied, depending up on the

customer’s requirement.

Since the last two years, the sale figure has increased by 120% compare to year 2002 due
to a trading expansion of supermarkets in many countries in the Asia Pacific region
including Thailand. In addition, international refrigerator companies from the western
countries in both Europe and North America have considered Thailand to be a production
base supplying a fast growing demand in refrigerator market of the region. Consequently
a competition between the existing refrigerator manufacturers and new comers is hardly

avoided.

Among a rising tension of the competition in Thailand, refrigerator businesses have
realised that they need to find a business strategy. to improve their efficiency for
effectiveness and competitiveness, The main purpose of this is lo increase productivity
with less cost and delivery lead time consumed. One of the significant factors to help

achieve this purpose is ‘inventory”.

Generally, in a complex manufacturing company, materials related cost constitutes the
largest single expenditure. For the manufacturer with assemble-to-order environment, raw
materials need to be kept as buffers between fluctuation demand and supply to ensure
continued production. Therefore, materials management plays as an important role in a

company.



Carrying too high a stock of usable but idle materials may tie up a great deal of sink cost,
while non-availability of materials leads to production shortfalls and loss of company
goodwill. To achieve maximum efficiency in inventory management, it means a high
inventory turnover rate and a well and quick response to the customers’ demand need to
be met. Therefore manufacturer necessarily has to set up an accurate plan for material
stocking in advance. To store appropriate level of materials by considering availability,
demand forecasts, inventory model selections and inventory cost measurement have to be

considered.

This study is concerned with an inventory system for a commercial refrigeration
manufacturing company which carries a high amount of various materials to serve

customers in a highly competitive market.

1.2. Statement of the Problem

The problems faced by the commercial refrigeration manufacturing company under study
are that they stock wide variety of items. The company also encounters demand
fluctuations in the market situation. Due to the dramatically increasing on sale results, the
inventory increased in the last two years. As inventory of raw material increased by 60%
from 40 million baht to 100 million baht from year 2003 to 2004, the manufacturer
recognised the need to examine order fulfilment and inventory management processes. As
the products have high value and variety, they also réasonably require varied raw
materials. And these come to affect the manufacturer who has got a limitation on storage
area. The manufacturer has found a very hard time to handle a large number of raw
materials within its-site to make a high inventory. Everybody in the company thinks that

inventory level at present is too high since some items can be used for a whole year.

The reason why the manufacturer has to hold inventory because the supplier lead time is
longer than lead time committed with customer. Without appropriate inventory
management system, the company also falls to stock out situation which is one of the
major problems they have faced. It is hard to answer to management on these contrasts.
With large expenditures for materials, how come the stock out always occur? Therefore,
an appropriate inventory management is required to minimise the inventory cost, while at

the same time, ensuring the customer service level.



There are three factors effect on inventory level consisting of customer demand, internal
inventory management, and supplier delivery performance. This project focuses on
internal inventory management since an effective inventory management can against
fluctuating on customer demand and delay on delivery from suppliers. The customer's
demand of company under study is stochastic and highly fluctuated, buffer stock at
appropriate level is required to against lost sale. In addition, the demand forecast
predicted by customer is highly deviate from actual demand. Limitation of number of
supplier faced by organisation under study leads to over capacity when demand arrives.
Consequently, the materials can not be delivered on promised leads to fluctuation on
production. The effect of two factors on inventery management mentioned previously can
be abated by having good management on inventory to serve the fluctuation on demand

and delivery.

This project was initiated 10 answer several questions including “How can we lowering
the inventory level while satisfy the customer demand?” As the company control
inventory as a complete knock down type or calling as ‘kits’. The question followed is
“what is the appropriate level of the inventory?”. The last but most important that we

have got to find the answer is *Is there a more efficient way to manage inventory?”

It is hard to control both type and volume of raw materials for assemble because the
characteristic of products is “assenible-to-order” and theére i1s a variety of additional
accessories. Material planning section calls for incoming material on basic of their
experience since there is no certain policy is made to control the number of incoming raw
materials. This results an important data_for managing and controlling of inventory
volume is missing. Material planners try to order material as much as they can and ask
supplier to send as soon as possible to ensure that all materials are available when
customer place order on any type of product since they do not have appropriate method to

manage the inventory.

Whenever the new order from customer is placed, material planning department has to
check for all material availability totally 1,008 items. This process takes very long time

and lots of efforts. So the tools for inventory management system are required.

1.3. Objectives of the Research



The main aim of this research is to find some solutions to material acquisitions for a

specific commercial refrigeration manufacturing company, and in particular to develop a

suitable inventory management system for controlling raw materials.

1.4. Expected Benefits

The expectation from this research is that its outcome will implement:

1.) To increase the efficiency of managing inventories especially on material

replenishment process. It will reduce time and effort of material planning and
purchasing sections to work on checking material availability and ordering incoming

materials.

2.)Improvement of customer service level and less material shortage once production

need.

3.)Reduce sunk costs of inventory.

1.5. Scope of the research

1.

The research studies the inventory of both imported and local raw materials used to
manufacture the refrigerator cabinets only. Spare parts, installation materials, and
finished goods are not covered. There two categories of the cabinets: (1) multideck
cabinet that includes Methos model, and Monaxis model, consisting of the sub-
model totally 33 types; and (2) Island cabinet that includes Irios model consisting of
the sub-model totally 4 types.

2. Type of inventory control in medium term planning for imported material is

classified as the “CKD) ‘type that has 10 balance one {ime pér month in every month.
And this can be assumed as a demand forecast made 3 month in advance equals to

supplier lead time.

. The existing information and data from company under study will be used in this

research. The existed system and data are Bill Of Material (BOM), prices, supplier

information, demand, supplier lead time, inventory status, month end data, etc.

4. Performance Measures in the inventory control in this research are:

(1) Customer service level which collected from statistical data of achieve in
serving customer demand; and

(2) The percentage of material availability when transfer to production line; and



(3) The inventory value remained after the stock ends in every month.

1.6. Research Procedure

1.)Undertake a literature review to capture the theory and methodology for the
previous and current study of inventory control and management and other relevant
studies.

2.)Study existing material management procedure and identify the problem.

3.)Propose solution for the identified problem.

4.)Data gathering from the existing system by analyse the inventory management
process, collecting historical data of demand from customers and supply from
suppliers, and collect required data and parameter of each item.

5.)Study constraint of each item and classify material group according to source of
supply and purchasing constraint.

6.)1dentify suitable inventory policy and inventory management system to each group
of material.

7.)Develop standard working procedure to be a direction of new inventory
management system.

8.)Establish tools to link the newly developed inventory policy to the existing system.

9.)Evaluate the result of developed system by comparing result of actual system to
proposed syster.

10.) Arrange the thesis note presenting the research methodology and the results, study
analysis, conclusion, discussion and recommendation made for a further study.

11.) Thesis examination.



CHAPTER II

THEORETHICAL CONSIDERATIONS AND LITERATURE REVIEW

2.1. Theoretical Consideration

2.1.1. Introduction

Inventory is the list of goods, raw material or resource held available in stock. In services,
inventory generally refers to the tangible goods to be sold and the supplies necessary to
administer the service. Manufacturing inventory refers to items that contribute to or
become part of a company's product output. Manufacturing inventory is typically
classified into raw materials which are materials and component parts scheduled for use
in making product, work in process (WIP) which is materials and components that have
begun their transformation to finished goods, and finished products which are goods

ready for sale to customers.

Inventory can also be seen as evil since it 18 a resource that has value in economical so
managing inventory is a crucial task in business management for any organisation.
Everyone wants to reduce it since inventory is what we have already paid but waiting for
use. It can be seen as an asset with little return. Thus organisations have always been
faced with dealing with the two conflicting objectives of inventory management, to
provide maximum parts availability while keeping inventory low. Companies looking to
target perfect order fulfilment need to follow good inventory management practices to
avoid excessive inventories and missed customer orders due to inventories deployed in
the wrong places.-Many-arganisations face problem-of too-much inventories, yet they

experience stock-outs-and shipment-delays at the same time.

2.1.2, Purpose of Inventory
Stock 1s kept to maintain stable production operations, provide customers with adequate

service, and keep investment in stocks and equipment at reasonable levels.

1.) To maintain independence of operations: A supply of materials at a work centre
allows that centre flexibility in operations. For example, there are costs for



making new production setup. This inventory allows management to reduce the
number of setups.

2.) To meet variations in product demand: The demand for the products may be
possible to produce the product to exactly meet the demand if it is known
precisely. However, demand is not completely known and a safety stock must be
maintained to absorb variation.

3.) To_allow production schedule flexibility: A stock of inventory relieves the

pressure on the production system to get the goods out. This cause longer lead
times allowing production planning for smeother flow and lower-cost operation
through lot-size produetion.

4.) To provide a safeguard for variations in raw materials deliveries: When material is
ordered from suppher, delays can occur for several reasons such as a normal
variation in shipping time, shortage of material at the supplier's plant causing
backlogs.

5.) To take advantage of economic purchase order size: There are costs to place an
order. So the larger the size of each order, the fewer the number of orders that

need be written.

Inventory management has been a {opic of considerable and widespread interest for a
long time. The core of efficient inventory management is having appropriate level of
inventory volume without shortage that cause the discontinuous system and do not lose
chance of financial too much 1.e. have enough material to be used with any purpose by do
not keep it too much. Good inventories are needed to cover supply and demand needs, as

well as account for uncertainties in both.

An inventory system is the set of policies and control monitoring levels of inventory and
determining what levels should be maintained, when stock should be replenished, and
how large orders should be.

One approach for getting to more efficient inventories i1s Tmprove inventory
replenishment processes'- Reduce inventory waste by using formal scientific-based
methods to manage inventories for all types of inventories, including raw

materials/components, work-in-process, and finished goods.



Scientific inventory management started with the derivation of the economic order
quantity (EOQ) system. The model is treated by many standard books on inventory
management, e.g., Hadley and Whitin (1963), Johnson and Montgomery (1974), and
Riggs (1970). One of fundamental assumptions inherent in the derivation of the basic
economic order quantity is that the items are maintained under independent control. This
assumption is likely to be inappropriate under any of the following circumstances:
1.) Several items are produced on the same equipment, in which case
coordination of run quantities may significantly reduce set-up costs.
2.) Several items are purchased from the same supplier, in which case
coordination may allow use of 'group’ quantity discounts.
3.) Several items share the same transportation facility, in which case
coordination may result in transportation economies (e.g., full car loads).
By sharing a common supplier or commeon production facility of a family, there is a
major setup cost to make a replenishment of the family and a minor cost for each item
included in the replenishment. It makes senses (o coordinate replenishments of the

various item of the family.

2.1.3. Inventory Costs

In almost any business analysis involving inventory must be converted to inventory costs.
Inventory control is ¢encerned with mmmuizing the total eost of inventory. The three
main factors in inventory control decision making process are:

1.) Holding costs: The cost of maintaining inventory in a company's warehouse. This
cost depends on the amount of space required, and how much that space costs.
This includes things like rent, utilities, insurance, taxes, employees costs, and also
the opportunity cost of having capital tied up in. storage, insurance, investment,
pilferage, etc.

Holding cost = Interest on capital invested 1n inventory + Ratio of average carrying cost
Where;

Interest on capital invested in inventory= Internal rate of return= Money Loan rate

StorageCost

Ratio of Average holding cost =
AveragelnventoryLevel

2.) Ordering costs: cost involved in placing an order or setting up the equipment to
make the product. Ordering costs include things like cost of order preparation,



communication, transportation according purchase order, receiving, handling,
administration cost over the purchasing.

Ordering Expense
NumberOfltemInPurchaseOrder

Ordering cost =

3.) Shortage cost: This element concerns what is lost if the stock is insufficient to
meet all demand. This factor is the most difficult to measure and is often handled
by establishing a "service level” policy. e.g., certain percentage of demand will be
met from stock without delay.

2.1.4. Factor in Inventory Decisions

To help manage the inventory there are three factors that affect policies and strategies.

1.) Type of Demand
The nature of the demand pattern has an effect greater than any other possible factor on

the appropriateness of the when-to-order decisions rules and, thus, on the design of the
inventory management systém. There are two types of demand impact production
organisations. There are independent demand and dependent demand. It is important to
understand the difference of these two demands for managing inventory because entire
inventory systems are predicted op whether demand 1s derived from an end item or i
related to the item itself.

(1.)Independent demand: external demand for end items or services which is
uncertain and we predict it using forecasting methods. This demand may be
affected by trends and seasonal patterns. Inventory models used in managing
independent demand items generally determine how many units need to be
ordered, and how many extra units should be carried to provide a specified service
level that the company would like to satisfy immediately from stock on hand. The
statistical stock control systems such as Reorder point system, Reorder level or
two bin control system can be used for this demand pattern. These systems can be
operated manually at very low cost or using computer systems. Batch sizes can be
set qualitatively, based on historic usage patterns and the management's
experience, or they can be set using statistical techniques. However, they
generally involve holding stock in anticipation of unknown demand.

(2.)Dependent demand: demand for items used to produce the final product or
service. Once we know demand for the final product we can predict this demand

exactly. The control systems available for this type of demand pattern are
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Materials Requirements Planning (MRP), Manufacturing Resource Planning
(MRPII), Optimised Production Technology (OPT) or Just In Time (JIT). These

dependent demand systems are best suited to certain environments as shown in

Figure 2.1.
Job &
A]‘ CPA, PERT
OPT
Batch
I MRP, MRPII
JustIn Time
Flow

: =
Seconds Minutes Days Weeks Months

Time between successive units
Figure 2.1; Inventory control systems and environments
(Warwick Manufacturing Group, 2004)
Inventory management for independent demand needs to answer two basic questions
- When to replenish the inventory
- How much to order for réplenishment
To determine the order quantity may use fixed quantity or order up to level. To determine

when to order can consider the level of inventory on hand or define the time to order.

2.) Manufacturing environments
The degree of control differs significantly based “‘on the company's manufacturing

processes, volumes, rates, and ability to eliminate handling. Manufacturing eénvironments
highly relate to the product positioning strategy of the firm so they have a significant
effect on overall mventory policy and planning functions. It affects how a company
manages and plans inventory levels, investment, timing, and availability. The integration
of all of aspects within the business must be accommodated and facilitated by the
inventory, material requirements planning, master schedule, and final assembly schedule

systems. Bernard (1999) has compared the difference of inventory policies between the
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three manufacturing environment as shown in table 2.1. There are three different types of
manufacturing environment;

(1.)Make- or Engineer-to-order environment: Company in this environment typically

stocks a certain number of parts or raw materials which can be used to fabricate
and assemblies upon customer order. The balance of the assemblies and parts are
designed or manufactured only when an order is received. The final product is
usually a combination of standard components and other components custom
designed for the customer. The manufacturer often purchases materials after the
order is placed. The customer must therefore be willing to tolerate a long lead
time.

(2.) Assemble-to-order environment: Company use stocked parts and assemblies, in

addition to assemblies which are ordered upon very short notice from suppliers.
These environmenis typically have too many possible combinations of assemblies
to make it feasible to stock final assemblies. The product is to supply a large
variety of high quality, competitively-priced, final products from standard
components and subassemblies within a short lead time. In assemble-to-order
environments, potions, subassemblies, and components are either produced or
purchased to stock. By stocking a small supply of components and subassemblies,
the manufacturer can quickly assemble any one of an almost limitless number of
possible configurations. The customer enjoys the bepefit of some customisation,
yet has a short wait for delivery.

(3.)Assemble/Make-lo-stock environment: In this environment a customer is not

willing to tolerate a delay in receiving the product. Company typically respond to
customer orders in less than the cumulative lead time for the finished goods. Parts
are either stocked or ordered specifically for batch production runs. Finished
goads inventory becomes a significant percentage of the company's inventory due

to'the need to provide a variety of sizes, colours,and features.

3.) Manufacturer Type
From an inventory perspective, manufacturer type has a broad impact on all aspects of
inventory policies, planning, and control. There may be a significant difference among
types with regard to dock-to-dock cycle time (which affects inventory turns), inventory
delivery speed due to collapsed or multilevel bills of materials (which affects customer

service level), and quantity, cost, and variety of parts (which affects handling, storage,
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and inventory accuracy level). Inventory is least complicated for continuous and line

manufacturers which tend to have fewer parts and consistent run or batch sizes. It is most

complicated for job shops and project companies which tend to have many low volume or

one-lime p:ms low production volumes, and numerous engineering changes.

[ Area of Comparison|Engineer-fo-order  [Make/Assemble-to-order [Make/Assemble-to-stock
Usage Hlsmr},r Useful for st-::ckmg ; Useful for safety stock  |Useful fnr fnracasting
decisions
Inventory Qrder Use for stock items Use for floor stock items |Use for floor stock items
Quantity Logic
Safety Stock Any technique (fixed) [Any techn'ique (statistical)] Any technique (time
Quantity Logic for independent for independent demand |period) for independent
demand items (none  |items (either none demand items
required for dependent |required or over plan at
demand items) MS level for dependent
demand items)
Planning and Final assembly Master schedule Master Schedule
Scheduling Module |schedule
Order Status Customer arder Open purchase or Open purchase or

number, ltem number,
and related open

purchase or praduction

order

|production orders and

allocations

production orders Time-
phased with requirement

Table 2.1: The comparison of inventory control of different manufacturing environment

Manufacturing environment is really a combination of manufacturer type and

manufacturing focus. The general relationship among these areas is studied by Bernard
{1999) and illustrated.in figure 2.2.

(1.)Project :-manufacturer;  The majority part. are fabricated and assembled per the

project schedule. Parts aré typically purchased or manufactured on an order-for-

order basis (lot-for-lot order quantity techniques), without needing any special

safety stock or forecasting logic. Once received, parts are allocated directly to the

order. For all practical purposes, these parts are not transferable among orders.

Order quantities are small and order frequently have custom design features.

Cycle counting is typically not performed on customer order parts because there is

no ongoing issue or receipt activity to cause inventory inaccuracies.
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(2.)Job shop manufacturer: The objective of job shop manufacturer is making unique

or low-volume products with high quality. There may be a periodic nature to
orders, thus eliminating or at least reducing the engineering element of lead time
on repeat orders. Many different products are run in lots or batches through the
plant, and many lots are usually being processed at a given time. Low demand per
product usually des not justify flow production. From an inventory perspective,
job shops are more similar to project manufacturers than to batch manufacturers.
If there 1s some confidence in repeat orders, job shops will stock certain long lead
time components or basic raw materials and component parts. The processing of
orders requires detailed planning and control due to the variety of flow patterns
and the separation of work centres. They may purchase in larger lot sizes than are
required for booked orders 1o obtain price breaks. Where this is done, these items
are not allocated to orders when they are stocked but are added to raw material
inventory. The amount of work-in-process tends to be high relative to that in a
flow process due to gueues and long in-process time.

(3.)Batch manufactuger: The batch flow process overlaps the line flow and job shop
classifications. Batch flow is used when the cost of a line process is justified, even
though the item is not produced continuously. Marketing lead time is usually a
function backlog. This means that production cycle times may be considerably
less than elapsed time from order receipt to order shipment. This is the portion of
lead time which Just in Time philosophies specifically target for the greatest
reduction. The decision to produce in batches 1s usually the result of setup times
which inhibit mixed model scheduling or having processes which are not balanced
in terms of eycle times from one to the next. Orders must typically be produced in
less than cumulative lead time (1.¢., longest lead time purchased part plus
manufacturing cycle time). This means that end-items must be forecasted at the
master schedule level so the component parts can be stocked. The order quantity
technique set by inventory is then executed through MRP explosions. Independent
demand is additionally forecasted and added to the MRP order quantity to
establish a stocking quantity.

(4.)Line manufacturer: Machining and assembly lines are used in repetitive

manufacturing where process times are balanced from one operation to the next or
can be balanced by redistributing workload among team members on the line.

From an inventory perspective, line manufacturers are similar to batch
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manufacturers at the product line and product family levels. The differences
become more pronounced as lines become dedicated to products. Inventory
planning and control is driven by the rate of flow. The continuous availability of
materials and parts is critical.

(5.)Continuous process manufacturer: Lines may be dedicated to a single product or

configured for changeover within a product family or line. Setup speed for a new
product may require equipment cleaning and process parameter resetting and test
prior to production. There may be a logical production sequence to minimise the
effect of changes, such as a progressive colour, or dimension change. This affects
* scheduling and inventory timing. The number of finished goods may well exceed
the number of compenent materials, especially where packaging creates the
primary complexity differences. This lends increased importance to packaging
materials and finished goods warehousing than may be encountered with project
and job shop manufacturers. Materials have to be continuously supplied to the line

without any interruption.

Project -
Engineer-to-
Order
Job Sho : Low Volume/
J pake High Variety
o to-
E Order
8 Medium Volume:
g Batch Meduim Variety
E Assemble-
3 to-
2 j
= Make- Order
to- { Product Type
L : High Volume ro yp
tie Stpck /Low Variety
High Volume
/Standard
Continuous Process
Produgt . . _.c.ceme--sm—wss—cmacasmmmmTonn Process

Manufacturing Focus

Figure 2.2: The relationship between manufacturing environment and manufacturing type
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2.1.5. Inventory Systems

To answer the question of how much to order, there are different approaches to how
much and when to order. In general there are two general types of inventory systems,
based on when the inventory levels are reviewed. The two types are Continuous Review
and Periodic Review. The basic distinction is that continuous review models are event

trigger and periodic review model is time trigger.

1.) Continuous Review Inventory Systems (Q Systems)

Under any continuous review system, the reorder point and order are fixed, but the time
an order is placed is allowed to vary with fluctuations in usage. This system needs to be
constantly monitored the level of inventory and it replenishes when the stock drops to a
certain level. The objective is to place an order whenever the amount on hand is just
sufficient to meet a “reasonable” maximum demand over the course of lead time which
must be allowed between placement of the replenishment order and receipt of the
material. The key to setting the safety stock is the “reasonable” maximum. The fixed-
order of material replenishment is ecommonly used for seasonal demand items. So as not
to stock a full supply of this material all year round, it is necessary to program the
systems to flag this material on a fixed-order basis. With this method, material will not
keep showing up on the réorder reports but would appeéar only at the time the order must
be placed. The continuous system is completely defined by knowing the order size and

the minimal stock level which signals the placing of an order.

2.) Periodic Review Systems (P Systems)

Under any periodic review system, the time between orders is fixed but the order
quantity, demand rate, and reorder point are variable. The lead-time can be fixed or
variable. The level of inventory is periodically monitored and reorder points occur at
fixed-time intervals. With the periodic system, the number of units remaining is not
reviewed each time a unit is issued from stock. The size of the replenishment order is
variable and depends on the number of units in stock. The order quantity varies from
period to period and depends upon demand. The new order must be such that the resulting
inventory position will large enough to satisfy demand until the next review. This system

generally has higher level of inventory to account for abnormal demand behaviour during
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the period between reorder points. This category includes materials for projects and

frequently used materials.

Comparison of Q Systems and P Systems:

Q System

- This system requires continual monitoring of inventory levels.

- Less safety stock is required because demand during only the lead time must be

covered,

- Fixed order quantities are desirable or, in some case, mandatory.

- Review and replenishment intervals can be set on an item-by-item basis.

P System

- It 15 easier to combine orders to same suppher, which may reduce per unit

purchase/ transportation costs.

- Reordering at fixed iniervals ofien is convenient,

- Inventory position must be known only al review time; thus, a perpetual

inventory system is not requived.

The major advantage of continuous review is that, it provides the same level of customer

service while requiring less safety stock than does periodic review. Disadvantages of this

continuous review system are in terms of expensive reviewing costs and reviewing errors,

especially for fast-moving itéms where théré aré many transactions per unit of time.

However, for extremely slow-moving items very little costs are incurred by continuous

review because updates are only made when a transactions occurs.

Routine inventory decisio

Order Quantity
Fixed (Q)  Variable {S)
=z
Z
=]
> g Qs S5
5 =
B
=
L
)
-IE R
S E QT S.T
M

Figure 2.3: Routine inventory decision

Q means order a fixed quantity (Q)

S means order up to a fixed
expected opening inventory (S)

s means place an order when
inventory balance drops to s

T means place an order every T

period
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3.) Other Replenishment Methods

There are many methods available for replenishing inventory material. In this thesis, four

of the most commonly used are discussed.

Dependent Demand Independent Demand

- Fixed Schedule (P System) - Two Bin System

- Fixed Order (Q System) - Reorder Point/EOQ
- Min/Max

- Fixed Period Quantity

(1) Two bin system: The two bin jnethaﬁ"i&n;rﬁen used for low-value frequently
used material that can be planned for exact requirements or usage. Material frequently
used with the two bin system ycfudes nails, nuts, bolts, and other low-value, high-usage
items. As shown in Tgple‘/ 2.2. method 35
implement and equally e.ji,yv‘l‘::;lmpk;usage.-.— 4

for replenishing such material are easy to

7

- Use from this bin only

A,cj 7 L
- When empty, use Bin 2 anr.f nzm:ter T
Tahle 2.7 Two hm system

L~ : ;/
\ l

A i: LA

(2) Order pmnt, Drder Quantity (s.Q) system: A ﬁxad order quantity model
initiates an order when the event of reaching a specified pmnt s, at which an order will be
placed and the size of that order, Q. The order point, s, is always a specified number of
units. An order of size'Q is placed When the inventory available (¢urrently in stock and on
order) reaches the point s. The purpose of the EOQ formula is to determine the order

quantity that will minimise the sum of mttErmg and holding costs per unit/time. EOQis a
model that defines the optimal quantity to order that minimises total variable costs

required to order and hold inventory.

Underlying assumptions
e The demand for the item is constant and known.
e Supply is certain, and lead time 15 fixed and known.
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+ Jtems are ordered in lot (batches), and complete orders are received.
+ Ordering decisions for one item can be made independently of other items.
¢ Quantity discounts are not calculated as part of the model.

¢ Stock out and shortages can be completely avoided.

Because the requirements for using a ROP/EOQ system may be difficult to achieve
{constant and known demand and lead time, instantaneous replenishment, and zero
shortage allowance) a more appropriate method for determining material requirements

with irregular usage patterns would be Min/Max System.

(3) Order Point, Order-up-to-level (s.5) system: This system is also called

min/max system. It is used for items where material demand is constantly changing so it
involves continuous review. It is based on the maximum and minimum amounts of
material that the user (nol a system caleulation) determines. In this type, maximum and
minimum numbers of units to be stocked are determined plus the amount of safety stock
required until the next order is filled. Whenever the inventory on hand reaches this
minimum stocking level or reorder point s or lower, an order is placed for the number of
items necessary to reach the maximum stocking level or order-up-to-level S. The
advantage of a min/max system is that different minimum and maximum levels can be set
for each class of items or for individual items if necessary. If all demand transactions are
unit-sized, the (5,Q) and (s,5) systems are the same because the replenishment requisition
will always be made when the inventory position is exactly at s; that is, in this case, S =
s+Q. The replenishment quantity in the min/max system becomes variable as soon as the
transactions can be Jarger than unit s1ze. The major difference between the (s5,Q) and (s,S)
systems is that the sizeé of each order can be varied ‘based on need. The EOQ system

assumes a stable-and independent demand.

(4) Fixed Period, Order-up-to-level (R.S) system: This system is known as a

replenishment cycle system. The control procedure is that every R units of time enough is

ordered to raise the inventory position to the level 5.
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2.2. Literature Review
Inventory control and management is in widespread use in order to perform the

appropriate inventory volume in each organisation.

Widiarta and Berghen (2004) presented inventory policies for a Make-to-Stock and
Make-to-order (MTO) environment. For the raw materials of the MTO items, three
inventory systems are proposed and being applied simultaneously to fine the most
optimal policy that provide the lowest possible total costs while achieving the targeted fill
rate. Three inventory systems are MRP, standard (s.Q) inventory system and modified
(5,Q) system. The differences between standard and modified (s,Q) inventory system is
that reorder level of standard system depends on the inventory level while the modified
system depends on customer demand excess. It is revealed that a modified (s,Q) inventory

system is preferred among the others.

Bitran, Hax, and Sabatier (1981) introduced a statistical approach to estimate the
performance of inventory systems. They stated briefly on the existing methods, present a
stratified sampling methodology, and describe a new technique to estimate seasonal

factors and safety stocks.

Anderson (2002) studied the inventory management practices in a communication
equipment and services company where buyers used their own intuition and rules-of-
thumb to decide order quantity and the level of buffer stock which leads to high inventory
level but low customer service. The author described the design and implementation of an
automation inventory management system that optimises inventory levels and decreases
manual effort. Quantitative analysis ‘was used to develop aninventory management

simulator,

Graban (1999) studied on the development and implementation of a data-driven
inventory and production planning methodology for the semiconductor manufacturer. The
major causes of the need to hold inventory are buffer against long and variability cycle
times, and uncertain demand. The research builds upon extensions of the base stock
model to recommend target finished inventory and work-in-process levels, as well as
material release decisions. The model also allows prediction expected customer service

levels under their actual inventory situation.



Jayaraman (1981) used an (S,c,s) policy which is a practical procedure for selecting the
order-up-to-levels, can-order points and reorder-points of a coordinated control system.
The model is appropriate for cases where there are a variety of suppliers and a large

number of items supplied.

Group ordering inventory management system has been conducted by Tanan Kraikosol
(2000), applied to a construction material distwributor. A wide variety of items is grouped
by suppliers for the purpose of truck loading capacity study. The Minimum-Maximum
inventory system (s,S) is used for each item. Values of order quantity (EOQ), order point
(s), order-up-to level (S) of each item are calculated. The demands are assumed constant
and deterministic. One purchase order is considered from inventory system to truck

loading algorithm.

Ratanamaethanon (1991) studied the coordination of replenishment in consumer
product manufacturing plant. The study deals deterministic demand assumption. Raw
material groups are classified according to ABC analysis and supplier. Different policies
are applied to each material group. The study uses a coordinated replenishment with
periodic review for selecting the order quantity, order interval in combination with safety

stock consideration.

Jirapat Rasree (1996) used work study to develop the production planning and inventory
management in the Polyethylene Pipe Factory. The objective of this thesis is to study
problem and propose suggestions or solution in ordet 1o improve the production planning
and inventory management process in the case study factory. The result of this study lead
to review the under organisation chart and create the cooperation. The thesis propose
suggestions of solution of improving, the erganisational structure and job description and
inventory management system by classifying code of product, setting up storage system,

inventory control system and improving production planning and scheduling.

Somchan Vuthipadadon (1997) addressed a development of a shelf-space allocation and
inventory model of goods in retail store. The model is considered under space limitation.
To determine an optimised policy, the profitability of the assignment shelf-space

allocation and inventory policy is maximised.
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Inventory management and storing design has been studied by Duangkhae Vetchasart
(1997), applied to the telephone organisation of Thailand. Cumulative graph is employed
for analysing the collected data. The data required for the cumulative graph are the
incoming-inventory quantities and the outgoing-inventory quantities. Forecasting by
time-series analysis is employed to find the projected demand for 1 year. To find the
optimum inventory level, safety stock and the number of order placed that give the lowest

total costs are calculated.

Suksan Laorakkitchakarn (1999) studied on the improvement of inventory control of
parts that supply from outside supplier in car remodelling plant. The result of the study
lead to the improvement method as fiestly, to reduced lot size to order part. Especially
parts with low demand. Secondly is to change the order method from order as model to
order by part item. Thirdly is applying KANBAN philosophy to adjust part order volume
to support uncertainty. Fourthly 1§ using compuler to support new system by making

database from Microsoft Access 97.

Terdphan Stienswasdi (2001) has explored the problems for a switch factory and
developed material inventory control system as well as established review procedure for
checking inventory level. By using MRP and ABC technique; the efficiency of material
inventory control can be improved significantly.

Hartanto (2000) revealed about inventory position control having Poisson process
generate the customer's arrival. The inventory position is taken from on-hand inventory.
Lead time of procurement 15 zero. A mathématical model, Expected Path approach is
developed to describe two situations ‘under the condition that only one emergency
replenishment is allowed in a cycle. One is the situation, when the inventory position
does not reach zero until the cycle ends. Another is the situation, when the inventory
position reaches zero before the cycle ends. There are two decision variables are

considered. One is order-up-to-level and the other one is cycle length.
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CHARPTER 111

DISCUSSION OF THE SYSTEM UNDER STUDY

This chapter discussed about an existing inventory management system of the company
under studied. The study includes identifying function and criteria decision on inventory
management, inventory management activities, and information flow. After that the

causes of inventory management problem is defined.

3.1. Overall View of the Company
The company under study 18 a manufacturing and distribution centre of refrigeration

equipment used in supermarkets and hypermarkets in Asia Pacific and Oceania zone.

There are two main categories commercial refrigeration cabinets that company under
study produce: (1) Multideek cabinet that includes Methos model and Monaxis model,
consisting of the sub-maodel totally 33 tvpes; and (2) Island cabinet that includes Irios
model, consisting of the sub-model totally 4 types. The company under study supplies a
sort of “assemble-to-order’ products whose detail of product is varied, depending up on
the customer requirement. The standard colour of all cabinet types is interior and exterior
white (FA0117). Whenever the customer request cabinet painted in other colour,
customer has to identify in the purchase order. Exterior parts can be painted in-house.
Difference of interior colours effects to stocking items since special interior colour has to
be painted from outsource. However, the interior colour that the company can paint is
limited. Product deseriptions ‘and their available interior-colour are represented in

Appendix A.

The production plant'is assembly line that order in material from two main sources i.e.
local materials and imported materials. The imported materials are ordered from
headquarter in Germany and controlled as completed know down ‘CKD’ type. Once
customer’s demand arrived, refrigeration cabinets are assembled and distributed to
customer both local and foreign customer. Overview of company activities can be drawn

as a summary in Figure 3.1
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Figure 3.1; Cnmpaﬁfgﬂ/ivities overview

3.2. Current Inventory Manageme Syyem '

The current system diagram 1§ a plcmnﬂ summary of the information and images that

have been collected in uymg/{dﬁierstmtxm current condition.

3.2.1. Function and Dec on on Inventory Management

Inventories are existed in the ;r ungﬂw;smdy because cycle time from receiving
customer order is short n ad hme;ﬁf ordering materials from suppliers. The
committed lead time afier re mg‘ érﬂer fl;? ::ustmnat is three weeks while lead time

of ordering imported mater ﬂ;n‘eamnntfﬁﬁe,ga.geaand lead time for local material is

varied depends on item. Inventory is mde:r WDSI!JIIH}' of logistics department. The

et /

logistics department sﬁ}lcnme 18 1lh131rated in Fjgum 32. [

\7 ,._iJ
L) Logistics Department U
( |
Material Section Customer Support Section
Material Planning Order Processing
Purchasing ‘Custom officer

Warehouse
Figure 3.2: Logistics Department Structure

The function, material flow and information flow of the existing inventory management

system can be drawn as Figure 3.3.
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—D_" is the information flow
_-_, is the procedure to update inventory status in the database

q’. 1s the maiéri&l flow
Figure 3.3; Working flow and information flow for existing inventory management

The company under study has divided the responsibility for inventory management
among four sections: order processing, purchasing, material planning, and warehousing.

1.) Order processing function: Order processing performs as a liaison between customer

and company under study. Once order arrived, order processor has to decide whether
or not to accept the order by checking the model and accessories of the order. The
decision criterion is the list of available model and accessories that the case study
company can produce. After order is confirmed delivery date by material planner,

order processor will arrange the quotation to confirm order and feedback to customer.

2.) Material planning function: Material planning is responsible for planning and
scheduling when and how many materials are required in the production line. Material
planning also arranges the production schedule and capabilities to satisfy customer

demand.
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Once order processor send customer’s order, material planner will check the
availability of imported materials which controlled as set. If the set of imported
materials are available, the order will be accepted and confirmed week of delivery to
customer. In case the set of imported materials are not available to serve customer's
order, the order would be denied then material planner has to inform the week that
imported material will be available. Customer will then consider whether or not they
can wait until the confirmed delivery schedule. The availability of imported material
and production capacity is the decision eriteria for material planner to decide whether
to accept the order and when the finished goods will be available. When receiving the
confirmation of customer order, the assistani material manager will generate a
production plan which is a master work schedule for every department, and prepare
picking list for warehouse inorder (o transfer material to production line. One planner
will generate material requirement plan (MRP) mainly for local material and send to
purchaser. Material planner has to decide what material, and how much should be
replenished. The decision eriterion i1s nventory level. Requisition from material
planner is made whenever the available inventory level (stock on hand plus on order

minus backorders) is not sufficient to serve customer demand.

3.) Purchasing function: purchasing is the management of the acquisition process, which
includes deciding which suppliers to use, determining the ordering quantity,
negotiating contraets, and tracking the order status. Purchasing must satisfy the
company's long term supply needs and support the company's production capabilities.
This task is crucial for the company since the inputs and outputs of downstream
productive processes depend on how well the task is performed. Purchaser has to
make decision on two steps.-Firstly, purchaser has to select the best supplier on
multiple criteria. The decision critérion for purchaser is supplier's potential, price,
lead time, veplenishment quantity, and payment term. Secondly, purchaser has to
decide ‘the replenishment quantity. After receiving the requisition from material
planner, there are two constraints affect purchaser decision; (1) purchasing quantity
constraint which is the contract between company under study and supplier; (2) actual
lead time. Average lead time of local part is two weeks, if items have lead time more
than two weeks, purchaser will add up replenishment quantity according to self

experience.
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4.) Warehousing and distribution function: Warehousing and distribution are the

management of the material kept in the case study company who has limited storage
area and management flow of materials from company under study to customers,
involving the storage and transportation of products. The activities of warehouse
include (1) receive the incoming material which warehouse staffs have to check for
quantity and quality; (2) material handling starts from receiving material, keep in
warchouse until issue to production line; and (3) distribution of finished goods to

customer after all cabinets of the same order are completed.

3.2.2. Material Flow

This section discussed on material flow to consider working flow of taking incoming

material, the decision criteria, Tactor that activate oulgoing material. The material flow 1s
drawn in Figure 3.4,

Local Suppli

Warehouse of Production Warehouse of Distribution
raw materials Line - finished goods .

) : Foreign Customers
Foreign Suppliers

Material incoming process starts from the requisition of material planner which can be

Figure 3.4 Material Flow

divided into two cases according to source of supply.

1.) Imported material from foreign supplier which is headquarters of company under
study. Imported material requires 90 days lead time so the process of ordering has
to be done no later than three months before the arrival of demand. Material
planners will decide the level of buffer stock by their experiences. The decision

criterion for stocking of each model is based on human judgement based from the
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historical demand. The example of purchasing imported parts is shown in Figure
35.

[ P ee—]

] 2 3 4 5 (month)

Figure 3.5: Planning Horizon of imported materials

At the beginning of the first month, material planner has to order material in
advance to use in the forth month. In erder to decide how much material to be
ordered, material planner has to consider the inventory level at the first month as
the beginning level. Next step is 10 predict by estimating how many cabinets will
be supplied in the second month, and third menth which resulted in the inventory
level at the beginning of the forth month. Material planner has to estimate for the
expected supply in the forth month. Finally, material planner will know the

replenishment quantity.

Al the second month, material planner has to order material in advance to use in
the fifth month. If the estimaie usage of second month is not equal to the previous
predict data, it will be adjust replenishment quantity in this month which will
affect the beginning inventory level in the fifth month.

The planning procedure repeats as described above at the beginning of every
month which likely to be periodic review with reviewing period at once a month.
Company under study has buffer stock of imported material for every model but
keeps at different quantity depends on the level of past demand. Material planner
manages imported material as group part. A group part means part that assembled
to complete one model of cabinet. One group part has every item for each model.
Imported material ordering process has to be approved by managing director

before order is released.

2.) Local materials require different lead time upon each supplier. Local materials are
managed as a group part. The order for local materials 15 made only after the

customer’s demand arrived. Local material does not have safety stock available for
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every model. Only 15 models listed as Table 3.1 are kept as safety stock. The
safety stock for local material is also kept as complete set and the quantity to be
kept in stock is determined by material planner's experience of past customer's
order. In addition, the safety stock for the above models include only standard

materials not include accessory items.

380033 | MONAXIS 73.188 B3 D | White 4 | Hong Kong

380034 | MONAXIS 73.250 B3 D | White 8 | Hong Kong

380035 | MONAXIS 73.375 B3 D | While 3 | Hong Kong

380039 | MONAXIS 73.188 B4 D | While 3 | Hong Kong

380040 | MONAXIS 73.250 B4 D | While 6| Hong Kong

380041 | MONAXIS 73.375B4 D | White 2 | Hong Kong

380228 | METHOS 74.188 A3 White 6 | All except Australia
380229 | METHOS 74.250 A3 White 15 | All, except Australia
380230 | METHOS 74.375 A3 White 45 | All, except Australia
380473 | METHOS 74.188 A4 LZ | Black 4 | Australia

380474 [ METHOS 74.250 A4 LZ | Black 15 | Australia

380475 | METHOS 74.375 A4 L.Z | Black 30 | Australia

820368 | IRIOS SG3.250 B8 White 10 [ All

820369 | IRIOS SG3.375 B8 White 25 | All

820370 | IRIOS SG3.CE183 B3 White 6 | All

Table 3.1: List of Safety Stock Available for Local Material

Once a supplier delivers the raw material according to purchasing order, QC will check
the conformity of material specification and then material will'be kept in the raw material
warehouse. At this point, the accepted raw materials become inventory and are stored in
the warehouse. When there occurs a customer demand, raw materials are withdrawn from
the stock. This means that customer's demand is a triggér of matérial outgoing from the
raw material warehouse. Generally customer places order as project which makes a
lumpy demand pattern. Materials care then transferred from warehouse in bulk to
production. assembly line. When production process is finished, finished goods will be
gradually transferred to finished goods warehouse and will be kept in the warehouse until
all cabinets of the project are completed. Distribution process will be done only after all
cabinets are completed. In the company under studied, finished goods are not appeared in
the accounting book at the end of every month since all finished goods have to be loaded
in the week production complete. The logistics department takes responsibility for this

material flow excluding the materials in production line (WIP).
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3.2.3. Information Flow

Customer

é | ' 11
Order |
Processor

\]

Supplier

Figure 3.6: Information Flow

Information of material starts from customer’s demand which activates issuing of
materials. After receive customer's order, order processor will send the demand
information to material plannér in order to allocate the demand in the plan. In the same
time, order processor will feedback customer by offering quotation as an order
confirmation. Material planner will allocate material in the inventory database and the list
of material will be automatically generaied from the system. Customer's demand
information will be transformed to be production plan by material planner and send to
other function as a mastér schedule. Customer's demand information will be changed to
list of material required by material planner and send 1o warehouse as a picking list.
Material which is insufficient to supply will be listed by material planner and send to
purchaser to make replenishment. Incoming material starts at this stage. Purchaser then
key in purchase order in database and sends purchasé ordér to supplier to order in
material. After that materials will be sent to warehouse with invoice which is information
from supplier to company under study. Warehouse will send the invoice to QC and
request for material inspection. After inspection process, QC will send invoice back to
warehouse. Key operator at warchouse will update the material incoming in the system.
Purchaser knows the receiving of material through the inventory database, then informs

material planner to update material status.

According to the flow, it is obviously seen that the most information between each party

flows only one direction so information sharing among them is limited.
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3.3. Analysis of the Current Inventory Management System

In recent years, the company has incurred large expenditures for materials and a number
of stock outs. The major problem of the organisation under studied is the "inventory level
1§ nol appropriate”. Some items are too much and cause the excess stock while some
items are not enough to smooth the production line which causes shortage materials in

production line.

3.3.1. Factors Effect on Inventory Level

The factors effect the result of inventory management can be classified into two types; (1)
external factor which is uncontrollable factor, consisting of customer's demand and
supplier delivery performance; (2) im.emﬂ factor which is controllable factor, consisting
of internal inventory management. In order to define the major problem causes the
inventory inappropriate, the"iﬁgt‘cme of problems of every factor should be analysis.

é

Supplier
Delivery
Performance

Figure 3.7: Factor of Inventory Level

1. Customer Demand
Analysing the sale figure of each year, customer's demand is stochastic and highly

fluctuated as shown in the Figure 3.8,

In addition, the information of sale forecast is highly deviated from actual forecast as
shown in the Table 3.2. So material planning sections never used this information for

planning purpose. Material Planning section order material according to their experience.
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Sale History of All Model

Qty of Cabinet Supply (Pc)
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As shown in hmmcsl/_dﬂnmd and forecast data, the demand is highly fluctuated and
forecast from custormer i not reliable. The problems generated from demand are resulted

from customer which is a given factor which can be abated by having buffer stock to
against unexpectéd dérmand.

Due to assemble-to-order product has low volume but variety. The quantity of
replenishrnent each time is relatively small but contains many items. The reason of
having limited number of fabricated supplier is the replenishment volurne of each itemn is
low. The case study company has to group the part to order from common supplier using
some characteristics, for example thickness of sheet metal, powder painting. Moreover,
some parts need special tooling, mould which force organisation to have the selective
supplier.
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According to the assemble-to-order environment, materials are ordered once the demand
arrives. Product with varieties of part ordered from same supplier is difficult to receive
the part in the same time. If there is no certain policy for stocking material, shortage
problem will repeat. The problem from delivery of supplier has can be abated by having

appropriate buffer stock to serve long lead time of delivery.

2.) Internal Inventory Management
Inventories are existed in the company under study because cycle time from receiving

customer's order is shorter than lead time of ordering materials from suppliers. There are
three major internal procedures involve in the inveniory management process i.e. material
planning, purchasing and warehousing. However, warehousing is related more in output
of inventory level and more concern m physical. 5o focus should be made on material
planning, and purchasing functions. The replenishment will be done only demand arrives.
The internal procedure is controllable and adjustable factor which value to focus.

In conclusion, two of these factors which are causes of inventory level, customer demand
and delivery from supplier are given factors since they are factors that involves with
external environment. In order to improve the inventory management process, this study
will focus on internal inventory management. In addition, the company can abate the
effect of these given factors by having appropriate level of safety stock which has to be

controlled at internal inveénitory management.

3.3.2. Problem Analysis on Working Flow of Logistics Department

According to the inventory management procedure which mentioned previously, the
problems of internal inventory management should be focused on two sections which are
material planning and purchasing. The study should start on the working procedure of
material planning and purchasing section. The flowchart procedure of both functions on

inventory management is shown in Figure 3.9.
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Figure 3.9: Working Procedure of Material Planning and Purchasing Sections
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There are two points of existing work flow lead to inventory management problem which

listed below:

1.

Some sets of local materials are ordered as stock before the arrival of demand as
described previously. The number of buffer stock can be supplied only 3 weeks
average since average lead time of local materials is 3 weeks. However, the
demand from customer is not exactly like what available in stock. It is too risky to
prepare materials equals to the average lead time of supplier. In addition, for the
fabrication items which usually need longer lead time than 3 weeks, stock out can
not avoid. The stock out event when demand arrive also effects to the supply of
other materials since urgent purchase order has to interrupt supplier's schedule. In
contrast, for items with shorler lead time than 3 weeks, ordering the complete set
of local material 18 one reason of high inventory level. Some items used
commonly in many models, controlling materials as group of parts leads to
unnecessary inventory problem. To solve this problem, it is necessary to collect
the actual lead time of supplier to determine the stocking policy and
replenishment quantity of each item.

After material planner finished on preparing inventory level report, purchaser

knows what item and how much to order from this report. Anyhow, purchaser

makes replenishment on items shown in the report with different replenishment
quantity. The reasons from purchaser on changing order quantity are listed:

1.) There are purchasing contracts between company under study and its vendor
to place each order not less than minimum quantity defined in contract.

2.) Some materials have packing standard size, for example wire which packed in
roll, nut which packed in a carton. These parts do not slit to sale.

3.) Lead time that material planner used is less than actual lead time. This resulted
in the urgency of purchase order many times when the demand excesses the
butfer stock. The wurgency, of order which always interrupt supplier's
production schedule, other parts that already scheduled will be delayed and

cannot deliver on the committed date.

Briefly, the replenishment process of a case study company is highly based on experience

of material planner and purchaser. The stocking policy and stocking level is not

appropriate. The ordering policy is not established. Information sharing between two

sections who mainly involve in inventory management is missed. Non-appropriate
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inventory level then occurs as a result and transforms to high inventory level, low
customer service level, and shortage materials when production need. Consequently
company has to effort higher cost, for example, operational costs to management
inventory, production cost on waiting for shortage materials, etc.

AOUUINBUINT )
RN ITNINENAY
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CHAPTER 1V

PROPOSED INVENTORY MANAGEMENT SYSTEM DEVELOPMENT

This chapter focuses on the development of the proposed system. First, the conceptual
design is discussed. Then the detailed design discusses three major components of the

proposed inventory management system.

4.1. Conceptual Design of Proposed Systemn

4.1.1. Solution Concept

According to the causes of inappropriaté inventory level due to lacking of inventory
policy and information sharing presented in the previous chapter, they can be grouped
into two problems that require improvement. So two stralegies are proposed as a solution
concept:

1) Establishing the inventory policy since the company under studied lacks of
inventory policies to be guidelines of inventory management. The company need
guideline to determine how much to stock, when to release a purchase order, and
how much to order.

2) Develop tools for sharing material information between material planning section
and purchasing section. Due to lacking of information flow between material
planning section and purchasing section. Many important data are not shared
between the two sections. So the tools to share information between two sections

will help better communication on inventory system of firm.

4.1.2, Constraint of Proposed Inventory Management System
Ideally every organisation expects to serve customer at 100 percent service level with
zero expenditure on inventory. In reality, company under study faces many constraints on
managing inventory. In general, organisations hold inventory to serve customer's demand.
However, there are many constraints effect the decision on inventory policy.

1.) Limitation of storage area of inventory

2.) Deterioration of inventory value especially obsolescence

3.) Cycle time of imported materials and fabrication items from local are shorter than

supplier's lead time
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4.) Customer’s demand has project based characteristic which consume materials as
bulk, this leads to fluctuation on customer’s demand

5.) Delivery uncertainty of raw material supply from supplier

6.) Purchasing quantity constraint which is agreement between company under study
and supplier for not to replenish less than minimum order quantity or lot size

quantity.

4.1.3. Key Success Factors in the Proposed Inventory Management System
The key factors to measure the success of proposed system are:
1. Appropriateness of inventory level: These data indicate the efficiency of
managing inventory level which can be measure in three aspects:

(1) Customer serviee level: This data is measured to indicate how well imported
material is managed against the demand fluctuation to serve customer’s
requirement.

(2) The availability of material when fransfer to production line: This data
indicate the level of local nventory management in order to improve
productivity of production line.

(3) Inventory level at month end; At the end of each month, inventory level has to
be measured to show the performance of inventory management and calculate
the inventory turn over for the duration that inventory sufficient to supply.

2. Improvement of iinformation sharing between each party: The newly developed
tools for sharing inventory information should be indicated the benefits that users
get from the tool.

4.2, Detailed Design of Proposed System
Detail of developing proposed inventory management system is considered in three parts
as described below:

1.) Developing inventory policy by study the current inventory policy, analyse the
existing procedure, define the problems, and propose the solutions for establish
new inventory policy.

2.) Establishing working procedure for proposed developed model. The working
procedure should identify responsible person, time frame, and criteria.

3.) Establishing tools to monitor inventory level and be the central data for material

planning section and purchasing section.
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4.2.1 Inventory Policy Development

Establishing production plan, material planner has to consider the availability of material,
capacity, and manufacturing constraint. Company under study has assemble-to-order
environment so the production plan is arranged from the demand of customer order which
is independent demand. Thus, production plan is an important input of the inventory
management flow. Material planner has to prepare raw materials to serve production plan

since

4.2.1.1. Current Inventory Pelicy

The demand in production plan shows a rolling schedule which material planner has to
update data weekly. The rolling production plan is normally released every Friday
evening when all orders of the week are concluded. Material planner will then generate
Material Requirement Plan (MRP) on Meonday morning. All materials which are not
sufficient to support the plan have t© be realised and purchaser has to issue purchase order
within Monday afternoon. Between these processes, there will be a manual adjustment by
purchaser due to purchasing quantity is not in line with purchasing quantity constraint. In
addition, experience and feeling of purchaser on each item also effects the adjustment. On
Tuesday, purchase orders will be released to each supplier after got approval from
Logistics manager. Materials will be transferred to produetion line one week before
delivery date. Delivery commitmeint between company under study and its customers is 3
weeks after receiving order. This means that suppler has lead time only 12 days to
produce materials which unrealistic for most of materials. This is the main reasons why
company under study has to hold ‘mventory. From the study, the inventory level of
company under study is not appropriate due to problem of high inventory but always

short of materials.

The major problems can be identified after analysis the current procedure. The company
under studied does not have appropriate inventory policy to have stock to serve
customer’s demand. The safety stock is not available for every model. The company

reserve stock only for major customer who place order frequently.

When there i1s any requirement from customer, material planner will check the availability

of imported material set and confirm to produce only when imported materials available.
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The local materials are not checked the availability at the beginning step. If imported
material is not sufficient to serve the demand, material planner has to check when the
material will be available and customer will decide whether to confirm the order or not.
Some sets of materials are ordered as stock before the arrival of demand. In addition, the
safety stock includes only standard materials not includes accessory items. The number of
buffer stock can be supplied only 3 weeks average since average lead time of local
materials 1s 3 weeks. However, the demand from customer is not exactly like what
available in stock. It is too risky to prepare materials equals to the average lead time of
supplier. In addition, for the fabrication items which usually need longer lead time than 3
weeks, stock out can not avoid. The stock out event when demand arrive also effects to
the supply of other materials since urgent purchase order has to interrupt supplier's
schedule. In contrast, for items with shorter lead time than 3 weeks, ordering the complete
set of local material is one reason of high inventory level. Some items used commonly in
many models, controlling materials as group of parts leads to unnecessary inventory
problem. To solve this problem, it 18 necessary to collect the actual lead time of supplier

to determine the stocking poliey and replenishment quantity of each item.

It is important to establish a policy as guideline for everyone who involve in managing

inventory go to the same direction. Data has to be reliable and commonly used.

4.2.1.2. Proposed Solution for Establishing Inventory Policy

From the current situation and problem of inventory management of company under
studied. Classifying group of inventory according to ordering characteristic and find the
appropriate inventory level to control for each item is a proposed solution for effective
inventory management. Since each tlem has different ordering constraint, analysing
ordering condition of them and classifying them to control in suitable way is better and

more effective than control them as a group-of materials.

Managing inventory as individual item will improve ordering time not to order too early
or too late. Currently, the replenishment will be done only when demand arrives. In
addition, for the fabrication items which usually need longer lead time than 3 weeks,
stock out usually happens. The stock out event when demand arrive also effects to the
supply of other materials since urgent purchase order has to interrupt supplier's

production schedule. In contrast, for items with shorter lead time than 3 weeks, ordering
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the complete set of local material is one reason of high inventory level. Some items used
commonly in many models, controlling materials as group of parts leads to unnecessary
inventory problem. The company under studied has to hold item with short lead time for

too long duration while part with long lead time always short of supply.

4.2.2, Procedure for Developing Inventory Policy

4.2.2.1. Classification of Materials

The inventories under study have several ilems with different source of supply. The
source of supply can be divided into two main suppliers: foreign supplier, and local
suppliers. The inventory management of items for these two sources are different since
ordering characteristic and parl supply performance i1s different. In addition, managing
imported items will affect to the agreement of ordering between inter-company which
already set to use the same regulations and can not be changed. Local materials can be
divided into three sub-groups regarding the purchasing constraint on order size of local
material since it affects to inventory policy. The details of material management are
described below:

1.) Imported material: Imported materials are materials that order from headquarters

located in Germany. Materials in this group are managed as group part. A group
part means all parts that assembled to complete one model of cabinet. One group
part has every ilem for each model of cabinet. All imported materials can be
managed as group parts since all materials are ordered under the same conditions.
It is reasonable to apply the same inventory policy to all imported items.

2.) Local material: Materialsin this group is managed by individual item. Local
materials. have different suppliér, different lead time, and different purchasing
constraint. Under the different order conditions, the local materials have to be
managed by individual item. The conditions of purchasing constraint on order size
also affects to the inventory policy of local materials. This means that local
material can be classified into three sub-groups on basis of purchasing quantity
constraint:

¢ [Local materials without order size constraint: Materials in this group can

be ordered at any quantity more than zero.
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e Local materials with minimum order guantity constraint: All materials
under this condition are fabrication items. Materials in this group have the

contract between the firm and its vendor to place each order at least not
less than the minimum quantity agreed on contract.

o [ocal materials with standard packing size: Materials in this group have to

be ordered as lot size.

4.2.2.2, Inventory Policy Selection

Inventory management under stochastic demand situation unless two basic questions
about order point order quantity need to be considered, when to replenish is another
question to consider. Under probabilistic demand situation, reviewing period plays an
important role. Too short reviewing period leads to high expense while too long
reviewing period may leads to siock out. In this system, safety stock should be set in
order to against late reviewing action. The company under study has limited storage area;
the order-up-to-level model should be considered in setting up the inventory policy first.
The support reason is the that with order-up-to-level policy, information of the maximum
inventory level of each item 1§ determined, planning for storage area of each item is

possible.

1) Imported Materials
Imported material has the following constraint on reviewing status and ordering process:

1) The replenishment process is complex since managing director has to approve the
inventory level of imported materials at the end of every month.

2) Cut off all transactions and backorder to monitor the inventory level will be done
at the end of every month. Thus, the time between orders'is constant, but the size
of the order is up to the quantity used in that month.

3) The purchase order should bec placed once a month for the reason on

transportation cost.

According to the above reasons, continuous review is not suitable since it will cause high
cost in reviewing inventory level. Periodic review is more practical for this material
group. Order-up-to-level is selected for imported material due to the storage area is

limited. Additionally, material planners confirm customer's order by using the availability
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of imported material, so imported material is a vital factor to serve the customer demand.
By this nature policy, it requires higher safety stock than continuous review because the
period over which safety protection is required is longer, the stock level has the
opportunity to drop appreciably between review instants without any reordering action
being possible in the interim. It is reasonable to control them to always be at maximum
level to sufficient enough to serve unexpected demand. Additionally, the lead time of
imported material i1s relatively long with high cost of shortage. The urgency of order to
serve customer demand is rarely possible except airfreight case. So, the purchase order

should be placed instantaneously when the inventory level drops from maximum level.

In conclusion, the system in econsideration involves periodic review and a variable
replenishment quantity 15 placed of sufficient magnitude to raise the position to the order-
up-to-level (maximum) S. Order-up-io-level policy is to bring the inventory up to the

target level with each shipment.

2) Local Materials

Materials in this group are managed by individual item. According to the working method
of company under study which the allocation of material for new order will be concluded
at the end of every week. Then, material planners will allocate material for all order and
check the availability status of all materials weekly that is likely to have a continuous
situation. Order-up-to-level policy is applicable for limitéd storage area constraint. The
major policy selected for local material with stochastic features is reorder point, order-up-
to-level (s,S). This part is propose the calculation to determine the appropriate minimum
and maximum inventory level (s,S). The system that is considered involves continuous
review and replenishment 1s made whenever the inventory position drops to the order
point (minimum) s or lower. A variable replenishment quantity is placed of sufficient
magnitude to raise the position to the order-up-to-level (maximum) S. The (5.5) system is
referred to as a min-max system because the inventory position, except for possible
momentary drop below the reorder point, is always between a minimum value of s and a
maximum value of S. In addition, this system is to control quantity of inventory. It is
better than system that is to control quantity of inventory in periodic review. That is it
provides the same level of customer service while requiring less safety stock. Even
though continuous review system are in terms of expensive reviewing costs and

reviewing errors, but lower opportunity to have shortage cost.
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The (s,S) policy is applicable for all local materials without order quantity constraint.
Local materials under the different purchasing conditions on order size should be
managed by different inventory policies. Local materials can be divided into three
subgroups according to the purchasing agreement between the company under study and
its suppliers. The purchasing quantity constraint is applicable only for local material.
Some items have the minimum order quantity constraint while some items do not. Some
local items have standard packing size and the quantity of order have to multiply by the
size of standard packing. The purchasing constraint effects to the quantity of order

placing each time. This means that local material can be classified into three sub-groups;

(1) Local material witheut opder size constraint

The (s,S) policy is applicable for all local materials without order quantity constraint.

(2) Local material with minimum order quantity eonstraint
Materials under this constraint has conditions that the quantity of order each time is not

less than minimum order agreed with supplier. The system that is considered involves
continuous review and a minimum replenishment quantity is placed whenever inventory
level drops to reorder level, s. Whenever the order desired order quantity is less than
minimum order quantity, then the replenishment has to be raised to minimum order
quantity. This case, the inventory policy applicablé reordeér point and fixed order quantity
(5,Q).

{3) Local material with stand cking size
Materials under this constraint have conditions that materials have to be ordered equals to
an integer multiply by standard packing size or lot size. The System that is considered
involves continuous review and a standard-lot size of replenishment is placed whenever

inventory level drops to reorder level, s. The policy suitable for materials in this group is
(s.Q).

4.2.2.3. Model Development
There are many aspects that might be uncertain including the lead time, the quantity that

15 actually received given the amount ordered, or the amount demanded in any time
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interval. It is impossible to provide analytical results for the most general case. Here only
uncertainty in demand and lead time will be taken into consideration.

Order-up-to-level = Base stock or Reorder point + Order quantity
Where:;

Base stock or Reorder point = cycle stock + safety stock

The base stock equation is provided for the sake of completeness. The base stock
equation has two terms: (1) cycle stock; and (2) safety stock. The cycle stock is the
amount of inventory that must held during the reorder period plus the lead time of the part
in order to service average daily demand. The safety stock is the amount of inventory that
needs to be held to buffer against daily demand fluetnation about the average and supplier

lead time is variability.

Assuming normally distributed daily demand, the Z value determines the number of
standard deviations of protection that the safety stock will cover. The Z value corresponds
to a desired customer service level, where "customer service level" refers to the
probability that any given customer order can be filled from inventory on any given day.
For example, a customer service level of 95%, which corresponds to Z value of 1.64
means safety stock protection of one standard deviation above the average ().

In general, the safety stock equation is appropriate under only certain conditions. For
example, when daily demand is very unpredictable and forecasting is extremely difficult,
the reorder point equation works very well. If demand forecasts are accurate, there is no
reason to employ the base stock model. Also, when a high customer service level is

desired, the base stock model 15 applicable.

The company under studied fit these criteria. Demand forecasts for these items have been
inaccurate. Also, a high customer service level is required to prevent a cabinet from not
shipping on time due to a shortage material. Thus, the reorder point equation was chosen
as the inventory decision engine behind the inventory management model. However the
reorder point for periodic review differs from continuous review so the model which

developed for imported and local materials have different safety stock model.

1.) Imported Materials
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The inventory control system used is one that involves Periodic Review, and Order-up-to-
level (R,S). Every R days the inventory is reviewed, and an order is placed to raise the
inventory position to S. This order is available for consumption L (a random variable)

days following the review.

According to Silver, Pyke, and Peterson 1998;

S=(, + Ry, +ZJ(,HL+R}J3 +Upo; 4.1)
Where L 1s the mean of monthly demand
Ly 1s the mean of lead time in monthly basis
op is the standard deviation of monthly demand
o 1s the standard deviation of lead time in monthly basis
Z 1s the customer service level

R is the period of inventory reviewed in month

Safety stock in periodic review
(1) Probability of stock out is the probability demand in R+L exceeds the order up to
level, S.

(2) Assume demands in different periods are independent.

2.) Local Materials
All three groups of local materials use common stocking policy;

o= py ey + o 1,0 B+ O (4.2)

Where pp, is the mean of monthly demand
Ly 1s the mean of lead time 1 monthly basis
ap-isthe standard deviation of monthly demand
oy is the standard deviation of lead time in monthly basis

7. 1s the safety factor at desired service level

Safety stock in continuous review
3.) Probability of stock out is the probability demand in L exceeds the order up to
level, S.

4.) Assume demands in different periods are independent.



According to Silver E.A. and Peterson R. (1985), when all transactions are of unit size
then every order is of size (S-5) and is placed when the inventory position is exactly at the

level s. Thus an order point can be

Q=S (4.3)
Where Q 1s order quantity
5 is order-up-to-level
S is reorder point
S and s are computed in a sequential procedure as follows:
(1) The Q expression of Equation (4.3) i1s set equal to the economic order quantity
(EOQ)
(2) Reorder point,s, is ealculated from equation (4.2)
(3) Finally, the order-up-to-level (S) value is given by S =5 + Q

The Concept of EOQ
Inventory
EY |
- 5
q \
On grder
SRSPN] [T ey b
5
+—|—»

Time
Figure 4.1: Basic Fixed Order Quantity Model
Economic Order Quantity (EOQ) Model: EOQ is a-model that defines the optimal
quantity to order that minimises total variable costs required to order and hold inventory.
The purpose of the EOQ formula 1s to determine the order quantity that will minimise the
sum of ordering and holding costs per unit time. Figure 4.1 shows that when inventory
position drops to point s, an order quantity (q) is placed. This order is received at the end
of time period L, which does not vary in this model.

2CR 2CR
=\or \Nw
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Where Q* = optimal order quantity
C = cost per order event (not per unit)
R = monthly demand of the product
P = purchase cost per unit
F = holding cost factor; the factor of the purchase cost that is used as the holding
cost (this is usually set at 10-15%, though circumstances can require any
setting from O to 1)

The inventory policies for local materials under different purchasing constraint are

different and can be classified as flowchart shown in Figure 4.2;

Major Fuijcv i5 5,5

.

v Check Purchasing
Yes condition of Q No

Q=EOQ

MO / Standard
Packing

MOQ Standard Packing
¢ * Order size factor = - EoQ
8 tan dandPackingSize
E:Tgiiﬂq l&iquﬁw Thﬂl_ Q = round up of Bl"ﬂFr S-i:!t:: factor
(5,S) policy (5,Q) policy multiply b]f standard packing size
(s.Q) policy

Figure 4.2: Flowchart of inventory policy for local material classified by ordering
constraint

4.2.2.4. Input Parameters for Inventory Model

1.) Company's desired service level: This service level against a stock out is specified.
Currently, the service level of company under studied is 93% measured from
shortage value. The purpose of this study is to improve service level, so the
service level is determined to be 95%. This means that the company under studied
admits to be out of stock 5 percent.

2.) Lead time (L): Lead time, in this study, is the interval time after the order is
placed for the raw materials, reached the plant, passed quality checking and ready
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for manufacturing. This value can be downloaded from Macola under Inventory
Transaction module.

3.) Monthly demand: Monthly demand is the monthly usage of each item. The
monthly demand data are collected from January 2005 to December 2005, The
information of monthly demand can be downloaded from Macola under Inventory
Transaction module.

4.) Standard cost: The standard cost of the items is used in this study. The standard
cost of each item can be loaded from Macola under Inventory Location module.

5.) Purchasing contract: The contract on order quantity and standard packing size of

order are used in the model. The information of purchasing contract can be loaded
from Macola under Item Vendor module.

6.) Carrying cost: Camrying ¢ost can be corrected from actual pay which accounting
department can provide this cost. In general, carrying cost includes cost of the
capital invested; the costs of deterioration, obsolescence, pilferage, insurance, and
taxes; and the storage costs due to handling, security, space, and record-keeping
requirements. The company under studied does not have the cost of taxes on
inventory. Materials can Keep in so long time and they always have issuing
transaction. Loss cost (pilferage and breakage) is relatively low. The costs of
deterioration and obsolescence are also not included. In this study, only three cost
are considered; storage cost is take into consideration because the company under
studied has to rént prémise to storé material, holding cost is included since
material has to be managed while stored in the warehouse, and interest on capital
is added to take into account the money that is required to maintain the investment
in inventory. The detail of inventory carrying cost is listed below:

a. Storage cost and handling cost: Storage and handling costs were determined
from the following information.
- Insurance
- Premise rent
- Operator in warehouse
- Instrument and transportation
- Security personnel
(2.) Interest on capital: Interest charge is added to take into account the money that is

required to maintain the investment in inventory.
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7.) Ordering cost: Ordering costs include the costs of all activities required in issuing
a purchase order. They include the cost of writing the order, preparing
specifications, recording the order, order follow-up, processing of invoices, and
preparation of payment. In this study, ordering costs are composed of
communication cost, supply cost, stationary, automation repair, traveling, and

administration cost.

4.2.3. Work Flow of the Proposed Inventory Management System

4.2.3.1. Work Flow for Set up Inventory Policy

Inventory policy is an impertant part of inventory management since users of the system
have to know that at what level the stock should be and how to control stock at the
satisfied level. In order to ¢ontgol inventory effectively, there are three input data must be
considered, customer's demand, suppliers lead time, and purchasing constraint. The
inventory control policy has to be considered annually since at the end of each year there
is a reviewing process which will review the company's result of each year and expected
result for the coming year. Sale department, engineering, material planning, and
purchasing play an important role for inventory control process as shown in figure 4.4.

The inventory policy process which is newly developed can be concluded as below.

1. Sale has to provide the demand plan and propose (0 company's management for

the coming year.



10.

11.

12.
13.

14.
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Management will set the company expected growth rate according to the
demand plan of coming year offset by actual demand of current year and
deployed as a company's policy.

Engineering has responsible to provide the part list that they will do localize for
the coming year.

Material planner has to classify new group of material according to source of
supply by refer to the proposed local part list from engineering.

Material planner has to arrange the forecast data of all material according to
actual demand data of current year multiply by company's expected growth from
management's policy.

Material planner will send the demand information of every item to purchasing
by classifying source of supply.

For imported material, purchaser will send demand information to Germany as
forecast. For local material, purchaser will sort type of material and send the list
of each type including desired quantity to potential suppliers who have
capability to produce the part in order to get the quotation. Each part has to be
sent to at least two suppliers for comparison in further process.

Purchaser has to negotiate with suppliers and compare the quotation among all
suppliers to get the best purchasing condition.

Purchaser will conclude all purchasing price and conditions and offer to
Logistics manager to get approval.

After getting approval from Logistics manager, purchaser will update
purchasing price and conditions to database.

Material planner will then classify local material according to purchasing
condition regarding to information in database that purchaser updates.

Material planner will select and apply suitable policy for each material group.
Material planner will download all transactions of actual supplier lead time and
demand from order received which happen in the current year.

Material planner will determine the average and standard deviation of customer's
demand and supplier's lead time from the downloaded data of current year in

order to calculate reorder point for the coming year of each material.
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Purchasing

‘Sale Engineering Material Planning
Establish list of Classify new group of material refer
d plan material to list of propose local material
coming propose to
order locally Y
Arrange demand forecast data

according to historical demand data
multiply by growth from
management policy

Y

Send demand information to
Purchasing department

Send demand information
to Germany

Classify group of material
according to type and send the
part list to potential supplier witk
desired quantity

Y

Megotiate with supplier and
compare the price among them
to get best purchasing
conditions

Y

Conclude purchasing price and
condition then send to Logistics
manager to get approval

¥

Classify local material according

to purchasing condition T

Y

Apply suitable inventory palicy
for each groun

v

After get approval, purchaser
updates purchasing price and
condition to database

Collect actual supplier lead time and
demand from order received on
monthly basis of whole current year

Y

Determine average and standard
deviation of demand and lead time in
order to calculate reorder point for
the coming year for each material

Figure 4.3: Work Flow for Set up Inventory Policy
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4.2.3.2. Inventory Management Work Flow
There are 5 departments involve in the inventory management process flow which are
Warehouse, QC, material planner, purchaser, and production. The procedures for
proposed inventory management are as follow:

I. Purchaser

Input: Purchaser receives Material Requirement Plan from material planner to

purchase insufficient raw material.

Output: Purchaser will issue purchase order according to Material Requirement Plan

and send to supplier. Purchase has responsibility to follow up material until the

conforming materials arrive warehouse.

2. Warehouse operator

Input: There are tweo inputs of raw material and one input of finished goods for

warehouse

1.) Receiving material from supplier with invoice. Store operator has to check the
item and quantity refers to purchase order then send the invoice to QC in order
to check the specification of material before receive them into database. After
QC check material and accept it, warehouse operator will then update material
receiving into database and issue receiving report. After that warehouse operator
will keep the material in stock.

2.) Material return from production with material return form which QC already
checked condition of material. Warehouse operation will then update receipt in
the database and keep the material in stock.

3.) Receiving finished product from production line after the product is completed.
The warehouse operator will then update receiving into finish goods stock.

Qutput: There are two outputs of raw material and one output of finished goods

from warehouse

1) Transfer material to production line according to picking list from material
planner. The picking list is the list of material from bill of material used in
manufactured the refrigerator. After transfer to production line, warehouse
operator will then update issuing of material into database.

2.) Transfer material to production line according to material issue form which is
the material requisition from production line. After transfer the requested
material to production line, warehouse operator will update the material issue

into database.
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3.) Load finish goods and send to customer's site or port. Warehouse operator will
update issuing of finished goods into the database and generate delivery order
form.

3. Quality control (QC)

Input: There are two input of raw materials for QC

1.) Receiving invoice of incoming material from warehouse operator in order to
check the conformity of material. If the material specification conforms to
standard specification, QC will stamp accept on the invoice. If the material is not
conformed to standard specification, QC will stamp reject to the invoice. The
invoice with stamp will then return to warehouse operator for further process.

2.) Receiving material return form from production request in order to check the
condition of returned material that whether it conform to standard specification
to keep in stock.

Output: After check material from supplier, QC will issue incoming report and

inform material planner and purchaser for information and action for further

Process.

4. Production line

Input: Production will receive raw material from warehouse to produce the

refrigerator. After production receives raw material from warehouse, production

starts the production process according to production plan that they have received
from material planner.

Output: Finished goods would be the output of preduction process.

5. Material Planner

Input: There are two types of input for material planner:

1.) Demand from customer

2.) Inventory level from store and material status from purchaser

Output: Material planner utilizes the data from all functions to generate the material

requirement plan and picking list.

The difference between existed and proposed inventory management procedure is that
the proposed process will abate the complex of replenishment process. The proposed
system contains all necessary information for ordering process and these data are shared
between relevant function as shown in Figure 4.5 that the information will flow in two

ways. There are 6 new information paths generated for the proposed system. Material
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planner and purchaser will share information of inventory policy together as shown in
path A and B. The inventory policy will be deployed to warehouse section in order to
plan storage area and QC section in order to determine the standard sampling quantity
for inspection process. Purchaser will update the purchasing quantity constraint to
inventory database. This information is used to determine the inventory policy and
shared between material planner and purchaser. Lastly, QC will send inspection

information to purchaser once complete inspection process for promptly action.

_-_' is the new flow of information

Figure 4.4: New Inventory Management Information Flow
The direct benefits go to material planner and purchaser. Material planner releases the
requisition at appropriate time with reasonable quantity which already considered the
order size constraint. Purchaser can release purchasing order at the requested quantity.
The existing replenishment process, purchaser has to manually check information from
quotation contract which is complex and high risk of error. Purchaser can not rely on
the requested quantity from material planner and has to resort to self experience while
developed process purchaser can rely on requested quantity. The information
replenishment are completely provided and do not have to be re-checked. The

determination process on lead time and replenishment quantity is standard and reliable.

The indirect benefit of the developed system goes to both warehouse and QC.
Warehouse can plan the storage area for each material since maximum inventory level
of each item is determined. QC will have the information of replenishment quantity, so
they can calculate figure of quantity to random check material while the present process

QC has to calculate every time for the quantity to random check in each lot.
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Figure 4.5: Inventory Management Process Flow
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4.2.4. Development of Tools for Monitoring Inventory Levels

After develop the model for inventory management, it is crucial to link the developed
process to existing process and provide the tools for users to integrate the existing data
and developed data. Inventory levels monitoring tool is developed on Microsoft Access
Version 2000 and will be commonly used between material planning section and
purchasing section. The purpose to develop this tool is to monitor the inventory level
and remind users when to release the replenishment and how much to replenish. In
addition, this tool will contain data for sharing between two sections as guidelines of
material replenishment. Material planner, purchaser, and warehouse key operator play
important role for this tool since input data has to be updated by these three parties.

The inventory monitoring tool is weekly arranged by material planner by processing
data which gathered from inventory database. The input of inventory database are from
material planner in allocation material according to customer's order, inventory policy
which calculated by material planner at the set up stage, purchasing quantity constraint
which set up by purchaser at the beginning stage, inventory status which warehouse key
operator has to update the item transactions.

4.2.4.1. Designing Database Management

In general, completed tool for monitoring inventory level consists of input, process, and
output. The input data will be gathered from the existing system that used in current
working day. Process to get output has to be carefully desired from expected output.

What we want to get as an output and how we can transfer input to be desired output.

1.) Input data
The input data concerning in inventory management is specific data of each item or item

master, demand from customer, inventory status, item purchasing condition, inventory
status. These data can be gathered from existing system. These data has to keep updated
by material planner, purchaser and warehouse key operator. The additional requirement
from out put is inventory policy to remind replenishment to users. Thus inventory

policy data has to be added in the new table.

2.} Procedure to outpul
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The expected output is the report represent item need to be replenished and how much
to order. The time to replenish is determined by inventory level versus reorder point.
Inventory level means inventory available on hand plus outstanding order offset by
demand. If inventory level of any item is equal or lower than reorder point, the report
will represent the status of that item with expected order quantity. Since there are
various inputs which can be downloaded from database, the important step is to
integrate all input into same table by using the application of Microsoft Access Version

2000. The details of integrating all input data are shown in Appendix F.

3.) Database output
The output database is the tool to measure inventory level so the result should represent

the inventory status of what current inventory level is, what is expected to be ordered,
how much the order should be, and when it should be arrived the plant. These data
should show in the inventory report to be the shared information for users to work in the

same direction.

4.2.4.2. Description of the Model

The inventory level monitoring model was written as a Microsoft Access version 2002
and applicable for local material management. As the simulator walks to the existing
current data for each item, it performs the following tasks:

1.) Use the master and transaction files loaded from Macola.

2.) The shared information which material planner and purchaser need to know as
guidelines for inventory level will be shown in the report including reorder
point, replenishment ‘quantity, maximum inventory level, and average usage of
previous year.

3.) If the inventory level of any part is lower than reorder point, the part will be

existed in the report and suggest the appropriate replenishment quantity.

For example, assume the current inventory level for an item was 20 pieces on-hand and
5 pieces on-order. The quantity allocated for backorder is 15 pieces. The reorder point is
10 pieces and maximum inventory level is 25 pieces. The inventory level of this item
reached reorder point. The report would then show this part as the parts need to be

replenished with quantity of 15 pieces.
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CHAPTER V

EVALUATION OF THE PROPOSED SYSTEM

In this chapter, the evaluation of the proposed model from previous chapter is discussed.
The input data and source of data are defined. The proposed solution and strategy are
inventory policy, inventory management, and tools for monitoring inventory level.

Finally, this chapter shows the output of the developed system.

5.1. Inventory Management for Refrigeration Manufacturing
There are three processes to developed inventory management system for refrigeration
manufacturing as follow:
1. Development and construction of inventory policy for establishing inventory
control method and inventory level:
2. Development of inventory management process for establishing material flow in
order to improve inventory efficiency.
3. Tool for monitoring inventory level is considered to implement as one of
inventory management componenis as a common database in order to work in

same directions.

5.2. Establishing Inventory Policy

The purpose of inventory policy i1s to control inventory at the appropriate level. The
inventory policy requires the attention and commitment of high level management, since
the policy directly affect to the customer's satisfaction. The plan to implement inventory
policy is by following steps:

1. Explain cause and effect: There are many causes that effect on inventory problem,
one significant cause is inventory-policy, as explain in chapter four that the
stocking policy of company under studied is not appropriate. The following are
effects:

(1.) Part supply shortage
(2.) Low inventory turn over ratio
(3.) Missing commitment with customer

(4.) Low efficiency of production
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2. Proposed solution: The solution is to establish appropriate inventory policy as a
guideline for everyone who involves in inventory management process follow to
the same direction.

3. Illustrate the Benefit: This is the most important part to attract the attention of
company's management. The benefits are as follows:

(1.) Effective supply management both for company and supplier
(2.) Increase customer satisfaction
(3.) Increase inventory turn over which means high return of investment

(4.) Increase production efficiency

5.3. Inventory Management Construction

5.3.1. Classification Items

This study considers raw materials based on ordering characteristics and defined them
according to source of supply into two groups which are imported material and local
material. It means that ordering costs of materials in the same group are the same. The

two groups are discussed and applied the different inventory policy.

The study considers raw materials which are supplied from both foreign and local
vendors. These two major groups of materials are defined into family groups according to

the purchasing contract, The steps of defining parts into the group are as follow;

1.) There are 15,580 parts existed in the computer system but only 1,008 items are
used at present. These 1,008 items are listed from bill of material from 37
models used at present both standard parts and accessories. The rest are
installation materials, service materials, and dtems thatwsed in old models. So
only 1,008 items are selected to verify the transactions of 2005.

2.) According to the transactions history of the 1,008 items listed, there are 123
items with no issuing movement. This means that there are only incoming
transaction from purchase order since the models were launched at the first time
but there are no outgoing transactions from stock list. After analyse the reason
of non-movement, it was found that 123 items are the specific parts used in 11
models (from 37 models listed) which customer never required and 23 items are
accessories which never sole. The 11 models which will be taken out of control

list are listed below:



1. 380036 MONAXIS 73.188 B3 DL
1. 380037 MONAXIS 73.250 B3 DL
1il. 380038 MONAXIS 73.375 B3 DL
iv. 380042 MONAXIS 73.188 B4 DL
V. 380043 MONAXIS 73.250 B4 DL
Vi 380044 MONAXIS 73.375 B4 DL
Vil 380296 MONAXIS 73.188 B4 DLZ
viii. 380297 MONAXIS 73.250 B4 DLZ
1X. 380298 MONAXIS 73.375 B4 DLZ
X. 380263 METHOS 74.188 A4 L
X1. 820367 IRTOS SG3.188 B8

Next step is to geconfirm with salesperson of every account that these models

[

will not have requirement from customer in the future. It is reasonable to take
these 145 items out of the final inventory control list. Finally there are only 862
items in the inventory control list.

3.) The listed 862 items can be divided according to source of supply into two
groups, imported material with 350 items and local material with 512 items. List
of imported and local material are shown in Appendix B, table B1 and B2
respectively.

4.) Local materials ¢an be divided into thréeé groups according to purchasing
constraint:

(1.) Local materials without minimum order quantity constraint: Materials in this
group can be ordered at any quantity more than zero. This group has 411 items.

(2.) Local materials with minimum order quantity constraint: Materials in this
group have the contract between the firm and its vendor to place an order at least
not less than the minimum quantity: This group has 50 items.

(3.) Local materials with order multiple quantity constraint: Materials in this

group have standard packing size. This group has 51 items.

5.3.2. Input to the Inventory Management Systemn
The output of inventory management system is order quantity (Q), reorder point (s), and

order-up-to-level which needs many input parameter to achieve these data.
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5.3.2.1.Usage Rate of Item
Usage data of each item can be collected from historical demand. After collecting the
demand data, it is necessary to find average usage and standard deviation of them. These
data are needed to determine the safety stock level of assemble-to-order environment.
There are two kinds of raw materials, one is imported materials, and the other is local
materials. The materials have to be classified by source of supply because these two
groups apply different management policy.

1.) Imported material: Imported materials are controlled as group. Even though there
are 27 models but it can be divided 1nto 9 groups since some models have same
bill of materials of imporied parts. The details of each group are shown in Table
5.1. Monthly demand, standard deviation of usage, and maximum demand of
imported materials conwol as product group is shown in Appendix C table C1.
The demand data of umported material is collected from Macola database by
gathering data of cabinet supply in the transaction history. The data should be

classified by month.

.05 I PR W
| 380034 | MONAXIS 73.188 B4 D
, 380035 | MONAXIS 73.250 B3 D
MONAXIS Fa20 B384 D 50039 | MONAXIS 73.250 B4 D
380041 | MONAXIS 73.375 B4 D
380232 | METHOS 74.188 A3 L
380250 | METHOS 74.188 A4
380473 | METHOS 74.188 A4 LZ
380469 | METHOS 74.188 A4 Z
METHOS 74 956 380229 | METHOS 74.250 A3
380233 | METHOS 74.250 A3 L
380260 | METHOS 74.250 A4
380264 | METHOS 74.250 Ad L
380474 [ METHOS 74.250 A4 LZ
380470 | | METHOS 74.250 A4 Z
METHOS 74.375 380230 | METHOS 74.375 A3
380234 | METHOS 74.375 A3 L
380261 | METHOS 74.375 Ad
380265 | METHOS 74.375 Ad L

380475 METHOS 74.375 Ad LZ
| 380471 METHOS 74.375 A4 £
IRIOS SG3.250 B8 820368 IRIOS SG3.250 B8
IRIOS SG3.375 B8 820369 IRIOS SG3.375 B8
IRIOS SG3.CE183 B8 820370 IRIOS SG3.CE183 B8

Table 5.1: Product Group of Imported Materials
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2.) Local material: Local materials are controlled as individual item since each of

them has different ordering characteristics. The usage data of each item is
collected from Macola database in transaction history of item and classified by
month from 1/1/05 to 31/12/05. Standard deviation of usage, and maximum
demand of local material without order size constraint, with minimum order
quantity constraint, and with standard packing size constraint are shown in
Appendix C table C2.

Table 5.2 shows a sample of the first set of data for four items. The part numbers
for each item are listed as the row headers. The number of items shipped on each
business month 18 contammed in the cells of the table. For the study, there were 875

items and 12 business months.

p‘; /:..iw N ({\ Sep [ Oct [Nov [Dec.

'ééis'ﬂs 2| 12 | 13 ol o| 8| 6| 6
856488 | 94| 33| 63| 36| 44| 69| 56| 81| 62| 35| 24| o
882053 | 30| 19| 29| 49| 6| 16| 29| 46| 35| 41| o] 12
373119 | 167| 76| 92| 60| 136|131 75| 82| 23| 30| 21| 24

Table 5.2: Sample of Monthly Demand Data for Inventory Management Model

The monthly demand data extracted from the Macola databases is actually the
monthly shipment quantity for each ilem. Because of stock-outs and other
problems, shipments are occasionally missed, which means that daily shipment
quantity is.not equal to monthly customer demand for a given item. However,
because the records of shortage materials which need to be shipped follow the
cabinets are available, These records can be used to adjust the raw data from
Macola. In addition, actual customer demand data was not available. Thus, the
monthly demand data is an approximation; however, it is an accurate and

unavoidable approximation.

5.3.2.2.1.ead Time
Lead time, in this study, 1s the interval tme after the order is placed for the raw materials,
reached the plant, passed quality checking, and ready for manufacturing. Raw materials

are supplied from two major locations: Germany (foreign supplier), and Thailand (local).



63

Lead time data is gathered from Macola database by counting lead time of each item,
After having lead time of each item, the next process is to solve average lead time and
standard deviation of lead time in order to calculate safety stock level. The average lead
time of foreign supplier is 85.011 with standard deviation of 14.437 days or average lead
time equals 2.834 with standard deviation of 0.481 month. The average lead time and
standard deviation of lead time for foreign supplier is applied to all imported items. The
lead time of local materials 1s specific value for individual item and shown in Appendix C
table C2.

Table 5.3, which is a table containing sample of the purchase order transactions in 2005.

868913 Bracke[ Uppu 32 ﬂU 10/1/2005 | 9/2/2005

868913 | Bracket Upper 32.00 12/2/2005 | 15/3/2005 |31
868913 | Bracket Upper 32.00 24/4/2005 | 14/5/2005 |20
868913 | Bracket Upper 32.00 8/8/2005 | 17/9/2005 | 40
861843 | Fan Panel-03 26 | 838.5 25/6/2005 | 31/7/2005 |36
861843 | Fan Panel-03 26 | 83835 1/9/2005 | 3/10/2005 | 32

Table 5.3: Sample of Purchasing Transaction in 2005

5.3.2.3.Probability of No Stock Out (P) or Customer Service Level
Probability of no stock out in a cycle is specified by improving from historical data. The
probability of no stock out in 2005 is collected from counting number of time that
company under study received the customer's inquiry. Then counting on the number of
time that customer’s orders are refused or postponed delivery according to imported
material is not _available. The customer service level-of 2005 is 93%:.-In this study the
purpose 18 o improve service level, so. P is assumed. to be 95%. This means that the
company admits to be out of stock 5%. A customer service level of 95%, which
corresponds to Z value of 1.64 means safety stock protection of one standard deviation

above the average ().

5.3.2.4.Standard Cost
Standard cost is the cost of raw materials at the manufacturing process. The most recent

cost 1s used in the model. This cost includes unit price of each item at the time of
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purchase, and landed cost for imported materials. The unit price is collected from Macola
database which purchaser has to update purchasing price whenever the new agreement
between company under study and supplier is approved by Logistics manager. In general,

both imported and local materials are updated once a year.

Standard cost = Landed cost factor X Purchase cost

Landed cost consists of transportation and freight cost, duty, insurance, and clearing
expense. Landed cost of imported materials can be classified according to material types
which have different duty rate into 5 groups:

1.) Dutyrate 1%, landed eost factor equals to 1.198288

2.) Duty rate 10%, landed cost factor equals to 1.301986

3.) Duty rate 15%, landed cosi factor equals to 1.359596

4.) Duty rate 20%, landed cost factor equals to 1.417206

5.) Duty rate 30%, landed cost factor equals to 1.532426

5.3.2.5.Purchasing Contract
Purchasing contract is the agreement of purchasing condition between a case study
company and its suppliers. Purchasing contract contains lots of information which existed
in the quotation. Here only the constraint on order size is considered. The constraint on
replenishment quantity ¢an be divided into two charactéristics. First, the minimum order
quantity which usually is a constraint on fabrication items which have to consider the set
up cost. Second is standard packing size or lot size which is a constraint on small parts
such as nut, screw. These data are collected from the quotation which available in

purchasing department. The detail of purchasing contract is shown in Appendix D.

5.3.2.6.Bill of Material
Bill of material (BOM) information includes usage of each model. The materials are
classified by usage into two groups which are standard and accessories. Standard
materials are part that have to be assembled in the refrigerator with a fixed item and fixed
quantity. Without standard parts, the refrigerator may not work properly. Accessory
materials are part that customer has to inform when need them. Accessories are added for
many reasons, for example, characteristics, performances, capacity area, etc. Even

without accessories, the refrigerator can work properly. BOM data can be gathered from
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Macola database and may be updated whenever engineering sends the changing note.
BOM of 26 controlled models are shown in Appendix B table B1 and B2 for imported

and local material.

5.3.2.7.Carrying cost
According to Smith S.B. (1989), holding costs are the costs that increase with the size of
inventory. In this study, the ration of average carrying cost will be calculated by average
storage and holding cost of inventory per year is divided by average inventory level of

whole year.

The expenses due to storage and holding cost of inventory occurred in 2005 is described

below:

186,203.72 Baht
1,540,800  Baht
1,336,320  Baht

- Insurance

- Premise

1]

- Operator in warehouse

- Instrument and transportation = 147,000 Baht
- Security personnel = 480,000 Baht
Total of storage and holding eost = 3,690,323.72 Baht
Average inventory level of whole year = 54,447,927.20 Baht
Ratio of Average holding cost = StoraeeC ™
AveragelnventoryLevel
= Y2 =0.0678 Baht/Baht/Year
54,447,927.20
=6.78%

Interest on capital invested in inventory = Internal rate of return
=Money Loanrate =8%
Carrying ¢ost = Interest on capital invested in inventory + Ratio of average carrying
cost
= 8% + 6.78% = 14.78% per yvear = 1.232% per month

5.3.2.8.0rdering cost
Ordering costs are the costs that increase with the number of ordering. In this study,

ordering cost includes:
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- Communication cost: Cost of communication between company under studied and
supplier for example, telephone cost, facsimile cost. Communication cost is
580,678.96 Baht

- Supply cost: Supply cost 15 cost for material used in preparing the order which can
be used only once for example, papers, stickers. Supply cost is 121,322.55 Baht.

- Stationary cost: For example pen, CD-Rom. Stationary cost is 86,012.76 Baht.

- Automation repair: Cost of maintenance and repair the automation which used in
ordering process for example, computer, folk lift. Automation repair 1s 377,757
Baht

- Traveling cost: This eost includes cost for employees of the company travel to
supplier's plant for outsourcing purposes. This cost does not include material carry
cost from supplier's plant to company under studied since all materials supplier
will absorb the delivery eost. Traveling cost is 122,631 Baht.

- Administration cost: This cost includes wages of everybody involves in

purchasing process. Administration cost is 2,456,000 Baht

In 2005, there are 60,661 items issuing in the purchase order.
Ordering Expense _3,744,402.27

s = =02.589 Baht/item
NumberOfitemInPurchaseOrder 60,661

Ordering cost =

5.3.3. Model developed to the Inventory Management System
5.3.3.1.Imported materials
Inventory policy for manage the imported materials is periodic review on monthly
basis. The order-up-to-level for imported materials can be calculated by the following

equation:

s =, + Ry, +ZJ{,¢1L+R}J§ +UpO]

Example of order-up-to-level calculation for product group: MONAXIS 73.250
B3/B4 D 1s shown below:

From Appendix C table Cl1, Demand for MONAIXS 73.250 B3/B4 D in 2005 is
shown as the Table 5.4 below which were taken from Appendix C table C1:
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Tablc 5.4: Exdmple of demand in 2005 for MONAXIS 73.250 B?u"B# D

Average monthly demand: Hp = 7.917 pieces/month
Average monthly lead time: p. = 2.834 month
Standard deviation of monthly demand: ap = 8.017 pieces/month
Standard deviation of monthly lead time: o, = 0.481 month

Customer service level at 95%: Z =1.64

Period of inventory review: R =1 month

S = (2.834% 1)7:917 +1.64+/(2.834 + 1)(8.017) +(7.917)2(0.481)*

= 56.845 = 57 pieces
In conclusion; MONAXIS 73.250 B3/B4 D will be controlled at the maximum level
57 pieces and review period is once a month. Whenever the inventory level drops to
or below this figure, the order should be placed to raise the inventory level to order-

up-to-level.
5.3.3.2.Local Materials

1.) Local Materials with order size constraint
Inventory policy for manage the local materials without order size constraint is
continuous reviewand order-up-to-level. The reorder point for local materials can

be calculated by the following equation:

s= y ftp+Z\ 0D+ PO}

Example of reorder point calculation of AS FOAM BODY 375 METHOS 74, part
no: 856488 is shown below:

From Appendix C table C2, Demand for 856488 AS FOAM BODY 375 METHOS
74 in 2005 is shown as the Table 5.5 below which was taken from appendix C table
2
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AS FOAM-BODY
856488 3JITSMETHOS 74 7945630 94 33 63 36 4 69 5 8 62 35 24 o

Table 5.5: Example of demand in 2005 for 856488 AS FOAM BODY 375

METHOS 74
Average monthly demand: pp = 49.750 pieces/month
Average monthly lead time: p = 1.658 month

Standard deviation of monthly demand: ~  op =26.161 pieces/month
Standard deviation of monthly lead time:  o.= 0.872 month

Customer service level at 95%: Z =1.64

5 = (1.658)49.750 4 1.64,/(1.658)(26.161)” +(49.750)* (0.872)’
= 172.562 ~173 pieces
EOQ = J 233 2x92.589x49.75

= - =9.83 = 10 pieces
7945.63x0.012

Order-up-to-level, S=s +Q =173 + 10 = 183 pieces.

In conclusion; 856488 AS FOAM BODY 375 METHOS 74 will be controlled at the
maximum level 183 pieces and whenever the inventory level drops to 173 pieces or
below this figure, the order should be placed to raise the inventory level to order-up-

to-level.
2.) Local material with minimum order constraint

Inventory policy for manage the local materials with minimum order constraint is
continuous review. The policy applied for this material type can be divided into two
cases. The reorder point for local materials can be calculated by the following

equation:

s=Hy Hy +Z o+ ppo]

Example of reorder point calculation of AS PLUG W/CABLE MALE, part no:
866407 and AS PLUG W/CABLE, part no: 866408 are shown below:



69

From Appendix C table C2, Demand for 866407 AS PLUG W/CABLE MALE and
866408 AS PLUG W/CABLE in 2005 are shown as the Table 5.6 below which was
taken from Appendix C table C2:

WICABLE MALE | 46.00 | 623 | 537 | 589 | 475 | 464

476 |

866408 |ASPLUG Uoe | sl e | -m--I | R b8 Bl
WICABLE 0/ 45| 49| 0| 35| o| 0| 32| 45| 29| 25|

‘Table 5.6: Example of deman& in 2005 for 866407 AS PLUG W/CABLE MALE
and 866408 AS PLUG W/CABLE

-
(1.) Case of order quantity 1ot less than minimum order quantity (Q= MOQ)

866407 AS PLUG WICABLEMALE 3 |

Average monthly demaﬂcl l::; up = 557.75 pieces/month
Average monthly lea& Lime:; > 3 “me= 1.283 month
Standard deviation of mqaﬂtw demand . Op= 69.677 pieces/month
Standard deviation of monthly lead time; //‘ L= 0.118 month
Customer service level at 95%"¥ ' iﬂ# 1.64

Minimum order quantity: MOQ = 100 pieces

-

s=(L 283]55’?'?5 +1. 64‘[(1 .283)(69. 6?7) +(55T ?STI{EI 118)°
=884.126 ~ 884 pieces

2CR 2x92.589x557.75.
EOQ = X -
Q J J 46x0.012

Order quantity: Q =433 pieces which 1s more than minimum order quantity (MOQ).

~432/559|< 433 pieces

Order-up-to-level, S = s + Q = 884 + 433 = 1,317 pieces.

In conclusion; 866407 AS PLUG W/CABLE MALE will be controlled at the
maximum level 1,317 pieces and whenever the inventory level drops to 884 pieces or
below this figure, the order should be placed at quantity at least 433 pieces to raise the
inventory level to order-up-to-level.



(2.) Case of order quantity less than minimum order gquantity (Q< MOQ)
866408 AS PLUG W/CABLE

Average monthly demand: up = 21.667 pieces/month
Average monthly lead time: g = 0.900 month
Standard deviation of monthly demand: op = 20.299 pieces/month

Standard deviation of monthly lead time: op= 0.153 month
Customer service level at 95%: Z =164

Minimum order quantity: MOQ =100 pieces

5 = (0.900)21.667+1.644/(0.900)(20.299)" +(21.667)* (0.153)°
=51.545 ~ 52 pieces

EOQ = ch& _ Jmﬁz.ssyxm 667 cr 6 gl I
H 47.84x0.012

70

Order quantity: Q =84 pieces which is less than minimum order quantity (MOQ). So

order quantity in purchase order each time is 100 pieces.

Order-up-to-level, S = s + Q = 52 + 100 = 152 pieces.

In conclusion; 866408 AS PLUG W/CABLE has at the maximum level 152 pieces

and whenever the inventory level drops to 52 pieces or below this figure, the order

should be placed at fixed quantity 100 pieces.

3.) Local materials with standard packing size

Inventory policy for manage the local materials with standard packing size is

continuous review and order quantity. The reorder point for local materials can be

calculated by the fellowing equation:

sy fby + 2y 0+ ho?

Example of reorder point calculation of HX NUT M8 DIN 934 IN 934, part no:

101937 1s shown below:
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From Appendix C table C2, Demand for 101937 HX NUT M8 DIN 934 IN 934 is
shown as the Table 5.7 below which was taken from appendix C table C2:

IN 934 : [ 06 | 493 | 816  B68 | 468 | 744 | 726 | 608 543 | 774 | 850 | 476 | 283
Table 5.7: Example of demand in 2005 for 101937 HX NUT M8 DIN 934 IN 934

Average monthly demand: i =637.50 pieces/month
Average monthly lead time: W= 0.178 month
Standard deviation of mamhiydmanqa op = 185,634 pieces/month
Standard deviation of monthly lead fime: or= 0.051 month
Customer service level a;ﬁ%:' | Z=164

Standard packing quantity: SPQ = 1000  pieces

’L

5 =(0.178)637.5+1 6{-J§D 1?3){1 s:’f«'irs.-df}z +(637.5)%(0.051)°

=252.297 ~ 252 pieces - ;j “
2CR  [2x92589x6375 |
= = S 4,04
EOQ J J e e =4; mﬁu 9 pieces

j\ -

Order quantity: Q =4,049 pleces

_ OnderQuanity 4049 _,
e s Stm}m dPackingQuantity 1000 a0

Order quantity = round up of order factor multiply by standard packing size
= 5 x 1000 =5000 pieces.
Order-up-to-level, S = s + Q =252+ 5000 = 5,252 pieces.

In conclusion; 101937 HX NUT M8 DIN 934 IN 934 has maximum inventory level at
5,252 pieces and whenever the inventory level drops to 252 pieces or lower, the order
should be placed at fixed quantity 5,000 pieces.

5.34. Output of the Inventory Management System
After classified the product group and select the suitable inventory control policy for each
group, the output can be classified into three groups according to the different inventory
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control policy. In Appendix D, table D1-D3 show the output of (R,S), (s,S), and (5,Q)

management control policy respectively.

The maximum inventory level of all materials is 63,671,416.77 baht. Average cost for
material assembled in one cabinet is 143,096.791 baht. This means that with maximum
inventory level 444.953 cabinets can be produced. The total expected demand in 2006 is
1,809 cabinets. The average demand rate is 150.75 units per month. The maximum

inventory is enough to produce cabinets for 2.952 months.

5.34.1.Inventory Management System of Imported Materials Under (R,S)
Policy

The output of inventory management system for imported material will consider two
factors: Order-up-to-level (5) and Maximum inventory cost. The inventory level of
imported materials at maximum is 792 sets. The average demand rate is 150.75 units per
month. This means that at the maximum nventory level, it enough to supply for 5.254
months. The maximum inventory cost of imported materials 1s 30,970,299.62 baht. The
average cost of materials per cabinet is 36751.131 baht.

5.3.4.2.Inventory Management System of Local Materials Under (s,S) Policy
The output of inventory management system for local mategial under (s,S) policy has to
consider three factors: réorder point (8), order-up-to-level (S), and maximum inventory
cost. There are 417 items managed under this policy. The maximum inventory cost of
material applied this policy is 29,047,574.4 baht.

5.3.4.3.Inventory Management System of Local Materials Under (s,Q) Policy
The output of inventory management system for local material under (5,Q) policy has to
consider four factors: reorder point, (s), order-up-to-level (S), order quantity (Q), and
maximum inventory cost. There are 95 items managed under this policy. The maximum

inventory cost of material applied this policy 1s 3,653,542.75 bahit.

5.4. Result Evaluation Method
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The method for evaluation the result of inventory management system is to compare the
output of the actual system and proposed system. The simulation outputs from proposed

system are compared with actual data.

54.1.Input Data

Input data will be gathered from two sources. For actual system, input data can be
gathered from historical data from existing system. For proposed system, input data
which have to be assumed and run the system under controlled conditions. Since the two
system will be compared the result under same conditions, the input data between actual
system and purposed system have to be the same. The beginning inventory level data
should be noted:

1.) Beginning inventory level

The input data is the aciual year end inventory of 2005 submitted by accounting
department. The beginning inventory level will consider three factors:
(1) Stock on hand: The value selected 1s the stock on hand of vear end 2005 minus
quantity shortage from project 2005 which has not been sent to customer.
1. Quantity on order: Every purchase order which not been closed must be
included in the system.
1. Quantity allocated: This value is gathered from year end report of 2005. All

quantity allo¢ation is zéro

2.) The effect of using beginning inventory level of actual system

Since the inventory-level of actual system is not appropriate and not yet be managed, the
consequences effect to proposed system can be listed as follow:

(1) Some items are too high, which is higher than maximum desired inventory
level. In addition, these items have low demand rate from customer so the
inventory level can not reduce as much as it should be. The total excess
inventory value 18,136,556.29 Baht on 318 items both imported and local
materials.

(2) Some items are too low, which is lower than reorder point so after these items
are listed, replenishment has to be done to raise the inventory level of these
items to maximum inventory level. Total inventory less than reorder point is
236 items and value at 16,760,445.94 Baht.
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5.4.2.Evaluation Condition
Since the proposed system is established for testing the data, there are some different

points from the actual system which should be noted.

{1) The demand data is taken from actual customer orders and collected in form of
weekly demand not separate by project. This data is used to consider the
availability of materials once production need.

(2) Inventory level of imported materials is monthly reviewed and assumed that
the replenishment would be issued to supplier at the first date of every month.

(3) Inventory level of local materials 1s reviewed on weekly basis and assumed
the purchase order would be placed on every Monday.

(4) Lead time from replenishment date until material available is average lead
time.

(5) If the set of impaorted material 15 not sufficient to respond customer's order, the
order will be denied.

(6) If the local material is not enough to complete the cabinet, the will be
considered as urgent order and the part will arrive before cabinet ship out.
This event is count as shorfage materials.

(7) The month end of inventory will be measured ai the end of every month to

conclude the inventory level.

5.4.3.Duration of Testing
The duration of testing is 6 months in year 2006 since the demand is stochastic. The

simulation should be taken to observe half year result.

5.4.4.Performance Indicator

1.) The customer service level: This data is measured from the event of imported

material sets are sufficient to serve customer. The statistic data of failure in
serving the customers demand i.e. refusing made to the customer order or
postpone delivery schedule is the events that decrease the customer service level.

In actual system, airfreight imported material set will be taken into account.
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2.) The percentage of material availability when transfer to production line: This

figure relates to the percentage of stock out.

Number of item shortage

: =100
Number of allitem supply

% stock out =

% of material availability = 100% - % stock out

3.) The inventory value remained afier month end: The month end inventory level

will measure only material available on hand but not include outstanding order.
Inventory turnover is one parameter used o measure an inventory performance. In
a case study company, inventory turnover means number of days that inventory
available on hand is sufficient 1o supply. The inventory turnover is the result of
inventory level which can achieve from the following equation:

Inventory level

Inventory turnover = —_ = —— | the figure is measured in da
i Cost of sale per day fig J

5.4.5. Comparison of the Results
The effective of inventory management both imported and local materials in year 2006
are tested in comparing between actual system and proposed system. There are three

criteria which reflect the inventory management efficiency.

5.4.5.1.Comparison of the results on Customer service level

The demand in 2006 is fluctuated and relatively high compared to demand in year 2005.
The quantity of cabinet supply is shown in Figure 5.1.
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Figure 5.2: Customer Service level Comparison
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From Table 5.8 and Figure 5.2, the customer service levels performance of the proposed

system is higher than the result from existing system. The result of proposed inventory
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management system shows significantly improvement on customer service levels
compare to existing material management system. The failure in serving customer

demand of proposed system occurs two times.

In March, customer service level is lower than the desired value which is 95% due to the
beginning inventory level is lower than desired level. In addition, imported set of
materials required 3 months lead time. The following models are short of supply,
Monaxis 73.250, Monaxis 73.375, Methos 74,250, Methos 74.375, and Irios SG3.375 B8
which have high demand from customers since February and affect to the supply
availability in March. In April, the situation of proposed system is better since the
imported materials already amived at the end of March so in April and May the supply
company under studied cansupply cabinets according to customer's demand. In June, the
customer service level drops again since there is an unexpected demand from customer in
Europe who never placed the order 1o company under studied. There are some accessories

which have to be airfreight since it is not appeared in stock.

The main reason of failure in serving customer demand in March is the actual beginning

to supply for demand during lead time.

5.4.5.2.Comparison of the results on material availability when production line
needed

1.88%

Feb 93.97% 2.50%
Mar 93.54% 4.11%
Apr 94.47% 6.13%
May 92.08% 7.38%
Jun 93.60% 5.42%

Table 5.9: Material availability on assemble date comparison
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Material Availability on Production Date Comparison

Material Availability Level

Jan Feb Mar Apr Nay Jun

Month
| B Aclual System @ Proposed System

Figure 5.3: Matenial availability on production date comparison

From Table 5.9 and Figure 5.3, the data shown that material availability result of the
proposed system is significantly higher than the result from existing system. The result of
proposed inventory management system shows significantly improvement. The
availability of material before production is directly increase the production efficiency
since operating time is dramatically decreased. Operating time includes time the material
planner and purchaser have to follow up the shortage materials, time that store operators
spend on transferring shortage material lo production line, and time that production

operators waste waiting for shortage materials.

Al the beginning stage, material availability on production date of both systems 1s low
since the beginning inventory level is not appropriate. However, in January and February
the material availability of proposed system is acbit better-than actual system since there
are some materials which have shorter lead time than 3 weeks arrived to serve
production’s-demand-in January, materials with- lead time less than 8 weeks arrived to
serve production's demand in February, and materials with lead time less than 12 weeks
arrived to serve demand in March. In April, May, and June, the material availability
results are dramatically increased since all materials which ordered since the beginning of

system and between running system are already arrived.
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5.4.5.3.The comparison of the results on inventory level at month end

The inventory level at the month end is measured to compare between actual and

proposed systems are presented in Table 5.10.

Beginning | 85325886.14 | 2322413261 | 23.741,810.66 | 4606585226 | 23224132.61 | 23741,819.66 | 46,965952.26 | 0.00%
Jan 83873.420.06 | 23428042.28 | 23,317,593.54 4&,745,&5&32—” 2282804228 | 23,145,281.79 | 45973,324.07 | 1.65%
Feb 81,521.919.16 | 2076274434 | 21,461 41472 44,224,150 06 'gm,zm_m 21,329,.202.27 | 43,810.583.47 | 0.94%
Mar 72084,24463 | 2344558079 | 21,591 055.74 45,65&,649.53 14,448,520.75 | 23041,564.94 | 38.391,09469 | 14.76%
| Apr 7512078535 | 27517216.93 | Mﬁ_ 1,521.79 | 21,255001.35 | 17,385,760.64 | 38640,851.99 | 17.52% |
May 74.919,174.24 | 26,130,761.20 11?5— 20609 41.5*.9&?.29 18.564,462.13 | 16,300,806.11 | 34,865.268.24 | 16.00%
Jun 6247934495 | 24492859 77| 15, :1_90#{_(40,1239%];45 19.032.464.21 | 1521538537 | 34,247,.849.58 | 14.64%

£ 7] —=
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Figure 5.4: The Month End Iniventory Level Comparison

The inventory turnover rate which the company under study measure in meaning of the
duration in days that inventory on hand is available to supply. So the lower inventory
turnover rate means the more efficient inventory management system. The comparison of

inventory turnover between actual system and proposed system is shown in Table 5.11.




Actual System |  Proposed System

Beginning 65.316 65.316 0.00%

Jan 65.009 63.935 -1.65%
Feb 61.503 60.927 -0.84%
Mar 62.633 53.391 -14.76%
Apr 65.156 53.738 -17.52%
May 57.724 48.487 -16.00%
Jun 55.795 47.629 -14.64%

Table 5.11: The Inventory Turnover Comparison

The result of inventory level at month end of propesed system is significantly improved
comparing to existing system in both terms of inveéntory level and inventory turnover rate.
The inventory can be reduced in the proposed system because the stock are controlled and
managed by using the transaction hisiory of each ilem and replenishment is made at
suitable timeframe. Slow-moving items are kepl at low level only to against unexpected

demand and items with short lead time are not kept in stock for long time.
5.5.The Inventory Level Monitoring Tool

5.5.1. Data Source

The program created to be a tool to monilor the inventory level named "Inventory
levelmdb". Source of data is Macola which is the operation system existing at the
company under study, In order to link the data from Macola database to program there are
two ways available. One is directly link the Macola databasé to the program and the other
is load data from database to program. These two ways have both advantages and

disadvantages and compared 1n table 3.12.

Even though directly link data from database is easier‘and faster way but the disadvantage
of this method 1s very dreadful since the data on "inventory level.mdb” has affect on
database. In case of any error, the database in system can be changed or mistaken without
any trail. In addition, inventory level is monitored weekly and before monitoring the
inventory level, material planner should ensure value loaded from system is cut off at the
same project. Due to material level 1s control as per project but the part is 1ssue per unit of
refrigerator. Material planner has to check and reconfirm with key operator that all units

of refrigerator already issue from stock
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Direct link to Macola database

Load data from Macola database

Advantages:
1.) Data in the program is updated and

promptly to use.
2.) Do not have to spend time to load

data.

Disadvantages:
1.) The data on "inventory levelmdh”

affect to data on Macola database.
If there is any change at the
levelmdb", data on
Macola database will be changed

"inventory

without trial.

Advantage:
(3) Users are free to audit
data at the "inventory level.mdb”
file

database.

without affect on Macola

Disadvantages:

1) Spend more time than directly
link. Loading data from Macola
database takes 5-10 minutes.

2) The process is more complicated.

3) Data cannot be used promptly. It
has to be loaded update date.

Table 5.12: Comparison Advantage and Disadvantage Between Two Methods of
Gathering Data from Macola Database

5.5.2.Input data

1.) Input from Macola database

new created file which uses data from inventory management system.

Input data to establish the inventory level monitoring tool have two sources. One is

gathered from Macola database including master file and transaction file. The other is the

a. Master file: There are two files which should be loaded only when there is any

change in master data, for example, new item added, change primary vendor.

1. Product file: IMITMIDX . SQL

ii.

Item vendor file: POITMVND_SQL

(2) Transaction file: There are three files which have to load whenever inventory

level is monitored since the record of transaction files are always updated.
(i) Item Inventory Location: IMINVLOC_SQL
(i) Production Order: POPORDLN_SQL
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(ii) Purchase Order: POORDLIN_SQL

2.) New Created file: There is only one file which establish as Microsoft Access table
in the inventory level tool. The data in this file contains information which

material planning section and purchasingsection want to share,

(1) Share information: inventory system (table)

5.53.Work Procedure for the Developed [nventory Management Tool
Step 1: After open the file Inventory Level Monitoringmdb, the screen will be appeared
as FHgure 5.5.

B MonitoringProgram : Form
Set Up

Inventory System

Process

(ImportData All Project!

Select Project

Report

Inventory Level Monitoring

Follow up Report

Figure 5.5: The First Screening of the Program

From the first screen, there will be three parts for user to choose. The first part is for set
up the inventory data which will be used only at the first set up of system and whenever
there is a change on item inventory conditions. The second part is the process for user to
input the demand data and select the project. Users will go to this part only when they
want to change conditions of demand. The third part is report which is the part for user to
generate the inventory report.
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Step 2: Set up inventory data

When implement the proposed system, inventory set up data has to be filled as input data.
These data need to be determined by material planner at the initial step before the system
can start except for the Fixed_ord_qty field which purchaser has responsibility to review.

M Inventory System : Table

Item desc 1 Reorder Point | Max_imw_lev Fixad ord gty

AlR BAFFLE PLATE CANOPY 03 AR 1 2 4

AlR BAFFLE PLATE CAMNOPY 04 AR % 46 13

AR BAFFLE PLATE CANOPY 06 AR 23 42 7

AIR BAFFLE PLATE LH BACK ARMT B5 115 23

AR BAFFLE PLATE MI BACK ARMIF =~ % 45 7

AIR BAFFLE PLATE RH BACK ARMF ~ © ] il 4

AIR BAFFLE PLATE RH BACKWALL A~ 0 40 i} B4 17

AIR DUCT WALL LR 02 P o 18 293 41

AR DUCT WALL LWR 02 (851507) " Iy 35 7

| |ms1508 AIR DUCT WALL LWR -03 ] 46 3

| |Lmo179 AIR DUCT WALL LWR -03 (B51508) | - 3 5 0

| [Lmos30 AIR DUCT WALL LWR 203 [B51508) R - 3 1

| |esszse ARGRD 02 " S 27 400 8

| [Lvoan AIR GRID 02 @55255) BLACK. 85 172 .

| |LMOS33 AR GRID02 [B55256) GREEN 14 N 6

| |ass257 AlR GRID 03 182 320 84

| Lmot42 AlR GRID 08 (B55257) BLACK 159, 8 47

[ |umvos34 AIR GRID 03 B36257) GREEN .~~~ © ) 12 2

| |esred AIR-BAFFLEWALL 02 ARMIF/S | 18, 200 £

- |Lvos3t AIR-BAFFLEWALL 02 ARMIF/S Bs7ae). | 7. 3 7

857828 AIR-BAFFLE. WAI.L -OSARM'!:!S y i\ 17 49 3

LMO532 AlIR-BAFFLE- WALL -Gil .ﬁRM-i'F.f‘S ﬁi"ﬁlﬂj 4 10 1

574012 AlR- BAFFLE-W.&.LL 125 LCWER METH i 682 125

LMO157 AIR-BAFFLE- WN.L 125 LOWER METH r,a‘mu} e 567 ik}

LmO0158 AIR-BAFFLE- WALL 1! M'L'!NAKI‘HETH L L] 137 14

877067 AIR-BAFFLE-WALL IE MOJMETH [B?T@?l 454 775 119
record: W4T Tk [rl|m|nfs1z S e

Figure 5.6: Example of Inventory Set Up Data
Step 3: Process to select demand
- The first process: Import data-all project
When there is demand from customer, material planner has to load data out from
Macola system as excel file, then paste all data to the table shown in Figure 5.7
which is the summary of demand per project: This table will contain data of all
projects. If users want to focus only on some projects, user can go to the next button.




W T) importData_All_Project : Tahle
Progho FrojMama Remibln Description

feluna 050092 Wellcome Hong Kong_ 165 101325  HX SCREW M B 90 8.8 DN 931 PC 100 ]
| Monaxs 50D ‘Wellcome Hong Kong_ 165 101920 | Hx NUT M 4 DIN 534 IN 934 P 100 ar2
| |Monaxs 0500092 Wellcome Hong Hong 165 101935  H{ NUT M 5 DIN 534 IN 934 PC 100 1
|| Monaxs O5.LO092 Waellcome Hong Kong_165 101937  HX NUT M B DIN 934 IN 934 PC 100 1"26’
| |Monaxs E000E2 Wellcome Hong Hong_ 165 102103 WASHER 4,3 DIN 125 N 125 PC 100 &7
| |Monaxis D5.LO092 Welicome Hong Kong_185 102105 'WASHER B 4 DiN 125 N 125 PC 100 330
| Monaxis 0500052 Wellcome Hong Kong_165 116125 'WIRE HOSV-U 1 00 BLACK MT 100 12
|| Monaxs 0500092 Wellcome Hong Kong 165 13032 'WIRE HIMVAK 1 5 GREE NYELLOW MT 100 1
| |Monaxis 0500092 Wellcome Hong Kong 165 134645  CABLE CLAMP 470 D026 PC 100 (=3
| |Monaxs 050092 Wellcoma Hong Kong_165 134655  LABEL PROTECTIVE GRO UND PC 100 B43)
| Monaxis 0500092 'Wellcome Hong Kong_165 135164 OMAL HEAD SC MAXI0 4 BDIN 7985 PC 100 8
|| Monaxss 0500092 ‘Wellcome Hong Kong_165 135166 SOCKET-HEAD SM SCREW 3 512 WAWASHER PC 100 17683
| |Monams 500092 Wellcoma Hong ang_jﬁﬁ 135167  PAN HEAD TAPPING 5C 3 5160 7581 PC 100 o
| |Monaxis D5.LO092 Waellcome Hang Hong 165 135169  PAN HEAD TAPPING SC 3,03 SDIN 7981 PC 100 0
|| Monaxis D5.00092 Wellcome Hong Kong 165 135176  SERRAT LOCK WASHER A 4.3 AZFDIN 6798 PC 100 70
| Monaxes 05040092 Wellcome Hong Kong 165 135473 DAL HEAD SC MAXIG 4 BDIN 7385 PC 100 k<]
|| Monaxes 0500092 Wellcome Hong Kong 165 136054 WAL HEAD SC MAXE 4. 80IN 7585 PC 100 7]
| |Mlonaxe (L0592 Wallcoma Hong Kong 165 138035 DWVAL HEAD SC MAX12 480IN 7985 PC 100 TES
|| Monaxis 600092 ‘Welicome Hong Fong 165 137276 IDENTIFICATION STRIP -13- PC 100 L]
| |Monaxis 0500092 Wallzame Hong Hiong 165 138634  TEROSTAL TYPE D G 100 4559
| Monaxis 0500092 Welicome Hong Kong 165 1135760 RIVET 40 1238 PC 100 1509
| Monaxis 0504082 Wellcome Hong Kong 165133006 | BAN HEAD TAPPING S 3 SX160IN 7981 PC 100 b 1]
| |Monaxs O5.L0e2 Wﬂc\qml‘mm 155 135048 ?AUJ-FQ‘I!. ﬂﬁmﬂﬁﬁ MY MT 100 313
| |Monaxis DE.DO0E92 Wellcoma Hang kong_ ‘IEE 142475 |HOLDER WYSTARTER SUP PORT PC 00 LIl
|| Monaxis 0500092 Wedcome Hong Kong 1651142476 |HOLDER 1.00.017 PC 100 a4

|| Monaxes 0500092 Welicome Hong Kong 165 1142631 WIRE HISV-U 1 00 D, 75) BROWN MT 100 4335
[Racort 14 ] ¢ |7 _» Loafosblor s

Figure 5.7: Example of demand data

- The second process: Select project

il Select Project : Table

ol

'||Ir||||:,i||| 1_|

Auziralia b

Record: Hli“ 1 B M ME|of 2

Figure 5.8: Example of Project Selection
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When users want to focus on some projects, users have to select the project by key in the
project name as shown in Figure 5.8. The project name has to be exactly the same as
project name in table ImportData_All_Project.

Step 4: Report of inventory monitoring
There are two reports available in the developed system. These reports need to be shared
between material planner and purchaser in order to work in the same direction since the
report contains all required inventory data.

- The first report: Project shortage report

Q) Project shortage report

Tima Ta Dhesv L ma e Q;-ni QE0A  Alifwd emd adl se QG resis gl e JesTisps  ROFP Bhikwd AqlTied FasdQs Q 0nder
Fymd AN

THILF  TEMDTHDN G ELEITLF D ur L L} B (L » L L ¥ #i 7
Fwmd  COOED

FTTIT MELIOR ECLDNE 1557 SIS " w L] L] i L i 14 H 1
TTME LEGEIDAGRAIL 7 3T e b7 e L1 T2 R ay evemEl Qe L 1era L L bl
HERTE BRACTEED fob MDECLER ” L ] ] 5T L TR E- s ] O Rl ] (] ChiE e i CRL
#EkTE BEACEFED e MOECLEE W -~ kg [ET- 1 IRE-15 ] 1200 MMTENT Qe i e fEm iy CRL
kT BEACEFTD "o MOECLEE " o~ {5 ] (5T L E-T (0 EL e U] i e fEl iy CRL
#EKTE BEACEETD "8 HOEOLEE i L ] JRT L L L I%0 DMTREIT  Qee i me re iy CRL

Figure 5.9: Example of Project Shortage Report, Tool for Monitoring Inventory
Level

This report is generated by material planner and sends the information to purchaser
in order to make the replenishment of insufficient items. This report can be exported

to analyze in excel format.

- The second report: Follow up report

This report is generated by material planner and sends to purchaser in order to follow
up the status of insufficient items with supplier. The table will show quantity need in
each project. Purchasers do not have to rework on the report as existing process but

can use this report and send to supplier. The report is shown in Figure 5.10.
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B57624 AR.BAFFLEWWALL 0ZARMFS  PC| 30 56 0/CO0CY 461722 30100 | 20050823 46 | 118 200 30, a0 160,
_LMI533 AR GRID 02 (855256) GREEN Pc| w0 0 0 | | |00 | e | | | sl &) 2 2 =
B51507 AR DUCT WALL LWR -02 PC M| 3 0C000)BE1as4 8100 M0S0MT a8 | 1B4 e a2 | 3 316
[B51507 | AR DUCT WALL LR -02 Pc| 3| 3 0/c0001iBNaS4 | 8100 20050M7 48 | | 184 299 42 3 2
101325 |HX SCREWY M BX 90 5.8 DI 531 PCiaxTE 0 0 : : :mu: |99 & 12| 8(N7| B17170 SO0 188 G2
ADNGET HOUNUT M B DO 504 N 934 e mu | 188 10 30 20 295 2395 B3B 2000 -101) 2386
LMO15T AF-BAFFLEAWALL 125 LOWER METH NJ 15|1'| f im1m"mnm' _ 8 | |38 s&r 12 | 723 344,
Figure 5.10: Examplen fulluw up report

5.5.4.0utput — -
v "1'5' level monitoring is to be commoen information for

The proposed of output
material planner and m onitor zqd control the inventory level. This report is
arranged by material planning sectic ,,Purhasmg section can use this information as a
guideline whenever the |
information: 1734 4

1.} Replenishment items: The lggtym wh@) mventnr? level drop to reorder point or
lower will be shown i ﬂw_‘mpp:t wﬁ@d&d to be replenished.

2.) Primary Vendor: The m;gﬁiﬁfﬁnded-amyhjmthe order should be placed.

3.) Inventory dgagg This information includes inventory available on hand, quantity
on order, and quantity allocated for sale. i)

4,) Outstanding ngir information: This mfonnan@_n includes the number of
outstanding order for each item, quantity outstanding, supplier code, and request
date of oufStanding ordér which stered 4s]yéarmontt date as the general format
stored in Access file.

S}P_rolﬂwz The demand of each item will be allocated, per project. The
sequence of project is sort byﬂie delivery date.

6.) Output inventory level: This figure calculated from stock on hand plus guantity on
order minus quantity allocated for sale and quantity allocated for project
backorder. [f the output inventory level of item drops to reorder point or lower,
the item that needed to be replenished will show in the report. If the output
inventory level of item is higher than recrder point, the item will not show in the

ent is made. The output data consist of following
) J

J 4-&

repott.
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7.) Reorder point: This information shows to both material planning and purchasing
section. The users can see how far output inventory level drops from reorder point
and can predict the urgency of item required.

8.) Average usage: This information is provided for purchasing section to be
guideline of order replenishment

9.) Maximum inventory level: This figure is a guideline for purchasing section to not

order the item over the maximum inventory level.
10.) Fixed order gquantity: This information is provided for convenience for

purchasing section in case that the item has purchasing order constraint.

After the report are generated in Microsoft Access formal, it is better to change the format
to excel since 1t 15 more eonvenience 1o analyse the data in report and set up the report

format.

5.5.5.Evaluating the Advantage and Disadvantage of Inventory Level Monitoring
Tool Compare With the Existed System
The inventory level moniforing tool can provide user the guideline to control the
inventory level. Since the existing working procedure, information provided to material
planner and purchaser is not enough. Order fulfilment and inventory management
practices in a case study company are non-uniform and manually intensive. Material
planner and purchaser used their own experiences to decide quantity of replenishment and
level of buffer inventory held against unexpected demand fluctuations. Now-uniform,
manual inventory management practices resulted in higher inventory levels, low customer
service, and higher —operational costs than, can be-achieved-with uniform, formal
management practices.
Advantage
1. After all parameters involve in inventory management are determined, it is
necessary to provide these information to users. This established tool
contains important ordering information when users require. Purchasers
can place orders with the help of order quantity and the reorder point for
each item.
2. The established inventory level monitoring tools can break through the

limitation of number of project including in consideration which is the
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limitation in the existing system. The existing inventory level report has a
limitation on number of project includes in consideration, not more than
10 projects can included when running each time.

3. Less number of items included in the list. The inventory level report will
contain all materials which existed in the selected project while the
established tool will show only the items which need to be replenishment.

4. User able to audit the data while the existing report does not allow.

Disadvantage
1.) The procedure of this tool is complicated for users since it has to go

through many steps for loading the database before getting the final result.
2.) It spends longer time 1o generate the result compare to existing system.
Since it is mot process from the system directly, data has to be loaded
before running program.
3.) Manually intensive since user has to select project by key-in project name,

there is high risk to error.
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CHAPTER VI

CONCLUSION AND RECOMMENDATIONS

6.1. Conclusion

This thesis focuses on developing the inventory management system for an industrial
refrigeration industry with assemble-to-order environment. The proposed system
encompass establishing appropriate inventory policies for all parts, improving work flow

and information flow, and establishing an inventory monitoring tool.

The major problem of the company under study is on inappropriate inventory level. There
are three factors effect on nveniory management. Firstly customer's demand, order
fulfilment is project base which is stochastic highly fluctuated. Secondly supplier's
delivery performance is not reliable. Thirdly, internal inventory management practices are
non-uniform and manually intensive. Curréntly there is no certain policy on inventory
management for material planner and purchaser. They have made decision regarding their
own experiences to decide guantity of replenishment and safety stock level. Non-uniform,
manual inventory management practices resulted in high inventory levels, low customer
service, and high operational costs. In addition, lacking information shared between
material planning and purchasing sections resulied in double-buffer stock, unrealistic
supplier lead-time, too much réplenishment quantity, and non-integrated replenishment

quantity.

The research started with analysing the existing inventory management system,
identifying the causes of the problem and then proposed the solution concepts in order to
improve the performance of inventory management system. In the proposed system,
material control is established to show items under control. These items are listed from
BOM of current models. The list has 862 items under control. These wide variety of
materials is then classified into group according the source of supply ie. imported
material and local material. Imported material has only one supplier, so common ordering
conditions and lead time can be applied to all items in this group. Thus, it is reasonable to
manage them as group of materials. Local materials are provided by various suppliers
which have different ordering constraint and different lead time. Thus, items in this group
should be individually managed.



Then, appropriate inventory policies for each item group are selected by based on storage
area constraint, purchasing quantity constraint, and material reviewing frequency.
Suitable inventory policies both ordering and stocking policies are applied to each
material group. The major policy selected is order-up-to-level since the case study
company has limited storage area. Knowing maximum inventory level information will
help warehouse operator to plan storage area. In addition, the safety stock is set to
accompany with customer demand fluctuation and supplier unreliable delivery
performance. Imported materials have complex ordering process which periodic review is
more practical for them. The (R,S) system is applied to imported material with inventory
review period once a month. The materials supplied from local supplier should be
classified by different purchasing constraint since it effects to ordering policy. The local
materials can be divided into three groups which are local material without minimum
order quantity constraint, Jocal material with minimum order quantity constraint, and
local material with standard packing size constraint. The (s,S) system is chosen for all
local materials since local materials are reviewed continuously. Order quantity for local
material is equal to economi¢ order quantity. However, there are some items have
constraint on minimum order quantity and some items have constraint on standard
packing size which economic order quantity model is not applicable. Thus items with
ordering quantity constraint are managed under (5,Q) system since the quantity at each
order is fixed. The model implemented is a practical procedure for computing the values

of an ordering system, 1.e. order quantity, order-up-to-level, and reorder level.

After the suitable inventory policies are selected, the new working flow is proposed in
order to improve information flow between each section. The new working flow for
inventory policy is used at the set up stage. The new working flow of inventory
management which applied with the routine tasks is drawn in order to  guide users to

follow new instruction.

Finally, the inventory level monitoring tool is established to integrate new information
with existing information and to remind replenishment time. This tool contains inventory
information for purpose of order fulfillment. Basically, this monitoring tool serves as an
information sharing tool between material planning and purchasing sections who play

important role in inventory management. This tool 1s developed through using Microsoft
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Access version 2000 as the database management system, and Microsoft Excel version
2002 as reporting tool. Major activities of the tool are designed to collect relevant data
about customer order, inventory status, stocking policy, ordering policy, and selected
supplier, and to convert these data into the report shows what item need to be replenished

and how much to replenish.

Customer service level, percent of material availability when transfer to production line,
and inventory value remained after month end are key factors used to evaluate the
performance of proposed system. The comparison between the proposed system and the
actual system bases on data of year 2006, The proposed system shows that there is an
improvement on all indicators. The result of achieve to response customer's demand or
customer service level 15 8.56% on average better than actual system. The result of part
availability to supply once transfer to production line 1s 4.40% on average improving
from actual system. The result of inventory level at month end and inventory turnover is
10.92% on average decreasing from actual system. These results show significantly

improvement on inventory management efficiency compared to the actual system.

6.2. Recommendations

For the model to be useful, the following recommendations may prove beneficial:

1.) The available data which are used in this study is calculated based on year data.
The results should be retained for one year only. Validation of the model may be
improved by more updated data. The data should be reviewed at least once a year.

2.) Selecting the inventory management system has to consider not only the
possibility of the model but also have to concern the implementation which may
need to adjust the calculated value to be appropriate in practical.

3.) The non-movement items should, be marked in the system to against the mistake
of ordering in material in the future.

4.) The stocking policy which involves reorder level has to be carefully applied
especially for fluctuated items. The stochastic items normally have high reorder
level. In practice, both distribution of demand and unusually outgoing inventory

of these items should be considered.
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5.) If there is a significant change in the market, the historical data should be
carefully considered since reorder point and order quantity may have to be
adjusted.

AONUUINYUINNS )
ANRINITUNINE AL
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Product Description and available interior colour
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Type | ENoy

Multideck 380033 MONAXIS 73.188 B3 D White, Black, Green
380034 MONAXIS 73.250B3D White, Black, Green
380035 MONAXIS 73.375B3 D White, Black, Green
380036 MONAXIS 73.188 B3 DL White, Black, Green
380037 MONAXIS 73.250 B3 DL White, Black, Green
380038 MONAXIS 73.375 B3 DL White, Black, Green
3800390 MONAXIS 73.188 B4 D White, Black, Green
380040 MONAXIS 73.250B4 D White, Black, Green
380041 | MONAXIS 73.375B4 D White, Black, Green
380042 MONAXIS 73185 B4 DL White, Black, Green
380043 MONAXIS 73.250 B4 DL White, Black, Green
380044 MONAXIS 73.375 B4 DL White, Black, Green
380296 MONAXIS 73.188 B4 DLZ | White, Black, Green
380297 MONAXIS 73.250 B4 DLZ | White, Black, Green
380298 | MONAXIS 73.375 B4 DLZ | White, Black, Green
380228 | METHOS 74.188 A3 White, Black
380229 METHOS 74.250 A3 White, Black
380230 METHOS 74.375 A3 White, Black
380232 METHOS 74.188 A3 L White, Black
380233 METHOS 74250 A3 L White, Black
380234 METHOS 74.375 A3 L White, Black
380259 METHOS 74.188 A4 White, Black
380260 METHOS 74.250 A4 White, Black
380261 METHOS 74.375 A4 White, Black
380263 METHOS 74.188 A4 L White, Black
380264 METHOS 74.250 A4 L White, Black
380265 METHOS 74.375 A4 L White, Black
380469 METHOS 74188 A4 Z White, Black
380470 METHOS 74250 A4 Z White, Black
380471 METHOS 74375 A4 Z White, Black
380473 METHOS 74.188 A4 LZ White, Black
380474 METHOS 74.250 A4 L.Z White, Black
380475 METHOS 74.375 A4 1.7 White, Black

Island 820367 JRTOS SG3.188 B8 White
820368 IR1OS SG3.250 B8 White
320369 IRIOS SG3.375 B8 White
820370 IRIOS SG3.CE183 B8 White
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The letter shown in product description of each model has meaning and will be

described as follow:

Multideck model

Example 1

Meaning

Methos 74.A4 Z Monaxis 73.84 DL

Mode] XX XX XXX XXX
Methos 74 A3 188 L
Monaxis 73 B3 88 DLZ

Methos, Monaxis is the name of model. Start with M letter means
Multideck category.
73, 74 is width of cabinets which has three different sizes:
63,64 has width inside cabinet equal to 610 mm
73,74 has width inside cabinet equal to 710 mm
83, B4 has width inside cabinet equal to 810 mm
A is the revision index of design for Methos. This means that
when there is a major change in Methos, the version will be
changed from Acto B version.
B is the series of design for Monaxis
is range of temperature inside cabinet which divided into three ranges.
3 has temperature range between 2 to 4 degree Celsius
4 has temperature range between (-1) to 1 degree Celsius
188  is length of the cabinet which has three lengths
188 has length equals to 1875 mm
250 has length equals to 2500 mm



Island model

Example 2

Meaning

100

375 has length equals to 3750 mm

is height of the cabinet which has two heights available
None is Normal height which equals to 2040 mm

L is Long height which equals to 2220 mm

is cabinet with high watt motor that used in Tropical Zone

is Double Air curtain (specific characteristic only for Monaxis)

Irios SG3.B8

Model XXX, XXX XX
IRIOS 5G3.1388 BB

Irios is the name of model. Starting with I letter means Island category.

SG3  is depth of cabinets' front glass which has two different depths
available for Irios model:
SG3 has depth of front glass equal to610 mm
SG4 has depth of front glass equal to 710 mm
188 is length of the cabinet which has four different lengths
avatlable:
188 has length equals to 1875 mm
250 has length equals to 2500.mm
375 has length-equals to 3750'mm
CE has length equals to 1800 mm or called Crown End
B is the revision index of Irios model.
8 is range of temperature inside cabinet which divided into two

ranges.
4 has temperature range between 0 to (-2) degree Celsius

8 has temperature range between (-22) to (-24) degree Celsius
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Quantity Usage (Unit/cabinet
g- g §1| 3 g % &l a %.
1R I e I I
gl 2 2 gl g gl g 8
0 R EEEEEEEE
406091 JARMAFLEXBAND 503 W/ ADHESIVE etaomT | of o o o o o i 1| o
955620 |AS CABLE aseeopc | 1] 1] 1| o o o o o o
393945 |AS CABLE 3700MM R2 gassopc | 1| 1] 1] o of o d d o
175687 |JAS CABLE 4400MM R4 s277opc | o o o 1l o i o o o
laa7es57  |AS CABLE 6200 yssiopc | o o o o o d i i d
le7es22  |AS CABLE Ho3VV 1200 WITH PLUG £8.31 oL of of 2 2 2 o o o
la7e623  |AS CABLE HO3VV 1400 WITH PLUG £8.31 o o o 2 2 34 4 4 4
379838 |AS CABLE HO3VV-F2X0.75 sagoopc | 1| 1| 1| o o o d d o
519952 |AS CABLE HOVV-FEX0.75 sozesPC | 2 2| 2 o o o o o o
[B79668  |AS CABLE HO3V\/.F2X0 75FOR CASE 79.504PC | o o o o o o i 1 1
la79561  |AS CABLE HO3VV-F3G0.75 11e700Pc | ol o o o o i o o o
970563 |AS CABLE HO3VMF3GOT5 82.101PC ol of 1| 1l 1 o o o
le79se5  |AS CABLE HO3VV-F360,75 124680Pc | o o o 1| o o o d o
970506 JAS CABLE HO3VVEF3GO.75 136.460]PC ol of of 1| od o d o
l215717 |AS CABLE R1 Ho3vye62 00 1aso60pc | o o o 1 i d d d d
15719 |AS CABLE R1 HoawV-81.00 168.180jPC of ol o o i o d o
979399 |AS CABLE W/PLUG 1200 HOSVV-F gseagPc | o o o o o 4 o o o
408580 |AS CABLE Wes asoisopc | 1| 1] 1| o of o d d o
954183 |AS CABLEWITHPLUG gase7PC | 2 2 2 o o o o o o
222 |AS CASE-END-WALL LH GLAZED FA0 | so23as0Pc | 1| of o o o o o o o
%ﬁa AS CASE-END-WALL LH MIRROR FA0 | araoeoslpc | o 1] 1] o o o o o o
k64221 |AS CASE-END-WALL RH GLAZED FAQ | 3023, | of o o o o o d o
864197 |AS CASE-END-WALL RH MIRROR FAO | 3736.215PC 1l o of o o o o
laqooos  |as cLIP-IN LEG 55.080[PC ol ol of of of o o 4
lsagoo7 _|AS CLIP-IN LEG 125 70. 4 ¢ 4 4 o o o 2
171758 |JAS COVER HO3VV-F3G 0.75 asacopc | 2 o 2 o o o o d o
lases77  |as COVER LH 600 sapeeaPc | of o o 1| 1 1| o o o
850875 |AS COVER LH 700 ARF/ART syoorapc | 1l of o o o o o o o
lBsiaz2 |as coveR LH-GHa00.CE 1242.8601PC oo o o d o o
E:@a?a AS COVER AH 600 ARS/ARN Eazauic of 1| 1] 9] o d o
1421 |AS COVER RH GH300 CE 124286 ol of o o o o o o 1
lsse212_|AS COVER WITH ANGLE RH ARF gaz3saPc | 1] o o o o o o d o
962018), |AS EVAPORATOR -03 ARMFIS 26/4 asezisopc | al (ol (o ohd d d d o
l262018 |AS EVAPORATOR -04 ARMFS 26/4 asr22aopc | of 1o "o oo o d o
Emzﬂ AS EVAPORATOR -06 ARMF/S 26/4 gsers7opc | o of 1 o o o d d o
79 |AS EVAPORATOR 188 saosotopc | of o o o o o o o
la71255 |AS EVAPORATOR 188 300X150X8 aas.130pc | of o o 1] o o o o o
871256 |AS EVAPORATOR 250 300X150X6 s7i0.43sPc | o o o o i d o d d
lBe2051  |AS EVAPORATOR 250 BACK IRIOS searaoopc | of o o o o d o o o
882050 |AS EVAPORATOR 250 FRONT searao0pc | of o o o o d i d d
lB71257  |AS EVAPORATOR 375 300X150X6 7960.000PC | of o o o o i o o o
la82053  |AS EVAPORATOR 375 BACK IRIOS 7oed840pc | ol o o o o o o i o
882052 |AS EVAPORATOR 375 FRONT 7o64840PC | o o o o o o d i d
laaszs7  |AS SAFETY-THERMOSTAT szzoopc | o o o o o o i i




Quantity Usage Jnit/cabinet
g- g §1| 3 g % &l a %.
1R I e I I
ol g % :% % K

L ; ; e B I'u'] w L

ltsmio Description gz I H
la73514  |AS SIDE-WALL CE LH FA0117 SG3 arig3sopc | o o o o o o o d
973513 |AS SIDE-WALL CE RH FA0117 SG3 as54.520Pc | o o o o o o o o 1
la73s05 |AS SIDE-WALL GLAZED SG3 IRIOS e621.178Pc | o o o o o o i 1| o
lsseazs  |as TERMINAL sTRIP WO DEFROST- | 1esassopc | 1l 1l 1] o o o d d o
lesses  |as UPPER SECTION 250 4406280 ol of o o o o i o o
laagses  |AS UPR SECTION 375 (OLDBBES1E) sasz210pc | of o o o o o o i d
860451 |AS UPR SECTION CE180 a255840PC | ol o o o o o o o 1
l206609  |AS WIRE HO7V-K 1,5 GREENYELLO m.nggc: 2 2 2 o o o d d o
474337 _|AS WIRE HO7V-K 1.5 GRN/YEL 5641PC | 25 so 75| 33 so 79 o o o
465185  |AS WIRE HO7V-K 1,5GN /GE 7s21ec | of ol o o o o 4 2 4
l214830 |AS WIRE HO7V-K 1 5GN /GE o7stapc | 1] 1] 1] o o o o d o
895032 |ASL CIRCUIT-BOARD A24/22 2167.981PC ol of of of o i 1 o
877130 |ASL CIRCUIT-BOARD A25 MULTIDEC. | 184704iPc | of o o 1| o o o o o
973551 |BASE-CLADDINGCE RH (B73570) 230 636/PC ol of ol of od o d 4
l213775 |BLIND RIVET SCREW wrope | o o o o o d 4 4 4
374141  |BLIND RIVET SCREW M8 11.281|PC s 6 o o o o d o
954412 |BOLT isseopc | o] 1l o] 9l 9] 9] o d o
l249537 |BRACKET FOR AIR-GRID a7ioPc | 2 3 s o o o o o o
485041 |BRAND-LABEL LINDE “g7e0pc | of o o o o o o o 1
73582 |BUMPER-RAIL 250 izzaiapC | of of o o o o 4 o o
73589 |BUMPER-RAIL 375 2s5.152Pc | ol o o o o o o 4 o
la73583  |BUMPER-RAIL CE SIDE-WALL 85,50 ol of o o o o o o 2
873501  |BUMPER-RAIL CE180 130, of of o o o i 9
437573 [CABLE BAND 4.8X200° razsopcd 4l 1| o o o o o o
445495 _[CABLE BAND 9X250 HEL LERM. m% of o o o o o & 10 3

464811 JCABLE BAND T18R HELL ERM oesopc | o ol o o o o 4 4
408263 |CABLE CLAMP 06s0lpC | 17] a2l 47] 24| 33 4 4 4 4
408501 [CABLE CLAMP ossopc | A A d o o 4] 1d 1d o
491964 [CABLE CLAMP 35.940PC oo o o o i o 1
408842 JCABLE CLAMP 11851 t.gﬁg ol o o o 16 16 &
134645 [CABLE CLAMP 470 0026 271 4 4 o 4 4 o d o
454166 |CABLE CLAMP 53164 1odpc 1 ol o o 2 2 d o d o
9156290, JCABLE EWALLF1X1,0 19. ﬁraim 32 52 32 oo o o d o
407588 JCABLE HOLDER CO 232-1276-000 3 of ‘o o "3 "3d~d o d o
1837776 _|CABLE SLEEVE 2 5904Pc 3 4 6 1| 1 1| o o 4
304314 JCABLE STRAP 4,8X302 raoopc | 2 2 2 o o d d d o
467137 |CABLE STRAP WILEG 2seofpc | 13 13 17 13 1] 16 26 a3d 14
851872 |CABLE W 3 CONNECTOR FORFAN-MO|  a7aatopc | 1] o o o o d o d d
le1874 lcaBLE w 4 connecTOR FORFANMo]  711so0Pc | ol 1l ol o o o o o o
961876 JCABLE W 6 CONNECTOR FORFAN-MO| 1034101pc | of of 1| o o o o d o
ls61871  |CABLE W2 CONNECTOR sorosoPc | 1l 1] o o o o o o o
l861873 [CABLE W3 CONNECTOR agiaoofpc | o o 1] o o o o o o
958219 [CABLE-CONDUIT ssoopc | 2 A A A 4 4 d d d
losoia  |CAP FAOIIT 6267Pc | o o o o o o 4 4
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Quantity Usage (Unit/cabinet
B EEEE e
LR R § o
sy Ll El |l el o

ItamNo Description (Baht) |UM = o
BsE262  JCAP K10 SF-CO 2?.5301fc 0 0 0 1 1 1 1, 1, 1,
07226 [CAP K12 R EEREREEREERER
(202321 CAP K22 FS-CU DIM 2856 1G.WD}F'C 0 Q 1 0 0 1 1 1 0
lase2s1  IcAP ke SF-CO agiope | ]l ] ql q] ol ] 4] o
ABGR91 CAPACITOR 3,0MF 61.697]PC o 13 19 ol 13 28 0 0 1,
376111 ICAPACITOR 3 4MF 44.750PC (i 1 1 0 1 1 1, 0 0
180892 [CAPACITOR 4,8MF 11oeesPe | e o o o o o o d d
153505 |JCLAMP I.SﬂfﬂPC 0 0 0 0 0 1, 4 & 2
sooz2a  oLamp 1200pc | o o o o o o o o 2
467038 JCLAMP EQQ'GFC it 0 0 0 0 0 B B L
laso7es  |CORMER SECTION EOR CASEEND-WAL  25q08pc | 4 o 4 4 4 4 o o o
873602 |CORNER-SECTION FAO362 FOR BUMP | 63.1009/PC of o o o o i i 4
B73488 JCORMER-SECTICN GH300 206.7100PC 0 0 0 0 0 1, 1, 0 2
972487 |CORNER-SECTION HAND-RAIL 23 330PC of of of of o d d 4
484071 |COVER asqopc | o A o o d d 4 4 2
yes2a2  ICOVER QES'QLPC 1 1 1 0 0 0 1, 0 0
857770 |COVER CABINET JOINT _zazaope | ] o il o of of d o o
laa7e66  [COVER (BLACK) arspc | 2 24 o o 4 4 d d o
87705 [COVER CAP “20mpc | 4 o 4 4 o 4 o d o
lBoa762 _[cOVER CAP ] raooPc | o o o o o o 3_3 4
487737 |COVER CAP AK-12773PP 1058 sooopc | ol o o o o o o
ls2e0s  JCOVER CASE-END-WALL GLAZED agseoorc | 1l o o o o o d o o
077237 |COVER CASE-END-WALL GLAZED MET|  7983.143PC of o 4 o o d d d
ls61992 _|COVER F TERMINAL STRIP sezaopcy 1l 1| 1| o o o o o o
E??asa COVER FOR ENCLOSURE 9. of o o o o o o4 4 o
78614 |COVER FOR ENCLOSURE g1o7pc | ol ol o o o d o o 2
la7s402  lCOVER LH GH300 aoezopc | o o o o o o 4 4
317178 |COVER LIGHTING TUBE a072pc | 20l a0l 2 10| 20 3d d o o
81711 |COVER RAIL1824-LG FAQ369 126.008PC | 4| o -2 1| o 4 d o d
75401 _|COVER RH GH300 w.ﬁg o o of of 4 4 1
EIE&E COVER-CAP FA0369 1. of of of o o o d d 4
|354292 COVER-CAP FAD2TO 21.036[PC 0 0 0 i | A 0 1, 1,
961710, JCOVER-RAIL 2004 LG FAD369 {a8.112PC o o o o d d d
489206 JoSK HEAT SM SCREW 3. 9X16 1200pc | o o o o of 8 o 4
431770 |DEFROST THERMOSTAT szzezopc | 1l ol 1l o] ] o ﬁ 4 4
378015 |DEFROST-HEATER 400W sassorpc | ol ol o o o d o o
BTe648 |DEFROST-HEATER 400W IRICS 188 493 Te0IPC 0 0 0 0 0 0 0 1, 3
978016 [DEFROST-HEATER 600W gosasoPc | o o o o o o o 4 d
B7e650 |DEFROST-HEATER &00W IRIOS 250 553.61 B1PC [y 0l 0| 0 0 0 [ 0 0
370651 |DEFROST-HEATER 800W IRIOS 375 geroaoPc | of o o o o o o & d
148504 [DISTANCE SLEEVE U.ESO]PC 0 0] 0 0] 0 0 2 2 1
488434 |DISTANCE SLEEVE o67apc | ol o o o o o 4 4 4
300808 |DISTANCE SLEEVE rao0c | of o o o o o 4 4 4
484351 |DISTANCE STRIP s5164PC | of o o o o o 4 4 e
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Quantity Usage (Uniticabinet)

1 S I e
gl g e g % % gl g 3

E ] n Lt - = _. =] L] el @ L
1B55032 |DISTANCE STRIP B0XBO0X20 PE-FOA 5641|PC 0 0 1 0 0 1 [1, 1, 1,
454252 [DRAIN BEND HTB-DN 40/87 DEGREE 12808pc | ol o o o o d 4 4 2
454254 [DRAIN BENT HTB-DN 40/45 DEGREE ioeadpc | 2 a4 o o o 4 4 4
482462  [DRAIN PIPE HTB DN 40 /87 sgosopc | 1] ol 4] ol o] o d d d
482019 [DRAIN SOCKET BELOW marape | o] ] 4l ol ol o] 4 4 4
432138 |[DRAIM-OFF STRNNEF{ 1 'I.ﬂZQ]Pc 1 1 1 1 1 1 1, 0 0
450566 |EDGE PROTECTION ga.se0MT | 0.9 05 05 0l 08l 08 o o d
445621 [EDGE PROTECTION ICH 461 0028 15.550MT | 0.1] 0.4 02 01 02 0.9 04 04 4
981342 [ENCLOSURE LH GH200 vorsroPc | ol o o o o d d o
B72117  JENCLOSURE LH GH300 |RICS 66,7 it 0 0 0 0 [ 2 2 1
le1341  JENCLOSURE RH GH300 107570Pc | o o o o o o d o 1
372116 [ENCLOSURE RHGH300IRIOS 66.740PC of of o of o 4 4
lassess  [EnD , oasepc | o o o o o o 2 2 o2
lsseasa |END-CAP LH FOR BUMPER:RAIL FAQ o71a4pc | 4 4 4 o o o o o o
lssa493 _|END-CAP RH FOR BUMPER-BAIL FAD | 271 d 4 4 o o d d o o
445406 [FASTENING Eﬂl.EE WF‘E_TM?E 1. 0 0 0 0 0 4 8 2
la18650 [FIXING DEVICE F. THE RMOMETER as7gpc | 4 A 4 o d 4 o d o
IBA_M-CIE FIXING DEVICE F.THERMOMETER 14.9 2 i 2 2 2| 2 0 [, 0
311660 _|FIXING DEVICE FOR GLAZED “2003pc | 4 o 4 4 o 4 o d o
25022 _|FIXING DEVICE PRICE TICKET 2500PC | 24 24 36| 30| 32 60 o o o
Eamaa F1XING-DEVICE 13461Pc | of o o o o o d d 4
loa7e7  JFIXING-DEVICE 16.20 ol of o o o o & & o
376783 [FXING-DEVICE FOR MIRROR CRUDE 3.760]PC of o 16 18 1 o d d
k76176  [FXING-DEVICE FOR SECONDARY-GL 10.770[PC o o o o o o d 4
Eg‘sm FIXING-DEVICE FOR SECONDARY-GL s% of o o o o o o 14 4
03924 [FIXING-DEVICE FOR THERMOMETER v2orspc | ol o o o o o i 4 4
las13as  [FIXING-DEVICE LH soezopc | o o o o o o 4 4
860300 [FIXING-DEVICE MI FOR,SECONDARY oseopc | o o o o o d d 4 o
464324  [FLAT PLUG 6.3 SINGLE -POLE 1,953PC | 1 48] 24 32 a8 o d o
58516 _|FLOORCLOSE OFF. SEAL 1075LG. u.giiz ﬁ ol of of d o d 4
80 [FLOOR.CLOSE-OFF SEAL 120 14, of of o o o o d d 1
l2a3s29  |FLOOR-CLOSE-OFF SEAL 190 18.140/PC ol ol ol ol o o o 1
066869, [FLOOR-CLOSE.OFF SEAL 1622 78.430PC ol o oo o o d
k37775 [FLOOR-CLOSE-OFF SEAL 210LG 1ereoPc | of oo o o o 4 4 o
483542 JFLOOR.CLOSE-OFF SEAL 2530 s2es0pc | o 1| o o i o 4 o o
951332 [FLOOR-CLOSE-OFF SEAL 330 oaasopc | 2 o 2 o of o o d d
483543 FLOOR-CLOSE-OFF SEAL 3830 95.9‘00|F‘C 0 0 1 0 0 1 0l 2 0
951333 [FLOOR-CLOSE-OFF SEAL 90 astpc | 4 A 2 o o d d d o
Be1968 JFOIL CD SIDE-WALL 5G3 14.3?31153 [y 0l 0| 0 0 0 0 0 2
385778 [FRONT-CLADDING (85783} IRIOS aoriospc | o o o o o d d o 2
BT4820 [FRONT-CLADDING CE FADZTO SIDE- 90 BTEIPC 0 0] 0 0] 0 0 0 0 2
IB?491 8 |FRONT-CLADDING CE180 FAQ3TO 165.456/PC 0 0 0 0 0 0O 0 1, 1
976201 |HAT RAIL FOR MIDDLE-UPRIGHT gatoopc | 1] 1] 2 o o o o d d
B24150 [HOMEYCOME 03 4?5.59‘6%5 0 0 0 0 0 0 0 1, 1
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Quantity Usage (Unit/cabinet
B EEEE e
o .m % % % w| w g
-~ scost | | 3 g g EEEELE
Itamio Description _{Baht) |UM = o
375406 [HOMEYCOMEB AIR BAFFLE 311.551|PC 0 0 0 0 0 0 4 ) 1,
358992  |HONEYCOMB AIR BAFFLE 110X1253 ssogripc | 1l 2 a 4] d 4 d d o
Be10ss  HONEYCOMEB AIR-BAFFLE 110X1253 266.010|PC 0 Q 0 1 2 0 1, 1, 0
145113 |HOT CONTACTER K 243 139130pc | ol 1] 1] 2 o A o o o
43868 [HX HD SMS 6,3%90 DIN 7876 15.041|PC 0 0 0 0 0 [ 2 2 1,
375415  JHX HD SMS B 6,3X45 D IN 7976 4. TS0[PC 0 0l 0 0 0 0 1, 0 A
446676 |HX HD SMS B 8X19 DIN 7976 sseopc | 2 2 2 2 2 4 o d o
493005  JHX HD SMS B 8X70 DIN 7976 7ae0Pc | o o o o o o o o 2
976442  |HX HD SMS B X80 DIN 7576 ol o o 16 16 1d o d o
101835 [HX NUT M 5 DIN 834N 934 1 1 1 0 0 0 0 0 0
449319  [HX SCREW M 8X70 8.8 DIN 833 0l 0| 0 0 0 0 0 0l 2
819756 JDENTIFICATION BAND.NO5. d 4 o o d d d d
Ha5075 h:IE MNTIFICATION Lﬁ_g_E_L ‘W 2 - 2 2| 2 0 0 0
316372 JDENTIFICATIONAABEL ‘N3 d 4 d 9 4 d d d
k57381 INFORMATION LAREL ol of of o o d i i o
1368160 INSULATING PIECE il 2 3 1 2 3 o o o
864394 NSULATING PIECE FOR GASE-END- o 4 4 4 4 4 d d d
Bos4T iNSULATING PIECE FRO NT 0| 0 0] 0 0 1, 4 4 2
977008 JNSULATING-PIECE of of of o o o o o 4
200 INSULATING-PIECE o of o o o o o d 4
%a? INSULATING-PIECE IRIOS of of of of of o 4 4 d
k291870  INSULATING-PLATE ol of o o o o o 4 o
801871 JNSULATING-PLATE of of of of o o 4 d
lg1a73  INSULATING-BLATE o o o o o o o 2
1804536 INSULATING-PLATE 1205401 of o o o o o 4 d o
153004 JNSULATION TAPE 10X1 5 : ol of of o o o 26 26 d
Bosd468 iNSULATIC:N TAPE 10X3 QX2000 2?2201”1- 0 0 0 0 0 o 058 05 3
443857  INSULATION TAPE 15X%5 %2000 jeatomr | ol o o o o o 0od od d
454506 INSULATION. TAPE 40X1 0X2000 aazooMr-| ol o o o o o 2d2d 3
856257 _KIT LIGHTING-SWITCH WITH CONTA soseripc | (1l 4l of o o o o o
443373 JLABEL -EL CONTROLLED - veoopc | o] 4l 9 o of d d d o
463987 [LABEL GLASS-SYMBOL sg00pc | 1 al i1 o o o o
528063 JLABEL PILE 1:+SUN 6.580[PC o o oo o 4 4 4
134655 JLABEL PROTECTIVE GRO UND osooec I ol - d T T o d o
407571 |LABEL SELF-ADH. 40X4 4 TEMP 2so7pc | 2 2 2 4 2 4 i 1] 1
472668 JLABEL SELF-ADHESIVE groopc | ol ol ol o of d d d d
REREss  JLABEL SELF-ADHESIVE 60OHZ 7.521|PC B 11] 18 T 11 19 0 1, 0
473428 |LABEL SELF-ADHESIVE -DEFR. osorpc | ol il o] d 4 4 4 4 4
1B62292  JLABEL SELF-ADHESIVE 'DON'T STE 5.880[PC 1 1 1 1 1 1 0 0 0
319016 |LABEL SELF-ADHESIVE LR-36W reoopc | o 2 a o 2 4 d d o
B11925 JLABEL SELF-ADHESIVE LR-58W ESQD]PC 1 0] 0 1 0 1, 1, 1, [,
IBI4| 14 |JLABEL SELF-ADHESIVE PILOT 2 507IPC B 5 B B 5] [ 1 i 1
407858 JLABEL SELF-ADHESIVE THERMOSTAT ssorpc | ol o o o o o 4 4] 4
l813690 JLABEL SELF-ADHESIVE -THUNDER o600l | of o o o o o 24 o
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Quantty Usage (Unitsabinet
g- g §1| 3 g % &l a %.
1R I e I I
gl 2 2 gl g gl g 8
ImNo Deseription (Baht) _|UM = B
445484 JLEAD END TYP H 0, CII.EQ‘QJE"C 0 0 0 5 5 k= 1, 1, 1,
432863 |LOAD LIMIT LABEL viazopc | ol o o o o d d d 4
B77T512  WOAD-LIMIT LABEL FA BU}F'C 0 Q 0 1 1 1 1, 1, 0
488787 |LOCATING DEVICE FOR CABINET agsaopc | o o o o o o i i o
484177 hOCATING PIN 1zqa0pc | ol o o o o d 4 4 o
IB17182_|L-TUBE PROTECTION TR+D238ANSP. 5&5% s o o s o o o o o
lB17181  |LTUBE PROTECTION TRANSP.1200 s2eaiPc | o 10| 15| ol 10 15 o o o
laogas2  INIGHT BLIND MANUAL 1 250/28 2260.008PC | o 2 o o 2 o d d o
528483  |NIGHT BLIND MANUAL 1 875198 sasz7sapc | 1| o 2 i o 4 d d d
BER400  INIGHT-COVER 125 2035.924PC 0 0 0 0 0 0 4 0 0
IB-B-B4CI1 MNIGHT-COVER 188 3014.052PC 0l 0 0 0 0 0 0 4 0
388402  |NIGHT-COVER GE180 2047 664PC of of of of o o o 1
|862147 _JOWA-FORMBAND 60SKX20X2500 775K | 1048307 | o o o o o o 25 38 o
130006 |PAN HEAD TAPPING SC 3.9X18 0.600PC 3 3 4 3 4 d d d
430161 JPAN HEAD TAPPING SC 4.8X16 osoolec | 8 11 11 & 1l 1l d d o
l870772  |PHOENIX-PLUG 2X4-2X7 PIN 19.150/PC ol of of of d 4 4 4
458845 |PLASTIK RIVET 3.1/1.8-2.0 waooPc | o o o o o o 4 4
145111 PLATE 259(#0 1 1 1 1 1 1 1, [, 0
513313 [PLATE “1eoesPC | of o o o o o 4 ¢ o
535 IPLUG ssaooc | 1| 1l 1] o o o o d o
ﬁzgza PLUG 12 FA.RAYMOND 7ae0pc | 6 6 6 A A4 4 d o o
le7eaz0  JPLUG s5x2 2POLS i7osoec | o o o 1 1] 1] o d o
879421 |PLUG 5X3 2POLS 17.960/PC of of 1| o o d d d
la7oaze  lpLUG 6X1 3POLS 26.3301PC o o 1| ] 9 9] 9]
850733 |PLUG FOR OPENING FOR EVAPORATQ) % of of o 1l o i o d o
456499  |POLY SPONGE STRIP 25 X4 181 o o sel gad o d d
U7357T  IPRICE TICKET RAIL 40 SCANNER 122 147PC 0 0 0 0 0 0l 2 0 0
473578 |PRICE TICKET RAIL 40-SCANNER 1eazzsipc | o o o o o o o 4 o
lB64487 [PRICE TIGKET RAIL GOSCAN. 1873 227.330PG-| 1| ol o 1| o o o o o
264490 _|PRICE TICKET RAIL 60SCAN. 2499 223 358PC | o o il d d d o
854492  |PRICE TICKET RAIL GOSCAN. 3749 334, of of 1| o o i d d d
471883 |PRICE TICKET RAIL JO INING 1a00pc " 3l & 12 o 0l 1d o o o
389102). |PRIGE-TICKET-RAIL 40SCANICE183 123.505PC o o oo o o o 1
BTe456 PROBE R1 W CABLE 3000 223 404)PC 0 0l 0 0l 0 0 1 1, 0
Ems? PROBE R1 W CABLE 4500 garsiapc | ol o o o o o o] 9]
79458 |PROBE R1 W CABLE 5800 sagesopc | o o o o o d d i o
l285373  |PROBE R4 W CABLE 3500 zooosapc | ol o o o o o i 1| o
370466 |PROBE R4 W CABLE 5200 sazosopc | o o o o o d i d
B78467 |PROBE R4 W CABLE 6400 2551 SDiPC [y 0l 0l 0 0 0 0 i 0
319375 |RECEPTACLES W. HOLE 4.3 vape | 9l 9l 4l o o d o d o
BE7516 [JREFLECTOR WIDE 1248LG. 332 166|PC 0| 2 3 0| 2] 3 1, 1, [,
Iaﬁ?51 7 [|REFLECTOR WIDE 1874LG. 527 T05PC 1 0 0 1 0 0O 0 1, 0
877652 |RETAINING-RAIL 10470pc | ol o o o o o 4 4 d
[8723506 |RETAINING-RAIL 250 117825pc | of o o o o o 4 d o
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Quantity Usage (Unit/cabinet

B EEEE e
o .m % % % w| w g
» scost | | 3 § g EEEELE
ltamNo Dascription _{Baht) |UM = o
[B73587 |RETAINING-RAIL 375 178871 |PC of o O 0 0 o O 4 O
873601 [RETAINING-RAIL CE SIDE-WALL azoospc | o o o o o o o o 4
273598 [RETAINING-RAIL CE180 83 982PC 0 of o o 0 0l 1 1 2
882344 JRETAINING-RAIL FOR CABINETAJOI 20055Pc | o o o o o o 4 4 o
Be19a2  JRETAINING-RAIL LOWER 250 135441 UjP'C 0 0 0 0 0 o0 a3 0o o
l881993  [RETAINING-RAIL LOWER 375 1geaatopc | of o o o o d d 4 o
881995 |RETAINING-RAIL LOWER CE180 1015. of of o o o d o o 1
B73451 |RETAINING-RAIL UPPER 250 413.31 Lﬂpc of o o O 0O o0 2 0o o
873452 [RETAINING-RAIL UPPER 375 s73360PC | o o o o o o o 2 o
la73454 |RETAINING-RAIL UPPER GE180 08480 | of o o o o o o o
130037 |JRIVET 3.21,6-3,2 D.BO&G of o O 0 0 o 18 24 9
432823 JRIVET 3,2 2,0-36 0.600/PC g 14 1| 1| 4 o d o
445245 [RIVET 3.2 4,864 o600l | ol o o o o o o o 4
143258 |RIVET 4,0 0,832 0.600jPC of of ol of of 4 ¢ 4
1238780 |RIVET 402238 osoolpc | & o 13 & o 14 d o o
153175 JRIVET 4,0 7,0-8.6 osooc | il 1 1] o o d d o o
432825 |RIVET 4,80,8-3.2 neooc | ol of of of o o 20 26 27
438465 [RIVET 4832.4.8 1200Pc | o o o o o o 24 29 20
445253 [RIVET 4,8 3,.2-4.8 0.600/PC | 32| 42 sel 16] 20 16 o o 4
438466 JRIVET 4,8 6,4-7.9 1.200PC | 300 35 4ol o o d 4 ¢ d
11509 |RIVET 655,878 mszopc | o e 12 of o o o o o
317458 |JROUND CAP 8,5X 20 1oqofpc | 2 2 of o of o 4 4 d
5317450 [ROUND CAP 11,5X 25 2 580[PC of 24 o o o o d o
100770 |SCREW E.WC of o o 0 o 4 4 O

7378 _|SCREW THIN SHEET MET AL M4X20 1.% est 107 140 eol so] 10 3
ﬁg-n 41 |SEALING-RAIL 154 FA0369 giagpc | of o o o o o 4 4 3
|394| 43 [SEALING-RAIL 626 FAD36S 18.001|PC 0 0 0 0 0 o O 104 o
894144 [SEALING-RAIL 655 FAQ359 19.000PC | of of o o o o e o o
894145 _|SEALING-RAIL 668.5 FA0369 26.465P0 oo o o d d o 2
863921 |SEALING-TAPE 19X2SW EPDM m.:ngﬁ;r 25 38l 19 25 3d o d o
432837 _|SHEET METAL NUT B3,9 NR.11347 1. 17] 20| 2o 18] 18] 27 30 44 1a
hps444  |SHEET METAL NUT B4, saoopc " o e 6 4 6 o o d o
457032), [SHEET METAL NUT B4.8 NA.11867 1.800]PC g 3 a3 4 od d o
lo0g00 _|SHEET METAL NUT B429 osoopc | 3 " 46 ‘of ofd o o o
b76448 |SHEET METALNUT BGB 8 3s00Pc | 4 4 4 o o 4 o o o
443799 SHEET METAL NUT M 8 X 0,8-4MM 7aeopc | ol o of o o o o o 4
464203 |SHEET-METAL-NUT B6 3 RAYMOND E.QQDIFC 0 0 0 0 0 o O 0O 4
443430 _[SHIPPING SECURITY DE VICE F. 2s00pC | 8 16 24 o 16 24 o o o
435126 |SOCKET asopc | of o o o o d o o 2
484201 [SOCKET sseaspc | o o o o o o 4 4
qe4321  |SOCKET 40.111|PC of o o0 of O 0 2 3 3
1B11850 |SOCKET 1.B80|PC d 4 4 4 4 4 0o O O
314524 |SOCKET zseospc | 1] ] o] o 4] o] o d o
l04783  [SOCKET-HEAD SM SCREW 4.2X22 sasopc | of o o o o o d d 4
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Quantity Usage (Unit/cabinet

B EEEE e

8 8 5 = = % 85

elee % :% % gl 8l 8

sy Ll El |l el o

Itamio Description _{Baht) |UM = o
Bszes52  |SPACER 25.?413_]?0 0 1 2 0 0 0 1, 1, 1,
852995 |SPACER FOR CASE-END-WALL ARMF asoopc | 18l 18 18] ol o d d d o
BOG0T3  ISPACER FOR FRONT 3.390}"': 0 Q 0 2 2 210 10 o
146216 |STYROPOR 12X120X1500 gesopc | ol o 1] o 4l ] o d o
Bl ISWITCH 2POL. WHITE 449,51 ﬁ 2 2| 2 2 2| 2 0 0 1,
IBE’EIDUT SWITCH-PANEL .ﬁ.HM-‘E’E 221 1 1 1 1 1 1 1, 0 0
863170 |[SWITCH-PANELWITHTHERMOMETER|  g2uoe | 1] 1| 1] o o o o o o
432137  [TAPE 13MM TYPE 40 P.KREFELD 1200t | 16| 28] 4ol 19| 28] 4d o o o
484087 [TAPE 38BR WHITE (LINDE BRAND) 1200MT | 1| 2 3 o o d o o 2
308313 _[TAPE SOMM WHITE PE 2500MT | 20| 25 30| 20| 25 30| 20 24 14
135463 [TAPE TESA 4170 50 MM 0 BR 1231@ 0l 0| 0 06) 06 06 25 25 2
805205 [TAPE TESA 4657:85-50 30 GREY 12.060MT | 03l 06 08 05 08l 0d d d o
433080 [TAPE TESA 4763 6X8 8 NR 761 3»2’4D¥.ﬂ‘ 34 34 34 34 34 34 21 21 10
438560 [TAPE TESA 47661213 19NR 761 g 852MT of of of o o 1d14d d
33081 TAPE TESA 4864 25MM 4 10.3271;“‘ 0| 0 0 0 0 o 96 15 4
449574 [TAPE TESA 4964 3MM 4 4,428MT 1212121212123 o o o
433004 [TAPE TESA 60482 4X12 2 NR 720 y020MmT | ol o o o o o od o8 d
458543 [TEMP CONTROL WINIGHT CURTAIN azasaoc | 1] 1| 1| o o d o d o
432136 _[TERMINAL (PLASTICS GLIP ) ‘0.650PC | 10| 18 26| 12 18] 30l o o o
830311 [TERMINAL STRIP 4-PIECE | n?.ﬁc | s 10 15 5 10 14 o o o
474815 [TERMINAL STRIP W/CAG E ACC. graspc | o o o i 1] 4 o o o
lsosa01  [TERMINAL STRIP W/CAG E ACC. 7eeo0rc | 1| 1| 1| o o o o o o
138634 [TEROSTAT TYPE XI-D 1005106 | 1] 4] 14] 12 12 1.4 od od o
l3833s1 _[THERMOMETER DIGITAL {SOLAR] 824.829PC of o o o o i 1 1
815267 _[THERMOMETER DIGITAL W/O M?.i% o1l ] 9l ] o o d
67382  [THERMOSTAT sasaropc | ol ol o] 4] 4l ] o d o
138367 [THERMOSTAT ANCO BTR33-7107 97 GEEIPC 0 0 0 0 0 0 1 1 1
la7eass  [THERMOSTAT BIMETAL VANTIS swoseipc | 1l 1l 1l o o d d d o
138055 |[THERMOSTAT BEUTTON T2700iPC 9.0 o o o 1 1 1
468728 _[THERMOSTAT BUTTON BL ACK 1?.5:$§ od d d
la47074 JUNIVERSAL TERMINAL B LUE EH 31 d 4 2 o of o d d d
le75410  |U-RAIL GH200 gseopc " of o o o o o 4 4
455212, WASHER 5.3 POLYAMIDE DIN 9021 2 300[PC 8 8 4 g o d d
135173 |WASHER 6.4 DIN 125 N 125 osoolec || o "o o " o o 124 12 16
135481 IWASHER 6.4 DIN 9021 N 9021 osoopc | of o o o o o o o 2
100891 |WASHER B o6o0pc | o o o o o d 4 d
132032 h'h'IFIE HO7TV-K 1,5 GREE NYELLOW 4.?50}1“1‘ 25 25 25 0 0 0 0 1, 0
854920 WIRING DIAGRAM W/O DEFROST-HEA gasopc | ol il o] o of d d d d
l854930 |WIRING DIAGRAM WITH DEFROST-HE gasopc | 1l 1l o] o of o o o o
579481 WIRING-DIAGRAM A25 MULTIDECKS veapc | o o o il 4l ] d d o
la70483  WIRING-DIAGRAM IRIOS a1z | o o o o o o i 1 o
la70480  [WIRING-DIAGRAM WALL-SIDES at7eopc | ol ol o o o o o o 1

Table B1: Cross Tab Table of BOM and standard cost of Imported Material
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Table B2: Cross Tab Table of BOM and standard cost of Local Materials
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SGER i P (Cal f.../’:.,__ Total demand | Average demand | SD. (pes./ Maximum Inv.
Product Group Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Cct | Nev | Dec {pcs.) {pes./ month) month) {pes.)
MOMNAXIS 73.188 B3'B4D 2 B 0 ] B 0 1 B B 3 7 50 4 167 3.512 28
MONAXIS 73, 250 B3/B4D 10 15 B 27 13 [i] 0 ] 2 10 a5 7.917 BO17 57
MOMNAXIS 73.375 B3'B4D 21 '] B 14 20 3 1 2 11 15 1 105 B.7S T.387 58
METHOS 74.188 1 2 4 1 a1 10 10 5 2 3 [t] 47 3,817 3.83 27
METHOS 74.250 12 19 20 13 21 120 25 22 25 29 J 213 17.7% TA7S g5
METHOS 74.375 I7 B2 94 19 30 65 | 56 55 68 | 63 33 24 630 54167 228856 283
IRIOS 5G3.250 BS 1 8 4 19 B8 B 4 o 4 14 2 5 86 T.167 5.148 45
IRIOS 5G3,375 B8 44 20 32 38 12 | 30 10 55 '35 32 0 314 26,167 16,792 158
IRIOS 5G3,.CE183 BS 0 7 1 0 4 2| 4 23 4 0 55 4,583 6374 31

Table C1: Demand Data, Lead time, and Maximum Inventory level of Imported Material Group




Demand (pleces/month)

tem No | Jan | Feb | Mar | Apr | May | dun | Jul | Aug
848777 0 2 8 0 g 8| ol
48778 2 12 13 17 17 13 o1 "0
848779 2 12 & 12 1t 12 00
8651880 3| 2| 28 42 20| 23 U] a0,
861881 2 12 8 12 1 12 04 of 4
861882 0 o/ @ 5 2| 6 8] 40,
861879 0 22 2 go| 18| 17| 3 ol 4
851507 10! &) & 34 86 86 ol y
LM0529 0 0 0 o 14 4| ol ol
851508 0 2] 13 15 7| 7| 24 &4
LMo172 0 0 2 2 o, o, 0| _©
LM0530 0 o] o 0 ol 1| 1| o
855256 22| 32| 54 59| 38| 44| 6| 28
LMO141 8 32 26 0 4 30 85 46
LM0533 0 0 0 0 14 4 0| 0
855257 124 7| 72 71 64| 113, 70| 115
LMo142 92| 53| @89 0| 47| 120 | 87 | 74/
LM0534 0 0 0 0 0 1| SoudsugN
857824 7. 5% 52 69 | 33| 42 6 0
LM0531 0 0 0 0 14 4| ol o]
857828 0 0 6 5 2| s| # 0
LM0532 0 0 0 0 0 1 3 2
874012 246 38 61| 103 | 44 149 55| 193
LM0157 98 153 | 155 0| 11| 178 |, 244 | 1487
LM0158 38 se 0 30 5| 3fa) % 07) el
877067 180 29 64 96 | 44 | 147 76 | | 14D
877075 29 ol 9| 3 0| 18 30 44
LMo159 72 B9 | 150 0! J02 . M7 _133 | 10 |
874016 0 1| o 4 a8 AL [ ABNT 1]
LMo184 0 ol 1] o 1 4 1VG W Eg
877071 0 1 0 4 1 1 8 1
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wte || r _ Avglead | lead | . Inv.
Total | Avg Usage | SD Usage time tme | EOQ | ROP | Levsl

| (pes) | (pes/month) | (pes/month) | (month) | (month) | (pes.) | fpes) | (pes)
o | 3y 50 4.167 3512 0138 0.117 7 ] 16
o /M &) B 94 7833 6,482 0261 0218 8 21 29
L1 0N ks, 78 | 6.333 6,035 o211 02001 | & 19 25
AN % I\uah ™ 191 15917 12,645 0.531 0422 19 54 73
£4 =11 | Liey 0w 78 6.333 6.035 0.211  0.201 12 22 34

Vo GO TUNE- 5 48 4.000 2.985 0.133 0100 11 7 12
g =i 9] 6L 143 | 11917 | 10.440 0.397  0.348 18 24 42
6 4! 49 23 s05 42.083 33.318 1.403 1411 50 153 | 203
J AP0 Yk A\ 35 2917 4,461 0.097  0.149 13 15 28
6 6L 5! 1 73 6.083 4.785 0.203  0.160 1 23 34
50K (-0 4 | % 4 0.333 0.778 0.011 0026 3 2 5
Oyi~Gdey 0 1% 2| 0.167 0.383 0006 0013 2 1 3
Ao Pl | N 348 20.083 17.286 0.969  0.576 41 73 114
24 2] 10 18 346 28.833 | 22,827 0961 | 0781 | 41 83 124
o B—F| 0 28 2333 | 4.418 0.078  0.147 12 12 24
449 3| /12| 58 838 69833 33313 2328 1110 55 165 220
27 87| 13| =, 738 61333 35.742 2044 | 1.9 51 156 207
2 ¢! 41 S5 243 1.250 1.712 0.042 0057 7 5 12
47 257 0] @] 9% 20.667 22,725 0.989 0758 22, 98 120
o] @] R — =55 2917 4,660 0.007  0.155 7| 14 21
27 g s | il 61 5.083 7.354 0.169  0.245 & 14 20
2 0 1 5 15 1.250 1.712 0.042  0.057 3 3 6
145 4 10 0 1085 90417 77.107 3.014 2570 85 203 | a7
78 BS| 80 16 1348 112167 68.405 3739 2280 | 95 311 406
ITNSANIP 19 0l 22 18.417 20.246 0.614 0675 18 77 95
5 0 i8af|LJ1d 0| | &30 69.167  60.085 2306 2003 35 254 280
5| 0 o/ _ol 188 15,667 | 19.472 0522 0848 | 16 43 59
190y o 68 b - 80 4 6 . 2083 . . 90.250.1, 48.413 2008 | 1847 39! 160! 199
1E4LPEIALL /1] IS 253 0.05 0085 B 7 13
65 A NI 26 2167 2,406 0072 0080 6 7 13

5 0 0 0 21 1.750 2.563 0.058  0.085 4 7 1




Demand (pleces/montn)
ltem No | Jan Feb | Mar | Apr | May | Jun Jul ep | oy
LMo185 0 al o 1 1] 3 0  OletDl 70 | St
LMo186 0 0 2 0 0 3 g Y, |2 1)
882746 e| 18| a| 3sa| 18] 18 B lae 8l 2| 4|
888748 10 88| 40 64| 76| 24 60| 20 10 72| 64|
888771 2| o] 7 i o 4 240 ad S8} "B 4l
893679 g| 16| 8 38 16 18 B 8 f fol, (28l A
893680 60 43 58 101 12| 28 724 85 S4B "0 1\
893581 6 0 9 0 0 7 off 4o/ /s sl _a
868009 2| 16| 24| 22| 18] 18| 10| dof Fel 268 o)
868910 60 38 58 e 12 3 sef e _ 71 . 82l 0!
860450 8 0 2 4 0 16 8| @0 F -asicie2bliie |
859453 2 o 7 1 0o 4 2| s 4,12, 884, 4
886184 2 0 7 i 0 4| 2 g Al pailag
BIZ746 2 0| 7| 1 0 4 | 2| W g zpaoa
868012 4 32| a8 44 32 38 s2| 20| " So—
86891 1 180 | 114 | 174 294 | 38 96 223 | 276 182 246 | . 04
892751 z 0| 7 1 0 4 | 2 | B|~ @7 ea]” 4]
445426 3356 235 8588 16 | 247 9813 251 | @8 23 1751 2% |
139048 0 0 151 0| 150 | 372 | 495060 0 1398 200 |
445427 1002 100 | 231 02375 78 3845, 356 444 4841 | 10 |
852880 4 0 14 2 o 8 a| 16 sl a| @
886602 4 0 14 2 0 8 2 16 8 46 8
883004 2 ol 7 1 0| 4| 2| Bl a| @2 4
867438 19 5| 15 4 g| 12|, 15| 17 9 50 25
876126 14| 104| 55| 1w03| ez a4) $707) sl 127 ) G250 72
876125 14 104 55 103 gz | 4DN D70 | | 48] e O 123 72
848055 0 3 8 4. 10 10 g 2 11 B a |
848058 0 8 13 3] L8 o Q8 8 o L g Bl o S5 Lo 8
842056 4. 21 18 21 Al A\Je (I PN (o Yl 1/%
848060 45| 12| 4| of 1|V %3 [N UR N Bl U9 WOMRY Vol
848057 63 42| 28 46 38 S0 11 53 6 24 6

q 5D Max.

- : : Avg Lead lead » Iny.
Total | Avg Usage | SD Usage time tme | EOQ | ROP | Levsl

c | (pes) | (pesimonth) | (pes/montn) | (menth) | (month) | (pes) | (pes) | (pes)
0 4 0.333 0.452 0.011  0.018 2 1 3
o' = 2167 2,517 0072 0084 5 7 12
Touls, 172 | 14333 10268 0.478 0343 | 14 48 62
0. 628 52333 33,584 1.744 1120 26 168 194
0l 55 4.583 6.374 0153 0213 11 21 32
10 172 14333 10,290 0.478  0.343 19 48 87
24 632 52667 32.817 1.7  1.087 33 165 198
4 62 5167 5622 0172 0.187 14 25 a8
10 167 13817 B.426 0.464  0.281 28 28 56
24 623 51.817 31.300 1.731  1.043 4 121 165
0. 220 18.333 | 25.496 0611 0850 44 77 121
0| 55 4583 6.374 0.153 0213 25 8 43
0 55 4583 6.374 0153  0.213 30 20 50
0 55 4583 | 6.374 0153 0213 | 23 18 42
20 33z 27667 16.751 0922 0.558 73 55 128
72 1903 158,583 95,014 5286 3167 112 323 435
0u. 55 4583 6.374 0.153 0213 25 19 44
22 50187 48,331 47.527 16444  1.5842 400 0 4%
275 1 1019.2 84533 94.814 28311 31605 1400 58 1458
45 24503 20419 171.829 68063 57276 1600 110 1710
0 110 0167 12,748 0.306  0.425 53 a7 90
0 10 8167 12.748 0.306  0.425 70 s 108
o 55 4583 6.374 0153 0213 21 23 44
20 227 18817 | 13311 0631 0444 B2 54 118
104 | 855, 71250 38 660 2375 1283 158 185 343
1o | &ss 71.250 38,660 2375 | 1289 158 176 334
Ji:- 72 6000 3.568 0.200 0118 B 15 21
7 .. .034 . . 11167 . 7.120 0372 0237 8 32 a0
BEAy AN 2 9020 0.485 0300 g 41 50
0 /3 30.250 18157 1.008 0605 12 o4 106
4 388 30.750 20.618 1.025  0.687 12 98 110
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wte || r _ Avglead [ lead | . Inv.

Total | Avg Usage | SD Usage time time | EOQ | ROP | Level

em No | Jan | Feb | Mar | Apr g c | (pes) | (pesimonth) | (pes/month) | (menth) | (month) | (pes.) | (pes) | (pes)
848058 0 o] 2 0 0| 2 g Bty 0 25 2.083 3.175 0.069  0.106 4 ] 13
866068 0 7 0 0 0 2 T 0 a0, S0 SN T 113 9.7 | 15.571 03139 0518 50 42 g2
866069 0 101 0| ol 4] 62| 6 0 g 0F 8\ SEL T 156 13 18882 04333 06294 50 53 103
866070 0 42 50 74 33 i O A LN B OO D, 217 18.083 25318 0.6028  0.8438 50| 72| 122
878665 81 24 Bl 23, 44 @ s3y el (30| 58 2m| 3 572 47,667 26,766 1.5880 08922 100 114 214
879067 69 ol 60 30 0| 18| 26| 86 L g7, 15, 0O 0 481 38417 38918 1.2806 = 1.2073 50 o1 14
870068 123 46 107 36| 42| 8 | 118 104 a7 33| 19| 12| 768 64 40.12 21333 1.3373 50 115 165
878069 15 18| 57 0 0o 22 6a'l 40 & 1 ol 15 o 23 18.25 22,624 0.6417  0.7541 50 50 100
874065 1 0 4 0 4| 12| 3| PRGN 36 3.000 3.330 0.100 0111 4 12 18
874071 3 0 0 i 0o 0 14 FF 3 1L o Lo g 0.750 | 1.138 0.025  0.038 2 3 5
874095 0 o, 0 0 0| 2| & M F-oid Codnhd LS 7 0.583 1.240 0.019 0041 2 3 5
874113 6 4 0 6 5| 14| 11| sl 2hndde, 0[R20 78| 6.500 4796 0217 0160 4 21 25
874119 3 2 6 0 0 i 8 #l 84y | WD 27 2.250 2.864 0.075  0.096 2 9 1
874125 g| 1| o o 0 5 20| 8 gadG spaaal o 43 3.583 5961 0118 | 0199 | 3 17 20
874131 14, 11| 23 0| 17| 18| 25| 12| Gg=—a =P 5| 160 | 13333 | 7.808 0.444  0.260 6 47 53
874064 1 1| 4 i 8 1| 8| ol=ZBd/ 3 luiisih 0 e 3.167 3,326 0.106  0.111 4 12 16
874070 5 0| 1 0 0 2| ~J ool @ 0] o] e 2 1.000 | 1.585 0.033 = 0.053 2 5 7
874094 0 o] © 0 0| o \owd 9l g ¢! 09! a5 0.417 1.165 0.014  0.039 1 3 4
874112 6 4 9 6 2 15, K 18T 87 & O Of vep 5417 | 4.833 0.181  0.181 4 20 24
874118 1 1 3 0 0 0 Bl 51 al ol 15 1.250 | 1.765 0.042  0.059 2 5 7
874124 3 1 0 0 0| eo| 4 4 0 ga——r 0 | Jlif 22 1.833 2758 0.061 0092 2 8 10
874130 1411 24 i 21 2 19 g 2 3| 132 5 180 13.333 7.801 0.444  0.263 6§ 46 52
848146 2| 10| 15 8| 27| 13 o, o _ o 8 2] 10 95 7917 | 8,017 0.264  0.267 7| 25 a2
848147 ] x| @ 6| 14 2, 3] T £ 1 15 1 105 8.750 | 7.387 0.292 0246 7 26 33
857568 0 1 2 4 i LN SN 119009 IFPNAIP 1S ol T4t 3ei7 3.630 0.131 | 0121 7] 13 20
848145 0 2 8 0 9 ONOH[ T L 80 Vs il ol 5 4167 3512 0.138 0117 § 12 18
857569 12 19| 20| 13| 21| 12 25 22 25 28 8| 7| =3 17,750 | 7175 0582 0238 11 47 58
857570 77| 62| 94 19| 30, (865. .56 | 59 | .68 63,33, 24 . 650 . . 54167 22885 1.806 0763 17 152 169
862027 2| 14| 2 22| i\ IAMNTIfA YSRIBIIN! 13/l I \essl]l  ooer 0302 | 0302| 32 33 65
862026 2 15 8 1 17~ 18 0 0 YWURY ¥id| T ¥IF Hos 8.833 6.450 0.284  0215| 27 20 47
852980 2, 17| a7 " 1 12 2 0 4 12 11 5 94 7.833 6.191 0.2611  0.2064 4. 30 64



Demand (pleces/manth)
ltem No | Jan Feb | Mar | Apr | May | Jun dJul
871278 13 21| a2 0 26 34 x| a9
871279 108 33 66 26 35 92 561" ea
882244 41 67 41 B0 14 24 40 82
848018 0 2 2 0 9 8 0 1
248019 2 10 15 8 27 13 0.4 ol
848020 i 12/ 8 17 2| 12| U740
856485 0 1 2 4 1| 3| 10410
881137 2 16 16 30 24 g 8 y -
856487 12 19 20 13 21 12 25 | Jool
881138 60 38 56 106 42 4 804 58
856488 94 a3 63 36 44 89 5 81
881371 2 ol .7 1 0| 4] 2| e
379179 0 76 133 60 36 109 0 T
855180 48 90 284 0 16| 152 153 | a7
882057 31 27 | 44 60 0 a2 < -
848904 708 458 | 656 | 200 | 508 | 884 515 | 726 |
2a7467T 4 0o, 0 0 0 0 0 | qiig]
BET466 4 0 0 0 0| 0| ol gl
887468 4 0 0 0 0 0 4 18]
887465 10 257 293 378 118 56 369, 216
887464 0 19 19 20 16 8 20 12
887463 4 20 14 20 10 20 30 12
869717 96 66 | 65| 235 B1 64 100 148
877756 & 0| 3 1 0| 18] o 10
875234 7 0 5 1 ol 1614 ¥119019
BEG408 0 0 45 49 0 35) o1 W
866407 623 537 | 623 | 579 633 613 465 616
LM0521 145 122 164 0 _86, .I156. _147 | 176 _
LMo522 0 LI S 0 CRAVER] WAVANNE: |
894484 60 38 58 100 12 |V g || Usp 86
876133 42 3 65 105 18 38 52 78

2]
286
7

11
106
&
A

|

106 158
64

78

SeBR

W B8

\

39,
Mt @ &

141 |
10

11
153
23

45
475

158
e
g2
50

140

1 SD Max.

- _ _ Avg Lead lead . Inv.

Total | Avg Usage | SD Usage time tme | EOQ | ROP | Levsl

| (pes) | (pesimonth) | (pesimontn) | (month) | (month) | (pes.) | (pes) | (pes)
20,30 30 25.083 11.874 0.836  0.396 49 75 124
26, 5" 07 50.583 31.552 1686 1052 63 186 229
L0 TRl 437 | 35417 | 19.593 1214 0653 48 109 157
SR T 50 4.167 3512 0138 0117 al 18 18

L2 0 95 7.917 8,017 0.264  0.267 4. 3 35
.18 0, 83 8917 | 6,604 0.231 0223 3 24 27
al o 47 3917 3.630 0.131 | 0121 <IN 16
RN T 14.083 8.458 0.469  0.282 5 42 47
ROVERL IR T, 213 17.750 7.175 0.562 0.238 6 56 62
[ 42 10 620 51.667 28.984 1.722 0966 g 155 164
| 24 D 507 49750 26161 1658 0872 10 173 183
€, 4| R 08 55 4.583 | 6.374 0.153 0213 3 21 24
Plas | B4 567 48917 43,877 16306 1.4626 100 133 233
| 804 o g3 77667 B4BIS 25880 28205 100 237 337
=01 17| 350 20.167 | 18.741 0972 0625 20 93 122

| a76 | 378 6201 516750  181.769 17.225 6059 309 135 1755
| o] ©0, .8 2.500 | 5.266 0083 0178 5 14 19
P 0! ol Z2 2167 5.149 0.072 0172 5 12 17
0 2500 5.126 0.083 0171 5 13 18
L e 2125 IT7.167  141.352 5908 4712 44 557 801
PO o | e 11.750 | 8.081 0.392  0.269 1 33 a4
0 0 152 12,667 8.907 0.422  0.297 1 36 a7

0 48 1140 95.000 61,203 3167 2040 36 244 280

0 4 69 5.750 | 7.300 0192 0243 11 28 39

0 a4 ) 74 6.083 7.267 0.203  0.242 11 20 40

2dl) e5| | 26b 21,667 20,299 07222 06788 100 52 152
464 476 6693 55775  69.677 185917 23226 100 884 1317
104 .. B6 . 1450 . . 120833 . 48921 40278 16307 100 206 497
/3|1 /1) | (Afe3 3.157 0.0722 01052 100 g 108
- L 608 50667 30.835 1680 | 1028 | 77 146 223
30 18 608 50.667 26.493 1.689  0.883 91 49 140
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Demand (pleces/month)
ltem No | Jan Mar May
893634 2 7 o] 4] 2
893533 2 7 0 4 2"
893631 12 48 10: g2 4 &8
860618 12 48 102 | 92 40 68
872119 2 8 a8 16 16 8 4
872120 10 88| 40 B4 | 76 24 @0
872124 2 0 7 i 0 4 2
875467 2 0 7 i 0 4 .2'1_
gaeioe 20 18 18 20 10 12 29
872122 2 0 7 i 0o 4 24
LMO161 5 19 3 0 5 14 5|
269138 38, 3| 20 36 18| 23 35
LMO164 a7 20 55 34, 40 54 59
869143 e 0| o 0 0 6 5 |
848632 4| 3| a2 14| 41| 35| 3 |
LM0175 0 0| o 0 2 3 | 0
LMO536 0 o] o 0 7 3| bl
LMo162 7 35 1 5 6| 2| o9
874755 97 =8 56 75| 28| 74 |27
LMO165 74| 32| 95 1 61 106 96
874757 14 0 5 12 ol 11| 18
848653 6 19 30 46 | 21 43 1
LMO160 s| 20| 3 0 5| 14| 2 |
869137 38 3/ 20 36 18| 23 , 35|
LM0163 37| 20| 60 o] a| sf)4$8)7)
868141 8 0 0 0 0 N 0§ |
848631 4| =] ap| 14| 4| 35| 3|
LM0176 0 ] o 1 2 b Ok 0 o
LMos37 0 0] 0 0 v B AVERI IV A
853361 18 9. 6 0" & 2
813176 220 207 178 66 118 142

we || s _ Avglead [ lead [ . Inv.

Total | Avg Usage | SD Usage time tme | EOQ | ROP | Levsl

| (pes) | (pes/month) | (pesfmonth) | (month) | (meonth) | (pes.} | fpes) | (pes)

=" — e —_— 55 4,563 6.374 0.153 0213 10 15 25
By ), & D T 55 4.583 6.374 0153 0213 10 16 2
33_4_ ue Vi 100 % &84 10,  BOD | 66667 37,068 2222 1,236 28 199 227
38 18 100 6B, 10 800 66.667 37.068 2202 1236 54 174 228
6" L4 =28 | LA o7 14.333 10.299 0.478  0.343 6 43 49
420 f M0, (72 0 84 0, B28 52333 33584 1.744 1120 a| sis| 304
gl F R =55 4 O 55| 4583 6.374 0.153 0213 5| 1o 24
A8 Fs S AR 0 Wss 4.583 6.374 0153 0.213 5| 19 24
zoff | e oY ek, 213 17.750 8761 0.582  0.292 7 42 49
8 4 231 4 ‘ 0 55 4.583 | 6.374 0.153 | 0213 4 19 23
5 F ool CTh a1y & 6.083 6.543 0203 0218 8 14 22
6] s 12l 4 0| 206 24867 16.404 0822 055 17 42 50
48 384 31 1ilg0 8 454 37.833 14.805 1.261 0487 19 B0 99
B | 20 opnaal o 56 4.667 7.139 | 0.156 0238 7. 14 21
2 8- 21 10 15 227 18917 13.621 0.631 0.454 15 52 67
0 L0\ 20 e, 0 5 0.417 | 0.996 0.014 0033 2 2 4
0| " 0 /a1l 1] @, A8 1.500 2,276 0.050  0.078 4 7 1
23 | 2 14 | 2t 0! 115 D.583 11.469 0.319 0.382 15 22 a7
967 4 40f O0f O 524 43.667 35.472 1.456  1.182 33, 71N
68 | 48| 39| s2| 8l _EBO 56.667 33.551 1.888  1.118 a7 8 123
28 35 ORI o | Y45 12.083 | 12.588 0.403 | 0420 17 25 42
1] 11 36 43 11 267 22280 16,923 0.742 0.564 3 62 93
5. S| 7 0 0 76 6333 6.583 0.211 0219 8 14 22
%  sFn 2 0 296 24.667 16,494 | 0822 | 0550 | 17 42 50
48| B9 ) Yaa (D j29 || 84 )94 35083 19.519 1.169 0651 18 78 97
16 a0 Vo 0 0 58 4,667 7.139 D156 = 0238 7 18 25
2 g 2 19| 15 227 18917 | 13.621 0631 | 0454 | 15 52 67
el 0l ol Ol o gL . psool 1000 0.017 | 0.033 2 3 5
(o 10488 B8 /Y < in’an - (1,500 2278 | 0.050 0076 | 4 11
of] Uqw WUEY Vol o " hert  "raer 13879 0.464 0463 38 43 el
03 300 156 22 o 1818 151.500 99.670 5.050 3322 79 3 450
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Demand (pleces/maonth) T Max.
o : : Avg Lead lead : Inv.
Total | Avg Usage | SD Usage time tme | EOQ | RCP | Leve|
ftem No | Jan | Feb | Mar | Apr | May | dun | wul | Auvg | se sc | (pcs) | (pes/month) | (pesimontn) | (month) | (month) | (pes) | (pes) | (pes)
LMO118 200 244 334 0| 172 310 | 205 313,212 328 | 207 172 2877 239.750 95.855 7902 3195| 100 573 673
LMO544 0 0 0 0 29 1 TP I, 18 61 11" 100 8,333 10.748 0.278 | 0358 18 7 46
447262 25 40 38| 84 6 28 0 0 a2 8l 31| 12, 264 22000 19.283 0.733 0643 | 28 49 T7
LBO7E5 0 0 14 15 0 0 0] LA R 0, 0. 30 2.500 5617 0.083 = 0.187 6] 1 20
447263 0 40| 48 76 6 28 so g o fi2f -8 s, i2| 367 30.583 28,890 1.019 0983 sz2| e3| 115
LBO763 0ol 1 62 0| o %7 40.FFq £ i LA, Dl s 6.250 | 18,146 0.208 0505 14 37 51
447264 476 624 | 792 376 526 364 168 . 188 534 458 128 | 80 4765 397.083 | 221.514 13.236 7384 112 1145 1257
LB0734 580 488 | 521 0| 344 584 58 517 = 423 607 | 348 344 5342 445167 171.835 14839 5728 119 1175 1204
447266 0 0 4 0 10 4 ol & of Forl ozl Mo N8l 38 3.167 4,489 0.106  0.149 7 e 15
447267 0 4 20| 11| 4| o & F oulialh ol s 58 4917 6.543 0.164 0218 g8 18 24
447268 0 12 24 o 20 32| 32 f8F adic2bha2] 20 234 19500 12845 0650 0428 15 50 74
LMo208 g] 1 1 0 3| 1 2 14l 2 ade, 5, L 0f o9 9.083 9.424 0.303 0314 10 34 44
378649 0 0| a2 0/ 60 40 47 | 42 40\ 321 80| 0 353 20.417 23.427 0.981  0.781 12, 91 103
LBO766 0 0. 4 0 0 0 0 V| oo npaanl b & 0.500 | 1.243 0.017 0041 a| 2 5
828526 0 0| & ol 12, 8 17 | 24 | "S840 0 101 8.417 | 7.669 0.281  0.25 9 28
873473 26 18 a7 20, 10| 14, 20| 38 @8 St 1l 20 283 23583 13554 0.786 | 0452 | 34 54 &8
853359 60 2 126 6| 54| 88| g0 | 88| S0 21| 28| 12, 610 51563 35842 1718 | 1188| 75| 152 | 237
853365 3. 10 4 10| 11 10 Nl 1l 14 6! 71 101 Ho7 8.917 3.232 0.207 | 0108 22 19 41
853366 18 45 58 0 58 53 s 477 24 48 42| 88 8l 40.083 15.318 1.33 0511 44 143 187
853367 168 91| 136 131 | 65| 155 121, 181 | 103 74| @6| 53| 1374 114500 41122 3.817 | 1.37 64 453 517
868903 72 S0 286 | 58| 520 216 396 | 208 700 500 | 40B | 40 4566 380500 | 215018 12683 | 7197 148 1021 1169
878409 2 0 7 1 0 4 2 8 4 23 4 0 55 4.583 6.374 0.153 0213 18 18 36
868901 72 S8z | 286 538 520 216 396 208 700  S90 408 40 4568 380.500 215,918 12683 797 113 1023 1136
878402 2 gl % 1 0 4, 2| & &£ 2 4 0 55 4583 6.374 0153 | 0213 13 18 31
863506 74 85 45 1 0 do) S 0T 3 Y B ) G2 |l l4e || “es4 ) BB3Y, 56817 55.348 1.897 1845 374 235 500
893741 50 400 198 | 372 | 352 152)) 1268 150, 472 ( 418 | 2al g0l 3138 261.500 146,293 8717 4878 387 620 1016
LBO726 0 ol 28 30 0 0 0 0 g| _4 ol _o 72 8000 12735 0.200 0425 33 24 57
463254 50 80 84 28| 32 64, 0 . 0 .24 40, 62, 40 . BO4 . 50333 . 35530 1678 1218 94 100 194
463255 0O 80| 104 192 (34 B4 | 60\ (O 124 42 M2 40 |/ 852 | TI00O-  60.995 2367 | 2033 | 110 130 | 240
LM0078 0 ol o] s2 0 0 0 - o' "0 "4 " 450 12500 22662 0.417 | 0755 | 45 38 &4
LMO118 1160 998 | 1128 0| 814 1270 1312 1146 984 1282 | 826 688 11608 967.333 364,658 32.244 12155 407 1951 2358



Demand (pleces/maonth)
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1 SD Max.

- _ _ Avg Lead lead . Inv.

Total | Avg Usage | SD Usage time tme | EOQ | RCP | Leve|

em No | Jan | Feb | Mar | Apr | May | Jun | Jul | (pes) | (pesimonth) | (pesimonth) | (month) | (month) | (pes) | (pes.) | (pes)
463256 952 1272 | 1632 770 | 1110 792 | 400 @ 382 | 942 280, 200 9998 833167 447.918 27772 14931 | 378 | 2130 2508
873981 180 | 171 | 263 | 142 | 77| 106 | 13177 0258 146 L B 0™ 1564 130,333 £1.484 4344 2716 | 135 384 499
LMOt6s | 241 198 | 271 | 0| 138 261 | 244 804 172 (272 | 177 141 2419 201583 | 83661 | 6719 | 2789 168 49 | 617
854200 279 342 | 434 | 146 296 352 272 | 288 307 361 | 186 | 14D 3383 281.917 88,855 9397 29062 199 644 843
868890 62 54| 82| 120, 28 48 72401024 (70 | 108 0, 34 780 65000 35138 2167 | 1171 | 120 155 | 275
868913 61 46| 70| 108 20| 40 64| 07 . 67, ‘65, 0 20 608 58167 32880 1939 1085 167 130 297
457088 e| s2| 24 51 46 20 34 . 19 58 50 34| 5 400 33333 | 18534 111 0618 &1 41 122
854411 st 62| 121 sa| 72| 12 safl 94 4 e0! 55 58 833 69.417 25,578 2314 0853 | 299 111 | 410
862046 2 2 9 6 14 20 3| 4 o Fel SO, T 105 8.750 7.387 0.282 0248 52 25 7
462970 2943 1954 3205 1308 2812 3399 1917 | 3360 1532 . 2832 [ 1904 | 1232 | 28398 2366500 808608 78.883 26956 6673 1058 773
874307 2 0 i 1 0| 4| 2 S8 FLiKAVDR @Y S " 55 4583 401 01528 01337 50 14 64
874308 2| 13| 12 14 8| 8, 8 &5 9846, 0| L0} 85 7.083 4718 | 02361 01573 50 18 68
874310 5 44| 20 32| 38| 12 30 |~ 100 s6d- asfiig2 | To| 314 26.167 16.792 0.8722  0.5597 50 65 115
875132 8| 15] n 3 0| 12| 18| B g8l 3poosl Ve | 107 8917 5.195 0.2872 | 01732 | 50 15 65
875133 48 42 | 87 15| 23| 83 44| 5| Eg- 6204 16| S31 4425 21751 1.475 | 0.725 50 106 15
875135 g 6| 17 0 2 4| 4|  slzAe) coledagils 13| 102 8.5 | 5.486 02833 01828 50 22 72
LM0S54 0 0o, o0 0 0 1 | 4| Bl- B /o] 1] WmL A4S 1.25 1.712 0.0417  0.0571 & 6 12
852981 0 al 10 a| 10 10| (obd wl gl qg eSS £62 6.833 4.13 02278 | 04377 | 21 23 44
LM0555 0 0 0 0 7 2 o7 0" O 47 Of S VIA 1.167 2.209 0.0389  0.0736 8 7 15
852082 14| 28| 35 21, 4 23 %, 22| 25| | a0| 46T 24 24.5 £.89 0.8167 02997 84 64 148
852083 79 & 101 25 44 83 s9| so 70 74l 47| 22 | 748 62167 24188 20722 08083 | 105 213 318
LM0S56 0 0 2 0 0 2 0 1 0 0 1 3 g 0.75 1.055 0.025 = 0.0352 4 4 8
849429 0 110 8 3| 8| 7| 5| | 8 5 5 64 5333 2.802 0.178 | 0097 1 12 23
LMo198 0 ol 1 0 1| 4, 7| ¥ & ¢ 1 0 26 2167 2758 0.072 | 0082 7 8 15
LMo538 0 0 0 0 0 ) 4 ¥119219 179410 19 54 ) 7154 1.250 1.712 0.042  0.057 5 5 10
849430 12| 3] s 21 24 11 19| 1 W b 0 M1 i) &l 114 11.750 6.621 0.382 0221 16 2 42
LMO171 2] 16l 19 o/ 16 9 15 22 14 22 7]zl 149 12417 7.354 0.414 0245 18 28 44
LM0S38 0 0 0 0! Br OQf =0l 8| 0. oL oL . _20f . JLgez| 2084 0.056 0099 8 9 15
LM01238 47 30 | 42 ol oall/\es || pas\1 @4 12861 1381180 | 247/ B38| | 32000 13744 1.067 0458 22 66 e8
LM0S40 0 ol 2] o 0 2(19% [ LA NLE 9 0.750 1.055 0025 0035 3 3 6
849431 32| s3] s 25 28 37 20, 15 44 3 17 1. 358 20.833 15.580 0.984 0520 22 82 104




Demand (pleces/month) SO IZ
tom No | van | Feb | war | Ao | ey | won | s | ag{sep | oo | nove|TBec |
434428 178 164 | 232 72| 104 | 180 | 182 | 182, 198 | 200 | 88| 62
282320 14 32 45 25 58 3 <L <P A OPR | 181 24
443070 | 10425 8405 1630 9444 | 1206 1111 | 2436 1296 1508 | 1534 | 600.7 | 8329
LM0363 0 0| 20 17| ST 17 | a7 S A 0
LMozag 68 3 8 0 0 5 si g v L) =3 0N 0
862020 4| a2l =2 14 50 4 AV 3TN 8
852048 4 @ ag 14 50 41 3 al [ 8 25 20 18
852049 4 33| 3 14| s0| & sl 2 ‘e 2 2 18
862047 2] 14| 2| 23| 13 z| 20| 4 of ol Al MY NS
814157 i 73 64 68 8 | 72 494 0 45 . 501 54! &0
858845 1 gl 4 19 8| 8 41 0 F 40l (DR @ 1%
BEEE4H 3D, 21| 2 49 6 16 28 46 32 3, 0 12
LMo28g 8 0 0 12 0 0 iz gl od- oo | Wo
851888 55 12| 16 | 8| 54| 4| 28| @8 @9l 24} 0 0O
849667 0O 140 108 | 105 154 143 13| 0| @4 et 191
377050 14 0| 2 0 10 2| 4| 5770wyl
377051 o 0| i 0 0 1 | 8| 0|~ o7 ‘] "o]
852078 0 0 8 5 2| & | SopdSSNgNREg ¢! sl
852079 3 10 5 8 17 13, |6 01 01 &1 B ;_
881751 28 58, 70 42 96| 50 S0, 44 S50 74| 20| 34
881752 158 169 | 216 S4| og| 181 | 128] 131 15 | 62| 02| s7
850371 24 18 0 40 0 48 0 0 0o 22| a2 0
877653 2rl 18| m 55 9| 22 | 49 I 85 2| 15
853577 0 1] 2 4 1| al, 10| 10 i 8 3
853578 12, 19 20 13| 21 1501 $3 T %219 NG90 1 9
853579 77 62 a4 19 30 65 56 589 B8 B3 al o
139048 64 416 248 416 | 368 192 288 216 504 584 | 304 40
881631 200 | 144 | 262 | 280 | 76 . 188 _184 | 316 _.220. 410 L. 0, 124
871276 88 g2 118 36! G\ I ABNL Pl 98 § R109 8 1A% | | 31
883724 31 27 4| 60, 14" ‘24 gy [V Il Uy WORY Fof | 147
883725 31 27| M 60| 14 24 47| s2. 20 48| 2 17

0,

S0 Max.

o : : Avg Lead lead : Inv.
Total | Avg Usage | SD Usage time tme | EOQ | ROP | Levsl
[pes) | (pesimenth) | (pesimenth) | (menth) | {month) | (pes.) | (pes) | (pcs)
1820 151.667 55.778 5056 1.858 472 288 761

= 208 33750 13,157 1125 0439 269 28 297
| 15018 1251467  487.208 417156 1624 2000 883 2883
254 21.167 19.479 0.706  0.648 a5 51 85
125 10,417 15,733 0.347 | 0.524 60 10 70
250 20.833 15.736 0694 0525 81 57 jag
250 20.833 15.736 0604 0525 92 57 149

250 20.833 15.736 0.604 0525 82 57 138

160 13.333 B.659 0.444  0.288 71 35 106
636 53.000 27.250 1.767 0.908 201 8 399

86 7167 5.149 0238 0172 24 22 a6

| 305 25.417 | 15,086 0.847 0501 38 71 109
54 4.500 £8.006 0.150  0.267 44 23 67

348 29,000 23014 0.967 0767 67 95 162
1081 90.083 65.517 3.003 2184 156 188 344
45 3.750 4.751 0.125 0158 20 i 31

0 0.833 2.200 0028 0078 ] 5 13

I 442 3.5 2,639 01167  0.098 17 1" 28
i 95 7917 5.854 0.2638  0.1951 a7 29 66
i 51.333 21.051 1711 0.702 66 88 155
1607 133817 49,083 4464 1636 g1 253 344
184 15.333 17.814 0.511  0.594 51 48 95
a7 31.500 19.975 1.050 0666 65 115 180

47 3917 363 01306 0121 30 14 44

| 213 17.75 7175 05917 0.2382 120 54 174
650 54,167 22 086 1.8056  0.7629 161 133 204
3640 303333 164.746 10.1111 54915 3000 687 3687

. 2348 195667 . 111.858 85222 37219 | 4000 104 4104
[ 910 | 75833 27,889 2528 | 0930 | 358 238 58
402 33.500 15.442 1.117 0515 80 a7 | 167
402 33.500 15.442 1.117 0515 76 %0 166
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Demand (pleces/maonth) T Max.

- _ _ Avg Lead lead . Inv.

Total | Avg Usage | SD Usage time time | EOQ | RCP | Levsl

lem No | Jan | Feb | Mar | Apr | May | Jun | (pes) | (pes/month) | (pesimonth) | (month) | (month) | (pes.) | (pes.) | (pes)
882055 1 27 | 41 60 14 | 24 402 33.500 15,442 1.117 0.515 8z 87 169
882056 31 27| 4 60 14 24 402 33.500 15.442 1.117 | 0515 77 94 17
878914 2 o| 7] 1 0o 4 b 55 | 4583 6.374 0153 0213 1 1 22
859231 510 | 452 | 652 182 | 268 | 450 482 528 528 _ 4940 411,667 155,456 13.722 | 5182 | 674 828 1502
887423 278 267 | 254 342 128 240 409 4 625 534 | 614 93| 148 | 3932 327.667 182474 | 108222 60825 100 526 TI3
887424 28 3% 47 42| 26| 44 88 4 el ‘7200 6. 82, 402 41 | 21838 1.3667 07213 100 61 161
849528 0 0 7 5 3| 6 4 ] ] [ WG 50 4167 2918 0138 0097 10 i 21
849529 3l 1] 15 gl 25| 13 ofl y.y sl _al 10 95 7917 7.465 0.264  0.249 13 24 a7
849530 2 2 9 6, 14| 20 3| 4 o Bl Jad e N\ Wl 105 8.750 7.387 0.282  0.246 1M 24 35
840531 3 17 25 49 20 2 04 0 _ 8 6L 15 ‘ 38 214 17.833 14.850 0.584 0495 40 58 o8
859175 0 1 2 4 1| 3 10 Mo sk -abh @l 0 47 3817 3.630 0.131 0121 | 12 11 23
858064 g| 18| 8 38 16, 16 8 .s1al 8. 28, 4 10| 172 14333 10.295 0.478 0343 | 25 47 72
869177 12, 19| 20 13| 21| 92 25 |7 28 el oo | TW7T 213 17.750 7.175 0.592  0.239 28 40 68
868965 36| 38| s8| m1| 32| 32| 55| @P| yB6d.. 7Zpoaell 84| ez8 52333 | 24038 1744 | 0801 | 35 128 163
859178 77 62 | o4 19 0 | 63 % | 39 B8 - 63 33 24 650 54167 22,886 1.806G 0.763 38 118 156
340310 89 T4 %0 93| 84 87 72| P4 - 730 88| 3| 59 904 75333 17.437 2511 0.581 34 97 13
340311 39 4% 97 0 83| 97| ~J2| #E8| &% 43| 42| BT FH 59.250 | 29.726 1.975 0991 30 108 138
456854 418 278 376 141 168 | 241 274 .- 200 s ! 1511 197 2930 244167 81.352 8.13% 2712 311 229 240
474438 38 206 | 150 | 270 260 | 112 | 2007 112 354 318 | 208 20 2338 194,833 109,433 6.494 3648 374 552 926
BOTETS 17 134 86 46 158 170 18, ©o| 24, 8| 97| 49’ _cos 75667 | 57.020 2522 1.901 169 244 413
8845906 498 334 265 110 <<i 63 425 o6 200 85 | az i 18 2458 204833 162,704 6828 3.424 76 616 692
854261 0 132 0 0 78 0 1] 1] 0 0 14 0 224 18.667 42128 0.622 1.404 26 11% 145
81843 0 0| 8 0 3| 4 o| o, 6| 0 3 3 25 2083 2,302 0.062 0080 B 7 13
8612846 0 2 2 0 6| 4| o | T M®™ s 0 4 25 2083 | 2353 | 0.060 0078 B 9 15
851844 0 71 12 8| 2 L) 4 ¥ 119019 IFNQAP 19 64 1770, 5833 6.250 0.194  0.208 12 17 29
866115 2 3] = 0 6 SNO00 |1 W 00 V3 al) cul | 25 2063 2.151 0.06 0072 6 7 13
861245 1 8| 4 2 5| 2 0 0 o .5 1 A 29 2417 | 2530 0.081 0085 B ] 14
866116 i 13 5 4| 90 cfl 3l Al 2. sl 1l Al TRl S333| 5883 0.211  0.196 10 18 28
875130 10 0 124 0 0 489 | 270 452 165 130 120 | 6 | /1786 | 147167 173,327 4906 5778 | 73 550 623
878160 190 149 | 250 | 338 | 68 132 ' 's20 | m7 ‘2200 ‘a4’ U s | "jo0 | " zed2!  poo.vert 143857 7339 4795 90 665 755
850006 0 0 1 0 0 6 2 s 2 0 0 o 16 1.333 2103 0.044 0.070 9 -] 15
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Demand (pleces/month) SO IZ
ftem No | Jan | Feb | Mar | Apr | May | Jun | gul g | 'Sep | ocp | Nov]| Dec |
853000 0 1] 4 1 1 4 5| Bl T4 -
868957 1 8 12 1" & 3 13T sl g, 1B L .
869007 9 0] 2 0 0 6 43 LMo a5, Bl 0| 0
868010 5 20 24 0| 25 18 14 27 8 2D 6 B
BELO58 5 44 20 az ag 12 04 104 f55) 3| 52| 0
852008 26 1] 17 0 10| 31| 5 486 4 B CalEa 0.
859011 20 az 49 22 25 63 79 s 131 23 25 | 0
850515 2 0 7 | 0 4 ol 48 Ja Tl LAl o
LM0249 6 0 4 0 7 0 1 | ool Joo| S B4 M e L0
LM0520 145 122 166 0 8 158 149/ 185 106 . 1661 107 | &
853371 265 313 | 390 125 | 248 | 327 247 | 246 983 . 324 176 123
857437 23 5 15 a| 8| 12| 15| 7l o5 Aade 19 | L9
LBO730 219 147 | 358 0| 180 288 245 217 5410 102 | a7 36
375793 579 84| 225 188 | 201 | 338 | 567 | 270 A8 105 36 48
LMO154 2402 2616 | 2998 1561 2270 | 3836 3052 | 3748 | 1670 1906 | 2286 2re
858353 54 B4 85 34 85 107 64 | 107 44 59| /86 44
871664 ] s2| 33 20 55 53 | 6| 2|” @47 80| 32| 12
849666 & 52 33 20 55 | 23 Can = e 4 3000 ae! 12
BEGTAT 32 45 91 120 28 48 |\ T4 101 70 106 ﬂqj 34
BTB3TS 2 0 7 1 0 4 | 8 4 | 23\ 4| 0
893740 36 206 143 260 260 @ 108 198 104 350 205 | 204 | 20
887026 4 0 14 2 0 g 10 16 8 40 B o
878257 52 38| 74 40 20| 30 40 72 32 102 0| 40
858958 178 | 146 | 2922 | 338 68 128 235 | 206 204 - 284 1 ag
836283 62 0 0 39 0 ) $ 17119219 IFN9RAI0 1911594
873575 24 | 192| 95| 17| 1es| ed))\ 030 | | 68 232 O tos |46 ol
LM03sa 10 0 a5 0 7| 0 B| 44 72| _Js 12| _5
LM0260 4 0. =2 0] =00 Qfle 8 o oL el o150 8 -2
LM0258 3. 5% 60 12| a3 [U\B1 || (BNl w02t 17F | 38 £ 1ss 8
LM03s8 14 0/ s2. 0 7 o [1U% N ki Ggg WOREY ¥4 | T 1h
LMO251 a7 47 56 1] 45 il &7 74 36 34 20 ]

sD Max.

o : : Avg Lead lead : Inv.
Total | Avg Usage | SD Usage time tme | EOQ | ROP | Leve
[pes) | (pesimenth) | (pesimenth) | (menth) | {month) | (pes.) | (pes) | (pcs)
34 2833 2,250 0.094 | 0.075 14 ] o

! 82 6.833 4668 0.228 0.158 11 20 a1
- 7.333 | 12,280 | 0.244 0408 1 30 41
248 20667 20.913 0.680  0.697 18 55 73
314 26,167 16,792 0.872 | 0.560 18 76 a4
206 17.167 | 23,029 0.572 0768 17 62 79
588 45.000 35.754 1633 1102 23 g2 145

55 4,583 £.374 0153 0.213 11 &4 as

181 13.417 27.034 0.4472 08011 50 50 100
1476 123 50.758 41 1.6919 100 281 474
3075 256.250 | 82910 8.542 2764 406 543 549

| 184 13.667 6.651 0456 0222 53 30 a3
2105 175417 104.372 5.847 3479 520 345 865
2637 219750 191715 7325 | 6391 821 634 1555
28807 2400583  098.366 BO.O1Z 33273 2089 3632 5661
g2a 68583 24 526 2086 | 0.818 103 128 242
305 25417 | 20,079 0.847 | 0.6ED 125 74 199
305 25417 20.079 0.847  0.680 81 74 155

i 752 62667 a7.286 2080 | 1.243 134 158 20z
' 55 4583 £.374 0153 | 0213 58 18 76
| 2283 190250 | 107.959 6342  3.500 08 an BTG
110 0167 11.101 0,306  0.370 77 ag 109
540 45.000 27.029 1.500 0,901 295 123 418
2183 182.750 100.359 | 5.082 | 3345 | 323 473 706
186, 15500 23,376 0.517 | 0.779 155 15 170
1483 123583 71,114 4119 | 237 244 | 319 563
208 17,333 | 22,047 05778 07348 | 50 45 95
54 L . 12833 |,  17.018 0.4278 05673 50 34 84

| B33 | 52.75-| 27.703 17583 = 09234 100 a1 181
283 23583 31.532 | 07861 1.0511 | 100 &1 161
519 43.25 23,856 1447 0.7952 100 a1 181




Demand (pleces/maonth)

ltem No | Jan Feb | Mar | Apr | May | Jun Jul Ay | oy
LM0250 47 | 48 56 0| 45 T 65| 79,006 47| 20
435120 412 756 | 740 | 471 | e8| 800 578 402 782 | 241 | 488 |
858220 0 3| 10 4 10 11 10 W el 6
LMOSS7 0 o] o 0 0 1 Al Wy R 1}
853581 0 3| 10 4. 10 1 104 1l fU) -1l 8|
850221 14 20 35 21 4| 23 85 @0 4 25 33 0 10
LMOSS8 0 0 0 0 71 2] 0 0 0 4 0
853582 16 45| 43 50 64 4 33 i 40 @ 65! 14
858222 79 83 101 25 44 83 sa | gsad f70 74) 47
LM0559 0 0 2 0 ol 2| off 4 0 olh 11
853563 89 171 143 89 120 109 119 80 _ 180 . 1461 112
885777 20 1 18 20 10, 12, 20 2 10, 2a{ 0
869754 2 16 10 35 16 16 a 18 e - | 4
860755 80 4 71| 89| 44 28 63| 87 91 . 83 2l
873501 14 L 14 12 0 ] 14 16 B - 16+ k]
873447 7 0 7 6 0 4 (AR S
858825 ] 1 | 2 4 1 3| el o]l ®( va]” @l
858828 12 19 20 13 21 | 12 25 * 22 | 25 20 &1
852831 77 62 94 19 30 65 |56 56 68 63| 33;
407124 24 [H] 0 0 0 0 o 0| 2:] Q) a|
407123 1512 477 1346 1078 8488 | 1275 543 242 GhEd 554 | 277 i
865313 1 0 [ 0 0 0 0 1 0 0 0
817615 4 3| 18 4 1 9 8| 3| o 3 0
855188 53 308 | 530 0 0| 120, 30| W & 0 0
407122 o 72| 13 26 | 12| o740 Seb {1 vra Y B0 NG00 1@
858725 0 0 0 0 0 18] 0| 121 10 86 182
407121 0 104 0 0 0| 280 64 0 a0 o
887425 4 0 3 0] ol o Q8 o7 lo ol lome o o 12 4 o 04
817648 60 42 42 8l g el AN ol ) 7 01D N 1%
805634 69 0| o7 0 LILATILRE AT 10 WY ¥}
855170 48 &7 269 0 16 168 265 114 53] 70 114

147

=
T
|

1 SD Max.

- _ _ Avg Lead lead . Inv.

Total | Avg Usage | SD Usage time tme | EOQ | ROP | Levsl

ac_| (pes) | (pes/month) | (pesimontn) | (month) | (month) | (pes.) | (pes) | (pes)
_8. o 49.25 27 641 1.6417 08214 100 93 193
2181 7033 586.083 183,168 195361 61056 1400 788 2188
S ek, 97 | 8083 41 | 02684 01387 21 21 42
Sy 15 1.25 1.712 0.0417  0.0571 6 5 12

70 .97 8.083 4.1 0.2694 = 0.1367 30 22 52

16 204 245 £8.99 0.8167 02097 84 61 145

1 14 1.167 2.208 0.0389  0.0736 8 6 14
27 480 40 16.831 1.3333 0561 | 137 102 239
22| 748 62.167 24,188 20722 08083 | 105 191 206
3 g 0.75 1,055 0.025 0.0352 4 4 8
25 1383 115.25 | 42.488 38417 14166 214 206 510
21| 204 17.000 | 7.758 | 0567 0258 | 25 54 78
10 171 14.250 9.583 0.475 0320 19 39 58
25 669 55.750 | 28,429 1858 | 0948 33 124 157
0 110 8.167 | 6.235 0.306  0.208 27| 2 49

0 55 4583 | 38 0153 0.104 13 10 23
0. 47 3917 | 3,630 0.131 0121 15 10 25
71213 17.750 7.175 0.562  0.238 33, 4 74
247 650 54.167 22.886 1.806  0.763 50 140 190
" —"P6 2167 6.900 0.072  0.230 15 15 30
135 10001 833417 | 437.875 27.781 14506 | 441 1191 1632
0 2 0.167 0.388 0.006  0.013 1 1 2

0 53 4.417 5178 0.147 0173 g 16 25

0 1341 111.750  177.407 3725 | 5914 | 170 507 677
01 | ‘ess 71.250 87,466 2375 2916 | 125 220 354

74 | 474 39.500 63.055 1.317 | 2102 68 155 223

0 488 40,750 | £2.608 1358 = 2754 102 187 289
A2 254 L . AS00. . 5.600 0,150 0187 18 11 0
178 821 76750 | 77.558 2558 2585 67 232 200
0 " 304 25333 40.412 0.844 1347 | 24 103 127
24 1244 103.667 £9.548 3456 2985 141 234 375
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50 Max.

- Avg Lead lead Iny.

Total | AvgUsage | SD Usage time tme | EOQ ‘ ROP | Levsl

lem Mo | Jan | Feb | Mar | Apr | May | Jun | Jul [pes) | (pesimonth) | (pes/month) | (menth) | {month) | (pes) | (pes) | (pes)
373119 167 76| 92 60 136 | 13 75 | ERleame® 3 B 24 917 76.417 48.717 2547 1624 121 171 282
872109 2 18 8 38 18 16 i P O . 10 172 14,333 10,209 0.478 0343 4 4 85
872110 10 88| 40 84 78 24 60 20 U0, | 72| 84| 0 628 52.333 | 33,584 1744 1120 | 68 143 21
872114 14 0 14 12 0 8 4] a6 o &/ 18§ 8|l o, 110 8.167 6.235 0.306  0.208 55 26 81
872112 26 23 37 25| 30| 24 4040 3ad so8) 32| 20, 20| 344 28,667 7.024 0.956  0.234 73 58 131
809522 265 | 313 | 399 | 125 | 24| 327 | 247 | 246 0 g@a 324 | W76 | 123 | 3075 256.250 | 82,910 B542 2784 | 752 401 | 1153
857735 2 2 g 4 3 6 2 WLs & ANE 50 4.167 2.167 0.138 0072 16 10 2
857736 2 18 13 16 15 13 ol &8 Jo S8 A8 5 95 7917 6.487 0.264  0.216 23 18 41
857737 2 8 8 1" 1 12 o| & off Fel g ey N 4 5917 5712 0.197  0.180 17| 2o 39
885069 11 %6 44 83 e84 32 644 28 108 . Bl 66 o I 714 59.500 33.614 1983 1121 97 215 312
142476 1002 789 | 1261 944 | 840 1347 879 1380 475 792 | 798 £33 11340 945000 264938 31.500 8831 | 1500 2037 3537
875392 40 34 53 33 17, 22, 20| sk a4 aude, 4 0l 3 26.083 15857 0.868 0532 103 70 173
875393 40 34 53 33 17, 22 20 19 M- R | R0 313 26.083 15.957 0.860 0532 103 7 174
LMO167 49 38 56 42 41 58 61 63,370 34 38 38 559 46.583 | 10.766 1553 0358 138 99 237
LMo168 49 38 58 42 41| s 61 | 63| Sg7—a4t—af| as 558 46.583 10.766 1.553 0350 @ 138 100 238
142475 1002 788 | 1261 | 944 | 840 1347 B79 | 1380 475 792 | 798 | 833 11340 945.000 264,938 31,500 | 8831 | 1150 2046 3196
432135 2730 1528 3030 1208 2008 3228 1810 | 3170 1484 1782 | 1804 924 25006 2083833 786,045 69.461 | 26202 | 1800 3437 5327
498478 84 0| =238 24 0 3 _or! 153 186 196! 0! sS&! ‘904 82833 £6.93 27611 | 28977 | 1000 72 1072
448603 24 0| &4 12 0 48 24 96 48 276 48 0 660 55 76.489 18333 25406 400 170 570
455217 186 194 | 268 162 286 283 180, 284 136 160 | 146 | 213 | 2518 209.833 58.108 59944 19360 1500 344 1844
455097 230 2000 | 920 1850 1760 720 1320 | 1070 1920 1860 | 1340 | 150 15140 1261867 = 652796 420556  21.76 | 3000 620 3629
4567533 96 B840 384 590 732 264 564 234 1014 732 588 30 68 514 300.984 171333 10333 | 2000 212 2212
443459 190 230 | 310 | 102 204 | 250 182 | 202 220 296 136 98 2430 202.5 66,966 675 22322 800 55 855
457238 118 102 170 210 | 144 | 75 174 | 1627 124 186 | 119 | “36 1600 133333 47.925 44444 15975 1500 3@ 1538
101920 2357 1803 | 2391 | 1670 | 2172 2527. | 1717 12688 ‘1636 1644 1589 1822 24016, 2001.333 396.703  B6.7111  13.20 | 18000 3320 21328
101936 48 416 192 408 368 160) 272 152 472 ( 400 | 272 40| 3200 266,667 148,273 BBEBO 40424 | 3000 104 3104
101837 493 B16 | 868 468 744 726 609 543 774 850 | 476 | 283 | 7650 837.5 185,634 21.25 6.1878 5000 252 5252
101325 168 134 | 205 140 164 . 251 140 _ 188 _ 192 182 _ 125 149 _ 2038  _ 169833 | 36105 56611 12035 1000 238 1238
439179 24 208| 96 204 (84 /\BO | 36\ 76 23 200 | 186 | | 20 | /1600 | 133333 74137 44444 24712 | 1500 82 1582
430085 101 | 15| 176 | sa| 102 ¥ 137 |f Yoo |V f25'| qor Wiapr Y Ve | F 49 ¥ 15ge- 115 47.284 38333 15761 1000 485 1485
445822 180 1408 | 711 | 1323 | 1240 548 946 | 550 1664 1523 | 976 | 110 11179 931.583 517.421 31.0528  17.247 | 4000 1969 5969
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Demand (pieces/month) U777 ) e SD Max.

I’ v |l | Avglead [ lead | Inv

| | — ﬂ | Toal | AvgUsage | SDUsage | ~ tma | tme | EOQ | ROP | Level

Item No | Jan Feb | Mar | Apr | May | Jun Jul Sep | Oal oV | Dec | (pes) | (pesimenth) | [pes/month) | (meonth) | (month) | (pes.) | (pes) | (pes)
445542 208 1456 | 812 | 1448 | 1288 | 640 992 | 692 1732 1860 | 1082 | 12300 1025 §54.918 341667 18487 4000 508 4508
375673 135 0 13 3 88| 15 191" ag a8 18 44 8" 408 33.833 41.442 1128 1381 107 74 18
375674 121 54| 167 0 34| 197 203 M0 . B 73| 57 12, 1046 87167 | 71725 2906 2391 | 150 143 293
876009 12 104 | 48 102 92 40 68 38 118 100 68| 10 800 66.667 37.068 2222 | 1236 | 414 B7 501
868904 72 502 | 286 538 520 216 | 396 40 208 700 590 40| 40 | 4566 380.500 215918 12683 7197 422 406 828
878412 2 4 6 2 0| 4| W 46 .8 Fall {208 N0 4, 55 4583 5.664 0153 0.189 48 8 54
851593 4| 33| a2 4] 50| 4| 34 o F§ 25 20 18 250 20833 | 15.736 0694 0525 184 77 241
851592 4| 33| a2 14 50 4 sl 22 F Fe (57N 20 | M8 [ "Wieso 20.833 15.736 0694 0525 | 113 59 172
873042 12 104 48| 102 92 40 68| ~sel 118 100 ‘es 10 800 66,667 37.068 2202 1236 | 127 118 245
886116 4 0o 14 0 o 8 44 16 . 8. 4L s | ol 108 9.000 12.863 0.300 0429 118 30 148
886117 2 0 7 1 0| 4| 2 g8 4l ea DR @Y o " 55 4.583 6.374 0153 0213 69 15 84
883668 12| 104 48| 102| 92 40 68 38| 108 . 100, 68 20 800 66.667  34.581 2202 1153 | 254 148 403
860839 89 B2 | 116 36| 52| 80 | 8 | o 98l 400} ‘44| @ 910 75.833 27.889 2528 0930 | 191 186 377
860837 89 | 82| 116| 38| 52| 80| 91| @1 ,0al 100 44y 3 810 75833 27.880 258 0830 | 173 181 354
883667 17 104 | 48 102 92 40 68 38 108 100 68 15 800 66.867 34542 2222 1151 | 281 164 445
869838 89 | B2 | 118 3, Sz 80 g1 | 91 . 98¢ 100 | ‘44| 3 910 75833 27.889 2528 0930 | 188 177 375
B69B36 89 B2 118 3| 52| 80| g | @1 | 98 100] 44| 81, 910 75.833 | 27,888 252 0830 175 161 336
437349 22 78| 418 0 0 275 3| €03 0 0! o! 0! fe28 119.000 202.623 3967 6754 196 560 756
376105 1204 661 | 1177 | 764 | 767 1227 663 | 762 360 581 | 672 | 170 | 8947 745.583 326.870 24853  10.886 | 485 1468 1953
437351 0 0 0 21 0 9 el 1| 1| il ol —5s 4583 7.305 0.153  0.244 24 18 42
376106 0 5| 44 0| 1| W 14| 20 s8 44| 48| 48 401 33417 | 23477 1.114 0783 67 82 148
858066 0 3| 10 4, 10 11 (L SR i 14 6 7 a7 8.083 4.1 0.2694  0.1367 21 13 34
850067 14 28 35 21 48| 25| 25| 22, 25| 37| w| 17| 308 25.667 10.526 0.8556  0.3508 99 80 179
850068 73 B3| 103 25| 44| 85|, 59| 607 T~ 74| 48 “BS5 755 62817 24138 20972 08046 107 172 279
883311 10 0 0 0 0 ) $17119219 11941014 04 )18, 1250 2.854 0.042  0.098 5 5 10
883313 14 0 0 0 0 a 0 4 p 0 ¥4 o) cof | 28 1.833 4,130 0.061  0.138 5 7 12
836285 0 ol © 0 0 0 25 a2 42 ol 15| 124 10,333 16.778 0.344 0558 | 30 16 45
857306 849 537 | 944 721 | 461 . 818 A4S0 | 964 _.375. 360 | 552 . 374 | 7408 . _ 61Z41T. , 228107 20.581 7604 288 1387 1675
857307 0 4| 55 5| od/U\Be I\l Y llBI 1A Jos/p] |gs¥l] 25320 1.169 0844 56 88 142
879491 0 al ]| 4| 0¥ % |19k 11 1 mY Y| 1 ¥ 97 8.083 4.100 0.269 0137 | 11 17 28
879497 10 29 35 21 8 25 24 20 25 3, 10, 17 29 24917 10.875 0.831  0.363 23 45 68



Demand (pleces/maonth)

ltem No | Jan Feb | Mar | Apr | May | Jun dJul

879499 85 83 103 25 44| 85 59
455152 1088 | 613 | 1254 | 570 | 777 | 1111

455153 0 0| 48| 18 1 58 60 40 o
474700 B2 126 | 280 144 S4 378 91 | 196
474701 a 0 17 12 12 17 IU{_{_ O |
481102 45 30 53 34 42 24 20 a7
446816 13 61 | 102 50 59 125 94 108
482793 0 0 5 0 2 & 4 2
877488 15 25 0 (i 4 3l 3 38
850367 4 12 14 30 1] 18 Q o
877489 22 28 55 0 42 45 ar 36
375775 193 28 72 54 65 107 43 80
LBOYOO 73 49 103 0 50 a4 a5 g2
375725 193 28 72 54 65 108 147 80
LB0743 73 23 120 0 55 56 122 B2
3T5TIT a0 1] 3 2 2 T Q a
LBO782 0 0 2 0 1 a 4 2
375727 0 0 3 2 2 7 0 0
LBO714 0 0 2 0 1 3 4 2
491068 532 B8 455 114 257 415 238 310
861355 241 125 221 140 97 280 g2 210
834800 16 27 26 17 55 24 26 17
834800 25 a2 2 45 8 b 4z 22
834001 15 26 30 o 55 54 42 ge
834002 ] 1] 0 1] 0 a 55 &8
834003 o 0 0 0 0 “ 2 8
430281 416  3@6 536 420 450 504 302 554
488317 36 208 138 210 184 104 148 124
135473 124 98 184 56 145 187 78 151
136034 280 314 308 92 310 © 400 © 256 306
468341 28 208 110 206 184 88 140 o2

466 | 938 . 338

cBali2aBeloas

364
260

245
244

150

160

73
202
144

4 8D Max.

- : : Avg Lead lead » Inv.
Total | Avg Usage | SD Usage time tme | EOQ | ROP | Levsl
| [pcs) | (pesimonth) | (pesimontn) | (menth) | {month) | (pes.) | fpes.) | (peos)
733 61.083 23512 2.035 0.784 29 115 144
8052 671.000 358 627 22.367 11854 | 490 &41 1331
. 366 30500 24411 1.017 0814 9 48 139
| 1756 146,333 104,283 4 878 3,476 137 162 269
226 18.833 29,088 0.628 0870 41 37 78
384 32000 12151 1.067 | 0405 47 54 101
920 TB.EET 20,801 2556 0.9o7 63 145 200
21 1.750 2178 0.058 0.073 8 7 15
175 14.583 13.507 0485 0.450 18 23 41
a7 2.083 9,229 0.269 0.308 14 17 31
are 31.583 20.394 1.053 0.680 25 47 T2
70 5847 52,758 1.847 1.758 79 151 230
677 56417 32354 1.881 1.078 71 100 17
az2 68500 57.876 2.283 1.933 97 163 260
670 55.833 40.083 1.851 1.336 67 128 185
18 1.583 2183 0.053 0073 10 5 15
12 1.000 1.414 0.033 0.047 8 2 10
21 1.750 2,221 0.058 0.074 11 ] 17
12 1.000 1.414 0.033 0.047 2 4 12
2874 235.500 160411 7.983 5347 420 530 958
1808 150.750 63177 5.025 2108 85 3N 476
33 26.083 12,457 0.8659 0.415 46 49 o5
384 32.000 15,702 1.067 0523 51 47 a8
462 38.500 25.053 1.283 0.865 56 @1 147
220 18.083 22.620 0.636 0.754 35 58 93
58 4833 8122 0.161 0.271 17 17 34
4930 410,833 104,285 13.6944 3.4765 2000 184 2184
1830 160,833 8888 53611 2866 3000 88 3088
1348 112333 41.27T1 37444 13757 3000 48 3048
3030 252 5 103.052 84167 34351 | 4000 114 4114
1710 1425 TTae 475 25773 2000 T AT




Demand (pleces/montn)
tem No | Jan Feb | Mar | Apr | May | Jun dJul

430158 184 268 204 176 196 208 254 235
135167 405 1218 ag4 1046 1026 702 915 715
135168 308 438 582 240 318 Az 83e B36
430162 128 72 220 20 40 64 a0 184
B2B6SS 104 128 60 160 15 70 1 0
828656 Q 4 0 10 n 10 0 0
471778 789 322 494 459 546 695 1672 1303
471780 0 4 28 15 0 39 14 az
850681 763 535 873 0 570 a12 BE& 825
859602 0 o 3 0 3 18 18 28
140968 19 17 38 0 56 ] 44 40
846161 4 35 32 14 S0 41 3 2
881166 29 a2 116 35 52 a0 a1 81
876008 ] 52 24 51 46 20 34 L]
gr4mz 308 250 389 280 233 338 580 518
BBATSE 4 0 T 5 4 4 2 e
145112 &8 40 114 0 &0 116 18 =L
438402 4 0 14 2 0 a 4 16
Jrgzaz 186 1z 177 106 145 233 223 186
438401 536 362 523 346 586 360 348 560
893728 4 32 38 52 32 32 44 20
893730 120 az 116 180 32 G4 128 184
893731 4 0 7 5 4 4 2 8
461309 1128 1010 1233 08 1324 1714 1572 5278
455038 351 6236 9247 1739 09432 108 647 B39
454233 545 3228 3352 655 3667 24637 20356 4768
883M14g 2 16 a a8 16 16 a 18
883720 20 176 80 128 152 48 120 40
878455 40 36 38 40 20 25 40 44
893721 4 0 7 5 4 4 2 a
a7e452 a 0 14 10 - a 4 16

346
1504
S00
208

wn
oo B8

442
10
27
25

100

218

a2

120
4z

168

1288

705
30.03

151

cnla8 o882

1718
4588
7.92

128

72
198

g6
30
20
541
68
18
31

224

[=1

107
186
20
48

a3re
6192
&2
10

3z

8

4 8D Max.

- : : Avg Lead lead » Inv.
Total | Avg Usage | SD Usage time time | EOQ | RCP | Levsl
(pes) | (pesimenth) | (pes/month) | (menth) | (month) | (pes.) | (pes.) | (pcs)
2730 2275 75.78 7.5833 2526 3000 122 ez
10842 G035 378,728 30,1167 12624 | 10000 688 10888
5393 449.417 271.373 149806 90458 4000 268 4268
1348 112333 8283 37444 2761 2000 a5 2085
724 60.333 48 353 201 1613 107 1685 272
o 7.583 10,405 0.253 0.347 3 28 o8
8522 710167 380,031 236722 12998 2674 1758 4432
BT 30.583 41 .43 1.0194 1.331 243 113 356
6568 547333 284 335 182444 G98112 930 1200 2220
140 11.667 12146 0.3889 0.4045 32 41 o3
by 21.833 19.835 0.728 0.661 237 51 288
250 20833 15,736 0.684 0.525 179 47 256
a10 75833 27880 2.528 0.930 409 170 579
400 33,333 18.534 1.111 0.618 207 24 281
4062 338.500 115.560 11.282 3.852 375 550 834
55 4,583 2,466 0.153 0082 22 i 33
603 50,250 43,451 1.675 1448 | 243 147 390
110 L1667 12748 0.306 0.425 74 as 109
1768 147.333 48,870 4911 1.632 380 281 G670
4625 a5 N7 144 847 12.847 4832 532 a17 14448
344 28667 16.500 0.955 0.550 74 (23 142
1256 104,667 5847 3.489 1.881 115 278 393
55 4.583 2 466 0,153 0,082 21 10 ]
21095 1757817 1288 214 585472 43.274 7000 2622 9622
Tra.37 64.531 27138 2151 0.905 52 Fii} 128
3|54 3217 22 244 1.071 0.742 37 48 &3
172 14,333 10.280 0.478 0343 29 a5 64
1256 104,667 67.168 3.488 2238 =32 23 310
363 32750 14.827 1.082 0.494 73 65 138
55 4.583 2 466 0.153 0.082 19 10 et}
110 8167 4,533 0.306 0164 41 22 63




Demand (pleces/montn)

ltem No | Jan Feb | Mar | Apr | May | Jun dJul

888737 2 16 e 38 16 18 a 18
888739 10 Ba 40 G4 76 24 &0 20
135176 5146 3447 GEG0 2068 5306 6628 5082 5814
384006 0 0 54 0 0 39 0 ag
893506 a 1] 14 10 8 8 4 16
383529 17 1m 184 106 195 223 106 206
834833 0 5.2 19 1.2 53 10 30.5 2
836284 0 0 o 0 0 0 25 42
852274 2120 2504 3182 1000 1984 2616 1976 1868
135166 9376 B271 5990 10780 BOSE  B229 9174 o 0662
382308 798 GY7 1256 789 758 1138 680 1187
386780 4121 27ed 5373 4188 3164 5224 15552 4888
847673 256 204 427 300 145 168 585 545
346846 123 115 155 220 125 180 163 181
LMooes 1246 1041 2332 794 780 1587 619 1378
BEZTE0 ] 0 4 2 0 3 2 a
BTE904 T 3 4 2 -] 12 12 15
878985 a 0 1 0 0 0 =} 2
445644 83 56 54 69 i 103 53 o4
B4BE56 & 52 a3 20 45 44 & 2
LM77 0 0 0 0 2 T 0 0
LM053s 0 0 0 0 T a 0 0
BGREGY 80 488 238 436 408 176 328 170
B218TE 421 369 534 142 215 367 e 3
BEESET 93 115 147 50 102 121 a4 93
BEGSEE 83 115 147 S0 102 121 a4 a3
102103 1448 1050 1951 1264 1228 1817 5796 1748
102105 B56 708 1160 702 1170 . 1262 11204 1134
430213 620 302 1478 aas 46 B28 612 487
409795 4852 2632 5677 2276 5BE3 5362 0 MES 6054
142831 64799 5746 9804 3618 TI58 7714 EB70.3 V234

K\

=5 r
& 28
110 T2
1740 2705
o 0
8 18
95 120
1 1.4
] 42
2855 2592
4455 . 7200
1845, (0 87T
2680 . 3300
226 485
135 156
433 634
15 0
1 B
8 0
43 43
4 26
a4 0
0 4
512 450
425 418
106 125
106 125
1142 1145
B17 T44
362 308
2057 V2909
2873 3276

152

co8%owmBNL B,

4
25 s

64
853

320
2221
3237

10

2051

a3
15
g84
5177

2743
180

333

0 o

52

L=

100
(]

721
S0
256
120.9
3226

sD Max.

o : : Avg Lead lead : Inv.
Total | Avg Usage | SD Usage time time | EOQ | RCP | Levsl
_(pes) | (pes/month) | (pes/month) | (month) | (month) | (pes.) | (pes) | (pes)
172 14333 10,208 0.478 0.343 36 53 2]
628 22333 33.584 1.744 1.120 21 190 241
50328 4193833 1785887 1307944  50.53 21000 8282 29282
181 15.083 20312 0.503 0977 38 76 114
110 8167 4,533 0.306 0.164 &9 18 107
1728 144.000 49, 262 4 800 1.642 138 3z 482
79.6 6633 9,228 0.221 0.308 83 7 90
124 10.333 16.778 0.344 0.550 65 10 75
24500 2050.000 663,278 BB.333 22108 /7T 2674 BES1
BRASS 73725 2203.351 2457083 73445 17000 2810 19810
2007 750.583 450,778 250194 15.026 TOO0 3505 10505
56411 4700817 3572519 1566972 11908 | 10000 4383 14383
3535 294583 179.576 08194 59982 | 3000 172 3172
1692 141.000 40,461 4.700 1.348 81 X8 280
11925 993,750 565.744 33125 18.858 1480 815 2295
34 2833 4,528 0.084 0.151 3 11 16

F3 6.083 4,833 0.203 0161 g 12 21
30 2.500 343 0.083 0115 4 G 10
77E 64,667 19718 2156 0.657 277 50 38T
277 23083 18,048 0. 7659 0.602 24 65 89
13 1.083 2,234 0.036 0.073 5 6 1
18 1.583 2314 0053 0.077 & 7 13
3766 313.833 157.005 10.461 5,234 448 828 1277
3083 .7 126.726 11.064 4.224 362 7T 1139
1160 96667 20,004 322z o.oo7 198 151 349
1160 96667 20,504 3.222 0.897 198 158 350
20178 1681,5 1349, 200 5605 44974 FO00 3813 10813
20581 1715083 3000252 571684 10001 14000 4515 18315
6765 SBE.TS 338,354 187817 11312 5000 440 5440
5326.6 443 823 280439 147961 0648 1700 921 2621
E706.9 558.009 228.086 186303 7.6029 1900 960 | 2860




153

Demand (pleces/maonth) y 8D Max.

- Avglead | lead | | v

Tl:ml Avg Usage | SD Usage time tme | EOQ | RCP | Leval

ltem No | Jan Feb | Mar | Apr | May [ Jun dJul . e {pes/month) | (pes/month) | (menth) | (month) | (pes) | (pes) | (pes)
116125 903 3017 9386 40 3268 6646 3721 | 152 7162 4874 558 ssua.? 542302 348.72 180797 11624 | 1900 1143 3043
142490 54907 3641 B49.3 3997 2\6.1 7114 3531 S37.2 @467 2761 2'.’?,5 238.9° 4068.5 414,128 160,134 138043 53378 | 1600 680 2280
853244 510 300 512 324 360 GE0 e 584 1727 424 322 256 6297 524.750 399,064 17.482 13302 | 1800 661 2461
BE1870 20 172 138 68 219 196 18 B 3o 116 107 67 1180 96.667 72.085 3.222 2433 | 223 14 364
858005 Q 3 -] 4 1n 8 4 o] 8 B 2 =} 50 497 3.370 0.164 0112 19 12 31
LMO172 ] 1] a 1 1 4 8 G ] 2 1 0 a2 2667 2749 0.089 0081 | 14 -] 22
LMo541 0 0 ] ] ] 1 4 2 2 o 1 5 15 1.250 1.712 0.042 0057 g 5 14
858006 12 13 16 21 25 16 8 0 11 n 3 9 145 12.083 6.973 0.403 0.232 | 28 45 73
LM0173 2 16 19 0 16 g 15 22 14 22 T 7 148 1247 7.354 0.414 0.245 28 a2 60
LMos42 0 o 0 0 7 0 2 0 0 4 0 1 14 1.167 2209 0.039 0.074 ) & 15
858007 47 30 40 0 18 44 39 43 26 38 20 21 ars 31.250 13.550 1.042 0.452 42 75 17
LMo144 32 53 &1 25 26 39 20 16 A S 18 1 an o7 16,839 1.031 0.561 42 a3 125
LMOS43 0 o 2 0 o 2 a i o 1 3 ) 0.750 1.055 0.025 0.035 7 3 10
853522 10 56 g2 T4 39 68 20 &8 21 35 65 17 555 46.250 23.425 1.542 0781 209 100 399
875485 4 1 2 4 4 3 & & & £ 2 4 47 3017 1.505 0131 0050 26 6 3z
aragar 172 197 245 71 145 203 143 143 m 19 109 74 1868 155.667 52 867 5.188 1.766 283 322 B0S

Table C2: Demand Data, Lead time, Economic order quantity, Reorder point, and Maximum inventory level of Local Material



AONUUINYUINNS )
ANRINITUNINE AL

154



445426 | ALU-FOIL 100 W/ADHES IVE 50 MY

| | MT
| 138048 | ALU-FOIL 30 W/ADHESI VE 8 MY | 0.7 | MT 100
| 445427 | ALU-FOIL 50 W/ADHESI VE 50 MY I 1.36 | MT 100
| 443070 | CARDBOARD 1500MM ! 54  MT 1000
| 138049 | CSK HEAD SM SCREW 3,9X13 DIN | 06 PC 1000
881631 | CSK-HEAD-SCREW M4X6-4.8-H AZF | 0.3 PC 1000
| LM0249 | FCK 2,5/8-5T-5,08 (8x2) ' 1648  PC 50
| LM0359 | FKC 2,5/11-ST-5,08(1 1POSITIONS l 240 | PC. 50
LM0360 | FKC 2,5/12-ST-5,08(1 2POSITIONS ' 260  PC 50
LM0258 = FKC 2,5/5-ST-5,08 (5 POSITIONS 112  PC 50
LM0358 | FKC 2,5/6-ST-5,08 (6 POSITIONS _ _ = 130 | PC_ 50
LM0251 | FKIC 2,5/5-5T-5,08 (8x5) , f 120  PC 50
_LM0250 | FKIC 2,5/8-5T-5,08 (8x1) ,4‘[ 180 | PC | 50
435120 | FOIL PE 0,04X4000 _.fi‘_&l_ 5| MT 200
| 498476 | HX HD SMS 6,3X22 DIN 7876 __J__j; g 18 | PC 500
| 448603 | HX HD SMS 6,3X60 DIN 7676 ' “sa29 | PC 200
455217 | HX HD SMS B 4,8X50D IN 781 Wadn | PC 500
465097 | HXHDSMS B, re//l 25| PC | 500
467533 | HX HD SMS B 76 k 2| PC 500
| 443458 | HX HD SMS B &X 3 509 | PC 200
| 467238 | HX HD SMS B 8X5 L5 SN N SRFC 500
1101920 | HX NUT M 4 DIN 934 FC 1000 |
101936 | HX NUT M 6 DIN FC 1000
| 101937 | HXNUT M 8 DFN 34 IN PC | 1000
101325 | HX SCREW M & PC 500
439179 | HX SCREW M 8X3 PC 500
| 430085 | HX SCREW M 8X 8| PC 1000
| 445822 | HX SMS SUPERT 0.8 | PC 1000 |
| 445542 | HX SMS SUPER TEKS L 12| PC 1000 |
| 430281 | NUT M6 2148 g2 1.8 PC 500
488317 Tovunzmcsnscmxm: — 05 PC 1000
135473 | OVAL HEAD SC MaX164 & S 0.3 | FC | 1000 |
| 136034 | OVAL HEAD gc MaX6 4. 8 03 [FC 1000
468341  OVAL HEAD 06 1000
| 430158 .FﬁH..HEﬁﬁ'E._.. PING SC 39X13 06 |.PC | 1000 |
135167 | PAN HEAD TAPPING SC 3,9X16 015 PC 1000 |
135169 | PAN HEAD TAPPING SC 3,9X9,5 0.6 PC 1000
| 430162 | PAN HEAD TAPPING SC 4,8X25 | 06 | PC 1000
461300  RIVET 484864 O i 06  PC 1000
(135176 | SERRAT LOGK WASHERA 43A%F, -, - || 045, |-PCe 1000
| 135168 | SOC ) mﬂew:ﬁ aVviclhli] b4 e 1000
382300 mgﬁ 53 SCREW 3, | 028 PC | 1000
389780  SOCKET-HEAD SM SCREW 3, ' | .0.8 | PC 1000
847673 | (SOCKET-HEAD SMSCREW3. | | O | 0 yo/ire | ) 2 O dooo
102103, WASHER 4,0DIN 125 N 125 | 08 (R | OV [ 1000
| 1021050)| WASHER 8,4 DIN 125 N 125 | 015  PC 1000
1430213 | WASHER 8,4 DIN 9021 021 | 045 | PC 1000 |
409795 | WIRE HOSV-U 1,0 VIOL | 25 | MT 100
| 142831 | WIRE HOSV-U 1,00 (0, 75) BROWN | 25 | MT | 100
116125 | WIRE HOSV-U 1,00 BLACK | 25 | MT 100 |
| 142480 | WIRE HOS5V-U 1,00 BLU E | 25 MT 100

Table D1: Items with Standard Packing Size, Constraint in Purchasing
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| 866088 | AS CABLE SET 3R. LIGHTING WHIT

785 | PC 50
866069 | AS CABLE SET 4R. LIGHTING WHIT 840 | PC 50
| 866070 | AS CABLE SET 5R. LIGHTING WHIT 900  PC 50 |
| 878665 | AS CABLE We7 320.77 | PC | 100
878067 | AS CABLE-SET 3R.-LIGHTING WHIT 795 | PC 50
879068 | AS CABLE-SET 4R -LIGHTING WHIT 850 | PC 50 |
| 879069 | AS CABLE-SET 5R.-LIGHTING WHIT 905 | PC 50
- 852080 | AS COVER RAIL ! 1034.732 | PC 34 |
| 379179 | AS GRID DISPLAY SHELF | 30 | PC 100 |
| 855180 | AS GRID DISPLAY SHELF FAgnoa_[aj_gg 495 | PC 100 |
866408 | AS PLUGWI/CABLE / y 4784 | PC 100
866407 | AS PLUG WI/CABLE MALE 4% | PC 100
| LM0521 | AS PLUG WICABLE MALE BLACK "_ p— 46 | PC 100 |
| LM0S22 | AS PLUG W/CABLEBLACK e | 4rea|PC 100
874207 | CABLEW 2PLUG. . 20220 | PC 50
874309 | CABLEW 4PL¥‘ ,____;t as0 | PC 50
| 874310 | CABLE W 6 PL y 570 | PC 50
875132 . { 2 AMP- 204 | PC 50
| 875133 N ™ g | PC| 50 |
| 875135 657 | PC 50 |
LMO0S54 68863 | PC 6
852081 68863  PC 21
| LM0SSS | Cf Al 82738 | PC g
| 852082 | CANOPY PANEL - . 83| PC| g4
852083 -06 AF y 107763 PC 105
| LM0S56 | CANOPY PANEL -06 AF ﬁ@i _ﬁ,e,g.g_f: 107763 | PC 4
852078 | COVER RAIL 1876LG. FADB‘?&— 534.201 | PC | 17 |
852079 | COVER RAIL 2501LG. FAO370. u._.L\..s_ 899.538 | PC %7 |
853577 | COVER-RAIL1876LG. FAQ3TD MAXI ’1132.&? PC 30 _
853578 | COVER-RAIL2501LG. FAQS70 MAXI 8195 | PC 120 |
| 853578 | COVER-RAILA751LG. FA0370 MAXI I emm PC 161 |
887423 | DIVIDING-GRID INSIDE FA0117 145 | PC 100
887424 | DIVIDING-GRID OUTSIDE FA0117 | % s pc| 100 |
| LM0520 | FEMALE PLUG ASSEMBLY (BLACK) 51 | PC 100
| 858220 | FRONT CLADDING -03° ' ‘ 38491 | PC 21
LM0S57 | FRONT.CLADDING -03 858220 Ty 7 | ‘ssaon| PC 6
rﬂjﬁﬁat FRONT CLADDING -03 FA370 ARMF ' 16219 | PC | 30
858221 | FRONT CLADDING -04 48216 | PG 84
LM0S58: | (FRONT CLADDING 04 858221 latll 482 16" PC) 8
853582 FRONT CLADDING 04 FAZ70 ARMIF . | L1 [ 21606 | PO\ 137 |
| 858222 || FRONT CLADDING -06 601.16 | PC 105 |
LM0S59 | FRONT CLADDING -06 858222 601.16 | PC 4
| 853583 | FRONT CLADDING -06 FA370 ARM/F 32378 | PC 214
859066 | LIGHTING COVER -03 ARM/F/S 30861 | PC 21 |
| 850067 | LIGHTING COVER -04 ARMF/S 40861 | PC 90
| 859068 | LIGHTING COVER -06 ARMF/S 513.11 | PC 107 |
471778 | PRICE TICKET RAIL 40 SCANNER 4342 | PC 2674
471780 | PRICE TICKET RAIL 40 SCANNER 6545  PC 243
850601 | PRICE TICKET RAIL 40SCAN 12491 4342 | PC 930
| 860602 | PRICE TICKET RAIL 40SCAN 1874L 6545 | PC 32

Table D2: Items with Minimum Order Quanmy, Constaint in Purchasing
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Table E1: (S,R) system output of imported material

e

'MONAXIS 73.188 B3/B4 D

27,864.228 28 780.198.38
MONAXIS 73.250 B3/B4 D 31,896.883 57 1,818,122.33
MONAXIS 73.375 B3/B4 D 38,402.265 58 2,227,331.37
METHOS 74.188 19,958.483 27 538,879.04
METHOS 74.250 24,594,947 895 2,336,519.97
METHOS 74.375 30,972.523 293 0,074.949.24
IRIOS SG3.250 B8 52,754.04 45 2,373,931.80
IRIOS SG3.375 B8 67,513.94 158 10,667,202.52
IRIOS SG3.CE183 B8 37,198.87 31 1,153,164.97
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Table E2: (s,S) system output for local material

. - e e e cos
Item no | Description (Baht) | UM | (perunity | (perunity ;
848777 | AIR BAFFLE PLATE CANOPY -03 AR 1280.000 | PC g 18 20640
848778 | AIR BAFFLE PLATE CANOPY -04 AR 1710.000 | PC 21 28 49580
842779 | AIR BAFFLE PLATE CAMNOPY -06 AR 2420000 | PC 12 25 60500
851820 | AIR BAFFLE PLATE LH BACK ARM/F 650.000 | PC 54 73 47450
851881 | AIR BAFFLE PLATE MI BACK ARMFE 680.000 | PC 22 34 23120
851822 | AIR BAFFLE PLATE RH BACK ARMF 521.800 | PC 7 18 9304.02
851879 | AIR BAFFLE PLATE RH BACKWALL A 560.000 | PC 24 42 24780
851507 | AIR DUCT WALL LWR -02 260,000 | PC 153 203 52780
LMOS29 | AIR DUCT WALL LWR -02 (851507) 260.000 | PC 15 28 7280
851508 | AIR DUCT WALL LWR -03 710.000 | PC 23 34 24140
LMO172 | AIR DUCT WALL LWR -03 (851 508) 710000 | PC 2 5 3550
LM0S30 | AIR DUCT WALL LWR -03 (851508) 710000 | PC 1 3 2130
855256 | AIR GRID -02 2E3.000 | PC 73 114 20082
LM0141 | AIR GRID -02 (855256) BLACK 253000 | PC 23 124 32612
LM0533 | AIR GRID -02 (855256) GREEN 263.000 | PC 12 24 B312
855257 | AIR GRID -03 358.000 | PC 165 220 78760
LMo142 | AIR GRID -03 (855257} BLACK 358.000 | PC 156 207 74106
LM0534 | AIR GRID -03 (855257) GREEN 358000 | PC 5 12 4296
857824 | AIR-BAFFLE-WALL -02 ARMEIS 930.000 | PC 98 120 111600

AIR-BAFFLE-WALL -02 ARMIF 5
LMOS31 | (857824) 930,000 | PC 14 21 19530
857828 | AIR-BAFFLE-WALL -02 ARMIE/'S 2375000 | PC 14 20 47500
AIR-BAFFLE-WALL -0z ARMIF'S J
LMos3g | (as7a28) 2375.000 | PC 3 B 14250
874012 | AIR-BAFFLE-WALL 125 LOWER METH 191.000 | PC 243 ars 72198
AIR-BAFFLE-WALL 125 LOWER METH
LMO157 | (874012) 191.000 | PC 311 408 77546
LM0158 | AIR-BAFFLE-WALL 125 MONAX/METH 870.000 | PC 77 g5 82850
AIR-BAFFLE-WALL 125 MONAX/METH
B77067 | (B7TT067) 870.000 | PC 254 289 251430
877075 | AIR-BAFFLE-WALL 125L MONAXMET 910.000 | PC 43 59 53690
AIR-BAFFLE-WALL 1250 MONAXMET
LMO158 | (877075) 910.000 | PC 160 199 181090
874016 | AIR-BAFFLE-WALL 188 LCWER METH 784210 | PC 7 13 10324.73
AIR-BAFFLE-WALL 128 LOWER METH
LMo184 | (874018) 794.210 | PC 7 13 10324.73
877071 | AIR-BAFFLE-WALL 188 MONAX/METH 1430.000 | PC 7 11 15730
LMo185 | AIR-BAFFLE-WALL 188 MONAX/METH 1430.000 | PC 1 3 4290
LMO186 | AIR-BAFFLE-WALL 188L MONAX/MET 1580.000 | PC 7 12 12080
B22746 | AIR-BAFFLE-WALL BACK 250 1090.000 | PC 48 g2 67580
822748 | AIR-BAFFLE-WALL BACK 375 1208.780 |, PC 168 194 234503.32
882771 | AIR-BAFFLE-WALL BACK CE182 (B8 575.760 | FC 21 32 18424.32
893579 | AIR-BAFFLE-WALL FRONT 250 (893 566.110 | PC 48 67 30930.37
892620 | AIR:BAFFLE-WALL FRONT 375(293 765.480 |- PG 165 198 151565.04
803681 | AIR-BAFFLE-WALL FRONT CE183 (B 400,400 | PC 25 35 15615.6
862009 | AIR-DISTRIBUTION-SHEET 250 270.000 | PC 28 56 15120
862810 | AIR-DISTRIBUTION-SHEET 375 406,380 | PC 121 165 67052.7
862450 | AIR-DISTRIBUTION-SHEET CE180 144.240 | PC 77 121 17453.04
859453 | AIR-DISTRIBUTION-SHEET CE180 116.000 | PC 18 43 4988
8261284 | AIR-DISTRIBUTION-SHEET CE180 £80.800 | PC 20 50 4040
822746 | AIR-DISTRIBUTION-SHEET CE183LH 138,000 | PC 12 42 5796
862312 | AIR-DISTRIBUTION-SHEET UP. 250 80,000 | PC 55 128 10240
852011 | AIR-DISTRIBUTION-SHEET UP. 375 196,000 | PC 323 435 85260
822751 | AIR-DISTRIBUTION-SHEET UPPER C 116.000 | PC 19 44 5104
BEEB20 | ANGLE 50.000 | PC 37 80 4500
825602 | ANGLE 20.000 | PC 3g 109 3161
883094 | ANGLE CE180 184,000 | PC 23 44 7216
ANGLE FOR CASE-END-WALL
867428 | GLAZED 75.000 | PC 54 118 8700
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876126 | ANGLE LH GH300 44.000 | PC 15082
876125 | ANGLE RH GH300 44000 | PC 14696
248055 | AS BACK PANEL -03 ARM/F/S 2222100 | PC 466641
848058 | AS BACK PAMEL 04 (L) 2650.340 | PC 1060136
B4B056 | AS BACK PANEL -04 ARM/F'S 2622100 | PC 131105
242080 | AS BACK PANEL 06 (L) 3500.340 | PC 04 106 371036.04
242057 | AS BACK PANEL -06 ARM/F/S 3222100 | PC 98 110 354431
848058 | AS BACK-PANEL -03 (L) 2350.340 | PC g 13 30554.42
874065 | AS CASE-END-WALL LH GLAZED FAD 3436.436 | PC 12 16 S4082 97035
B74071 | AS CASE-END-WALL LH GLAZED FAD 3578975 | PC 3 5 17804 87560
874085 | AS CASE-END-WALL LH GLAZED FAS 36766803 | PC 3 5 18383 46505
874113 | AS CASE-END-WALL LH MIRROR FAD 5073891 | PC 21 25 1318472869
EB74119 | AS CASE-END-WALL LH MIBROR FAD 5585718, PC g 11 61442 8992
874125 | AS CASE-END-WALL LH MIRROR FAS 5araegl | PC 17 20 105477 8285
874131 | AS CASE-END-WALL LH MIRRCR FAS 5585718 | PC 47 53 206043.0508
874064 | AS CASE-END-WALL RH GLAZED FAD 33T NS | PC 12 16 54993 83601
874070 | AS CASE-END-WALL BH GLAZED FAQ 3578975 | PC 5 7 25052 82596
874094 | AS CASE-END-WALL RH GLAZED FAQ 3676603 | PC 3 4 14706. 77204
874112 | AS CASE-END-WALL RH MIBRCR FAD 5273891 | PC 20 24 126573.3954
874118 | AS CASE-END-WALL BH MIEBCR FAD 5585.718. | PC 5 i 3910002676
874124 | AS CASE-END-WALL RH MIBRCR FAS 52789 | PC 8 10 S52738.01476
874130 | AS CASE-END-WALL RH MIRROR FAS 5585718 | PC 46 52 200457 3417
848146 | AS CEILING -04 ARFART 2300.000 | PC 23 32 73600
848147 | AS CEILING -056 ARF/ART 3000.000 | PC 26 2 S2000
857568 | AS CEILING 188 METHOS 74 1400.000 | PC 13 20 28000
848145 | AS CEILING 188 MONAXIS 73/ ME 2100.000 | PC 12 18 37800
857560 | AS CEILING 250 METHOS 74 _2120.000 PC 47 58 122860
857570 | AS CEILING 375 METHOS 74 2750000 | PC 152 169 464750
862027 | AS CO-TUBE 18X1 172380 | PC 33 65 11204.7
862026 | AS CO-TUBE 22X1 120.820 | PC 20 47 BOGSE 54
871278 | AS CU-TUBE 161.620 | PC 75 124 20040.88
871279 | AS CU-TUEE 199.350 | PC 166 229 4565115
882244 | AS DISTRIBUTION TUBE A3 530 1-FC 109 157 38232 64
B42018 | AS FOAM BODY -03 ARF 6815497 | PC 16 18 128484 4360
848019 | AS FOAM BODY -04 ARF 7280230 | PC 3 35 255123.05
848020 | AS FOAM BODY -06 ARF 8903.270 | PC 24 27 240388, 20
856485 | AS FOAM-BODY 188 METHCS 74 6231.500 | PC 13 16 94705.44
BR1137 | AS FOAM-BODY 250 IRIOS SG3 TE2B.514 | PC 42 47 358540 1568
856487 | AS FOAM-BODY 250 METHOS 74 6731.500 | PC 56 G2 417358.58
881138 | AS FOAM-BODY 375I1RICS SG3 9952139 | PC 155 164 1632150 868
B5e488 | AS FOAM-BODY 375 METHODS 74 7245630 | PC 173 183 145405028
881371 | AS FOAM-BODY CE180 SG3 11086.630 - PC 21 24 266079.12
BB205T | AS HEAT-EXCHANGER 531 400 (-PC 93 122 648308
848004 | ASLEG 50.000 | PC 1356 1755 87750
887457 | AS NIGHT-CCVER CE SIDE-WALL LH 1493.000 | PC 14 19 28367
BEBT466 | AS NIGHT-COVER CE SIDE-WALL RH 1493.000 | PC 12 17 25381
Ba7468 | AS NIGHT-COVER CE180 1353.000 | PC 13 18 24354
887465 | AS NIGHT-COVER MIDDLE IRIOS 13096.000 | PC 557 601 838006
EBT464 | AS NIGHT-COVER SIDE-WALL LH 1493.000 | PC 33 44 BS692
EBT463 | AS NIGHT-COVER SIDE-WALL BH 1493.000 | PC 36 47 70171
860717 | AS PEDESTAL IRIOS VARS 1138.530 | PC 244 280 318788.4
877756 | AS PEDESTAL LH 720,000 | PC 28 39 28080
875234 | AS PEDESTAL RH 720,000 | PC 29 40 28800
866407 | AS PLUG W/CABLE MALE 46.000 | PC 884 1317 60582
LMOS21 | AS PLUG WI/CABLE MALE BLACK 46.000 | PC 206 457 22862
94484 | AS REINFORCEMENT 8G3 132.000 | PC 146 223 29435
876133 | AS SHIPPING-SAFETY IRICS 95.000 | PC 49 140 13300




893634 | AS SIDE-PANEL LH SG3 IVANDO 740000 | PC 18500
BO3533 | AS SIDE-PANEL BH 5G3 IVANDO 740,000 | PC 18240
803631 | AS SIDE-PANEL SG3 IRIOS 1320.000 | PC 200640
850618 | AS SUPPCRT (869619) 347.200 | PC 79161.6
872119 | AS THERMOPANE-GLASS 250 GH300 6543.041 | PC 43 48 3208080013
872120 | AS THERMOPANE-GLASS 375 GH300 9647225 | PC 315 324 3125700.859
872124 | AS THERMOPANE-GLASS CE SIDE- 33zeed | PC 19 24 79508, 22733
875467 | AS THERMOPANE-GLASS CE SIDE- 3196.313 | PC 19 24 76711.51332
888198 | AS THERMOPANE-GLASS CE180 LH 5027612 | PC 42 49 246353.0084
72122 | AS THERMOPANE-GLASS CE180 RH 5027612 | PC 19 23 1156350856
LM0161 | AS UPRIGHT LH (#89139) METHOS 1370.000 | PC 14 22 30140
860139 | AS UPRIGHT LH (869140) METHOS 1270.000 | PC 42 50 80830
LMO164 | AS UPRIGHT LH (888143 METHOS L 1550000 | PC 80 89 153450
BE0143 | AS UPRIGHT LH (888144) METHOS 1550.000 | PC 14 21 32550
848632 | AS UPRIGHT LH ARF 1370.000 | PC 52 67 91790
LM0175 | AS UPRIGHT LH ARF (848632} 1370.000.| PC 2 4 S480
LM0S3E | AS UPRIGHT LH ARF (8487 32) 1370.000 | PC 7 11 15070
LMO162 | AS UPRIGHT MI(874755) 620.000 | PC 22 ar 22940
874755 | AS UPRIGHT M| (B74756) 620.000 | PC 78 111 68820
LM0165 | AS UPRIGHT MIBT47ST) L 650,000 | PC 86 123 79850
874757 | AS UPRIGHT MI (874758) L 650,000 | PC 25 42 27300
848653 | AS UPRIGHT MIDDLE ARRARS 365.000 | PC 62 93 33045
LMo160 | AS UPRIGHT RH (868137} METHOS 1370.000 | PC 14 22 30140
869137 | AS UPRIGHT RH (869138) METHOS 1370.000 | PC 42 59 80830
LM0163 | AS UPRIGHT RH (869141 )METHOS L 1550.000 | PC 78 a7 150350
889141 | AS UPRIGHT RH (868142) METHOS 1550.000 | PC 18 25 38750
842631 | AS UPRIGHT BH ARF 1370.000 | PC 52 &7 81780
LMO176 | AS UPRIGHT RH ARF (B48631) 1370.000 | PC 3 5 6850
LMOS37 | AS UPRIGHT RH ARF (8485631) 1370.000 | PC T 11 15070
853361 | BASE COVER CASE-END-WALL 145.000 | PC 43 21 11745
813176 | BASE DISPLAY SHELF 370,000 | PC 371 450 166500
LM0119 | BASE DISPLAY SHELF (813176) 370.000 | PC 573 673 249010
LMO544 | BASE DISPLAY SHELF (813176) A 27 46 17020
447262 | BASE DISPLAY SHELF 1 250X400 435.000 | PC 49 77 33495
LBO765 | BASE DISPLAY &HELF 1 250X400 435000 | PC 1 20 8700
447263 | BASE DISPLAY SHELF 1 250X450 460.000 | PC 83 115 52900
LEB0O783 | BASE DISPLAY SHELF 1 250X450 480000 | PC 37 51 23460
447264 | BASE DISPLAY SHELF 1.250X500 485000 | PC 1145 1257 BO2E45
LBO734 | BASE DISPLAY SHELF 1 250X500 485.000_ | PC 1175 1284 627390
447266 | BASE DISPLAY SHELF 1 B75X400 B70.000 || PC 8 15 13050
447267 | BASE DISPLAY SHELF1 B75X450 1100.000 | PC 16 24 26400
447268 | BASE DISPLAY SHELF 1 875X500 1300.000 4-PC 59 74 96200
LM0o208. | BASE DISPLAY SHELF.1 875X500 1300.000 |~PC 34 44 57200
378649 | BASE DISPLAY SHELF 1250X500 CHNI 3280.000 | PC il 103 33TB40
LBO766 | BASE DISPLAY SHELF 1875X400 790,000 | PC 2 ] 3050
B2R528 | BASE DISPLAY SHELF CENI 1480.000 | PC 28 7 54760
B73473 | BASE-CLADDING CD180 (873561) 324000 | PC 54 83 28512
853350 | BASE-COVER CASE-END-WALL (8533 140.000 | PC 152 227 nva0
53365 | BASE-PAMNEL -03 ABMFE/S 202080 | PC 19 41 11875.28
B53366 | BASE-PAMNEL -04 ABMF/S 213470 | PC 143 187 SB618.80
853367 | BASE-PANEL -06 ABMTF/S 433.470 | PC 453 517 224103.99
868003 | BASE-PANEL LOWER 268,270 | PC 1021 1169 313607.63
72400 | BASE-PANEL LOWER CE180 230690 | PC 18 36 8304 84
868001 | BASE-PANEL UPPER (868902) 456190 | PC 1023 1136 S18231.84
878402 | BASE-PANEL UPPER (878403) 407580 | PC 18 ) 12635.20
Be3506 | BEND 90-B& BAEMNNINGER S001A DI 6.290 | PC 225 508 3reT. T
893741 | BRACKET 27.000 | PC 620 1016 27432
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tandard Reorder L
Item no. Description (Baht) | UM | iperunit)
LB0726 | BRACKET 400 20DEGREE BLACK 87.000 | PC 24
463254 | BRACKET 400 20DEGREE WHITE 87.000 | PC 100
463255 | BRACKET 450 20DEGREE 90.000 | PC 130
LM0079 | BRACKET 450 20DEGREE BLACK 90.000 | PC 38
LM0118 | BRACKET 500 20 DEGREE (463256) 90.000 | PC 1951
463256 | BRACKET 500 20DEGREE 90.000 | PC 2130 2508 225720
873081 | BRACKET FOR BASE-DISPLAY-SHELF | 110.000 | PC 364 499 54890
LM0166 | BRACKET FOR BASE-DISPLAY-SHELF | 110.000 | PC 449 617 67870
854500 | BRACKET FOR LIGHTING RAIL 110.000 | PC 644 843 92730
BEBEG0 BRACKET LOWER 70000 | PC 155 275 19250
85R813 | BRACKET UPPER 22000 | PC 130 2a7 Q504
457088 | BRANCH BOX 78000 | PC 41 122 o638
854411 | BUMPER-RAIL-CONNECTOR 12000.| PC 111 410 4920
BE 2046 CO-TUBE 22X1 A9 450 | PC 25 7 AB0T.65
462070 | CABLE BAND 4,8X204 ELLERMT50R 0.820 | PC 1058 7731 6339.42
849429 | CANOPY-COVER -03.ARF 595000 | PC 12 23 15085
LMO198 | CANOPY-COVER -03 ﬂHFjB_49429] 695.000 | PC B 15 10425
LM0S38 | CANOPY-COVER 03 ARF (848425) §95.000 | PC 5 10 6950
849430 | CANOPY-COVER -04 ARF 735500 | PC 26 42 30891
LM0171_| CANOPY-COVER -04 ARF (£48430) 735,500 | PC 28 44 39362
LM0539 | CANOPY-COVER -04 ARF (849430) 735500 | PC g 15 11032.5
LM0139 | CANOPY-COVER -06 ARF (848431} 980.000 | PC 66 88 86240
LMos40 | CANOPY-COVER -06 ARF {EA“MSI } 880,000 | PC 3 B 5880
849431 | CANPOY-COVER 06 ARF 980,000 | PC g2 104 101820
434428 | CAP 10.500 | PC 289 761 7990.5
292320 CAP K18 7180 | PC 28 2a7 2132 46
LM03263 | COIL FOR SOLEMOID VALVE S0/80 270180 | PC 51 B& 2323634
LM0298 | COPPER REDUCING TEE 1/2°x3/8" 45.000 | PC 10 70 3150
862030 | CO-TUBE 10X1 48610 | PC 57 138 6708.18
862048 | CO-TUBE 10X1 38,320 | PC 57 140 5700.68
BE 2049 CO-TUBE 12X1 48350 | PC 57 139 6720.65
862047 | CO-TUBE 18X 40.810 | PC a5 106 4325.86
814157 | COVER 9000 | PC o8 399 3501
BERR45 | COVER 250 185700 | PC 22 46 Q002 2
868845 | COVER 375 275.400 | PC I 109 300186
LM0288 | COVER DISPLAY SHELF & BRACKET 36.000 | PC 23 67 2412
851888 | COVER DISPLAY-SHELF AND BRACKE | _ 100.000 | PC 95 162 16200
848667 | COVER FOR FAN-MOTOR 57.000 | PC 188 344 19608
377050 | COVER MIRROR LATERAL 145.000 | PC 1 3 4495
377051 | COVER MIRROR LATERAL 200.000 | PC 5 13 2600
BAI1TS1 COVER SHEET 125 184.000 |- PC 849 155 28520
881752 | COVER SHEET 188 245.000|-PC 253 344 85656
850371 | COVERSTRIP PAINTED ARF 90.000 |-PC 48 99 8910
877653, | COVER TOP.(877654) 116.000 | PC 115 180 20880
871276..| CU-TUBE 10X1 9.130 | PC 228 586 5350.18
BA3T24 CU-TUBE 15X1 80050 | PC a7 167 13368 35
gaare2s | CU-TUBE 15X1 a0.140 | PC a0 166 14963 24
882055 | CU-TUBE 15X1 IRIOS 77.530 | PC 87 169 13102.57
BA2056 CU-TUBE 15X1 IRIOS 87640 | PC a4 171 14986 44
BTBG1 4 DEFROST-HEATER 300W 566,780 | PC 11 22 12480.16
869231 | DISTANCE-RAIL FOR AIR-BAFFLE-W 14.000 | PC 828 1502 21028
887423 | DIVIDING-GRID INSIDE FA0117 145.000 | PC 526 713 103385
849528 | EVAPORATOR COVER -03 400/500 673310 | PC 11 21 14139.51
849520 | EVAPORATOR COVER -04 400/500 748.890 | PC 24 a7 27708.93
840530 | EVAPORATOR COVER -06 400/500 1142.360 | PC 24 35 39082.6
840531 | EVAPORATOR COVER SIDE 170.000 | PC 58 o8 16660
869175 | EVAPORATOR-COVER 188 METHOS 422,000 | PC T 23 9708




T4
868264 | EVAPORATOR-COVER 250 358,000 | PC 47 72 25776
EVAFPCRATOR-COVER 250 METHOS
869177 | 74 350.000 | PC 40 6B 23800
BEBGES EUAF‘GH.ATGH-CGVEE 375 - 658.550 | PC 128 163 107506.65
EVAPORATOR-COVER 375 METHOS
BEO1T7E | T4 570.000 | PC 118 156 BRS 20
340310 | EXPANSION VALVE THER MOSTATIC 1028600 | PC 97 [ED 134758.30
340311 | EXPANSION VALVE THER MOSTATIC 1028600 | PC 108 138 141959.22
456864 | FAN BLADE A 230-2812 38,880 | PC 529 240 3PA50.2
474438 | FAN BLADE AD 154-17/12 21.550 | PC 552 026 10955.3
207675 | FAN BLADE AD 254-25/12 40,700 | PC 244 413 16808.1
884005 FAN MOTOR 552774 | PC GG 682 382519 7049
854261 | FAN MOTOR W/FLANGE W/O CABLE 438700 | PC 19 145 53611.5
861843 | FAN PANEL -02 28 218,500 | PC 7 13 10900.5
BE1B45 FAN PAMEL -03 ARMIFIS 46 BSS 860 | PC ] 15 12837.9
861844 | FAN PANEL 04 26 540.000 | PC 17 29 18560
866115 | FAN PANEL -04 ARMIF/S 45 260,000 | PC 7 13 12480
861845 | FAN PANEL 0626 - 1160.000 | PC 8 14 16240
BE6116 | FAN PANEL -06 ABMF/S 45 1060.000 | PG 18 28 29680
875130 | FAN-MOTOR WIFLANGE AMP-PLUG 425480 | PC | 550 623 265074.04
FAN-MOTOR W/FLANGE ROUND-
BTB160 CONNE 418850 | PC 665 755 316307.25
850006 | FAN-PANEL 188 METHOS A3 231840 | PC B 15 3477 6
250000 | FAN-PANEL 188 METHOS AZA4/AS 231840 | PC g 22 5100.48
868057 | FAN-PANEL 250 240,240 | PC 20 31 20147.44
BE2007 | FAN-PANEL 250 METHOS A3 2FAN B20 000 | PC 30 41 36080
860010 | FAN-PANEL 250 METHOS A4 2FAN 242,000 | PC 55 73 58765
868058 | FAN-PANEL 375 1180.240 | PC 76 o4 110942 56
250008 | FAN-PANEL 375 METHOS A2 647.000 | PC g2 79 74813
852011 | FAN-PANEL 375 METHOS A4 1478.000 | PC 122 145 214310
B59515 | FAN-PANEL CE180 ] 576850 | PC 24 35 20183.25
LM0520 | FEMALE PLUG ASSEMBLY (BLACK) 51 | PC 218 411 20961
B53371 FIXING DEVICE FOR BASE RAIL 23000 | PC 543 948 22776
867437 | FIXING DEVICE FOR CASE-END-WAL 75.000 | PC 30 B3 B225
LB0730 | FIXING DEVICE FOR MIRRCR BLACK 10.000 | PC 245 285 2650
375793 | FIXING DEVICE FOR MIBROR WHITE 4000 | PC 534 1555 5220
LM0154 | FIXING DEVICE FOR PRICE TICKET 5000 | PC 3632 5661 50948
258353 | FIXING DEVICE FOR THERMOSTAT 100.000 | PC 139 242 24200
871664 | FIXING DEVICE FOR UPRIGHT ACM- 25.000 " PC 74 199 4975
249666 | FIXING.DEVICE FOR LUPRIGHT MIDD 80.000 |, PC 74 155 8300
860737 | FIXING-DEVICE 53.870 | PC 158 202 15730.04
878375 | FIXING-DEVICE 21.000 | PC 18 76 1506
853740 | FIXING-DEVICE AIR-BAFFLE-WALL 31.000 |.PC. 374 679 21049
827028 | FIXING-DEVICE BACK 23.040 | PC a2 109 2600.48
g78257 | FINING-DEVICE FOR BOTTCOM-BAIL 2000 | PC 123 418 3344
BEROSS FIXING-DEVICE FOR FAN 27.000 | PC 473 T96 21492
236283 | FIXING-DEVICE FOR LIGHTING TUB 10.000 | PC 15 170 1700
873575 | FIXING-DEVICE RH 32,000 | PC 219 563 18016
LM0557 | FRONT CLADDING -03 858220 384,81 PC 5 12 4618.92
BBST77 | FRONT-CLADDING (885781) IRIOS 425000 | PC 54 78 JA5TS
2609754 | FRONT-CLADDING 250 (869757) GH 626.030 | PC 30 58 26300.74
BEA755 | FRONT-CLADDING 375 (869758) GH 210,370 | PC 124 157 127228.09
BT3501 FROMWT-CLADDING CE (873563)5IDE 185.000 | PC 22 49 8555
873447 | FRONT-CLADDING CE180 (873555) 428020 | PC 10 23 0266.54
BEBA25 | FROMNT-PANEL 188 (BEBE2G) 280.000 | PC 10 25 T000
BERR2S FROMWT-PANEL 250 (B&8830) 252000 | PC 41 74 18648
268831 | FRONT-PANEL 275 (268832 228.000 | PC 140 190 52320




164

tandard Reorder L

Item no. Description (Baht) | UM | iperunit)

407124 GLASS BOARD 100 615M M 140.000 | PC 15

407123 | GLASS BOARD 50 615MM B6.000 | PC 1181

865313 | GLASS DIVIDER 1600.000 | PC i

817615 | GLASS DIVIDER T00X1565MM g20.000 | PC 16

855188 | GRID 50 FAS005 60.000 | PC 507

407122 | GRID BOARD 100MM 70.000 | PC 229

858725 | GRID BOARD 50 1247LG. FAS005 130,000 | PC 155

407121 | GRID BOARD 50MM 60.000 | PC 187

887425 | GRID CE180 FA0117 200.000 | PC T

B17649 GRID DISPLAY SHELF 260.000 | PC 32

805634 | GRID DISPLAY SHELF ADJUSTABLE 700.000 PC 103 127 BEa00d
855170 | GRID FOR GRID DISPLA Y 8005 80.000 | PC 234 a7s 30000
arane GRID FCOR GRID DlSPl.ah Y SHELF BO.000 | PC 171 282 23360
BT21009 HAMD-RAIL 250 114910 | FC 41 a5 O7T6T.35
872110 | HAND-RAIL 375 172.370 | PC 143 211 36370.07
872114 | HAND-RAIL CE SIDE.WALL 46,680 | PC 26 81 3781.08
872112 | HAND-RAIL CE180 B3.790 | PC 58 13 10876.49
809522 | HAT RAIL 7.000 | PC 401 1153 8071
857735 | HAT RAIL -03 246 580 | PC 10 26 6411.08
B57T36 HAT RaIL -04 285000 | PC 18 41 Q225
857737 | HAT RAIL-06 315.000 | PC 22 39 12285
885069 | HAT-RAIL IRIOS 97.560 | PC 215 312 3043872
142476 HOLDER 1.00.017 6.480 | PC 2037 a537 22019.76
875302 | HOLDER FOR BASE-DISPLAY-SHELF 38.000 | PC 70 173 6574
875393 | HOLDER FOR BASE-DISPLAY-SHELF 38.000 | PC 71 174 6612
LM0167 | HOLDER FOR BASE-DISPLAY-SHELF 3000 | PC 99 237 5006
LMO1G68 | HOLDER FOR MEE-D[SPLAY-EHELF as.000 | PC 100 238 G044
142475 | HOLDER W/STARTER SUP PORT 11.020 | PC 2046 3186 35210.92
432135 | HOOK 9.000 | PC 3437 5327 47943
375673 | INSULATING PLATE 320X 46.000 | PC 74 181 8326
375674 INSULATING PLATE 450X &0.000 | PC 143 203 17580
876008 | INSULATING-PIECE 6.000 | PC 87 501 3008
868004 | INSULATING-PLATE 33.000 | PC 406 828 27324
878412 | INSULATING-PLATE FOR BASE-DIS. 34.000 | PC 8 54 1836
851503 | ISOLATING PLATE LH WITH 2 AIR- 12.000 | PC 77 241 2892
851502 | ISOLATING PLATE RH WITH 2 AIR- 25.000 | PC 50 172 4300
B73042 | ISCLATING-PLATE 64150 | PC 118 245 1571675
BARI1G ISOLATING-PLATE 10,000 | PC a0 148 1480
886117 | ISOLATING-PLATE 15.000_| PC 15 84 1260
883668 | ISOLATING-PLATE LH 16.000 | PC 148 403 G448
860839 | ISOLATING-PLATE LH BACK METHOS 32.000 | PC 188 377 12064
860837 | ISOLATING-PLATE LH METHOS 39.000,}-.PC 181 354 13806
883667 | |SOLATING-PLATE RH 12.000 | PC 164 445 5785
860838, | ISOLATING.-PLATE RH BACK 30.000 | _PC 177 375 11250
860836...| ISOLATING-PLATE AH METHOS 38.000 | PC 161 336 12768
437348 LAMP BALLAST 40W 220 /60 47.750 | PC 550 T56 360949
376105 | LAMP BALLAST 40W 230 /50 40000 | PC 1468 1853 Q5697
437351 | LAMP BALLAST 65W 220 /60 127.853 | PC 18 42 | 5360.805832
376106 LAMP BALLAST 65W 230 /50 113.720 | PC B2 149 16944 28
BA3I3IN LIGHTING RAIL 250 PLL (883312) 766000 | PC 5 10 TEE0
883313 | LIGHTING RAIL 375 PLL (883314) 1050.000 | PC 7 12 12600
836285 | LIGHTING TUBE PL.L36/830 2G11 174.770 | PC 16 45 8030.42
B57306 LIGHTING-RAIL -02 (822062) 115000 | PC 1387 1675 192625
857307 | LIGHTING-RAIL -03 (822063) 172.000 | PC 86 142 24424
879491 | LIGHTING-RAIL 188 T8 (879492) 952.210 | PC 17 28 26661 .88
872487 | LIGHTING-RAIL 250 T8 (B79498) 727.000 | PC 45 (512] 49436
879499 | LIGHTING-RAIL 375 T8 (879500) 1150.000 | PC 15 144 165600
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tandard Reorder 4

ltem no. Description (Bahty | UM | (perunit)

455152 | L-TUBE 38W/LW-1200/2 & 43.080 | PC B41

455153 | L-TUBE 58W/UW-1500/2 & 56.260 | PC a8

474700 | L-TUBE OSREAM 36W/NTD -1200 120900 | PC 162

474701 | L-TUBE OSRAM S8W/NTD -1500 170,570 | PC 37

491102 | MIAROR 5X 326X1248 48 225000 | PC 54

446816 | MIRROR 5X 454X1248 300.000 | PC 146

482793 | MIRFIOR 5X 454X1873 445,000 | PC 7

877488 | MIRROR 5X725X1400 METHOS 862500 | PC 23

854367 | MIRROR 5X725X1500 ARF 662500 | PC 17

877489 | MIAFOR 5X725X1 580 METHOS L 785000 | PC 47

375775 | MIRROR HOLDER 1242 ( 821819) 143.000 | PC 151

LBO700 | MIRROR HOLDER 1242 ( 821818) 172000 | PC 100 171 20412
a75725 | MIBROR HOLDER 1248 ( B21813) 112000 | PC 163 260 29120
LB0743 | MIAROR HOLDER 1248 [ 821813) 181.000.| PC 128 185 37245
75777 | MIRROR HOLDER 1867 ( B21821) 240.000 | PC 5 15 3600
LBO7E2 | MIRROR HOLDER 1867 (375777} 240000 | PC 2 10 2400
375727 | MIRROR HOLDER 1873 821815) 215000 | PC B 17 3655
LBO714 | MIRROR HOLDER 1873375727} 215000 | PC 4 12 2580
421062 | MIRRCOR HOLDER ABCVE 21.000 | PC 538 954 20138
861355 | MNTG SOCKET FOR LAMP-BALL CAB 320,000 | PC ag1 476 152320
834809 | NOZILE -1 191.470 | PC 49 a5 18189.65
834800 | NOZZILE -02 191.470 | PC 47 g8 18764.06
834801 | NOZZLE .03 191.470 | PC 9] 147 28148.09
834802 | NOZZLE 04 243850 | PC 58 g3 22687.35
834803 | NOZZLE 05 243850 | PC 17 34 8284.3
828855 | PRICE TICKET RAIL 40 1248 81.000 | PC 165 272 22032
B2BESE | PRICE TICKET RAIL 40 1874 121,180 | PC 28 59 7145.62
850602 | PRICE TICKET RAIL 40SCAN1874L 8545 | PC 41 g3 6086.85
148968 | PROBE CLAMP 8.000 | PC a1 288 1728
846161 | PROEBE CLAMP ARM/ARF/ ARS 10,000 | PC 47 226 2260
881166 | PROBE-CLAMP 7.000 | PC 170 578 4053
876008 | PROBE-CLIP 12.000 | PC 84 291 3492
874312 | PROTECTIME-DEVICE 0 PC 558 934 34660.74
888756 | RAIL CE183 (BRBTST) 145.000 | PC 1 33 4785
145112 | RETAINING ANGLE 13170 | PC 147 390 5136.3
430402 | RETAINING ANGLE 26.000 | PC a5 108 2834
378232 | RETAINING ANGLE HOT GALVANIZED 15000 | PC 281 670 10050
438401 | RETAINING ANGLE HOT GALVANIZED 21.000 | PC 917 1449 30429
893729 | RETURN-AIB-GRID 250 (893734) £0.000 | PC 68 142 11360
893730 | RETURN-AIR-GRID 375 (883735) 123.000 || PC 78 303 48330
893731 | RETURN-AIR-GRID CE183 {B83736) 158.000 | PC 10 3 4898
455038 | SEALING COMPOUND CLE AR OXIM 370.968 |- PC 76 128 47483, 87096
454233 | SEALING COMPOUND WHITE OXIM 3ro.ees |-PC 46 B3 30790.32258
823718 | SECONDARY-GLASS 250 SG3 266,230 | PC as B4 17038.72
893720 | SECONDARY-GLASS 375 5G3 203.860 | PC 23 310 63196.6
B78455 ‘| SECONDARY-GLASS CE SIDE-WALL 95.000 | PC 65 138 13110
893721 | SECONDARY-GLASS CE183 SG3 185760 | PC 10 29 5677.04

SECONDARY-GLASS SIDE-

878452 | WALLGH300 85.060 | PC 22 63 5358.78
888737 | SECTIONAL-RAIL 250 171.000 | PC 53 89 15219
888739 | SECTIONAL-RAIL 375 316.000 | PC 180 241 76156
384006 | SHEET METAL BRIM NH 3060 160.000 | PC 76 114 18240
893506 | SHEET-METAL-STRIP IRICSAVANDO 18.000 | PC 18 107 1826
383528 | SHIPPING REINFORCEME NT 115.000 | PC 323 452 53130
834833 | SHROUND 6,4 KLEBER P B. 15.000 | PC 7 a0 1350
836284 | SOCKET 2G11 38.000 | PC 10 75 2850
852274 | SOCKET-HEAD SCREW M7X29-AZF 2000 | PC 2674 6651 13302
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PC 208
LM008S ﬁm‘rEH EPHMFSE 407621 7.000 | PC 815 2295 16065
852780 | COMPL.GLAZED 1645310 | PC 11 16 26324.96
THERMOFAME-GLASS GLAZED
876904 .IIE&ETHOS - 1240.560 | PC 12 21 26051.76
JEAMOPANE-GLASS GLAZE
876985 | METHOS 1820000 | PC & 10 19200 |
445644 | THREADED BOLT Max200 DIN 976 13.000 | PC 50 3z7 4251
848656 | UPRIGHT MIDDLE 616.680 | PC 65 ] 54884.52
LM0177 | UPRIGHT MIDDLE (848656) BLACK 616.680 | PC ] 11 678348
LM0535 | UPRIGHT MIDDLE (848656) GREEN 616.680 | PC 7 13 2016.84
858800 | U-RAIL 240000 | PC a28 1277 30648
881876 | U-RAIL 700 38000 | PC 77 1139 44421
866587 | U-RAIL LH ARF 38000 | PC 151 349 13262
856586 | U-RAIL RH ARF 38.000.| PC 152 350 13300
853244 | WIRE PIN 2 8X50 2500 | PC 661 2461 61525
851870 | Z-RAIL 30,000 | PC 141 364 10820
858005 | Z-RAIL -3 FOR AIR BAFFLE HONEY 215.000 | PC 12 3 6565
LM0172 | Z-RAIL -3 FOR AIR BAFFLE HONEY 215.000 | FC 8 22 4730
LM0541 | Z-RAIL -3 FOR AIR BAEFLE HONEY 215.000 | PC 5 14 3010
858006 | Z-RAIL -4 FOR AIR BAFFLE HONEY . 240,000 | PC 45 73 17520
LM0173 | Z-RAIL -4 FOR AIR BAEFLE HONEY 240.000 | PC 32 60 14400
LM0542 | Z-RAIL -4 FOR AIR BAFFLE HONEY __240.000 | PC 6 15 3600
858007 | Z-RAIL -6 FOR AIR BAFFLE HONEY 270,000 | PC 75 117 31590
LMO144 | Z-RAIL -6 FOR AIR BAFFLE HONEY 270.000 | PC 83 125 33750
LM0543 | Z-RAIL -6 FOR AIR BAFFLE HONEY 270000 | PC 3 10 2700
863522 | Z-RAIL FOR AIR-BAFFLE-WALL 28000 | PC 100 309 3tg2
875485 | Z-RAIL METHOS 74 ~g8.780 | PC [: a2 2776.96
872837 | Z-RAIL MIDDLE MONAXIS 73 30,000 | PC 322 605 18150




| 445426

ALU-FOIL 100 W/ADHES IVE 50 MY |

714 | MT | 400 |
| 139048 | ALU-FOIL 20 W/ADHESI VE 8 MY ' 07 MT 58 1400
| 445427 | ALU-FOIL SOW/ADHESIVE SOMY | 136 MT | 110 | 1600 |
| 866068 | AS CABLE SET3R LIGHTINGWHIT | 785 PC =~ 42 50 |
866069 | ASCABLE SET 4R LIGHTINGWHIT | e40 PC | 53 50 |
866070 | AS CABLE SET 5A. LIGHTING WHIT 800 | PC 72| 50
| 878665 | AS CABLE W7 | 82077 PC,__ 14 ?.UP..I
879067 | AS CABLE-SET 3R.-LIGHTING WHIT _| 795  PC 91 50 |
879068 | AS CABLE-SET4R-LGHTINGWHIT _~ _ 850 PC 115 50
| 879089 | AS CABLE-SET SR-LIGHTINGWHIT | = 905 P 50 __:m|
852080 | ASCOVERRAIL 1034738 PC 30 34 |
| 379179 | AS GRID DISPLAY SHEL F i *_aw‘r 133 100
'AS GRID DISPLAY SHELF FAS005 _,, =t |
| 855180 | (379179) . 45 1'PC| 237 | 100 |
| 866408 | ASPLUG WICABLE Tl 4784 | PG| 52| 100 |
 LMosSzz 4?:?':'4@.‘!’{“_3!‘;;%5.&@,5;,_,,_, . 4784 | PC : ] 100
_ 874307 | CABLEW2PLUG = _3 20220 |PC' " 14| 50|
874309 | CABLEW4PLUGS T " a0 pol . 1 s
874310 | CABLE W 6 PLL 570 PC 65 50
| CABLE AﬁﬁEMBLﬂﬁTﬂ" sAMPS LT 1 N o .
Ersi%2 (COMN o . wa Rcll 15| s
CABLE-ASSEMBLY WHEMP p l
875133 _ghqgwlj mEmgﬂwﬂT—l e _ST ‘438 PC| 108 50
| 875135 CONN “4 B5T | PC 22 | 50 |
LMO0554 | CANOPY PANEL ARMIF 852081  ge8e3  PC 6 6
.._5_5_2?‘:.?_...E&P!QEI.E&NEE—W--&MFfS,;L,J,__*j-’_'&%ﬁ_a PC 23 21 |
_LM0S55 | CANOPY PANEL -04 ARM/E ﬁa&_ﬁ | PC 7 8
| 852082 | CANOPY PANEL-04 ARMFIS | 82738 PC 64 | 84
852083 | CANOPY PANEL -06 ARF 107763 PC 213 | 105 |
_LMO0S56 | CANOPY PANEL -06 ARF 852983 107768\ PC | 4| 4
| 443070 | CARDBOARD,1500MM 54| M| (ee3 2000
852078 | COVER RAIL 1876LG. FAOS7Z0. . 534204+ PC.. - 11 17 |
| 852079 | COVER RAIL2501LG. FA0370 699538 PC| @29 a7
| 853577 | COVER-RAIL 1876LG. FA0370 MAX| 46267 | PC 14| 30
853578 | COVER-RAIL 2501LG. FA0370 MAX| 619.6 | PC | .| 54 120 |
853579 | COVER-RAIL 3751LG. FA0370 MAXI 92773 PC | 133 161
139049 | CSK HEAD SM SCREW 3.9X13 DIN 06 | PC| 887 3000
881631 | CSK-HEAD-SCREW M4X6-48-HAZF \ - . 03, PC . 104 4000
887424 | DIVIDING-GRID OUTSIDE FAD117. l 10 Pl | 61 100 |
LM0249 | FCK 2,5/8-5T-5,08 (8x2) 1648 PC 50! 50 |
_ LM0358 | FKC 2,5/11-5T-5,08(11POSITIONS o | 240 | PC.| 45 50
_ LM0360), | (FKC 2511 2.ST-5,08(12POSITIGNS | O [ O 2607} PC, 84 50
LM0258 | FKC 2,5/5-ST-5,08 (S POSITIONS 1 Vazlrd 81 100 |
M358, FKC 2,5/6-5T-5,08 (6 POSITIONS 130 | PC | 81 100 |
LMO251 | FKIC 2,5/5-5T-5,08 {8x5) | '_2.'0. PC. 81 100
LM0250 | FKIC 2,5/8-ST-5,08 (gx1) | 190 PC 93 100 |
| 435120 | FOIL PE 0,04X4000 | 515 MT | 788 1400 |
185220 | FRONT CLADDING -03. | aag1 PC 21 2
| 853581 | FRONT CLADDING -03 FA370 ARMF | 16219 PC 22 30
| 858221 | FRONT CLADDING -04 | 48216  PC | 61 84
LM0SS8 | FRONT CLADDING -04 858221 | 48216 | PC 8 8
| 853582 | FRONT CLADDING -04 FAS70ARMF | 21606 PC 102 137
858222 | FRONT CLADDING -06 | 80116  PC 191 | 105
LM0S58 | FRONT CLADDING -06 B58222 | 80116 PC 4 4
| 853583 | FRONT CLADDING -06 FA370 ARMF | 32378 PC 206 214
498476 | HX HD SMS 6,3X22 DIN 7976 | 1.8 | PC 72 1000
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8
510
1072

167

3070.2
10206
23256

85520
109200
70570.78
112095
140250
90300
£6223.206

166815
T271.68
5214.56

1204656

65550
19110
68328

47304
8263.56
30288.72
120107
122452 24
342686.34
£8621.04
15568.2
14857 628
46160.508
20357.48
107810.4
2rarsaez
22122
1231.2
20930
16480
22800
21840
20272
20930
21720
36670
11268.2
1616622
£8433.88
69913.2
67350.24
5163824
17724336
4809.28
165132.9
1829 6
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448603 | HXHD SMS6, sxsunm 7976

. 538 | PC| 170 | 400 570

455217 | HX HD SMS B 4,8X50 D IN 7981 239 | PC 344 1500 1844 4407.16
465007 | HXHDSMSB6, 25 PC| 629 | 3000 3629 9072.5
| 467533 | HX HD SMS B 6, 3)(:32 DIN 7976 _ 2| PC | 212 | 2000 2212 4424
443459 | HX HD SMS B 8X38 DIN 7976 598 PC 55 800 855 5121.45

| 467238 | HX HD SMS B 8X50 DIN 7976 2| PC| 38 1500 1538 3076
101920 | HXNUT M 4 DIN 934 IN 934 : 01 PC | 3329 | 18000 21328 21328
101936 | HXNUT M6 DIN 934 IN 934 : 06 PC 104 3000 3104 1862.4
| 101937 | HX NUT M & DIN 934 IN 934 | 06 PC 252 5000 5252 3151.2
| 101325 | HX SCREW M 8X 90 &.2 DIN 931 .~ 335 PC 238 1000 1238 4023.5
| 439179 | HXSCREWMBX3588DING33 | © = 2 | PC B2 1300 1382 3164
| 430085 | HX SCREW M 8X40 & 8 DIN 833 '._{ijl PC | 485 1000 1485 2673
_ 445822 | HX SMS SUPER TEKS BO 4,8X16 " 0elPC  1see | 4000 5068 53721
445542 | HXSMSSUPERTEKSBO4X32 | —v2'PC 508 | 4000 4508 5409.6
850006 | LIGHTING COVER-03ARMIFS | 30861 PC | 13 | 21 34 10482.74
| 850067 | LIGHTING COVER -04 ' 40881 PC| 80 99 179 73141.19
| 850068 | LIGHTING COVER-06 ARMFIS = ||  S1311 PG| 172 107 279 143157.69
430281 | NUTM62148 ) 18! PC 184 2000 2184 3931.2
488317 | OVAL HEAD CS 0s | PC 88 3000 3088 1544
135473 | OVAL HEAD SC M4X 4. 03| PC 48 | 3000 3048 914.4
136034 t}vALHEADSC - 03! PC 114 | 4000 4114 1234.2
| 468341 | OVAL HEAD L 06| PC T 2000 2077 1246.2
430158 | PAN HEADTAPPINGSG8Xid _ || 08 | PC| 122 3000 8122 18732
135167 | PAN HEAD TAPRING SC38X16 | 015 PC | 698 10000 10898 1604.7

| 135169 | PAN HEAD TAPPING SC 3 L. 06| PC| 268 4000 4268 2560.8
430162 | PAN HEAD TAPPING S 4,8X2 Sirg, 0.6 (W6 I_ 95 2000 2085 1257
471779 | PRICE TICKET RAIL 40 § ] 4242 PC | 1758 2674 4432 192437.44
471780 | PRICETICKETRAIL40SCANNER | 8545 PC | 113 243 356 233002
| 869691 | PRICE TICKET RAIL mcmi. {1240l | 4342 PC | 1200 930 2220 96392.4
461309 | RIVET 484,864 08 PC | 2622 7000 9622 5773.2
| 135176 | SERRAT LOCK WASHER RA4 _.SﬁEF 177018 ] Pe | 21000 20282 4392.3
135166 | SOCKET-HEAD SM SCREW 3, 04! PCl 17000 18810 7024

| 382399 | SOCKET-HEA —EFFPE—I: %E 7000 10505 2041 4
| 389780 | SOCKET-HEAD SM SCREW 3, 08 PC| 4383 10000 14383 11506 4
847673 | SOCKET-HEAD SM SCREW 3, e PC | gl 172 3000 3172 25376
1102103 | WASHER 4,3 DIN 125N 125 08| PC| 83| 7000 10813 6487.8
| 102105 | WASHER 8,4 DIN 125N 125 015 PC | 4515 14000 18515 2777.25
430213 | WASHER 8,4 DIN 9021021 0.45 [£PC 440 5000 5440 2448

| 409795 | WIRE HO5V-U,1.0 VIOL 25| wr g21i 1700 2621 6552.5
| 142831 __WIFIEH:[QW—U!MMWE yicl _'ﬂ! MT | | @60 1900 2860 7150
116125 | WIRE HOSV-U 1,00 BLACK 25| MT | 1143 1800 3043 7607.5

| 142480 | WIRE HOSV-U 1,00 BLU E 25 M| 680 _ 1600 2280 5700
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Designing Database Management
Input data for monitoring the inventory level have to be gathered from the Macola
databases, the operation system existed in current working day. The database system

of inventory level monitoring tool was developed by consisting of the following data

input and data output.
1.) Database of input

170

Item_no Text Product Item Number
Item_desc 1 Text | Product Description
Prod_cat Text | Product Category
Activity cd . Text. | ‘Product Status

Loc o it \ Primary Location
Uom vy Text_ Unit of Measurement

'F'ab'lélrFl :‘g;tabase of Product

[ Product Tiem Number

Item_no Xt e

Vend_no Text: | Supplier Number

Curr_cd Text | Currency Code

Approved _cd Text = Approved Vendor Code
Contract_no “Text - | Reference Quotation Number
Contract_dt Date Reference Quotation Date
Po_min ~ |[Number = [Min Order Quantity
Po_mult B Number ‘Standard Packing Size
Neg_price Number Unit Price

“Table E2: Database of ltem Vendor

Ttem_no “Text Product Jtem

Loc Text Primary Location
Qty_on_hand Number Quantity Available On Hand
Oty _allocated Number Quantity Allocated
Qty_on_ord Number Quantity On Order

Bin_no Text Bin Location

Table F3: Database of Item Inventory Location
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Proj_name Text Project Name

Item_no Text Product Item Number
Item_desc_1 Text Product Description

Uom Text Unit of Measurement
Qty_usage Number Quantity used in the Cabinet

Table F4: Database of Production Order

: Purchase Order Num

Ord_no ,

Vend no Text “Vendor Number

Ord_status Text Status of Order

Ord_dt | Date Date of Issuing Purchase Order
Line_no Text = Number of Line in Purchase
Item_no & A'ER g~ Product Item Number
Item_desc_1 ' Text rd Product Description
Qty_ordered Number . Order quantity

Uom F F | Fexi o4 Unit of Measurement
Purch_cost ‘Number Purchase Price

Request_dt Daie. Ndla Request Date

Promise_dt Date | Promise Date

—

Table F5: Database of Purchase Order

Item no T N Text ucl Item Number

Item_desc_1 Text Product Description

Reorder Point Number Reorder Point

Max_inv_lev Numibet /1 © Maximuni Inventory Level

Avg Used Number ‘Average Usage in 2004

Fixed ord gty Number Fixed Order Quantity
Table F6: Shared information

2.) Procedure to Output
Since the many input databases are raw data loaded from operating program, the data

has not been grouped or pass managed to be ready for used to generate output. These
data tables need to be managed as the following steps;

Step 1: Select outstanding project
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From table 4.4: Production Order, after loaded the data from system, all projects will
be appeared in the table including outstanding project and completed project. This
step has to be done for select only outstanding project. To sort only outstanding
projects have follow the instructions below:;

(1) Create Table to select the outstanding project. In this step, only the
outstanding projects are selected and put the name into table.

[ Text ~ [ Project Nam

" _“Table F7: Select Project
/‘,a" 4 1

(2) Create the Qu .tfi-,]ink_'dat; from table 4.4 and table 4.7

Proj_name T) Select Project
Proj_no ' action Order
Item_no T) uction Order
Ttem_desc 1 T) Production Order =
Qty_usage T) Production Order
Table F8: Structure of Query "Project select data”
b £
N ‘-!J :‘1 4/
- N
T) Select Pr{}jeét; T) Production Order
- Proj_name » - Proj_name
- Proj_no
- Item_no
= Item_desc 1
- Uom
- Qty_usage

Figure F1: Relationship of selected project and production order query
(3) Integrated item usage of every project. Since the output need to see the

project name at the column heading, it is necessary to group the data to

management materials by crosstab query.
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Item_no | () Project Select Data Gmup By | Row Heading

Proj_name Q) Project Select Data Group By Column Heading
Qty Q) Project Select Data Sum Value

Table F9: Project Select Crosstab query
Step 2: Filter for primary vendor

In table 4.2: Item Vendor, all records are loaded from database. One item number of
local part usually has at least two supplﬂers )w!pch only one of them is primary vendor
and the rest are second sources. It is nesessaw«m select only primary vendor from
table 4.2 to prevent the error of duplicate records.

W

Table 4.1[} anm::ﬂr’endur query
£

_,.;/

tep 3: Select FI-H‘EW J

From table 4.5: Purchase Order, after loaded the data f{ﬁm system, all purchase orders
will be appeared in “the table including outstanding pwchase order and completed

purchase order (status =X). This step has to be done for select only outstanding
purchase orders,

(1) Create query to select the outstanding purchase order by set the criteria of
‘order status does not equal 1 “X".

Ord_no

| T) Purchase Order

Vend_no T) Purchase Order
Item_no T) Purchase Order
Ord_status T) Purchase Order X"
Qty_ordered T) Purchase Order
Request_dt T) Purchase Order

Table 4.11: Order Outstanding query
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em_:m

cl Select msslab
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Item_desc 1 T) Product

Uom T) Product

Qty_on_hand T) Item Inventory Location
On_on_ord T) Item Inventory Location
Qty_allocated T) Item Inventory Location
P Vend Q) Primary Vendor
Vend_no Q) Order Ouistanding
Ord_no Q) Order Outstanding
Regest_dt Q) Order Outstanding

Loc T) Ttem Inventory Location
Project 1 Q) Project Select Crosstab
Project 2 Q) Project Select Crosstab

: Q) Project Select Crosstab
Project n Q) Project Select Crosstab
Max_inv_lev | T) Shared Information
Reorder Point Shared Information

Ave Used T) Shared Information
Fixed ord gty T) Shared Information

Table 4.12; Inventory level monitoring output query
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T) Product

- Item_no

- Item_desc_1
- Prod_cat

- Activity_od
- Loc

- Uom

T) Item Inventory Location

- Item_no

- Loc

- Qty_on_hand
- Qty_allocated
- Qty on_ord

- Bin_no

Q) Project Select Crosstab

T) Item Vendor

- Item_no
- Project 1
- Project 2
- Project 3

......

- Project n

- Item_no

- Vend_no

- Curr ecd

- Approved_cd
- Contract no
- Contract_dt
- Po_min

- Po_mult

- Neg_price

T) Order Outstanding

- Owd_no
-Vend no

- Item_no

- Ord_status

- Qty_ordered
= Request_dt

- ITenL._na

Q) Shared Information

- Item_desc_ 1

- Reorder Point
- Max_inv lev

- Avg_used

- Fixed _ord_qty

Figure F2: Query relationship of database of inventory level monitoring tool
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