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The marine equipment companies expanding facility investment in accordance with the booming economy are suffering from the
reduced demand and the growth of chinese businesses, In this regard, the risk of overinvestment and the importance of prudent
equipment investment must be reconsidered, Thus, in this study we performed a productivity and economical efficiency analysis
in order to evaluate the investment value on production facilities in a company under the present conditions, The freezer of a
fishing vessel manufactured by N company is selected as the subject of our study, while the assembly and welding cooling
plates are configured as the scope of automation, Analysis on productivity and economical efficiency was conducted through
CYCLONE (Cyclic Operation Network) simulation and economic analysis methods after analyzing the production process of
freezer, The proposed analytical technique can be used to support the investment decision in production automation equipment
of fishing vessels freezer,

Keywords : Productivity analysis(4iAHA 2AM) - Economic analysis(ZAlA £41) CYCLONE Simulation(AfO |22 AlE2|0[N), Freezer
of a fishing vessel(HAMZ WHZt7)). Production automation(A4AXISS])
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1. Bottom frame

2. Freezing element
3. Marine lock

4. Operating handle
5. Inlet manifold
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6. Inlet orifices 11. Lifting yoke

7. Inlet hoses 12. Suction manifold
8. Inlet pipe 13. Suction hose
9. Name plate

10. Hydraulic ram

. 2 Horizontal-Plate Freezer(HPF) components

w
N
4
ogk
ook

4

{ 42| NS

5 W2|o| MMSHE Minlmdnt $5 ZAR}el Al
H A 3M2 vigez BASICEL A sA e chgat 20

O ZMx| @ AR +EE W29 7|2 oIt =
= e Zalgs =25k

@ 420 B - Yz Exet Holr 7el=le 6o 8Y
2 FRisich

(@ HZHh =2 . 2pMEl HZHIo| o|SRE Zaf ol ZEst
= Y FHsict

® HoSA oA - HZHTO| et Holvt 7RelEe SAE
4ASIY

(® 7|EtdH| Mx| : 2= 23, Y= Wzt oy mo|=
9| 7|E} Mu|E Mx|ElCE

® T2AA =l @ £Ey W2P| =7 = Aol HHE F7
2 I =BHE Eelsict

M

3.1.3 FAlfor MY R AR B

-m
>
=
ro

[0
0=
>
4]
02

d ZA0IM 22 A AS3t 28

42 7152z sSEHAR A), ASSH32E(AR B), Ats

SEY U TRIARI O)2 MFsIGict Hiele] Aol wl
Aol AIE 2l2ig Sis| Siele Rieiolel, WREH A, &t
QUAIZKS Hal5 Table 134 Zch Aigie Tajel Mx|, W2iE
BH, WAE TR, WoisA oz, J|Ers| Mx|, 2 &
oloz 25 sict Alelolale Malzlelzxz soloz TS

0 Fd|= T Fefol, WohEH =T} ARSEICE FALCHeH E =i
giHnL AQAIZIM o7t 7|22, XS5 SFME S2
Tefslof W2T SHeUY 2 FRBHO e FIlEel B
oIl &l 2 AR AIZES MYSINCE Table 2= FAKHOH H
Z7[80l Rlotolel Fu| 2 ARAIZ| g xR0},
Table 1 Simulation input data of HPF production
Work Laborer |Equipment|Time(min)
©) Frame . Lo Traveling 150
installation crane
® Platg W2 Traveling
welding 950
. L2 crane
& milling
® Assembly L2 Traveling 30
of plate crane
® Connection Lo Traveling 200
of horses crane
® Installation
of attached (= L2 - 150
equipment
® Inspection
of irculation L2 Pump 150
system
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& L(worker), W(welder

=
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Table 2 Additional input data case by case

Case Laborer Equipment Time(min)

A, Manual W2 An manual welding

welding & . 950

. L2 machine

milling

B. Automatic An automatic

welding & - welding & Milling 475
milling machine

An automatic
welding & Milling 475
_ machine

C. Automatic
welding &

milling and .
assembly An automatic 312

assembly machine

2= L(worker), W(welder)
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Table 3 CYCLONE Simulation results for effectiveness
of model test

Productivity information

Total Sim. Time Productivity Hour
: Cycle No :
Unit (cycle/min) | per cycle
115,113.7 124 10.77E-4 15.47
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Fig. 3 CYCLONE Simulation model of manufacturing process
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Table 4 CYCLONE simulation results

Case A. manual welding

Productivit Hour
(cycle/min)| per cycle

115,175.5 96 08.33E-4| 19.99
Case B. automatic welding
Total Sim. Time Unit

Total Sim. Time Unit [Cycle No.

Productivit Hour
(hour per cycle) (cycle/min)| per cycle

114,836.3 120 10.44E-4| 15.94
Case C. automatic welding and assembly

Total Sim. Time Unit
(hour per cycle)

115,182.7 131

Cycle No.

Productivit Hour
(cycle/min)| per cycle

11.37e-4| 14.61

Cycle No.
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Table 5 The amount of cost per hour

Welder | Worker Welding | Assembly Estate

equip equip
(w/hr) | (w/hr) (#/hr) (#/hr) (#/hr)

Cost|21,875(12,500| 1,850 3,750 12,500
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Table 6 The total unit cost case by case

, ) Sum
Labor |Equipment| Estate | Material (Lab.+Equip
cost cost cost cost
+Esta.+Mat

(W/cycle) | (#/cycle) |(#/cycle)| (#/cycle) eri)

A11,375,000[ 3,000 |250,000|33,750,000(35,378,000

B| 399,361 | 29,552 |199,680(33,750,000/34,378,593

C| 366,569 | 82,111 |183,284|33,750,000(34,381,964

Productivity (cycle/hr) A: 0.0500, B: 0.0626, C: 0.0682
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Table 8 Results of the economic analysis
Table 7 Net cash flow case by case (#)
y Case A Case B Case C Adopted
year | Case A () Case B (%) Case C (#) Case
o) 0, [o)
0 | -20,000,000 | 200,000,000 | ~300,000,000 ARR | 152.5% | 155.4% | 154.6% B
NPV | # 27.80E8 | # 28.90E8 | # 27.89E8 B
1 962,000,000 | 1,062,141,000 | 1,061,804,000
Pl 1.2695 1.2833 1.2707 B

2 |1,010,310,000 | 1,115,248,000 | 1,114,894,000
3 | 1,058,420,000 | 1,168,355,000 | 1,167,984,000
4 |1,116,152,000 | 1,232,084,000 | 1,231,693,000
5 |1,173,884,000 | 1,173,884,000 | 1,295,401,000 a5 e

HCase A E(Case B Case C

1534

1525 1346 1.2833

12695 1.2707
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. - _ - _ (X b
sigsse| BYANT 37|15 oAlsh| sl = HEssss o NPVGESH)
EAESICE Fig. 5 Result comparison of the economic analysis
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Case C
0 B Case A MCase B Case C
l 1 2 3 4 5
30,000,000 212
, 1.549
Fig. 4 Net cash flow chart case by case (#) 208 202 1.275
1.524 1.538

12687 1.2586

3.43 ZHd 4 Z3t

oM EME MFSES viECR HNY 242 Siict 4
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A& EMZIE Al IR Ciot B RIS SELY(AR Blo| 7t ARRGALOD)  NPV(xESHW) i
I Eldel et 2 LiEtCE ARl B ARICO HIsH 8.7% Fig. 6 Result comparison of the economic analysis
LE2 MAMMES LIERLHX|T L2 CIJMAL B[RO 5|#&o|2 depending on sales “75”
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Fig. 7 Result comparison of the economic analysis
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Fig. 8 Result comparison of the economic analysis
depending on sales “150”
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