Eco-friendly low-friction A/

BN GreenGuard FS$ B@:HENHCAL

Authorized Agency

penascop

Gyuil, Kim, Director

Tel : +82 70 4849 1771
Fax : +82 704275 1812
Mobile : +82 10 3151 8393
email :kimguil@naver.com



1. Overview

2. Mechanism

3. Verification

4. Application




Overview

Summery

Bio fouling

Low friction

Marine Pollution Prevention
CIl Management

Awareness




Protection Bio fouling

Biofouling's response to tightening regulations (enforcing Australia)
Hull-attached organisms solve marine ecosystem disturbances
Reduce fuel consumption (carbon generation)

Prevention of ship speed degradation
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ClIl Rating Management
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Self polishing Resin Synthesis Method

Vessel life extension

> Extending the life of the ship's environment

> Improve your business environment

/ conversion of ship (ife

Durability “* Economic = REalulfeliin=iel
lifetime lifetime Lifetime

‘50 Apply hull paint

Reduced hull friction resistance

> Reduce fuel consumption > Best return on investment
(carbon generation) .
» improvement of ship speed 2 GG b ER el

I‘ Compared to existing A/F paint : 15% reduction

—O0—— Smooth
42 —a—— Conventional AF
—&—— FDRAF
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Evalution Period (month)

g- Marine Pollution Protection

~ » Cu-free : does not use heavy metal Cu20
L]
52 > Application of Magnetic Wear Resin Synthesis Technology

» the improvement of the marine ecological environment

I‘ Cu-free pint (BN GreenGuard)

2000’ Cu20 Fouling paint application
’70 THT+Cu20 Fouling paint application

*t Generation FDR AF 2 Generation FDR AE



CHART: IMPACT OF SHIP HULL BIOFOULING ON GHG EMISSIONS
Compendium of results from published research studies
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34% increase
230m contalnership with 2.5 mm
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55% Increase
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A wide variety of design, operational and economic solutions

Achieving the goals of the Initial IMO GHG

Strategy will require a mix of technical,
operational and innovative solutions
applicable to ships. Some of them, along
with indication on their approximate GHG

reduction potential, are highlighted below.
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Low Friction

MODEL TOTAL RESISTANCE

Crm Source : MDPI Impact of Hard Fouling on the Ship Performance of
@5 M AR Bt Different Ship Forms (2020)
./ °
Cwm ZETHKIE Reducing frictional resistance has a significant impact
on improving energy efficiency.
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QUATERNARY

Marine Pollution Prevention ﬁ; ar CONSUMERS

TERTIARY |/
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Cll Management
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ENERGY
EFFICIENCY

Required annual
operational Cll

approval Review ey

2008 2019 2023 2025 2030

Status of Cll ratings by ship’ s type

Bulker Tanker Container

-5% &
-14%

Grade CIl, which is lowered every year

Year Reduction factor Required Cll Attained Cll Cllrating Grade
2023 5% 4.808 4.471 0.93 B
2024 % 4.707 4471 0.95 Cc
2025 9% 4.605 4471 0.971 Cc
2026 1% 4.504 4.471 0.992 o
Sometime in the future | 17% 42 4471 1.064 D

=

SCI"ap



Y2l azy

ﬁ!fﬂi‘-![ﬂux ol ut .
wy W B2 vesa g

2021-01-14 11,45
e wz

[y 7jxy

RAAGT MOIAE(Y 2ze- gapen

Awareness .. ...

=] A}
2L 7 H
O §0| 4% xg n’ﬂéip#)_\ .LI'
e 0 (23 5jx
2 4 71392 B8 woR T 27y, gor
e W3l 8 Mo -
T BN As
=]
Ty TH o5 U4 7|x E
ZUHYBY Y o =
o (Flces uns 2|xH X viciopu N
N . 37 7| L1 u
A o
Y2£2 018 ty, a3 QCEENTE =
H A
o
B Mgy 0| HA =
S | ¥ YOI A2 U2 e wor e g o)
*Léq_ YR B0 &5 37% 7 Az < iy 45 dxﬂ
CXgshk [
7| -
$t}q| 7'” Wocs [H4E= 7z
¥osd SACHRR O] IR WoER 0|8 My 98 EUN 4% Ny oy
~33q y = O i
(0148 7)zp h HAR 2YsHE MY 170160 © ¥ FUHLBUN o9 nmu 24y 20154 AW 5 10 o g
1 ¥ b | § 4 U8 ¥ocr. ¢ SEBPUA BTN 4 37% M 117 88 23 A
' ELERIRER-T T3 5 T
ZoER o8 4 A 1l o wesE B ASE g BAM U8 |G

OlSI®l/5 ™ 1452 FOR-SPCE J[BIO = o XOHE WO T 28 Jgel o 9 0% 4H AlY
o= = =

oz HIOMES A ol =MA X mY s MeF EE 2F B3N Al S MM X
” - = =k
g8 ?éﬁﬂ'qf. OhAt3HE(Cu20) S H & B-/OHA| G+ O %‘QEFJE 2015 118 TS 1

=
Sted E8 23M(H0] 292m)2Q| 4 St F A BHo| =Ze AIF o1 143t 0|F 44, F 54

Ay 2 COEE T, Y £ 458 24T 27} o/ =20 AXE ZolCt

o i X g2 A3 "ot
Z£011S0190302 7|tHtez KOt gto 27t MR El MEo| MY 452 HASHUCHE }

- =]
=M, 399| 7t S0 A Y 23 7|ZHo= NMOoE gesrg, F WA 2% 7|7tols Yt &
=M, 5! - uld (L

ERE HBY RN YUNHSR(HYIIYA) HFO| SYT M HEjOIN YO SR DHE AT

I =g M
ol HuEIt =8 THAUCEL ==0i= 2014d 128 L o 517 5702 3]0fl ZH HFE o
o 2% HCo/HE 2M% Fats 7|=s AT

MopE deczot YUt W2t EFE XF 242 137t HOjEetE 43 Hlatt 20 N
mhe : o L £0l Mo

O YWoca s SHWE [ M40 BF 372% SYoH=s A2 LIEHC) 0|8 §Y daoz
=]

EABI0 20 S AR 20R0| 11.7% U480, UL HETE SUSH Lo 0|

sict.

(=

o/l =20 ST [t 5 7HXIZ QO{ECL AN, Huo| 2V 2 IS UIXE THO HY,
c 50714 xao| ¥R AAGD Lol 458 HYHE LE| oA HEE 3H B

‘r)ﬁg'#é HWOW wy

—_—

HIS ool gaag

A  HAI|A
Hut GIFH| 2 Zo|=

S1A2H) 2015-07-22 14:54

20n|Exte| ZIEO|L 1
o12H| 201 60024817}

7

H| 7 0jZo
FUY Yo RS UL
IVE YU 8E 250
FHEEN o2 @M By | oll | 0|2 2

g0l ﬁxu%wz,-?z‘rts) JHof o

5101 42 B 4B
SYY SO L0

D| EB2E F

S HaE YR A 22 A}%‘i
) MA Kgel mol‘sg————

oiga|eist sEH Olel A sl B T U

#3A1| ST

oA o wy

REEC IR

-1.0

2 7%

2% 2018.05.2315:58 % 2018.05.23 15:58

EURe 1464 4

X

= AE

F AEl oy AN gy M gy

Fua ATX VE]

HIAADIZL Mot o g s g

ALY X8 [, gy 1E17LE Fs' 4 ot

o

BT 7IRt yjkes@kookie cokr

B
SR 2015:07-22202335 | &K 1@ 7 o

o » ® o 8

oxizrs wHOCZ A0 Al
07 2RO HSEUY WOEE ¥
olx|5+ H|QIA 0% BE0AM &
Ze0] 9i%/e HIRAADIZ
a




Mechanism

Background technology
Technical principles
Application of ship’s paint

Patent




Background technology
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Laminar
&
Turbulent
Flow

Toms effect
« Tom (1949): Dissolve polymer
material very thin ;
- 80% reduction in frictional resistance '
« Pipeline application from the 1970s
« Ship’s paint application

.

30ppm PEO . 4%
A

WATER +
' / Bl TWO FIREHOSES

laminar flow

wer o
—:—>Q<'__* Water only
d Water only distancé&
6 — (height)
Fire truck 1 Surface

Water + 30 ppm PEO

Effect of Drag reduction
in Fire Hose

o

Fire truck 2

Water only + B distance
(length)

Water only + a distance
(height)

Surface



Background technology

(Quote from Role of Bio-Based Polymers on Improving Turbulent Flow Characteristics) A prel]mmary StUdy to reduce the hull resistance of the U.S. Navy

3. Flow Geometry for Turbulence

To study the drag reduction properties, most studies adopted turbulent pipe flow that produces
pressure-driven flow within a closed conduit as an internal flow. As shown in Figure 1, there are three
flow layers in turbulent pipe flow, including a laminar sublayer (next to the wall), a transitional zone,
and a fully turbulent layer (in the center of pipe). With the addition of polymer additives to a pipeline
flow system, minute amounts of polymer suppress the formation of turbulent bursts in the buffer
region and the propagation of turbulent eddies [40]. “injection”

l DRA Injection point

Laminar Sublayer g [ mmly o mmp mmp emp o =P =P
- . /
Iransitional

Turbulent Flow

| Polymer Injection Slot

Hull surface

Figure 1. Schematic diagram for the methods of added polymer to a solution with pipeline
turbulent flow.



Technical principles

A novel frictional drag reducing self-polishing copolymer (FDR-SPC) was
first developed by the authors. The FDR-SPC is a special derivative of an
SPC that was designed to achieve skin frictional drag reduction in
turbulent water flow by releasing polyethylene glycol (PEG) into water
through a hydrolysis reaction.

FDR-SPC elution control for speed Verifying the coefficient of friction for velocity
Re, = Uxiv Re, = Ux/v
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® PEO
Anti Foultant

Application of ship's paint

°r
abk
pd <
P4 4
Wetting st { , Hydrolysis
Swelling EE o (initial)
The surface of the fastest fish, *
the marlin, was applied. 2 -
AF Paint Sea Water AF Paint Sea Water e

® o
°

« Hydrolysis

* o Polishing
.:(enough)
[ ]

o e _Wetting

STRIPED MARLIN ARE SOME
OF THE FASTEST-SWIMMING
FISH IN THE SEA, REACHING
SPEEDS OF AT LEAST 30
KILOMETERS PER HOUR.

AF Paint Sea Water AF Paint Sea Water




'VERIFICATION
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K Bulk Carrier
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Rotor Test (Skin Friction Reduction Test)

= Clutch
=) Torque Sensor

= Inner Cylinder
(A/F patint Coated)

=) Sea Water
=) Cylinder Case

= Mount

ted Inner Cylinder until 500 RPM(equal to 16.3 kts)
lutching at the 500 RPM
r off to inner cylinder stop

After 6 month inundated state)
ated Inner Cylinder for 6 month
ns each of A/F Paint Coated Inner Cylinders

BN GreenGurad FS
(32.3 sec.)



Rotor Test Result (Skin Friction Reduction Test) was checked monthly for 6 months.

ard FS Shows avg. 7.6 % Skin Friciton Reduction Effect
h Conventional

F -+-BN GreenGuard FS —+-Smooth

Torque
Average 7.6%
reduction

3 4 5 6 Month



High-Speed Water Tunnel Test (Skin Friction Reduction Test)

Rotor Torque
Measurement

Verification of
long-term FDR
performance :
around 6 months

For reference: Various tests are

conducted for product
development

|

i e .

N ey B !ﬁ
3

we

O N
| g |

‘ |

R |

4
b A

'a After 3 month

T-6

BNC Connector

;
'1-

Chiller |8

T-5
After 3 month

| -



High-Speed Water Tunnel Test (Skin Friction Reduction Test)

- Measure Skin Resistance of Smooth Plate

- Measure Skin Resistance of Reference AF Paint Coated Plates

and BN GreenGuard FS Coated Plate.
Gravity

- Compare Measured Skin Resistance
ﬂ Force Balance Flexture

AF Paint Coated Plate

SHare gtress

Floating plate

——
Water Flow .
(Fully developed Turbulance)
4—

1/14 scale model of LCC

Test section : 0.22m x 0.22m

Local skin friction measurement : floating plate balance

Performed ONR project : “Skin Friction Testing of Various Coatings”

Force balance flexure : shear force measurement on flush-mounted specimen
Flow speed : 1.24~10.4 m/s (Rey = 1.04 ~ 8.70x109)




High-Speed Water Tunnel Test Result (Skin Friction Reduction Test)

2 Evaluation based on Resistance Reduction Agent Content Re,
-2

2E+06 4E+06 6E+06 8E+06

——0—- Smooth(Uncoated)

C; results : Average DR effect sf = Bascinesr

—+=4—— PEO 1%
—— PEO 2%

PEO 1%
16.0% (rel. to baseline AF)
0.5% (rel. to uncoated)
PEO 2%
33.1% (rel. to baseline AF)
21.7% (rel. to uncoated)

» 0.007
@) Theoretical
Uncoated : — Smoo.th(Uncoated)
Baseline AF c Baseline AF
U(m/s) |Re, (x10€)| (Smooth) _% PEO 1%
Cr(x1073) Ce (x1073) = PEO 2%
1.24 1.041 2.74 3.24 g
3.01 2.537 3.62 4.98 O
401 3.379 3.45 4.45 &
5.04 4.249 3.30 4.15 9
6.07 5.118 3.33 3.98 S
7.11 5.996 3.27 3.55 S
8.16 6.879 3.26 3.88 2
919 7751 £ 3.51 - SE+06 4E+06 6E+06 8E+06
10.32 8.697 3.18 3.55 Re,




High-Speed Water Tunnel Test Result (skin Friction Reduction Test)

2 Evaluation of Developed Products
-3

s Compared to Smooth
-. PRD3-1 : Avg. 13.53 % reduction

+ Compared to Baseline AF
-. Development paint T-2 : Avg. 19.54% reduction
-. Development paint T-5 : Avg. 25.38 % reduction

Uncoated FDR-SPC Baseline  FDR-AF FDR-AF
U(mis) Rex (Smooth) (PRD3-1) AF (T-2) (T-5)

B C: || G comnl O | Gk (ooen G o
(X]_03) (Xlog) DR(/O) (Xlos) (X103) DR(/O) F(X]_O'?') DR(A)

4 685 2977 2700 930 3708 2838 2346 2935
6 1028 2829 2471 1265 3472 2684 2270 2813
8 13.71 2708 2363 1274 3415 2665 2196 2677
10 1714 2646 2246 15.12 3431 2674 2206 2.551
12 20.56 2580 2212 1426 3467 2771 20.07 2485
14 2399 2491 2132 1441 3392 2869 1542 2374
16 2742 2490 2087 1618 3362 2989 1109 2279

1 E+07

Theonetlcal

L — o—— Smooth(Uncoated) : :
| e FDR-SPC (PRD3 1)

| =~ -~ 4 -~ -~ Baseline AF

- — 4 — FDR AF (T-2)

[ — — — FDR AF (T-5)

Flow Speed U (mls)




High-Speed Water Tunnel Test Result (Skin Friction Reduction Test)

2.

Friction

Average 25.4%
reduction

0.0050

0.0045

0.0040

0.0035

0.0030

0.0025

0.0020

Conventional AF -=-BN GreenGuard FS A-Smooth

1E+0.7 2E+0.7
=
— AN
\I\\ A
a '—\l\\A A A
I§§.\\.
4 6 8 10 12 14 16

Flow Speed (m/s)

- BN GreenGuard FS Shows avg. 25.4% Skin Friction Reduction Effect compared
with Conventional AF




Static Immersion Test by HHI (Antifouling Performance Test)

» Test&Verification Company
- Hyundai Heavy Industry Co., Ltd.

» Test Place (Korea)
- Ulsan(Bangeojin), Gyeongsangnam-do(Ge
Bangeoijin

Dadaepo \

Geojedo O
\O

p Test Period
- 6 Month("14. April ~ '14. October)

» Test Method
- Collected AF Paint on sale from Manufac
- AF Paint Coated to the Test Plate by HHI
- Performed Immersion Test at the 3 Place
- Checked Immersion Test Execution Resul

» Verification Method
- Visual Inspection after 6 month by HHI



Static Immersion Test by HHI (Antifouling Performance Test) / Ulsan
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Static Immersion Test (Antifouling Performance Test) / Geojedo

B C D G |
Manu- BN
facturer K N C Chemical
Silicone
Paint
Product EN
Tvpe GreenGu
yp ard CF
R y
After
1 Month
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Yochtsfova'lﬂ‘h

SEAHAWK/MJ

Egg%ﬂgﬁ% — Mario Garneau

Erik Norrle(CEO) Mar1o\Gar
ahawkpamts com/mar1o@setha

‘"‘e,r,
-/;

e —— eng}r;ra

AkzoNobel

“| have never had to scrub with any.
pressure to remove algae. it is always one
or two light passes with the soft side of
a sponge and panel looks brand new the
waterline cleans easily, and i have never
witnessed more than 1 barnacle growing™
(commented by Mario garneau on
Sep- 30’1 7) ght and loosely Very light.

ed algae No barnacles growing




Static Immersion Test (During 2 years)

D 8P AF

130110

s Period
- 2 years
(1 Jan. 13~ 13 Feb.15)

% Method
- Long term Immersion

+ Place
- Dadaepo/Busan

% Sample (3 makers)
- functional low-friction
paint
- Our product 1 type : 140435
- Global maker 2 type




Adhesive performance

Viscosity | Specific Solid Volume Sagging Res. | Particle size | Non-volatility
(KU) Gravity Ratio (SVR, %) (W F.T, pm) (um) (N.V, %)

Speamen Commercial Control

T-5 RF-13
4A 5A




Patch Test (Antifouling Performance Test) / 181K Bulk Carrier

35

* Name of vessel : M/V “NEW JOY"

* Tonnage : DWT 149,297 (Cape size)

* Test Period : Dock(‘13 Jun) to Next Dock

* Manag. company : STX MARINE SERVICE

* Place of dockyard : Shanhaikwan in China
* Apply : BN GreenGuard Series (2m x 10m)
* Method : Visual inspection

Spot patch up test (During 36 months)

Port Side

Pilo

markl ’

BN GreenGuard CF

BN GreenGuard FS

BN GreenGuard OS




Patch Test (Antifouling Performance Test) / 181K Bulk Carrier




Patch Test (Antifouling Performance Test) / 176K Bulk Carrier » Intermidiate Inspection (‘15. August)

- Keep a reliable Antifouling Condition

- After 31 months
Excellent condition

-}\'
lGreen Guard cF — Green Guard FS Green Guard OS
-r—.h
Y L
) 7
B r
i -
s.... Ly g
S %
e &
¥ @
g ‘ i}
1 -
) - - _ »
y i W X s ey
e : i ="
\‘a ‘f ~ - 3
“Q S

Port Side



Existing Vessel Verification by ISO 19030

6

v" Ship Yard : NTS

v LOA(m) : 291.8 , Breadth(m); 16.6 | /i;

v Deadweight(M/T): 175,132.6(S.S.W)  Designed Speed(kts): 14.9 - gl

v MIE Engine: MAN B&W 6S70MC (16,860kW x 91RPM) - SRR T . A
e T ot e e

SPMS Installation (Ship Performance Monitoring System) Nov. 2014

ZS;Jézjresr,vcljcaetap:\r/I;able only for the 5% year after SPMS installation) R, >  Onventional Ballast / Laden 29~37

Relative wind speed and direction Nov. 2015

Ship heading Nov.2015~Nov.2018 FDF Ballast / Laden 38~63

Shaft revolutions Dec. 2018

Static draught fore and aft Jan. 2019~Dec.2019 Conventional Ballast / Laden (64~75)



Existing Vessel Verification by ISO 19030

6

B Collected data

Data Exclusion Conditions

» Abnormal data (sensor malfunction, fault, etc.)

» Data with large variation (during acceleration/deceleration, turning, etc.)

» After dividing the data into 10-minute increments to obtain the mean value
and standard deviation, remove the Outlier using Chauvenet's Criteria

Speed over ground [knots]

Shaft Power (kW]

Relative wind speed and direction [knots],[°]

Ship heading ]
Shaft revolutions [min™']
Static draught fore and aft [m]
Water depth [m]
Rudder angle [°]
Seawater temperature [°]

1) Validation R"):

Less than 15.6 knots
(Less than BF 4)

Standard deviation

10.0 ~ 16.5 less than 0.5knots

4,000~20,000 - -

Using a correction method

- °]
ISO1506

Standard deviation
Less than 3 RPM

Standard deviation

o
=2 Less than 1 ©

More than 2 © - -

: If the standard deviation of each block does not meet the above criteria, the entire block is removed by dividing the data into blocks in 10-minute increments

2) Speed-power displacement can be calibrated with an Admirality formula within the actual displacement + 5%

3) Speed-Power Trim is only available if it is within =Lpp, = 0.2% of the actual Trim



Existing Vessel Verification by ISO 19030

6

Performance Value Calculation ISO/DIS 19030 : Standard for the in-service performance analysis
Performance Value : (measured speed-expected Ships and marine technology — Measurement of changes in hull and propeller perfformance
speed)/expected speed x 100(%) The relationship between the condition of a ship’s underwater hull and propeller and the power
Speed -power curve required to move the ship through water at a given speed

ISO150160] F£2t5l= WHo 2 £3list A|2H™ A}

2 A 21t

speed measured
i speed expected

shaft power in kW

|
|
|
|
|
|
|
® power measured
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

14 15 16 17
speed through water in knots




o . ® Results after 32 months of solid line application
Existing Vessel Verification by ISO 19030 ® Confirmation of performance improvement when comparing PV values before
and after BN GreenGuard FS painting.
6.;

[Confirmation of Friction Resistance Reduction)

PV _Ballast Draft
Before Dry dock (Dry dock Nov.2015) After Dry dock

20159118 Dry Docking <:| |:’|> 20151911& Dry Docking ¥

— 00— PAN BONA

201569 E 2016-05 -  201G-10 - 2017-04
~ 7 - Abt8 -~

AS ; -7.0 ;0%
f '"- -t5. . -5, = .2’ .

9 -16.4




Existing Vessel Verification by ISO 19030

6.

Conventional AF FDR-AF " Conventional AF

PV

Average 367%
Improvement

Comparison before DD

1st dry-docking 5 5 5 2nd dry-docking

T

1
10 20
Months after the 1st d




Existing Vessel Verification by ISO 19030

6

Conventional AF  FDR-AF | | ~ Conventional AF

PI-1: -3.72%

SPEED S &1
0 E ? ~ Average: -9.82%

Average 3.72% 2 3 | Averag

'S o-15
Improvement 33

T 3
Aft Dry dock E"_ _§_§‘-20

a

2nd ﬂwraocking

10 20 30
Months after the 1st dry-docking




Existing Vessel Verification by ISO 19030

6.

SPEED Conventional AF FDR-AF Conventional AF
0 : | |
AVG rage 9 . 3 8/) i Pl-4(2): 0.71% gzz:il::tlon
' o)
Average:
Improvement £ PI-4(1): 9.38%
'E' g- . Reference Period
Before/After Dry dock 2 § Average: -10.53%
M ©
s =
Q 3
g § Average: -15.49%
SPEED S5
& ®
0)
Average 4.96% ¢
Improvement _ [ 2 ko

before Dry dock

10 20 30
Months after the 1st dry-docking




> Cleaning effect: differences in surface conditions before and

Existing Vessel Verification by 1ISO 19030 after dry docking
6 » Damage Recovery effect: compensate for the effects of initial
-/

coating damage before dry docking

Comparison of PI-1 and PI-4(1) Comparison of PI-1 and PI-4(2)

Power SaVinQ : M Coating - o M Coating

M Cleaning | ®mCleaning

11.7 % * | mpamage

Quantification of fuel efficiency
improvement
» Speed drop (AV/V) and

the power increase (AP/P)
 n: determined by the vessel type and
draft (n=1.91, 2.40 for VLCC for the laden

& ballast respectively) PI-4(2) = - Coating Effect+ Hull Cleaning Effect
» Power saving by FDR-AF coating (0.71 = +4.43)
(n=2.16) 2> (AP/P) =11.7% (from PI-4(1) = Coating Effect+ Hull Cleaning Effect + Damage Recovery Effect

APIP = 3.72%) (9.38 = +4.43 + 1.23)






Application (full coat)

* Name of vessel : M/V “PAN BONA"
* Tonnage & Type : DWT 175,401 Bulk carrier

> Apply : BN GreenGuard FS

/e o ISR = 2 -
PAN BONA

PANAMA
MO 8510527

> Ship’s owner : PANOCEAN
> Ship’s operator : STX MARINE SERVICE
: Date of dockyard : November 2015

: Place of dockyard : Shanhaikwan in China

------



f———

PAN BONA

Application (full coat)

cH\

N - > ’ = e it

Under water side

<After 32 months>



Application (full coat)

v' Name of vessel : M/V “SEA INDONESIA”
v Tonnage & Type : DWT 404,389 & ORE carrier
v'Ship’s owner
- PANOCEAN
v Ship’s operator
- BERNHARD SCHULTE SHIPMANAGEMENT
v'  Date of dockyard : Aug. 2017
v Place of dockyard

- PAX OCEAN SHIPYARD / CHINA




Application (full

Korean Coast Guard’s high-speed ship
8 vessel (May 2016)




Simulation of Cost saving & ROI

Saving cost/year (KWRx1000)

5,100,000
4,800,000
4,500,000
4,200,000
3,900,000
3,600,000
3,300,000
3,000,000
2,700,000
2,400,000
2,100,000
1,800,000
1,500,000
1,200,000

900,000

600,000

300,000

Cost saving & RO

ROI

ROI

: 55 times

: 11.8 times

P.B

P.B

0.2 month

1 month

FOC_Ton/day Saving Amt Saving cost USD Saving cost KRW  Investment/year

- 1.50
- 1.30
- 1.10
- 0.90 Y
S
8
- 0.70 :
s
;'_
- 0.50 = 10
20
30
- 0.30 40
50
60
- 0.10 I
90
100
-0.10 110
O 10 20 30 40 50 60 70 80 90 100110120 130 140150160170 180 190 Eg
140
FOC/Day 150
160
170
180

241

482

723

964
1,205
1,445
1,686
1,927
2,168
2,409
2,650
2,891
3,132
3373
3,614
3,854
4,095
4,336

192,720

385,440

578,160

770,880

963,600
1,156,320
1,349,040
1,541,760
1,734,480
1,927,200
2,119,920
2,312,640
2,505,360
2,698,080
2,890,800
3,083,520
3,276,240
3,468,960

260,172

520,344

780,516
1,040,688
1,300,860
1,561,032
1,821,204
2,081,376
2,341,548
2,601,720
2,861,892
3,122,064
3,382,236
3,642,408
3,902,580
4,162,752
4,422,924
4,683,096

20,000

60,000

80,000

85,000

Pay back

0.46

040

0.26

ROI

26.0

304

455

55.1
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Thank you for your attention.

Authorized Agency

>
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Gyuil, Kim, Director

Tel : +82 70 4849 1771
Fax : +82 70 4275 1812
Mobile : +82 10 3151 8393
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