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Energy saving Device

HVFC (Hub Vortex Free Cap)
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HVFC Technologyy
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with HVFC

HVFC recover a loss
caused by hub vortex

v' The pressure in the center of hub
vortex is low and it occurs the
power which pulls ship back,
which means the thrust of the
propeller is reduced.

v HVFC have some grooves and
they increase the core radius of
hub vortex, as the result, HVFC
reduce falls of the pressure.

1-3% Propulsive Efficiency
Improvement !
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HVFC record o' MESNERRLIRENY SNRURTRS

HVFC Record

» MHI-MME manufactured about 150
HVFC since 1989 for new building
vessel, and also for retrofitting

» Expect the improvement for all kinds
of vessel

» No bad influence to the propulsive
performance

» Decrease rudder erosion by the hub
vortex cavitations

Please provide MHI-MME the original
propeller drawing (including the
pitch value of blade root) to design
HVFC.

© 2019 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.
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Mitsubishi Retrofit Propeller

~ To reduce the fuel oil consumption and CO2 emission
and recover the torque rich condition
for your good vessel ~
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Proposal of Mitsubishi Propeller Retrofit
Mitsubishi latest propeller design is applied. |
Propeller design is based on vessel’s
condition considering fouling and aging.

Propeller design is considered for low load
operation by the limitation of main engine
load.

0 MITSUBISHI HEAVY INDUSTRIES
A5 MARINE MACHINERY & EQUIPMENT CO., LTD.

(

Trade in existing propeller with retrofit
propeller

& 2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.

Improvement of
fuel efficiency with
applying the suitable

design for

\. Low load operation. /

.,

Minimization of
Investment




Contract Record e MITSUBISHI HEAVY INDUSTRIES
—
We have many

experience!!!
» Blue colored propellers are manufactured by MHI-MME’s Chinese partner’s factory.

» After 2013 our contract record is total 70 projects.

» Production in China is total 41 projects. As of Feb. , 2020

MWE Limitatien ME Limitation
Ne. Ship Type TEVU | Output of Propeller Specification Class Delivery No. Ship Type TEU | Output of Propeller Specification Class | Delivery
(Original) | M/E load (Original) | ME load
1 AFRA TANKER . 11,770kW 100% 7.3m x 4blades x 25,600kg ABS 20137128 35 CONTAINER 4,500 | 41,040KW 85% 8.2m x Eblades x 55,100kg |DNV-GL| 2016/1/25
2 BULK CARRIER - | s370KW 100% 5.3m x dblades * 9,900kg NK | 20145 || 36 CONTAINER €000 | 61,350k | 0% 8.8m x Eblades x 63,700kg | NK | 2016130
3 CONTAINER | 4950 | 43.600kW 0% 5.3m « blades « 58.000kg | NK | 201518 || CONTAINER | 4,800 | 42,438kW |  70% 8.5m x Gblades x 57,600kg |DNV-GL| 2016/2/5
4 CONTAINER | 5,000 | 43.600kw |  60% 8.0m ~ Gblades « 51,100kg | ABS | 20152110 || 00| CONTAINER | 6000 | 61,350k ) 50% 8.8m x Bblades x 89,700kg | NK | 2018220
39 CONTAINER | 4,800 | 42.438kw |  70% 2.5m x Gblades x 57,600kg |DNV-GL| 201&:2/28
5 CONTAINER | 4920 | 65.400kW |  70% 8.4m x Sblades « 56,000kg | BY | 20161210 m * Shlages * g
1 CONTAINER | 6,500 | 62,810kw |  s0% 8.5m x Gblades x 70,900kg | NK | 201&3/20
6 CONTAINER | 6,200 | 62,600kW 54% 8.8m xBblades x 67,700kg NK | 201512112
A1 | CHEMICAL TANKER | - | 7,060kw |  100% 5.8m x dblades x 13,300kg | BY | 2016/
7 LNGC - |2s800kw [ 100% 8.8m « Sblades « 57,600kg | NK | 201512125
2 CONTAINER | 4,800 | 51,30kW |  50.6% 2.2m « Bblades x 59,100kg | NK | 20164115
8 CONTAINER | 6,200 | 62,600kW 54% 8.8m » Gblades « 67,700kg | NK | 201512128
4 CONTAINER | 5100 | 64,030kw |  €9% 9.0m x Gblades x 85,700kg | NK | 201&14/29
a CONTAINER [ 4,650 | 67,100k 60% 8.2m « Bblades * 70,600kg |DNV-GL| 2015310
M CONTAINER  |10,100| 72,2d0kw |  &0% 2.8m x Gblades x 84,200kg | LR | 201651
10 CONTAINER | 4,800 | 51,400kw 51% 8.2m x Sblades « 80.100kg | NK | 201saiz || CONTAINER | 5,100 | 64,00k | 9% o.0m » Ghlades = B5.700kg | MK | 2018513
" CONTAINER | 4,800 | 51400kW |  §1% 8.2m x Sblades « 50,100kg | NK | 2015412 |[)g CONTAINER | 4,800 | 51,3%0kW |  50.6% 8.2m « Bblades x 59,100kg | NK | 2016613
12 CONTAINER | 4,800 | 51400kW |  51% 8.3m x Sblades x 59.100kg | NK | 20155123 |l 47 | conTaNer  |s100 |es,0%0kw | eo% 9.0m x Bhlades « B8,700ky | NK | 2016745
1 CONTAINER [ 5700 | 54,800kW 55% &.4m » 6blades x 62,900kg B | 2015711 || 3 CONTAINER | 4500 | 33.720kW | &9% 3.0m = Gblades » 49.800kg | NK | 20167128
hE] CONTAINER 5,700 | 54,800 kW 65% 8.4m » Bblades » 62,900kg BY 2018711 49 CONTAINER 8,100 | 64,030kW =1 9.0m * Bblades * 85,700kg NK | 2018613
15 CONTAINER [ 5,700 | 54,800k 55% &.4m x Gblades x 62,900kg Bv | 2015715 || 50 CONTAINER | 4,500 | 33,720kw | 89% 2.0m x Gblades x 48,800kg | NK | 201e9/27
16 CONTAINER [ 4,700 | 41,100kw 60% §.2m x Sblades x 53,900kg [DNV-GL| 20157125 || 51 CONTAINER | 2,600 | €5.210kw |  &1% 2.9m « eblades ¥ 75,000kg | NK | 201&11/
17 CONTAINER [ 4,700 | 41,100kw 60% 8.2m « 5blades « 53,900kg |DNV-GL| 20157125 | 52 CONTAINER | 3,500 | 31,920kw |  e5% 7.7Tm x Sblades x 37,500kg |DNV-GL| 201612110
18 CONTAINER 6,000 | 61,400kW 50% 8.8m » Bblades x 69,700ky NK 20157131 53 CONTAINER T7.000 | 57,200kW 65% 8.7Tm x 6blades x 73,000kg |DNV-GL| 2017/4/21
- CONTAINER | 4700 | 41.100kW P 5.2m « Sblades « 53,900kg |DNV-GL| 20158120 | | 54 CONTAINER | 5,762 | 54,900kw |  50% 8.4m x Gblades x 61,500kg |DNV-GL| 2017531
20 CONTAINER 4,700 | 41,100kW 60% 8.2m x 5Sblades x 53,900kg [DNV-GL| 2015830 || 55 LNGC - | 28,700kW [ 100% 8.6m x bblades x 60,500kg [DNV-GL| 2017/8/23
2 CONTAINER | 6000 | 61,400k |  50% 8.6m x Gblades x 69,700kg | NK | 2015mi31 || 56 L=l = |[EehelelEy|| iR (A o GRS A Gty ||| i
22| CONTAINER | 4700 | 41,%0kW | 60% 8.2m « Sblades « 53,900kg |DNV-GL| 2018915 || HES o ||EfSsl]| TR | BHn6CHROonEaig || B3 || ke
23| CONTANER | 6500 [e2800kw |  50% 8.5m  Bblades x 70900kg | NK | 2015miz0 || NG o |ENETED|| TUS || BEnE ERanE iy || G || e
24| CONTAINER | 6500 | 62,800kW |  50% 8.6m « Gblades « 70,900kg | NK | 2015110130 | |2 LuGe  [.600KW] 100% | 86mxSbladesx 52000kg | LR | 201857
60 LNGC - |29,600kw [ 100% 8.6m x Bblades x 52,000kg | LR | 2018/52
2 CONTAINER [ 4,500 | 41,000k 65% 8.2m « Sblades * 55,100kg |DNV-GL | 201511110
61 CONTAINER | 6,500 | 64,200kw |  &0% 2.9m « Gblades x 67,200kg | BV | 201911/30
% CONTAINER [ 4,800 | 42,400kw 70% 8.5m » Gblades x 57,600kg |DNV-GL | 2015111i22
62 CONTAINER | 6,500 | 64,200kw |  60% 2.9m « Gblades x 67,200kg | BV | 2019215
27 CONTAINER [ 4,800 | 42,400k 70% 8.5m « Bblades x 57,600kg |DNV-GL | 2015111/30
63 CONTAINER | 7,000 | 60,200kw |  50% 8.5m x Gblades x 61,200kg |DNV-GL| 2019:2/28
2 CONTAINER | 6,000 | 61,400 kW 50% 8.8m x Gblades « 8.700kg | NK | 1sm24 || GONTAINER | 7,000 | 60,200k | 50% e Creoe ey |Ee e
2 CONTAINER | 6,500 | 62,800kW 50% 8.5m  Bblades « 70900kg | NK | 20151214 |[2 Tice P e B.6m ¥ Bblades « 60,500kg |DNV-GL| 2019:3/28
30 CONTAINER | 5,760 | 54,900kW 50% 8.4m  Bblades x 61,500kg [DNV-GL| 201511220 | [ 5 CONTAINER | 4,000 | 36,470k | 6o% 7.8m « Bblades « 47,900kg |DNV-GL| 20199730
3 CONTAINER 6,400 | 60,400kW 60% &.7m x Bblades x 69,600kyg BY | 201512530 || 67 CONTAINER | 4,000 | 24.8%0kwW |  82% 7.8m x Bblades x 34,000kg |DNY-GL| 2018/8:30
32 CONTAINER 5,760 | 54 900kW 50% 8.4m = Gblades x 61,500kg |DNV-GL| 201611110 68 TANKER 9,480k 100% 5.0m  4blades x 15,700kg ABs | 20191227
33 CONTAINER 4,500 | 41,000kW 65% 8.2m x Sblades x 55,100kg |DNV-GL| 2016/1i25 69 CONTAINER 4,700 | 41,107KW 30% 8.1m x Sblades x 39,700ky ccs | 201911228
3 CONTAINER | 6,000 | 61,400k 50% 8.8m x Gblades x 69,700kg | NK | 201611730 || 70 CONTAINER | 8,600 5t 2.5m « Gblades x 73,000kg | KR | 2020:3/25

17 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., All Rights Reserved.




Propeller Retrofit Saving Validation PUTSUBISH) HEAVY, INDUSTRIES

After propeller retrofit work, MHI-MME carries out the evaluation of the
propeller retrofit for many projects which vessels only applied propeller
retrofit not applied balboas bow modification and/or propeller duct fitted.

After

Ship M/E Output New Power - Retrofit Saving Validation
Num. (Original) & MCR % by actual ships
elivery
CONTAINER | 5000 | 1ship | 48,630kW 29(’23%‘” 2015/Feb | more than 8%
CONTAINER | 5700  3ships 54,810kW 30(’;;%‘” 2015/Jul | more than 10%
TANKER | AFRAMAX | 1ship | 11,770kW 1};22?,:;” 2013/Jul | More than 3~4%
LNGC  |135,000m*3 1ship | 26,800kW 2?1'%%2/")"" 2015/Feb | more than 4%
1]

4

You can improve the vessel efficiency only for apply new design propeller!

22017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CQ., LTD. All Rights Reserved.
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Propeller Retrofit Saving Validation B e etk By i T

Application to 5,700TEU container vessels (3 vessels)

» Example of the retrofit application for 5,700TEU
Limitation of main engine load = 55% of MCR

» Measurement period
Before : Mar 2013 - Aug 2014
Route Northern Europe — Mediterranean Sea

After : Sep 2015-Jan 2016
Route Northern Europe — Mediterranean Sea

» Object SHIP
3 series vessels ( Propeller Retrofit )

© 2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.



0 MITSUBISHI HEAVY INDUSTRIES

Propeller Retrofit Saving Validation o/ i KAty S PR G2 1
Application to 5,700TEU container vessels (3 vessels)

> MHI-MME designed the retrofit o e 3 P
propeller in 2015 and replaced in 2016 155006 g
> Retrofit propeller is designed following ~ “™° _soowmwen /
condition o T —_— - /
100%MCR  54,810kW x 104.0rpm = limitation of Engineilily / |
‘ ‘%,30'000 30146kW(55%MCR) { _
Limitation of M/E load " Powersaving . L./
55%of MCR : 30,146kW X 85.2rpm 25000 more than 10% .../

» Effect after retrofit propeller A %
Evaluation of actual ship memg 0 gt
BHP Power saving: More than 10"/ '

O : —FRetrofitPropellér
| SHIP A Befare |

Fuel Cost Saving =_872,000 USD/Year 10,000 | @ sHPBBerore
Price of fuel oil : 500 USD/ton ¢ He sipCpefore
Operating time :6,000Hr/Year (utilization rates 68%) 5000 5 f‘u’ T i s
Average Power :16,000kW (30% of MCR) | il abchel |

s ( Pre?ictiionjor fou!ing:anq aging effﬁct)
[ Conﬂdent'al ] 10 11 12 13 14 15 léstﬁmt? 19 20 21 22 23 24

2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY 8 EQUIPMENT CO., LTD. All Rights Reserved.
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Propeller Retrofit Saving Validation B e etk By i T

Application to 10,000TEU container vessel

» Example of the retrofit application for 10,100TEU
Limitation of main engine load = 65% of MCR

» Measurement period
Pre modified : Jan 2014 - Jul 2015
Route Europe — Middle East — Asia

Post modified : Jun 2016 - Jul 2016
Route Asia — North America

» Object Vessel
Vessel A ; Bow Modification
Vessel B ; Bow Modification +Propeller Retrofit

© 2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.



Propeller Retrofit Saving Validation AR RIS SLINRIP ISR

Application to 10,000TEU container vessel

We evaluate only balboas bow modification and bow modification plus
propeller retrofit

Bow Modification only Bow Modification + Propeller Retrofit
Bow Modification anly Bow Modification + Propeller Retrofit
60,000 100 B0,000 100
' %0 o ' i o=
B0 = B0 =
70 F 0 F
- B0 - BO
50,000 50 50,000 50
%— jsa#mm B ,—E_- |
2 . : z : ; :
S0 Power saving is about 6% P | Power saving is about 16%
% 50%MCR : ,.-” 3 % SOUMCR 3 ,-" 3
g /] 2 _ =] ‘
= / | & ' -8 . By Propeller retrofit
"égn_m : Ea-a.nr_o / i about 10% (1 6% -5%)
" | .l | \ 4
r Fuel Cost Saving by propeller
e e retrofit = 1,150,000 USD/Year
- Price of fuel oil : 500 USD/ton
. Operating time : 6,000Hr/Year
— o Bt s o selore. Average Power : 21,000kW
_ : ® Afer f - oAl (30% of MCR)
i efore m | —Hefare
/ : —2&2 //& %a —After
{ Prediction for fou1lir|g and aging effect) | ; { Prediction for foujing and aging effect) |
10 11 12 13 14 18 16 17 18 19 20 21 22 23 24 ‘ 10 11 12 13 14 1% 16 17 18 19 20 21 212 .ZIE 24
defined draft =13.0m definod

© 2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.




Propeller Retrofit Saving Validation

Application to AFRA TANKER

» MHI-MME predict the New-Building
condition and Existing condition

» Retrofit propeller is designed following
condition

100%MCR 11,770kW X 101.0rpm

» Effect after retrofit propeller
Evaluation of actual ship
BHP Power saving : About3-4 %
Fuel Cost Saving = 160,000USD/Year

: 500 USD/ton
: 6,000Hr/Year (utilization rates 68%)
: 70% of MCR

Price of fuel oil
Operating time
Average Power

2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY 8 EQUIPMENT CO., LTD. All Rights Reserved.
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BHP(PS)

17,000

16,000

15,000

14,000

13,000

12,000

11,000

10,000

9,000

8,000

Vs-BHP-N BF<4 Before
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Case study of Retrofit propeller for VLCC

£2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO,, LTD. All Rights Reserved.



¢ MITSUBISHI HEAVY INDUSTRIES

Design data for retrofit propeller VLCC ™ maukemacumeirs couemenr co. ro.

® Prediction of the New-Building condition | > B
and Existing condition | e "
® MHI understand the performance of the —] o
original propeller 21,000 | / ' 1
19976kW(ORIGINAL MCR) i
® Retrofit propeller is designed following | —
condition o / _—
100%MCR  19,976kW x 76.0rpm g
Limitation of M/E load Y T T I
75% of MCR  14,982kW X 67.2rpm | —
13,000 2% '
® Expected effect after retrofit propeller
by design = ==
BHP Power saving : About 3.4% g " o000 | ton s g ety
Fuel Cost Saving = 217,000USD/Year | —orgmlpropeler
Price of fuel oil : 500 USD/ton 7,000 [ ———
Operating time : 6,000Hr/Year (utilization rates 68%)
Average Power :60% of MCR (=12,000kW) 5,000 | |

T l
10 11 12 13 14 15 16 17
Vs(knot)

2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY 8 EQUIPMENT CO., LTD. All Rights Reserved.



MITSUBISHI I'IEAVY INDUSTRIES

Design data for retrofit propeller VLCC RN

Outline of retrofit propeller & blade strength

1.

g

| 0.5000R |

]

/

_ 0. 4000R | 1920.0Q
/

0.3000R | 1440.0
0.2500R | 1200.0
_0,2000R | 960.0
~ % O ISIOR | 725.0

#840

{SHAFT}
#1500

£r100

Outline Result of FEM analysis
(75%MCR)

© 2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.
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Case study of Retrofit propeller for Bulk carrier

£2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO,, LTD. All Rights Reserved.



Existing Hull condition Bulk carrier AT RAS E ALY INDNPIRIES

MHI analyzed the exlstlng condltlons based on recent DATA

18,000 110 18,000 |- : - 110
- | R 100 =~ - | ] ' - 100 —~
17,000 2 Rl O o 2! ;CO ) @®° | g5 E 17,000 a1 — o E
16,000 70 2 16,000 ___'__,..r—-""""‘ 70 2
B0 ___,_.--"" | | - 60
15,000 - | - | | . 50 15,000 | | - 50
14,000 1 13500kW(100%MCR) [ ' ' 14,000 - 13500kW(100%MCR)
13,000 - | - | - | 13,000
_ 12,000 - - | - | | - 12,000
S =
= = 10800kW(80%MCR)
11,000 311,000 -
I I
o o
10,000 - | - - - - 10,000
9,000 9,000
8,000 { 8,000 - _—
— [ _ _ ~ Sea State:Moderate Existing
’ | | | | | . or Slight 2T condition
6,000 Wind|: Less than 4 6,000 '
| | ' B . /| |
5,000 | | | EXISTING Draft : More than 11m s,000 | = | New shipbuilding
4,000 - - - - ! ! - 4,000 ?O-n-d'-t-lo-”
3,000 3,000 - |

[EXISTING |
2,000 | | | . .58 / EXISTING (PREDICTION)

—NEW SHIPE;UILDINGIPREDICTION}_
|

1,000 - - - | - 1,000 -
( Prediction for fouling and aging effect) ' ( Prediction for fuuxing and !aging effect)
D 1 + + ] + 4 0 + L t !
9 10 i e 12 13 14 15 9 10 11 12 13 14 15
Vs(knot) Vs(knot)

© 2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.




Design data for retrofit propeller o' MUISURIS SR X DTS

@® Prediction of the existing vessel condition

after 7-year in service. 18,000 —— Egg
@ The performance of the original 1o / o &
propeller is estimated roughly by MHI. 1o | | &
15,000 T T 50
® Retrofit propeller is designed following P, —
conditions — 7
100%MCR 13,500kW x 105.0rpm  ya0
E 10800kW(80%MCR)
En,ooo ! - -
Limitation of M/E load S —_— | |
Case-1:100%of MCR 13,500kW X 105.0rpm
Expected effect after retrofit propeller by design 8,000 _ _ /
BHP Power saving : About 2.6% 31605 Case-1 /
Fuel Cost Saving = 123,000USD/Year m‘“‘;‘;&“ﬂ abt.2.6%/ case-2
Case-2:80% of MCR 10,800kW X 97.5rpm . ©_abt.3.8%
Expected effect after retrofit propeller by design 4'000 A
BHP Power saving : About 3.8% L
. 1" 3,00 - EXISTING
Fuel Cost Saving = 180,000USD/Year . EXISTING ORIGINAL(PREDICTION)
Price of fuel oil : 500 USD/ton o b
Operating time : 6,000Hr/Year (utilization rates 68%)  *°® P PP P R P
Average Power :60% of MCR (=12,000kW) 0 i i il i i
9 10 11 12 13 14 15

Vs(knot)

2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY 8 EQUIPMENT CO., LTD. All Rights Reserved.




Design data for retrofit propeller Bulk Carrier MARINE RACHINERY & EGUIPENT €O, 17D

NERY & EQUIPMENT CO. LT

Outline of retrofit propeller & blade strength

=

L, Tt | U] .
=

: B

ZZZZZ

FoF

L
A
I i e
Tﬁﬂ_i_m
8 TRPER /20 d@g
1 S l |z
DP=6.8m 5z 25.9ton Result of FEM analysis

Outline (100%MCR)

© 2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.




MITSI.IBISI'II I'IEAVY IHDUSTRIES

Propeller Replacement Work ER RIS LIRS

Work flow of the propeller replacement work

Old Propeller pullout and remove
One day

Blue-Fitting test of New propeller
Two ~ four days

New Propeller push-up

One day

Total four~six days for replacement work

© 2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.



0 MITSUBISHI HEAVY INDUSTRIES

Propeller Replacement Work A S AT it o L1

Blue-Fitting test of propeller can be carried out without removing the propeller shaft.

an
Mamne Medunery 2SO 39 Attzchmont-1
A Divison kngnwensgl  TECHNICAL REPORT
Dhepartment Date U] BMar 2065

CIRDER MO R78ss FROJECT NAME M

SUHIBCT  Repomt of Contact cneek of GONe-part Deiween propemsr anam ang
prepelier for now-prepeiler repiacement

1. General
This report shows the resuits of contact check propeller shaft
and propeller for new- gopetl#—: replacement nf | CO5Ca
ZUDSHAN in Feb2

Cutiine of the sontact check work (blus fiting) and push-up work

(%]

128 Fob, 2018

The first contact chedk (biue-fitting) carried out 3 mid -night (~02-00 AM)
The result of contact test was good

The uniform contact are obiaimed n the shaft length direcison Ist CONTACT CHECK (BLUE FITTING} AT GOSCO IHOUSHAN
Judging from Superintendent of MSC and 5V of MHI-MME, the contact area was
mere than 80%. The contad check has been completed.

The photos of the contadt check are attached n attachment-1.

20 Aug. 2018

Class {GL) Surveyor confirmed the results of contact chedk at £:00 AM
The push-up work of propeiler is carried out at 15:00-18:00

The photos 2nd record of push-up diagram are attached in attachment-2
The result of push-up diagram and push-up werk is quite nermal.

Remarks,

The shipyard used the wo hydraulic jacks instead of the orginal hydraul ic Ring for
contact chesk |Blue Fitting) g
Theram area of thess hydraulic jacks was about 126.8 cm'iunit

MHI-MME calculated the appropriate push-up pressure based on the above ram area.
The push-up pressure was 43MFa. The push-up foad was 1080kN (about F10ton}

inn Section Corferred

1 Approved| E Eawamae
MHI-MME 1 Checkd lst OONTACT CHEDK [BLUC FITMG) -Di035 [NSIDE-
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Propeller Replacement Work

MITSUBISHI IIEAVY IHDUSTRIES
RINE MACHINERY & EQUIPMENT CO.

Blue-Fitting test of propeller can be carried out without removing the propeller shaft.

2005 08 25

at Kingm ship yaredl THOLSRARN]

Contact test carried out at Dry dock il sttt
without bedding with propeller shaft. £ e ™™ ™7™

§:E.;M§ff o o e o J!../ _._-:_;
The friction coefficient of the dry- % EEai= j-’; S22 /,/'ﬁ EEEssss |
fitting during the push-up propeller. =/ SEsEES EEE=s
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Solution for Initial Cost Saving T RA T RIS

To minimize the initial cost;

(1) Exchange at Dry Dock (2) Trade in Existing Propeller for
Retrofit Propeller
Retrofit(new) Existing(old)
Propeller Propeller

© 2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.



Solution for Initial Cost Saving PN

» For Propeller Retrofitting Project, we MHI-MME manufacture the propellers in our

Chinese partner’s factory, “Changzhou Zhonghai Marine Propeller Co., Ltd”
(CZZH).

» CZZH is MHI-MME’s propeller licensee in China since 2014.
» If the vessel is docked at Chinese shipyard (excluding Shanghai area shipyard),

CZZH can purchase the original propeller from Ship Owner. So Ship Owner do
not need handling work of the original propeller after replacement work at the
shipyard.

(Consist of Cost) Your Investment (Contract Scheme)

Retrofit
Propeller B
Cost

© 2017 MITSUBISHI HEAVY INDUSTRIES MARINE MACHINERY & EQUIPMENT CO., LTD. All Rights Reserved.

. —_—

Covered Cost by Ship Owner
Ship Owner

Retrofit Propeller Original Propeller
B Cantract Contract

Qriginal
Propeller
Value

—
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Our Chinese Licensee (CZZH ) PR T

Pates B ! ' =
i T A A AR AR e AR R 4 A
(Changzhou Zhonghai Marine Propeller Co.,Ltd :CZZH)
Address Changzhou City
History Established in 1992
Employee 180
Main product Fixed Pitch Propeller etc.
i;*'“lnbn.,_.

Changzhou City

WA
[

: New Factory Completed
S in 2014
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’ MITSUBISHI HEAVY INDUSTRIES
RINE MACHINERY & EQUIPMENT CO. L

Our Chinese Licensee (CZZH )

Maximum : 5,000ton Casting weight : 120tons

Capacity

Maximum Diameter: 11,000mm Marine shafting machining
length=16,000mm, weight=100 ton

Maximum Weight : 85.0ton
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MITSUBISHI HEAVY INDUSTRIES

Initial Study for propeller retrofit AR RASHIMY & ER PR 20 155

To make the propeller retrofit proposal
Please submit the following technical information to us.
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