


 



 

1. 2020  

IMO  

1   

IMO MARPOL73/78 VI

IMO 70
MEPC70 2016 10 3.5%

0.5%
2025

2020 2020 0.5%
 

IMO
0.5%  

2. IMO  

2.1  

Sulphur oxides (SOx) 2005 5 19
MARPOL73/78 VI 14 SOx

MEPC53 2005 7 MEPC58 2008 10
VI Particulate Matter (PM)

PM
C PM

PM
MEPC58 VI SOx

PM
1

 

  

(1) 2005 5 19  4.50%m/m 

(2) 2012 1 1  3.50%m/m 

(3) 2020 1 1  0.50%m/m 
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 Emission Control Area (ECA)  

(1) 2005 5 19  1.50%m/m 

(2) 2010 7 1  1.00%m/m 

(3) 2015 1 1  0.10%m/m 

 

1 VI  
 

SOx PM ECA  

 2  

 2  

 200 3  

 3  
 

 

2  

 

3  
 

14
4 14

SOx
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3. IMO  

3.1 0.5%  

3.1.1  

2.1 MARPOL VI
2020 0.5% 2020

2020
2020 0.5%

2025 1 1  

MEPC70 2020 IMO
CE Delft

2020
0.5% 2020 1 1

 

0.5% 2020
MEPC70 0.5%

MEPC71 2017 7
 

  

  

  

  

 International Organization for 
Standardization (ISO)  

  

  

5 PPR5 2018 2
2018 7

PPR6 2019 2
MEPC74 2019 5  

0.5% (1) (3)
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1  

MEPC72 2018 4 0.5%
MARPOL VI

MEPC73 2018 10 2020 3 1  

2 /  

2020
MEPC

PPR5 MEPC

MEPC73  

  

  

  

  

3  

ECA MEPC70

MARPOL VI  

VI
MEPC.1/Circ.864)

PPR6 VI
MEPC74 MEPC75 2020

MEPC74  

4. 0.5%  

0.5% SOx
LNG

 

4.1  

SOx

2020
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0.5% A
C

 

4.2 SOx  

SOx SOx
SOx

 

NOx3 SCR EGR
NOx SOx NOx

 

4.3 LNG LPG  

LNG LPG
SOx PM SOx

PM NOx CO2

SOx PM 100% LNG
NOx 90%

NOx3 CO2

LNG 20%
 

Dual Fuel (DF)

 

5. 0.5%  

0.5% 4 3  
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5.1  

5.1.1  

2020 0.5%
 

BP ExxonMobil Shell

 

 BP Marine Gas Oil MGO
 

 ExxonMobil 0.5%
2018  

 Shell
0.5% Very Low Sulphur Fuel Oil (VLSFO)

2019  

2020
MGO Very Low Sulphur Fuel Oil VLSFO MGO

2020
VLSFO

 

5.1.2  

2020
Facts Global Energy JBC Energy

4 5 0.5%
2020 3.5% 0.5%

2020 SOx 3.5%
 

2017 9 28

Exxon Mobil 2018 4 17

Shell 2018 8 23
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JBC Energy Platts Bunkering & Strage Asia Conference
2017 6

4 JBC Energy  

 
Facts Global Energy JPEC 2017

2017 10 26

5 Facts Global Energy  

5.1.3  

2020 JBC Energy
6 2020 0.5%

2020 0.5% High Sulphur Fuel Oil (HSFO)
289 /ton 2020 SOx

IMO 2016 7
2 2020 0.5%

3.5% C 129 /ton  

 

6 JBC Energy  
 

2 IMO  

MGO S  0.10% 616 $/ton

0.5% 595 $/ton

3.5% C 466 $/ton

HFO 2018 8 467 $/ton

289 $/ton

129 $/ton

IMO fuel oil availability study 2016 7  

JBC Energy Platts Bunkering & Strage Asia Conference 2017 6  
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5.1.4  

 ISO  
MEPC71 IMO 0.5% ISO ISO

2020 ISO
Publicly Available Specification (PAS) 2019

PAS
ISO 3

ISO ISO8217 “Petroleum products -- Fuels (class F) -- Specifications of 
marine fuels” 2022 PAS PAS

ISO8217 ISO 0.5%
 

  
CIMAC 0.5% /

How to order and use 2020 fuels 2019
OCIMF IPIECA ISO CIMAC

2019
IMO

5.2 SOx  

5.2.1  

SOx
SOx SOx 98%
3.5% 0.1%

PM 70 80%
 

7
8

 

PM

NaOH pH
 

NaOH
NaOH
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SOx
3

SOx
SOx

 

NaOH

 
 

 
7  

 
8  

 
SOx

 

5.2.2  

SOx 2018 7 5
2018 7 1000 SOx

 

Clarksons 2018 8
9 2018 2019

2019 750 750
SOx  25%  

4%  31%  

2018 9 19 210
6 3 3

204 95 109
210 10  55%

 20%  16% 210 SOx
 68%  7%
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SOx 11
2018 2019 2020 0.8% 9.2% 8.9%

 

 

9 SOx /  
 

 
10 SOx  

 

 
11 SOx  

 

 

  

  Drive Green Highway 

   
  20,034 DWT 7500  
    
  /  
  14.48 MW SOx  

  13,000 kW  
  1,480 kW×3sets  

 

Clarksons 2018 8  
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JMU 

12 M/V Drive Green Highway 

 
13  

  

  Nadeshiko 
  84,806 DWT 
   
   
  9 MW SOx  

  9,000 kW  
 

 

14 M/V Nadeshiko 

 

15 SOx  

5.2.3 SOx  

SOx 16 SOx

 

  
 

 
NOx ECA NOx3
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 SOx
 

 

 SOx

 

  
Lightweight (L/W)  

 L/W
 

 L/W  
 L/W EEDI EEDI

 

  
 

 
 

 
16 SOx  

5.2.4 SOx  

SOx IMO
MEPC.259(68)  

Alfa Laval HP
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SO2 CO2

3  
 

3 SO2/CO2  
 

% m/m 
 

SO2(ppm)/CO2(%v/v) 
3.5 151.7 
0.5 21.7 
0.1 4.3 

A B 2
A

B  

 A  
SOx

 

 B  
SO2 CO2

SO2/CO2  

pH Polycyclic Aromatic Hydrocarbon 
(PAH) /

 

 SECP (SOx Emissions Compliance Plan)  
SOx
SOx SOx  

 ETM-A, B (EGC system – Technical Manual for Scheme A, B)  
SOx

 

 OMM (Onboard Monitoring Manual)  
/

 

 EGC  
SOx  
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 SECC (SOx Emissions Compliance Certificate)  
A SOx

A  

A SECP ETM-A OMM EGC
B SECP ETM-B OMM  

SOx IMO

IMO
 

5.3  

5.3.1  

LNG 17 LNG 100
LNG 18

2020 200
67% 20% 9% 47%
44% 9% 2018 9 19

LNG 1
 

2017 LNG

2020 200 LNG 19
66 31

30 22 20
 

 

17 LNG  
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18  

 

19 2020 LNG  

6. NK  

6.1  

2014 8 SOx SOx
SOx IMO 2009

 MEPC.184(59)

 

2017 7 0.5% 2020
2 20  

 2015  MEPC.259(68)  

 SOx NaOH
 

 6.2  

  

Clarksons 2018 8  

Clarksons 2018 8  
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20 2  

6.2  

SOx Notation

SOx Notation “SOx(EGCS)” Sulphur 
Oxides (Exhaust Gas Cleaning System)  

/ Notation
/ SOx

Notation
Notation

 

 “EGCSR-G” Exhaust Gas Cleaning System Ready - General  
 

 “EGCSR-F” Exhaust Gas Cleaning System Ready - Full  
/

 

6.3  

IMO 0.5%

2020 SOx 2019
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 Cat-fine  

  

7.  

IMO 0.5%
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2018/9/25 01

2018 ClassNK

2020

IMO

1

2018/9/25 01

1. SOx PM
•
• IMO

2. 0.5%
•
• SOx
• LNG

3.

2
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2018/9/25 01

SOx PM 14
•
•

4
SOx

SOx

MARPOL VI

MARPOL

SOx PM 1/2

3

2018/9/25 01

SOx PM 2/2

(ECA)

2020  ( )

0.50%

200

4

185



2018/9/25 01

1. SOx PM
•
• IMO

2. 0.5%
•
• SOx
• LNG

3.

5

2018/9/25 01

IMO 1/4
0.5%

0.5%

MEPC71 2017 7

MEPC70 2016 10

2019
•
•
•
•
• ISO

MEPC: (Marine Environment Protection Committee) 
6
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2018/9/25 01

IMO 2/4

•

MARPOL
VI

• : MEPC73 2018 10 22~26
• : 2020 3 1

PPR5 2018 2

2018 7
•
• PPR6 2019 2 MEPC74 2019 5

0.5%

MEPC72 2018

PPR: (sub-committee on 
Pollution Prevention and Response) 

7

2018/9/25 01

PPR5

•
• MEPC73

IMO 3/4

8
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2018/9/25 01

MEPC70
ECA

MARPOL VI

• MARPOL VI *
• PPR6
• MARPOL VI

– MEPC74
– MEPC75 2020

•
– MEPC74

IMO 4/4

*
MEPC.1/Circ.864

9

2018/9/25 01

1. SOx PM
•
• IMO

2. 0.5%
•
• SOx
• LNG

3.

10
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2018/9/25 01

1.

2020
2. SOx

C

3. LNG
SOx NOx CO2

0.5%

11

2018/9/25 01

2020

SOx
1000 / 2018 7

NK 2018 9 19
– 6 3 3
– 204 95 109

LNG
2020 200 2018 8
NK 2018 9 19 LNG 1

0.5%

NK SOx
210

SOx

0.0
2.0
4.0
6.0
8.0

10.0

2018 2019 2020

(%)

( )

0.8%

9.2% 8.9%

2018 7 5

: 68%
: 7%

: 25%

12
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2018/9/25 01

1. SOx PM
•
• IMO

2. 0.5%
•
• SOx
• LNG

3.

13

2018/9/25 01

BP MGO

Shell
0.5% Very Low Sulphur Fuel Oil(VLSFO)

2019

2017 9 28

ExxonMobil 2018 4 17

2020
Shell 2018 8 23

ExxonMobil
2018

14

MGO Marine Gas Oil

VLSFO Very Low Sulphur Fuel Oil
•
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2018/9/25 01

Facts Global Energy

2020
3.5% 0.5%
2020
3.5% +

JBC Energy

JBC Energy, Platts Bunkering & Strage Asia 
Conference 2017 6

Facts Global Energy, JPEC 2017
2017 10 26

15

2018/9/25 01

2020
0.5%
0.5% HSFO

2020
0.5%

MGO S 0.10% 616 $/ton
0.5 595 $/ton
3.5% C 466 $/ton

HFO 2018 8 467 $/ton

IMO

IMO fuel oil availability study 2016 7

129 $/ton

289 $/ton

JBC Energy

JBC Energy, Platts Bunkering & Strage
Asia Conference 2017 6

16
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2018/9/25 01

:
CIMAC 0.5% /

CIMAC How to order and use 2020 fuels 2019

OCIMF IPIECA
ISO CIMAC

2019 IMO

ISO
IMO 0.5% MEPC71

Publicly Available Specification (PAS) 2019
PAS 23263

PAS: ISO
3

ISO8217* 2022 PAS
*: “Petroleum products -- Fuels (class F) -- Specifications of marine fuels”

PAS ISO8217 0.5%

CIMAC WG 2018 4

CIMAC WG 2018 4

17

2018/9/25 01

1. SOx PM
•
• IMO

2. 0.5%
•
• SOx
• LNG

3.

18
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2018/9/25 01

•
•

• NaOH
/

SOx

NaOH
-

•
•
•

19

2018/9/25 01

NK
/

JMU 

• Drive Green Highway
•
• : 20,034DWT 7500
•
• 14.48MW

- 13,000kW
- 1,480kW 3 sets

• Nadeshiko
• : 84,806DWT
• : 
• 9MW

- 9,000kW

20
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2018/9/25 01

SOx

•

• NOx ECA NOx3

•

• SOx

• NOx SOx
NOx

NOx
21

2018/9/25 01

L/W
• L/W

• L/W

• L/W EEDI
EEDI

•

Alfa Laval HP

SOx

22
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2018/9/25 01

SOx EGCS

D D1.3.1-5.(2)

2015 EGCS
MEPC.259(68)

•
• IMO

IAPP

< >
•
•
•
•

23

2018/9/25 01

EGCS 1/2

(% m/m)
SO2/CO2

(ppm / % v/v)
0.50 21.7
0.10 4.3

SO2/CO2

A
•
•

B
• (SO2, CO2)
• (SO2, CO2)

Alfa Laval HP

SICK HP

B

24
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2018/9/25 01

PAH

• pH
• PAH
•

• SOx SECP
• EGCS ETM
• OMM
• EGC EGC Record Book
• SOx SECC A

EGCS 2/2

25

2018/9/25 01

0

100

200

300

400

500

600

700

800

900

1000

Total Number

In Service

On Order

: Clarksons 2018 8

SO /

2018~2019
2019 750

SOx 2019

25 %

4 %

31 %

40 %

26
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2018/9/25 01

1. SOx PM
•
• IMO

2. 0.5%
•
• SOx
• LNG

3.

27

2018/9/25 01

LNG
100

PCC

TOTE “ISLABELLA ”
toteinc.com

Erik Thun “GREENLAND”
ferus smit.nl

United European “AUTO ECO”
nyk.com

EideViking Energy Viking
fjord1.no

Fjord Bergensfjord
eidesvik.no

Viking Line Viking Grace
vadebarcos.wordpres.com

SOx PM NOx CO2
100 100 90 * 20

LNG

*

28
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2018/9/25 01

Clarksons 2018 8

LNG

0

20

40

60

80

100

120

140

160

180

200

220
Total number

Built

Order

67%
9%

20%

0%
4%

Owner Nationality
Europe
Asia&Oceania
North America
Africa
Unknown

47%

44%

9%
Builder Nationality

Europe
Asia&Oceania
North America

29

2018/9/25 01

0

10

20

30

40

50

60
Built

Order

2020 LNG 200
LNG

Clarksons 2018 830
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2018/9/25 01

1. SOx PM
•
• IMO

2. 0.5%
•
• SOx
• LNG

3.

31

2018/9/25 01

2017 7 8

NK
> > 

2
: 

• SOx
• 2015

MEPC.259(68)
• SOx

NaOH / /

•
•

32

199



2018/9/25 01

SOx
“SOx(EGCS)” Sulphur Oxides(Exhaust Gas Cleaning System)

SOx

SOx Ready

/
“EGCSR-G” Exhaust Gas Cleaning System Ready – General

“EGCSR-F” Exhaust Gas Cleaning System Ready – Full
/

33

2018/9/25 01

2020 SOx
IMO

•
•
•
• Cat-fine
•

2019

34
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