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Rauta
17 SPC
collaboration meeting

DE49
17 12 89 collaboration meeting
8 2 9 6 SPC
SPC
DE49
18 2 18 collaboration meeting
18 2 20-24 IMO/DE49
18 3 6 7 SPC
DEA49
MSC81
2.3 CG
DE48 CG CCs Mrs. Xiang Yang
DE49
2.4 DE49
DE49 33
Verification DE49/6/9
DE49/6/10
inspectors DE49/6/11
SOLAS DE49/6/12
abrasive inclusions DE49/6/13
Dust DE49/6/14
25
DNV
2.6 DE49
DE48 CG
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3%

1SO8502-3

guantity rating 1 100um

2006 7 1 SOLAS XIl | 6.3

2006 12 2008

St3

100um

150m
SOLAS II-1



3. IMO

3.1
MSC DE
2004 2 DEA47 DEA47
2 IACS DE48
IACS ICS INTARTANKO
JWG DE
IACS MSC79
JWG DE48 TSCF15
2002
IACS WG
TSCF15 DE48 5
DE48 WG
DE49 WG
CG DE
3.2
48 (DE48)
CG Mrs. Xiang
Yang DE49 CG
.1 to further develop the draft performance standards for protective coatings, on the basis of document DE
48/12, taking into account documents DE 48/12/1, DE 48/12/2, DE 48/12/3, DE 48/12/4, DE 48/12/5
and DE 48/12/6 and comments and proposals made in plenary; and
.2 to submit a report to DE 49.
3 49
2
RR-SPC
RR-SPC
1 April 11 May 10 May 9 May 10
2 June 6 July 1 June 22 July 1
3 July 18 Aug. 25 Aug. 11 Aug. 19 & Aug. 25
4 Sept. 12 Oct. 7 Sept. 22 Sept. 30
5 Oct. 20 Nov. 1 Oct. 27 Nov. 1
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2005 5 80 (MSC80) 150m

MSC80 DE

14.13 Following discussion, the Committee agreed to the expansion of the scope of the item as suggested
by DE 48 and further instructed the DE Sub-Committee and its correspondence group on the
subject:

.1 to consider incorporating in the performance standards methods and a scheme of verification
and survey for protective coatings;

.2 to take into account that performance standards for protective coating systems for seawater
ballast tanks should be different from those for void spaces into which seawater normally does
not enter; and

.3 to consider developing consequential amendments to SOLAS, as appropriate.

3.21CG
CG
4 11 ]
1 - 1*" work package
A
2 —
3
4 15
15
5 Table.
.6
g
.8
5 10 ]
1t work package
11 20 ]
MSC80 150m
-1 32 CG
6 28 29 ]
1 2" draft
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2" work package
-1 32

7 18 ]

8 19 ]
2" work package

[ 20 ]

O 12 ]
Final draft
[10 21 ]
CG Report
11 1 ]
CG Report
[11 10 ]

IMO  CG Report

3.3 DEA49
SPC

Verification

SOLAS

3rd draft
25

7 1 )

Final Draft
6 DE49
DE49/6/9
SOLAS
DE
DE49/6/10
inspectors DE49/6/11



SOLAS DE49/6/12
SOLAS Xl 6.3 -1 32
-1 3-2 Xl
abrasive inclusions DE49/6/13
”” Abrasive inclusion
77 abrasive
Dust DE49/6/14
2 Dust Grade
Dust Grade 1ISO8503-2 CG "1t 2t 3", "as recommended by the
coating manufacture” "l
ISO Dust (Rating) (Class)
Dust class 1
Dust
Dust rating 1
Class3  Dust Rating 1 Class2 Dust Rating2
3.4 DE49
DE49 WG CG
WG DE49
WG
a
b
c CTF
CTF
WG
d (verification)



WG

(Basic requirement)

WG
WG

2. SOLAS
3. SOLAS
4. CG TOR

WG
WG

M. Hunter (United Kingdom/MCA)
H. Yamada
(21) CHINA, DENMARK, FRANCE, GERMANY, GREECE, IRAN, ITALY,
JAPAN, LIBERIA, MARSHALL ISLANDS, NETHERLANDS, NIGERIA,
NORWAY, PANAMA, REPUBLIC OF KOREA, SINGAPORE, SPAIN,
SWEDEN, UNITED KINGDOM, UNITED STATES, VANUATU
1) HONG KONG, CHINA

(1) EUROPEAN COMMISSION (EC)

(8) INTERNATIONAL CHAMBER OF SHIPPING (ICS), BIMCO,
INTERNATIONAL ASSOCIATION OF CLASSIFICATION SOCIETIES
(IACS), EUROPEAN CHEMICAL INDUSTRY COUNCIL (CEFIC), OIL
COMPANIES INTERNATIONAL MARINE FORUM (OCIMF), COMMUNITY
OF EUROPEAN SHIPYARDS. ASSOCIATIONS (CESA), INTERNATIONAL
ASSOCIATION OF INDEPENDENT TANKER OWNERS (INTERTANKO),
INTERNATIONAL ASSOCIATION OF DRY CARGO SHIPOWNERS
(INTERCARGO)

INTERTANKO

Bl



table.1.b&c, Annex1 B1

INTERTANKO
6 (
)
INTERTANKO, ICS CEFIC, CESA
(CTF)
CESA
CTF
DFT
300 80/20
300
CESA 10
300
1SO012944-9 IMO A798(18) 80/20
300
ICS 90/10 335
ICS
300
ICS
80/20 300 SSPC(
)
ICS
ICS SSPC ICS
80/20 300
90/10 300
90/10 335
WG
90/10
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335 90/10 300

WG
d
CG 2 2
1
ISO8501-3  P3
C
1
1 3
1ISO8501-3 P2
1ISO8501-3
CESA
"The entire length of on edge shall be free of edge breaking and fins,
and reasonably smooth according to the above standard.” ICS
ICS CG P3 2R 2mm
"or equivalent
process” "or equivalent
process"
e
CG 30mg/m?  TSCF NaCl
Cl-
70mg/m? (NaCl) 50mg/m?
(NaCl) 30mg/m? Cl-  50mg/m* NaCl
CG SSP(Secondary Surface Preparation)
f DUST
CG ISO 1
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WG

1ISO8502-3 1

100pam
1
DE49
ICS
100pam 1
2
St3
Sa2 1/2 Sa2 1/2
2
Sa2 1/2
70% Sa2
INTERTANKO
CESA

-12 -
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CESA

ICS
ICS
SOLAS XI1/6.3  2006/7/1
MSC Circular MSC
(CG)
ICS INTERTANKO
BIMCO
SOLAS XI1/6.3
WG CG( Xiang Yang
1.
2.
3.
4. DE50
1. MSC81
2. MSC81 SOLAS 11-1/3-2 X11/6.3
3. MSC81
(CG)
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WG editorial
SOLAS XII1/6.3

IMO
WG

MSC81 3 7
MSC81 6 3
21 4 MSC81

ICS MSC81

INTERTANKO ICS

, ICS, INTERTANKO
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4.1
4
411
4111
1ISO8502-5 , 8502-6
1SO8502-9
(1S08502-5) NaCl
1SO8502-6 (JIS K 0557)
C ClI- 35.5
NaCl (58.5) (13.08)
mg/m?
N=0.01Cx58.5 35.5 0.00126=Cx13.08
N= mg/m?
C= ppm
0.01
0.00126 (m?)
1)
2)
3)
4)
5)

Bristle Patch for 1SO 8502-6
SB ISO 8502-5

JIS K 0557

-15-
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4.1.1-1 (1S08502-6)

41.1-2 (1SO8502-5)

4112
41-1 4
NaCl 50mg/m?
DE49 50mg/m?*(NacCl)

-16 -
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4113

41-1
D
1
DE49
4.1-1 Result of the research for water soluble salts
Shot blasted steel plate Grit blasted steel surface at block stage
(Primary surface preparation) (Secondary surface preparation)
Before shot After shot Before grit After grit
Shipyard blasting blasting Location blasting blasting
(mg/m2) (mg/m2) (mg/m2) (mg/m2)
39.2 26.2 Ceiling 19.6 13.1
A 26.2 26.2 wal | 65 | 131
262 2.2 For | Tia1 T 65
19.6 13.1 Ceiling 32.7 6.5
B 26.2 131 Wall 7 | 65
196 6.5 Floor | 65 _________________ 6 5 ________
39.2 96
C 32.7 19.6 Wall 19.6 13.1
190 196 Floor | 262 | NotDetect
13.1 32.7 Ceiling 131 Not Detect
D 131 327 wal | 65 | 65
65 22 For | Ta0s T o5
C

-21-




4114

4.1-2
A
4.1-2 ”B”
(50mg/m?) C
4.1-2 Result of the measurement on block surface in shipyard A
Block "A™: Block "B": Block "C":
which was assembled in a which was transported by a | which was transported by a
shipyard (A) barge but not splashed barge and splashed seawater
seawater
water-soluble N Max. Avg. N Max. Avg. N Max. Avg.
salt (mg/ m’) 13 26.2 16.1 12 39.2 235 14 5232. | 1470.
4115
1SO8502-6 1
10 20
4.1.1-3
4.1.1-4
1SO8502-9
1SO8502-9 ISO 8502-6
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41.1-3

41.1-4

41.1.6

50mg/m*(NacCl)

1SO8502-9
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4.1.2 (Dust Grade)
4121
1SO8502-3
(1508502-3:1992 Preparation of steel substrates before application of paints related products — Tests for
the assessment of surface cleanliness — Part 3: Assessment of dust on steel surfaces prepared for
painting (pressure-sensitive method))
JISZ 1522 24mm  ><200mm 200mm
39.2N  49.0N 3
3
OHP

1)
2)
3)
20cm 3
JIS Z 1522 24mm
OHP
41.2.2
1SO8502-3
4121 7 4.1-5
4.1-5 Photo.3
1 2
ISO
41-3
1 2 3

=24 -



4.1-4

4.1-3 1ISO8502-3
Class Description of dust particles
0 Particles not visible under x 10 magnification
1 50mm in diameter(not with normal vision)
2 50mm ~ 100mm(with normal vision)
3 < 500mm
4 0.5mm ~ 2.5mm
5 2.5mm <
1SO8502-3
4.1-4 3 1
Floor 2
DE49 C
visual assessment
4.1.2-

4.1.2-2 Result of the research for Dust grade

Shot blasted steel plate Grit blasted steel surface at block stage
(Primary surface preparation) (Secondary surface preparation)
Shipyard Quantity ratings Location Quantity ratings
Ceiling 2 (C2)
A 2 (Size Class : C2) wal | 2c2
Floor | 3(C2), 1(C3) |
Ceiling 3(C2)
B 3(C2) wall | 2(c) |
Floor | 3(C2), 1(C3) |
Ceiling 3(C2), 1(C3)
D 2 (C2) wall | 3(C2), 1(C3) |
Floor | 3(C2), 1(C3) |
4.1.2-1~7
DE49 [11.[2]1.[3]
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1ISO8502-3

4.1.2.3 DE49

Floor 2

41.2-1

4.1.2-2
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41.2-3

412-4

41.2-5
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4.1.2-6

4.1.2-7
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4.2

(Table.1)
421
A B C D 4.2-1
10mm 16mm (MS, HT )
JIS L (MS, HT )
1
4.2-1
A B C 3
Face 1C1 1 pass grinding 1mm cut
grinding 1mm cut
grinding
Web CO2
CO2
A B D 3
Face
1.5mmR
Web FAB
CO2
5 6mm
C D
L
COo2
5 6mm

-30 -

6
1C3 1 pass
1 pass 3 pass
5 6mm



150 . 150
iy Co—t
A | A J *

1C1 grinding 1C3 grinding Sharp edge
( )
150 150
150 150
« 200 200
(a) 13 (b) 2
90
LA
200 250
150
v Ad A
350 .
(c) 3 2
A o e)
B o o
C o
D o
4.2-

-31-




Sa2.5 70%
2 300um
3
B C D3
2 full coat --> full coat
1 2 full coat --> stripe --> full coat
2 2 full coat --> stripe --> full coat --> stripe
A
2 full coat --> full coat
1 2 stripe --> full coat --> full coat
2 2 stripe --> full coat --> stripe --> full coat
4.2-
4.2-
0 FLB1SO
1 FLB1S1
2 FLB1S2
0 FLB2S0
2 1 FLB2S1
2 FLB2S2
0 FLB3S0
3 1 FLB3S1
2 FLB3S2
422
4221

-32 -



500mm

4.2-

Face

Web

100mm  250mm
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4222
4.2- 4.2-

1C1 1C3

4.2- FLB1SO 100mm
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SHARP

4.2-3FLB SO 100mm
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C1

C1
C3

L-Angle
4.2-4FLB SO
C3
L—Angle R
C3
R
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L-Angle



4223

PC
4.2-
ERR Edge Retention Ratio ERR(%)=
4.2-
5mm
DE49 DE49//6/6 ERR(%)= DFT
DFT
(a) (b)
(c)
4.2-5
4224
300pm
1000pam
4.2- C1 C3 R L-Angle
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R-A R-B

R-C L—Angle R
4.2-
A B C
4.2-
A B
A B
FLB3S1
4.2-9 4.2-11 FLB3S1

4225



OS-FLB3S0

4.2-

-39-
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100
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4.2.3 DE49
2
4-2-12 14
300pam

60

4.2-13

14

DE49 WG

4-2-12
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4.2-12
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4.2-13
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4.2-14
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4.3

Sa2.5

431

43-1
1ISO-4624

P=F/A MPa

4.3.2

Sa2.5

Pt3

43-1

Pt3

-48 -



V 40 gap 5mm

4.3-2
450mm 200mm 15mm
Sa2.5 Pt3
WBT ME 0 +
16
Sa2.5 15 0 1 2 2
Pt3 15 0 1 2 2
Sa2.5 15 0 1 2 2
Pt3 15 0 1 2 2
VSEG 14 VSEG
-2
14
-2
Y Y
o 14
a -2
m¥_ v
A VAN
3
ot 14
A 4
L 450
4.3-
17 12 27 18 26 30
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3%

4.3-

4.3-
1 Pt3 PAWPTOO0
2 Pt3 PAWPTO1
3 Sa2.5 PAWSAQO
4 Sa2.5 PAWSAQ1
5 Pt3 PMWPTOOQ
6 Pt3 PMWPTO1
7 Sa2.5 PMWSAQ0
8 Sa2.5 PMWSAQO1
9 Pt3 QAWPTQO
10 Pt3 QAWPTO1
11 Sa2.5 QAWSA00
12 Sa2.5 QAWSAO01
13 Pt3 QMWPTO00
14 Pt3 QMWPTO1
15 Sa2.5 QMWSAQ0
16 Sa2.5 QMWSAO1

-50 -




433.
(1)

150pam
4.3-2
Photo 4.3-1
4.3-2
2005 12 21
1 2 3 4 5 6 7 8 9 10 |imean
PAWPTO0 356] 394| 382 352| 472] 342| 430] 377] 386] 4744 396.5
PAWPTO1 503 610] 520] 530f 526 642 643] 541] 539 530] 5584
PAWSAQ0 482| 471] 482] 404| 405] 439] 479] 555] 521| 471f 4709
PAWSAO1 471] 456] 522 412| 460] 408| 434 516| 472] 426 4577
PMWPTO0 429| 442| 416 452| 485] 420| 437| 402| 424] 498f 4405
PMWPTO1 494| 505] 520] 544] 593] 549] 563] 557] 571] 694 559
PMWSAQ0 323] 397] 428] 456] 483] 324| 429] 423| 477) 488) 42238
PMWSAOQ1 389] 477] 435] 490 525] 497| 517| 464] 509] 551f 4854
QAWPTOO 386] 450] 425 421] 451| 370[ 440| 440] 447] 472 430.2
QAWPTO1 503] 520] 578 545| 504| 444| 456] 505| 480] 468| 500.3
QAWSAOQ0 405| 534| 434 438 423] 402] 453 546 436] 443) 4514
QAWSAOQ1 340] 437] 529 403] 440] 435| 344| 420] 463] 435 4246
QOMWPTOO0 490] 465] 445| 436 401] 468| 455] 456 456] 371 4443
OMWPTO1 671) 580] 591 614] 550| 690| 616 674] 723] 655 6364
QOMWSA00 460] 460) 406] 420f 395] 485] 569 486 474] 371 4526
OMWSAO01 396] 454] 449 540] 502] 450f 510 512] 610] 458] 488.1
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PAWPTOO0

PAWPTO1

PAWSAO00

PAWSAO1

PMWPTOO

PMWPTO1

PMWSAO00

PMWSAO1

Photo 4.3-1
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QMWPTOO

QMWPTO1

QMWSAO00

QMWSAO1L

QAWPTO0

QAWPTOL

QAWSAO00

QAWSAO1L

Photo 4.3-1
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)

4.3-3
tand
4.3-3
() ) tand
(MM | 0.2KHz | 0.5KHz | 1KHz | 0.2KHz | 0.5KHz | 1KHz | 1KHz
443 |5.29E+06| 1.43E+06| 5.88E+05( 1.20E-09| 1.14E-09| 1.04E-09]0.260
QAWPTOO Pt3 435 |9.52E+06| 3.33E+06| 1.43E+06| 1.15E-09| 1.11E-09| 1.08E-09|0.103
418 |9.09E+06| 3.33E+06 1.43E+06 1.17E-09| 1.13E-09| 1.10E-09|0.101
536 | 1.24E+07| 5.56E+06| 2.86E+06| 9.50E-10| 9.18E-10| 8.95E-10| 0.062
QAWPTO1 Pt3 553 | 1.24E+07| 5.56E+06| 2.94E+06| 9.44E-10| 9.12E-10| 8.89E-10 0.061
540 |1.14E+07|5.00E+06| 2.78E+06 1.00E-09| 9.68E-10| 9.43E-10| 0.061
475 |1.14E+07| 5.00E+06| 2.50E+06| 1.00E-09| 1.08E-09| 1.07E-09|0.060
QAWSAQD Sa2.5 516 |1.32E+07|5.88E+06| 3.23E+06| 8.55E-10| 9.28E-10| 9.16E-10|0.054
460 |1.12E+07| 3.33E+06| 2.50E+06| 9.40E-10| 1.05E-09| 1.03E-09|0.062
372 | 9.52E+06| 3.33E+06/ 2.00E+06| 1.33E-09| 1.28E-09| 1.25E-09|0.064
QAWSAO1 Sa2.5 475 | 1.18E+07| 5.00E+06| 2.50E+06| 1.05E-09| 1.02E-09| 9.90E-10|0.064
427 | 1.04E+07| 4.55E+06| 2.50E+06| 1.17E-09| 1.13E-09| 1.10E-09|0.058
455 |1.05E+07| 3.33E+06| 2.00E+06| 1.13E-09| 1.09E-09| 1.06E-09|0.075
QWWPTOO Pt3 464 |1.04E+07| 3.33E+06| 2.00E+06| 1.16E-09| 1.12E-09| 1.09E-09|0.073
446 |9.80E+06| 3.33E+06| 2.00E+06| 1.18E-09| 1.14E-09| 1.12E-09|0.071
586 | 9.00E+06| 2.70E+06| 1.10E+06| 8.64E-10| 8.23E-10| 7.78E-10(0.186
QWWPTO1 Pt3 599 |9.71E+06| 3.03E+06| 1.19E+06| 8.21E-10| 7.79E-10| 7.40E-10| 0.181
576 |8.62E+06| 2.70E+06| 1.08E+06| 8.95E-10| 8.48E-10| 7.93E-10| 0.186
532 |1.00E+07| 3.45E+06/ 1.25E+06( 9.80E-10| 9.42E-10| 9.04E-10| 0.141
QMWSAOOD Sa2.5 504 |9.52E+06| 2.50E+06| 1.25E+06| 1.03E-09| 9.88E-10| 9.54E-10|0.134
435 |8.20E+06| 2.50E+06| 1.00E+06| 1.16E-09| 1.12E-09| 1.07E-09|0.149
440 |1.11E+07| 3.33E+06| 2.50E+06| 1.11E-09| 1.07E-09| 1.04E-09|0.061
QMWSAO1 Sa2.5 497 |1.16E+07| 3.33E+06| 2.50E+06| 1.06E-09| 1.03E-09| 1.00E-09]0.064
487 | 1.00E+07| 3.33E+06| 2.50E+06| 1.16E-09| 1.12E-09| 1.09E-090.058
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() ) tand

(MM | 0.2KHz | 0.5KHz | 1KHz | 0.2KHz | 0.5KHz | 1KHz | 1KHz

443 |2.09E+06| 6.67E+05| 3.23E+05( 1.38E-09| 1.31E-09| 8.50E-10| 0.580

QAWPTOO Pt3 435 |2.70E+06| 7.69E+05| 3.45E+05( 1.47E-09| 1.43E-09| 1.18E-09|0.391
418 |2.63E+06| 7.69E+05| 3.23E+05( 1.56E-09| 1.43E-09| 1.16E-09|0.425

536 |5.16E+06| 2.13E+06| 1.00E+06| 1.29E-09| 1.25E-09| 1.20E-09|0.133

QAWPTO1 Pt3 553 |5.16E+06| 2.04E+06| 9.09E+05| 1.30E-09| 1.24E-09| 1.19E-09|0.147
540 |4.95E+06| 1.92E+06| 8.33E+05( 1.35E-09| 1.32E-09| 1.26E-09|0.152

475 |4.17E+06| 1.89E+06| 9.09E+05| 1.55E-09| 1.54E-09| 1.47E-09|0.119

QAWSAQD Sa2.5 516 |5.16E+06| 2.22E+06| 1.11E+06| 1.36E-09| 1.33E-09| 1.27E-09(0.113
460 |4.74E+06| 2.00E+06| 1.00E+06| 1.55E-09| 1.50E-09| 1.44E-09|0.111

372 |3.70E+06| 1.64E+06| 8.33E+05( 1.84E-09| 1.78E-09| 1.71E-09|0.112

QAWSAO1 Sa2.5 475 | 4.76E+06| 2.04E+06| 1.11E+06| 1.48E-09| 1.45E-09| 1.39E-090.103
427 |4.35E+06| 1.92E+06| 1.00E+06| 1.62E-09| 1.59E-09| 1.52E-09|0.105

455 |2.92E+06| 8.93E+05| 3.33E+05( 1.52E-09| 1.45E-09| 1.21E-09| 0.395

QMWPTOO Pt3 464 |3.23E+06| 1.05E+06| 4.00E+05| 1.54E-09| 1.48E-09| 1.32E-09|0.302
446 |3.03E+06| 1.01E+06| 3.70E+05( 1.60E-09| 1.53E-09| 1.36E-09|0.316

586 |5.29E+06| 1.96E+06| 8.33E+05 1.15E-09| 1.14E-09| 1.07E-09|0.179

QMWPTOL Pt3 599 |5.45E+06| 2.04E+06| 8.33E+05( 1.13E-09| 1.11E-09| 1.05E-09|0.182
576 | 5.44E+06| 2.08E+06| 9.09E+05| 1.19E-09| 1.17E-09| 1.12E-090.156

532 | 3.92E+06| 1.24E+06| 4.76E+05( 1.32E-09| 1.25E-09| 1.11E-09|0.301

QMWSA0O Sa2.5 504 |1.55E+06| 7.46E+05| 4.00E+05| 1.39E-09| 1.29E-09| 1.01E-09]0.394
435 | 2.50E+06| 8.00E+05| 3.70E+05| 1.57E-09| 1.41E-09| 1.12E-090.386

440 | 4.35E+06| 1.75E+06| 7.69E+05( 1.56E-09| 1.49E-09| 1.42E-09|0.139

QMWSAO1 Sa2.5 497 |3.57E+06| 1.37E+06| 5.88E+05( 1.51E-09| 1.43E-09| 1.35E-09| 0.206
487 | 3.57E+06| 1.35E+06| 5.88E+05| 1.62E-09| 1.55E-09| 1.46E-09(0.190
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©)

1SO-4624
20mm
4.3-1
(@)
Sa2.5 Pt3
4.3-3 4.3-4

-56 -

4.3-4

30
4.3-5



4.3-4

PAWPT
/ MPa
1 M a |20 314.2 < (6.0)
2 3.0 20 314.2 C o 3.0 29 2.8
3 2.8 20 314.2 C o 2.8
1 3.3 20f 10.40 208.0 C o 5.0
2 3.6 20f 11.25 225.0 C o 5.0
3 2.0 20f 11.30 226.0 D 2.8 4.0 2.8
4 2.2 201 10.10 202.0 C o 3.4
5 25 20| 10.60 212.0 C o 3.7
PAWPT
/ MPa
11 4.1 20 314.2 C o 4.1
12 3.1 20 314.2 C o 3.1 34 30
13 3.0 20 314.2 C o 3.0
11 2.1 20f 10.60 212.0 F < (3.1)
12 2.2 20f 11.20 224.0 F > (3.1)
13 2.0 201 12.20 244.0 F > (2.6) 34 33
14 2.5 201 12.00 240.0 C o 3.3
7 2.8 201 1240 248.0 G 3.5
PAWSA
/ MPa
1 4.0 20 314.2 C o 4.0
2 4.0 20 314.2 C o 4.0 44 4.0
3 51 20 314.2 C o 51
4 2.1 20| 10.50 210.0 C o 3.1
5 1.9 201 11.20 224.0 D > (2.7)
6 2.4 201 11.10 222.0 C o 3.4 34 31
7 3.0 201 12.40 248.0 C o 3.8
8 2.0 201 11.30 226.0 D < (2.8)
PAWSA
/ MPa
1 3.0 20 314.2 C 3.0
2 3.5 20 314.2 C o 35 3.1 29
3 29 20 314.2 C o 29
11 1.7 20| 10.40 208.0 G > (2.6)
12 2.8 201 12.30 246.0 C o 3.6
13 2.8 201 10.20 204.0 C 4.3 41 3.6
14 3.0 201 10.75 215.0 C o 4.4
15 14 20f 11.80 236.0 D < (1.9)
A B C DC
EC B GCF
>
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4.3-5 30
QAWPT
MPa
1 3.8 20 314.2 D 3.8
2 4.2 20 314.2 C 4.2 42 3.8
3 4.6 20 314.2 C 4.6
64 2.5 20 9.6 192.0 C 4.1
66/ 3.1 20 96 192.0 C o 5.1
67] 20 20] 101 202.0 C 3.1 45 31
65| 45 20l 101 202.0 C o 7.0
68 21 20] 10.0 200.0 C o 3.3
QAWPT 1
MPa
4 32 20 314.2 C o 3.2
5| 65 20 314.2 C o 6.5 49 392
6] 3.2 20 314.2 D >< (3.2) ' '
7 4.7 20 314.2 C o 4.7
61 1.8 20] 103 206.0 C o 2.7
53| 28 201 115 230.0 C o 3.8
59 2.5 20f 10.0 200.0 C o 3.9 3.7 2.7
112 2.8 20f 10.8 216.0 C o 4.1
51 2.7 20f 113 226.0 D 3.8
QAWSA
MPa
10| 5.0 20 314.2 C o 5.0
11 3.7 20 314.2 C o 3.7
12| 5.0 20 314.2 C o 5.0 46 3.7
13] 38 20 314.2 C o 3.8
14 5.6 20 314.2 D 5.6
2| 28 20| 116 232.0 C o 3.8
1 29 201 114 228.0 C o 4.0
71 21 20| 10.6 212.0 G < (3.1) 39 3.8
5 2.8 20f 11.0 220.0 C o 4.0
8 2.6 20f 112 224.0 C o 3.6
QAWSA 1
MPa
7 3.5 20 314.2 D 3.5
8| 41 20 314.2 D 4.1
9] 43 20 314.2 D 4.3 43 35
10 5.3 20 314.2 C o 5.3
72| 31 20| 105 210.0 C o 4.6
63| 27 20| 104 208.0 C o 4.1
58] 3.1 20| 10.0 200.0 C o 49 42 31
62| 20 20| 10.0 200.0 C o 3.1
60 28 20] 10.0 200.0 D 4.4
A B C DC
ECB F GCF
40 30
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MPa

PAWPTO0 PAWPTO1 PAWSAO0O PAWSAO1
(@)
5.0
|
m
4.0
g 3.0
=
2.0
1.0
0.0
PAWPTOO PAWPTO1 PAWSAQO PAWSAO1
(b)
4.3-3
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MPa

QAWPTOO QAWPTO1 QAWSAO00 QAWSAO1

@)

MPa

QAWPTOO QAWPTO1 QAWSAQO QAWSAO1

(b)
4.3-4 30
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(b)

4.3-5

Sa2.5

4.3-6

Pt3
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4.3-6

30
4.3-7



4.3-6

PMWPT
/ MPa
16 5.2 20 314.2 D >< (5.2)
17 35 20 314.2 C O 35
18 4.9 20 314.2 C o 49 3.7 31
19 3.1 20 314.2 C 3.1
20 3.3 20 314.2 C o 3.3
81 3.1 201 14.14 282.9 C o 3.4
40 2.7 201 14.00 280.0 C 3.0
80 2.6 201 11.10 222.0 C o 3.7 34 30
45 2.7 201 1255 251.1 C o 3.4
32 3.0 20f 13.93 278.6 < (3.4)
PMWPT 1
/ MPa
1 4.1 20 314.2 C o 4.1
2 4.0 20 314.2 C o 4.0
3 3.9 20 314.2 C o 3.9 3.7 30
4 3.5 20 314.2 C o 35
5 3.0 20 314.2 C 3.0
42 2.8 199| 1451 288.8 C o 35
43 2.4 201 14.14 282.8 C O 3.0
44 4.4 201 12.76 255.2 C 5.6 35 30
78 2.7 19.8] 14.10 279.3 C O 3.2
77 2.7 201 16.10 322.0 G e (3.0)
PMWSA
/ MPa
11 3.3 20 314.2 C o 3.3
12 2.7 20 314.2 C o 2.7
13 4.6 20 314.2 C o 4.6 34 2.7
14 3.0 20 314.2 C 3.0
15 3.6 20 314.2 D < (3.6)
4 3.1 20f 15.67 313.3 C o 3.1
39 3.9 20f 16.22 324.5 C o 3.8
36 4.1 20.3| 16.79 340.9 C 3.8 34 2.3
5 3.8 20.3] 15.23 309.2 C o 3.9
3 2.4 20f 16.35 326.9 C 2.3
PMWSA 1
/ MPa
6 3.0 20 314.2 C o 3.3
7 3.0 20 314.2 C o 2.7
8 5.3 20 314.2 C o 4.6 3.7 2.7
9 3.2 20 314.2 C o 3.0
10 4.0 20 314.2 C O 3.6
9 2.6 201 13.86 277.2 C o 2.9
41 2.9 201 14.15 283.1 C o 3.2
79 2.3 199| 13.33 265.2 C o 2.7 2.6 2.0
7 19 201 13.72 274.5 C o 2.2
38 1.8 201 14.28 285.6 C 2.0
A B C DC
EC B F GCF
>
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4.3-7 30
QMWPT
/ MPa
1 3.8 20 314.2 D 3.8
2 4.4 20 314.2 C o 4.4 49 38
3 6.6 20 314.2 C o 6.6
20 1.9 20.7] 155 320.5 E >< (1.9
10 2.6 201 129 258.5 C o 3.2
21 3.4 20| 147 293.4 C o 36 3.4 32
11 3.1 201 124 248.1 A =< (3.9
22 2.7 198| 125 247.5 C o 34
QMWPT 1 / MPa
4 3.7 20 314.2 C o 3.7
5 4.7 20 314.2 C 47 3.8 3.7
6 3.1 20 314.2 C o 3.1
19 3.2 20| 1438 297.0 F >< (3.4)
14 2.4 20| 133 265.0 C =} 2.8
54 2.1 20| 108 215.4 C o 3.1 3.0 26
29 3.4 20] 149 298.7 C o 36
56 2.1 201 125 250.5 E 2.6
OMWSA / MPa
7 3.8 20 314.2 D 3.8
8 5.4 20 314.2 C o 54 4.6 38
9 4.7 20 314.2 D >< (4.7)
28 4.1 201 131 261.0 C o 49
70 2.5 20] 139 277.8 D 2.8
17 4.0 20| 121 241.7 G >< (3.1) 3.4 24
55 1.9 20| 123 245.2 C o 24
30 3.5 20| 1538 316.6 C o 35
OMWSA 1 / MPa
10 5.2 20 314.2 C 5.2
11 5.9 20 314.2 D < (5.9) 4.6 39
12 3.9 20 314.2 D 39
1 2.6 20| 150 300.5 C o 2.7
18 3.0 20| 149 297.1 C o 3.2
16 2.8 20| 127 254.0 E 35 3.1 2.7
57 3.2 201 132 264.1 D >< (3.8)
13 2.7 201 132 263.7 C o 3.2
A B C DC
ECB GCF
>
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MPa

PMWPTOO PMWPTO1 PMWSAQOOQ PMWSAO1

@)

MPa

PMWPTOO PMWPTO1 PMWSAQOOQ PMWSAO1

(b)

4.3-5
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MPa

QMWPTOO

QMWPTO1

QMWSAO1

QMWSAO1

@)

MPa

QMWPTOO

QMWPTO1

QMWSAO1

QMWSAO1

4.3-6

(b)
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()
Photo4.3- 2
Photo4.3-3 Photo4.3-4

Photo4.3- 2

434

Saz2.5 Pt3
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PAWPTO00

PAWPTO1

PAWSAO00

PAWSAO1

Photo4.3-3
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QAWPTO00

QAWPTO1

QAWSA00

QAWSAO01

Photo4.3-3

- 68 -




PMWPTOO0

PMWPTO1

PMWSAOQ0

PMWSAO1

Photo4.3-4
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QMWPTO0

QMWPTO1

QMWSAO00

QMWSAO1

Photo4.3-4
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44
IMO

441

1ISO6270

[<5]

173

TSCF

1
Appendix3 Wave tank
Wave tank 200mm><400mm><3.2mm
150mm>=<150mm><3.2mm
Sa2.5 Rust Grade C (1SO8501-1)
Wave tank
5cm  Scribe
Wave tank
100mm 8mm
Wave tank 4.4-1 4.4-2
22 25/min 20/min
350mm
+5< 10< 10<

4

400mm><200mm><3.2mm
4%

12 50 12 20
20

25mm>< 25mm
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35



CYCLIC HEATING

.‘O 12 HOURS 50°C
pLTe 12 HOURS 20°C

4.4-1
4.4-2
4.4-3 4.4-4
o 1506270
o 15< 150mm><150mm
> 5mm

72 -



0

Test Panels

100% AH

4.4-4
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442

4.4-5
TP1 TP2 TP3 TP4
1
100
TP5 TP6 TP7 P8
100
4.4-5
4.4-1 1 BI1 2 BlL
441
1 2000
2 M
3 120 510AP
1 NOVA2000
2 B/C NT-L
TP1vs.TP2,TP3,TP4
100
TPL  TP2 OK
TP5vs.TP6,TP7,TP8
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443

TSCF
4.4-2
4.4-2

7

(@]

10 |Time 9:00 12:00 18:00

() () () () ()
5 20 71 22 78 21 81
6 22 72 26 58 23 67
7 22 88 23 84 24 90
8 25 86 25 78 22 62
9 21 62 25 47 23 59
10 20 58 24 47 23 60
11 22 78 24 70 23 78
12 24 69 26 54 24 67
13 22 86 27 76 25 70
14 21 87 22 84 20 90
15 20 96 21 95 20 82
16 19 54 23 40 20 57
17 19 54 23 42 22 54
18 20 58 24 44 20 54
19 19 57 23 42 21 67
20 18 63 22 45 19 59
21 16 60 20 51 19 62
DFT
DFT 4.4-6 TSCF
9 DFT 300 350pm
w1 W2 w3 W4
W5 c1 C2
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W W5
44 43.5
[Tel
‘ ‘ ‘ 0
- fan any - anY - D
U % % N N
n
~
D) fary 1= P FanY 3
&S - & - P —P - —y—r—F |
30Q
1 2
e »@Vﬁ% R
| N
25 87.5 87.5 i 87.5 o 87.5 25
i< =<
15-10.2¢p
400
w2
4 87.5 N 78.0
- "
[Tl
N
R ) R A , ) R )
v G \u% A\ A
n
H ~
S
"
Q
Y Pany /:° Py \é/ Fany =3
o— o—- \{%*u e ——o—— 8
Qe
100
. @v T .
| N
25 87.5 87.5 1 87.5 87.5 25
=1
15-10.2
400
4.4-6 DFT




W3 w4

65.5 22 44 43.5
[Tel
N
© - Y - “b—- -AD¥—- -—p
2
e O —F 8
36 3q *
1 2
e
| N
25 87.5 o 87.5 RS 87.5 o 87.5 25
| >< >i< >t<
15-10.2¢p
400
C1 Cc2
_C\ _ _ TR\ -
L/ i %
g
Iy
3
_C\ N _ JAR\ _ =1
U N> %
g
Iy
! | |
_C\ N _ TR\ -
L UV UV Y,
R
! | |
5 50 | 50 l<25
150
4.4-6 DFT
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DFT 4.4-3 4.4-10 m
DFT
443 TP1 DFT
C1 Cc2 W5 Total
1] 3517 | 2583 | 3267 | 3773 | 3633 | 3283 | 3783
2| 3703 | 3113 | 3770 | 3467 | 380.7 | 369.0 | 388.0
3 3563 | 3103 | 3730 | 3083 | 3557 | 3550 | 353.0
4] 3587 | 2947 | 3597 | 3390 | 3720 | 3580 | 337.7
5 3147 | 2617 | 3277 | 3617 | 369.7 | 3763 | 286.7
6] 3760 | 2790 | 3550 | 4180 | 360.3 | 3820 | 386.3
7| 3833 | 3057 | 3873 | 3857 | 3427 | 3513 | 4080
8] 3597 | 2917 | 3667 | 3480 | 3557 | 3483 | 3803
o 3617 | 2917 | 3773 | 3717 | 3440 | 3410 | 3917
10 3210 | 2867 | 3533 | 394.0 324.7
11| 4010 | 2693 | 3063 | 360.3 393.0
12] 3987 | 2950 | 3670 | 3473 402.3
13[ 3477 | 2877 | 3210 | 3147 408.7
14] 3250 | 2847 | 3570 | 3353 387.7
15] 2990 | 2813 | 3347 | 3700 3407
3550 | 2873 ] 3526] 3585| 3604 3566] 3711] 3488
4010 | 3113 | 3873 | 4180| 3807 | 3820 408.7| 3841
2990 | 2583 | 3063 3083 | 3427| 3283| 2867 3042
298 15.9 240 29.2 12.6 17.1 351 36.9
4.4-4 TP2 DFT
C1 C2 W5 Total
1] 2583 | 2803 | 2633 | 307.7 | 3180 | 3360 | 2750
2[ 3113 | 3123 | 2867 | 3217 | 330.7 | 3330 | 308.0
3| 3103 | 3133 | 2990 | 3163 | 2960 | 3140 | 310.7
4] 2947 | 2897 | 2883 | 3070 | 3130 | 3153 | 3367
5| 2617 | 2880 | 2757 | 2883 | 327.7 | 3293 | 2787
6] 2790 | 2913 | 2900 | 2820 | 3143 | 3173 | 2857
7| 3057 | 3263 | 3230 | 2943 | 3133 | 2770 | 3043
8| 2917 | 3473 | 2987 | 3247 | 3163 | 3140 | 312.7
9 2917 | 3123 | 2873 | 3333 | 3080 | 3017 | 3063
10[ 2867 | 3147 | 2883 | 2980 299.3
11] 2693 | 2740 | 2523 | 2747 264.3
12| 2950 | 3173 | 2953 | 33L7 280.0
13[ 2877 | 3090 | 2813 | 3197 286.7
14] 2847 | 3050 | 2817 | 2967 294.3
15] 2813 | 2770 | 2840 | 2820 288.7
2873 | 3039 | 2863] 3052 3153| 3153] 2954 3012
3113 | 3473 3230| 3333| 3307 3360 3367 3312
2583 | 2740 | 2523 | 2747 2960 2770 2643] 2710
15.9 20.2 16.1 18.9 10.2 18.0 184 19.9
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445 TP3 DFT
C1l C2 W5 Total

1| 326.7 250.0 272.3 290.0 307.0 290.7 311.0
2| 377.0 287.0 308.7 290.7 294.3 299.7 387.0
3| 373.0 292.3 318.3 299.7 270.3 284.0 347.7
4| 359.7 256.3 308.3 296.3 288.7 304.7 372.0
5| 327.7 259.0 282.0 269.3 299.3 305.0 341.3
6] 355.0 283.7 286.0 302.7 276.3 283.7 343.0
7] 387.3 324.3 310.0 305.7 294.7 276.0 403.7
8| 366.7 300.0 329.0 312.0 284.7 269.0 373.7
9| 377.3 302.7 306.0 308.3 278.3 244.3 396.7
10/ 353.3 307.7 308.3 288.3 359.3
11| 306.3 266.0 302.3 275.7 312.0
12| 367.0 324.7 307.7 303.3 420.0
13| 321.0 320.3 296.3 310.3 370.0
14| 357.0 288.0 317.7 322.3 398.3
15| 3347 266.3 301.7 288.0 341.3

352.6 288.6 303.6 297.5 288.2 284.1 365.1 3114

387.3 324.7 329.0 322.3 307.0 305.0 420.0 342.2

306.3 250.0 272.3 269.3 270.3 244.3 311.0 274.8

24.0 25.0 14.7 14.1 11.9 194 32.7 38.0

44-6 TP4 DFT
C1 C2 W5 Total

1] 377.3 275.3 271.7 290.0 309.0 300.7 380.0
2| 346.7 301.7 2771.7 290.7 310.0 336.7 335.7
3| 308.3 301.0 300.7 299.7 292.3 338.0 316.0
4 339.0 301.0 289.7 296.3 305.0 319.0 321.7
5| 361.7 288.0 269.7 269.3 309.3 344.7 340.7
6] 418.0 295.0 284.3 302.7 304.3 323.7 410.7
7] 385.7 323.3 294.0 305.7 316.0 294.0 359.0
8| 348.0 326.0 300.7 312.0 332.3 316.3 344.3
9] 371.7 316.3 299.3 308.3 309.7 321.7 353.3
10| 394.0 279.3 284.7 288.3 390.0
11| 360.3 261.7 279.3 275.7 375.0
12| 347.3 313.0 279.3 303.3 363.7
13| 3147 298.7 290.0 310.3 336.0
14| 335.3 311.7 291.7 322.3 347.0
15| 370.0 279.3 270.0 288.0 336.3

358.5 298.1 285.5 297.5 309.8 321.6 354.0 317.9

418.0 326.0 300.7 322.3 332.3 344.7 410.7 350.7

308.3 261.7 269.7 269.3 292.3 294.0 316.0 287.3

29.2 18.6 10.8 14.1 10.6 16.8 26.1 34.1
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4.4-7 TP5 DFT
C1l C2 W5 Total

1| 275.3 316.0 427.3 385.7 301.7 281.7 264.7
2| 303.3 340.0 350.0 325.3 332.0 305.7 294.0
3| 3223 342.0 338.0 324.7 291.7 325.0 302.3
4] 347.0 325.3 310.3 313.3 324.7 309.0 351.0
5| 3417 333.3 303.7 303.0 339.0 332.3 359.7
6] 303.3 353.3 421.7 396.0 338.0 330.7 287.0
7] 326.3 344.3 374.7 353.3 308.0 277.0 305.7
8| 352.7 361.0 367.7 329.0 320.3 307.7 335.3
9] 353.3 380.3 334.0 311.7 291.7 313.7 371.7
10| 390.7 366.3 341.7 336.0 402.7
11| 235.3 357.3 394.3 401.3 290.0
12| 296.3 365.7 335.0 343.0 309.3
13| 303.7 375.3 320.7 365.7 309.7
14| 312.3 362.7 317.0 357.3 346.0
15| 372.7 331.7 334.7 337.7 344.3

322.4 350.3 351.4 3455 316.3 309.2 324.9 3314

390.7 380.3 427.3 401.3 339.0 332.3 402.7 382.0

235.3 316.0 303.7 303.0 291.7 277.0 264.7 284.5

39.4 18.9 38.3 30.6 18.8 19.6 375 34.3

4.4-8 TP6 DFT
C1l C1l W5 Total

1| 276.3 278.3 296.0 385.7 295.3 292.3 298.0
2| 3173 313.3 301.7 325.3 306.7 300.0 302.3
3] 3423 304.7 292.0 324.7 299.3 308.0 296.7
4] 308.3 314.0 331.3 313.3 291.0 315.3 307.7
5| 2943 288.7 301.0 303.0 285.0 323.3 291.7
6] 320.3 304.3 307.3 396.0 290.0 341.3 309.7
7] 326.0 335.7 293.7 353.3 283.3 327.3 356.0
8] 311.3 326.7 265.0 329.0 299.3 325.7 346.0
9] 3220 340.3 321.3 311.7 304.3 315.0 330.3
10| 294.7 310.3 309.7 336.0 298.3
11| 299.0 274.3 281.7 401.3 304.3
12| 287.0 322.3 290.0 343.0 355.7
13| 306.3 315.0 299.7 365.7 305.7
14| 295.0 305.7 320.0 357.3 324.3
15| 267.7 287.0 338.3 337.7 296.0

304.5 308.0 303.2 3455 294.9 316.5 314.8 312.5

342.3 340.3 338.3 401.3 306.7 341.3 356.0 346.6

267.7 274.3 265.0 303.0 283.3 292.3 291.7 282.5

19.7 195 19.1 30.6 8.2 15.0 22.2 25.6
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44-9 TP7 DFT
C1 Cc2 W5 Total

1{ 2793 278.3 301.7 299.7 317.0 316.0 270.3
2| 283.7 313.3 311.0 309.3 303.0 332.3 269.0
3| 262.3 304.7 3127 309.3 283.7 322.0 2747
4] 263.7 314.0 334.7 346.0 3153 317.0 2913
5| 263.0 288.7 313.7 336.3 330.3 318.7 2747
6] 282.7 304.3 300.7 309.3 305.7 3137 278.7
7] 3117 335.7 326.7 3277 315.0 314.0 299.3
8] 3123 326.7 332.3 3327 3233 2953 306.0
9] 289.7 340.3 332.3 3477 297.0 2933 305.3
10{ 287.0 310.3 319.3 312.0 279.0
11{ 292.0 274.3 298.0 290.3 249.7
12{ 320.7 322.3 314.3 3110 2937
13[ 286.0 315.0 317.3 298.7 287.3
14 301.7 305.7 341.3 332.0 318.3
15[ 275.7 287.0 329.3 3210 278.0

287.4 308.0 319.0 318.9 310.0 313.6 285.0 306.0

320.7 340.3 3413 3477 330.3 332.3 318.3 333.0

262.3 2743 298.0 290.3 283.7 293.3 249.7 278.8

181 195 134 175 142 123 176 21.2

4.4-10 TP8 DFT
C1 Cc2 W5 Total

1] 306.3 289.3 301.7 306.3 332.0 374.3 312.0
2] 299.0 335.0 3110 315.7 329.0 303.0 302.3
3] 312.7 343.7 312.7 330.3 324.7 320.0 310.3
4] 3243 317.0 334.7 345.7 301.3 321.7 321.0
5] 3203 332.3 313.7 326.7 317.3 341.0 314.3
6] 327.0 285.0 300.7 297.7 322.3 325.7 332.7
7] 309.0 361.0 326.7 330.0 281.0 304.7 330.7
8] 327.7 352.7 332.3 362.7 303.7 295.3 326.7
9] 351.0 346.0 332.3 356.7 310.7 287.7 328.7
10] 353.0 329.7 319.3 323.0 329.3
11] 308.7 280.0 298.0 278.7 302.0
12| 319.0 351.3 314.3 307.7 316.3
13| 322.7 333.7 317.3 329.7 319.0
14] 334.7 333.7 3413 321.7 322.7
15] 304.0 329.7 329.3 317.3 303.7

3213 328.0 319.0 323.3 313.6 319.3 318.1 3204

353.0 361.0 3413 362.7 332.0 374.3 332.7 351.0

299.0 280.0 298.0 278.7 281.0 287.7 302.0 289.5

16.0 25.0 134 217 16.2 26.5 10.5 18.7
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1SO-4624

4.4-11 4.4-7
DNV B1
Photo4.4-1
W5 150mm><50mm
ASTM D4145
4.4-11
mm mm MPa
TP1 5.1 20.0 314.0 o 5.1
2 5.0 20.0 314.0 o 5.0 51 5.0
3 51 20.0 314.0 o 51
TP2 5.0 20.0 314.0 o 5.0
2 5.0 20.0 314.0 o 5.0 5.0 5.0
3 3.0 20.0 314.0 >
TP3 4.5 20.0 314.0 O 4.5
2 5.0 20.0 314.0 o 5.0 48 45
3 3.0 20.0 314.0 =<
TP4 4.5 20.0 314.0 o 4.5
2 4.5 20.0 314.0 o 4.5 45 45
3 2.5 20.0 314.0 >
TP5 4.0 20.0 314.0 O 4.0
2 4.5 20.0 314.0 o 4.5 43 40
3 3.5 20.0 314.0 =<
TP6 5.0 20.0 314.0 o 5.0
2 4.5 20.0 314.0 O 4.5 4.7 45
3 4.5 20.0 314.0 ) 4.5
TP7 4.5 20.0 314.0 ) 4.5
2 3.5 20.0 314.0 o 3.5 40 35
3 4.0 20.0 314.0 o 4.0
TP8 3.0 20.0 314.0 >
2 4.0 20.0 314.0 O 4.0 3.8 35
3 3.5 20.0 314.0 o 35
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Responsibility on Type Approval of Protective Coating System Comments from Japan for
Correspondence group on protective coating standards -- 1 July, 2005 and revised 25 August
2005

Japan's proposal on surface treatment in SSP

Japanese Comments on Annex 1 and Alternative text of Annex 1 (CG/WP.7) August 25,
2005

Japanese comments to the draft requirement of “removal of shop primer” August 25, 2005
Paper comments to SSP treatment changes suggestions by Japan Subject: Japan’s proposal
on surface treatment in SSP -- INTERTANKO comments

Verification and survey scheme for protective coating systems (DE49/6/9)

Type approval and alternative test procedures for coating systems (DE49/6/10)

Possible shortage of inspectors for protective coatings (DE49/6/11)

Proposal of future amendments to SOLAS regulations (DE49/6/12)

Coating requirement on abrasive inclusions (DE49/6/13)

Comments on the draft requirement on dust grade (DE49/6/14)

Report of the Working Group (DE49/WP.3)

SHOP PRIMER -Effective Performance for Anti-Corrosion-

Coating requirement on DUST GRADE
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Responsibility on Type Approval of Protective Coating System
Comments from Japan
for Correspondence group on protective coating standards
1 July, 2005 and revised 25 August 2005

The word “Certificate” is used in many places in the draft standards, such as “Type Approval
Certificate” , “Certificate issued by the manufacturer”, etc.

1 It is the common understanding in IMO that “Certificate” means a document which certify
the contents mentioned in the document and is issued by the Administration or an organization
recognized by the Administration (RO). The Administration and RO are the responsible body to
implement the mandatory instruments of IMO.

2 Other documents issued by other bodies, such as industries and insurance companies, shall
not be called as “Certificate”.

3 Because our aim of developing the standard is to provide a draft of mandatory standard
under 1974 SOLAS Convention, the type approval of protective coating shall be done by the
Administration or a RO. Such scheme has been already exist for life-saving appliances, fire safety
systems and materials, navigation systems, radio-communication systems, etc. Protective coating
system shall be treated in the same manner.

4 The process of the type approval of protective coating systems should be as follows (This
is the same process as for life-saving appliances, fire safety systems and materials, etc.):

4.1 The manufacturer of protective coating system shall develop a manufacturer’s
Technical Data Sheet (as defined in the draft standard) of the coating system necessary for
type approval, including, but not limited to:

a. Name, identification of the system

b. Materials and their composition of the system

c. Dry film thickness of each layer of the system

d. Application method and tools and/or machine to be used

e. Condition of surface to be coated (de-rusting grade, cleanness, profile, etc.)

f. Environmental limitations, such as temperature, humidity at applying the coating

4.2 The manufacturer shall conduct type approval tests by a witness of the
Administration or at the testing station recognized by the Administration.

4.3 The Administration or RO verify the Technical Data Sheet and the test results
carried out on the product according to the Annex of the draft standard, and issues a “Type
Approval Certificate” if it deems the product fulfills the requirements of the standard.



5 The process of survey and inspection for the application of the protective coating at
new-building stages of ships shall be as follows:

5.1 An protective coating inspector recognized by the Administration or RO shall
check and verify that the protective coating has been applied to the ship concerned in
accordance with the manufacturer’s Technical Data Sheet, and shall report the verification to
the responsible surveyor of the Administration or RO.

5.2 The surveyor of the Administration or RO shall survey and ensure that the
protective coating inspector surely inspected the application of the coating, and shall record
the survey result into the “Coating Technical File” of the ship.

6 There already exists a scheme of protective coating inspector by the league of coating
manufacturers and the Administration can verify the scheme and recognize the inspector. (A scheme
of such recognition may be established, or mentioned in the protective coating standard being
developed now.)

7 Attached figure shows the schematic view of the scheme.

8 The correspondence group is requested to consider this comment and proposal.
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Japan's proposal on surface treatment in SSP

Japan proposes that Pt3 should be added for Surface treatment in Basic coating system requirement
(Table 1 .3 .d) of Draft PSPC.

Table 1.3.d Surface treatment

"Sa 2 ¥, Pt3 or St3on damaged [pre-construction] [shop] primer and welds;".....

Pt3 is one of Secondary surface preparation (SSP) grades in JSRA SPSS-1984*, which has used for SSP

of water ballast tanks among many shipbuilders for over 20years.

ISO8501-1 doesn't take up shop primed steel. But JSRA deals with shop primed steel (See
Figure-1(a),(b)) because JSRA was published so that it might be practical for the use of shipbuilders.

Pt3 is the highest grade by power tool in JSRA. Japan believes that Pt3 is almost equivalent to
1ISO8501-1/Sa2.5 (See Table-1, Figure-2)

* JSRA SPSS-1984 : Standards for the Preparation of Steel Surface prior to Painting 1984, The
Shipbuilding Research Association Japan.



<== 0

Steel surface coated with shop (Inorganic
Zinc) primer on which little rusts in the
form of spots are visible because of

exposure to weather (IR0)

<== Pt1l
Surface prepared by wire-brushing for
the surface conditions. Loose rust and

foreign matter are fairly removed.

<== Pt2

Surface prepared by wire-brushing for
the surface conditions. Almost all rust
and foreign matter are fairly removed.

<== Pt3

Surface prepared by disc-sander for the
surface conditions. Rust and foreign
matter are fairly removed to the extent
that the surface has an uniform metallic

sheen.

Figure-1(a)



<== 0
Steel surface coated with shop (Inorganic
Zinc) primer which is exposed to weather
about one and half months after automatic
welding.(1A0)

<== Pt1l
Surface prepared by wire-brushing for
the surface conditions. Loose rust and

foreign matter are fairly removed.

<== Pt2
Surface prepared by wire-brushing for
the surface conditions. Almost all rust

and foreign matter are fairly removed.

<== Pt3

Surface prepared by wire-brushing and
disc-sander for the surface conditions.
Rust and foreign matter are fairly
removed to the extent that the surface

has an uniform metallic sheen.

Figure-1(b)



Table-1 Comparison between various standards for surface preparation

ABRASIVE BLAST CLEANING ISO SSPC | NACE | JSRA
Blast cleaning to visually clean steel-white metal blast cleaning Sa3 SP5 No. 1 Sd3
Very thorough blast cleaning - near white metal blast cleaning Sa25 | SP10 No. 2 Sd2
Thorough blast cleaning - commercial blast cleaning Sa?2 SP 6 No. 3 Sd1
Light blast cleaning - brush-off blast cleaning Sal SP7 No.4 | (none)
HAND AND POWER TOOL CLEANING ISO SSPC | NACE | JSRA
- power tool cleaning to bare metal (none) | SP11 | (none) Pt 3
Very thorough hand and power tool cleaning-power tool cleaning St3 SP3 | (none) Pt 2
Thorough hand and power tool cleaning-hand tool cleaning St2 SP2 (none) | (none)




JSRA/Pt 1SO/8501-1/Sa

Pt2

Pi3

Figure-2



Japanese Comments on Annex 1 and Alternative text of Annex 1 (CG/WP.7)
August 25, 2005

We think this is one of key issues to be discussed in C.G. and deeply related to “Basic
Requirements” in Table 1. We understand the point proposed by Intertanko in CG/WP.7 and the
same opinion expressed by Greece that the “Test Procedures” in Annex 1 should apply only to
alternative system and “Basic Requirements” in Table 1 should not be degraded. We think this is
based on the fact that the DNV’s test is for the qualification of paint itself coated on blasted clean
surface, and therefore, to ensure such tested performance, actual coated surface need to be ideal like
the test panel as far as practicable.

We, however, would like to express our standpoints to this issue as follows;

1. “Basic Requirements” should be such that any shipyards will be able to achieve with their
reasonable care and work.

2. “Test Procedures” should be applicable both the system based on “Basic Requirements” and
“Alternative System”.

Although “Test Procedures” were modified in accordance with the comments made by Norway
and Intertanko, our original proposal was just the same as DNV’s test procedure/ criteria so as to
keep equivalency with a lot of already certified paints of B1 rating. And we have no objection to use
such paints having B1 rating without any additional laboratory testing as far as the coating system
fulfills the original “Basic Requirements” based on TFCF-15. However, we don’t think such coating
system is the only way to achieve 15 years target life, and we are sure that there are more
reasonable and economical coating systems having equivalent performance.

Now, some items in Table 1 are under discussion in C.G. and we think C.G. need some
compromises. Such modifications are derived from the achievable high quality practices and
conditions in most of shipyards, therefore those should be incorporated in “Basic Requirements”
other than “Alternatives” provided that such modifications to be verified in accordance with Annex
1 “Test Procedures”. Off course we know such modifications are basically a little bit lower grade
than the originals, so we don’t think that all paints having B1 grade on such lower grade surface can
pass the same test.

Finally, we again would like to say that the “Test Procedures” should be the same for both “Basic
Requirements” and “Alternative System” and this is the only way to make fair and equal judgment.
We found that alternative test procedures proposed by Intertanko (CG/WP.7) is more stringent than
DNV’s test, and we don’t think it appropriate. However, if the majority of C.G. would think it
appropriate for 15 years target life, we could agree to it provided that all existing paints are re-tested
and re-qualified by the same test procedures for keeping equality of different coating systems.



Japanese comments to the draft requirement of “removal of shop primer”
August 25, 2005

Reference

Table : Basic coating requirement for ballast tanks
.3 SSP (Secondary surface preparation)

.d surface treatment

Comment

Zinc ethyl silicate type shop-primer used generally in Japan is low zinc contained type
and has excellent quality in film adhesion to steel and good compatibility with various
over-coatings. It also has long-term durability without suffering from blistering and
loss of adhesion. Therefore, it is no benefit to remove zinc ethyl silicate type
shop-primer as far as the surface is properly cleaned.

We understand that shop primer should be removed only when it has no compatibility
with the over-coating to be applied. Therefore, in 3.d of table-1, we believe it is
necessary to state a requirement that the shop primer can remain and only cleaning of
the surface is required when the shop primer has compatibility with the over-coating to
be applied.

The compatibility should be examined through the verification scheme specified in
clause 4 VERRIFICATION. In other words, the system of the shop primer and the
over-coating shall be type-approved through the laboratory test in ANNEX 1.



Paper comments to SSP treatment changes suggestions by Japan
Subject: Japan’s proposal on surface treatment in SSP.
Quote:

Table 1.3 d
““Sa 2 Y, or Pt3 or St3 on damaged pre-construction or shop primer and welds:”

Pt3 is one of surface preparation (SSP) grades in JSRA-SSPS-1984, which has used for
ballast tanks among many ship builders over 20 years.

ISO 8501-1 does not take up shop primed steel. But JSRA deals with shop primed steel,
see figure 1 (a).(b)) because JSRA was published so that it might be practical for
shipbuilders.

Pt3 is the highest grade by power tool cleaning in JSRA. Japan believes that Pt3 is
almost equivalent to ISO 8501-1 Sa 2.5 (see table-1, figure-2).

uUnquote

INTERTANKO comments

The suggestion of Japan seems to state that Sa 2 Y2, Pt3 and St3 are equal, which they are
not. The JSRA standard in itself puts the equivalent of ISO 8501-1 Sa 2 %2 at Sd 2 (which
is the Japanese equivalent of 1 Sa 2 % by their own standard), not at Pt3. We also note
there is nothing in JSRA-SSPS-1984 that says the Pt3 is equivalent, or near equivalent, to
ISO 8501-1 Sa 2 1/2,.

The performance data from ships built in Japan under the power tooling standard does
also not support that this power tool standard is anywhere near to an 1ISO8501-1 Sa 2 Y2
as alleged by Japan.

Experts on the subject agree that the service life expectation over power tool cleaned steel
is very much shorter than that for a coating applied over a sand blasted surface.

In fact DNV’s, and TSCF’s guidelines indicates a 5 years service expectancy over power
tool cleaned steel in ballast tanks, which is very close to what has been experienced
onboard ships built to that standard. Where DNV puts the service life expectancy at 10
years where blasting of damaged shop primer is done, and TSCF at 15 years when
damaged shop primer is blasted and the intact shop primer swept (70% removal) to
ensure proper wet-out to steel. This means that the service life expectancy is generally
regarded as 2-3 times as long for blasted steel compared to power tool cleaned such.

We therefore complete disagree with the proposal from Japan to degrade the sand
blasting requirement included in IMO A798 to a power tool cleaning standard.




We believe there is no need to introduce domestic Japanese standards that might confuse
the issue. ISO 8501 does provide sufficient clarity for this standard, which also table-1 in
JSRA clearly indicate.

Should Japan want to show equivalence with a new surface preparation method (or an old
one) there is an equivalent section in the standard that can be used. The proposed change
belongs in that category.
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PERFORMANCE STANDARDS FOR PROTECTIVE COATINGS
Verification and survey scheme for protective coating systems

Submitted by Japan

SUMMARY

Executive summary: This document contains Japan’s comments on verification section of
the draft performance standards, which is section 5 in annex 1 to
document DE 49/6. Japan is of the opinion that further consideration
on the matter of implementation is needed in order to develop
practicable performance standards

Action to be taken: Paragraph 12

Related documents:  DE 49/6, DE 48/12/1, DE 48/25

Background

1 This document is submitted in accordance with paragraph 4.10.5 of the Guidelines on the
organization and method of work of the Maritime Safety Committee and the Marine
Environment Protection Committee and their subsidiary bodies, as amended (MSC/Circ.1099 —
MEPC/Circ.405) for commenting on document DE 49/6, report of the Correspondence Group on
Performance Standards for Protective Coatings.

2 Japan appreciates the work undertaken by China for the co-ordination of the
correspondence group on the performance standards for protective coatings and for the
preparation of draft standards which is an excellent material for discussion at DE 49.

3 As summarized in paragraphs 47 and 48 in the CG report (DE 49/6), Japan proposed a
verification and survey scheme based on the idea that protective coatings shall be checked and
verified under the responsibility of the Administration or an organization recognised by
Administration (RO), while IACS could not agree with it and insisted the responsibility for the
coating integrity and life does not lie with the Administration or RO. This document contains
further explanations on the verification and survey scheme especially from a viewpoint of
ensuring consistent and effective implementation.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.

I:\DE\49\6-9.DOC



DE 49/6/9 -2-

Basic idea on verification for protective coating systems

4 When protective coating standard become mandatory under SOLAS Convention, Japan
strongly believes the Administration or an RO shall survey the protective coating system in
accordance with the standards and shall issue the Certificate.

5 The coating survey and inspection should be carried out by qualified persons because it
needs knowledge and skills in the field of checking coatings and it also requires surveyors or
inspectors to spend considerable time and effort. It might be the reason why IACS declared at
DE 48 that IACS members did not have any qualified surveyors to carry out the task of the
coating survey (ref. paragraph 12.6 in DE 48/25).

6 Taking into account of above situation, Japan has proposed a verification and survey
scheme for protective coating system under the framework of SOLAS in order to ensure the
consistent and effective flag State implementation. The scheme is explained in the following
paragraphs.

Verification and survey scheme for protective coating systems

7 When the protective coating standards become mandatory under the SOLAS Convention
in the future as agreed at MSC 79, type approval of protective coatings shall be done by the
Administration or an RO because the responsibility of the implementation of the Convention
belongs to the Administration or RO. Such type approval procedures already exist in the SOLAS
Convention, for example, for life-saving appliances, fire safety systems and materials, navigation
systems, radio-communication systems, etc. Protective coating systems shall be treated in the
same manner. This includes that test procedures shall be common and transparent so that test
data can be available to any Administrations and ROs in their type approval processes.

8 Procedure for the type approval of protective coating systems should be as follows (this is
the same procedure as for life-saving appliances, fire safety systems and materials, etc.):

A The coating manufacturer shall prepare a manufacturer’s Technical Data Sheet.

2 The manufacturer shall conduct type approval tests with a witness of the
Administration or RO, or at the testing station recognized by the Administration
or RO.

3 The Administration or RO verifies the Technical Data Sheet and the test results
carried out on the product according to the Annex of the draft standards, and
issues a “Type Approval Certificate” if it deems fulfilling the requirements of the
standards.

9 Procedure for survey and inspection of the protective coatings applying at new-building
stage of ships shall be as follows:

1 The Administration or RO approves the shipbuilder’s quality control system for
coating application and surface preparation.

2 A protective coating inspector recognized by the Administration or RO shall
check and verify that the protective coating has been applied to the ship concerned
in accordance with the standards, and shall report the verification to the
responsible surveyor of the Administration or RO.

I:\DE\49\6-9.DOC
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3 The surveyor of the Administration or RO shall ensure that the protective coating
inspector surely inspected the application of the coating, and shall record the
survey result into the “Coating Technical File” of the ship.

4 The Coating Technical File, which contains a copy of Type Approval Certificate,

a copy of Technical Data Sheet, shipyard work records, survey reports etc., shall
be approved by the Administration or RO and shall be kept on board.

10 There already exist some qualification systems of protective coating inspectors operated
by leagues of coating manufacturers, and the Administration can verify the system and recognize
coating inspectors.

11 A figure in the annex shows the overview of the verification procedure for protective
coating systems.

Action requested of the Sub-Committee

12 The Sub-Committee is invited to consider the comments above and take action as
appropriate.

kksk
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ANNEX

VERIFICATION PROCEDURE FOR PROTECTIVE COATING SYSTEM
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PERFORMANCE STANDARDS FOR PROTECTIVE COATINGS
Type approval and alternative test procedures for coating systems

Submitted by Japan

SUMMARY

Executive summary: This document provides Japan’s comments on the test procedure for
the coating system in the performance standards for protective
coatings. The same level of coating performance should be required
both for the coating system regulated in section 4 and for equivalent
systems accepted in accordance with procedures in section 6. Japan
also points out that one test requirement is too stringent and, if it is
removed, the existing coating systems can be used

Action to be taken: Paragraph 7

Related documents:  DE 49/6, DE 48/12/2

Background

1 This document is submitted in accordance with paragraph 4.10.5 of the Guidelines on the
organization and method of work of the Maritime Safety Committee and the Marine
Environment Protection Committee and their subsidiary bodies, as amended (MSC/Circ.1099 —
MEPC/Circ.405) for commenting on document DE 49/6, the report of the Correspondence Group
on Performance Standards for Protective Coatings.

2 The draft performance standards includes type approval test procedures for coating
qualification for ballast tank, etc. in annex 1 to annex 1 to DE 49/6. There are two proposals: the
first (proposal 1) is used for both type approval test and alternative systems while the latter
(proposal 2) is only for alternative systems.

Type approval test and alternative systems test procedure

3 Japan strongly believes that it is appropriate that the same level of coating performance
will be required both for the coating system regulated in section 4 and for equivalent systems
being accepted in accordance with procedures in section 6. This means that the coating system
regulated in section 4 shall pass the equivalent system procedures test in section 6.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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Environmental requirement in draft Type approval / alternative systems test procedures

4 Japan would like to point out that the following requirement seems to be too stringent to
meet:

Annex 1 (proposal 1: page 16 of annex 1 to DE 49/6)

.10 Test panel 5: Immersed to natural or artificial seawater for 180 days at 70°C to
simulate boundary plating between heated bunker tank and ballast tank in double
bottom.

5 If the above mentioned requirement is removed, the proposal 1 is almost harmonized with
DNV’s Bl qualifications, which means all existing B1 notated coating systems can be qualified

without being re-tested.

6 Japan is of opinion that the proposal 1 except the above mentioned requirement is
appropriate for coating systems from the viewpoint of smooth implementation.

Action requested of the Sub-Committee

7 The Sub-Committee is invited to consider the above comments and take action as
appropriate.
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Agenda item 6

PERFORMANCE STANDARDS FOR PROTECTIVE COATINGS

Possible shortage of inspectors for protective coatings

Submitted by Japan

SUMMARY

Executive summary: This document contains Japan’s comments on the draft performance
standards for protective coatings. Experts have pointed out that the
workload of a coating inspector will be heavier than expected.
Consequently, it is highly possible that a shortage of inspectors in
number might occur

Action to be taken: Paragraph 8
Related document: DE 49/6

Background

1 This document is submitted in accordance with paragraph 4.10.5 of the Guidelines on the
organization and method of work of the Maritime Safety Committee and the Marine
Environment Protection Committee and their subsidiary bodies, as amended
(MSC/Circ.1099-MEPC/Circ.405), for commenting on document DE 49/6, the report of the
Correspondence Group on Performance Standards for Protective Coatings.

2 Japan appreciates China for its efforts and excellent co-ordination of the correspondence
group on the performance standards for protective coatings.

3 In the draft performance standards, there are many coating requirements being considered
to be regulated in section 4 in annex 1 to DE 49/6 and no-one has expressed an objection to the
idea that the coatings shall be checked and verified in situ by coating inspectors in accordance
with requirements in section 5 of the performance standards, while there is a disagreement as to
whether the Administration or RO is directly responsible for the inspection or not. IACS,
Norway and the UK proposed that the qualification of the coating inspectors is NACE Level II,
FROSIO level Red or equivalent as described in the latter half of the paragraph 5.2.2 of the draft
performance standards set out in annex 1 to DE 49/6.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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The workload of coating inspectors

4 In the draft performance standards, there are many requirements on surface preparation
such as blasting with profile requirements, dusts, and soluble salt limit. Coating inspectors are
required to check and verify such surface preparations as well as dry film thickness at shipyards.
Since steel surface must be coated soon after being blasted in order to prevent re-rusting, coating
inspectors are required to always be at shipyards to allow shipyards to keep on the shipbuilding
works.

5 Furthermore, many experts have pointed out that the workload of coating inspector will
be heavier than the current situations, when the coating requirements becomes mandatory and be
more specific.

The number of inspectors

6 There are two internationally known leagues of paint manufacturers which issue
qualification certificates to individual coating inspectors, i.e. FROSIO and NACE. IACS,
Norway and the UK proposed that coating inspectors shall be certified by NACE Level II,
FROSIO level Red or equivalent in the alternative text described at the end of paragraph 5.2.2 of
the draft performance standards on page 14 of annex 1 to DE 49/6.

6 Japan concurs with the above level of qualifications. On the other hand, Japan researched
the number of individuals who have the FROSIO’s level Red qualification and it has been found
that 2,004 people have the qualification as of 4 December 2005. It is also found that 786 out of
them live in Norway. Regarding NACE qualification, around 2,000 individuals have the level II
qualification but quite a few of them seem to be working in the field of ships’ coatings. Taking
into account that more than 1,300 vessels are recently built and need to be surveyed in the world
and coating inspectors have to spend a lot of time in verification, it is uncertain whether the
number of experts certified by FROSIO or NACE are enough or not.

7 Japan is of the opinion that the shortage of inspectors must be avoided, and that
considerable time is necessary to prepare sufficient number of coating inspectors. Therefore,
Japan requests that the Sub-Committee considers the time frame for the application and
implementation of the Performance Standards of Protective Coating, taking into account
the opinion.

Action requested of the Sub-Committee

8 The Sub-Committee is invited to consider the comments above and take action
as appropriate.
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Agenda item 6

PERFORMANCE STANDARDS FOR PROTECTIVE COATINGS
Proposal of future amendments to SOLAS regulations

Submitted by Japan

SUMMARY

Executive summary: This document contains comments to annex 3 to document DE 49/6.
Japan further reviewed the draft amendments of SOLAS with respect
to the protective coatings and proposes revised draft amendments to
SOLAS regulations.

Action to be taken: Paragraph 6
Related document: DE 49/6

Background

1 This document is submitted in accordance with paragraph 4.10.5 of the Guidelines on the
organization and method of work of the Maritime Safety Committee and the Marine
Environment Protection Committee and their subsidiary bodies, as amended (MSC/Circ.1099 —
MEPC/Circ.405) for commenting on document DE 49/6.

2 Japan appreciates the work undertaken by the Correspondence Group on performance
standards for protective coatings in preparing draft amendments to SOLAS regulation II-1/3-2 as
set out in annex 3 to document DE 49/6 which is an excellent material for discussion at DE 49.

3 This document contains comments of Japan to the draft amendments to SOLAS
regulation II-1/3-2.

Amendments to SOLAS regulations I1-1/3-2 and XI1/6.3
4 The correspondence group exchanged views in regard to SOLAS regulations which

would make the guidelines on performance standards for protective coatings mandatory, and the
result of its discussion was submitted to the Sub-Committee by means of document DE 49/6.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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5 Japan reviewed the draft amendments to the SOLAS regulation II-1/3-2 proposed by the
Correspondence Group carefully, from the view point of consistencies with the existing
regulations of SOLAS Convention and application to existing ships. Consequently, Japan
considers that the amendments to SOLAS regulation XI1/6.3 are also needed while some revision
is needed to the amendments to SOLAS regulation 11-1/3-2. Revised version of the amendments
to SOLAS is set out in the annex to this document.

Action requested of the Sub-Committee

6 The Sub-Committee is invited to consider the comments in the annex to this document
and take action as appropriate.

*kxk
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ANNEX

SUGGESTED AMENDMENTS TO SOLAS REGULATIONS II-1/3-2 AND XI1/6.3

| Draft amendments to regulation XI1/6.3 of SOLAS Convention

Regulation 6.3 Corrosion prevention of Double-side skin spaces and dedicated seawater
ballast tanks

3 Double-side skin spaces and dedicated seawater ballast tanks arranged in bulk carriers

of 150 m in length and upwards constructed on or after [date of entry into force of the
amendments]+Fuly—2006 shall be coated in accordance with the_ Performance standards for
protective coatings for ballast tanks and double-side skin spaces, adopted by the Maritime Safety

Committee by resolution [MSC...( )], as may be amended by the Organization-the-requirements

11 Draft amendments to regulation I1-1/3-2 of SOLAS Convention

Regulation 3-2  Corrosion prevention of seawater ballast tanks and void spaces

1 Application

1.1 Excepted as provided for in paragraph 1.2, this regulation applies to bulk carriers

of 150 m in length and upwards and other types of ships f of not less than [ xxx ] gross tonnage }
constructed on or after [date of entry into force of the amendments].

1.2 Oil tankers and bulk carriers” constructed on or after 1 July 1998 but before [date of entry
into force of the amendments] shall comply with the provisions of regulation I1-1/3-2 adopted by

resolution MSC.47(66).-Eer-the-bullearriers-constructed-on-orafter Huly 1998 but before 1 July
2006 the-definton-inregutation-6-shabbapphs-

2 Corrosion prevention of seawater ballast tanks and void spaces

All dedicated seawater ballast tanks and void spaces shall have an [efficient] corrosion
prevention system;such-as-hard-proteetive-coating-orequivalent. The coatings shall comply with
the [ Performance standard for protective coatings for ballast tanks and void spaces], adopted by
the Maritime Safety Committee by resolution [MSC...( )], as may be amended by the
Organization, provided that such amendments are adopted, brought into force and take effect in
accordance with the provisions of article VIII of the present Convention concerning the
amendment procedures applicable to the Annex other than chapter I. {The scheme for the
selection, application and maintenance of the corrosion prevention system of dedicated seawater
ballast tanks and void spaces;and-Fype-Approval-of protective-coatings shall be approved by the
Administration, based on the f guidelines Performance standards 1 adopted by the
Organization}ﬁ. The coatings systems shall be of a type approved by the Administration. Where
appropriate, sacrificial anodes shall also be used.

Ak

*  For ships constructed before 1 July 2006, regulation IX/1.6 applies to the definition of “bulk carrier”.
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Agenda item 6
PERFORMANCE STANDARDS FOR PROTECTIVE COATINGS
Coating requirement on abrasive inclusions

Submitted by Japan

SUMMARY

Executive summary: This document contains Japan’s comments on the draft performance
standards for protective coatings. Japan points out that it seems
impossible to meet the requirements on abrasive inclusions for
secondary surface preparation in a certain case

Action to be taken: Paragraph 6
Related document: DE 49/6

1 This document is submitted in accordance with paragraph 4.10.5 of the Guidelines on the
organization and method of work of the Maritime Safety Committee and the Marine
Environment Protection Committee and their subsidiary bodies, as amended
(MSC/Circ.1099-MEPC/Circ.405) for commenting on some requirements for coatings in
document DE 49/6, the report of the Correspondence Group on Performance Standards for
Protective Coatings.

2 Requirements for coatings are regulated in Section 4 of the draft performance standards
which are in annex 1 to DE 49/6. The requirements on ‘abrasive inclusions’ for SSP (Secondary
surface preparation) are regulated in item 3.1 of Table 1 as “None (as viewed
without magnification).”

3 Japan would like to point out that, when abrasive particles are blasted on the steel surface,
some visible particles are stuck into steel plate and they cannot be removed from the plates. This
is also described in ISO 8501-1:1988/Suppl:1994, as “Since some abrasive remains impacted on
a blast-cleaned surface, the colour of the abrasive affects the appearance of the surface.”
Therefore, the requirement for zero abrasive inclusion without magnification cannot be achieved.

4 Japan is of the opinion that the said abrasive particles will be totally coated by protective
coatings, so the requirement for abrasive inclusions in Table 1 should be removed from the
performance standards.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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5 In addition, there are two words ‘inclusions’ in survey requirements table in Annex 2 to
the draft performance standards, specifically, in the acceptance criteria for ‘Block assembly b’ in
page 28 and ‘Election a’ in page 29. If they means ‘abrasive inclusions’, they should also be
removed.

Action requested of the Sub-Committee

6 The Sub-Committee is invited to consider the comments above and take action
as appropriate.
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Agenda item 6

PERFORMANCE STANDARDS FOR PROTECTIVE COATINGS
Comments on the draft requirement on dust grade

Submitted by Japan

SUMMARY

Executive summary: This document informs the result of research for dust grade carried
out at some shipyards in Japan in order to support its view that
requiring grade “1” is almost impossible for any shipyards to achieve.

Action to be taken: Paragraph 4
Related document: DE 49/6

Background

1 This document is submitted in accordance with paragraph 4.10.5 of the Guidelines on the
organization and method of work of the Maritime Safety Committee and the Marine
Environment Protection Committee and their subsidiary bodies, as amended
(MSC/Circ.1099-MEPC/Circ.405) for commenting on Dust Grade in the draft coating
performance standards in the document DE 49/6, the report of the Correspondence Group on
Performance Standards for Protective Coatings.

2 The dust grade requirement in the draft coating performance standards is set out in
Table 1, item 3.g in annex 1 to DE 49/6 and paragraphs 43 and 44 summarize the discussion in
the Correspondence Group. In brief, China, the Republic of Korea and Japan insisted that
requiring grade “1” is almost impossible for any shipyard to achieve, while other members
insisted to require grade “1”.

Result of the research

3 Japan conducted a research for actual dust on the blasted steel surface in some Japanese
shipyards, which have high quality control systems, in order to support its view and the results
are summarized in the annex to this document. The primary finding of the research is that the
requiring Dust Grade “1” in the dust quantity ratings of ISO 8502-3 is too stringent to achieve if
dust particles less than 100 um in diameter shall be taken into account. In other words, it seems
to be almost impossible to meet the requirement of Dust Grade “1” if this means the dust quantity
rating “1” for any dust particle sizes.

For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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Action requested of the Sub-Committee

4 The Sub-Committee is invited to consider the above comments together with the annex to
this document and take action as appropriate.

koksk
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ANNEX

Assumption in interpretation of the requirement on dust grade:

There is an ambiguity in the requirement on dust grade in the draft coating performance
standards: There are two possibilities, i.e. one is the requirement means ‘dust quantity ratings’
and the other is it means ‘dust size classes.’ It is not sure which is correct but it is supposed, in
Japan’s interpretation, the requirement means ‘dust quantity rating’ irrespective of ‘dust
size classes’.

1. Method of the measurement

Dusts on a blasted steel surface were collected at some Japanese shipyards, which have high
quality control system, using adhesion tape in accordance with ISO 8502-3 and the dust quantity
ratings and dust size classes were graded in comparison with the Figure and the Table in
ISO8502-3, which are reproduced in Appendix 1 to this annex.

2. Results and consideration

The results of the measurement are shown in the table on the next page. In dust particle size,
most of the particles are size class “2” although there are a few particles of size class “3”. Large
particles can be removed by vacuuming after blasting, but fine dusts remain in the blasted
profiles and also come from in the air after vacuuming. Saying more specifically, all the

measurements resulted as follows:

Dust quantity ratings “2” or “3” for dust size class “2”
Dust quantity ratings “1” or less for dust size class “3”

3. Conclusion

It is almost impossible to achieve dust quantity rating “1” for dust size class “2”, but particles of
dust size class “3” and above can be removed to the extent of dust quantity rating “1” or less.

Reference:
[1] ISO 8502-3:1992 Preparation of steel substrates before application of paint and related

products — Tests for the assessment of surface cleanliness — Part 3: Assessment of dust on steel
surfaces prepared for painting (pressure-sensitive tape method)
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ANNEX
Page 2
Table 1: Result of the research for Dust grade
Shot blasted steel plate Grit blasted steel surface at block stage
(Primary surface preparation) (Secondary surface preparation)
Shipyard Quantity ratings Location Quantity ratings
A 2 (Size Class : C2) Ceiling 2(C2)
_____ Wall 2 (C2)
. Floor 3(C2), 1(C3)
B 3(C2) Ceiling 3(C2)
""" Wall 2(C2)
| Floor 3(C2), 1(C3)
C 2(C2) Ceiling 3(C2), 1(C3)
""" Wall 3(C2), 1(C3)
. Floor 3(C2), 1(C3)

Photo.1 Dust measurement
on the wall surface

Photo.3 Dust measurement
on the shot blasted steel plate
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Photo.2 Dust measurement
on the floor surface




Appendix 1: ISO 8502-3:1992 [Ref.1]

DE 49/6/14
ANNEX
Page 3

o1l WN =

Figure 1 — Pictorial references corresponding to dust quantity ratings 1, 2, 3, 4 and

Table 1 — Dust size classes

5

Class Description of dust particles

0 Particles not visible under x 10 magnification
Particles visible under x 10 magnification but not with normal or corrected vision (usually particies less
than 50 pm in diameter)

2 Particles just visible with normal or corrected vision (usually parlicles between 50 pm and 100 pm in di-
ameter)

3 Particles clearly visible with normal or corrected vision (particles up to 0,5 mm in diameter)
Particles helween 0.5 mm and 2,5 mm in diameter

5 Farticles larger than 2.5 mm in diameter
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Agenda item 6

PERFORMANCE STANDARDS FOR PROTECTIVE COATINGS
Report of the Working Group
INTRODUCTION

1 The Working Group on Performance Standards for Protective Coatings met from 20 to
23 February 2006 under the chairmanship of Mr. M. Hunter (United Kingdom).

2 The group was attended by delegations from the following Member Governments:
CHINA NIGERIA
DENMARK NORWAY
FRANCE PANAMA
GERMANY REPUBLIC OF KOREA
GREECE SINGAPORE
IRAN (ISLAMIC REPUBLIC OF) SPAIN
ITALY SWEDEN
JAPAN UNITED KINGDOM
LIBERIA UNITED STATES
MARSHALL ISLANDS VANUATU
NETHERLANDS

the following Associate Member of IMO:
HONG KONG, CHINA

observers from the following intergovernmental organization:
EUROPEAN COMMISSION (EC)

and observers from the following non-governmental organizations:

INTERNATIONAL CHAMBER OF SHIPPING (ICS)

BIMCO

INTERNATIONAL ASSOCIATION OF CLASSIFICATION SOCIETIES (IACS)

EUROPEAN CHEMICAL INDUSTRY COUNCIL (CEFIC)

OIL COMPANIES INTERNATIONAL MARINE FORUM (OCIMF)

COMMUNITY OF EUROPEAN SHIPYARDS’ ASSOCIATIONS (CESA)

INTERNATIONAL ASSOCIATION OF INDEPENDENT TANKER OWNERS
(INTERTANKO)

INTERNATIONAL ASSOCIATION OF DRY CARGO SHIPOWNERS
(INTERCARGO)

I\DE\49\WP\3.doc For reasons of economy, this document is printed in a limited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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TERMS OF REFERENCE

3 The group was instructed, taking into account comments made and decisions taken in
plenary, to:

A finalize the draft performance standard for protective coatings of dedicated
seawater ballast tanks of all types of ships and of double-side skin spaces of bulk
carriers on the basis of annex 1 of the report of the correspondence group

(DE 49/6);
2 finalize consequential amendments to SOLAS regulation X11/6.3;
3 consider consequential draft amendments to SOLAS regulation II-1/3-2 on the

basis of annex 3 of the report of the correspondence group (DE 49/6);

4 prepare draft terms of reference for a correspondence group, as appropriate, for
consideration by the Sub-Committee; and

5 submit a report to plenary on Thursday, 23 February 2006.

4 The group had for its consideration documents submitted by China (DE 49/6 and
DE 49/6/17), Greece (DE 49/6/18), Japan (DE 49/6/9, DE 49/6/10, DE 49/6/11, DE 49/6/12,
DE 49/6/13 and DE 49/6/14), the Republic of Korea (DE 49/6/5, DE 49/6/6, DE 49/6/7,
DE 49/6/15, DE 49/6/16, DE 49/6/19, DE 49/INF.8 and DE 49/INF.9), BIMCO (DE 49/6/2),
CESA (DE 49/6/4 and DE 49/INF.6), IACS (DE 49/6/8) and INTERTANKO (DE 49/6/3).

DISCUSSION
Scope of application of the performance standard

5 Having considered the scope of application of the Performance standard for protective
coatings, the group agreed, based upon the instruction by plenary, that the performance standard
should be applied to all dedicated seawater ballast tanks constructed of steel on all new ships
of 500 gross tonnage and over and double-side skin spaces of new bulk carriers of 150 m in
length and upwards.

6 The group also discussed whether the coating standard prescribed in table 1 of the draft
performance standard should be applied to re-coating and repair.

Amendments to SOLAS regulations I1-1/3-2 and XI1/6.3

7 With regard to the draft amendments to SOLAS regulations II-1/3-2 and XII/6.3, the
group, in order to make the performance standard mandatory, considered whether to retain
regulation XII/6.3 or to merge it into regulation II-1/3-2, and agreed to merge regulation XI1/6.3
into regulation II-1/3-2 to harmonize the two regulations.

8 Having considered the above draft amendments, taking into account documents DE 49/6
and DE 49/12, the group agreed to the draft amendments to SOLAS regulations II-1/3-2
and XI1/6.3 as set out in annex 2. In this regard, the group noted that the draft amendments could
be adopted at MSC 82.
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Test procedures for alternative coating systems

9 The group considered the issue of test procedures for alternative coating systems
extensively and agreed to include and combine the test procedures both for existing epoxy based
systems and alternative coating systems. Regarding the level of test procedures for alternative
coating systems, the group agreed that the procedure should be more stringent for alternative
coating systems.

Verification and inspection

10 The group had an extensive discussion on verification and inspection issues, particularly
on the regulatory survey regime in SOLAS and the audit type quality control, and agreed to
modify Section 5 of the draft performance standard based on document DE 49/6/8.

Scope of the Coating Technical File (CTF)

11 The group, noting the decision of plenary that maintenance should be included in the
CTF, agreed that maintenance should be included in the case of significant repair and re-coating.

Technical issues

Dry film thickness

12 The group considered in detail concerning whether to use NDFT (nominal total dry film
thickness) or MDFT (minimum dry film thickness) and various options of dry film thickness,
300, 325, 335 and 375 um together with 80/20, 85/15 and 90/10 rule. After a lengthy discussion,
a small majority of the group agreed to NDFT, 335 um together with 90/10 rule as a compromise.
However, some delegations expressed strong concern over the possible significant impact to
ship-building industries. Therefore, another option of NDFT 300 um, together with 90/10 rule,
was also added in square brackets.

Job specification/Edge treatment

13 Regarding Job specification (Table 1, .1.d), the majority of the group agreed to two stripe
and two spray coats, based on the proposal by Norway (Proposal 6). However, some delegations
did not agree to two stripe and two spray coats based on their experiments and scientific evidence
and, after discussion, it was agreed that the second stripe coat by way of welded seams only
could have reduced scope depending on DFT.

14 The majority of the group also agreed that edges should be treated to a rounded radius of
minimum 2 mm, or subjected to three pass grinding, or at least an equivalent process before
painting.

Pre-washing/Soluble salt limit

15 Regarding pre-washing (Table 1, .3.b), the group, recognizing that it is sufficient if limits
of contaminating substances are stated, agreed to delete the requirements for pre-washing.

16 The group also considered the soluble salt limit (Table 1, .2.b, .3.c, .3.h) in detail. After
an extensive discussion, realizing that 30 mg/m’> of CI is equivalent to 50 mg/m’ of sodium
chloride, the majority of the group agreed to the figure of soluble salt limit as 50 mg/m* of
sodium chloride. However, some delegations preferred to express the limit in terms of total
soluble salts and preferred a level of 70 mg/m”.
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Dust grade

17 The group considered the proposal by Japan (DE 49/6/14) concerning the use of a dust
quantity rating and dust size class and the majority of the group agreed to dust quantity rating “2”
for dust size class “0”, “1” or “2”. However, some delegations expressed concern that this issue
should be determined based on scientific evidence, taking into account the practicability at
shipyards.

Surface treatment after erection

18 With regard to surface treatment after erection (Table 1, .3.e), the group agreed to the
following requirement:

“Butts and small damages up to 3% of total area of the tank, St3 or for butts Sa2’> where
practicable. In case where more than 3% of total area of the tank, then Sa2’2.”

Other issues

19 Some delegations emphasized that the technical requirements of the performance standard
should be differentiated according to the variety of conditions of specific ship types other than
bulk carriers and tankers, since e.g. tank size, use, configuration and environmental conditions
may be considerably different. However, for the time being, specific proposals could not be
included in the draft standard.

20 Regarding the test procedures set out in annex 1 to the draft performance standard, the
delegation of Greece raised concern over the removal of flexibility from the acceptance criteria.

Draft Performance standard for protective coatings of dedicated seawater tanks and
double-side skin spaces of bulk carriers

21 After an extensive discussion, the group agreed to the draft Performance standard for
protective coatings of dedicated seawater tanks and of double-side skin spaces of bulk carriers, as
set out in annex 1, for consideration by the Sub-Committee.

Early implementation of the Performance standard

22 The group, realizing that the revised SOLAS regulation XI1/6.3 would enter into force on
1 July 2006 and recognizing the need to implement the Performance standards from that day for
dedicated seawater ballast tanks and double-side spaces of new bulk carriers of 150 m in length
and upwards, agreed to a draft MSC circular on Application of SOLAS regulation XII/6.3 on
corrosion prevention of double-side skin spaces and dedicated seawater ballast tanks of bulk
carriers and application of the performance standard for protective coatings for dedicated
seawater ballast tanks and double-side skin spaces of bulk carriers, as set out in annex 3, for
consideration by the Sub-Committee.

ESTABLISHMENT OF A CORRESPONDENCE GROUP

23 The group considered the need to re-establish the correspondence group to progress the
development of a standard for void spaces. Some members of the group expressed the view that
there was an urgent need to develop such a standard for void spaces on tankers and bulk carriers.
Others expressed the preference to allow time for gathering experience with the implementation
of the draft performance standard.
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24 Taking into account progress being made during this session, the group recommended the
establishment of an intersessional correspondence group, under the co-ordination of China , to
progress the work on this issue and prepared the following terms of reference:

The correspondence group, taking into account all relevant information and the outcome
of the discussion of the working group, should consider the draft performance standard
for protective coatings of void spaces of all types of ships, based on document DE 49/6
and, in particular:

1

4

identify and define those void spaces to which the Performance standard of
protective coatings should apply, considering as a priority tankers and bulk
carriers;

identify and define those void spaces to which a different standard could apply
and to develop a draft standard for such spaces for tankers and bulk carriers;

identify and define those void spaces to which a different standard could apply for
other types of ship; and

submit a report to DE 50.

(Note: in general the correspondence group should consider a void space to be a space in
a ship that is designed to be dry and completely empty at all times and is not used to carry
cargo or ballast water.)

ACTION REQUESTED OF THE SUB-COMMITTEE

25 The Sub-Committee is invited to approve the report in general and, in particular, to:

A1

agree to the draft Performance standard for protective coatings of dedicated
seawater ballast tanks and of double-side skin spaces of bulk carriers, for
submission to MSC 81 for consideration and action as appropriate (paragraphs 5
to 21 and annex 1);

agree to the draft amendments to SOLAS regulations 1I-1/3-2 and XI1/6.3 for
submission to MSC 81 for consideration and action as appropriate (paragraphs 7
and 8 and annex 2);

endorse the group’s view on early implementation of the draft Performance
standard for protective coatings of dedicated seawater ballast tanks and
double-side skin spaces of bulk carriers, for submission to MSC 81 for
consideration and action as appropriate (paragraph 22 and annex 3); and

Co-ordinator: Mrs. Xiang Yang

Room 908, A Bldg., Century Square
99 Wangfujing Avenue

Beijing, China

Tel.: +86 10 651 36633-384
Fax: +86 10 651 36678
E-mail: imocgcoating@ccs.org.cn
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4 consider re-establishing the correspondence group with the proposed terms of
reference (paragraphs 23 and 24).

ks
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ANNEX 1

DRAFT MSC RESOLUTION MSC.]...](82)
(adopted on ... December 2006)

ADOPTION OF PERFORMANCE STANDARD FOR PROTECTIVE COATINGS FOR
DEDICATED SEAWATER BALLAST TANKS
AND DOUBLE-SIDE SKIN SPACES OF BULK CARRIERS

THE MARITIME SAFETY COMMITTEE,

RECALLING Article 28(b) of the Convention on the International Maritime Organization
concerning the functions of the Committee,

NOTING the [revised] regulations II-1/3-2 and XI1/6.3 of the International Convention
for the Safety of Life at Sea (SOLAS), 1974, as amended (hereinafter referred to as “the
Convention”) adopted by resolution MSC.[...(82)], concerning corrosion prevention of dedicated
seawater ballast tanks and double-side skin spaces,

NOTING ALSO that the aforementioned regulations provide that the corrosion
prevention system referred to therein shall comply with the requirements of Performance
standard for protective coatings for dedicated seawater ballast tanks and double-side skin spaces
of bulk carriers (hereinafter referred to as “the Performance standard for protective coatings”) to
be made mandatory under the Convention;

RECOGNIZING that the Performance standard for protective coatings referred to above
are not intended to inhibit the development of new or novel technologies which provide for
alternative systems,

HAVING CONSIDERED, at its [eighty-second] session, the text of the proposed
Performance standards for protective coatings,

1. ADOPTS the Performance standard for protective coatings for dedicated seawater ballast
tanks and double-side skin spaces, the text of which is set out in the annex to the present
resolution;

2. INVITES Contracting Governments to the Convention to note that the Performance
standard for protective coatings will take effect on [...] upon entry into force of the revised
regulations II-1/3-2 and X11/6.3 of the Convention;

3. REQUESTS the Secretary-General to transmit certified copies of this resolution and the
text of the Performance standard for protective coatings contained in the annex to all Contracting
Governments to the Convention;

4. FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and
the annex to all Members of the Organization, which are not Contracting Governments to the
Convention;

5. INVITES Governments to encourage the development of novel technologies aimed at
providing for alternative systems and to keep the Organization advised of any positive results.
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ANNEX

(Note: Modifications to the text of annex 1 to document DE 49/6 are provided.
Changes are shown in underlines (additions) and strike-eut (deletions). )

DRAFT PERFORMANCE STANDARD FOR PROTECTIVE COATINGS FOR
DEDICATED SEAWATER BALLAST TANKS
AND {DOUBLE-SIDE SKIN SPACES} OF BULK CARRIERS{VOID-SPACES}

1 PURPOSE

This standard provides technical requirements for protective coatings in dedicated seawater
ballast tanks constructed of steel of all type of ships and double-side skin spaces arranged in bulk

carriers of 150 m in length and upward constructed on or after [...+Fab2006] Herecomphanee
withl—ffor the purpose off SOLAS regulation II-1/3-2XH/6-3 adopted by resolution

MSC-....170(8279).

2 DEFINITIONS
For the purpose of this standard, the following definitions apply:

a. abrasive inclusions: are abrasive particles shot into the surface of the steel, or are
embedded in a layer of coating;

b. ballast tanks: are those as defined in resolution A.798(19) and resolution A.744(18);
C. dew point: is the temperature at which air is saturated with moisture;

d. DFT: is dry film thickness;

e. edge grinding: is the treatment of edge before secondary surface preparation-fe-achieve

fe. “GOOD?” condition: is fthe-condition-with-spetrusting-onless-than3%of the-areaunder

O O O 9

with minor spot rusting s defined in resolution A.744(18)};
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hard coating: is a coating that chemically converts during its curing process or a
non-convertible air drying coating which may be used for maintenance purposes. Can be
either inorganic or organic;

maintenance: is [to include inspection of the coating, and repair of mechanically caused
damage or that caused by circumstances outside the operating environment for which the
coating was designed and specified.  This should not include re-coating of
non-mechanically induced damage in the intended operating environment] [alternative:
cleaning and inspection of the coating and repairing if required];

Y s the sain ey il thickness:

NDFT: is the nominal dry film thickness. H8620+8545}+190/10F practice may be
adopted, which means that {80264+85451+190%/10%} of all thickness measurements
shall be greater than or equal to NDFT, and none of the remaining {20%}5%1+10%7%
measurements shall be below 0-846-85+£0.93 x NDFTH;

primer coat: is the first coat of the coating system applied in the shipyard after shop
primer application;

shop-primer: is the prefabrication primer coating applied to steel plates, often in
automatic plants (and before the first coat of a coating system);

Stripe coating: 1s pfe—palntlng of edges, welds, hard to reach areas, etc., to ensure ideal
ood palnt adheswn and proper pamt thlckness n crltlcal areas. —FPh%ﬁ-Pst—sm-pmg—te—be

target useful life: is the target value, in years, of the durability for which the coating
system is designed;

Technical Data Sheet: is paint manufacturer’s Product Data Sheet which contains
detailed technical instruction and information sheet-relevant to the coating and its
application;
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3 GENERAL PRINCIPLES

3.1 The ability of the coating system to reach its target useful life depends on the type of
coating system, steel preparation, application and coating inspection and maintenance. All these
aspects contribute to the good performance of the coating system. All are dealt with in this
document with the exception of in-service coating inspection][, which is covered by
resolution A.744(18) for tankers and bulk carriers,] and maintenance.

3.2 Inspection of surface preparation and coating processes shall be agreed upon between the
ship owner, the shipyard and the coating manufacturer, and presented to the Administration or its
recognized organization for review. Clear evidence of these inspections shall be reported and
included in the Coating Technical File (see paragraph 3.5).

3.3 This being a design standard aiming to achieve a target life, the assumptions contained
with regard to coating service are of key importance. Any reference to maintenance or repair
during the operational life of the ship, unless explicitly stated otherwise, should be taken to refer
only to that of mechanically introduced damage and not deterioration by gradual processes.
Notwithstanding the above design assumption, any coating faults discovered in service should be
repaired regardless of their cause.

3.42 When considering the standard provided in section 4, the following is to be taken into
account:

A it is essential that specifications, procedures and the various different steps in the
coating application process (including, but not limited to, surface preparation) are
strictly applied by the shipbuilder in order to prevent premature decay and/or
deterioration of the coating system;

2 proper periodic coating inspection and maintenance, and repairs of any
fmeehanieal}-damages found during the ship life is necessary and is to be carried
out by the operator of the vessel on behalf of the owner;

3 the coating performance can be improved by adopting measures at the ship design
stage such as reducing scallops, using rolled profiles, avoiding complex geometric
configurations and ensuring that the structural configuration permits easy access
for tools and to facilitate cleaning, drainage and drying of the space to be coated;
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4 the coating performance standard provided in this document is based on |
experience from manufacturers, shipyards and ship operators; it is not intended to
exclude suitable alternative coating preeedures-systems providing a performance |
at least equivalent to that specified in this standard is demonstrated. Acceptance
criteria for alternative precedures-systems are provided in section 86. |

3.53 Coating Technical File |

3.53.1 Specification of the coating system applied to the water ballast tanks and fveid-spaces-of
al-types-ofships;and-tetfdouble-side skm} spaces of bulk carriers of 150 m and upwardsfvetds],
record of the shipyard’s and ship owner’s coating work, detailed criteria for coating selection, job
specifications, inspection, maintenance and repair shall be documented in the “Coating Technical
File”, and the “Coating Technical File” shall be appreved-reviewed by the Administration or an |
organization recognized by the Administration.

3.53.2 New construction stage |

The Coating Technical File shall contain at least the following items relating to this standard and |
shall be delivered by the shipyard at new ship construction stage:

1 fCopy of Statement of Compliance or Type Approval Certificate} |

2 Copy of {Technical Data Sheet}-{the-manufacturer’s-speeifteation], including: |

- product name and identification mark and/or number;

- materials, components and composition of the coating system, colours;

- minimum and maximum dry film thickness;

- application methods, tools and/or machines;

- condition of surface to be coated (de-rusting grade, cleanness, profile, etc.);
and

- environmental limitations (temperature and humidity)

3 Shipyard work records of coating application, including:

- applied actual space and area (in square metres) of each compartment;
- applied coating system,;

- time of coating, thickness, number of layers, etc.;

- ambient condition during coating; and

- method of surface preparation

4 Procedures for inspection and repair of coating system during ship construction

fCoating log issued by the coating inspector - stating that f{the coating was applied
in accordance with the specifications to the satisfaction of the coating supplier

I\DE\49\WP\3.doc



DE 49/WP.3
ANNEX 1
Page 6

representative}Hexaetly-how—the—ecoating—was—apphed and specifying deviations

(example of daily log and non-conformity report, see annex 24)}

.6 FBurvey}HnaspeetiontfShipyard’s verified inspectioni report, including:

completion date of fSurveyHInspectioni;
result of fSurveyHlInspectiond;

remarks (if given); and

FSurveyeort fInspector} signature

i Procedures for in-service maintenance and repair of coating system

£3.53.3 Maintenance, and significant repair[, full and partial recoating applies to repairs of tanks
in FAIR & POOR or worse condition]

The Coating Technical File shall record at least the following items by shipowner at maintenance
| and significant repair, recoating stage:

1 copy of fTechnical Data Sheet}Hthe-manufactarers-speetfieation], including:

product name and identification mark and/or number;

materials, components and composition of the coating system, colours;
minimum and maximum dry film thickness;

application methods, tools and/or machines;

condition of surface to be coated (de-rusting grade, cleanness, profile, etc.);
and

environmental limitations (temperature and humidity)

2 work records of coating application, including:

applied actual space and area (in square metres) of each compartment;
applied coating system,;

time of coating, thickness, number of layers, etc.;

ambient condition during coating; and

method of surface preparation

3 procedures for inspection and repair of coating system
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————Proposad-2:

fCoating log issued by the coating inspector stating that fthe coating was applied
in accordance with the specifications to the satisfaction of the coating supplier

representative}Hexaetly-how—the—ecoating—was—apphied and specifying deviations

from the spec1ﬁcat10ns}

(example of daily log and non-conformity report, see annex 24)]

S5 SurveyHnspeetiontShipyard’s verified inspection} report, including: |

58- completion date of {SurveyHInspectiont; ‘

59- result of fSuarveyHInspectioni;
- remarks (if given);

60- [SurveyorHInspector} signature} |

[3.53.4 Re-coating |

If full or partial re-coating is carried out, the items specified in 3.53.2 fexeept—(to-be-added)}
shall be recorded in the Coating Technical File.}

3.53.5 The Coating Technical File shall be kept on board and maintained throughout the life of |
the ship.

3.64 Health and safety |

The shipyard is responsible for implementation of national regulations to ensure the health and
safety of individuals and to minimize the risk of fire and explosion.

4 COATING STANDARD
4.1 Performance standard

This standard is based on specifications and requirements which intend to provide a target useful |
coating life of 15 years, which is considered to be the time period, from initial application, over
which the coating system is intended to remain in “GOOD” condition. However, the actual
useful life will vary depending on numerous variables including actual conditions encountered in
service, the frequency and extent of maintenance performed with shipboard means and repairs to

any fmeehanteal}-damages to the coating.

4.2 Standard application

Protective coatings for dedicated seawater ballast tanks of all ship types and double-side skin
spaces arranged in bulk carriers of 150 m in length and upwardfeid-spaees} shall comply with
the requirements in this standard.
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4.3 Basic coating requirements

1 The-fbaste}Hmintmum]} requirements for protective coating systems for dedicated
seawater ballast tanks of all ship types and double-side skinfwetd} spaces
arranged in bulk carriers of 150 m in length and upward meeting the performance

standard specified in paragraph 43.1 are listed in Table 1 and-Fable2respeetively.

2
{Coatmg manufacturers shall pr0V1de a specification of the protective coating
system and—type—approved product—accordingto—theAnnex—t—to satisfy the
requirements of Table 1-and-Fable2.

£3 The Administration or an organization recognized by the Administration shall

verify the Technical Data Sheet and Statement of Compliance or Type Approval

Certlﬁcate for the protectlve coatlng svstemaﬁd—fesl&ts—ef—s&ppefm}g—tes{—da%a—ésee
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The shipyard shall apply the protective coating in accordance with the verified
Technical Data Sheet and its own verified application procedures.

Table 1 — Basic coating system requirements for ballast tanks_of all type of ships and double-side
skin spaces of bulk carriers of 150 m and upwards

Characteristic Requirement Reference
standard
A Design of coating system
.a | Selection of the The selection of the coating system should be considered | -
coating system by the parties involved with respect to the service

conditions and planned maintenance. The following
aspects, among other things should be considered:

location of space relative to heated surfaces;
frequency of ballasting and deballasting operations;
required surface conditions;

required surface cleanliness and dryness;
supplementary cathodic protections, if any (where
coating is supplemented by cathodic protection, the
coating should be compatible with the cathodic
protection system).

Coating manufacturers shall have products with
documented satisfactory performance records and
technical data sheets. The manufacturers should also be
capable of rendering adequate technical assistance.
Performance records, technical data sheet and technical
assistance (if given) shall be recorded in the Coating
Technical File.

Coatings for application underneath sun-heated decks or
on bulkheads forming boundaries of heated spaces shall be
able to withstand repeated heating and/or_cooling without
becoming brittle.

hns Wi =

.b | Coating type Epoxy based systems. -

Other coating systems with performance according to the
test procedure in Annex 1.

A multi-coat system with each coat of contrasting colour
is recommended.
The top coat shall be of a light colour in order to facilitate
in-service inspection.
[Pure} £ : | hard ) ” vl
performanec)-based:

1 ” | c ) |
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Characteristic

Requirement

Reference
standard

] I : . on 6]

Coating
pre-qualification
test

Epoxy based systems tested prior to the date of entry into
force of this standard, in a laboratory by a method
corresponding to the test procedure in Annex I or

equivalent, which as a minimum meets the requirements
for rusting and blistering may be accepted. .

For all other systems, testing according to the procedure in
Annex I, or equivalent, is required.

Field exposure for 5 years with a final coating condition of
not less than “GOOD” may also be accepted.

Certificd-performance—testtrom-laboratory—eorresponding

Characteristic

Reference
standard

Job specification
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Proposal-6-(Norweay):

There shall be a minimum of two stripe coats and two
spray coats, except that the second stripe coat, by way of
welded seams only, may be reduced in scope where it is
proven that the NDFT can be met by the coats applied in
order to avoid unnecessary over thickness, any reduction
in scope of the second stripe coat shall be fully detailed in
the CTF.

ederof anplicat e T | i | jil 1
to-second-spray-coat:

Stripe coats shall be applied by brush or roller. fRoller to
be used for scallops, ratholes, etc. only.}

fEach main coating layers shall be appropriately cured
before application of the next coat, in accordance with
coating manufacturer’s recommendations.} Surface
contaminant such as rust, grease, etc. shall be removed
prior to painting with proper method according to the
paint manufacturer’s recommendation. Job specifications
shall include the dry-to-recoat times and walk-on time
given by the manufacturer.

Characteristic

Requirement

Reference
standard

NDFT (nominal
total dry film
thickness)

i DET 300 tm] [NDET 325 ith 85715 rule]
[NDFT 300pum with 90/10 rule] [NDFT 33566 um with
980/120 rule] for epoxy based coatings, other systems to
coating manufacturer’s specifications.
Maximum total dry film thickness
manufacturer’s detailed specifications.
Care shall be taken to avoid increasing the thickness in an
exaggerated way. Wet film thickness shall be regularly
checked during application.

Thinner shall be limited to those types and quantities
recommended by the manufacturer.

according to

- Type of gauge
and calibration
in accordance
with SSPC-PA2

PSP (Primary Surface Preparation)

Blasting and profile

Sa 2 Y; with profiles between 30-75 um—fer—as

recommended-by-the-coating manufacturer].

Blasting should not be carried out when:

.1 the relative humidity is above 85%; or

.2 the surface temperature of steel is less than 3°C above
the dew point.

Checking of the steel surface cleanliness and roughness

profile should be carried out at the end of the surface

preparation and before the application of the primer, in

accordance with the manufacturer’s recommendations.

1SO 8501-1,
ISO 8503-1/3
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Characteristic

Requirement

Reference
standard

Water Soluble salt

limit equivalent to
NaCh

[<30-me/m’}H< 50 mg/m”_of sodium chloride}foras
recommended-by-the-eoating-manufaeturer}

Conductively
measured in
accordance with
ISO 8502-9

Shop primer

Zinc containing finhibitor free zinc} silicate based for
equivalent}

fCompatibility fafter-Sa2}-with main coating system shall
be confirmed by the coating manufacturerj

SSP (Secondary surface preparation)

Steel condition

The steel surface should be prepared so that the coating
selected can achieve an even distribution at the required
INDFTH{minimuemBDETDEF} and have an adequate
adhesion by removing sharp edges, grinding weld beads
and removing weld spatter and any other surface
contaminant in accordance with ISO 8501-3 grade {P2}

P31
[Three] [One] (2R} ed odi ‘o] Jges |
equivalent]

g; E’ ; EEEE) Eli"iti,:tiﬁtili, Eé) Eégj4q7"
Edges to be treated to a rounded radius of minimum
2 mm, or subjected to three pass grinding, or at least
equivalent process before painting.

ISO 8501-3

HReguired—fwhere—water—seoluble——salts—execed—the
ired limit]]

[<30-me/m H<-50-me/m’} for-as—recommended-bythe
coating-manufacturer}

acecordance-with
ISO-8502-9

Characteristic

Requirement

Reference
standard

Surface treatment

Sa 2 5 on damaged shop primer and welds;

fSa 2 en—intactshep—primers—removing at least {70%41

f40%7 of intact shop primer, which has not been proven

compatible}Hntaet-shop-primershould-be-sweep-blasted.}

If the complete coating system comprising epoxy based
main coating and compatible shop primer has passed a
pre-qualification certified by test procedures in Annex 1,
intact shop primer may be retained. The retained shop
primer shall be cleaned by sweep blasting, water washing
or equivalent method.

b . B P | . f > }

ISO 8501-1

Surface  treatment
after erection

Butts and small damages up to 3% of total area of the
tank, St3 or for butts Sa2%4 where practicable. In
case where more than 3% of total area of the tank
then Sa2%

1 . 0,
B

area)-S3}

Coating in overlap to be feathered.

ISO 8501-12
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.df | Profile requirements | As recommended by the coating manufacturer ISO 8503-1/3
£30-75 umj
Dust Dust quantity rating f£F3-[“2”][“3”][“4”] for dust size | ISO 8502-3
.eg class “0”, ”1” or “2”
Dust quantity rating “1” for dust size class “3”, ”4” or “5”
ForH LA ted b4l H FacturerH 137}
fh | Water soluble salts | <30-mg/n’}-H< 50 mg/m’}_of sodium chloridefer-as | Conductively
limit equivalent to | recommended-by-the-coating-manufacturer] measured in
NaCl after | Washing by fresh-water-wherewatersoluble-salt-exeeed | accordance with
blasting/grinding the required limit: ISO 8502-9
Nach
Abrasive inclusions | None (as viewed without magnification) -1
[.gi
.h} | Oil contamination No oil contamination.
4 Miscellaneous
.a | Ventilation Adequate ventilation is necessary for the proper drying | HExample-of
and curing of coating. Ventilation should be maintained | geedand-bad
throughout the application process and for a period after | ventHationin
application is completed, as recommended by the coating | Anrex34
manufacturer.
.b | Environmental Coating shall be applied under controlled humidity and | - |
conditions surface conditions, in accordance with the manufacturer’s
specifications—f;—as—tmited—-by—proven—testresults—under
stmilar—eonditions]. In addition, coating shall not be
applied when:
A the relative humidity is above 85%; or
2 the surface temperature is less than 3°C above the
dew point.
.c | Testing of coating Destructive testing should be avoided. - BS EN ISO
Dry film thickness shall be fmeasured}feheeked} after | 19840
each coat for quality control purpose and the total dry film
thickness shall be confirmed after completion of final | -Annex 3
coat, using appropriate thickness gauges;ealibrated—using
30pm-offset.
.d | Repair Any defective areas, e.g. pin-holes, bubbles, voids, etc. | -
should be marked up and appropriate repairs effected. All
such repairs shall be re-checked and documented.

(Note: Table 2 of annex 1 of DE 49/6 is deleted)

(Note: Section 5 of annex 1 of DE 49/6 is deleted and following new sections 5 to 7 are inserted)

5 COATING SYSTEM APPROVALVERHACATION

Results from prequalification tests (Table 1, .1.c) of the coating system shall be documented, and
a Statement of Compliance or Type Approval certificate shall be issued if found satisfactory by a
third party, independent of the coating manufacturer.
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6. Coating Inspection Requirements

1 General

1.1 To ensure compliance with this standard, the following shall be carried out by the
qualified coating inspectors certified to NACE Level II, FROSIO level Red or equivalent as
verified by the Administration or the Recognized Organization.

1.2 Coating_inspectors shall inspect surface preparation and coating application during the
coating process by carrying out, as a minimum, those inspection items identified in 6.2 to ensure
compliance with this standard. Emphasis shall be placed on initiation of each stage of surface
preparation and coatings application as improper work is extremely difficult to correct later in the
coating progress. Representative structural members shall be non-destructively examined for
coating thickness. The inspector shall verify that appropriate collective measures have been
carried out.

1.3 Results from inspection shall be recorded by the inspector and shall be included in the
CTF. Refer to Annex 2, Example of Daily Log and Non-conformity Report.

2 Inspection items

Construction
stage

Inspection items

Primary surface The surface temperature of steel, the relative humidity and the dew point shall be
preparation measured and recorded before the blasting process starts and at the times of
sudden changes in weather.

(I

Ic*

The surface of steel plates shall be tested for soluble salt checked for oil, grease
and other contamination.

The cleanliness of the steel surface shall be monitored in the shop primer
application process.

[}

[N

The shop primer material shall be confirmed to meet the requirements of .2.c of
Table 1.

Thickness If compatibility with the main coating system has been declared, then the
thickness and curing of the zinc silicate shop primer to be confirmed to conform
to the specified values.

After completing construction of the block and before secondary surface
preparation starts, visual inspection for steel surface treatment including edge
treatment shall be carried out.

Any oil, grease or other visible contamination to be removed.

Block assembly

I

[on

After blasting/grinding/cleaning and prior to coating, visual inspection of the
prepared surface shall be carried out.

On completion of blasting and cleaning and prior to the application of the first
coat of the system, the steel surface shall be tested for level of remaining soluble
salts in at least one location per block.

The surface temperature, the relative humidity and the dew point shall be
monitored and recorded during the coating application and curing.

[}

[=N

Inspection to be performed of the steps in the coating application process
mentioned in Table 1.

DFT measurements shall be taken to prove that the coating has been applied to
the thickness as specified and outlined in annex 3

[¢)

Visual inspection for steel surface condition, surface preparation, and verification

of conformance to other requirements in Table 1, and the agreed specification to
be performed.

Erection

(I
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Construction L.
—_— Inspection items
stage
b | The surface temperature, the relative humidity and the dew point shall be
measured and recorded before coating starts and regularly during the coating
process.
¢ | Inspection to be performed of the steps in the coating application process
mentioned in Table 1.
7. Verification Requirements

The following items shall be carried out by the Administration or recognized organization prior
to reviewing the Coating Technical File for the ship subject to this performance standard:

1. check that the Technical Data Sheet and Statement of Compliance complies with
the coating performance standard;

2. check that the coating identification on representative containers is consistent with
the coating identified in the Technical Data Sheet and Statement of Compliance;

3. check that the inspector is qualified in accordance with the qualification standards
in6.1.1;
4. check that the inspector’s reports of surface preparation and the coating’s

application indicate compliance with the manufacturer’s the Technical Data Sheet
and Statement of Compliance,; and

5. monitor implementation of the Coating Inspection Requirements.

86 ALTERNATIVE PROCEDUERESSYSTEMS

8.1 All systems that are not an epoxy based system applied according to Table 1 of this
standard are defined as an alternative systems.

86.21 The performance standard indicated in this document is based on recognized and
commonly used coating systems. It is not meant to exclude other, alternative, systems with
proven equivalent performance _for example non epoxy based systems.

86.32 Acceptance of alternative systems will be subject to documented evidence that they
ensure a corrosion prevention performance at least equivalent to that indicated in this document

do mented-eviadern o-be-to-th 60— ho A dymin ats

86.43 As a minimum, the documented evidence shall consist of satisfactory performance
corresponding to that of a coating system, which conforms to the coating standard described in
section 4, a ftarget} fuseful}-fminimami life of 15 years in either actual field exposure for 5 years
with final coating condition not less than “GOOD” ¢baHast—spaeesy—or laboratory testing.
Laboratory test shall be conducted in accordance with the test procedure given in annex 1 of this
document.
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Annex 1-(prepesalb)

Fype-approeval-tTest procedures for coating qualification
for ballast tank and {double-side skin spaces} of bulk carriers fveid-spaees} coating

1 Scope

These Procedures provide details of the test procedure referred to in paragraphs 53+ and 86.3 of
this standard.

2 Definitions

Coating specification means the specification of coating system which includes the type of
coating system, steel preparation, surface preparation, surface cleanliness, environmental
conditions, application procedure, acceptance criteria and inspection.

3 Testing

Coating specification shall be verified by the following tests. The test procedures shall comply
with Appendix 1_and; Appendix 2 and-Appendix3-to this annex as follows:

1 For the protective coatings for dedicated seawater ballast tanks, Appendix 1_and;

Appendix 2 and-Appendix3 shall apply.

2 For the protective coatings for veid-spaees-and-double-side spaces of bulk carriers
of 150 m and upwards other than dedicated seawater ballast tanks, Appendix 2

and-Appendix3-shall apply.

Appendix 1  Test by simulated ballast tank conditions;
Appendix 2 Condensation chamber tests; and

Appendix 3 Flexibility test for ensuring maximum DET

Appendix 1 - Test on simulated ballast tank conditions
1 Test condition
Test on simulated ballast tank conditions shall satisfy each of the following conditions:

1 The test shall be carried out for 180 days.

. There are to be 5 test panels.

3 The size of each test panel is 200 mm x 400 mm x 3 mm, Two of the panels
(Panel 3 and 4 below) have a U-bar welded on with one flat side to the back (5cm
by 5 cm, the full length of the test plate) to provide an angular shape. The panels
are to be treated according to the performance standard table 1 .2 and .3 and
coating system applied according to table 1 .1 .d and .e. Shop primer to be
weathered for at least 2 months and cleaned. For innovation purpose, alternative
preparation, coating systems and dry film thicknesses may be used when clearly
defined.
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4 The reverse side of the test piece shall be painted appropriately, in order not to
effect on test results.

5 As simulating the condition of actual ballast tank, the test cycle run for two weeks

with natural or artificial seawater and one week empty. The temperature of the
seawater keep about 35°C.

.6 Test Panel 1: This panel is to be heated for 12 hours of 50°C and cooled for
12 hours of 20°C in order to simulate upper deck condition. The test panel is
cyclically splashed with natural or artificial seawater in order to simulate a ship’s
pitching and rolling motion. The interval of splashing is 3 seconds or faster. The
panel has a scribe line down to bare steel across width.

i Test Panel 2: to have a fixed sacrificial zinc anode in order to evaluate the effect
of cathodic protection. A circular 8 mm artificial holiday down to bare steel is
introduced on the test panel 100 mm from the anode in order to evaluate the effect
of the cathodic protection. The test panel is cyclically immersed with natural or
artificial seawater.

8 Test Panel 3: to be cooled on the reverse side, in order to give a temperature
gradient in order to simulate a cooled bulkhead in a ballast wing tank, and
splashed on natural or artificial seawater in order to simulate a ship's pitching and
rolling motion. The gradient of temperature is approximately 20°C, and the
interval of splashing is 3 seconds or faster. The panel has a scribe line down to
bare steel across width.

9 Test Panel 4 is to be cyclically splashed on natural or artificial seawater in order to
simulate a ship's pitching and rolling motion. The interval of splashing is
3 seconds or faster. The panel has a scribe line down to bare steel across width.

.10 Test panel 5:-tmmersed-to-nataral-or-artifieial-seawater is to be exposed to dry heat
for 180 days at 70°C to simulate boundary plating between heated bunker tank and
ballast tank in double bottom.

Q) CYCLIC HEATING
/ ‘ AN 12 HOURS 50 °C
/ AN 12 HOURS 20 °C
v v Q

—1—
COOLING

TEMP. GRADIENT

TEST PANELS

/SEAWATER 35 °C

HEATING

— % WAVE MOVEMENT

Figure 1
Wave tank for testing of ballast tank coatings
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2 Test results
2.1 Prior to the testing, the following measured data of the coating system shall be reported:

d IR identification (main components);
2 Specific gravity according to ISO 2811-74; and
3 Number of pinholes, low voltage detector at 90 volt.
2.2 After the testing, the following measured data shall be reported:
Blisters and rust according to ISO 4628/2 and ISO 4628/3;
Dry film thickness (DFT) (use of a template) (Annex 3);
Adhesion value according to ISO 4624;
Flexibility according to ASTM D4145, modified according to panel thickness
(3 mm steel, 300 um coating, 150 mm cylindrical mandrel gives 2% elongation)
for information only;
5 Cathodic protection weight loss/current demand/disbondment from artificial
holiday;
.6 Undercutting from scribe. The undercutting along both sides of the scribe is
measured and the maximum undercutting determined on each panel. The average
of the three maximum records is used for the acceptance.

B Wwio~=

3 Acceptance criteria

The test results based on paragraph 2 shall satisfy the following criteria.

Acceptance criteria for
alternative systems

Acceptance criteria for
epoxy based systems applied
according to table 1 of this

Item

Adhesive failure between

standard
| Blisters on Panel No blisters No blisters
| | Ruston Panel Ri 0 (0%) Ri 0 (0%)
| Number of pinhole 0 0
Adhesive failure >3.5 MPa > 5.0 MPa

Adhesive failure between

substrate _and coating or

substrate _and coating or

between coats for 60% or

between coats for 60% or

more of the areas

more of the areas

Cohesive failure

>3.0 MPa
Cohesive failure in coating

>5.0 MPa
Cohesive failure in

for 40% or more of the

coating for 40% or more

arca

of the area

Cathodic protection current < 5mA/m’ < 5mA/m’
demand  calculated  from

weight loss

Cathodic protection; < 8mm <S5mm
disbondment from artificial

holiday
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Undercutting from scribe < 8mm <5 mm
U-beam Any defects, cracking or Any defects, cracking or
detachment, at the angle detachment, at the angle
or weld will lead to or _weld will lead to
system being failed. system being failed.
3.2.1 Epoxy based systems tested prior to the date of entry into force of this standard shall

satisfy only the criteria for blistering and rust in the table above.

3.2.2 Epoxy based systems tested when applied according to table 1 of this standard shall

satisfy the criteria for epoxy based systems as indicated in the table above.

3.2.3 Alternative systems not necessarily epoxy based and/or not necessarily applied according

to table 1 of this standard shall satisfy the criteria for alternative systems as indicated in the table

above.

4 Test report

The test report shall include the following information:

Date of tests;

Batch number;

(O R UCR S Rpa

- surface treatment;

Name of the manufacture;

- water soluble salts limit;

- dust; and

- abrasive inclusion;
.6 Application data of coating system include following data:
- shop primed-ernet;

- number of coats;
. *
- recoat interval ;

- dry film thickness(DFT) prior testing ;

- thinner ;
- humidity ;

. *
- air temperature ; and

- steel temperature;

Product name/identification, include both of paint and primer;

Data of surface preparation on steel panels include following data:

" Both of actual specimen data and manufacturer’s requirement/ recommendation.
i Test result according to paragraph 2; and
8 Judgment according to paragraph 3.
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Appendix 2 - Condensation chamber test
1 Test condition
Condensation chamber test shall be conducted in accordance with ISO 6270.

1 The exposure time is 180 days.

2 There are to be 2 test panels.

3 The size of each test panel is 150mm x 150mm x 3mm. The panels are to be
treated according to the performance standard table 1 .2 and .3 and coating system
applied according to table 1 .1 .d and .e. Shop primer to be weathered for at least 2
months and cleaned. For innovation purpose, alternative preparation, coating
systems and dry film thicknesses may be used when clearly defined.

4 The reverse side of the test piece shall be painted appropriately, in order not to
effect on test results.

Room temperature 23 £2 ° C

est panels

100 % RH

Water40+2°C

Figure 2
Condensation chamber

2 Test results
According to paragraph 2 (excepting 2.2.5 and 2.2.6) of Appendix 1.

3 Acceptance criteria

3.1 The test results based on paragraph 2 shall satisfy the following criteria.

Item Acceptance criteria for epoxy Acceptance criteria for
based systems applied alternative systems
according to table 1 of this
standard
Blisters on Panel No blisters No blisters
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Adhesive failure between

Adhesive failure between

substrate and coating or

substrate and coating or

between coats for 60% or

between coats for 60% or

more of the areas

more of the areas

Cohesive failure

>3.0 MPa
Cohesive failure in coating

>5.0 MPa
Cohesive failure in coating

for 40% or more of the area

for 40% or more of the

arca

ANNEX 1
Page 21
Rust on Panel Ri 0 (0%) Ri 0 (0%)
Number of pinhole 0 0
Adhesive failure > 3.5 MPa > 5.0 MPa

3.2.1 Epoxy based systems tested prior to the date of entry into force of this standard shall satisfy
only the criteria for blistering and rust in the table above.

3.2.2 Epoxy based systems tested when applied according to table 1 of this standard shall satisfy
the criteria for epoxy based systems as indicated in the table above.

3.2.3 Alternative systems not necessarily epoxy based and/or not necessarily applied according to
table 1 of this standard shall satisfy the criteria for alternative systems as indicated in the table

above.

4 Test report

According to paragraph 4 of Appendix 1.

(Note: Appendix 3 of annex 1 to annex 1 of DE 49/6 is deleted)

(Note: Annex 1 (proposal 2) to annex 1 of DE 49/6 is deleted)

(Note: Annex 2 to annex 1 of DE 49/6 is deleted)

(Note: Annex 3 to annex 1 of DE 49/6 is renumbered as Annex 2)
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(Note: following new annex 3 is added)
Annex 3

Dry Film Thickness Measurements

The following verification check points of DFT is to be taken:

. At least one measurement per 5 m” of flat surface areas.

. At least one measurement at 2 to 3 meters intervals and at 15mm from edges of tank
boundaries.

o Longitudinal and transverse stiffener members:

e One set of measurements as shown below, taken at 2 to 3 meters run and not less
than 3 sets between main supporting members where one set at each end and one at
about mid-span.

Main Supporting Members

-

Longitudinal and Transverse Stiffeners

l —

ISEI’WX&I from edges)
L L

«— «— — —

o Main Supporting members (girders and transverse) one set of measurements per 2 to 3
metres run as shown above but not less than three sets.

o Around openings one measurement from each side of the opening.

o Five measurements per square meter (m”) but not less than three measurements taken at
Complex areas (i.e. large brackets of main supporting members).

o Additional spot checks to be taken to verify coating thickness for any area considered

suspect by the coating inspectors.

sk
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DRAFT RESOLUTION MSC.[...](82)
(adopted on ... December 2006)

ADOPTION OF AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR
THE SAFETY OF LIFE AT SEA, 1974, AS AMENDED

THE MARITIME SAFETY COMMITTEE,

RECALLING Article 28(b) of the Convention on the International Maritime Organization
concerning the functions of the Committee,

RECALLING FURTHER article VIII(b) of the International Convention for the Safety of
Life at Sea (SOLAS), 1974 (hereinafter referred to as “the Convention”), concerning the
amendment procedure applicable to the Annex to the Convention, other than to the provisions of
chapter I thereof,

HAVING CONSIDERED, at its [eighty-second] session, amendments to the Convention,
proposed and circulated in accordance with article VIII(b)(i) thereof,

1. ADOPTS, in accordance with article VIII(b)(iv) of the Convention, amendments to the
Convention, the text of which is set out in the annex to the present resolution;

2. DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that the
said amendments shall be deemed to have been accepted on [1 January 2008], unless, prior to
that date, more than one third of the Contracting Governments to the Convention or Contracting
Governments the combined merchant fleets of which constitute not less than 50% of the gross
tonnage of the world’s merchant fleet, have notified their objections to the amendments;

3. INVITES SOLAS Contracting Governments to note that, in accordance with
article VIII(b)(vii)(2) of the Convention, the amendments shall enter into force on [...] upon their
acceptance in accordance with paragraph 2 above;

4. REQUESTS the Secretary-General, in conformity with article VIII(b)(v) of the
Convention, to transmit certified copies of the present resolution and the text of the amendments
contained in the annex to all Contracting Governments to the Convention,;

5. FURTHER REQUESTS the Secretary-General to transmit copies of this resolution and
its annex to Members of the Organization, which are not Contracting Governments to the
Convention;

[6. RESOLVES that SOLAS Contracting Governments may apply, in advance, the annexed
SOLAS regulation II-1/3-2 with respect to the corrosion prevention of dedicated seawater ballast
tanks and double-side skin spaces in bulk carriers of 150 m in length and upwards adopted by
this resolution together with the Performance standards for protective coatings for dedicated
seawater ballast tanks and double-sided skin spaces of bulk carriers adopted by
resolution MSC.[...](82) to ships flying their flag constructed on or after 1 July 2006.]
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ANNEX

AMENDMENTS TO THE INTERNATIONAL CONVENTION FOR
THE SAFETY OF LIFE AT SEA, 1974, AS AMENDED

CHAPTER I1I-1

CONSTRUCTION - STRUCTURE, SUBDIVISION AND STABILITY,
MACHINERY AND ELECTRICAL INSTALLATIONS

PART A-1
STRUCTURE OF SHIPS

Regulation 3-2 — Corrosion prevention of seawater ballast tanks in oil tankers and bulk

1

carriers
The existing title and text are replaced by the following:

“Corrosion prevention of seawater ballast tanks in all types of ships and double-side
skin spaces of bulk carriers

1 Excepted as provided for in paragraph 2, this regulation applies to all dedicated
seawater ballast tanks arranged in ships [of not less than [xxx] gross tonnage] constructed
on or after [date to be determined by the MSC], and [dedicated seawater ballast tanks
and] double-side skin spaces arranged in bulk carriers of 150 m in length and upwards
constructed on or after [the date to be determined by the MSC] shall [have an efficient
corrosion prevention system, such as hard protective coatings or equivalent. The
protective coatings shall comply with] [be coated in accordance with] the [Performance
standard for protective coatings for dedicated seawater ballast tanks and double-side skin
spaces of bulk carriers], adopted by the Maritime Safety Committee by resolution
[MSC.(...)], as may be amended by the Organization, provided that such amendments are
adopted, brought into force and take effect in accordance with the provisions of
article VIII of the present Convention concerning the amendment procedures applicable
to the Annex other than chapter I.

2 All dedicated sea water ballast tanks arranged in oil tankers and bulk carriers
constructed on or after 1 July 1998 but before [the dates referred to in paragraph 1] shall
comply with the provisions of regulation II-1/3-2 adopted by resolution MSC.47(66).”

CHAPTER XII
ADDITIONAL SAFETY MEASURES FOR BULK CARRIERS

Regulation 6 — Structural and other requirements for bulk carriers

2

The existing paragraph 3 is deleted and existing paragraphs 4 and 5 are renumbered as

paragraphs 3 and 4.

skoksk
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DRAFT MSC CIRCULAR

APPLICATION OF SOLAS REGULATION XI1/6.3 ON CORROSION PREVENTION
OF DOUBLE-SIDE SKIN SPACES AND DEDICATED SEAWATER BALLAST TANKS
OF BULK CARRIERS AND APPLICATION OF THE PERFORMANCE STANDARD
FOR PROTECTIVE COATINGS FOR DEDICATED SEAWATER BALLAST
TANKS AND DOUBLE-SIDE SKIN SPACES OF BULK CARRIERS

1 The Maritime Safety Committee, at its [eighty-first session (10 to 19 May 2006)],
acknowledged concerns expressed with regard to problems which might be encountered when
implementing the requirements of SOLAS regulation XII/6.3 on Corrosion prevention of
double-side skin spaces and dedicated seawater ballast tanks of bulk carriers, adopted by
resolution MSC.179(79), which will enter into force on 1 July 2006, and of the associated
Performance standard for protective coatings for dedicated seawater ballast tanks and
double-sided skin spaces.

2 The Committee, in order to make the aforementioned Performance standard for protective
coatings mandatory under the revised SOLAS regulation II-1/3-2, approved the attached draft
amendments to SOLAS regulations II-1/3-2 and XII/6.3 and the Performance standard for
protective coatings for dedicated seawater ballast tanks and double-side skin spaces of bulk
carriers, with a view to subsequent adoption at MSC 82. These amendments are expected to
enter into force on [...].

3 In approving the draft amendments, the Committee recognized that bulk carriers of 150 m
in length and upwards constructed on or after 1 July 2006, will still be required to be coated in
accordance with the requirements of regulation II-1/3-2, as adopted by resolutions MSC.47(66)
[and resolution A.798(19], until [...].

4 The Committee, therefore, as indicated in operative paragraph 6 of attached draft
resolution, resolved that SOLAS Contracting Governments may apply, in advance, the annexed
draft SOLAS regulation I1-1/3-2 together with the Performance standard for protective coatings
for dedicated seawater ballast tanks and double-side skin spaces of bulk carriers of 150 m in
length and upwards to ships flying their flag constructed on or after 1 July 2006 in lieu of
SOLAS regulation II-1/3-2 as adopted by resolution MSC.47(66) [and resolution A.798(19)].

5 The Committee invites SOLAS Contracting Governments to take account of this decision
when surveying and certifying bulk carriers under SOLAS regulations I/8 and 1/12 and when
exercising port State control under SOLAS regulation 1/19.

* %k %k

(annexes 1 and 2 are to be attached)
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What is “Shop Primer”?

“A fast-drying paint that is applied to the blast-

SHOP PRIMER cleaned steel of a structure to protect the steel

during fabrication while still allowing the steel to
. . . e welded.” (1S0_12944-5 3.13 “pre-fabricati imer”
Effective Performance for Anti-Corrosion b ded.” (150_12944-5 3.13 *pre-fabrication primer’)

Japan Paint
Manufactures
Association

2006/02

Function of Shop Primer has been improved .
gt PRk RO Steel Surface Protected by Shop Primer
Function

Low Zinc, Ultra High Heat
Resisting, Inorganic
; Primer. (3" Generation)
Retainable
( Low Zinc
Inorganic Primer
(2nd Generation) )

=

Anti-corrosion, etc.

1940 1950 1960 1970 1980 1990 2000

improved performance : — .
Anti-corrosive Property with Over-Coating Improvement for retaining: Heat Resistance

Back-burning damages

2nd Generation shop primer 3rd Generation shop primer
Shop primer removed Shop primer retained

By blasting Damage 7

1
part should 1
be !
removed

Improved

Damage
part should
be
removed

-,
~
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Specification of Retainable Shop Primer

Ethyl zinc silicate:

1) Zinc content in dry film: 35 — 55% by weight
(depend on requirements of the builder)

2) Kind of binder: Ethyl-silicate-hydrolysate liquid.

3) Inhibitor: not contained.

Condition for retaining Shop Primer
Retainable (i.e. Ethyl zinc silicate);

Intact ; and

- Not damaged
- Not rusted

Compatibility with the over-coating
has been proved

The End

Japan Paint Manufacturers Association

Jiro Fujiwara
http://www.toryo.or.ip/
E-mail: fujiwara@toryo.or.ip

Anti-corrosive Property & Zinc Content
(5months exposure)

Zinc content 35~55%
=

Conclusion

Shop primers with the performance of anti-
corrosive property with over-coatings has
been developed.

We believe the developed performance of shop
primer will contribute largely to the quality of
protective coating systems.

We clarified the specification of retainable
shop primer and the condition for retaining
shop primer.

We highly recommend incorporating them in
the new Coating Standards.




Coating reguirement on

DUST GRADE

DE49/6/14
Submitted by Japan

Result

Size Class : 3 ‘ Size Class : 2

Poor case of dust removal

Test Report(1ISO8502-3)

Fine Dusts Vaclilm

cleaner

Merged in surface Stick on surface

It's impossible to achieve
quantity rating “1” for Fine dusts

Measurement

Pressure-sensitive tape method (ISO8502-3)
on Block stage after blasting

DUST SIZE CLASSE S(soss02-3)

Particles not visible under
x 10 magnification

<50pm in diameter

I 50um ~ 100um

3 |< 500pm

0 5mmi ~ 2.5mm r S|ze class 3 (or

ERETUERNN oreater) should

be removed

Conclusion

DUST GRADE requirement in the PSPC

Size Class |Quantity Rating
“1”
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5 8
1 2
1 2
150m
2
1
2
1
180
5
200 * 400 *3
3 4
U 5cm>=5cm
Tablel.2 1.3 Tablel.1.d 1.1.e
2
2 1 35°C
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.6 1
T 2
8 3
3
9 4
.10 5
70 180
2
2.1
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50 °C

12

20°C

20 °C
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1 IR
.2 1SS0 2811-74 3
.3 90
2.2
.1 1SS0 4628/2 ISO 4628/3
.2 DFT
.3 1S0 4624
4 ASTM D4145 3mm
300 m 150mm 2%
.5
.6
3
2
0
Ri0 0 Ri0 0
0 0
> 3.5 MPa > 5.0 MPa
60 60
> 3.0 MPa > 5.0 MPa
40 40
< 5mA/m? < 5mA/m?
Holiday < 8mm < 5mm
< 8mm < 8mm
U
3.2.1
3.2.2 1
3.2.3
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ISO 6270

180

150 * 150 *3
Tablel.2 1.3 Tablel.1.d 1.1.e

2 2.25 2.2.6
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RiIO 0 RiO 0
0 0
> 3.5 MPa > 5.0 MPa
60 60
> 3.0 MPa > 5.0 MPa
40 40

3.2.1

3.2.2

3.2.3
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