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KEYWORD: DECISIONS MAKING/ RENTAL OR BUY/ INVESTMENT/ MOBILE
EQUIPMENT
SAKON NAIYANANON: THE COMPARATIVE ANALYSIS OF INVESTMENT
DECISIONS ABOUT THE MOBILE EQUIPMENT IN CONTAINER YARD AND
WAREHOUSE : CASE STUDY OF XYZ COMPANY.

ADVISOR: PAIROJ RAOTHANACHONKUN, D.Eng. 77 P. 2016.

This research is intended to study the assessment of the value for the investment of buy
or rent the mobile equipment machine and the number of its number to ensure the compliance
with the sales forecasts and production plan. The tools in this research including the decision of
machine investment and the appropriate in the investment. The investigator applying the method
of calculating the breakeven (break event point: B.E.P.) and the decisions in each option to
analyze and investment (decision making).

The research has found that from the results of study and analysis for the decision to
invest the machines, the investigator to use to analysis are forklift, reach truck and reach stacker,
found that results of investment of the machines is to rental the machines because of its cost is
lower compared to purchase to company’s assets. The value of forklift and reach truck were
406,729 baht and 344,559 baht respectively but reach stacker has found that the decision to
purchase is lower than rental, the value is 11,228,470 baht.

The research results in the next section is to show the number of the machine that
investment after completing the analysis by considering sales forecasts and production plan that
will occur in the current period until 2020. It shows that from the current to the second quarter of
2017 has the demands to use reach stacker 1 units then in the third quarter of 2017 to the fourth
quarter of 2019 has the demands to use reach stacker 3 units and in the first quarter of 2020
onwards has the demands to use reach stacker 5 units. Therefore, it has ability to respond to the

demands with the highest efficiency and utility.
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AN 4-1 Requirement Forklift
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Requirement
No. Description Remark
Quantity Unit
Rate capacity (when Load center is = 3000 | kg
: 5000 mm)
Maximum lifting height > 2750 | mm
Height when mast lower < 2110 | mm
Rated capacity (When fork = 3000 | kg
height is 2.75 m; Load center
is 500 mm)
fork operation range (when = 3000 | mm
Mask&
2 mast height lower than 2250
fork
mm)
Mast could lift or lower Yes Freelift =1745
when sloping, mast could
operating in container
Holistic Mast could siding Yes Integrated
Side=Shift
3 | Height to safeguard < 1216 | mm.
4 | Motor | Alternator >= | Drive motor =
2x9 kw
Lift motor = 17
kw
5 | Speed | Travel speed could be under | = 7 Km/ hr | Can lock and
the limit in factory settled the
speed by
requirement
Lifting speed (laden) >= | 042/ | m/s Load/ without
0.51 load




A1519N 4-1 (99)
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Requirement
No. Description Remark
Quantity Unit
6 | Turning radius <= | 1975 | mm
7 | Fork length >= | 1800 | mm
8 | Battery | capability >= | 575 | Ah 80V
longevity >= | 1000 | Time | Times of charge
9 | others | Tire Non marking
Battery should be easy to
charge or change
10 | Deliver | Delivery lead time (after <= 190 Days
y confirmation of order)
Spare Forklift support for <= |20 Days After
lead time period Received PO




5187159 2 Reach truck

MW 4-3 1ATDIINTIAAOUN Reach truck

AN 4-2 Requirement Reach truck

40

Requirement
No. Description Remark
Quantity | Unit
1 | Rated capacity(When Load center is 500mm) >= | 1600 | kg
Maximum lifting height >= | 6000 | mm.
Height when mast lower <= | 2800 | mm
Rated capacity (When fork height is >= 11200 | kg
Mask&
2 2.75m; Load center >= 500 mm)
fork
aisle width with pallet 1200 mm*1000 <= |2800 | mm
mm (1200 mm across forks)
Reach travel >= | 400 mm.
3 | Climbing ability > 5 %
4 | Type Sit-Down Type




A1319N 4-2 (919)
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Requirement
No. Description Remark
Quantity | Unit
Alternator AC
5 Motor Lift motor (15%) >= |9 kw
Drive motor (60 min) >= | 6 kw
Travel speed could be under the limitin | = 7 Km/ hr
Speed factory
° Reaching speed (Laden) >= 10.1 m/s
Lifting speed (laden) >= 0.2 m/ s
7 Turning radius <= | 1700 | mm
8 Fork length >= 11200 | mm
Battery | capability >= 1500 Ah
longevity >= | 1250 | Time Times of
9 charge
Battery should be easy to charge or
change
Other Tire Non marking
tire
10
Battery should be easy to charge or
change
Delivery | Delivery lead time (after confirmation of | <= | 90 Days
order)
11 Spare Reach truck support for lead time | <= | 20 Days After
period Receive
d PO
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Lifting Data

43

Maximum container load = 45,000 kg (20°, 40°, 40° HC container type)

Lifting capacity at load centre L4, rated - at max. lifting height (kg)
Lifting capacity at load centre L5, rated - at max. lifting height (kg)
Lifting speed, unloaded - at 70% of rated load (m/s)

Lowering speed, unloaded - at rated load (m/s)

Driving Data
Travelling speed forward, unloaded — at rated load (km/h)
Travelling speed backward, unloaded - at rated load (km/h)
Gradeability at 2 km/h, unloaded - at rated load (%)
Max. gradeability, unloaded - at rated load (%)
Drawbar pull, max (kN)
Stability according to EN 1459

Weight of truck

Service weight (kg)

Axle load front at load centre L4, unloaded - at rated load (kg)

Axle load front at load centre L5, unloaded - at rated load (kg)

Axle load front at driving position according to EN 1459 and rated load (kg)
Axle load rear at load centre L4, unloaded - at rated load (kg)

Axle load rear at load centre L5, unloaded - at rated load (kg)

Axle load rear at driving position according to EN 1459 and rated load (kg)

Engine
Manufacturer - type designation
Fuel - type of engine
Number of cylinders - displacement (cm?)
Power according to 150 3046 - at revs (KW/rpm)
Torque according to ISO 3046 - at revs (Nm/rpm)
Alternator, type - power (W)
Starting battery, voltage - capacity (v - Ah)

Fuel consumtion, normal driving (I/h)

Transmission

Manufacturer - type designation
Clutch, type

Gearbox, type

Number of gears, forward - reverse
Driving axle, type

Wheels

Type
Dimension, front - rear (inch)
Number of wheels, front - rear (*driven)

Pressure (MPa)

< a A o A4 A
NINN 4-5 F1890LDIAVDUATOIINTIADDUN Reach stacker

45000 - 42000
31000- 31000
042-025
0,36-0,36

25-21
25-21
36-20
40-27
314

69500
34700 - 99900
38900 - 93000

88500
34800 - 14600

30600 - 7500

26000

Volvo - TAD-1350-VE
Diesel - 4 stroke / EU 3A
é-inline - 12,8
256/ 1400 - 1900
1780/ 1000 - 1400
AC - 3600
2x12-140
16-20

Dana - TE-32000
Torque converter
Automatic Powershift
4-4
AxleTech PRC-7534.WDB, differential & hub reduction

Pneumatic
18.00x25 - 18.00x25, PR40 E4
4*-2
1,0



Miscellaneous

Steering system, type - maneuvering

Service brake system, type - affected wheels

Parking brake system, type - affected wheels

Max. hydraulic pressure (MPa)

Lyez acc. to EN 12053 A-weighted sound power level in an operational cycle (db(a))

Lyz ACC. t0 EN 12053 A-weighted emission sound pressuire level at the operator's position for the operational cycle (db(a)
Fuel volume (1)

Hydraulic oil volume (1)

Overload protection
Dimension
Beam angle, max (%) a
Attachment rotation, CW - CCW (°) B
Min. aisle width for 90° stacking with 20’ containers (mm) Al
Min. aisle width for 90° stacking with 40’ containers (mm) A2
Sideshift + (mm) Vi
Track (c-c), front — rear (mm) S

Ground clearence, min. (mm)

NN 4-5 (90)

Container 8'6" Container 9"

NN 4-6 5ﬂ‘]&lﬂ!35ﬂ"liﬁ']\i'll!‘llf]\i!ﬂ?f]ﬂ%ﬂilﬂﬁ@l&ﬁ Reach stacker

Rail

Servo assisted - Steering wheel
Wet disc brakes - Drive wheel
Spring brake - Drive wheel
21,0
112
73
550
600
Electronic

60
195- 105
11400
13600
+800
3030- 2600
250

44
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[ Y
M350 4-3 fSeuMeudunusWsLHINMIEN Lagde Forklift 142U 1 A

E Forklift
Rental'manth 42500 Baht
Inwesment (Buy] 1,712,000 Bahtiunit Forklift (Accumulate cost)
PM Service E.000 Bahtlyear
Cluantity 1 Unit
Depreciation 3 Year 5,000,000
=,000,000 O
Life cycle
5 yrs.
4,000,000
3,000,000
- Life cycle
5 yTs.
1,000,000
AcCurmi ks e | R ksl Arcumiulste | Buy
Yesr 1 Year 3 Year 4 N Vear & ear 7 Year B Viear 3 Yesr 10
Calculate at 18 Unit “'ear ] Year 2 Wear 3 “ear Year Wear B ‘ear | “ear 3 “ear 3 Year 10 “'ear 11
Fental {-PFental cost 510,000 510,000 510,000 510,000 510,000 510,000 510,000 510,000 510,000 510,000
Accumulate [Rentall 510,000 1,020,000 1,530,000 2,040,000 2,290,000 3,060,000 3,570,000 4,050,000 4,530,000 5,100,000
By - Bwerage priceluear 1,712,000 - 1] 0 1] 1,712,000 0 0 a ]
- Secand hand price 1522 Z5E,500 256,800
-PM Serwise package 0 5,000 E.000 ,000 E.000 0 5,000 E.000 E.000 E.000
-Spare part 34,230 157,730 183,230 377,730 133,230 34,230 157,730 183,230 377,730 153,230
=MT Manpower a7, 143 a7, 143 o743 a7, 143 o743 7,143 a7, 143 57,143 o743 o743
Tatal 1,803,433 260,333 252,433 440,333 252,433 1.803,433 260,333 252,433 440,333 252,433
Accumulate [Bu) 1,503,433 2,064,366 2,316,733 2,757,731 2,755,364 4,556,737 4,517,730 5,070,163 5.511.036 5,506,723

9



v Y
MINN 4-4 fSeuMeudunusmsgremIen uagdoe Forklift 142U 10 A

Eﬂ Forklift
Rentallmanth 42,500 Baht
Irwesment (Bl 1,712,000 Bahtunit Forklift (Accumulate cost)
PM Service 6,000 Eshtlyear
Cluantity 10 Unit
Depreciation 5 Year 50 030000 At Year 10
Rental cheaper than Buy
O }‘ 54,000,000 - 55,067,235
30,000,000 - = 4,057,286 Baht
Life cycle
5 yTs.
40,000,000
30,000,000
20,000,000 Life cycle
5 yTs.
10,000,000
Accumiulake |R=ntal) Accumiulste |Bury
Yesrl Year3 Viear 4 fear 3 Year & ear 7 Year B Vear 3 Year 10
Calculate at 16 Unit “ear ] ear s “ear 3 'ear d WearS W'ear b Wear T “'ear § “'earJ 'ear 10 “ear 11
Fental |- PRental cost 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000
Bocumulate [Bentall 5,100,000 : 10,200,000 § 15,300,000 ¢ 20,400,000 § 25500,000] 30,600,000 35,700,000 40,500,000 45,300,000 51,000,000
By - Average pricelyear 17,120,000 - 1] 0 0 17,120,000 0 0 1] a
- Second hand price 15 2,568,000 2.568.000
-PM Servize package 0 60,000 E0,000 E0.000 E0.000 ] E0,000 E0.000 E0,000 60,000
- Spare part 3dz,300 1,977,900 1,892,900 3,777,300 1.532,300 342,300 1,377,300 1.8592,300 3077300 1.532,300
=MT Manpawer 571423 71423 571423 571423 a71.423 571423 a71.423 571,423 571423 371423
Tatal 18,034,323 Z26039,323 2,924,323 4,403,323 2,524,323 15,034,323 2,603,323 2,524,323 4,409,323 2.529,323
Aocumulate [Buy) 18,034,323 1 20643657 23167936 27577314 27533643 45,567,971 45,177,300 50,701,623 55,110,357 55,067,256

Ly
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M350 4-5 SeuMeudunuIWILHINMIIN 1agdo Reach truck $114U 1 AU

_i Reach truck

Fental'month 3E.500 Bake
Irvesment (Buy) 1.251.300 Bahtlunit Reach truck {Accumulate cost)
PM Service £.000 Bahtlyear P
DQuantity 1 Unit i
Depreciation 5 Year 4,300,000 ;
4,000,000 Life cycle
5 yrs.
3,900,000
3,000,000
2,300,000
2,000,000 LTyl
1,900,000 Srs.
1,000,000
0,000
ri Year 2 Yesr3 =ar 4 Year 3 ear & Yeer ¥ =] r i
Arccumulzte [Rentsl A orurm ulste | Buy)
Cal=ulate at 16 Ui W'ear ] ‘Wear 2 ‘W'ear 3 “t'eard ‘r'ear B ‘r'ear B ‘r'ear T ‘t'ear 5 YW'eard “'ear 10 “r'ear T
Fental - Fental cost 435,000 438,000 438,000 438,000 435,000 433,000 433,000 433,000 435,000 438,000
Accumulate [Fental] 435,000 576,000 1,314,000 1,752,000 2,130,000 2,628,000 3,066,000 3,504,000 3,342,000 4,350,000
By - fwerage pricelyesr 1.251.300 - - - - 1.251.300 - - - -
- Second hand price 155 187,785 187,785
- PM Servise package 0 5,000 5,000 5,000 6,000 0 §,000 6,000 5,000 6,000
- Spare part 34,230 137,730 153,230 377,730 163,230 34,230 137,730 163,230 377,730 183,230
- MT Manpower 57,143 57,143 5743 5743 57043 57,143 57,143 57,143 5743 5743
Tatal 1.343,333 260,333 252,433 440,333 252,433 1.343,333 260,333 252,433 440,933 252,433
Accumulate [Buy) 1,343,333 1,604,266 1,556,633 2,237 631 2,362,273 3,705,612 3,966,545 4,215,978 4,653,311 4,724,553
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M50 4-6 TeuMeUAUNUIIMILHINMTIN 1Agdo Reach truck $11U 10 AL

L Reach truck
Rertalmanth 36,500 Bakw
Irvesment ([Buyl 1,251,300 Bahttunic Reach truck [Accumulate cost)
P Service B.000 Bahtivear
30,000,000
Cluantity 10 Unit }_ At Year 10
Depreciation 5 Year 43,000,000 Rentzl chaaper than Buy
40,000,000 Lifecycle | 43,800,000 - 47,245,586
5yrs = 3,445,586 Baht
33,000,000
10, 000,000
23,000,000
20,000,000 iTeye
13, 000,000 5 yrs.
10, 000,000
3,000,000
Yesr 1 Yesr 2 Yesr 3 ‘faard Year 3 fear & 7 - enr 9 a
Acumulete [Rental Accumuiate {Buy]
Calculate at 16 Unit ‘ear Year 2 Year 3 ‘rear d YearS “ear B Year T Year ‘ear 3 ‘Year 10 Year 11
Rertal |- PFentalcost 4,380,000 4,380,000 4,380,000 4,350,000 4,350,000 4,380,000 4,380,000 4,380,000 4,350,000 4,350,000
Lzeumulate [Rental) 4,350,000 §, 760,000 : 13,140,000 : 17,520,000 : 21300,000: 26230000 300660000: 35040,000; 35420,000: 43,500,000
By - Bwerage pricefyear 12,513,000 - - - - 12,513,000 - - - -
- Secaond hand price 1554 1877550 1.877,550
-PM Serize package a 50,000 50,000 0,000 60,000 1] 50,000 60,000 60,000 60,000
- Spare part 342,900 1,977,300 1,892,300 3,777,300 1,892,300 342,300 1,977,300 1.892,300 3,777,300 1,892,300
-MT Marpower 571423 571423 571423 571423 571423 571423 571423 571423 571423 571423
Tatal 13,433,323 2,603,323 2924323 4,403,323 2,524,323 13,433,323 2,603,323 2924323 4,403,323 2,924,323
Accumulate [Buy) 13,433,329 ¢ 16,042 657 18,566,986 ( 22376314 i 23,622,733 37,056,121  33,665.450 42,183,773 46,593,107 | 47,245 586

IS
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M50 4-7 SeuMeudunuIWILHINNIIN 1agdo Reach stacker $112U 1 Ain

‘#A Reach Stacker
Rentallmanth 500,000 Baht
Irvesment [Buy) 15,042,295 Bahtiunit Reach stacker (Accumulate cost)
PM Service 336,000 Bahtiuear I
Cluantity 1 Unit B
Depreciation 5 “ear 70,000,000
Life cycle
30,000,000 5yrs.
T Life cycle 5
20,000,000 ¥r5.
ri = Vi =ar 4 ] Veur & Vesr 7 B = io
Amumulste | Rents Aocumuiate [Buy]
Caloulate at 16 Unit Wear] Yeard Wear 3 ear d YearS “'ear B “ear T “ear § “ear 3 'ear 10 'ear 11
Rental {-Rentalcost 7,200,000 7,200,000 7,200,000 7,200,000 7,200,000 7,200,000 7,200,000 T7.200,000 T.200,000 T.200,000
Accumulate (Rentall T.200,000 0 14,400,000 21,600,000 : 25,800,000 : 36,000,000 43200000 : 50400000 : 57600000 G64800000: 72000000
Buy - fwerage pricelyear 15,048,295 - - - - 15,048,295 - - - -
-Second hand price 1572 2,257,244 2,257, 24d
- PM Servise package 0 336,000 336,000 396,000 336,000 0 336,000 336,000 336,000 336,000
- Spare part 2,125,000 2,125,000 2,125,000 2,125,000 2,125,000 2,125,000 2,125,000 2,125,000 2125000 2.125,000
=MT Manpower [Supplier] 1020000 1,020,000 1,020,000 1.020,000 1,020,000 1.020,000 1,020,000 1.020,000 1.020,000 1.020,000
=MT Manpower [SAIC) o7.143 a7, 143 57143 57,143 o7, 143 o7.143 o7.143 o7.143 o7.143 o7.143
Total 18,260,438 2598143 3,598,143 3,598,142 3,598,143 18,260,438 3,598,143 3,598,143 3,598,143 3,598,143
Accumulate [Buyl 18,250,438 21,545,551 25446724 : 23,044,866 i 30,385,765 98,636,203 52,254,346 55532483 53,450,631 B0,771,530

125
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M50 4-8 SeuMeUdunUIWILHINMNTIN 1agdo Reach stacker $1U 5 Al

‘F:}' Reach Stacker
Rentalimonth G00.000 Bakt
Irwesment [Buy) 15043295 Bahtiunit Reach stacker (Accumulate cost)
PM Service 396,000 Bahtlyear
- ) 400,000,000
Cluzntity 5 Unit
u] iati 3 Year : At ¥ear 10
epreciation 230,000,000 } Buy cheaper than Rental
O 360,000,000 - 302,857 650
200,000,000 = 56,142,350 Baht
Life cycle
290,000,000 5Ts.
200,000,000
130,000,000
Life cycle 5
100,000,000 ¥rs.
50,000,000
enr 1 Year 2 Yesr3 mar 4 Yesr 3 ear & Year 7 Yiemr 8 Year 3 =ar 10
Accumuiete | Rental] AoTumuiate 3J_'
Calculate at 16 Unit ear 1 ‘ear 2 “ear 3 ‘ear & ‘ear 5 ‘'ear B ‘fear T ‘ear § “ear Year 10 ear 11
Rertal i-Rentalcost 36,000,000 i 36,000,000 ¢ 36,000,000 36000000¢ 36,000,000 36,000,000: 36000000; 36000000 36000000; 38000000
Accumulate [Rental] 36,000,000 ¢ F2000,000 : 105,000,000 ¢ 144,000,000 : 130,000,000 : 216,000,000 : 252,000,000 § 255,000,000 : 324,000,000 ¢ 360,000,000
By - ferage pricelvear 75.241.475 - - - - 75,241,475 - - - -
- Second hand price 155 11,286,221 1,286,221
-PM Servise package 0 1,350,000 1,350,000 1,980,000 1,980,000 0 1,350,000 1,350,000 1,350,000 1,350,000
-Spare part 10,625,000 ¢ 10,625,000 10,625,000 10,625,000 10,625,000 10,625,000 10,625,000 10,625,000 10,625,000 10,625,000
=MT Manpower [Supplier] 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000 5,100,000
=MT Manpaower [SAIC) 285,714 285,714 285,714 285,714 285,714 285,714 285,714 285,714 285,714 285,714
Total 91,252,189 17,990,714 17,990,714 17,990,714 17,990,714 91,252,129 17,990,714 17,990,714 17,990,714 17,990,714
Accumulste (Buy) 31,252,183 | 103,242.304 | 127233615 45274337 ¢ 151325625 1 243151014 0 2611717231 273162445 237153157 | 303,557,650
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Container yard layout

wGg

A { A < ¢
NINN 4-6 ﬁuwmumué’ﬂaumumai (Container Yard : CY)

M3 49 T1waziBeadoyanaIMsU ALY Reach stacker
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— L = Total container yard area is 80 x 170= 13,500 sq.m

Reach stacker operation time

1. Unloading container from Semi trailer =
2. Stack container (4 stack) =
3. Move container down =
4. Loading empty to Semi trailer =
5. Velocity =
6. Distance average =

7. Reach stacker running time =

125

1.5

min/ Cont
min/ Cont
min/ Cont
min/ Cont
km/ hr

m.

min/ Cont




Work Process Flow

New plant reach stacker operation
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Unload & load container from Semi Trailer to CY

1. Go to parking area = 15 min/ cont
2. Unloading container from Semi trailer = 1 min/ cont
3. Go to stock area = 15 min/ cont
4. Stack container (4 stack) = 5 min/ cont
5. Go to empty container area = 1.5 min/ cont
6. Move empty container down = 4 min/ cont
7. Go to parking area = 1.5 min/ cont
8. Loading empty cont. to Semi trailer = 1 min/ cont

Total = 17 min/ cont
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~ = 9 a va <3 9 4
137190 4-11 iwamaﬂmmylanmmﬁﬂgwmmm Reach stacker 11NATUNUAADUNULIUBS

= v A 9y A
NANNTUAINTDIDUIINND

Unload & Load container from CY to Semi Trailer or LOC
1. Go to parking area = 1.5 min/ cont
2. Move container down = 1 min/cont
3. Go to stock area = 1.5 min/ cont
4. Loading Painted Body to Semi trailer = 5 min/cont
5. Go to parking area (empty cont.) = 1.5 min/ cont
6. Unload empty container from Semi trailer = 4 min/ cont
7. Go to stock area = 1.5 min/ cont
8. Store empty container in CY = 1 min/cont
Total = 17 min/ cont

MINA 4-12 TwaziDsadoyaa1n1slinauves Reach stacker 10835 IUBINNNINTTY

Summary operation time
1. Unload container from Semi trailer to CY = 9 min/cont
2. Load empty container from CY to Semi trailer = 8 min/cont
3. Unload container from CY to LOC = 8 min/cont
4. Load empty container from LOC to Semi trailer = 9 min/cont
5. Preventive maintenance = 20 min/day
6. Fuel filling = 4 min/day

1INA15199 4-12 nEAIdIAGHEINMsMUIATEYAYEINNIINT SUANEI BN
Y
52021781M5URUANUVDI Reach stacker Taoagil lAasil
4
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2. Load empty container from CY to Semi trailer mﬂwaﬂé’ﬂ@umummgﬂ’mmﬂ
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Production volume and plant capacity forecast

Condition: - Current plant end SOP on Q22560 by 7 JPH capacity

- New plant start on Q3 2560 by 10 JPH capacity

A S 9 o a Y a o =
#f1319N 4-13 518618!,6ﬂﬂ‘l]@lluaWfJ"IﬂﬁﬂlEJ’f)WlﬂfJﬁuﬂFUfN“V]N‘USE“VITL!?%EJ%L?EH 59

$tart New
Volume forecast —t
2559 %0 g 2561 2662 2563
Platform Total | Q1 | Q2 | Q3 | Q4 | Total | Q1 Q2 | Q3 | Q4 | Total Qt Q2 Q3 | Q4 | Total Qt Q2 Q3 Q4 Total Qt Q2 Q3 Q4
A 6789| 1597| 1e97| 4g97| 1gor| 70| 47e0| 47e0| 70| i7e0| 7ess| 2248|  228| 2248|100 osmes| 27| 2247|247 2247| M74R|  293| 2937| 29| 299
B 3538| 35| 885| 63| ses| 57| 12am| 1am| 72| 12e7| s267|  ma|  am4| 34| 1314|  4:0| 1060 1080|  1060| 1060
c 10| M5 M5|  M5| 5| 16512 41| 41| 4128| 4128
D 1050 26250 263 283|263 40 1000 10 110 110
E 3871 1961 270 1782 28| 28| 28| 298| 10612| 2853| 2653| 2653| 2653| 9838| 2460| 2460| 2460 2480
F 1623 40575 406| 06| 06|  4473| 104325| 1043|1043 4043 spo0| 150000| 1500 7e0| 1250  sg00| 145000| 1450| 1450| 1480  47EG| 119150| 48| 1182|1192
G o] t0|  8m3| 27825|  2qa7e| 2ava| 2a7s| f2i4t| 3025|303 3035 3035| 30865| TO6E5|  TO6E|  TO6R| 7966
Total 13,000 3250| 3,250\ 3,.250| 3,7250| 20669| 4,200| 4714| 4,956| 7,019| 38,697 10,189 10,189 9.439| 8.881| 43041| 10760| 10,760| 10760| 10760| 74730| 18,683| 18,683 | 18,683 18,683
Curemt plant volume | 13,000| 3250| 3260( 3,250 3.250( 20669| 4,200 4,714
New plant volume 4966 | 7,019 | 38,697 | 10,189 10,189 | 9,439 | 85661 | 43,041 | 10,760 | 10,760 | 10,760 | 10,760 | 74,730 | 18,683 | 18,683 | 18,683 | 18,683

€9
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ﬂ']'iNLLﬁ'ﬂQGU@iJ“aWfﬂﬂﬁﬂlﬂ@ﬂ‘lﬂﬂﬁuﬂ'lslﬂﬂ331’?’31\‘11] N.f. 2559-2563 Iﬂﬂﬂhfmﬁ@ﬂﬂ
o a A o = A o A =
“Imﬂ'li')NLLNuWa@]WIiQ\TTU‘ﬂﬂﬂUu‘ﬂuﬂﬂqﬂ'iNWﬁﬂ 27 2560 uaquwmiwaﬁmﬂimu

Y ] v v
@ miuazisunIzuumInaan 1ssnulunulusielasuan 33 2560 dludu 'l

AN 4-14 TwazBeatoyarINIAINIHIIL razd i

Shift pattern
1 Crew 1 shift 8 hrs
2 Crew 2 shift 16 hrs
3 Crew 3 shift 21 hrs
Total working day/ Qtr 62.5 day

{ o < a
@]']3']\1% 4-15 5']8'@3!53@%@34@1L'JaWﬂ’]ﬁ‘Vl"NWHLLaza'ﬂﬁﬂ']'iW'GWI

General Assumption

Working time = 8  hr/shift

Working time 480 min/ shift

Production Lot size = 24 unit/ lot

~ = ] a v =]
AT 19N 4-16 'fl"]flaglff]ﬂﬂ"ll@ll“aﬂin’lmﬂﬂ@u!VIULu@i@@a@@

Container Assumption

Total container 10 cont/ lot
- Painted Body = 6 cont/lot

-CKD = 4 cont/lot




M3190 4-17 waziBeatoyaiiainsnanaeda1ug (Job Per Hour : JPH)

Start New
plant

Up 2 shift

2016 017 N/ 2018 2019 2020

QB 0 01 2 | M M 4] 02 | M M 01 2 @ 04 4] Q2 . @ M
Current Plant (Max capacity 7 JPH)
1 shift 6.5 6.5 84 9.4
2 shift 33 33 42 47
New Plant (Max capacity 10JPH until 2019, then up to 20JPH 2020 onward)
1 shift - - - 949 14.0 204 204 18.9 17.8 218 2148 218 2148 74 74 74 74
2 shift 50 70 10.2 10.2 94 849 108 108 1048 108 187 18.7 187 18.7
Jshift 34 53 78 78 2 6.4 8.2 8.2 8.2 8.2 14.2 142 142 142
JPH each plant
- CURRENT Plant (JPH) f.5 6.5 42 47 - - - - - - - - - - - - - -
- NEW Plant (JPH) - - - - 99 7.0 10.2 10.2 94 849 108 10.8 108 10.8 187 18.7 187 18.7
- Total Unite/QTR 32801 3250 4200: 4714: 4996: 7019 10189 10189: 0439 8881 10760 10760¢ 10760: 10,760 18,683 18683: 18683: 18683

S9



AN 4-18 1wazIDeAToyasIUINATEIINT Reach stacker NMHIZTUADUHURIAINITHAR

5";’;:[” Up 2 shift
—
2559 2560 2561 2562 2563

Q@ @ o o Q@ | a3 Q4 o Q2 Q3 Q4 el Q2 @ Q4 o Q@2 @ o Q4
Container/shift
- CURRENT BODY & part 13.0 13.0 8.4 94
- CURRENT CKD 8.1 8.1 56 6.3 - - - - - - - - - - - - - -
-NEW Plant BODY & part 198 14.0 20.4 204 189 178 215 215 21.5 215 a4 74 374 a4
-NEW Plant CKD - - - - 132 9.4 136 136 126 118 143 143 143 143 249 249 249 249
- Total Container 217 217 14.0 157 330 23.4 340 340 35 296 359 359 359 359 62.3 62.3 62.3 62.3
Stacker operation (min/container)
- CURRENT Plant time/cont. 204 204 20.4 20.4 - - - - - - - - - - - - - -
- NEW Plant operation 4.0 4.0 40 4.0 4.0 4.0 340 4.0 U0 340 4.0 U0 340 4.0
Total operation time
- CURRENT plant 2892 2392 1953: 2163 - - - - - - - - - - - - - -
- NEW plant - - - - 114747 8195 11787 11787 10937 1,0305 12435 12435 12435 12435 21414 214140 21414 21414
Stacker require-CURRENT Plant 06 06 04 05 - - - - - - - - - - - - - -
Stacker require-NEW Plant 239 1.7 248 2.46 2.28 2.15 259 2.59 259 259 446 4.48 4.45 4.46
Total Stacker Require
CURRENT PLANT 1 1 1 1 - - - - - - - - - - - -
NEW PLANT 3 2 3 3 3 3 3 3 3 3 5 5 5 5

99
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o

MUY YaMaINIsHan
{ I o o w a 1 o 1 o w a
AT 1N 4-17 WUMTAUIUNIMBININAANAIVITDTOITUADMAINITHNAN
1 [ o a I~ o w a [ o
g9 (Maximum capacity) TUligiazszez19219190 Tagaaluidimspanaadd Tua
= = v 9 P ~
(Job Per Hour : JPH) tfSsuieufiudoyaununsneinssigaauisluaisan 4-13
4! ad o 1 Yas o o 4
F923MIAuInY JPH luuaaz lasunea 921493 mMImuIanInd iU e InIalsaaue
v v Y
s1e'lasina misswuda Tuamsinu vazrsaeiuiauiarualu lasuaiy
VY o w . . o A 1A
(MolAvo319Av03 Maximum capacity & 13391uil9giiufe 7 JPH wag 153 va fe 10 JPH
(] A 42} I (] ~
Tuaausn uaziwuywdly 20 TPH Tusied w.e. 2563)

Suiuthauswselasung (Working Day per Quarter : WDQ) ﬁﬂiﬂﬂiﬁ]i

WDQ = Total working day per year
CQuarter

ANUA130 TUMIHAAADYSI 113 (Job Per Hour : JPH) ANINGAS

Total volume
JPH= - /wDaQ
Total hour per shuft

v
AMNAWTD TUMIHARTUAIMINUAAD IATHNE (Total unit per quarter) ANIINGAT

Total unit per quarter = | Total hour per shift*JPH | = | WQD*chuft

[ [ o 4 { o o w a
F1o819mIviHaansan lasunan 33 wa. 2559 Tdwanmsfmunaimdainsnan
o Pl Vo X o A P
1lsAUIINEANIINTBINITVIBE 1IN 6.5 TPH Fad1uiaan Usunamensalsonans
slulasanead 33 2559 w1sde92 Tuamsiiaun 1 0z (8 ¥ 1u9) Hazmisdlresuiuiu
o uszl 09/1 Y 1w d' o [ c’d' o
maunarvalulasuieiv a2 1amiiu (3,250 /8) /62.5 = 6.5 JPH Tagiioriiwadninaiu
9 = = v o w a o A P2 o
W& nlfeuisunumaimseaagegaveslssmilegiuae 7 1PH agdwalahamwnsadi
A a 9 A YA o o o o Y A o o o3|
MIHAAAUAN 6.5 TPH Tans v Tuansiiau 8 92 Tusaeu tazidonimsaianiy
° A o oA ° a Y, A A Y] v ¢ 1w o
uRaasamnansaimnaa ldlulasuian 33 2559 a2 ldmadnsminy 3,250 A/

Tasuna
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NSAIAHITOYANNNABINIATOINI TIHINZANABIAUNEIMSHAN
A < A =3 = 9 9 o A [
INA13199 4-18 11 UMINNUAAIDITBaIDEATYANANUADINTTIUIUIATEIINS
H 1 4
Reach stacker NdoandoanuuNUMaIMsHas Falimssnunngasail

Y
a o d o J . . 2
- ﬂsuwmmmué’ﬂaumummmwmmﬂz (Total container per shift) ANVINGTAT

Total container per shift = | Total hour per shufi*JPH . :
= Total contamner assumption

Production lot size

- naznmmiﬂﬁﬁﬁqmeumm?m%ﬂwiaé'ﬂaumumai“ (Stacker operation time per
container) ﬁﬂiﬂﬂWﬁ‘i’JﬂJﬂJﬂQi%ﬂ%HﬁWﬁ1ﬂﬂ15‘ﬁ' 1-4 GI,‘L!GniN‘ﬁ 4-12 ﬁ\‘]‘fj
1. Unload container from Semi trailer to CY
2. Load empty container from CY to Semi trailer
3. Unload container from CY to LOC
4. Load empty container from LOC to Semi trailer
- wasmIzezna RNV UATEIINT (Total stacker operation time) AAIIN

4 @

HATINVOITZEZNA M URTRNIUYEUNTEITNIADARD M UILBS QaAUTIUIY

U

AnoumUILBSAON 1AL IINAUNATINYBITLEZIIANI518M15 5-6 TuA13197 4-12

ARINGAT

Total Stacker operation time = |Total contaner per shifi*Total stacker operation per contamer | + Total timing of PM & Fuel

- AWARBINMIIATE99NT TuMsURITANY (Stacker require) ARIINGAS

Total stacker operation time
Total workang time per chift

Stacker require =

F19919MIMIHAaNE 10 1IaTuan 33 W.e. 2560 NONIEAUIUWITIUIUAN

Y Yy A o ~ Y 1 P A ] Y o
G]’E]\‘]ﬂ”liblclﬂﬂi’f]ﬁ]ﬂi Reach stacker TlLﬁiJTzﬁmLﬁzﬂiJﬂHﬂﬂﬂ@:ﬂ LWﬂiﬁﬁﬂﬂﬂﬂﬂﬂﬂUuNuﬂﬁ

k4
% % %

v Y
wann11913 Tagazdean ldrduduaail
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a o 9 o’og/} 1 . . £
1. mimﬂimmmmu@ﬂaummuaﬁmﬁmﬂeﬂz (Total container per shift) ¢§3
o a'/ o 091’ Y] o w a [ a'/ 3 o
Auaunng Tuamsiaunaue guiusidinseandes T wisdiedon led tazqgo
Y 1 a3 [ [
Medas M IFdnowmuiuesavaon 3z IAMINY ((8*9.9)/ 24) *6 = 33 dron:
o a oA 4 LY 1 4
2. mMagIumszeznaIMIUuANUUUnTIInTABGADINUILDS (Stacker
operation time per container) AUIMIINHATINVOITZOZIAIMTURTANUVOUATDIINS
3 a A a 4%‘ A Y 9 U
Reach stacker 114 4 N9nTsuiiAaTuAe M3 Inandasainsoussnn ms lvaadnaininaiu
3 9 Y Y Y| (1 A v oa Y Y (1 v a Y o g A 9
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