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ABSTRACT

Unbalance of production line due to bottleneck and inconsistency capacity a
effects on efficiency of production process. This research aimed to improve efficiency of chilled
pre-cooked tuna loin process by line balancing. The factory case study occurred problem such as
bottleneck, capacity each step less than target, and percentage of productive labor less than target.
According to these problems, efficiency improvement divided into two approaches. Approach (1)
was improvement efficiency under resource constraints including cooling step and packing step.
Rate of temperature reduction in cooling step was studied for create new cooling program. It was
found that capacity of cooling step increased from 1,361.75 kg.rm/hr to 1,537.36 kg.rm/hr. In
packing step, new layout was designed. It was found that capacity of packing step increased from
2,534.22 kg.rm/hr to 2,948.71 kg.rm/hr. Approach (2) was improvement efficiency by changing
resource constraints. Cooling step was improved by applying conservative energy technique with
heat exchange system during water temperature of cooling step and water temperature of thawing
step. It was found that capacity of cooling step increased 982.71 kg.rm/hr and 1,048.22 kg.rm/hr
respectively. Packing step was also improved with using equipment for packing. It was found that
capacity of cooling step increased 174.05 kg.rm/hr. Moreover, balance of labor could be
increased percentage of productive labor from 51.42 % to 55.10 % which is determined target. By
both of improvement efficiency of production process, percentage of efficiency line balance
increased from 78.17 % to 89.91 % which can be increased value to factory case study
5,451,070.27 Baht/year. In addition, decision support system for manpower planning and work
scheduling under constantly production rate but changing quantity of raw materials and labor was

built as well.
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2.1.2 anHUSVINIAINISHAN
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f. MAININAN (Capacity)
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Flow Process Chart (Lot Pacling Process)
Present Method Summary
Proposed Method Activity Present  |Proposed| Saving
Subject Charted Procedure of Packing Tuna Lom (OPERATION 5
Aty Metal, Packing, Weighting, Sealing TRANSPORT 10
’ Chilling and storage in case DELAY !
Location Package Department INSPECTION l
Date 282011 STORAGE l
) : Distance (m) 4718
Chart By T Suvichan Tie (5 104]
DISTANCE| TIME SYMBOL
Description n 0 O |:> D D v REMARKS
Transfer to metal defector 163 736 -
Metal detector lomn 3.6 L
Transfer to shelves 1.98|
Waiting fo be packing -
Trmsfgr fo qug]it}-' mspecnqn 080 L.336 —
Quality inspection of funa loin =
Transfer to packing 1.80] =
Loin Packing 4517 L
Transfer to weighting 8 1Y
Weighting 070 &
Transfer to sealing 130 7 )
Sealing 063
Transport fo chillng 147 3148
Chulling of funa lom 2.38 L
Transfer of funa loin to route 1 §00) 1563 )
Transfer of tuna lomn fo route 2 1051 2604 )
Transfer of funa loin fo storage 4300 93 —
Storage m warehouses T
Total 4785 MB4 5 10 l l l

{ a 2 L
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Flow Process Chart (Flake 1 Packing Process)
Present Method Summary
Proposed Method Activity Present Proposed |  Saving
Subject Charted Procedure of flake | packing OPERATION b
A Sort flake 1, Detect, Metal, Packing, Weighting, Sealing | TRANSPORT 14
: Chilling and storage in case DELAY 0
Location Packing Department INSPECTION 1
Date 2812011 STORAGE 1
Chart By T Swvichan Distace () oL
’ Time (5) 1085.9
N DISTANCE| TIME SYMBOL .
Description o 9 O |:> D D v REMARKS
Transfer of flake 1 to route | 9.30 587 L)
Transfer of flake | to route 2 920 381 &
Transfer of flake 1 to route 3 12.63 798 [
Transfer of flake 1 pass sort flake 2 204 186 _A
Sort flke { C
Transfer to quaity inspection 387) = 96545 """'--...._____
Quality inspection =
Transfer to metal datector 6.31 398
Metal detector 280 f
Transfer to flake packing 284 107 TS
Flake packing 8.59 d
transfer to pass sort flake 3 39 239 \\'
Transfer to weighting 2511 138 P
Weighting 079 d
Transfer o seaing 28] LT N
Sealing 063 a
Transfer to chiling Le9 348
chiling o flake | 258 -
Transfer of flake 1 to route 1 00 1583
Transfer of flake 1 to route 2 0.0 2604 )
Transfer of flake | fo storage 4300 933 e
Storage in warehouses T
Total §137 | 10859 i 14 0 l l
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Flow Process Chart (Flake 2 Packing Process)
Present Method Summary
Proposed Method Activity Present Proposed| Saving
Subject Charted Procedure of flake 2 packing OPERATION 1
B Sort flake 2, Metal detector, Packing, Weighting, Sealing | TRANSPORT 15
Acinty Chilling and storage in case DELAY 0
Location Packing Department INSPECTION 1
Date 282011 STORAGE 1
Distance (m) 7949
Chart By T Suvichan
Time (s) 15316.83
N DISTANCE| TIME SYMBOL
Descnption n ® O I:> D D v REMARKS
Transfer of flake 2 to route 1 930 587
Transfer of flake 2 to route 2 920 ifl
Transfer of flake 2 to route 3 12.63 7.98 1
Transfer to sort flake 2 L10 0.69
Sort flake 2 (step 1) i ‘(h
Transfer to sort flake 2 (step 2) 230
Sort flake 2 (step 2) [~ 13086 L
Transfer to quaity inspection 270 \""-'--..____H___‘
Quality inspection i _______,..--':"
Transfer to metal detector 484 293 /r,’_
Metal detector 289 <h
Transfer to flake packing 1M 107
Flake packing 839 <\L
transfer to pass sort flake 3 3.00 239 ﬁ
Ttansfer to weighting 237 158
Weighting 9.719 L
Transfer to sealing 183 177 /\'
Sealing 9.63 '<_‘_
Transfer to chilling 1.69 348 ,)
chilling of flake 2 238 (-\.
Transfer of flake 2 to route 1 8.00 13.63 ™
Transfer of flake 2 to route 2 1070 2604
Transfer of flake 2 to storage 430 9.33 ‘L-""""'---...____h__h_
Storage in warehouses e
Total 7948 | 151683 1 13 0 1 1
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Flow Process Chart (Flake 3 Packing Process)
Present Method Summary
Proposed Method Activity Present Proposed| Saving
Subject Charted Procedure of Flake 3 OPERATION b
Aciviy Sort flake 3, Metal detector, Packing, Weighing Sealing | TRANSPORT 10
- Chilling and storage in case DELAY 0
Location Pacldng Department INSPECTION 0
Date 282011 STORAGE !
) . Distance (m) 414
Chart By T Suvichan Time ) 608
N DISTANCE| TIME SYMBOL ]
Description o 9 0 |:> D D v REMARKS
Transfer to flake 3 4321 113
Sort flake 3 13439 L
Transfer to metal detector 6.63] 4188 )
Meta detector 280 {
Transfer to flake packing 170 107 >
Flake packing 350 e
transfer to pass sort flake 3 379 23 \‘1
Transfer to weighting 251 138 )
Weighting ol &
Transfer to sealing 28] 17 e
Sealing 053] o
Transfer to chiling 226 348 >
chilling of flake 3 258 L
Transfer of flake 3 to route 1 §.00) 1563 )
Transfer of flake 3 to route 0.0 260 )
Transfer of flake 3 fo storage 4500 933 —
Storage in warehouses T
Total 4724 [ 23628 | 6 10 0 0 1
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Type of Facilities Size (m’xm’) Units
Multipurpose Table 1.15%2.37 12
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Activity Size (mz)
Metal Detector (Loin) 4.57
Metal Detector (Flake) 1.11
Sort Flake 1 5.45
Sort Flake 2 8.18
Sort Flake 3 2.73
Loin Packing 3.79
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Layout Model 1

Efficiency of Layout
Tuna loin Flake 1 Flake 2 Flake 3
Distance of Movement (m) 44.5 34.17 30.69 24.33
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% Area utilization 76.96 %
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Layout Model 2
Efficiency of Layout Tuna loin Flake 1 Flake 2 Flake 3
Distance of movement (m) 17.6 21.86 24.09 22.35
Total lead time (s) 503.28 856.1 1354 188.6

% Area utilization 72.37 %
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5.00 up

1.40-1.80

AATIATTHIITUY (kg.meathr)
1.80-24% 248350 3.50-5.00

5.00 up

1.40-1.80

Yield (36)

1.80-2.45% 2.45-3.50 3.50-5.00

5.00 uwp

Packing (loin)

Packing (Flaks)
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Al Al AK AL AM AN

23

24 UrAaY L2811 17 MUUABE U141A (hromin)

25 fIIHEA 1.40-1.80 1.80-2 49 249350  3.50-5.00 5.00 up

26 Thawing EDTVI EDTVI0! EDTVI0! EDTVI EDTVI
- i - - "

27 | Butcherung EDTVI EDTVI0! EDTVI0! EDTVI EDTVI
i i - - "

28 | Pre-cocking EDTVI EDTVI0! EDTVI0! EDTVI EDTVI
i i - - "

P Cocling HDTVIM EDTWVIO! EDTVI0! HDTVIM EDTVIM
i i - - "

30 | Skinning off =DV =DV =DV =DV =DV
" . - - "

31 Cleaning =DV =DV =DV =DV =DV
" . - - "

32 Packing =DV =DV =DV =DV =DV

33 579 EDTVI EDTVI0! EDTVIO! EDTVI =DV

34

3c Productive labor

” WA 1.40-1 80 1.80-2 .49 2.49-3.50 3350-500 5.00up

- (22) =DV =DTVI0! =DV 0! =DV =DV

E=:

= Efficiency Line Balance

0 WUIA 1.40-1.80 1.80-2.49 2.49-3.50 3.50-5.00 S5.00up

a1 (=) HDTVI HDTVIO! HDTWVIO! HDTVI EDTVIM

42

a3 wield (24)

Prodduct

” 1.40-1.80 1.80-2 .49 249350 3.50-5.00 S5.00up

s Loin 0.00% 0.00%% 0.00%% 0.00% 0.00%

a6 Flake 0.00% 0.00%% 0.00%% 0.00% 0.00%

47 ) 0.00% 0.00% 0.00% 0.00% 0.00%
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