
Chapter IV 
System Formulation

4.1 Formulation of Material Management System
The material management system for a hard disk drive manufacturer that will be 
developed focus on material planning and inventory control. The study is also limited 
to a single HSA product in HSA laptop process.

4.2 Demand Policy Development for Establishing MPS
The demand that shown in Master Production Schedule (MPS) is the independent 
demand which already consider the availability of capacity, manufacturing constraints, 
company policies, and objectives. There are several ways to represent the MPS, 
however, independent demand planning horizon is one of the content. From the study, 
planning horizon should be at least as long as the longest cumulative lead time for the 
item to be scheduled in MPS. Planning horizon is the amount of time the master 
schedule extends into the future. The demand in MPS shows a rolling schedule. For 
example if the current period is period one then after period one expired, period two 
becomes period one.

4.2.1 Current Demand Situation of Case Study
The planning horizon of case studied company is for twelve months (one year).

<  ■ 1-28 days— »  4 -----  8 weeks  ----- 9 months------
Daily Demand I Weekly Demand I Monthly Demand I

'■*---------------------------------------------------------------------------  1 year----------------------------------------------------------------------------- -►

Starting Date

Figure 4.2.1 Planning Horizon of Case Studied Company
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1 St cycle

HDD Demand: day X 
M RP 1st c yc le
HSA Demand: day x-2 
HG A Demand: day x-3 
S lider and Suspension Demand: day x-5

S u p p ly  R e q u ire m e n t: M RP re s u lt
HGA and other part
S lider and suspension: M anual calculation

S u p p ly  C o m m itm e n t
HG A and other part 
S lider and suspension

2nd cycle

HDD Demand 
M RP 2nd  cyc le
HSA Demand 
HGA Demand
S lider and Suspension Demand

S u p p ly  R e q u ire m e n t
HG A and other part
Slider and suspension: M anual calculation

S u p p ly  C o m m itm e n t
HG A and other part 
Slider and suspension

Figure 4.2.1.1 MRP Schedule of Case Studied Company

The rolling MPS is normally released every Tuesday late afternoon and MRP process 
will be start on the following day, Wednesday. After the MRP Process, there will be a 
manual adjustment and analysis process in order to get the manager approval. MRP 
result after manager approval will be available on Thursday. As a consequent, 
purchasing orders will be release to each supplier on Thursday and Friday. After the 
supply request, purchase order, has been send to suppliers, supplier will reply back 
their supply commitment notification to company within Monday of next week. From 
figure 4.2.1.2, it shown that MPS, which is HDD demand, releases on Tuesday of 
week X and its demand starting from Monday of week x+1, day X. From the company 
process lead time information, it takes two days to produce HDD. Therefore, HSA 
finished good inventory is required on the day HDD start to produce, day x-2. Since 
HSA production takes one day to complete, HGA finished good inventory has to be 
available for HSA production. So HGA demand is on day x-3. In addition, it takes 
two more days to produce HGA from slider and suspension. The available date for 
slider and suspension, slider and suspension demand date, is day x-5. For case studied 
company, there are six working days for each week from Monday to Saturday. The 
key date of MRP period can be summarized as follow:
MPS released date: day X- 5



HDD Demand started date: day X
HSA Demand started date: day x-2
HGA Demand started date: day x-3
Slider and suspension Demand started date: day x-5

HDD Demand: day X 
MRP 1st cyc le
HSA Demand: day x-2 
HGA Demand: day x-3 
Slider and Suspension Demand: day x-5

2nd cycle
HDD Demand 
M RP 2nd c yc le
HSA Demand 
HGA Demand
Slider and Suspension Demand

Figure 4.2.1.2 MRP Schedule of case studied company: detail by process

From the study the demand history of case studied company; it can be found that the 
demand for each week MRP are so fluctuated and lumpy through out the planning 
horizon. By comparing MPS of each week, it can also be found that even the demand 
of week x+1 also deviated week by week. The change of demand came from 
manufacturing yield and transformation of customer requirement. From Figure 4.2.1.2, 
it shown that the demand in week X +1 of first cycle MRP relates to the production in 
wk X means that the in order to get output according to the demand requirement in 
week x+1 from MPS, the production has to be start since Tuesday of week X. 

However, the historical data of case studied company shows that in first cycle of MRP, 
even the demand of week x+1 has been changed comparing to previous MRP. From 
second cycle of MRP, demand of week x+2 has been changed comparing to first cycle 
of MRP. Not only the demand change effects on production lead time, it also effects 
on the supply commitment from supplier. From Figure 4.2.1.2, supply commitment of 
MRP first cycle will be on Monday of week x+1. According to this supply 
commitment process, case studied company has no visibility of supply availability in 
week x+1 until Monday of wk x+1. Once the demand of week x+1 had been changed, 
supply commitment from supplier may not be sufficient to support the change. 
Eventually, case studied company cannot meet the demand x+1 due to insufficient
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supply availability. From the changed that happen in MPS, most of time case studied 
company cannot react according to the change since there is a constraint on 
production lead time and part supply.

1 St cyc le

HDD D em and: day X 

MRP 1st cycle
HSA D em and: day x-2 
H G A D em and: day x-3 
S lider and Suspension D em and: day x-5

Supply Requirement: MRP result
H G A and o ther part
S lider and suspension: M anual calculation

Supply Commitment
H G A and o ther part 
S lider and suspension

W A S H E R

SC R EW  
HSA SC R EW  
FLEX CABLE 

HGA UP 
H G A D O W N  

DAM PER 
SU S PE N SIO N  UP 

SU S PE N SIO N  D O W N 
SLIDER UP 

SLIDER DO W N

M on ! T u e  W e d

W k x  F  W k x + 1

J jT h u  ]  F ri j S a t M on I T u e  i W e d  ! T h u  ! Fn  I S a t
day X

M P S

I day X -2

M RP

da y  x-5

1 day 

1 d ay

-FROZEN ZONE-
•D em and s ta r t -

3  days 

3  days  

3  days

1 d a y !

1 d ay

4  days 

4  days

4  days 

4  days

5  days  

5  days

Figure 4.2.1.3 MRP Schedule of Case Studied Company: Detail by Part

Above figure, it elaborately shown the supplier lead time comparing to demand time 
line. It shown the reason why the demand x+1 is required to be freeze. The longest 
supplier lead time is five days and if there is any change especially additional 
requirement happens in week x+1, there is almost impossible for supplier to react for 
any change.
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4.2.2 Proposed Demand Policy for Establishing MPS

1st cycle

H D D  Dem and: day X
M R P  1 s t c y c le
H S A  D em and: day x-2
H G A  Dem and: da y  x-3
S lide r and S uspens ion  D em and: d ay  x -5

2nd cycle

H D D  Dem and 
M R P  2nd  c y c le  
H S A  D em and 
H G A  Dem and
S lide r and Suspension  Dem and

Figure 4.2.2 MRP Schedule of Case Studied Company: Proposed Frozen Zone

From the current situation and problem of demand management of case studied 
company, demand frozen zone is a proposed solution for effective demand 
management system. The frozen zone will cover the first week of demand in each 
cycle for instance the frozen zone of MPS that is released on Tuesday of week X  is 
week x+1 and frozen zone of MPS that release on Tuesday of week X +1 is week x+2. 
The benefits of the demand frozen zone will be directly on demand management of 
case studied company. Frozen zone means any kind of changes are not allow in the 
frozen period. The reason that first week of the demand was selected to be a frozen 
zone because of the demand in first week (week x+1) of MPS produces one week 
advance which is the week that MPS was released (week x). If there are some changes 
in week x+1, it is almost impossible to react according to production lead time. Also 
for the supply commitment point of view, suppliers are not able to respond to the 
demand change in such a short period of time. As a consequent, having the frozen 
zone will not benefit only to customers but will also benefit on suppliers.
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4.3 Procedure for Developing Material Requirement 
Planning (MRP)
4.3.1 Parameters Identification
Before getting start with system formulation and development, all parameters are 
required to be identified. The source of data and data specification are as follow:

1. Part Number: A Part number is a number or a reference used by a 
manufacturer to uniquely identify a product. A Part number is often 
different from the commercial name of the product. The general part 
number of case studied consists of seven digits, alphabet and number for 
example 0A25020, 13G1616, etc. Information of part number can be 
downloaded from SAP under the BOM document.

2. Description: Description is a statement that represents something in words. 
Description will be explained the detail of each part number for example 
the description of 08K1897 is HSA screw and the description of 13G1619 
is HSA long beam. Information of description can be downloaded from 
SAP under the BOM document.

3. Annual Demand: Annual demand is the yearly usage of each item. The 
annual demand information can be downloaded from SAP under the 
inventory usage document.

4. Bill Of Material (BOM): The American Production and Inventory Control 
Society (APICS) defines a bill of material as “a listing of all subassemblies, 
intermediates, part, and raw materials that go into making the parent 
assembly showing the quantities of each required to make an assembly”. 
BOM is a complete list of the components which make up the finished 
goods. The BOM include part number, quantity, and description. An 
indented Bill of Materials includes descriptions of sub assemblies and how 
they relate to the finished good. Information of Bill Of Material can be 
downloaded from SAP under the BOM document.
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5. Inventory Records: Inventory Records are the major inputs for MRP 

system. To complete the material calculation, the available on hand 
inventory need to be considered. Information of inventory records can be 
downloaded from SAP under the inventory document. The information of 
inventory records is categorized by location and part number.

6. Price: The unit price of each item will be identified in SAP under the BOM 
document.

7. Master Production Schedule: Master Production Schedule, HSA Demand 
is acting as a master production schedule for this study. HSA Demand is a 
statement of which end items are to be produced, the quantity of each and 
the dates they are to be completed. The information of HSA demand can 
be downloaded from SAP under the demand document.

8. Supplier information: Supplier information is mostly general information 
about customer such supplier name, supplier location, sourcing ratio, etc. 
The supplier information can be downloaded from E20PEN under the 
supplier information document.

9. Supplier Lead time: Supplier lead time is the time duration from purchased 
order released to material receiving at the plant. The supplier lead time can 
download from E20PEN under the part information.

10. Production Lead time: Production lead time is the time duration from start 
to build to finish the last process and become finished good. The 
production lead time information from Engineering department. 11

11. Scrap: Scrap is the unexpected loss of a completed part for any reason. The 
Projected Gross Requirements should be inflated by the Scrap allowance. 
If there are Yield losses or Shrinkage due to the nature of the 
manufacturing process, these losses should be allowed for in the Explosion.
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The scrap information can be downloaded from SAP under the MRP 
parameter information.

12. On order Purchase Order: On order purchase order is the released order 
which have not closed by supplier. On order quantity is very important for 
MRP in order to calculate net requirement. On order purchase order 
information can be downloaded from either SAP or E20PEN.

P art N am e Leve l Lo t S iz ing  T ech n iq u e

HGA Up 1 Lot for Lot

HGA Down 1 Lot for Lot

Suspension Up 2 Lot for Lot

Suspension Down 2 Lot for Lot

Slider Up 2 Lot for Lot

Slider Down 2 Lot for Lot

Damper 2 Lot for Lot

Washer 1 Period Order Quantity

Spacer 1 Period Order Quantity

HSA Screw 1 Period Order Quantity

Cable 1 Lot for Lot

Carriage 1 Lot for Lot

Screw M1 1 Period Order Quantity

Table 4.3.1 Parameter Identification

4.3.2 MRP Input
4.3.2.1 Product Structure Hierarchy
To develop MRP, product structure hierarchy is a crucial element. The product 
structure hierarchy is typically referred to as a parent-child relationship. Each element 
in the product structure has a parent and a child. An end item has only children and 
raw material and purchased part items have only parents. The major outputs of MRP 
system are planned order released. There are two major types, purchase order and 
work orders. Purchase orders are quantities of raw material and purchased part items 
that required to purchase and the timing of their availability. Purchase order will be 
issued on its due date minus supply lead times while work orders are the quantities of 
manufactured part and subassembly items that required to manufacture and the timing
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of their delivery. Consequently, the work order will be issued on its due date minus 
manufacturing lead time. Purchase orders constitute the purchasing plan, as work 
orders generate the production plan for shop floor.

0A2502G ACTUATOR A MPC HSA 4HD 1006

M a t  L e v e l P a i t  N ' in i l t e i D e s c i i p t i o n O t y

1 0A25078 HEAD ASM D MPC HGA DN 100GB 2
2 13G161Q SUSPENSION MPC SUSPENSION D 2
3 13G1619 BEAM LOAD BEAM 2
3 13G1610 BEAM HINGE DN 2
3 13G1616 FLEXURE FLEXURE DN 2
3 13G1412 MOUNTPLATE MPA MOUNT PLAT 2
2 0A25010 SLIDER FGI MORAGA PLUS c TOP 2
1 0A25077 HEAD ASM บ MPC HGA UP 100GB 2
2 13G1609 SUSPENSION MPC SUSPENSION บ 2
3 13G1619 BEAM LOAD BEAM 2
3 13G1617 BEAM HINGE UP 2
3 13G1615 FLEXURE FLEXURE UP 2
3 13G1412 MOUNTPLATE MPA MOUNT PLAT 2
2 0A25009 SLIDER FGI MORAGA PLUS c BOT 2
1 0A25071 CABLE MPC FLEX ASM 2 D 1
1 0A25053 CARRIAGE A MPC CARRIAGE ASM 1
2 0A25055 COIL MPC COIL 2D 1
2 0A25O54 COMB ASM MPC COMB 2D 1
1 08K1897 SCREW SCREW COMB FLE 1

Table 4.3.2.1 Example of HSA BOM
o  R a w  M a te ria l

Level 1

Level 2

Level 3

Figure 4.3.2.1 Example of HSA Product Structure



4.3.2.2 Master Production Schedule (MPS)
Master Production Schedule is generated either from aggregate plan or explicitly from 
demand. If the MPS is generated from aggregate plan, it must be disaggregated into 
individual products.

Master Production Schedule -  States the requirements for individual end items by 
date and quantity. (APICS Dictionary, 10th ed.. 2002)
MPS consists of the following details

a. Which end items are needed and when to produce
b. Time period: it can be days, weeks or months
c. Total time to produce is the cumulative lead time
d. In the MPS

1. Quantities represent production not demand
2. Quantities may be a combination of customer orders and demand

forecast
3. Quantities represent what needs to be produced, not necessarily what 

can be produced.
e. For many companies there is a time called the time periods when no changes 

to the schedule are allowed form several combinations of subassemblies.

Figure 4.3.2.2 Example of MPS

4.3.2.3 Inventory Master File
Inventory Master File is substantial information for MRP process. Inventory Master 
File contains extensive inventory and inventory related information which include:

1. on hand quantity
2. on order quantity
3. Work In Process quantity

G e n u s  F a m ily  P n  P ro d  W e e k

C P M O R  H S A  0 A 2 5 0 2 0  M a x  b a s e  

C P M O R  H S A  0 A 2 5 0 2 0  M in  b a s e  

C P M O R  H S A  0 A 2 5 0 2 0  D e lta

P ro d  Y e a r  

P ro d  M o n th

2 0 0 5  2 0 0 5  2 0 0 5  2 0 0 5  2 0 0 5  2 0 0 5  2 0 0 5

1 2  1 2  1 2  1 2  1 2  1 2  T o ta l

4 0  4 9  5 0  51 5 2  5 3  T o ta l

5 1 0 9  4 2 6 0  4 2 5 9  5 9 6 5  3 6 6 4  2 2 1 8  1 5 9 2 5 5

5 1 0 9  4 2 6 0  4 2 5 9  5 9 6 5  3 6 6 4  2 2 1 8  1 5 9 2 5 5

0 0 0 0 0 0 0
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The inventory records enable the checking of all levels of assemblies for the 
available quantities and comparing to actual requirements: There are three types 
of file on inventory records:
• Item master file: part number for clear identification
• Transaction file: receipts into stock, issues and balance
• Tocation file: point where inventory is kept mistakes can occur in inventory 

recording, so frequent checking is performed

R e p o r t  ID : Y C P P P I3 4  

P a g e :  7 7

D a te : 0 4 /0 6 /2 0 0 5

Y P K 1 : U n a s s ig n e d  In v e n to r y  fo r  P ro f it

T r a n s a c t io n :  Y P K 1 T im e : 1 6 :5 7 :3 6

P la n t  T H 0 1

M ate ria l InvTyp U n it Q uantity  St. Loc D o c u m e n t#  V e n d o r T TR  V e ndo r Ava il D t D e live ry  Dt Q ua lity  Ind D e l.N o .

0A 26790 PO /TO ST 600 MDC1 000 0422029 00010 000 0073610 0310 2 ๓ 5 0 4 3 0 20050429 0001

0A 26790 PO /TO ST 13,180 MDC1 0 0 ๓ 4 2 2 0 3 0  00010 000 0073610 0310 20050530 20050529 0001

0A2679O PO /TO ST 11,680 MDC1 0 0 ๓ 4 2 2 0 3 1  ๓ ๓  0 0 0 0 ๓ 7 3 6 1 0 0310 20050627 20050626 0001

T o ta l in v e n to ry  fo r  0 A 2 6 7 9 0  3 0 ,3 9 5

Figure 4.3.2.3 Example of YPK1 (Inventory data)

The YPK1 report is the overall inventory report included oh hand inventory, on 
order quantity, and work in process quantity separated by storage location. The 
details of YPK1 are as follow:

1. Material: Part number
2. Inv Type: Inventory type
3. Quantity: Quantity of inventory categorized by part number and storage 

location.
4. St Loc: Storage location is where the inventory actually located at the time 

before MRP process start.
5. Document #: Document Number is the number which SAP was assigned 

as a reference.
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6. Vendor: Vendor is the vendor name who actually supplies the specific 
material.

7. TTR Vendor: TTR Vendor is the vendor code which was assigned by SAP 
as a reference.

8. Avail Dt: Available date means the expected date when inventory will be 
available to be used.

9. Delivery Dt: Delivery date means the expected date when inventory will 
be deliver to the company.

10. Quality Ind: Quality of the specific material
11. Del No. : Delivery Number is the number of delivery which was assigned 

by SAP as a reference.

4.3.2.4 Planning Factor
1. Lot size
2. Scrap Ratio

C O M M O D ITY  CODE 1 200502261 200504021 200504301 200505281 200507021 200507301 200508271 200510011
0 .0 5 0 .0 5 0 .05 0 .05 0 .0 5 0 .0 5 0 .0 5 0 .0 5

0 0 5 0 .0 5 0 .05 0 .05 0 .0 5 0 .0 5 0 .0 5 0 .05

0 .0 5 0 .0 5 0 .05 0 .05 0 .0 5 0 .0 5 0 .0 5 0 .05

0 .0 5 0 .0 5 0 .05 0 .05 0 .0 5 0 .0 5 0 .0 5 0 .0 5

0 .0 5 0 .0 5 0 .05 0 .0 5 0 .0 5 0 .0 5 0 .0 5 0 .05

0 .0 5 0 .0 5 0.05 0 .05 0 .0 5 0 .0 5 0 .0 5 0 .0 5

0 .0 5 0 .0 5 0 .05 0 .05 0 .0 5 0 .0 5 0 .0 5 0 .0 5

H E A D  UP 0 0 .6 2 0 .6 0 .23 0 2 2 0.21 0 .2 1 0.21

H E A D  D O W N 0 0.62 0 .6 0 .2 3 0.21 0.21 0 .2 1 0.21

Figure 4.3.2.4 Example of Scrap Ratio
3. Lead time: (Ptak, 2000) defines that lead time as associated with the item 

number is the expected time between the recognition of need and receipt of 
supply. For the case studied company, lead time depends on service levels 
of transportation. However, the default of transportation service levels of 
case studied company is SL2. There are four types of service levels which 
are NFO, SLE, SL1 and SL2. NFO is the most expensive transportation 
due to it takes the shortest lead time for deliver. In the proposed MRP, SL2 
will be used as a default delivery lead time for every supplier. The 
rationale of assigning SL2 as a default service is because the lowest cost of 
transportation even though it gives the longest lead time of transportation. 
Since the material is not perishable, transportation lead time is acceptable.
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Origin Country Destination Country SVC Door to Port (hrs)

Japan Thailand NFO 30

Singapore Thailand NFO 30

Malaysia Thailand NFO 30

China (Shenzhen) Thailand NFO 44

Table 4.3.2.4 Details of NFO service

O r ig in  C o u n t r y D e s t in a t io n
C o u n t r y

S V C D o o r  to  P o r t  (h rs )

J a p a n T h a i la n d S L E 3 2

J a p a n T h a i la n d S L 1 6 0

J a p a n T h a i la n d S L 2 9 6

S in g a p o re T h a i la n d S L E 3 2

S in g a p o re T h a i la n d S L 1 4 8

S in g a p o re T h a i la n d S L 2 7 6

M a la y s ia T h a i la n d S L E 3 2

M a la y s ia T h a i la n d S L 1 6 0

M a la y s ia T h a i la n d S L 2 9 6

C h in a  (S h e n z h e n ) T h a i la n d S L E 4 8

C h in a  (S h e n z h e n ) T h a i la n d S L 1 6 0

C h in a  (S h e n z h e n ) T h a i la n d S L 2 7 2

U S  M W T h a i la n d S L E 5 6

U S  M W T h a i la n d S L1 8 0

U S  M W T h a i la n d S L 2 1 1 6

M e x ic o T h a i la n d S L E 6 4

M e x ic o T h a i la n d S L1 8 8

M e x ic o T h a i la n d S L 2 1 2 4

Table 4.3.2.5 Details of STE, SL1. and SL2 Service

4.3.3 MRP Output
Normally, the major outputs of MRP are Planned Order Schedule and Work Order 
Schedule. Planned Order Schedule is the report that represents the quantity of material 
that are expected to be ordered from specific supplier according to required date offset 
by supplier lead time.
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Order date = Required date offsetting by Supplier lead time
Material Required Date: day Y

* -------------------  fc-X ^ +x ----------►

Supplier Lead Time (x day)

Figure 4.3.3 Planned Order Date Identification

Work Order Schedule is the report that represents the quantity of product or semi 
product to be produced instead of buying according to required date offset by 
production lead time.

Material Required Date: day Y

-X า *
น 1

+x ----------►

Production Lead Time (x1 day)

Figure 4.3.3.1 Work Order Date Identification

4.3.4 Material Requirement Planning Process Flow
In order for a MRP system to be effectively operated, the accuracy of inventory 
record must be minimum 95%. The major functions of MRP Process are

1. Responsible for scheduling all items (child parts) below the finished product
2. Recommends the release of work orders, purchase orders and issue 

rescheduling notices as required.

Two key considerations in setting up the MRP are the size of time buckets and the 
planning horizons. A time bucket is the unit of time on which the schedule is 
constructed and is typically daily or weekly. The planning horizon is how far to plan 
forward, and is determined by how far ahead demand is known and by the lead times
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through the operation. Before constructing MRP process, there are three major 
assumptions that need to be considered. The first, and perhaps the most considerable, 
is that there is adequate capacity available, infinite capacity scheduling. The second is 
that the lead times are predictable, or can be estimated. The third is that the date the 
order is required can be used as the starting date from which to develop the schedule.

4.3.5 Bill of Capacity
Bill of Capacity: A listing of required capacity and key resources needed to 
manufacture one unit of the selected items of family. Rough cut capacity planning 
uses these bills to calculate the approximate capacity requirements of the master 
production schedule. Resource planning may used a form of this bill. (APICS 
Dictionary, 10th ed., 2002)

Capacity: The capability of a worker, machine, work center, plant, or organization to 
produce output per period. Capacity required represents the system capability needed 
to make a given product mix. As a planning function, both capacity available and 
capacity required can be measured in the short term (capacity requirement plan), 
intermediate term (rough-cut capacity plan), and long term (resource requirement 
plan). (APICS Dictionary, 9th ed., 1998)

Load: The amount of planned work scheduled for and actual work released to a 
facility, work center, or operation for a specific span of time. Usually expressed in 
terms of standard hours of work or, when items consume similar resources at the same 
rate, units of production. (APICS Dictionary, 9th ed., 1998)

From the element checklist and cause and effect diagram, case studied company does 
not have the system to build and buy decision. To initiate the system for building and 
buying, it requires capacity information of particular process. For case studied 
company, only the HGA process requires the capacity in order to create build and buy 
system. In order to create Bill of capacity for HGA process, the information of work 
center, standard time of each work center and finally mapping out with BOM.
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After complete construct Bill of Capacity, we can now calculate Day Going Rate 
(DGR) for each workstation. Finally, select the gating capacity, the work center that 
have the lowest capacity, in order to create the constraint capacity through out the 
planning horizon of MPS.

Figure 4.3.5 HSA Bill of Capacity

Work Center 1 : WC1 : HGA Assembly Line 
Work Center 2: WC2: ABS 
Work Center 3: WC3: Final Inspection 
Work Center 4: WC4: Quasi Test
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4.3.6 Material Management Process Flow

Figure 4.3.6 Material Management Process Flow
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From figure 4.3.6, it shown material management process flow, they are four 
departments in the chain which are Warehouse, QC, Production, and Part Planning. 
The rough steps are as follow:

1. Starting from Warehouse operator receive a material and stock it in warehouse. 
After that once the material is required by QC or Production, warehouse 
reimburse the material to required department.

2. Once the material is required by production, sampling test is required for 
quality control process. Therefore, before Warehouse reimburses the material 
to production QC department, Warehouse is required to reimburse some part 
to QC department for quality checking prior to Production department. After 
the sampling of material pass the criteria of quality control, then Warehouse 
can be transferred the material to Production.

3. After Production receives required material from Warehouse, Production starts 
the production process according to production plan that they have received 
from Production Planner. Along the production process, there are many data 
that need to be collected for instance part consumption, scrap quantity, rework 
quantity, etc.

4. Finally, MRP controller utilizes the data from all departments to generate 
MRP.



72

4.4 Development of Lot Sizing Policy and Scrap Allowances
4.4.1 Lot Sizing Technique

Quantity decisions-sum m ary

M e th o d D e m a n d S o lu t io n O b je c t iv e Q u a n t ity A p p l ic a t io n R e m a r k s

Economic
Order
Quantity

Uniform Optimal Min total cost 72AD
h

Raw material, 
Finished 
goods, retail

F irst inventory 
model

Economic
Production
Quantity

Uniform Optima! Min total cost 72AD

« 1 - 0
น'

Production Finite
production
rate

Quantity
Discounts

Uniform Optima Min total cost 72AD 
h

Raw material, 
Finished 
goods, reta i

Price
discounts

Resource
Constrained

Uniform Optima Min total cost 72AP 
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Figure 4.4.1 Quantity Decisions Summary for Lot Sizing
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4.4.2 Formulation of Lot Sizing Technique for HSA product
From table 4.4.2, there are four parts which have significantly high unit cost. For 
HGA up and down, there are suspension and slider which are the child part. Since 
these parts are consider as a high value part, Lot for Lot techniques is the most 
suitable technique for planning and managing the part planning and controlling 
process. For other parts, they positively required the most appropriate lot sizing 
techniques for part planning and controlling process.

p.ut No. Desuipfioii Unit CsT
0A25078 HEAD ASM อ MPC HGA DM 100GB 11.59
0A25077 HEAD ASM บ MPC HGA UP 100GB 11.59
0A25071 CABLE MPC FLEX ASM 2 D 5.98
0A25053 CARRIAGE A MPC CARRIAGE ASM 4.72
13G1G19 BEAM LOAD BEAM 0.01
13G1412 MOUMTPLATE MPA MOUNT PLAT 0.01
13G1618 BEAM HINGE DN 0.01
13G1616 FLEXURE FLEXURE DN 0.01
13G1617 BEAM HINGE UP 0.01
13G1615 FLEXURE FLEXURE UP 001
Ü8K1897 SCREW SCREW COMB FLE 0.02
0A25055 COIL MPC COIL 2D 0.01
0A25054 COMB ASM MPC COMB 2D 0.01

Table 4.4.2 Unit cost for FISA Part

From the table 4.4.2, the selection process can be initiated.
1. According to the study and historical data, demand of case studied company is 

considerably Lumpy, therefore the method that are using with the uniform 
demand will be definitely not applicable. Economic order quantity, Economic 
production quantity, Quantity discounts, and Resource Constrained are the 
method for uniform demand.

2. Since the unit cost of the remaining part supply is significantly low, the 
objective of the solution doesn’t have to be lowest holding cost or lowest unit 
cost. The objective of the lot sizing technique for the remaining part supply 
should be convenience ordering.

3. After sourcing out some of the methods, there are two types of lot sizing 
technique available which are Fixed period demand and Period order quantity. 
The different between these two techniques is the calculation method. Fixed 
period demand is using arbitrary period demand while Period order quantity is
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using calculated period demand. The decision for the case studied company is 
to select Period order quantity since it used the period demand to calculate the 
lot sizing. The period demand is

POO = p = PxEOQ 
A/EOQ A

POO = P X  V2AS/Ci 
A

p = Planning Period
A = Annual Usage; generally determined as twelve times monthly usage 
ร = Cost per Order; consists of ordering cost and setup cost 
c  = Cost of Item; typically the standard cost 
I -  Annual Cost to Carry

Part Name Level Lot Sizing Technique
H G A U p 1 Lot for Lot

HGA Down 1 Lot for Lot

Suspension Up 2 Lot for Lot

Suspension Down 2 Lot for Lot

Slider Up 2 Lot for Lot

Slider Down 2 Lot for Lot

Damper 2 Lot for Lot

W asher 1 Period Order Quantity

Spacer 1 Period O rder Quantity

HSA Screw 1 Period O rder Quantity

Cable 1 Lot for Lot

Carriage 1 Lot for Lot

Screw M1 1 Period Order Quantity

Table 4.4.2.1 Lot sizing Technique for HSA Part
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4.4.3 Formulation of Scrap Allowances
There are several parameters that effect on the result of material requirement planning. 
Once any parameter is deviated from plan, the result of MRP is definitely deviated 
from original plan and conclusively it creates part supply availability problem. One of 
the parameter that frequently deviates from forecast is scrap ratio. To formulate scrap 
allowance, scrap ratio will be used for standard deviation creation. The data of actual 
scrap ratio was collected for twelve month from June 2004 until May 2005. Since part 
supply shortage is an unacceptable situation, then service levels will be set as 99%.

June

July

A ugust

S ep tem ber

O ctober

N ovem ber

D ecem ber

January

February

March

April

May

Tota l

A ctua l Forecast Deviation

A  B (A -B )=  c

T ota l 12 m onths

D evia tion Square 

C2

s ta n da rd  Deviation Gd v(sum  o f C2)/ (tota l m onth  -1

z fo r 99 % serv ice  levels z 2.33

Safe ty stock ss = Z  X ad

S crap  ratio  + Safe ty  Factor = Forecast S crap  ratio + ss

S crap A llow ance = B + SS

Figure 4.4.3 Scrap Allowance Formulation
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