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A Study on Standard Process and Environmental Analysis in
Ship Repair Workshop
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{Abstract)

It is expected that the global market for vessel repair and remodeling will grow up to
the scale of about 25 billion dollars by 2023. Korea's shipbuilding industry is leading the
world with its international competitiveness in design and production technology. The
actual status of vessel repair industry, however, is poor as there are only two or three
companies for vessel repair that can deal with large vessels in the area of Gyeongnam.
The reason is that civil complaints are filed severely about environmental problems and
environment-related regulations are so strict that it is fairly hard to get governmental
approval for the operation of a vessel repair workplace. Domestic vessel repair
companies mainly target small- and medium-sized vessels. There are only few workplaces
that can carry out regular examination or repair work on large vessels such as LNG
vessels, and due to the high price of vessel repair, most of the domestic repair work on
large vessels including LNG vessels tends to be snatched by markets in Southeast Asia or
China. Despite the tremendous domestic demand of Korea that has established the
world's first shipbuilding industry and world’s sixth biggest harbor infrastructure, its
vessel repair industry can be said to be in very poor condition. In order to vitalize vessel
repair industry, this study is aimed to analyze the environmental influence of vessel
repair workplaces in Gyeongnam where vessel repair companies are concentrated and
suggest standard processes by analyzing vessel repair processes precisely.

Keywords : Environmental Analysis, Fugitive Dust Painting, Ship Repair,
Standard Process
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Table. 1. Types of ship repair and renovation
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Table 2. Characteristics of ship repair
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Table 3. Location of environmental impact investigation
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-4 — oo
I Ey 24 914
i A“; 33.1 CH7IR ZAfZ
C Ry 718 2AMEARE, PM-10  24.5~28.8ug/1,
7 as NO, 0.001~0.007ppm, SO, 0.003ppm, CO
A-4 0.30~0.40ppm, O3 0.022~0.027ppm, Pb &4
SW-1 E~0.001ug/, WA EHEE Ueht BE AF
o | SW-2 oA 7] 7S USSR AR AL
¥ T Table 43 A} 2] Hege] i)l 2AHE
SW-
2 g yERd Aol
SW-5
SW-6 .
NV-1 3.3.2 SliY=E ZAREL
& NV-2 Adl E|RrARel ooy 2AMETL 235
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Table 4. Air quality investigation results
T W A-1 A-2 A-3 A-4 H371E
PM-10 (ug/m) 28.8 24.5 25.2 26.7 100 oJs}
NO; (ppm) 0.001 0.002 0.003 0.007 0.06 °Js}k
SO, (ppm) 0.003 0.003 0.003 0.003 0.05 oJs}
CcO (ppm) 0.30 0.30 0.40 0.40 9 os}
03 (ppm) 0.022 0.026 0.024 0.027 0.06 o3}
Pb (ug/mt) 0.001 1% 54% 0.000 0.5 o8}
EIE (ug/m) 242 24z 24 4% 5 o3}




MHF 2| 2FAZol BEIY 2 2 2Mo| #2903
Table 5. Ocean water quality investigation results
o u _ jw—1 _ SW-2 _ SW-3 _ SW-4 _ SW-5 _ SW-6 s
25 | AF | 25 | AS | 35 | AF | B | AS | 35 | AF | 2 | AF
pH (-) | 805 | 806 | 813 | 804 | 811 | 805 | 813 | 808 | 8.13 | 8.14 | 813 | 810 | 6585
bihsy (psw | 313 | 31.4 | 313 | 31.7 | 31.2 | 31.7 | 31.2 | 31.6 | 31.2 | 31.3 | 31.1 | 318 -
T (C) | 21.28 | 21.23 | 21.35 | 21.42 | 21.50 | 21.37 | 20.97 | 21.01 | 21.37 | 21.30 | 22.04 | 21.57 -
COD | (mg/L)| 1.6 | 1.6 | 1.8 | 1.0 | 1.6 | 1.4 | 1.6 | 1.8 | 12 | 1.6 | 1.8 | 14 -
DO (mg/L) | 5.17 | 5.34 | 5.82 | 4.61 | 559 | 4.65 | 5.87 | 540 | 588 | 599 | 5.70 | 5.32 -
SPM (ng/L) | 0.2 72 | 02 | 63 0.2 63 06 | 73 02 | 81 0.2 73 -
T /%@) 350 | 0.4 20 0.2 80 04 |EAE| 02 |EHE]| 1.0 80 0.4 | 1.00
T-N (mg/L) | 0.297 | 240 |0.193| 40 |0.220| 100 |0.204 | 70 [0.192| 20 |o0.212| 30 -
T-P (ng/L) | 0.048 | 0.271 | 0.039 | 0.394 | 0.041 | 0.373 | 0.035 | 0.287 | 0.035 | 0.212 | 0.037 | 0.322 -
NH*-N | (ng/L) | 0.116 | 0.048 | 0.053 | 0.073 | 0.050 | 0.072 | 0.031 | 0.054 | 0.044 | 0.040 | 0.057 | 0.053 -
NO,-N | (ng/L) | 0.006 | 0.088 | 0.002 | 0.237 | 0.004 | 0.247 | 0.001 | 0.130 | 0.002 | 0.044 | 0.002 | 0.147 -
NOs-N | (ng/L) | 0.063 | 0.006 | 0.031 | 0.011 | 0.031 | 0.011 | 0.006 | 0.007 | 0.024 | 0.002 | 0.028 | 0.008 -
PO -P | (mg/L) | 0.030 | 0.027 | 0.015 | 0.032 | 0.021 | 0.050 | 0.011 | 0.038 | 0.014 | 0.025 | 0.016 | 0.030 -
Si0-Si | (mg/L) | 0.429 | 0.027 | 0.138 | 0.051 | 0.206 | 0.052 | 0.099 | 0.032 | 0.084 | 0.019 | 0.139 | 0.032 -
cr (ug/L) | 0.079 | 0.606 | 0.253 | 0.174 | 0.132 | 0.172 | 0.183 | 0.118 | 0.103 | 0.615 | 0.182 | 0.105 | 200
cd (ug/L) | 0.022 | 0.012 | 0.019 | 0.026 | 0.020 | 0.026 | 0.028 | 0.023 | 0.024 | 0.023 | 0.024 | 0.023 | 19
As (ug/L) | 1.090 | 1.156 | 1.068 | 1.065 | 1.130 | 1.101 | 1.000 | 1.000 | 1.011 | 1.032 | 1.008 | 1.085 | 9.4
Pb (ug/L) | 0.144 | 0.051 | 0.068 | 0.053 | 0.050 | 0.042 | 0.070 | 0.077 | 0.057 | 0.114 | 0.051 | 0.057 | 7.6
Zn (ug/L) | 7.800 | 7.900 | 5.574 | 7.492 | 5.779 | 8.137 | 7.327 | 9.900 | 6.403 | 7.466 | 6.143 | 7.069 | 34
Cu (ug/L) | 1.353 | 0.747 | 0.947 | 0.635 | 0.935 | 0.731 | 0.963 | 1.269 | 0.627 | 1.280 | 0.708 | 0.940 | 3.0
Hg (g/l) | B1%E | 805 | B0% | B0% | 205 | B0 | 805 | B1% | 80% | 2405 | B0E | 20% | 18
CN (mg/l) | BA%E | E0E | 1S | E0F | 205 | B0 | 845 | B1E | 805 | 205 | B4F | 21F | o001
TOC | (mg/L) | 1.760 | 1.510 | 1.710 | 1.620 | 1.700 | 1.450 | 1.550 | 1.560 | 1.470 | 1.480 | 1.570 | 1.630 -
Table 6. Noise and vibration investigation results
T+ B NV-1 NV-2 NV-3 NV-4 NV-5
19] 42.9 441 49.9 53.4 39.5
23] 45.2 44.0 53.5 54.8 45.1
=71 3% 475 38.6 52.2 54.2 38.7
v 4%] 43.9 44.1 48.0 54.6 40.2
AL s 44.8 42.7 50.9 54.2 40.8
(dB(A)) 7= 65 65 70 70 65
13 41.4 39.8 46.3 45.5 31.6
ozt 28] 410 37.4 46.5 43.1 30.6
- 3 412 38.6 46.4 44,3 31.1
S471E 55 55 60 65 55
19] 13.9 11.8 12.2 36.4 15.4
=71 23] 23.1 10.2 12.1 32.8 10.2
a B T 18.5 11.0 12.1 34.6 12.8
(dBV) ?Hﬂﬂ%; 70 70 70 70 70
E 11.4 11.6 11.0 167 9.4
oFzk B T 11.4 11.6 11.0 16.7 9.4
A7 65 65 65 65 65
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Table 7. Repair process of floating dock type
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Table 11. Standard process for hull renew working
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Table 12. Standard process for Ship shell painting
working
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Table 13, Standard process for ballast water tank
painting working
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Table 14, Standard process for ship main deck working
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