BAB VI
PENUTUP

6.1. KESIMPULAN

Dari perhitungan dalam menentukan besarnya biaya cargo tank coating
dan analisa yang telah dilakukan, maka dapat disimpuikan beberapa point
sebagai berikut :

a. Sistem pengecatan yang dipakai untuk cargo tank coating adalah High
Performance System dengan menggunakan cat epoxy, cargo tank coating
harus diperiakukan secara khusus karena akan mempengaruhi mutu dan
kwalitas dari minyak yang akan diangkut.

b. Metode yang dipakai untuk cargo tank coating ada tiga, yaitu:

o Metode Airless spray, yaitu metode yang menggunakan alat airless
spraying dan kompressor, dmana proses pengecatan dengan
penyemprotan memakai tekanan udara.

o Metode Rol, yatu metode yang menggunakan alat rdl untuk
pengecatan dengan cara konvensional,

¢ Metode Brush, vaitu metode pengecatan dengan menggunakan alat
brush / kwas dan dilakukan dengan cara konvensional.

c. Dalam penentuan besarnya biaya cargo tank coating dipengaruhi oleh:

s Metode pengecatan yang digunakan,- berpengaruh terhadap jumiah

layer vang dihasilkan untuk memenuhi total dry film thickness yang
ditentukan.



» Lluasan daerah yang akan dicat, semakin luas daerah pengecatan
semakin besar biaya pelaksanaan cargo tank coating.

» Jenis / type cat yang digunakan ( produk cat ), harga tergantung
pasaran dan tidak sama untuk tiap galangan.

o Perusahaan / galangan yang melaksanakan pengecatan, berhubungan
dengan fasilitas atau peralatan yang dipunyai dan kebijaksanaan
galangan dalam menentukan standard unit price.

d. Ditinjau dari biaya - biaya pengecatan, yang terdiri atas :

» Biaya persiapan material

e Biaya material

» Biaya tenaga kerja

» Biaya overhead

Maka biaya persiapan merupakan bagian yang terbesar dibanding dengan

biaya laipnya, vyaitu kurang lebih 70 % dari biaya keseluruban
pengecatan.

e. Dan tabel 5.1. Perincian biaya tank coating dari tiga metode pengecatan
dengan menggunakan type cat Tank Guard HB ( Jotun ) total biaya yang
paling murah yaitu metode roll yaitu U$ 470191.68 dibanding metode
airless spray yaitu U$ 471926.67 dan metode kwas paling mahal yaitu U¢
483750.86.

f. Dan tabel 5.2. Perincian biaya tank coating dari ketiga metode
pengecatan dengan menggunakan type cat Hempadur 1550 ( Hempel )
total biaya yang paling murah yaitu metode airless spray yaitu U$
450583.74 dibanding metode roll yaitu Ug 470232.856 dan metode kwas
yang paling mahal yaitu Ug 483791.532,




Dari segi teknis, metade yang paling bagus hasil pengecatannya dan
memenuhi syarat adalah metode airiess spray.

Metode yang paiing sesuai adalah metode airless spray karena dalam
masalah biaya pengecatan dibanding dua metode lainnya tidak terpaut
jauh dan dari segi teknis serta penampilan, metode ini iebih bak dibanding

dengan metode lainnya.

6.2. SARAN

Berdasarkan kesimpulan yang telah dikemukakan diatas dan keadaan

dilapangan, ada beberapa saran yang mungkin dapat dipertimbangkan oieh

perusahaan / galangan, yaitu:

a.

Penggunaan metode airless spray untuk pengerjaan cargo tank coating
karena metode tersebut secara umum terbukti lebih ekonomis dibanding
metade lain.

Meningkatkan ketrampilan / skill dari tenaga kerja galangan dalam
mefaksanakan cargo tank coating sehingga bisa memanfaatkan tenaga
kerja semaksimal mungkin tanpa harus menggunakan jasa pengecatan
pihak lain { sub contractor ).

Perlu dilakukan penelitian lebih lanjut mengenai total pengeluaran biaya
cargo tank coating dengan menggunakan tenaga kerja galangan sehingga
bisa diketahui secara pasti mengenai pengeluaran biaya pengecatan sesuai
dengan schedule pengerjaannya dan sesuai dengan progress yang dicapai.
Karena bila memakai jasa pengecatan, data — data mengenai detail tenaga
kerja yang terlibat dan peralatan yang digunakan serta gaji tiap pekerja
tidak boleh keluar.
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JOTUN

PROTECTIVE TANKGUARD HB

|
COATINGS ]'
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RODUCT Tankguard HB s a hlgh.E)LlH.l;i _é;rmxy c;m.;;\;;";-wm hlgh resislance 10 @ wide range
ESCRIPTION: of chrrmicals and solvents

*

ECOMMENDED USE: interiors -ori_a_r:-ks. A se;-:arme reslSta_r.u.:E st s avalable.

ECHNIC AL INFORMATION:

T S SIS ) T T SN S S SRS —

e

Colours . Light grey and hght green ]

Solids (% by volume) 5N SHEREED

Specific Gravity o 1.4 (after mixing)

Fiash point - 24°C (Seiaflashy

Gloss Flat

Flexibility Good

Water resisiance Very goad

Chemicat resisiance . Excellen

Solvent resistance Excellen:

Abrasion resistance Very good t

Filmy thuckness per coat Theareticai spreading rate !

__nimicrans Sy F  Nooamdl ‘
!h Dry | VAL i |

Possible application range  : | 80—120 | 160-240 | 63—42 '

Typical \12 s !_ 200 N Jso |

PPLICATION DATA:

Apphcation methods Arless spray Brusn may be asad lor minor 1uch-up

Mixing ratio (by volume) 4 parts Comp. A s o b pmaxed thorpughly 1 parg Comp, B
{curing agenty

Mixing 1 hOUN [Gr [0 s

Potlife (23°C) 8 hours. {Reduced at hepher engs)

Thinner /Cleaner Jotwn, Thinner No. 17

Guiding data arless spray Pressure ma nozzic. 15 MPH (180 kp/sg om, 2100 ps

Nozzle tip C018-0027 (0 ) |

Spray anagle . 40-80

Falye Check ta ensure that Blers ar oleean |

URFACE PREPARATION: Prior ta blast-cleaning ull sharp (burnud/cul) edlges o be ground smooth and weld
saller removed according 1o standards agreed on among he parties concerned. All steel 0 be coated must
rblastcleaned o Sa 2%2-3 (1ISO 8501-1:1988/55 05 580U with an approved abrasive, IUis imporiant 0 mainta-
this standard until the first coat has been applied. If the sieel changes calour or rust blopm begns 1© form,
s reflects improper control with the dewpaint which makes counter measures, including reblasting. nacessary.
fter blasting, the steel should be vacuum-cleaned 1@ remove all dust before applicaton of the paint. The hand-
y of the scaffolding should also be performed in such @ way that dust will not contaminate the paint work.

————— ——— —_
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Livice Telnperyiures:
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Avadability:

PHYSICAL CONETANTS:
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Volurne: Lohielst

Theotcucal spreading! rate:
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HEMPADUR* 15509
CURKG AGENT 90509 :

HEMPADUR 1550 is a two component, amine oeduct cured frhenole eposry (tovolag)
paint, whith cures 1o a coating with eacellen resislance 0 a wide tange of chgnucaty
as tabulated in separsie CARGO PROTECTION GUIDE,

As B tank tining accarding to (he seleciad P ALHING SPECHUIALOM

Dry:

g I waler {no emperdtute gradicnt):
160*C/320°F

Maximum; BIHCy 108 2 H

Wet noervice temperature::, other houida:
Consult the comerpunting CAIGE FROLE THION CUIGL,

Accepted by Lloyd's Register of Shipping as a provision
Tadlng.

Aaproved for potable water by Water Heseargn Centee, Great Grnon

Ay ooy azed corosan funis

Subject w© conflirmation .

Offwhitz /11630. Light red/50000

Flat

68%

6.8 mislire - 100 micron

273 sa.f/US pallon - 4 mijs

26°C/TI9°F

17/ lilee - 14.2 1bs/US gallon

2-3nes ot 20°C/68°F {150 1517}

G{opprox.) hous at 20°C/GB°F

10days it 20°C/GBF (See FEAJANKS averfest] *
322 g/hitie- 2.7 Ibs/US gallon '

1 yeor ltom lime of production, Depemding on sterare conditang
mechanical sthring may be necessary belarg L2 S A,

The physical constants are sutiject o ngrmzy MaGuiaclunng [Qlern,

Furtter reference s made © Cyalanatary Motes o the Higinged ogs
¥

v - .

'}

o 4y e A Tt B AR e shn s 5 ST AR A R
Cate 15509 Cunng oyt 97580
59 : 1,10y volume ;

93.8:620y vuignt
Airles:s spiny

DBAS (2w}

3 hours (220°C/GLE A
RSN g e

150 700 uar/22907900 fw *

{AFLg Spdtiy UL e indicalmd Jpmd A LR BN T SR TEH RIS 1)
PIEAPELS TOOL C LUHMEN SUGL

100 miccan/4 milis (See BUMANKS overen?)

180 micron/G mils

3G/24 hours ROCC/GRF) (500 REMARKS ovetoan)

21 doys  (20°C/08*F) (Sew RELLWKS avernear)

{leush flouch up
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For optimum performance (© the (Ul ranpe of chemicals in necordance with the main CARGO

"I OECCHION GUIDE, nbrashve hiasting © very nenr white metal Sa 293, SSPC.SPI05%, with n
sudliane pafite cononpoading o Hugolesl Ne, 3, DN1IO, Keooedator Contygsuntoe 30007205, o (50
Coaaeator Houely Medium (G).

Conult the carespoading CARGO OARRIC R PAIMIING SPECINCATION.

Use only where applicntion and cuting, can proceed ot lemperptures abave 10°C/5.0%, The
tnrmpentuce of he paint itsell must he obove 15°C/59°F, best results gre oLiained ot
17.237¢/62-73°F. Relative humidity max. 80%, preferably ABGA%N. Apply oo a dry nned clean
sudace withe A 1Icmpctdivre above the dow paint o avoid condensation,
Mrovide adeoquate vealitalion during application and drying n ¢onlingd spaces.
Cansull e contcsponding CARGO BARRIER PAIMTING SPECIFICATION,

Fdng,

flone,

- o -
tawianuen trfal aey filny thickneass far the system s 300 migron/12 nvils, May Le spncilicd n hipher
Dbt StaCkness Whan anddicatcd t]Can‘ldln[‘ on purpo ¢ ond auen of use, Thes will after 2o S 1AL
A may inlluente Sryng tmce, X
NIRRT
Use In contnet with potalile water:

ddays (20°C/68°F between cach coat 5
Use withoul cantact with potable watkce:

3G haours {20°C/68B"F) between 1 and 2 coan

24 hours (20°C/08M Legween 2 and Jcoat

21 cays (20°C/068°N .

Houg o ol the suiface Is necessary if the maximun aveecoating interval iz one ceded,

10 sonphly mixcd BASE and CURING AGENT must be prereacted before application (1S

mnautes L 20°C/GHMT. & ather temperdtures, please see APPLICATION INSTRUCHONG .

Kern ey af an aisolute nunemum. Do nol dillle the coimpgrents separainly - only e meloree

iirw A ngs in Uie widast ran{’f" of cargors is pravided by additional heat curing, soe AEPLICATION
SMUCHDNS ang CnnGO DROTECTION GUIDE. y

o3 Amuenn:

HEMPADUR 29350 is far professional uso anly.
Iiancle wally Covre,
COntnna_r,
repuIatians,

Gelore ond duning use, obs.orve Bl sofety 1Dbels on packaring and paint

consult HEMPEL Material Safety Data Sheels and [oliow all lecal or natipnal safety
Havenful o fata! if swailowed; immediately seck medical agssiance i swallowed. Avoid
Akt e of pesibl e solvent vapors O paint mist, as woll 25 paint contact with skin and cyes.
Apnly anty in well venlilated are3ds and ensure that adequate forced wentilation exisisn whon applying
nay wm confned sndecs or whon the oir is stagnant, Always lake pregaulicns

ageinet the nsks of
fag and eaplog rons,

. . e b e
e i : = L W B a0

TR PR Ly . N S T SN

- g . DA

.
Ura s 1 e a) ey araed, e et g 19 e e e 1w
Pl 0 P s @l et iem sstelren Labnabey
P e L TR TEw G wimey,

w1, For ge O0b LM g ope, LFs FpEanAtieg ael AENA
(LS REURL LI TR T T S T S B T T |

avahis s nd [ Dl Shenlt
ALY AR RO SCET e | we @ WAL vilesd ne
Eoowrm 0 @ I aa OF AOGAwELALE 1 w LB 4 U dpEeEbaa N 41wl boEe beps e BF D IERD e
whamay by e g gk, Thos Fovn sfavars it | Y aneras T Pl fo gldt L WD LW
AERL F R re U F T Ay P A DL | wris Peumergad Dt 4 00 g §omed] Bl b e T ohekd Tmenesr Soa fere o0 el L A
b bty o, FE AT T e S g L D gt RO e C ket e Tvenl | W gleat o 8L TUY oW Tranes
Biod A% v Mg mgsom eu rEegE A EERE s oope BRETELEN g@ase Dpmg it A0 e e TRalE oA BT aer A meressinasem e migoes il B AR el

LY
P et g fe dfe e e

1 mny pigee
PRty TR AR

& g e AIRET m e @8 PinE

o e
mpl = Aral e rimne arind Frer gegpey b it skade o L gl

L LTS R R T I S PSR

TS STT AT A PR RN R T

R L R et Ll LT ITEI

I LSS TO R T T




3 = H |
[y - | R a
' /P\anmn@}r\a INSTRUCTIONS -

tuchuy ededipiion n,:sr 1o the pmduciJI dutiy zheet

i_ul’-—

Fa— [J HENVIPADUR ™ 455 ‘mJ

g ¢ ’
& | 2 CUNG AGEHT 9 r" \.
= S . }
: ] 42
* B
i r
- - B 4 4
S0 e These applicaton inslrucionsg cover Surfiace prapaaiodn, fugilna s caummiient, wind i
application of HE MPADUR 1550 i
The following are geongrad rulCs, whith rmay b supplemeemcnd willy mtors ge ol { ;
descriptions when nceded, fur istanc for e nowliil s /e w E'"ulfuL[IiJI\’ arn G
cautensive 1epaIr jois, i ! E

Steal wurk:

All eelds it ©e Tee of pineles und rnust be of hiprey quithly ¢ thot they can by
pratectod Ly e pak. g micans podecity nler,

SO s, vt 'I|l n[l- u.n.n.l ;
. surlace. I X4
| o&:
- . - . & it m".
Al welds nust be complele and corlinuCut wilhoul orasks and fine qes wihneh swille gl
- roaling diccontinety. o
% rag
i All weld spa H"l' mMust be reinoves . i ¥
7 1 o
Al sharp el ens Mmust Be removadt o raveade ¢ off i such 3 sy thad e anecificed -lu;'l i
Unchness can be Bold up o ol Suifaces, T fckus a8 e g 5okl e {
appiamatety 12 mm. 115
i R
1

The meel inust b of st Class auabity e S20GNG nal Dav e D0 wncilomedil] 1a ot AR
[ ]
than Core . pandingd 1A grode I ol 150 8S Oalak0w TR SR TT TR L EE LR HRTE T LR LIS P o

All st woerd (NS uding wulding, (lasc s ot

L PsndEh  ugt B Dot Q0o Ul
surtuswe prepanlbion siort'i,

4
Burfaes pre ;urntl.m Pnos 1o Slasng BIast gicanm of the Steet, wmove e a o i et mir 7y
contaminglion with a8 sutable detargent Ghosesr] by aphy pret.sare heshowaler o
Alkah Cu poSNS On now welding Suedims as

wozll g S0dp ocus Tidiny kg

i Labuyt ol 'l
tankg 10 2 reinoved by fresh wotlnr and SC 0l g waih 807 Lrgh oo, Contegl aar §e
atrmence Db coMamMmnAlan fcearcing 10 senaraly Lundchines b

R
On repadr yob5, & wuph blating 10 remave al 1oy alrering auietiols may e r-:f;-iiru-:!_-":;
gefore guptre syt veasinngd iBocarnegd st £

;

Yo
Oid steel: Even wlior 3 vesy thorowg tanf Sioenges, D atey Typcaliy Comm : E
contominalion in the forn of remnanld of Sid chnghaei s watl us voir sulvbiv Zalts, fo

+

tms teason, repeated deterpent wa shing plus

b u“ivc Glasting ny L2 NEEESIUNY o
3 - r:‘ ’u'-'l" P 1 i j a
L :
esasis .f«peMAncmh mr,_.t ulu..mq; :a verythoroughim ctrrn claisningis Eam ? lf'ntrt ardetn Yoo 9 ’
ony “eaigo Lieeding” occurs an wioll 00 conuols foowiter swiuble sols are o T
Aefocrente 15 mady 10 Sepdle instruchigns. Speoal care shoul be tyren n u--ul-mfl \'
pitted arens, ) L
i
Gt biast to nun 54 24,150 Ban L U 1Sus, S0 o - ! :
To obliin fuli chemical sesstinae deroGnt g e AN FI L P e »a
slee] switace mgst be ootigey o bt n.._.;r\n.l: LS ST IHTTRRR Y B for ] 8 B EPLAE S S EXY AT T L T AT R+
o white mgtal So 280 A YRl L b, PR 1l Gty R R P TR Wt MLLRT et i e

W1 L undesiood o5 weliie arclal S0 3 el IRE nde it Ot St Bty Lagafees
slluh‘. roduclion Al e aeend of ioenh e Sl

The resaltoy! Sorlace prolites ot 10
Veerinn- it Hurhomn Ui, (678

1o aned TR [LRRRTLRCILA 7 I LV GEAFTF LY B AVLIPRS )




Application equipment:

Cleaning of egulpment:

M g, pot Lde:

""F\T---"-'THT TR AL e INE=

(RFLRT SR T

Ve slechprit, silica sand, oluminium silicate, o simitar shard coyodd ghiwse 5 ofo

= ; g
qond aquadity free of Torenn matters., Soft aarticlos, oo the Fha, Usatrgl for phaonco o
contadmtion according 10 sepmate fuidelines,

Suret pait walh poaicle sizer of 0.2 ¢ L2 ium oo stumimiem siicatn of G- 100 mos will
uotally comabe U of edinedd sutface prafile sbien he e proge 1o noe aereed ob the noszte

15 G 7 bae/85-300 pui,

Lhe compreaned e most B0 oy mwd Slean, The comprez,sor munt be Aol wih

sullanle
oib ang water raps. 3

When the abingive blasting is comploted, remave residudl prit and duat by vacuum
cleaninf. Abrasive particies net remaved by vacuum cleacning e o e removed by

hiushingt with clean brushes followed by vdouum cleaniy
The imnonance of syniemalic working nmust be siresstd wihon biusting, Poody blasted

areds cavered wah duyst are very ditficult 19 10C2ic duning e Diast inspection nnade after
the rauph cleamng,

Shopprimed and orevlously palnted surfaces: All shopprimer o existing coating
macrials o be complelely removed. Avaid the use of zine shopprimers. | he stee! ie
shagprimed wih Zing, @ i5 very imponiant What oll zinc is removed by abnmere blast
clenming, Scpamte check procrdures will be necessary 1o denacnsiate the c”ccuvcn
of removal, dMom Blast cleaning may be deemed necessaryl

Mse af a red finc shoeprimer wall faciiitate the visual check of the plant cleamning ang i
cansidered necLssary in 0ger 1o oblain an acceoptabie sudacs s

Jonion,
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Masle oolige: ST R e et
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{hprivy @aty are mckcatve and subject 0 Sdus.iment) ‘
Thinning, ¥ reqeited mag, g THER T Casl.

Corly aedd Ve ©r W e mkc ¢ pant, i
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neceReary 1@ s smaller portions, s must only be done Uy woiphiap bang and i
cudnyt Agent iy the prescribed weight ration 3.0 pan by weipht of hase ang 4.2 :
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