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FE LS5 THLALELSIZ, (BT FI7MVBEERAOMMEN (£8 : EX)) M2 FL i
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2016 257 50 (19%) 207 (81%)
2017 258 50 (19%) 208 (81%)
2018 268 62 (23%) 206 (77%)
2019 251 53 (21%) 198 (79%)

£ 1.4 BEERNTHEASh MM LR

—AT. MMICIIMERIENFELET S, HIZIE, MMREXICEDESHMITEHRIERAFICE D
THHREZRIT. REOEOITHAKKZETETICE Y EFMIZHMRE - BRSh, TORIT/NyF
VRELRBSATNS, XR1.5 OEMEHKE (UTICEES FMZHT) OBFHLBLAE
NTEMMN 1AL TEREORMMABREEINTNS LMD, CAEHENE TRAES N S MMMAE
MO0 ERETHADITHA, RKEVWKFLLELTLS,

F I it (h) fEfEH (M)
2015 4 15,403 11,155,714 94,758,125
2016 4 14,271 10,572,711 94,758,125
2017 4 15,307 12,000,404 75,947,743
2018 4 15,128 10,804,094 86,052,527
2019 4= 13,748 10,217,977 81,276,337
545k 73,857 54,750,900 432,792,857
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1.4 BfREE

AL, . DR0HEOCMI. SSICERELREZEFOBRET. MHELTHMLAZRESE S,
AROMLATHRICE S TRVMWAL Z E (FHE) IT& YFRFRMICHISAZEDFRGRELF
£xH5,

AMEEDEEIL. AR, BERRBIK - UFAMRERE. dRE. AALRERHY . RA
LT 10~H+ERBRICKET HY |, AREEEREODMEEL LTIE, 1997 (FRL9) EOANIL
UK SATITHRELTHDD L,

BRICEBEREIL. EEMAINIGHROBEN 1879 FIZHF A THELTHN S 20 FED 19 it
RRICEETHESIN TV S, SREORRICIEKE LELARESTHEOHEE C RGN RIMmN
%5 L1z, TDH% 1930 FRICITMM A, 1960 FRICIEFRENHE SN TV D, GHREEEEDE
BIE. EEEXICET IO HEELTIEEL, BRBRLUCARESRETSORIFROCEMRE
FEMOHLEMDOIAFIZLHEENRATVSIRTH D,

WHO (tHFREHE) (X, HRTHEICLPERECEEZ(TH AL 2010 (FRL22) FHAET 1
{8 2,500 FAICRU., hEEEBHBEEMNA L BRMICESEEMNEE 10 5 7,000 A (2004 (F
B 16) ) ER->TWWBERKRLEY S, BATLRREDREEROFBEXLEHERRE (FK
RIRE) (CED K RIEHBTOHFERBAERUBFRAEICHRIMEIPmMON D L S(CHE->TLVS,
Ff-. BRICE TSP REOFRTERT. AOBEBHKEICLDE, EitEhE L= 1995 (F7) £
(2500 A, 2006 (K 18) 421,050 A&#0HT 1,000 AZEFEZ 2015 (FERK 27) £ 1,504 AEHHT
1,500 AZHE A 75 EMETRIIBLIE. D REAMICEMER THZ LTS (A 1.6), BRIZEITSHH
WMERADE—21X1970~1990 FHXTHY . AIREERBEOBRKIAL O FFHERTHLIZLEEET S
L. BERIECEICL P RMEERBORET 21 HIZATEOEEREB. KRRE. BYRELEITES
TARELEBEEWVNZ D,

) 1 FKERZ (W) (2008). (EWEETEM) ARIIKECAREEKE ZERE.

) 2 Tossavainen A. (1997). Asbestos, asbestosis, and cancer: the Helsinki criteria for diagnosis and attribution.
Scand. J. Work Environ. Health, 23(4), 311-316.

) 83 WHO Asbestos: elimination of asbestos-related diseases <http://www.who. int/en/news—room/fact—

sheets/detai | /asbestos—el imination-of-asbestos-related-diseases> (F#XKEAEH 2018.8.9)
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REZBZATIEZRIVENHDEELHD. fthh. BOTEVWRETH> THREREZLET D
ANZRHLTIE, YRS - 22224 —2 3 0FFARELT, AHICEREELGREERELOBER
EEHRATEHIILLKREICLGDS, FERETOARKEE. ARIECEOBRBE~NDORMEE. RROBED
BREGEELRE., BRIECEICOVWTERT 5:0I1C2E, SEISEFLET—RATOEREEDF—45—
[CDOWTHEET HZENREITE D,

(2) BfIREOEE

NHGRETIGVD, BAEEXFHFEZR TR, FRREELLTO.15f/ML (VU YELILDADE
<E). 0.03f/mL (AREREMEETECE) Z2HEL TV S, BROFRREX. BRERIZRESE
T EFBENFTEHRE TOEEICBER T -EEIT PREEMAADENA) X H1/1,000, D
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xxxx

Engine room crane/Brake
5 lining [Asb.]

Fovemss.1.
|

5.v.P8e55.1.
4BV Fu

Aux.botler/Gasket &
packing [Asb]

Sample/P
[Asb])

| Halon cylinder [Halon]

I ' Halon cyhinder [Halon] I

FO boost pump Gland
packing [Asb]

D'E FO boost pump Gland
packing [Asb]

\*‘_M

o.marip
I FO purifier /Gaskets [Asb.] ]

3. 19 BB =ERER 3¢ Ty¥

X 3. 19 (ZMEAEAD 3! TyXTHD, COMTIE, bPRIZEH (MAIN ENGINE) HNEhh,
ZFoEYIZEEE (WORK SHOP), ¥{EfkERE (STORE)., #BiR4 S (AUXBOILER)., #¥l+
v Y5 B S (F.OSETT.T), #igmty bS5 2s (LLOSETT.T) AEEESINh TS,

3.20 IFHBEAZEARD 3¢ TYFD—BRTD A" TYXTHS, COMTIE, FROFHEDEY I
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BEESNTLS,

3.21 [F, HEAZDOKRTEREOO—J—J07THH, PROTHELI L. MEICAIFTTHHERHE E
NICEADZTARSEMMAEUTLND, FEROEYICE/NFR R T (BALLAST PUMP), *
#AHAR > T (MAIN COOLING WATER PUMP), @/K4&#H R (COOLING SEA WATER
PUMP). HA - ##RA/KR> 7 (FIRE & GSPUMP), RS w4 >4 (SLIGE COLLECTOR). ##
#3EAR > T (FO TRANSFER PUMP)., f#igilR> 7 (L.O.PUMP) LG EMNERESNTLNS,

69



[ Halon cylinder [Halon]__|

4TH DECK

Halon cylinder [Halon] ]
; ~ i
o
E z’ et et
‘/—_-

Sample/P

(Main generator engine / Exh. gas pip
Ingging (Engine Side) [Asb])

A|
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LOWER F10OR / —T

packing [ Asb)
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Jm,. umm Mueap glaed l

12,1 Main cngies Gaxicts
od packing [Ash]

II 2.7 Bikpe sepazator serv, pogland ]
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4 . R packing { Ash’
bt +

567  Ta

g
— = T3 Coolmg SW. Pump gland
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(Main ergine / B gas pipe - T-26 FO transter P gland
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\\\
.
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e
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3.25 Flad') A +

SPARE l PAGE | 58
®GN100412 SIIP NO.
LSCODE&19 BOX NO.
Pi:’;,h; DRAWING
NO. NAME - SKETCH MATERIAL REMARKS
o seaze|  PART
NO.
21 n a5 e A=198.0 L
GASKET 8=138.0 (V1500 1 | 1 |221024158
C= 0.8 ® AT S
22 |z A=175.0
GASKET B=138.C [V1500 1| 1 |221024159 | F 2 £
C= 0.8
23|y A= 97.0
GASKET B= 76.0 [VI500 1| 1 |221024163 ”
C= 0.8
24 [ n* 2y
GASKET Az 76.0 V1500 1| 1 |221024165 4
P= Q0.8
25 | nm2y9s OO Ae 92.0 ik 4
GASKET gs $7.0 [vicoo 1| 1 |221024169
¢z 0.8 FAT 2
26| nm A h A= 25.0
GASKET 8= 33.0 |- 3 | 3 (221024560 M—fﬁ‘ﬁ
c= 5.0
27 ™ Agvt A=153.5 4 p— 1Sore
GASKET B=162.5 [3"L 2 |221 1
c= 3.0 747
oA
28| n“ay I - — : 5
GASKET IOI _g A= 96.0 V1500 2 | 2 |221001522¢| @O %
B= 1.5
29 | An 2w 2 A=132.0 72727
GASKET A=192.0 V1500 2 | 2 |221109229 | gadfan-
C= .8
30| 2990 A=445,0 77-»{#
GASKET 8=380.0 [V1500 & | &4 |221109830 |7 " —
€= 0.8

MFR'S NAME
& ADDRESS
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BEEH 2. TAANX MZBET % SOLAS &£HIHWIE
International Convention for the Safety of Life at Sea (SOLAS), 1974

The December 2000 amendments
Adoption: 6 December 2000
Entry into force: 1 July 2002

For ships built before 1 July 2002
In accordance with SOLAS, ships built before 1 July 2002 may contain asbestos, but it should be managed
properly - further guidance is available in MSC/Circ.1045 Guidelines for Maintenance and Monitoring of On-

Board Materials Containing Asbestos.

For ships built between 1 July 2002 and 1 January 2011
SOLAS was amended in December 2000. The new regulation in SOLAS Chapter 1I-1 (Construction-Structure,
subdivision and stability, machinery and electrical installations) prohibits the new installation of materials

which contain asbestos on all ships.

Regulation 3-5 New installation of materials containing asbestos states that the regulation shall apply to
materials used for the structure, machinery, electrical installations and equipment covered by the SOLAS

Convention.

For all ships, new installation of materials which contain asbestos shall be prohibited except for:
* vanes used in rotary vane compressors and rotary vane vacuum pumps;
* watertight joints and linings used for the circulation of fluids when, at high temperature (in excess of
350°C) or pressure (in excess of 7 x 106 Pa), there is a risk of fire, corrosion or toxicity; and

* supple and flexible thermal insulation assemblies used for temperatures above 1000°C.

For ships built after 1 January 2011
The 2009 Amendments to SOLAS (resolution MSC.282(86)), further amended the text to prohibit all new

installation of asbestos on board ships. These came into force on 1 January 2011;
Part A-1 Structure of Ship

Regulation 3-5 - New installation of materials containing asbestos

The existing text of paragraph 2 is replaced by the following;

"From 1 January 2011, for all ships, new installation of materials which contain asbestos shall be prohibited".

Further information regarding asbestos on ships is available in the following circulars;
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IMO MSC.1/Circ.1379 Unified Interpretation of SOLAS Regulation I11-1/3-5 (concerning asbestos in stores)
IMO MSC.1/Circ.1426 Unified Interpretation of SOLAS Regulation I1-1/3-5 (concerning likely components,
evidence and documentation)

IMO MSC.1/Circ.1374 Information on Prohibiting the Use of Asbestos on board ships (includes how to

manage asbestos found on ships not in compliance with SOLAS)
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FARA +FEAEESR
Asbestos-free declaration

D Mo OM1213
Date: 201250703
MEAh
To Whom [t Msy Cancern
TETI-0037

REMNESASS THE® 108
TEL 078-823-3451 FAX 078-023-0555

B-10 Schome Kisaki Aksshl Hyouge Japan
EAsE T RA LS
THE HANSHIN DIESEL WORKS. LTD.

@ H B E B

DUALITY ASSURARCE DEFT, .

EE
Declaration

SOLASEREECMHL. 201 ELMER-ESEzhIEE-MLTRARS{FAAZ Y
HHEOERASSENCREZAALE. ChAERY, | ACS (DNRERENR CHENGE LT,
FRBA—HEURBHZAE (TAAAFFEAERR CLUARBTSZEZLTEY, 2012
ETAIEUM-ELn 6. RURMEB - S TENZETH I BRI SR h S8 (F
MERL)ICRE TTASZ FFEAERE. SR ETYURET,

ERIZEDS, SRAEETS. S TOHE (M. EEREEE. T9EN. RURRS
) CETREFRT(RROTAAZ FANEAEERL TV EECIEERL BT,

A& The S0LAS strengthened ite regulation, it bans mew Instal lation of mater fals including
sthestos to the chipe without any exceplions &ince Jamuary 1%, 2011,

&z a confirmation of [AGE, ASBESTOS-FREE DECLARAT LON =hal| be submitted by ssch mechinery
mEEr,

ASEESTOS-FREE DWGARAT IOW & required for the veszel which | kesl-lald and spare parts for
shipes In servics on and after July 1%, 30Z

Hemce, we, The Hamshim Diesel Works, Ltd hereby declare that we do not use sry materiais
including scbestos for our products (Main Engine, Stern Eouipment, Electrice and other spare
parts ete. )

ERLTLELTFAAL - iaE
6 asbestos materials which we do ot uee

FIFLIT4F FAAAL| I

achnolfe asbestos chinysofle

FEHA b PR EFA b

T Crocido e
Fledd4o4 F FAADLN FLESS B FASL -
anihophyllie asbesios tremiolile asbesios

ElE
Yours Talthful Iy,

- HANSHIN ‘ﬂ# DIESHEL -
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Supplier' s Material Declaration
R T

— Ashestos =—
FRAAR]

Fef. - _A1B018
IERE

Company neme ! Mitsol ERS Power Syetems Ine.

St B BN S BE&SAT— AT AR

&

Hereby declares that our prodocts have not conteired eshastos ofter 1 Jevaary 1905
of the productior date including spare parts. *

Iz 18054 1E 1B HREESR S S OREA R P FR SR T Rk R A
T I E L ET,

Produwct G Tpss nies @ Gereeator diesel engine st SAll fype

TR EERREUER 28

30%3-3, Haifima—sha, Akisima-shi,

Tobyo 1958555, [apan 10 Apexl 201E
{Place of issus) (Date of issun)
RATHA ®=iTH
T Uhiing/(J_ Genara] Managar /‘:7:’ %ﬁ*
{Wame, firction) (5 gnwicre)
B £

tAsheston Kind and threshoedd

5 The st L T

(e (i) (B TN
ks
Serpentines | corysctlls cheyantile lese then 0.1%
ERERE) | (2lerga) (AR (0. 1%L F)
Erursrite amoeie Brme ax above
el B e B (FEAAH) (ELLED
riohackibs eracidokle Seme &5 above
[ —Z 2 M S (Fos-F31E) (& k)
Amphibcles anthophyllite anthoosylEie ashestnos Seme B3 ahove
CipEE | (T2 (T AT T 2L A (% k)
iremelite tromolite ashastcs Ceme B3 nhova
(HEFA) (H 23] TASAR =k
actinolite actinolite nshesos SR &3 above
LT FFAE (T T i oAb FRAZD (Lt
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E6
Supplier's Material Declaration

- Asbestos -

Ref: Da-130730-SMTHT

Hereby declares that asbestos is not contained the following productis)
mamafaciured afier 26 srch 30050
including spare parts and supplies

Company name: MAKITA CORPORATION
Product(z}Type name;

MAETTA-MITSUT MAN B&W MATN DIESEL ENGINE

Anabimackd 4-1-1 Takamat=u Kamwa Japan 30 July2013
(Place of iszuel iDiate of izgne)
Shimjyi Karoda ld‘l q;

Dee=izn Departmens Manamer i /&
(Iame, funcdon) (Ziznaturs)

20026
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#Ashesios Kind and threshold
FASAFOSPAEEE

Astesims  (RREE) Threskickd  [HEM)
Chryscfile {2 U dra L)
Amosie  (TEYA R
Crocidoile [0S FEA )
I EssthanD.1%  (QLI%LLF)

anthanhyiieE ashesios (Pt F e b s FAALRY
tresmcife asbestos [k L-ESA R FASLE)

actinolbe askesins (FEE ST b FRAZ R
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JFETI=FYo (%)

HeEA 7788 BEMEFR aNERER

4 % (Odani Yuki)

Tel 090-1423-4296 (F3#& 9320-4207)

Fax 045-505-7534

E-mail mailto:edani-yuuki@ijfe-eng.co.jp
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BE RLLBBRLLELEY,
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Farm It EADiE

MAN Truck & Bus 5E ‘if_ }\

WA Tk i Dun G0 - Poaiwch &4 023 5 - 80007 W Draksarg

T witcrm R may oomcerm

e Eirnsd Tbaiza Telsfas E-ar e
[ ]a1T] - O B EheETEE Dl BNTA 8L 3 0 0

Mxterial deglaration - Achecios

We hersby confirm that b=low modiels bult by BAN Truck & Bus SE In Nurembaerg, Gemany ane free from
Ashechng. wien despatched from facton:

DIE42ZLYE DIESSELESDS

D4 ZLE2D1 DZeSELCESD

D4 2L B2 1T DEEs2LESE3 (W12-1400)
DEESELEAE3 15-7 30

D 2L BE4SE (W12-1650) 15800

D4 2L ELDG 15850

In cas= of any quesbons, we remain at pour disposal.

KMAN Track & Bus ZE

L. Waolgang Wegnear LY. Francesoo CHo
Head of Salkes Enginesring Area Salkes Manager
wonmsd Cr droesia Tasrsss (vonisersisn - Bl Truck & Ies S
binss Bobrigar boge Warze Girer Wpnag Frsglech 46 0 52 - GEAD
DOr. Marfin Fisbe - Dhvinsen Sofankc D, Fradedc Tober ity pabveadrabrut e 11 - @ieledd W Dby
Sty G el s M Tabaibsn -0 3 4 430D cadar -Duncrranhi
Fagirargadiche Armgercht Minches | HRR TS0 el -0 ) A

LESi-belr, DEC B & ool Corwrarsan A g ot Decrae B0 700 40041 - Ko 1450000
st (D00 T (e O R 0 ¢ e LA O,
Soxcnpadans Mischer BT TIH S0l - B S 0Dl
it (Do T 5 T S P D T - e T Tl

[Er oreemeTEn 281 MEH Grinmd  AhAITEN Bl
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=

Supplier's Material Declaration
~Asbestos—

Ref. - 21-THOO!

Hereby declares that asbestos is nat contaned the following product{s)
manufactured after Dec/2005

ncluding spare parts and supplies,

Compary name: [SUZU MOTORS ENGINE SALES INC.

Product(s)/Typa name:

All Type Marine Diesel Engine

Engine Type  |Reflection Time
UM4J 2005/12~
UN4B 2002/8~
UM6B 2000/3~
UMEH 2002/6~
UMES 2002/12~
UMEW 1998/11~
Head Office 26 March 2021
(Place of issue) (Dste of izzue)

Tomoyuki Azuma
General Manager

Production Engineering Dept /. aspemi

(Name function) (Signature)
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Bl

Supplier's Material Declaration
- Asbestos -

Ret: _ HSG2ipayiHP

Company name. MIURA COLTD

Hereby declares that our products including spare pare and supplies have not
contained asbestos after 194 January, 2000 of the deliverny date.

T Hori=, Mabsirpams,
Ehims JAPAN T28-2605 April 1, 2021
Place of mswee) (Date of issue)

KLUBO Hirokd

General Managar

_Ship Machinery Promotion Degrl,
(Mame, funciion)
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FAAR 7V -HEEHNLAS T4 =L
ClamaMEF & = A =7 o = m #(TEC-DEENICT ., FASAD 7 I-EFERCEERFRFEAYRELATHIET, BRULGIELT

b FAFELRRERETEELTTASAF?Y -EREETELANRCER ST THEET,

2o060p 1 AL SR LS, FREA. ERALLPESTAAA PP I -EREEFUreRoTRT L TRV T, oEE
WETELI ARENEF O FLY{ES L F, AN, BAN. SRtk roTENdRTL Tl 4.

SERCEY TELE LS, TREM-ghtRd ToEBEFL,
L LRRERFY—E R SREERY BT LY. 25L L A@0PLEWTT,

cHEVEhT -
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N A |

TEL QES.073-7065

VAN QES-B75-7IG7
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B2

Declaration of Asbestos-free
TAARAFRERTE

Hereby declares that nsbestos is not contained the following products.
ETFORRERT A2 FEFEATV NI LE D DEHETS,

Ieswere name: Tortoise Engioeering Co Lid.
(HITHCES) F—FRx2P=TirNdai

Issuer's mddress: 700, Kitagawara, Masaki-cho, Ivorgun, EHIME PREF, JAPAN
RITE O 0 T R AT F00

Objectie) of the declaration:  All products manufsctured after 0L04/2006,
{0 et O0GF4 M 1 ALIRREEEFEE A S TORE
Including spare parts and supplies.
TS, ¥RESEEET

Ehime, JAPAN ) ﬂ?mﬂl:

(Place of is=ue} (Dt of isswe)

(R TTHAT) ®iTA)

Manabuy leami, Gualiy Contrel Team Manager m

(Mume, function) (Bipmnatars) -

(RER DR, A (D
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B3
leir 1 S0G2ESFIT THmon asbentos ancearaiio],docx

Vboleand

Supplier's Material Declaration
- Asbestos -

Hereby declares that asbestos is nat contained the following product{s) including epare
parts and supplies afer and of Awsgust 20085 of ihe delivery dabe.

Company name: _VOLCANO Co., Ltd.

Praduct{s ) Type name;

OIL BURNING APPARATUS _ TYPE: SFDT-U

OSAKA JAPAN 28/06/2018

(Flace of lsaue) (Daaber of jssue)

Y. Tsuii, Director O B

(Mame, Tithe and Deparmei) i Signature)
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B4
Supplier’'s Material Declaration

- Asbestos -

Aet:  ASE-120535-5

Hereby declares that asbestos is not contained the following product(s)
" manufactured on or after oUDS200s

"ot O T

ncluding spare pars and supplies.

" 85 oekle apprognasty

SUNFLAME CO_, LTD.

Company name:

Produci{s i Type name;

il Buming Appesrshes

LY, FCoin, JAFAN 2506002

{Place of issue) (Oate of issue)

K UM e Ve =

(Mame, funciion) [Signature)
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B5

Supplier's Material Declaration
- Asbestos -

Ral,  ASS.1208284

Haraby declares hal asbesios is not contained the following product(s)
* marmdsctiured on or aftar 01804080

Pt rrer e R

including sparme parts and supplies.

v o O 300D ENanGly

Company name: __ SUNFLAME CO,, LTD,

Product(s)Type name;

Lie .2 iid

i dyoas WAFAN Pl g

(Place of mue) (Date of issua)

K AR v b=
(Sagratute)

[Name, hunclion)
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B6

—
~—

g:l:aup 1 March 2013 LAVA

E-mail

To whom it may concem o~ -
Gasvenrkyew) 24

P O Box 844

8100 Axborg

Deanmark

Ted +458252304000

Fax: 46 83 102866
aalnfofieabog-ndaayias com
W aborg-ndusting com
waw. wfatival com

Certificate regarding asbestos in Atfa Laval Marine & Diesel Division equipment

Rederence is made o the IMC Res. MSC. 282 (8), adopting SOLAS 11-1/A 3-5 (SOLAS
2008 Amendment) and the total prohibition of the use of Asbesios n instalations on board
&l ehips as of 1% January 2011 and orwards. Due to this regulation Aifa Laval Marine &
Diesel Dvision hereby cartify the folowing, basad upon our bast knowladge and tha
Information avalable today.

We declara that we fuly comply with this resolution.

We deciare that alf ouwr products/equipment/materials/icomponanis have baen designed,
engneared, purchased, manufaciured and packed (0 be free fram Asbesios

For the avoidance of doubt, by refarence 1o Asbestos we refer to the folowng six minerals.

1. Aclinolte CAS T7536-66-4
2. Amosite (Grunerite) CAS 12172-73-5
3. Anthophvylite CAS 77536-67-6
4. Chrysolile CAS 12001-28-5
5. Crocdolite CAS 12001-26-4
6. Asbestos Tremolite CAS 77636.68-6

The stated CAS-numbears are consistent wth OSHA's, the EU's and USCG/EPA's
gafiniion of Asbestos.

Youwre sincersly

e Lt

Patar | niflan
President, Marine & Diesal Division

VAT Ke P MR ONN

CVR Nz - 17000 AN

farimn O 41 5098 0018 CORASY UK
£ O w1 0% 0012 0042 4T FEUN)
FAWET code RERETANE DK 80 5208 0OTY 02 LS
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BEENS. TARRKITFS4 Y — (R4 07 x4H—) [ZLBHBIERE

BRAICESICENRAEORIMBEZERT HHEIC. £oYA FTEROEEIHE
RTEDTARARR N FSA4Y— (R4 074 ¥—) RS hTW3,

COEBICLYAREELHESN-LDZEMERTLRLI ZLICKYBRIAED
PBELRICOGMNDZEANEFEIND . AHE.3Q)DEEY [ Tnot foundXIETUnidentified]
ERTREINEBERIZE. 0. 1%ZBA TEBNEATEINENEEREDAEICK YL
HET D&,

1./ #

EFRNAL. HEIREDD FRADERBZMEL .. BFEDKROAZRINS B D, i
RBEAREY. FBEHLTLEEZEC L. AN EEEERTIRDART FLOFIIZEL Y.,
AHOERBEECEEHMERICEAT SEEN TN D,

CD &S IHEFRIMEBRIRZARY ~JL (NIRS) ZZEFIA L., Y2 TILISERIMRERS L
k&t L TEKRE 1.321~1. 448 um (FxEh%k 7570~69060m™) DEEAD NIRS Z#&H L.
FOREICRESNTVDERERR 6 BEOARY MLOT—254T3)—EXEL
T. BEOHBRENA—EULETHAHEZFIC, BREHTET 5, CORFDRIRARY b
V6 FEENREIRE L OH ZEOREISERT 5L DT BEDHFIMRRINZARY k)L (IRS)
@ 3700~3500 cm™ fHEICHBHEHRD OH HOWIRARY MILOFEEEHEIZEL LTS,

(H1. 28)

a7

¢ _—_’—_/’
_ 0 J\k
=
Z o3
02
(%1
o
13211 13373 1352.8 1367.6 13817 1395 18076 14194 124304 18405
HEE (nm)
—_— )2 IR (L ) A s ER (3T I
FEY A FE#H (FF R si—0) R FZFA FEE (r—7)
—T T4 TARER (F7H AR Y) — FLEFA4 FEMR (BEE)
— L ES A FEER (EE) —TFOF S A R ()

1. EEERDANRY ML
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HIREOBECEMOEEOFEELZRML. VU VEAIL. TEHA L. VB FS
A b FLESA M. 7I9F/ 54 MIHM1%LULE, 7oV T34 FEH2%ULEER
LTWABEICENENRIRDOEEEZRTRT S, L. 7EYA bEI DD RSA M
HRIMHRDBUNRRY MILDRERBZ=HDTEYA /IR ESA FERTEND,

AMOEBEEENEZEAREUTELEIEALTLEWNEEICIE MThot found) XI(E

fUnidentified] &ERREN B,

2. FRTIHBICLIRTEDHER
BATHEFCICHRINTERLTARR N7 FS4H¥—F 3 HRDNN—C 3 003

Y, RAPBREFZFICHERNHLIDT, FRATIHFICODVWTHERNIVETHD,

(1) 2010 FF (FERK 22 )10 A~2012 F (ER 24 )2 A - 1) 7JLNe.1700~1900 HF &
BIEAR  WRIZASK, RIZAFALE—  /NyT ) —{EHABR : 6 A
BROKRT: VUIEAI. TEYA 2B R4, FLESA M. TOF/

A, TUVT71454 ~, FEH (not found)

(2) 2013 £ (FRK 25 )11 A~2018 FE (ER 30 F)3 A : 1) 7JLNe.2100~3500 HF &
BIEAERE  WRERT4 v oK RERTo v oK Ny T —EHEFEM : 6 FHE
BROKRT: VUIEAI. TEYA L 2B R4, FLESA M. TOF/

A, TUVT71454 ~, FEH (not found)

(3) 2018 4 (F Ak 30 )9 ALARE : 1) 7)LN0.3600 &S LAE
BRERE - WRIERTos v PR, RIEZRTo v 2K Ny T —FEHARM : b BE
BROKRTK: VVVYEAIN. TEFA 2B RS54, FLESAN"TOF/

T4 b, TUVTa4T4 . THEE (Unidentified)
XE 3 HROEBIEINLESA METIF/ 4 bERANET / TR—FRTET D&

S12H > TS,

3. BEETORMKMLGERAEICONT

(1) BEMHIBEYITHARAENTVWLIRETEAT 554

@ BRRGEEDEMEDRANBEINTLSIESICE. MLADGREKICEELDD.
AEFPEEBRETARRA T FSA P —DRFEBEL Y OPOKREDITHI > TE S,

Q@ FRHREEDEMEFORANZESINATNSEHATH- TH, ZETAERRETH
NIEEEFERT S

Q@ RERDHFEIF. A—EBZONDHBEADEM LI, ToCHRERE 3I~5BE
[THFCHBIL. HREEALIZIET ORI 5,

OMoQNRICBEL TEAERTAEL-HER. AROEEN1ELLBO SN
BICE, HFZEMIE 1% LU LOEHEFAY L., BRFNAEAIATHIIDEH
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BLTHBREEEERUVINICE DS RBICRET SHREBEZET ILENH D, 4H.
CHORERRICRENHIEEEFEIE~FOEITTRIAERICIYNNEREL.0.1%%
BATEMAERETINENEHEST DLENH D,

(2) FEMFAHHMIERT H5E

@ EMEMOMBEFZERL TOEVEROBEFK. &7 (1 HBHY 34
DTN EFvvIROBRGENRYIFLOHDORICAN, KOEANLERET
ARRMTFFIAY—DOREEZFESETIEULAE (1 F A YE 9 B
ERFE) L. 2055 1 BULBHROEENRO DNGEICITHZEMIE. 1%L
LOEWRESERY LHHT D
XFr v I HOBRAGENVRKYIFLUEORZERT 55813, Bf &R

FOEEICRINE—I DEFET INENERRLISATEAT S &

Q REEMOMBFEZEREREDSSE. BRLEEMZF v v 7 FDOERGTELRY
IFLUVEDOROBAASRAED/NANA TIVRICAN, BREHEHXLETHESE
HEGELTEEESSLEZLT, OEAKIZ, Yo TLTE 0 HBEY 34
DIN) ZROY U TIVRDENSEETARR FPF A F—OBGEEZEES
ETIEMUERE (IEMHEYSTIELUERE) L, ED55 1 BULRHOE
ENROoNEBEICTEREMT 1%L LEORREFRY £HIT 5.

ORUVQTEMEFARY LY ENBEE. BRESMMERSIA TS LD EALL
THBREMEZRVINICED(HRICHET IHEEHET DLENHD. BHE. D
AERBRICEBENDIGEEEIE~FOEICTIFAICLIYIMEREL. 0. 1% %
ATEMBHIERT INENEHET DRENDH D,

(3) not found XI& Unidentified &ERTESN-BADEY KL
MET@IZEYAIEL-HER. £ TOAERTMot found) Ff=(ITUnidentified]
ERIREINEHBEICIE, BRAIE DI OWMAEELT, FIE~F 6 BEITRTHE
[CEYUYDHEEEL. 0. 1% BX CEBNEET INELNEHET DRENHD L
ICBETEHIE, TARR KT FSAHY—I2LBBIEICKY., Tnot foundl XI&E
MUnidentified] ERTEINFIzZEZELE - TEMAEAELTLWVEWVWET S EIETE

A AN
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K1. FARRMT7FS54Y—BE8

CE

AE S N7e

NIRS & ¥|E

EESYAE N
SN D,

(DI EAILER)
*D)TILFUN=30FEETIXFLESA M, TOF/ 54 bIE
B TRRIN, TREDOBFEIE Thot found] ERFREN B,
®2a. BIEFERDOERR (21 7ILF 2 /3—3500 &S LLAT)
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IETE
AE S N7
NIRS & ¥
ERERDF
REND,

(DI BA4ILER) (AR EINY)

¥ )T IVFN—3600 EELIRE NLESA FSTOF/ 54 FELT

I ik
N —_

BE HY
ol cm

BERS

—ERTIN, FREDBEIE TUnidentified] EREFSND,
X 2b. BIEHEDORTR (S 7ILF 2 /1—3600 FE LIFE)

ERICESTI, HoMLOFAENREEZRET S &,

CTFARR R FSA4H—F. BRDOA—H—I2&kY. BROTARR FrEHE

MEFEIZRHELEZY IR (SA4T53)=) DA VAF=ILENRTWLEED
(Libraries/Methods : Asbestos_ID_JP) MEAMNEE LUV, (ABRTLHRTE
m E3SHR)

TFARR M7 T4 —F, BERDA—H—IC & VAIERERDANER (RER

EAER) ITEHBLEBLOZEEAL. 2R ELFIHETA—D—DRIEREHE
RDARERTHENEF LY, CHERERDRRICEE L-HBFICIEXER
=L ER TS, R4SER)

CSUTRBRENH DO, A—D—HED2FECLITRRT O TRBEEE
THIEMNEFELLY,

CERRISEREY HEFRNBEICRIRE -7 AEFET HEH - BRILEMETRRE

HIRRT RSB ShEBEEA/HYIREET,

CER EFDOEEMRRARTRICEMAE LTERASAE-ERYISERLTT
VT4 FERTENEHENH D, FEOIEMIET ST —FEUT
DESEXMESRL., HRELTHE IS &)

:TA—TJAy R —8BOGIERED O, TARR b7+ 54 F— DS

EITHRSNATVWIHERRE - FEBALEY., XRECHERICEESR
BREANTERALTLWIEGEENRRZToNDA, EEGARY MLAIEICX
BEEEIEBAAHEIDTLTNLDEELEAL TEAELEL,
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Run \
Run a Method

\i[ﬂ[ ‘. IHe

‘\E I\! I

4. BIERERERAR S5

(5& k]
@ MLUEE - BERtITE : FHLEXTIARX FFHD T ARX FRITEREHDBRET (B
50 B R AHBREAETFSIWERE. FR22F11 A)
@ /NEKESE - IERA - MILUEE  FEHEEXT7ANX MHHTEH (PHAZIR) 4 #EETE &
BHRMERAEICOVT (ELH0 BAAFBHEIFSWEE. TR 22 £ 11 A)
@ LIREE - =K&Z7 - BlIgth : T7PRARRMRICEITH Tz A F—E JISiEED
HEEGERERICDULNT Y (B B EMERIRBACHARRRIWEE. TR 24511 A)
@ JIIBHICHEITETARR bR JIIEHRERRE RKIBRER KR
@ LAEL - KEEREYOLEBICEIT5RMOBEEEEICET MR
(B U NREEVERFREZEMERERS. TR 26 £3 A)
@ FTRBEE REMRARSHELEHDSMREE REWRBEE
[PARR FEFEMOERNFERIEBEROOREHIMEICRE T 25728
[3.3 FIRDTARR N7 FTA Y —ICkBTRARR FEFEMDRY ) —=27T]
(ESIIREMZEATLAS L., EHANA. ILAEA, BEEREMNPERE D2 —)I15E
& SR, EL¥E—. FR26538)
O/NFEHE - /NESZ - ET B - EBIED - MERA TFHELEXT7 AR F5HE
(microPHAZIR—AS) MDTEREEFME) (MEMEKMEBZE. VOL. 6. 75~79, 2019)
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SEEN 6. BRESE
- FEAREHEZ @BNN+EEEEA+HES) (B)
- FEAREFEEERETS (BHUR+EERSE=ZE1T/\5) ()
- FEAREHEERLY (BOO+EEFBHERE=1TS) (D)
- BIREEFHRA (EFR+EEEEFBERE=+—F) ()
- FEREHAEEXE 28 £E 1 HOREITE D (KT LOEHICET 58T
- HFE1028%¥ 15 (#2410 A 28 H) H#HREEFHRAIDESR
- EFO0113F 15 BERESFHRAFN—HERET 2EFTOETIZONT
- BEFBEERERE+T—F
- EHF 0509 £ 45 EMEEFHRAE=XFLEOREICESEELFBAEMN
EDHHED—HRERIET HHDHEITIZDONT
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FBRE/EER BONE+EEEEA+ES) )
(RIE FM30%F7 A 25 BEEE785)

F—E RAl

(B #)
F—F COFEER. FBEEEZ BN+ FEEENTAS) LEFOT. FEX
EDOHIUED-ODEEHILEEDHEL, EEFFIOBREEILERVBEEMNEFDDOREDHEE
ZETOELONHLICET IREMF BT REHET S LITKYBIBICHEITSH
BEOREELBEEZHERT S ELLIC, REGHBBREOMAZREST S LEBML
ERAE

(BXEFOEH)
B=FK FXREQ BICCOZBRTEDLIFHBLEZFOMLED-ODRKEREETFT LT
THL, REGBSREORBE L FBFEOREZR L THSICETSFBENTEL
BEZHERIDESICLATREG SN, T BEEHQL. BAERT 2FHBHLED
BRILICBEY BDHERICHR AT H L ST LA TAIFLE S,

(EREES)
F+OE FXEQF. eEENEXRZTOMOFTBHXEZMLT 5-ODEEZLELT
BEET. BETEDSILDIZONTIE, BEMREFBRHEDRIFEZT1-EXITHE
RRFBEHROBHEEZT-EMIOBKEETEET LEEOS b 0. BEFBES
TEDHDEIAHITEY ., HFEXOREDITHEL T, EXEREEZEEL. TOHEICHEK
EEIZRBT 2FBEORETOMOEEFTBHESTTEDIBTEEZTHERETNIELES
ELY,

(EREDETRESHES)
BI+HZH& FHRBEF. ROBRESTZHLT H-OVBEGREZHELGTLEL SR
LYo

— E#H. AR ZR. BLA. BERZER. RRAFICLIBRES
FZARE FEER, FXEVEZFTEANCETAFETRUIEE —ROREIC
EOZHEITHREICH LT, RELGREETFLRTNEE S,
FoHtEE B EALETRAFETRUVEFTRAEZOE-—HOREICLYESR
ENBITANESHERVIIEROREICK YFBHESTF O RTNELZLLVEIRZ, BER
BETTED S,

(B LOEHFOLRSF)
FoHN\E EAEFBHRER, BEo+EALEFTRAFECRVEFTRAEN ¥R
DREICKYBEEN BT A SHEOBUN DAV LEREZR S -OLEGTEBENIIE
EZLORMELDEHELARTHHLDET B,

(RAEREDRTRERFESF)
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FZtTAE nABEER. BREEARVBERFEEAOFBEN. HELBICEL.
COFEERIECNICEDISHTOREITER LEVWK S BELRIEEZTHELAETNILA
BELY,

2 RAREAER. BRBAEAXRGEREAAOTBHEN. BHRLFICEL. C0E
BRIEFCNICEDHTOREIERLTWVWSLRDD L EIE. BED-OLERIETR
ETEOETNEGE SR,

3 FIEDERZZT-EARBEEAXREIZOFEBEL. BHKERIHLLETAELGS

AN
(BERXHFBRESFTORTREHE)
F=Z1+E BERABFEENL. TOHBERVERBEEAOFHBHEDEXLE— DG
[TEVWTITHONECEITEDTET HFBKEFLZMLT 5160, ROFEICEHT HILE
BREBEZHELGZINER S,

— BEABORERVEEZEITD

EEBDERRUVRAEZTSC

- &,
= “EGFHEERTL L,
MW BERBEANMTIFBHEOREX(IFED-ODOHBICHT HIEERVIEZT
&
N HIREICHEITFSE2LODEFN. BRFBXELZHILET 5-OLELEIR
GEZEGIETOELL)
FT=1+—50m EXFHIE, TOBEEAH L, BERABCEAL. TOERITEDTH
ZEAANOFEHEEZFEBIELAELIE. COREREINICEDI(HRTOREITERT
52 LEGBERELTIIG LAY,

(FFRADETREHEF)
F=E+"F BFE=AEFFE-BEXEFEOEOBSICEVNT. AEE-BEICRET SHES
BIRNEEXBLUINOBERAAT, BBLEFZELTID0EF. ChoDREICKYEE
LNABEIE LT, BEGRHEZE LG ITIIEGE AL,

(BLEFDHEIE)
FHETHRE BYVAIYF AU IODY RUDDUEERITHEATOMDFEEIC
EEORREZFLLETLHYT. BETEHDHILDF. WEL. WAL, FEL. Bi#t
L. RIFEALTEGESGEL, 2L, HBRHAROLOHEEL. @AL. RIXERATS
HET. B TEHDIEHICKRAT HESEIE. CORY TALY,

(REWMEHT)
FHE+TAE BEFE. FBEZEVANEEEE, SRFEEICHL, BEEFEHES
TEHDECAHIZEY ., TOREITIEHICHTIREXEIBHLED-ODOHEETHD
BIFNIEE SR,

2 FIEOHER. FBHEOERAETZEELELESITONTERYT S,
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3 EFEHNR. BRIXEFIFFLEBT. EEFHESTEDSLDICHBEZOME
EEF. BEFBERTEDSDECAICKY,, HEXBICHT 2REXEFED=H
DREANDHEE ZITREORTNIELE 5L,

(R H)

FBARTAE BEBEI, FHEIIRHL. EEFHERTEDHSHEIAICKY ., EMMIZE
SEEEDH (BRTAFOTE-—RITHET 2REZR< . UTIOERRVREIZEW
TRL.) ZIThLEThIEE 50,

2 EXER BELGEHT. BETEDSLDIURET HFHBHEIIH L. BEEFHE
ERTEDHDETAITEY ., EMICKEAFADERICOVWTOREZMZITEHETH
FaoE, BELGEHF T, BRTEDDILDIRESELLDHEIFHBHET. BRI
FALTWSHDIZDONTH, RkET S,

3 EXEH[Q, BELGEHBT. BETEDDLDIRFET HFBEICH L. BEEFE
ERTEDHDEIAIZEY, HREMICK2RBERZHETEDLRTAIELE ST,

4 MEFRFBHARE. FHEORRERFII-OLEAH D ERH D EEE.
FEBEEEEENERICEOE, EEFBERTED S L AHITKY, EREITHL.
FREFDRERZMDOREZ DML ELERERTI O ENTED,

5 HBHEL. AIFSEHOREICLYEEENTLESBEZHERTRTNEL LR
Lo =L, EXEOHRE LI-EMXIIEMEMNTESRESHERTILERE
LBEWMGEIZENT., thDEMXIEREMDITE S S oDREICK HREZHTICHE
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