CHAPTER 4

METHOD OF INVENTORY CONTROL AND FORECASTING

Data Collection from TOT

Ngamwongwan warehouse isthe main source of data collection of
the inventory under my study, type 5 inventory. Inventory cards, manually
recorded any stock transactions by warehouse staffs, are the primary source
of data collection. Thiscard isrecorded information regarding incoming, out
going date of stock, department who make the requisition, and withdrawal/
deposited quantities.

The data collection process started in January 1997. The latest data
would be available only to December 1996 while the first period would
depend on the firsttime deposited of inventory.

Scope of this study isconcentrated on 20 items, most valuable costs of
type 5. Previously, these 20 itemswere coded under 10 figures. Each set of 10
figures represented one set of stock. However, code under 10 figures isno
longer used due to the implementation of new computerize system, which
required only 8 figures. Transition to new system causes difficulties to trace the
record of items under 10-figure system. Asa result, record keeping of three
items, which are FixSub Equipment (DTMF) with Handbook, Mobile
Telephone Coin Box, and TRP-1.5 GDMA 4 MB isunrecoverable.

From this point, 17 items was collected. To make reliable analysis, at
least 12 months of information isrequired. By this criteria, three of 17 items
failed to meet this time criteria. These three items are 8M Mux Equipment for
NE 5520AA (2Sys/Stj, with four-month data. Base station Multi-Access 8 RFto 16
RF, with three-month data, and 34 MBPS Digital Mux Equipment (Full Sys), with
three-month data.

Fourteen items remaining for analysis are shown as follow:

1. Multi-Access Rural Radio Telephone (Subscriber)
2. First Order Digital Multiplex Equipment with 4W.E&M Sig
3. UHF Digital Radio Telephone Equipment 6Ch. (Sub & EX)



2GHz Digital Microwave Radio Equipment (8 MBPS)

Radio Setand Equipment tor Microwave 13GHz 34MB
Hardware for Maintenance Center

34M Mux Equipment for NE 5530AA (25ys/St)

. Digital speech Interpolation (System Line double) 1Link

. Digital Microwave Capacity 34MB with Multiplex Equipment
10. First Order Mux (N500 Series)

11,2GHz. Digital Microwave Radio Equipment (34 MBPYS)

12,140 MBPS Digital Mux Equipment (Full System)

13. Digital Line Concentrator DCS-20 for 2MBPS PCM Transmission
14, Microwave Minilink Equipment 13GHz 34MB

Data Analysis

Cumulative graph, the convenient and effective tool for inventory
control, isemployed for analyzing fhe collected data. The data required for
the cumulative graph are the incoming-inventory quantities and the
outgoing-inventory quantities. The example of the cumulative graph is shown
in figures 4.1-4.2. The Y-axis isthe quantity and the X-axis shows time starting
from time zero. On the other hand, the graph showing cumulative incoming
inventory starts from the initial stock level.
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FIGURE 4.1 Inventory Time
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From figure 4.1, the various kinds of information are gained. Ifthe
warehouse performsa perfect FIFO (First-In-First-Out system), the incoming
inventory at time ti would be out of the warehouse by the time t3. Since this
warehouse uses FIFO system, the initial stock would be used up some time
after time zero. Atthe time of using up the initial stock, the quantity of the out
going inventory, at point" b”, must equal to the quantity of initial stock, at

point "a". When passing point “b" thatistime n, the incoming inventory
since time zero iswithdrawn from the warehouse.

Quantity Incoming

stock| level Outgomg

in-warehouse S
timing

: Time

FIGURE 4.2 In-warehouse Ti ing and stock Level

On figure 4.2, the length of time from t4to tSisthe in-warehouse timing
of the incoming-inventory at point V.. The stock level at time t€ is simply
known by drawing a line through té parallel with the Y-axis. The distance
between the cumulative incoming inventory and cumulative outgoing
inventory shows the stock level at té.

Moreover, the area between the cumulative-incoming-inventory line
and the cumulative-outgoing-inventory line represents the inventory level.
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general, the interest expense on the inventory cost vary through this inventory
level. The effort mustbe putto keep this inventory level as small as possible.

Foranalyzing the collected data from TOT, the data are made in the
cumulative data and then the cumulative graph of each item isdrawn. From
the graph, many information are gotten. The information are not only known
from fhe graph, butalso interviewing the person incharge to gain more
details about each item,

The following pages are the cumulative graph of amount (quantity X
purchase price) and time of each item of the inventory under my study, and
the information getting from the graph and interviewing person incharge,
presenting item by item. While the tables of data consisting of the incoming-
inventory quantities and the outgoing-inventory quantities are shown in the
appendix.



MULTI-ACCESS RURAL RADIO TELEPHONE (SUBSCRIBER)
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Multi-Access Rural Radio Telephone (Subscriber)
Tiding: September 1994 - June 1996

Incoming Inventory Quantity o
Incoming inventory quantities started up at 419 sets. Additional 3 sets
were replenished inJanuary 1995,

Outgoing Inventory Quantity -

Outgoing inventory quantities started up at zero level and then
increased sharply from zero to 327 sets within four months. During February
1995 and June 1995, the outgoing rate remained in 327 sets without any
movements. Outgolng quantities step‘oed u_‘o to new level which was 347 sets
in August 1995 and remained constantly until May 1996.  June 1996, the
outgoing quantity increased to 422 sets.

Stock Level . .
No stock availahle since June 1996.

Anticipation o

From conducting interviews with responsible people, itisfound that the
Multi-Access Rural Radio Telephone (Subscriber) no fongerbe needed. This
equipment was installed to use with analo% system . Currently the system has
been converted to digital, this equipment becomes obsolete and will not be
ordered inthe future. Therefore, itisnot neccessary to forecastitsdemand.



FIRST ORDER DIGITAL MULTIPLEX EQUIPMENT WITH 4W.E&M SIG
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First Order Digital Multiplex Equipment with 4W. E&M Sig
ming: December 1994- December[996

Incoming inventory quantity _
~Incoming inventory quantity started up at 566 sets. There was an
additional replenishmentto 593.5 sets in June 1996.

Outgoing inventory quantity

Outgoing inventory quantity stayed at zero between December 1994
to May 1995. Qutgoing rate increased slightly to 20 sets in January 1996.
There has been a steady rise until the outgoing quantity reached 150.5 sets in
December 1996. At thistime, itcan be seen that holding stock of the First
Order DI?I’[a| Multiplex Equipment with 4W. E&M Sig was high (443 sets), can
also see from the gap between the incoming quantity line and the outgoing
quantity line in figure 4.4,

Anticipation

From conducting interviews with persons in charge, itisfound that all
of the incoming items of the First Order Digital Multiplex Equipment with 4W.
E&M Sig have already been Fossessed by the department responsible for the
installation work. Withdrawal rate was low due to the limited number of
installation operators. ] ; o

Out%omgr quantities for this item did not reflect the real quantities in
some months. Toinvestigate this outgoing quantity, the department that
withdraw these items from warehouse have been asked. The following are
the explanation from these departments.

February 1996: outgoing quantities = 24 sets _ .
The Special Service department withdrew 15 sets holding for projected
installation usage. Therefore, actual outgoing quantities equal to 9 sets.

April 1996, outgoing quantities = 16.5 sets . _
The Special Service department withdrew 10 sets holding for projected
installation usage. Therefore, actual outgoing quantities equal to 6.5 sets.

June 1996: outgoing quantities = 17 sets _
Khon Khen Exchange (one of the main exchange in north eastern part of
Thailand) withdrew 11 sets for holding. Therefore, actual outgoing quantities
equal to 6 sets.

August 1996: ou_tgoing quantities 44 sets _ _
Chlean ai Exchange, main exchange in northern Thailand, withdrew
30 sets for holding. Therefore, actual outgoing quantities equal to 14 sets.

~ Table of actual outgloi.ng quantities of First Order Digital Multiplex
Equipment with 4W. E&M Sig is in the following section.



UHF DIGITAL RADIO TELEPHONE EQUIPMENT 6 CH. (SUB&EX.)
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FIGURE 4.5 CUMULATIVE GRAPH OF INCOMING-INVENTORY QUANTITY AND OUTGOING-INVENTORY QUANTITY FOR
UHF DIGITAL RADIO TELEPHONE EQUIPMENT 6CH (SUB & EX)



UHF Digital Radio Telephone Equipment 6Ch (Sub & EX)

ming June 1993 -December 1996

Incoming inventory quantity

The starting level of incoming inventory was at 13 sets. There was a
sharp rise to 57 sets in March 1994 then remained at that level.  May 1995,
incoming quantity went up sharply again to 105 sets.

Outgoing inventory quantity o
Between June 1993 and March 1994, outgoing inventory level stayed
at zero and then rose gradually to 88 setsin December 1996.

Stock level

The holding stock of UHF Digital Radio Telephone Equipment 6Ch (Sub
& Ex)was approximately high which can he seen from the area between
incoming quantity line and outgoing quantity line in figure 4.5.

Anticipation
From conducting interviews with persons in charge, itisfound that
demand of UHF Digital Radio Telephone Equipment 6Ch (Sub & Ex) is high.
Thisequipmentisused to link the communication system between users’
homes and exchange. Accordinlgly, the demand depends directly on the
number of users and the needs of communication facilities. o
The outgoing quantities for this item did not reflect the real quantities in
some months. Toinvestigate this outgoing quantity, the departments that
withdraw these items from warehouse have been asked. The following are
the explanation from these departments.
June 1995 outgoing quantities = 20 sets .
“Region one Exchange withdrew 15sets for holding. Therefore, actual
out omi; quantities equal to 5 sets.
ay 1996 ou_tgom% quantities = 5 sets , _
~Suratthani Exchange, the main exchange in southern Thailand,
W|tthdrew 3 units for holding. Therefore, actual outgoing quantities equal 2
sets.

~ Table of actual outgoing quantities of UHF Digital Radio Telephone
Equipment 6Ch (Sub & Ex)isinthe following section.



2GHZ DIGITAL MICROWAVE RADIO EQUIPMENT (8MBPS)
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FIGURE 4.6 CUMULATIVE GRAPH OF INCOMING-INVENTORY QUANTITY AND OUTGOING-INVENTORY QUANTITY FOR
2GHZ DIGITAL MICROWAVE RADIO EQUIPMENT (8MBPS)



2 GHz Digital Microwave Radio Equipment (8 MBPS)
ming : April 1995 - December 1996

incoming inventory quantity

Inventory card shows that 16 sets of 2 GHz Digital M icrowave Radio
Equipment (8 MBPS) has been inthiswarehouse since April 1995 and
remained at that level until December 1996.

Outgoing inventory quantity _ .

Outgoing inventory quantity has stayed at zero until January 1996.
One setwas withdrawn in February 1996, April 1996, May 1996, an
September 1996.

Stock level

Stock ishigh because 16sets deposited inthe warehouse had been
stored fora long time before the firstwithdrawal process was made in
February 1996 and the outgoing rate was quite low.

Anticipation

From conducting interviews with persons in charge, itisfound that
2 GHz Digital Microwave Radio Ec%mpment (8 MBPS) isinstalled between
exchange and subscribers, users, fortelecommunication purposes. Before
installing, the frequency used incommunication area has to be checked. For
example, ifthe 2 GHz frequency has already been used, thisequipment is not
capable to install inthat area. This frequency limitation causes low rate of

outgoin? quantity. Anotherreason for slow moving rate isthe limited number
of installation operators.



RADIO SET AND EQUIPMENT FOR MICROWAVE 13GHI 34MB

15
14
13
12
=
B 11 o 8 L L i L L L " i ety L
m L] L Ll L) L L] L) L} AJ D | A 4 > o =2 g S 1]
o 10 ;
S v f
oo
o 8 | + IN
3 |
& 7 ?
§ i - OouT
~ 4 i
t !
2 5 i
° H
E 4 i
< 4
3
2
1 /
0 + e +—— —t —+ + —+ + {
2 o 0 o : 2 2 : 2 = 2 2 2 : 2 2
Q - > 0 c o) = - > c = o) - > 0
[ Q (¢} @ o} o 0 ) Q
> o) - a = £ s < s - o= 2 g 0] 4('7_) 8

Time

FIGURE 4.7 CUMULATIVE GRAPH OF INCOMING-INVENTORY QUANTITY AND OUTGOING-INVENTORY QUANTITY FOR
RADIO SET AND EQUIPMENT FOR MICROWAVE 13GHZ 34MB



Radio Set and Equipmentfor Microwave 13 GHz 34MB
ming :September 1995 -December 1996

Incoming inventory quantity _
~ September 199511 sets were deposited and no more
replenishment,

Outgoing inventory quantity

There was a slightincrease to 4 sets in April 1996 after no movement
from September 1995 to November 1995, Outgoing quantity then rose to 7
setsin September 1996.

Stock Level

Stock level of Radio Setand Equiﬁment for Microwave 13 GHz 34MB
has been decreased due to no replenishment of incoming inventory and a
rise of outgoing inventory.

Anticipation

From conductinP interviews with persons in charge, itis found that this
equipment isinstalled fortelecommunication purpose inrural area. The
demand of thisequipment depends on users’needs and work expansion.

28



HARDWARE FOR MAINTENANCE CENTER
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Hardware for Maintenance Center
Tim g May 1995 - September 1996

Incoming Inventory Quantity . _
. Eight sets of Hardware for Maintenance Center have been deposited
into the warehouse since May 1995,

Outgoing Inventory Quantity _ .
Outgoing In\_/entorg Quantity was zero until September 1996 when
there was a sharp rise to 8 sets.

Stock Level . _
No stock available since September 1996.

Anticipation

~ From conductin(}; interviews with persons in charge, itis found that this
quipmentishardware forthe computerize-maintenance center in 8 main
exchanges all over Thailand. There will be no further order of the Hardware
for Maintenance Centerinthe future. Accordingly, itisnot neccessary to
forecastitsdemand.



Amount (x414,828 Bht)

FIGURE 4.9

34 M MUX EQUIPMENT FOR NE5530AA (2SYS/ST)
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34M Mux Equipment for NE 5530AA (2 Sys/ St)
ming September 1995 - December 1996

Incoming Inventory Quantity _ N
Incoming inventory %uantlty started at 50 sets. Additional 56 sets were
replenished in November 1996.

Outgoing Inventory Quantity

There was no movement ot outgoing quantity until June 1996 when 2
setswere withdrawn. The outgoing level remained at 2 sets until a sharp
increase to 63 setsin December 1996.

Stock Level

Holding stock of 34M Mux Equipment for NE 5530AA (2 Sys / St) is high,
approximately 50 sets.

Anticipation

From conducting interviews with persons incharge, itisfound that 34M
Mux Equipment for NE 9530AA (2 Sys [ St) is the specific equipment for the NEC
system. Itwas ordered for use in project setting in a s]pecnflclélme. There will
not be any orderinthe future after stock isused up. Thus,it not neccessary
to forecastits demand.



DIGITAL SPEECH INTERPOLATION (SYSTEM LINE DOUBLE) 1LINK
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34

Digital Speech Interpolation (System Line Double) Link
ming :September 1992 - December 1996

Incoming Inventory Quantity

Incoming quantity started up at 60 setsand remained at that level to
November 1993, Afterthat, there was a dramatically increase to 624 sets in
March 1994. Additional 6 sets were replenished in September 1994 making
Incoming quantity step to 630 sets.

Outgoing Inventory Quantity

Outgoing quantity has been zero until July 1993 when there was a
steady rise to 67 sets in May 1994, Dramatically increase occured to meet 629
sets level in November 1996.

Stock Level _ _
There was 1set available in stock.

Anticipation

~From conducting interviews with persons in charge, itisfound that
Digital Speech Interpolation (System Line Double) 1 Linkisthe equipment for
changing voice signal, analog data, to dl%l_ta| data before connecting to the
multiplex equipment. Unlike voice signal, this equipment isnot capable for
converting other signals to digital data. Due to low capability, TOT will not
consider to order thisequipment anymore. Thisequipmentisno need for
forcasting process as there will be no future demand.
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Amount (x2,061,150 Bht)

DIGITAL MICROWAVE CAPACITY 34MB WITH MULTIPLEX EQUIPMENT
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DIGITAL MICROWAVE CAPACITY 34MB WITH MULTIPLEX EQUIPMENT



Digital Microwave Capacity 34MB with Multiplex Equipment
ming December 1993- December 1996

Incoming Inventory Quantity

Eight sets of Digital Microwave Capacity 34MB with Multiglex

equipmentwere deposited inthe warehouse in December 1993 and there

has been no replenishment eversince.

Outgoing Inventory Quantity . _
Outgomg quantity started at zero and remained at that level until

December 1996 when 2 setswere withdrawn.

Stock Level
The holding stock is high due to 8 sets deposited have been stored in
the warehouse fora long time.

Anticipation

~ From conducting interviews with |t)/lerspns incharge, itisfound that
Digital Microwave Capacity 34MB with Multiplex Equipment was stored to be
spare parts for “ Digital Transmission System Project *, master plan. This
projectwas planned forthe main telecommunication system in Thailand. Itis
a long-term project and all equipment (including spare parts) was bought at
the same time due to budgettln?_'process._ There will not be any further rder
for fhis equipment in the future. Hence, Digital Microwave Capacity 34MB
with Multiplex Equipment needs no forecasting.



FIRST ORDER MUX (N500 SERIES)
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First Order Mux (N500 Series)
riming February 1995to December 1996

Incoming Inventory Quantity .
Twenty sets of First Order Mux (N500 Senes) were deposited to the
warehouse and there has been no replenishment.

Outgoing Inventory Quantity _ _ _
~Therewas no movement of outgoing quantity until June 1996 when a
slight increase occured to 6 sets level in O ctober 1996.

Stock Level

The holding stock is high.

Anticipation

From conducting interviews with persons in charge, itisfound that First
Order Mux (N500 Seriesg is multiplex equipment used for cost effective
transmission. The demand of thisequipment depends on users’needs which
are high inthe current communication situation. o

The outgoing quantity was shown the slow-moving situation because
of the limitation of installation operators.



2GHZ.DIGITAL MICROWAVE RADIO EQUIPMENT (34 MBPS)
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2 GHZ Digital Microwave Radio Equipment (34 MBPS)
ming December 1994 -December 1996

Incoming Inventory Quantity

Four sets of 2 GHZ Digital Microwave Radio Equipment (34 MBPS) were
deposited to warehouse in December 1994 and 3 setswere replenished in
November 1995,

Outgoing Inventory Quantity _
The outgoing quantity started at zero and stayed that way until August
1995, Afterthat,there was a slight increase to 4 setsin October 1996.

Stock Level .
Approximately 4 sets have been stored inthe warehouse.

Anticipation o _ _ . o .

~ From conducting interviews with gerso_ns incharge, itisfound that this
equipment functioned as same as 2 GHZ Digital Microwave Radio Equipment
(8 MBPS) but has better capacity of transmitting data. Itsusage isto install
between userand exchange for telecommunication purposes. Therefore, its
demands depend on users’ needs.



140 MBPS DIGITAL MUX EQUIPMENT (FULL SYSTEM)
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40 MBPS Digital Mux Equipment (Full System)
ming February 1995- December 996

Incoming Inventory Quantity

~Incoming quantity started up at 2 sets. Another setwas replenished in
April 1996.

Outgoing Inventory Quantity

There was no movement of outgoing quantity until January 1996 when
a steady increase made the level step up to 2 sets in April 1996.

Stock Level _ .
One setwas available inthe warehouse.

Anticipation

From conducting interviews with persons in char?e, itis found that 140
MBPS Digital Mux Equipment (Full Systemg was ordered foruse in special
project-Royal duty work, forinstance. Accordingly, the demand of this
equipment depends on the number of special projects in the future.



DIGITAL LINE CONCENTRATOR DCS-20 FOR 2MBPS PCM TRANSMISSION
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Digital Une Concentrator DCS-20 for 2 MBPS PCM Transmission
Timing February 1996- December 1996

Incoming Inventory Quantity

Ten sets of Digital Line Concentrator DCS-20 for 2 MBPS PCM
Transmission were deposited to the warehouse in February 1996. An
additional Lsetwas replenished in October 1995.

Outgoing Inventory Quantity . _ _
There was no movement of outgoing quantity except in July 1995
when 2 sets were withdrawn.

Stock Level
The holding stock is high which can be seen from the area difference
Eeltg)ween the incoming quantity line and the outgoing quantity line in figure

Anticipation

~ From conducting interviews with persons in charge, itis found that
Digital Line Concentrator DCS-20 for 2 MBPS PCM Transmission is the
equipment used inspecial projects and expansion work in rural area.
fThterefore, itsdemand depends on number of projects scheduled inthe
uture.



MICROWAVE MINILINK EQUIPMENT 3GHZ 34MB
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Microwave Minilink Equipment 13GHZ 34MB
ming March 1994 - December 1996

Incoming Inventory Quantity . o .
Inventory card indicates that 8 sets of Microwave Minilink Equipment

13GHZ 34MB had been inthe warehouse since March 1994 and remained at
that level until December 1996.

Outgoing Inventory Quantity

_ The outgoing quantity started at zero and gradually increased to 6 sets
in May 1995 and there was no movement of the outgoing rate eversince.

Stock Level

Two sets of Microwave Minilink Equipment 13GHZ 34MB have been
stored inthe warehouse.

Anticipation . _ _ _ o

~ From conducting interviews W|thfersqns incharge, itisfound that
Microwave Minilink Equipment 13GHZ 34MB isto be installed in the area
where there isno telephone line for telecommunication; forexample,
prokects inthe remote area where infrastructure is not¥et.readllly available 0
such as an airport, an industrial estate. The demand of this equipment
depends on users needs which will be high in the future.

Figure 3.14.1 showed no movement of the outgoing quantity during,

June 1995to December 1996. Thiswas caused by the tardiness in processing
document of the responsible department.
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Demand Forecasting

Analyzing indicates that some of the equipment stays in the
warehouse fora period of time and once ithas been all withdrawn, there will
be no further orders due to the following reasons
« Theequipment used inthe system isobsolete

- Multi Access Rural Radio Telephone (Subscriber)

« Theequipmentisa one time order

-Hardware for Maintenance Center
« There isa substitute with better capability

- Digital Speech Interpolation (system line double) 1 link
« Theequipmentisordered to use only incertain project, itwill not be

applied to other projects

- Digital Microwave Capacity 34 MB with Multiplex Equipment

- 34 M Mux Equipment for NE 5539 AA (2 Sys/st)

Since there will be no more order forsuch equipment, forecasting for
the demand isnot required.

The other nine sets of equipment to forecastdemand are classified
into one of these two cases.
L. Theequipmentwhich demand depending on users’needs
2. The equipment which demand depending on specific needs.

The equipmentwhich demand depending on user’sneeds consist of
- First Order Digital Multiplex Equipment 4W. E&M Sig

- UHF Digital Radio Telephone Equipment 6Ch (Sub&Ex)

- 2GHZ Digital Microwave Radio Equipment (8 MBPS)

- Radio Setand Equipment for Microwave 13GHZ 34MB

- 2GHZ Digital Microwave Radio Equipment (34 MBPS)

-Microwave Minilink Equipment 13GHZ 34MB.

According to the previous section on data analysis, the outgoing
quantities for firstorder digital multiplex equipment 4 E&M sig and UHF
Digital Radio Telephone Equipment 6 Ch (Sub&Ex) must be actual data for



using in forecasting process. The following tables illustrate the adjusted data

for them.
TABLE 4.1

ADJUSTED OUTGOING-INVENTORY QUANTITY OF
FIRST ORDER DIGITAL MULTIPLEXEQUIPMENT WITH 4W.E&M SIG

Time

Dec-94
Jan-95
Feb-95
Mar-95
Apr-95
May-95
Jun-95
Jul-95
Aug-95
Sep-95
Oct-95
Nov-95
Dec-95
Jan-96
Feb-96
Mar-96
Apr-96
May-96
Jun-96
Jul-96
Aug-96
Sep-96
Oct-96
Nov-96
Dec-96

Outgoing Quantity
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38.5
39.5
45.5
46.5
60.5
66.5
71
82.5
84.5
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TABLE 4.2 ADJUSTED OUTGOING-INVENTORY QUANTITY OF
UHF DIGITAL RADIO TELEPHONE EQUIPMENT 6CH (SUB&EX)

Time Outgoing Quantity
Ju -93 0 0
Jul-93 0 0
Aug-93 0 0
Sep-93 0 0
Oct-93 0 0
Nov-93 0 0
Dec-93 0 0
Jan-94 0 0
Feb-94 0 0
Mar-94 0 0
Apr-94 5 5

May-94 1 6
Jun-94 0 6
Jul-94 2 8

Aug-94 2 10
Sep-94 3 13
Oct-94 1 14
Nov-94 1 15

Dec-94 2 17
Jan-95 3 20
Feb-95 3 23
Mar-95 2 25
Apr-95 2 27

May-95 4 31
Jun-95 5 36
Jul-95 0 36

Aug-95 0 36
Sep-95 1 37
Oct-95 1 38
Nov-95 1 39

Dec-95 0 39
Jan-96 0 39
Feb-96 3 42
Mar-96 2 44
Apr-96 8 52

May-96 2 54
Jun-96 5 59
Jul-96 2 61

Aug-96 1 62
Sep-96 0 62
Oct-96 4 66
Nov-96 2 68

Dec-96 2 70

Using the historical cumulative outgoing quantities of each equipment,
graphs of the outgoing quantity foreach month can be constructed.



FIRST ORDER DIGITAL MULTIPLEX EQUIPMENT WITH 4W.E&M SIG
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UHF DIGITAL RADIO TELEPHONE EQUIPMENT 6 CH. (SUB&EX)
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2GHZ DIGITAL MICROWAVE RADIO EQUIPMENT (8MBPS)
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RADIO SET AND EQUIPMENT FOR MICROWAVE 3GHZ 34MB
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2GHz DIGITAL MICROWAVE RADIO EQUIPMENT (34 MBPS)

2
8 |- y = 0.0036x + 0.1057x - 0.5226

- OUT
Trend line

Quantity

FIGURE 4.21 FUTURE-DEMAND TREND FOR 2GHZ DIGITAL MICROWAVE RADIO EQUIPMENT (34 MBPS)



MICROWAVE MINILINK EQUIPMENT 13GHZ 34MB
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The graph predicts the trend of the future demand. The demand growth
profile fits the polynomial degree 2 equation, y=ax2+bx+c. The value ofa, |
and ¢ can be obtained as shown in figures 4.17-4.22,

The equipment which demand depending on specific needs consists of
3items. Their forecasting methods were conducted through interviewing
persons in charge.

- First Order Mux (N500 series). The average demand is 1set per month
for eithera spare part or expansion work.

- 140 MBPS Digital Mux Equipment full system). The demand depend on
ad hoc projects. Average from annual schedule, sixsets of this equipment are
needed peryear (0.5set per month).

- Digital Line Concentrator DCS-20 for 2 MBPS PCM Transmission . The
demand depend on expansion work inrural area ina few years. Ten sets of
this equipment are required each year(0.83 set/month)

Source:

Forecasting Process
case of the equipment which demand depending on users' needs,
the procedures are as follow.

From the equation derived from the graph, substitute a period for Xin the
equation to calculate y, the projected value of cumulative demand. Projected
values of demand in 1997 are done in the study. Period Lrepresents the first
month of the data inthe inventory cards. Period 2 represents the second
month and so on.

Calculation Example
Equation for firstorder Digital Multiplex Equipment with 4 E8cM sig is Y=0.1621X
- 0.6435X + 0.6309

The first month of collected data was December 1994, so Xfor this month
is 1. Projected demand have been calculated since January 1997 and this
valued iscalculated by cumulative demand of January 1997 subtracts with
cumulative demand of December 1996. Hence, cumulative demand of
December 1996 Xfor this month is 25, and cumulative dem and of January 1997,
Xfor this month is 26, are required.

Substitute Xin the equation



Cumulative demand of Dec 96 = 0.1621 (25)2- 0.6435(25) +0.06309 = 85.86 sets.
Cumulative demand of Jan 97 = 0.1621 (26)2- 0.6435(26) +0.06309 = 93.48 sets.

Therefore, demand inJan 97 = 93.48 - 85.86 = 7.62 sets. Tocalculate for
monthly projected demands of the equipmentwhich demand depending on
users’needs can be done inthe same manner. The values of them are
illustrated in Table 4.3-4.8.
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TABLE4.3  PROJECTED DEMAND OF 2GHZ DIGITAL MICROWAVE RADIO EQUIPMENT (8MBPS)

Time CumulattveDemand (Ef Demand (B

Dec-96 581
Jan-97 6.36 0.55
Feb-97 6.94 0.58
Mar-97 7.54 0.60
Apr-97 8.16 0.62
May-97 881 0.65
Jun-97 9.48 0.67
Jul-97 10.18 0.70
Aug-97 10.89 0.72
Sep-97 11.64 0.74
Oct-97 12.40 0.77
Nov-97 13.20 0.79
Dec-97 14.01 0.82
Annual demand = 8.20

Remark (B = Estimated Value

TABLE4 .4 PROJECTED DEMAND OF RADIO SETAND EQUIPMENT FOR MICROWAVE 13GHZ 34MB

Time CumulativeDemand (f Demand (B

Dec-96 7.66
Jan-97 8.33 0.67
Feb 97 9.02 0.69
Mar-97 9.72 0.70
Apr-97 10.44 0.72
May-97 11.17 0.73
Jun-97 11.92 0.75
Jul-97 12.68 0.76
Aug-97 13.46 0.78
Sep-97 14.26 0.80
Oct-97 15.07 0.81
Nov-97 15.90 0.83
Dec-97 16.74 0.84
Annual demand = 9.08

Remark (B = Estimated Value



TABLE45  PROJECTED DEMAND OF 2GHZ DIGITAL MICROWAVE RADIO EQUIPMENT (8MBPS)

Time CumulativeDemand ( Demand (B
Dec-96 581
Jan-97 6.36 0.55
Feb-97 6.94 0.58
Mar-97 7.54 0.60
Apr-97 8.16 0.62
May-97 8.81 0.65
Jun-97 9.48 0.67
Jul-97 10.18 0.70
Aug-97 10.89 0.72
Sep-97 11.64 0.74
Oct-97 12.40 0.77
Nov-97 13.20 0.79
Dec-97 14.01 0.82
Annualdemand = 8.20

Remark : (E) = Estimated Value

TABLE 4.4 PROJECTED DEMAND OF RADIO SET AND EQUIPMENT FOR MICROWAVE 13GHZ34M8

me CumulativeDemand (Ef Demand (B
Dec-96 7.66
Jan-97 8.33 0.67
Feb-97 9.02 0.69
Mar-97 9.72 0.70
Apr-97 10.44 0.72
May-97 11.17 0.73
Jur>-97 11.92 0.75
Jul-97 12.68 0.76
Aug-97 13.46 0.78
Sep-97 14.26 0.80
Oct-97 15.07 081
Nov-97 15.90 0.83
Dec-97 16.74 0.84
Annual demand = 9.08

Remark () = Estimated Value



1aste 47 PROJECTED DEMAND OF MICROWAVE MINILINK EQUIPMENT 13GHZ 34MB

Time CumulativeDemand (E)] Demand (B
Dec-96 6.08
Jan-97 6.80 0.72
Feb-97 7.56 0.76
Mar-97 8.35 0.79
Apr-97 9.18 0.83
May-97 10.04 0.87
Jurt-97 10.94 0.90
Jui-97 11.88 0.94
Aug-97 12.86 0.97
Sep-97 13.87 101
Oct-97 14.92 1.05
Nov-97 16.00 1.08
Dec-97 ol 112
Annual demand = 11.04

Remark (E) = Estimated Value

TABLE48  PROJECTED DEMAND OF 2GHZ. DIGITAL MICROWAVE RADIO EQUIPMENT (34 MBPS)

Time CumulativeDemand (E)] Demand ()
Dec-96 4.37
Jan-97 4.66 0.29
Feb-97 4.96 0.30
Mar-97 5.26 0.30
Apr-97 5.57 0.31
May-97 5.89 0.32
Jun-97 6.21 0.33
Jul-97 6.55 0.33
Aug-97 6.89 0.34
Sep-97 7.23 0.35
Oct-97 7.59 0.35
Nov-97 7.95 0.36
Dec-97 8.32 0.37
Annual demand = 3.95

Remark (E) = Estimated Value
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case of the equipment which demand depending on specific needs,

the number of projected demand rearranged into the table format as shown in
Table 4.9-4.11

TABLE4.?

FIGURE 4.10

PROJECTED DEMAND OF HRST ORDER MUX (N 500 SERIES)

Time Demand (B
Dec-96
Jan-97 1.00
Feb-97 1.00
Mar-97 1.00
Apr-97 1.00
May-97 1.00
Jun-97 1.00
Jul-97 1.00
Aug-97 1.00
Sep-97 1.00
Oct-97 1.00
Nov-97 1.00
Dec-97 1.00

Annual demand =

Remark

PROJECTED DEMAND OF 140 MBPS DIGITAL MUX EQUIPMENT (FULL SYSTEM)

(B) = Estimated Value

Time Demand (B
Dec-96
Jan-97 0.50
Feb-97 0.50
Mar-97 0.50
Apr-97 0.50
May-97 0.50
Jun-97 0.50
Jul-97 0.50
Aug-97 0.50
Sep-97 0.50
Oct-97 0.50
Nov-97 0.50
Dec-97 0.50

Annual demand =

Remark

(E) = Estimated value
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TABLE4A11  PROJECTED DEMAND OF DIGITAL LINE CONCENTRATOR DCS-20 FOR 2MBPS PCM TRANSMISSION

Time Demand (B
Dec-96
Jan-97 0.83
Feb-97 0.83
Mar-97 0.83
Apr-97 0.83
May-97 0.83
Jun-97 0.83
Jul-97 0.83
Aug-97 0.83
Sep-97 0.83
Oct-97 0.83
Nov-97 0.83
Dec-97 0.83
Annualdemand = 10.00

Remark (E) = Estimated Value

Define the optimum stock level

order to define the optimum stock level, the current status of the TOT
order process should be known before discussing the recommended order
process and order quantity.

Current status of the TOT order process

Each responsible department estimates the demand of the equipment in
advance so asto submita recommended budget of the following fiscal year.
Once the budget has been approved, the purchasing inquiry document will be
passed on to the Purchasing department. Purchasing Order will then be
executed. The lead time for ordering isapproximately 3 months.

Ordermust be placed inaccordance with the budget recommended
which can be made only once a year. Thiscauses enormous quantity of the
equipment holding inthe warehouse.

The cost of holding inventory in thiswarehouse can be estimated from
the following items.

- Costs of storage space are approximately 1.5% of the inventory value.
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- Fixed overhead costs of the warehouse are about 1% of the inventory

value.

- Costs of insurance are about 2.2% of the inventory value.
- Interest on capital invested ininventory isabout 9% of the inventory

value.

Therefore, the holding costs of the inventory are approximately 3.7% of

the inventory value.

To perform the effective-order process, the costs increase with the

number of orders placed, ordering costs, should also be clarified. Follow the
TOT order process, the ordering costs are the costs that occurred ineach step

below.

-Preparation of the purchase requisition by the responsible

department, this step requires 8 man hours.

-Sending the purchase requisition to the Purchasing department, this

step requires 0.5 man hour.

-Putting on a notice forsuppliers tendering, this step requires 3 man

hours.

-Comparing the price and the specifications of goods which are

submitted by the suppliers, this step requires 20 man hours.

-Preparation of the purchase order, this step requires Iman hour.
-Sending the purchase order to suppliers, this step requires 0.5 man

hour.
-Receiving the goods and Inspection, this step requires 9 man hours.

-Putting the received goods away, this step requires 4 man hours.

The total man hours required forthe ordering process are

(8+0.5+3+20+1+0.5+9+4) = 46 man hours.

(office

The average salary forthe operators is 10,000 baht.

There are 20 working days inone month and 7working hoursinone day
hour of TOT is8a.m. to 16p.m., Lhour for lunch time).

Costs per hourare about 10,000/(20 X7) = 71.43 haht

Costs of the operators working in this process = 71.43 Xa6 = 3,285.78 haht



Costs of document in this process are about 800 baht.

Other costs are about 500 baht.

Order costs = 3,285.78 + 800 + 500 = 4585.78 baht.

Therefore, the ordering costs are about 4,600 baht perone order placed.

Practically, lead time can be positive and demand can be fluctuated.
Safety stocks, to protect against the positive lead time and excessive shortages,
must be stored inthe warehouse justin case.

Safety stocks of each item can be calculated from the product of a
decision variable which can be selected to achieve desired results in term of
frequency of stockouts and standard deviation of demand during lead time,
expressed mathematically as.

Safety stocks = Kad

where K= Safety factor
« = Standard deviation of demand during lead time (3 months)

. [T

n{n-1)

ifthe calculated (s the standard deviation per , isthe number of
months which are shown in the Data Analysis section,



First Order Digital Multiplex Equipment 4W.E&M Sig

X XA2
1 0 0.00
2 0 0.00
3 0 0.00
4 0 0.00
5 0 0.00
6 1 1.00
7 6 36.00
8 0 0.00
9 0 0.00
10 4 16.00
il 6 36.00
12 1 1.00
13 0 0.00
14 2 4.00
15 9 81.00
16 3 9.00
17 6.5 42.25
18 1 1.00
19 6 36.00
20 1 1.00
21 14 196.00
22 6 36.00
23 45 20.25
24 115 132.25
25 2 4.00
Total 84.5 652.75
i _[25(652,75)-(845)2 _
"‘\/ F \/ 25(24) = 341
y3 . 3,91Vs 135

fil.=
\



UHF Digital Radio Telephone Equipment 6Ch (Sub&EX)
m X XA2
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2GHz Digital Microwave Radio Equipment {8 MBPYS)

m X XA?
1 0 0
2 0 0
3 0 0
4 0 0
) 0 0
6 0 0
I 0 0
8 0 0
9 0 0
10 0 0
11 1
12 0 0
13 1 1
14 % 1
15 0 0
16 0 0
17 0 0
18 1 1
19 0 0
20 0 0
21 0 0
Total 4 4
A -(Zw 21442 40
-y Re-T) V43 '
A L: alj _ 0402V3 0L

yfc = v2i

= 183
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Radio Set and Equipment for Microwave 13GHz 34MB

m X XA2

1 il 0

2 0 0

3 0 0

4 1 1

5 0 0

6 0 0

7 1 1

8 2 4

9 0 0

10 0 0

11 0 0

12 0 0

13 3 9

14 0 0

15 0 0

16 0 0

Total 7 15

a= -G»2 (

H
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or-\3 0.89V3
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First Order Mux [N 500series)

m X

1 0

2 0

3 0

4 0

) 0

6 0

I 0

8 0

9 0

10 0

1 0

12 0

13 0

14 0

15 0

16 0

17 0

18 3

19 0

20 0

21 3

22 0

23 0

Total 6

o \/ rin-\)

a5 0.86V3
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—
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2GHz Digital Microwave Radio Equipment (34 MBPS)

m X XA2
1 0 0
2 0 0
3 0 0
4 0 0
) 0 0
6 0 0
7 0 0
8 0 0
9 0 0
10 1 1
il 0 0
12 0 0
13 0 0
14 1 1
15 0 0
16 1 1
17 0 0
18 0 0
19 0 0
20 0 0
21 0 0
22 0 0
23 1 1
24 0 0
25 0 0

Total 4 4

_ 25(4)-(4)2 _
TV a V 23(24) 0.7

Crs 037V3

= 0.13



140 MBPS Digital Mux Equipment (Full System)

m XA2 X
1
2
3
4
5
6
!
8
9

10

1
12
13
14
15
16
17
18
19
20
21
22
23

N OO OO OO OO T O T OO OO O ODODIODODODOD OO
N OO OO OO OO 2 O DD OO OO OO DD OO OO

Total

_ 123(2)-(2)2
V. n(n-) Vo 23(22)

PV3 0.29V3

V3 - 0.105

ClL=

= 0.29
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Digital Line Concentrator DCS-20 for 2MBPS PCM Transmission

m X XA2
1 0
2 0 0
3 0 0
4 0 0
5 0 0
6 2 4
7 0 0
8 0 0
9 0 0
10 0 0
n 0 0
12 0 0
13 0 0
14 0 0
15 0 0
16 0 0
17 0 0
18 0 0
19 0 0
20 0 0
21 0 0
22 0 0
23 0 0
Total 2 4
q = r 123(4)—2)2 - 0417
) () V. 23(22)
ai- < 3 0.417VJ - 015

V23
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Microwave Minilink Equipment 13GHz 34MB

XA2

ooodTooo+«<ox o
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12
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18
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o

22

23
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28
29
30

32

Total

0.46V3

V3
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The safety factor value (K) that give the probability of a stockout equals
to 0.0016 from the table 2.1 is3.0.
Safety stocks = KQL

Calculation for safety stocks of each equipment are as follow.
- First Order Digital Multiplex Equipment 4W.E&M Sig
Safety stock = 3.0 (1.35) = 4.05

- UHF Digital Radio Telephone Equipment 6 Ch (Sub&Ex)
Safety stock = 3.0 (0.49) = 1.47

- 2GHz Digital Microwave Radio Equipment (8 MBPS)
Safety stock = 3.0 (0.15) = 0.45

- Radio Setand Equipment for Microwave 13GHz 34MB
Safety stock = 3.0 (0.38) = 1.14

- First Order Mux (N 500series)
Safety stock =3.0 (0.31)=10.93

- 2GHz Digital Microwave Radio Equipment (34 MBPS)
Safety stock = 3.0 (0.13) = 0.39

- 140 MBPS Digital Mux Equipment (Full System)
Safety stock = 3.0 (0.105) = 0.315

- Digital Line Concentrator DCS-20 for 2MBPS PCM Transmission
Safety stock = 3.0 (0.15) = 0.45

- Microwave Minilink Equipment 13GHz 34MB
Safety stock = 3.0 (0.137) = 0.411
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Recommended order process

The initial-stock level, holding stock at December 1996 isthe important
thing to realize before placing the order. That stocks must be used up. Ifthe
initial stocks are more than the annual demand, cumulative demand in 1997,
plus safety stocks, the ordering process must not be done in this year.

Subtracting the sum of the annual demand and safety stocks with the
initial-stock level resulting the quantities that require the replenishment. The
following shows the annual demand, safety-stock level and the initial-stock
level of the inventory under my study.

- First Order Digital Multiplex Equipment 4W.E&M Sig

annual demand = 112.88 sets

safety stocks = 4.05 sets

annual demand + safety stocks = 116.93 sets

initial stocks = 443 sets

The initial stocks are more than 116.93, itisnot necessary to order the first Order
Digital Multiplex Equipment 4W.E&M Sig in this year,1997.

- UHF Digital Radio Telephone Equipment 6 Ch (Sub&Ex)
annual demand =37.30 sets

safety stocks = 1.47 sets

annual demand + safety stocks = 38.77 sets

initial stocks = 17 sets

Replenishment quantity = 38.77 - 17 = 21.77 sets

- 2GHz Digital Microwave Radio Equipment (8 MBPS)

annual demand =8.20 sets

safety stocks = 0.45 sets

annual demand + safety stocks = 8.65 sets

initial stocks = 12 sets

The initial stocks are more than 8.65, itisnot necessary to order the 2GHz Digital
Microwave Radio Equipment (8 MBPS) in this year.

- Radio Setand Equipment for Microwave 13GHz 34MB



annual demand =9.08 sets

safety stocks = 1.14 sets

annual demand +safety stocks = 10.22 sets
initial stocks = 4 sets

Replenishment quantity = 10.22 - 4 =6.22 sets

- 2GHz Digital Microwave Radio Equipment (34 MBPS)
annual demand = 3.95 sets

safety stocks = 0.39 sets

annual demand + safety stocks = 4.34 sets

initial stocks =3 sets

Replenishment quantity = 4.34 -3 = 1.34 sets

- Microwave Miniiink Equipment 13GHz 34MB
annual demand = 11.04 sets

safety stocks = 0.411 sets

annual demand + safety stocks = 11.45 sets
initial stocks = 2 sets

Replenishment quantity = 11.45 - 2 = 9.45 sets

- First Order Mux (N 500series)

annual demand = 12 sets

safety stocks = 0.93 sets

annual demand + safety stocks = 12,93 sets

initial stocks = 14 sets

The initial stocks are more than 12,93, itisnot necessary to order the First Order
Mux (N 500series) in this year.

- 140 MBPS Digital Mux Equipment (Full System)
annual demand = 6 sets

safety stocks = 0.32 sets

annual demand + safety stocks = 6.32 sets
initial stocks = 1set

Replenishment quantity = 6.32 - 1=15.32 sets
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- Digital Line Concentrator DCS-20 for 2MBPS PCM Transmission
Vannual demand = 10 sets

safety stocks =0.45 sets

annual demand + safety stocks = 10.45 sets

initial stocks =9 sets

Replenishment quantity = 10.45 - 9 = 1.45 sets

The items which are stored inthe warehouse at the adequate quantities
to serve the annual demand and the safety stocks are the First Order Digital
Multiplex Equipment 4W.E&M Sig, the 2GHz Digital Microwave Radio Equipment
(8 MBPS), and the First Order Mux (N 500series). Therefore, there will be no order
placed forthese equipment in this year, 1997,

One of the Economic Order Quantity (EOQ) assumption isthe demand is
deterministic with a constant rate. Butthe demand trend of the inventory under
my study increase when the time go hy. Therefore, the order quantity each
time isnot equivalent. The number of the orders placed isconsidered instead,

The recommended order process isdone under these conditions.

1. Ordering costs = 4,600 haht perone orderplaced (details are inthe previous
section).

2. Holding costs = 13.7 percent of the inventory value (details are in the previous
section).

3.Shortage colts are not allowed.

One approach to select the number of the orders placed would be to
select a different numbers of the order placed ,determine the total cost for
each, and choose the number that give the lowest total cost.

Total cost = Ordering costs + Holding costs
when Ordering costs = 4,600 baht/one orderplaced.

Holding costs = 13.7 % of (Average inventory * purchase price)

Average inventory isapproximately one-half of an order quantity.

The following tables 4.12-4.20 illustrate the total costs, foreach number of
the order placed, of each equipment.



TABLE4.12 Total Costs of Frst Order Digital Multiplex Equipment with 4W.E&M Sig
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TABLE 4.T3 Total Costs of UHF Dlgltal Radio Telephone Equipment 6 Ch (Sub&EX)
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TABLE4.14 Total Costs of 2 GHz Digital Microwave Radio Equipmennt (8 MBPS)
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TABLE4. 5 Total Costs ot Radio Set and Equipment for Microwave 13GHz 34MB
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TABLE4.17 Total Costs of Microwave Minilink Equipment 13GHz 34MB
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TABLE4. 8 Total Costs of Frst Order Mux (N500 senes)
nnual demand =
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TABLE4.19 Total C of 140 MBPS Digital Mux Equipment (Full System)
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The number of the order placed that give the lowest total costs of each
item isas follow.
- 16 times for First Order Digital Multiplex Equipment 4W.E&M Sig
- 16 times for UHF Digital Radio Telephone Equipment 6 Ch (Sub & Ex)
- 24 times for 2GHz Digital Microwave Radio Equipment (8 MBPS)
- 21 times for Radio Setand Equipment for Microwave 13 GHz 34 MB
- 12 times for First Order Mux (N 500series)
-9 times for 2 GHz Digital Microwave Radio Equipment (34 MBPS)
- 30 times for Microwave Minilink Equipment 13 GHz 34 MB
- 19 times for 140 MBPS Digital Mux Equipment (Full System)
- 6 times for Digital Line Concentrator DCS-20 for 2MBPS PCM Transmission

Order Quantities for each Order Placed

The order quantities foreach orderplaced can be easily found from the
graph of cumulative-estimated demand in 1997. And the following items must
be considered inthe graph.

- Safety stocks

- Stock level at December 1996

-Economic number of order placed

- Constraint that the order quantities must be discrete unit

The processes to find the order quantities are

1. Draw the graph of cumulative-estimated demand and time

2. Draw the curve of the sum of cumulative-estimated demand and safety
stocks parallel to the curve in Nol.

3. Plot the stock-level quantity at December 1996, initial stocks, on the Y-axis,
then project that quantity parallel to the X-axis until crossing the curve of
No.2, resulting point A. Ifthe stock level at December 1996 is higher than
the cumulative demand at December 1997, the order must not be placed
because the inventory holding inthe warehouse can serve the annual
demand.

4, Project the crossing point on to the X-axis, time axis, resulting point B. B
represents the time when incoming inventory must deposit to the
warehouse. According to the three-month lead time, this incoming
inventory quantities must be ordered 3 months prior, at Ti.



5. From the time Bto December 1997, divide the range of time into  parts,
when equals to the economic number of order placed, resulting point
C, EFG,and H(if =7)infigure 4.23,

Quantity

initial
stocks 7

D N B C DM F G H I s
t L Lt &6t

FIGURE 4.23 Qrder Quantities and Time from Graph

6. The order for quantity qi mustbe placed atti (3 months priorto B)
The order for quantity gz must be placed at t2 (3 months priorto C
The order for quantity g3 must be placed at t3(3 months priorto D
The order for quantity g4 must be placed at t4 (3 months priorto E
The order for quantity g5 must be placed at t5 (3 months priorto F
The order for quantity g6 must be placed at (3 months priorto G
The order for quantity g7 must be placed atv (3 months priorto A

~— — — ~—f -

Following the processes above, the graphs of each item are constructed
as shown in figures 4.24-4.29,
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Cumulative Quantity

140 MBPS Digital Mux Equipment (Full System)
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FIGURE 4.27 Order Quantity for each Order Placed of 140 MBPS Digital
Mux Equipment (Full System)
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Digital Line Concentrator DCS-20 for 2MBPS PCM Transmission
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FIGURE 4.28 Order Quantity for each Order Placed of Digital Line
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From figures 4.24-4.29, the order quantities and the time for placing the

orderof each item are known.

- UHF Digital Radio Telephone Equipment 6 Ch (Sub&Ex)

qi = 1.30
q2=131
q3= 131
q4=132
q5=1.33
0&= 1.34
q7= 135
qs = 1.36

q9= 137
gio = 1.37
gn = 1.38
Qi2= 1.39
Qi3 = 1.40
qid= 141
qis= 1.42
qu= 142

Radio Setand Equipment for Microwave 13GHz 34MB

qi =0.27
q2=10.28
93= 0.28
q4=0.28
95= 0.28
=028
q7= 029
8= 0.29
9= 0.29
gio=0.29
0i]=0.30

q12=0.30
m3=030
qi4 =0.30
m5:030
$6:0ﬂ
qi7=0.31
m8=0ﬂ
$9ZOH
(20 =0.32
42=0.32

- 2GHz Digital Microwave Radio Equipment (34 MBPS)

qi=0.14
q2=0.14
q3=0.15
q4=0.15
q5=0.15

q6=0.15
q7=0.15
qs =0.15
q9=0.15



- 140 MBPS Digital Mux Equipment (Full System)

g, =0.28 qn =0.28
122028 4i-=0.28
3=028 qi3=028
14=0.28 qu =028
15=0.28 4i5=0.28
(6=028 6 =0.28
172028 Gi7=028
18=0.28 qi8=0.28
©=028 0i9=0.28
4i0=028

Digital Line Concentrator DCS-20 for 2MBPS PCM Transmission
q, =0.24 04=0.24
42=024 (9=024
13=024 =024
Microwave Minilink Equipment 13GHz 34MB
g, =026 0i6 =032
122026 07=032
13=027 (8 =0.32
44=027 (9=033
q5: 0.27 (0 = 033
16=0.28 qd=034
q7:028 (22 = 0.34
18=0.29 13=034
19=029 (%=03%
¢jio=0.29 05=0.3%
o =030 q5=0.36
0 2=0.30 q7=0.36
i3=03L 1B=036
gi4 =031 q8=037
0i5=031 030=037
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There isa constrain that the order quantities must be discrete unit but the
order quantities gotten from the graphs are continuous unit. Accordingly, the
order quantities must be adjusted to be the discrete unit. The results are as
follow.

- UHF Digital Radio Telephone Equipment 6 Ch (Sub&Ex)

qi =2 sets

2= 2 sets

q4=2sets

5= 2 sets

(q7=2sets

8= 2 sets

q9=2sets

qn =2 sets

(i2=2 sets

i3 = 2 sets

(i5= 2 Sets

The replenishment-quantities needed for the UHF Digital Radio

Telephone Equipment 6 Ch (Sub&Ex) are 21.77 sets. Eleven-time ordering, 2 sets
perone orderplaced, isenough in this case.

The sum of the incoming quantities of gi and g2can serve the demand at 3
itisnot necessary to order q3.

The sum of the incoming quantities of g4and gs can serve the demand at
q6,tisnot necessary to order q6.

The sum of the incoming quantities of q7,q8,and g9can serve the demand
at g,o0,itisnot necessary to order gio.

The sum of the incoming quantities of qn ,qiz and qi3can serve the demand
at qu .itisnot necessary to order qJ4

Eleven-time ordering, including gisisenough, itisnot necessary to order gi6.

- Radio Setand Equipment for Microwave 13GHz 34MB
qi = set
q4= 1set
q7= 1lset
qio = Lset
qi3=1set



98
gié = 1set
qi9 = lset

The replenishment-quantities needed forthe Radio Setand Equipment
for Microwave 13GHz 34MB are 6.22 sets, seven-time ordering isenough.

The incoming quantitiy of qi can serve the sum of demand of qi, g2 and 03
The incoming quantify of g4can serve fhe sum of demand of g4, qs, and g6
The incoming quantity of g7can serve the sum of demand of o7' ds, and g9
The incoming quantity of gio can serve the sum of demand of gio, gn, and qiz
The incoming quantity of giscan serve the sum of demand of qis, qi4, and qis
The incoming quantity of qi6 can serve the sum of demand of qi6, qiz, and qi8
The incoming quantity of qi9 can sen/e the sum of demand of qig q20,and g2

- 2GHz Digital Microwave Radio Equipment (34 MBPS)

qi = lset

q7=1set

The replenishment-quantities needed for 2GHz Digital Microwave Radio

Equipment (34 MBPS) are 1.34 sets, two-time ordering isenough in this case
The incoming quantity of qi can serve the sum of demand at qi, q2 qs, q4,qs,
and q6

The incoming quantity of ozcan serve the sum of demand of q7qs, and q9
So, itisnot necessary to place the order forq2qs,q4,qs,06, g8 and q9.

- 140 MBPS Digital Mux Equipment (Full System)

qi = lset

q4= 1set

q7=1set

gio = 1set

qiz= Lset

0i6 = Lset

The incoming quantity of qi, Lset, can serve the sum of demand of qi, g2and
(s itisnotnecessary to orderq2and gs-

The incoming quantity of q4, Lset, can serve the sum of demand of g4, g9and
06, itisnot necessary to order g5and g6

The incoming quantity of q7 L1set, can serve the sum of demand of q7,q8and
q9 ifisnot necessary to order g8and q9.
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The incoming quantity of gio, Lset, can serve the sum of demand of gio, gn
and giz itisnot necessary to orderqn and qiz

The incoming quantity of qis, 1set, can serve the sum of demand of qis, qi4
and qi5, itisnot necessary to order gi4 and qis.
The replenishment-quantities needed for the 140 MBPS Digital Mux Equipment
(Full System) are 5.32 sets. Six-time ordering, including qi6 isenough in this case.

- Digital Line Concentrator DCS-20 for 2MBPS PCM Transmission

qi = Lset

qs = 1set

The incoming quantity of gi issufficient for the sum of demand af qi ,q20s

and q4.

The replenishment-quantities required for the Digital Line Concentrator DCS-20
for 2MBPS PCM Transmission are 1.45 sets. Two-time ordering, including qs is
enough in this case.

- Microwave Minilink Equipment 13GHz 34MB

qi = 1set

q4=1set

q7= lset

qio= 1set

i3 = 1set

(i6 = 1set

019 = 1set

q22= 1set

2= 1set

q28= 1set

The replenishment-quantities required forthe Microwave Minilink Equipment
13GHz 34MB are 9.45 sets, ten-time ordering is sufficient in this case.

The incoming quantity of gi isenough forthe sum of demand of qi ,q2 and
(s, itisnot necessary to order gzand g3

The incoming quantity of q4isenough forthe sum of demand of q4,q5 and
(6 itisnot necessary to order gband g6

The incoming quantity of gzisenough forthe sum of demand of q7 qs, and q9.
itisnotnecessary to ordergs and q9.
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The incoming quantity ot giois enough forthe sum of demand of gio, qn, and
qizitisnot necessary to orderqn and giz.
The incoming quantity of gi3 isenough for the sum of demand of qi3, qi4, and
qisitisnot necessary to orderquand qib.
The incoming quantity of gisisenough for the sum of demand of qié, gi7, and
qig itisnot necessary to order qi-and qis.
The incoming quantity of gioisenough for the sum of demand of qi9, g20, and
qaiitisnot necessary to order gzoand q2i.
The incoming quantity of gz2isenough forthe sum of demand of g22, g23and
qaaitisnot necessary to order gz and q2.
The incoming quantity of g2sisenough forthe sum of demand of q25, q26 and
qeritisnot necessary to order g2 and g27.
The incoming quantity of gesisenough for fhe sum of demand of 28, q29, and
qaoitisnot necessary to order g and gao.

The stock level of the mentioned inventorieswould be decreased after
implementing this inventory-control method. The recommended inventory-
level, only the maximum stock level holding to serve the demand fora period of
time and the safety stocks, isstored inthe warehouse instead of the huge level
of inventory.

When the stock level is minimized, it means that TOT can save cost
regarding inventory value. Table 4.35 illustrates the inventory value that can
saved, comparing the value at December 1996 and the value of the
recommended inventory-level.

- First Order Digital Multiplex Equipment 4W.E&M Sig
maximum stock level / a period of time = 113/9 = 12.6 = 13 sets
safety stocks = 4.05
Recommended inventory-level = 13 + 4.05 = 17.05 = 17 sets

- UHF Digital Radio Telephone Equipment 6 Ch (Sub&Ex)
maximum stock level / a period of time =2 sets
safety stocks = 1.47
Recommended inventory-level =2 + 1.47 = 3.47 = 4 sets



2GHz Digital Microwave Radio Equipment (8 MBPS)
maximum stock level / a period of time =8.2/13 =0.63 = Lset
safety stocks = 0.45
Recommended inventory-level = 1+0.45 = 1.45 = 2 sets

Radio Setand Equipment for Microwave 13GHz 34MB
maximum stock level / a period of time = Lset
safety stocks = 1.14
Recommended inventory-level =1 + 1.14 = 2.14 = 3 sets

First Order Mux (N 500series)
maximum stock level / a period of time = 12/7 =1.71 =2 sets
safety stocks =0.93
Recommended inventory-level = 2 + 0.93 = 2.39 = 3 sets

2GHz Digital Microwave Radio Equipment (34 MBPS)
maximum stock level / a period of time = Lset
safety stocks = 0.39
Recommended inventory-level = 1+0.39 = 1.39 = 2 sets

140 MBPS Digital Mux Equipment (Full System)
maximum stock level / a period of time = Lset
safety stocks =0.32
Recommended inventory-level = 1+0.32 = 1.32 = 2 sets

Digital Line Concentrator DCS-20 for 2MBPS PCM Transmission
maximum stock level / a period of time = 1set
safety stocks = 0.45
Recommended inventory-level = 1+ 0.45 = 1.45 = 2 sets

Microwave Minilink Equipment 13GHz 34MB
maximum stock level / a period of time = 1set
safety stocks = 0.41
Recommended inventory-level = 1+ 041 =1.41 =2 sets



Name

First Order Digital Multiplex Equipment 4w. E&M sig

UHF Digital Radio Telephone Equipment 6Ch (Sub&Ex)

2 GHZ Digital Microwave Radio Equipment (8 MBPS)

Radio Setand Equipment for Microwave 13GHz 34MB

First Order Mux (N500 series)

2 GHZ Digital Microwave Radio Equipment (34 MBPS)

140 MBPS Digital Mux Equipment (Full System)

Digital Line Concentrator DCS-20 for 2MBPS PCM Transmission
Microwave minilink Equipment 13GHz 34MB

Total

TABLE 421 Cost Saving Regarding Inventory Value

95,873,906.82 - 62,314,003.71
133,559,903.11 baht
68.19%

The cost saving

Price (Baht)

157,065.00
778,880.00
3,271,133.94
4,582,162.91
785,285.00
4,373,753.80
4,770,618.00
1,570,000.00
6,227,511.75

Stock Level (Set)

Dec-96
443
17
12
4
14

N © b W

Dec-97

Inventory
Before
69,579,795.00
13,240,960.00
39,253,607.28
18,328,651.64
10,993,990.00
13,121,261.40
4,770,618.00
14,130,000.00
12,455,023.50

195,873,906.82

Value (Baht)
After
2,670,105.00
3,115,520.00
6,542,267.88
13,746,488.73
2,355,855.00
8,747,507.60
9,541,236.00
3,140.000.00
12,455,023.50

62,314,003.71
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