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Research on Application of Inventory Analysis to Fishing Boat

- C : Inventory Analysis on FRP Fishing Boat -
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Abstract

The life cycle of the ship including materials and parts is so complicated that a full-scale LCI (Life
Cycle Inventory) analysis of FRP (Fiber Reinforced Plastics) fishing boat has not been carried out
yet. Therefore, the authors tried to model LCI analysis of FRP fishing boat. The scope of analysis
included the production of energy and materials; shipbuilding; operation. Dismantling and
recycling of used FRP from dismantled ships were not included in the analysis. CO2 emission was
selected as one of the analyzed loads to the environment.

Process analysis with matrix calculation for the simplified boat parts was used in the execution of
the analysis. It was possible to estimate the amount of CO2 emission throughout the life cycle of
FRP fishing boat and through the execution of the analysis, the implementation method of LCI
analysis of FRP fishing boat was created.
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17 1/2
1. 2. 3. 4. 7. 8. 9. 10.
NEC: NIRE NIRE NIRE NIRE NIRE NIRE NIRE
ABM
I P P P 1 P P
550%
Heavy oil Diesel oil LPG Toluen stylene
45%

- (MJ) 1 -2.82E-03 | -2.82E-03 | -2.82E-03 | -3.54E-02 | -7.86E-02 | -1.88E-01 0 -5.40E+00 | -3.20E-01
(kg) 0 1 0 0 0 0 0 0 -4.21E-01 0
(kg) 0 0 1 0 0 0 0 0 0 0

(kg) 0 0 0 1 0 0 0 0 -1.50E-01 ]
(kg) 0 0 0 0 1 0 0 0 0 0
(kg) 0 0 0 0 0 1 0 0 0 0

(kg) 0 0 0 0 0 0 1 -6.00E-01 0 0

(kg) 0 0 0 0 0 0 0 1 0 0

(kg) 0 0 0 0 0 0 0 0 1 0
(kg) 0 0 0 0 0 0 0 -4.00E-01 ] 1

(kg) 0 0 0 0 0 0 0 0 0 0
(kg) 0 0 0 0 0 0 0 0 0 0

(kg) 0 0 0 0 0 0 0 0 0 0
(kg) 0 0 0 0 0 0 0 0 0 0
(kg) 0 0 0 0 0 0 0 0 0 0
PVC(kg) 0 0 0 0 0 0 0 0 0 0
(kg) 0 0 0 0 0 0 0 0 0 0
(kg 0 0 0 0 0 0 0 0 0 0
(kg) 0 0 0 0 0 0 0 0 0 0
(kg) 0 0 0 0 0 0 0 0 0 0
(m2) 0 0 0 0 0 0 0 0 0 0
(kg) 0 0 0 0 0 0 0 0 0 0
FRP (1 26ton) 0 0 0 0 0 0 0 0 0 0
(kg) -1.20E-02 | -8.42E-05 | -8.42E-05 | -8.42E-05 | -1.06E-03 | -2.35E-03 | -5.61E-03 0 0 -9.56E-03
(kg) -1.80E-02 | -1.01E+00 | -1.01E+00 | -1.01E+00 | -5.48E-01 | -1.22E+00 | -8.12E-01 | -7.18E-02 0 -1.42E+00
(ka) -1.10E-02 | -8.18E-05 | -8.18E-05 | -8.18E-05 | -1.03E-03 | -2.28E-03 | -1.12E-02 0 0 -9.29E-03
(kg) 0 0 0 0 -2.50E-01 0 0 0 0 0
(ka) -1.05E+01 | -7.64E-02 | -7.64E-02 | -7.64E-02 | -1.18E+00 | -1.95E400 | 1.09E+02 0 0 -1.23E+00
(kg) 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 -1.20E+00 0
(kg) 0 0 0 0 0 0 0 0 0 0
(kg) 0 0 0 0 0 0 0 0 0 0
CO,(kg) 1.17E-01 | 1.26E-01 | 1.26E-01 | 1.26E-01 | 4.47E-01 | 9.93E-01 | 1.16E+00 | 1.56E-02 | 3.33E+00 | 1.66E+00
(kg) 0 0 0 0 0 0 0 1.20E-04 0 0
(kg) 0 5.95E-09 | 6.32E-09 | 6.32E-09 | 7.93E-08 | 1.76E-07 | 4.21E-07 | 3.00E-04 | 2.03E-01 | 7.17E-07

20




17 2/2
11. 12. 13. 14, 15. 16.PVC 17 18. 19. 20 211. - 23.
NIRE s NIRE s
25800254 25800211
P P | P | P +PVC P P P
Sander 26ton

-9.11E+00 0 -8.57E-01 0 -6.18E-01 0 0 0 0 0 -1.50E-01 0 -8.50E+04
-2.48E+00 0 0 0 0 0 0 0 0 0 0 0 -1.36E+03

0 0 -3.67E+00 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 -1.20E+01

0 0 0 0 0 0 0 0 0 0 0 0 -7.74E+01

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 -2.69E-02 0 0 0 0 0 -6.48E+03

0 0 0 0 0 0 -1.66E-03 0 0 0 0 0 -3.08E+03
-1.46E+00 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0 -6.97E+01

0 1 0 0 0 0 -8.02E-01 0 0 0 0 0 -4.90E+02

0 0 1 0 0 0 -1.71E-01 0 0 0 0 0 -6.70E+02

0 0 0 1 0 0 0 0 0 0 0 -1.05E+00 0

0 0 0 0 1 0 0 -1.00E+00 | -1.00E+00 | -5.00E-01 0 0 -4.00E+02

0 0 0 0 0 1 0 0 0 -5.00E-01 0 0 0

0 0 0 0 0 0 1 0 0 0 0 0 -2.53E+03

0 0 0 0 0 0 0 1 0 0 0 0 -1.03E+04

0 0 0 0 0 0 0 0 1 0 0 0 -3.73E+03

0 0 0 0 0 0 0 0 0 1 0 0 -1.25E+03

0 0 0 0 0 0 0 0 0 0 1 0 -2.64E+01

0 0 0 0 0 0 0 0 0 0 0 1 -5.34E+01

0 0 0 0 0 0 0 0 0 0 0 0 1

0 0 0 0 -5.32E-01 | -2.37E-02 0 0 0 0 0 0 0

0 0 0 -4.35E+00 | -4.27E-02 | -5.09E-01 0 0 0 0 0 0 0

0 0 0 -3.55E-01 | -2.02E-02 | -5.20E-01 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 -3.70E-02 | -1.68E+01 | -1.90E+01 0 0 0 0 0 0 -1.44E+05

0 -1 -2.31E+00 0 0 0 0 0 0 0 0 0 0

0 0 0 0 -1.10E+00 | -4.00E-04 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 -1.56E-03 0 0 0 0 0 0 0 0 0

0 0 0 0 -3.83E-01 0 0 0 0 0 0 0 0
5.00E-02 1.09E-01 7.87E-02 1.10E+00 1.17E+00 1.94E+00 0 0 0 0 0 0 4.24E+03

0 0 0 0 0 0 1.07E-03 0 0 0 0 0 2.59E+02
4.10E-01 0 1.57E-01 1.43E-02 1.39E-06 1.30E-01 0 0 0 0 7.50E-01 5.26E-02 5.82E+03

21
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- 1.14E+05 (MJ)
2.83E+03 (ko)
4.04E+03[  (kg)
4.62E+02| (ko)
1.20E+01 (ko)
7.74E+01 (k)
3.93E+03| (kg)
6.55E+03  (kg)
3.08E+03  (kg)
2.72E+03| (ko)
6.97E+01 (ko)
2.52E+03 (ko)
1.10E+03|  (kg)
5.62E+01| (kg)
1.51E+04| (kg)

PVvC 6.27E+02| (ko)
2.53E+03 (ko)
1.03E+04| (ko)
3.73E+03|  (kg)
1.25E+03]  (kg)
2.64E+01] (m2)
5.34E+01|  (kg)

FRP 1 ()
19
(kg)
-9.44E+03
-1.83E+04
-1.98E+03
-3.00E+00
-1.18E+06
-5.07E+03
-1.66E+04
-3.71E+03
-8.77E-02
-5.76E+03
Co, 5.73E+04
2.63E+02
6.75E+03

22




20 CO,

Co, ko) | ()
1.34E+04 23.3
3.58E+02 0.6
5.11E+02 0.9
0.00E+00 0.0
1.03E+04 0.0
7.69E+01 0.1
4.56E+03 8.0
1.02E+02 0.2
1.03E+04 17.9
4.51E+03 7.9
3.49E+00 0.0
2.74E+02 0.5
8.67E+01 0.2
6.18E+01 0.1
1.76E+04 30.8
PVC 1.22E403 2.1
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
FRP 4.24E+03 7.4
5.73E+04 100.0
21 1 km
100 | 100 | 545
kt 7 i 135 i 25
kw) 405 i 405 i 220
1 km h km | 3.18E-02 | 4.00E-02 | 2.16E-01
1 km MJ/km 4.63E+01 | 5.82E+01 i 1.71E+02
4 550  PS
1PS = 0.7355  (KW)
1kt = 1.852  km/h
1 kwh = 36 (M)
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22 1/2
1. 2. 3. 4. 5. 6. 7. .
NEC s NIRE s SRIMOT
ABO 25800016 25800254
| | 1 P 1 P P
+
Diesel |1 550(PS)

MJ 1 0 0 -6.18E-01 0 0 0 0

kg 0 1 0 0 0 0 -6.11E-02 0

kg 0 0 1 0 0 0 -2.88E-04 0

kg 0 0 0 1 0 0 0 0
kg 0 0 0 0 1 0 0 -1.05E+00

1 0 0 0 0 0 1 0 0

MJ 0 0 0 0 0 0 1 0

kg 0 0 0 0 0 0 0 1

km 0 0 0 0 0 0 0 0

km 0 0 0 0 0 0 0 0

km 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

kg 0 0 0 0 0 0 0 0

(kg) -1.20E-02 | -5.10E-03 -5.10E-03 -5.32E-01 0 -9.44E+03 0 0

(kg -1.80E-02 | -1.03E+00 -1.03E+00 -4.276-02 | -4.35E+00 | -1.83E+04 0 0

(kg -1.10E-02 -6.19E-02 -6.19E-02 -2.02E-02 -3.55E-01 -1.98E+03 0 0

(kg) 0 0 0 0 0 -3.00E+00 0 0

(kg) -1.056+01 | -2.10E-01 -2.10E-01 -1.68E+01 | -3.70E-02 | -1.18E+06 0 0

(kg) 0 0 0 0 0 -5.07E+03 0 0

kg 0 -1.40E-04 -1.40E-04 -1.10E+00 0 -1.66E+04 0 0

(kg) 0 0 0 0 0 -3.71E+03 0 0

kg 0 -3.20E-04 -3.20E-04 0 -1.56E-03 -8.77E-02 0 0

(kg) 0 0 0 -3.83E-01 0 -5.76E+03 0 0

€0, kg 1.17E-01 2.84E-01 2.84E-01 1.17E+00 1.10E+00 5.73E+04 1.90E-01 0

(kg) 0 0 0 0 0 2.63E+02 0 0

kg 0 0 0 0 0 0 8.70E-06 0
(kg) 3.12.E-06 2.20E-03 2.20E-03 1.39E-06 1.43E-02 6.75E+03 9.89E-05 5.26E-02

24




22 2/2
’ )( 10. )( 1 )( 12. 13. 14. 15. 16.
/ /
P P P P P P P P
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 -2.00E+03 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
-4.63E+01 -1.71E+02 -5.82E+01 0 0 0 0 0
0 0 0 0 0 -5.34E+01 0 0
1 0 0 -1.89E+01 -1.89E+01 0 0 0
0 1 0 -2.78E+01 -1.39E+01 0 0 0
0 0 1 -2.07E+01 -2.07E+01 0 0 0
0 0 0 1 0 0 0 -1.82E-05
0 0 0 0 1 0 0 -5.56E-05
0 0 0 0 0 1 0 -3.03E-07
0 0 0 0 0 0 1 -1.60E-08
0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 1.80E+04 0 4.81E+01 2.00E+03 0

25




23

174( ) 20
1 kg 3,132 t 62,640 t
MJ 1.98E-05 6.20E+01 1.24E+03
kg 2.27E-02 7.12E+04 1.42E+06
kg 1.07E-04 3.36E+02 6.71E+03
(kg) 3.20E-05 1.00E+02 2.00E+03
kg 1.70E-05 5.33E+01 1.07E+03
1 0 0 0
MJ 3.72E-01 1.17E+06 2.33E407
kg 1.62E-05 5.07E+01 1.01E+03
km 1.39E-03 4.37E+03 8.74E+04
km 1.28E-03 4.01E+03 8.01E+04
km 1.53E-03 4.78E+03 9.57E+04
1.82E-05 5.70E+01 1.14E+03
5.56E-05 1.74E+02 3.48E+03
3.03E-07 9.49E-01 1.90E+01
1.60E-08 5.01E-02 1.00E+00
kg 1.00E+00 3.13E+06 6.26E+07
24
174( ) 20
1 kg 3,132 t 62,640 t
(kg) -1.34E-04 -4.19E+02 -8.38E+03
(kg -2.36E-02 -7.39E+04 -1.48E+06
(kg -1.42E-03 -4.45E+03 -8.90E+04
(ko) 0 0 0
(kg) -5.54E-03 -1.74E+04 -3.47E+05
(kg) 0 0 0
kg -3.85E-05 -1.21E+02 -2.41E+03
(kg) 0 0 0
kg -7.34E-06 -2.30E+01 -4.60E+02
kg -1.22E-05 -3.84E+01 -7.67E+02
Cco, kg 7.73E-02 2.42E+05 4.84E+06
(kg) 0 0 0
kg 3.24E-06 1.01E+01 2.03E+02
(kg) 3.28E-01 1.03E+06 2.05E+07

26




25 co,
1(kg)
CoO, kg
2.32E-06 0.0
6.46E-03 8.4
3.04E-05 0.0
3.75E-05 0.0
1.87E-05 0.0
0 0.0
7.07E-02 91.5
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
7.73E-02 100.0
26 Co,
1(kg)
Co, kg
2.58E-02 33.4
5.14E-02 66.5
1.87E-05 0.0
3.98E-05 0.1
0 0.0
7.73E-02 100.0
27
20
(ka) (ka) (ka)
-1.78E+04 -9.44E+03 53.00 -8.38E+03 47.0
-1.50E+06 -1.83E+04 1.2 -1.48E+06 98.8
-9.10E+04 -1.98E+03 2.2 -8.90E+04 97.8
-3.00E+00 -3.00E+00|  100.0 0 0.0
-1.53E+06 -1.18E+06 77.3  -3.47E+05 22.7
-5.07E+03 -5.07E+03]  100.0 0 0.0
-1.90E+04 -1.66E+04 87.3 -2.41E+03 12.7
-3.71E+03 -3.71E+03]  100.0 0 0.0
-4.60E+02 -8.77E-02 0.0, -4.60E+02 100.0
-6.53E+03 -5.76E+03 88.2l -7.67E+02 11.8
co, 4.90E+06 5.73E+04 1.2 4.84E+06 98.8
2.63E+02 2.63E+02 100.0 0 0.0
2.03E+02 0 0.0 2.03E+02 100.0
2.05E+07 6.75E+03 0.0, 2.05E+07, 100.0

27



28 co,
Cco,
kg
1.35E+04 0.3
4.05E+05 8.3
5.11E+02 0.0
0.00E+00 0.0
5.36E+00 0.0
7.69E+01 0.0
4.56E+03 0.1
1.02E+02 0.0
1.03E+04 0.2
4.51E+03 0.1
3.49E+00 0.0
2.74E+02 0.0
8.67E+01 0.0
1.24E+03 0.0
2.00E+04 0.4
PVC 1.22E+03 0.0
1.91E+03 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
4.24E+03 0.1
4.43E+06 90.5
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
0.00E+00 0.0
4.90E+06 100.0

28



