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Size
World Smallest Size

12m

10m

8m

(for 10MW engine)

Other Company Other Company

U Type | Type
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Line-Up

Delivered 130 Units / 120 Vessels have been operated

m Engine Capacity

S 5to8 MW

New builds VI 3tol1l2 MW
L 12 to 16 MW
2L 16 to 20 MW
XL 20 to 24 MW

Retrofitprojects

Save the blue sky, save the blue ocean,
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System / Desulfurization Technology

eDeveloped for marine use by Fuji
eCyclone technology *

eNo moving parts (contains only nozzles **)
v Simple structure
v'Minimum footprint
v Low pressure loss

et 9 High desulfurization ratio: >98%

EP 2905062A
US 97706908
KR 10-15704668B

**Branch pipe spiral structure

JP 59838028

EP 3165272A

US 102527868

US 9957029 B

KR 10-1822570B

KR 10-1768671B

CN ZL201680002135.9

SaveBlue
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System / Type
Operates in all sea areas

M Open type M Hybrid type (open/closed switching)

060 Designation

1.Chemical tank
2 Buffer tank

3 Clarifier

4 Sludge tank

Laser gas analyzer

5 Storage tank

S0x scrubber

Water quality meter L] Water quality meter Water quality meter Water quality meter
(water supply side) {water drain side) (water supply side) (water drain side)
Control Control
panel panel

Water supply pump . . tn

Inverter panel

1 5

Water supply pump @ [l inverter panel

v
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Production / Manufacture Compliant with the latest guidelines MEPC.77

Open Loop SOx scrubber Fuji Electric
Gas analyzer Fuji Electric
Water Quality Mater -uji Electric
Control panel -uji Electric

ZVS

2QS
Water Quality Mater ’. Laser Type Exhaust Gas Analyzer

Ph, Turbidity and PAH = , Manufactured by
Sensors are designed ] 1 own brand, Fuji Electric
and manufactured by >

own brand, Fuji Electric

SaveBlue
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New Version 3.5G
Dimension

New Version 3.5G l

Swirler is fitted in body
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\ _ Decrease length and improve

Inside : lining by Special alloy discharging wash water by
Mortar Shape

Swirler is not fitted in body

SaveBlue
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New Version 3.5G
Advantage Points

m Decrease length & Weight
— Easy to fit (Big point for Retrofit )
Reducing material / Weight
Keep the Space of Cargo / Container

mLining / Special Alloy
— High corrosion resistance
No Maintenance for Scrubber Body (No consumption parts)

B 100% Made in Japan / In house Development
— High reliability
Prompt reply & Action

SaveBlue
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New Version 3.5G
Maintenance

Equipment 2G 3.5G
Scrubber Body No Maintenance —
Maintenance | Filter Replacement —
Gas Analyzer
Calibration Annual calibration by -
SV
Nozzle condition / Operating for
o H Replface every year - three years
with new one
Calibration for every | Calibration on <Improve Maintenance point >
two years at Factory. | board by crew. PAH & Turbidity Sensors
Water PAH Replace with spare on| Replace with new
[Quality Mater board one foyrez\gry 25 | | =No need to send sensor to land /
Calibration for every | Calibration on Factory Calibration can be done by
two years at Factory. | board by crew. crew on board
Turbidity |Replace with spare on| Replace with new 7
board one for every b
years
L—

SaveBlue
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New Version 3.5G
Size Lineup Improve points are shown by Blue

Capacity(Refer Diameter Height Approximate Yep

- ~18kg ~49850 70m  Ston ©®-_ 7 T !
S IMW /s cMH 29 _6om —3.0ton ——

Oa

~25 ~69230 6ton Gl | B
M 12MW Ka/s CMH 2.3m 8.om .. . i
~36 ~99700 9.2m 7ton |
L Hkafis kg/s CMH 2 —9.0m —6.5 ton @; :
|
|

~20MW ka/s CMH 2.7m 11.5m 0.0 ton \_L/

X Delivery time: 3-6 Months after receiving order / fixed specification

SaveBlue
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Production / Laser Gas Analyzer / Fuji Own design & Production

System configuration

T Exhaust gas outlet

Intake unit

Junction
box

Detection
unit

oooooo

8

=}

2
+Exhaust gas QE] ; -
inlet

| main engine and |
| generator engine |

= Sample gas conduit

e Power supply and

S0x scrubiber communication cables

To atmosphere i = S :-__;_-_;_:_;:7_.._:._.__ =

Features

@®Easy installation and replacement due to compact size
@®Less maintenance (filter exchange a few times a year)
@®Long-term stability (only one calibration per year)

@®No gas cylinder required on board

Specifications

@®Measurement range: SO20 to 300 ppm/CO20 to10%
@ Zero drift & span drift: <+=2.0 % FS over 6 months

@ Certification: ClassNK, DNV-GL

SaveBlue
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Service Network

Rotterdam

Netherlands

China
E Japan (Kobe) New York
Mumbal

Los Angeles
-m Tampa

New Orleans | _ Seattle
Slngapore

P ) cialia |

Republic of South Africa

SaveBlue

13  © 2019 Fuji Electric Co., Ltd. Al rights reserved. Save the biue sky, save the blue ocean,

save the hilue Earth




Advantage Point

High Desulfurization

High pH ( 4-5) / No corrosion of distance piece of discharge line

*World’s smallest Size

*Own design & Production ( Laser type Gas Analyzer and Water Quality
Mater / Fuji Original )

* Calibration is simple and easy: Crew can be done on board)

“Service Network

*Rich Experience for Feeder Container ( Standard maker of Imabari Group)
*Reliable & Experienced maker, Fuji Electric Production

Disadvantage Point

*Volume of Sea Water ( 1.5 times)
Line Up :up to 24MW for single fitting
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Depreciation Trend

Pana-Max (M Size)

Fuel Cconsumption 30 Ton/Day
Annual Voyage days 200]| Days per Year
EGCS Price 100 Mil Yen
Installation Cost 100 equi)qr:?niocost
Exchange rate JPY 145]  perusD$1

Unit: Mil Yen

Fuel Spread/VLSFO&HFO lyear 2years 3years dyears byears

Spread USD 100 87 174 261 348 435
Spread USD 150 131 261 392 522 653
Spread USD 200 174 348 522 696 870
Spread USD 300 261 h2?2 783 1,044 1,305
Spread USD 400 348 696 1,044 1,392 1,740
Spread USD 500 435 870 1,305 1,740 2,175
Total Cost 200 200 200 200 200




2,000

'

1,000

500

=Spread USD 100

= Snread USD 150

870

696

Spread USD 200

Size: M

»Spread USD 300

1,305

1,044

83

Spread USD 400

Spread USD 500

1,740

1,392

1,047

696

e Total Cost

2,475

1,740

_1:305

870

lyear

2years

3years

dyears

Syears




Additional Documents

-Comparison-

Save the blue sky, save the blue ocean,
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Comparison

Other Maker

Fuji Electric

Draft Fan needs to
install for getting more
strong pressure

Fuji is able to treat the
exhaust gas by aire
preessure from engine
without any additional
Draft Fan.

Inside of Scrubber

Demister

Dewncomer

Exh Gas ’

Circulation
water

2 sets of Packed bed is
consumable parts so that
need to replace

wey | SOMetimes.

drople

Tray

' Consumable parts is not
installed inside.

Capacity 6-70MW 8-24MW
Open/Closed/Hybrid |0,C,H, 0,CH,
Factory location China Japan
Pressure loss =1.bkPa =1.5kPa
Volume 100-150m3 34m3

Remote monitoring system

EGCS loT System




Corrosion

Delivered 120 vessels without any corrosion of distance piece
of discharge water line.

= pH Value is 4-5

Subject

Carraston of distance preces assoented with 805 serubber CIaSSNK
discharge waterlines {Pan 1) Technica’
Information

R TEC-1214
Dute 4 Movember 2020

T whasin il may concemn

As previously noted in ClasshK Technieal Information { TEC-1205), ClassNE recerved several reports
of cases of sen water leakoge being delected in damaged distance pieces {due to commosion) of SOk
serubber discharge waterlines Sited 1o hul| structures (see X in Figure 1), Simee similar incidents are sull
being reported, ClassNE hiss decided o publish this Technical Informaton not only to remind sur clients
tha this remains an engoing coneern, but also w provide the following refated infermation.

5 Addinional Ligws o iad paind for hull clate

Figure 1 S0x serubber discharge water line

According to damage repens received o date, sea water leakage has been observed either on or adjacent
o welded parts berween distance pieces and their associated flange:

(see Pictwre 1) as well as between
distance picees and bluff bodies (see Piere 2). The repons indicate that the comosion apparently
initiates at the welded pans and then continues g0 progress unsl it finally leads to sea water leakage into
engine rooms. A peeling of the painted surfaces of the buti-welded pans of distince picces (see Picture
3} has nlso been observed,

(T be continued)

HOTES:

CIassNK Techrical information is provddaed only Tor T purpase of supplying cument informiation o its readaes .

ClaaaNK, s oficarns, erityess and oerts of Sull-Conracios de nol wamran! Me accuarasy of e infeemation contsined
hermin and are not kable for g loss, damage o expenss sustained whalsoever by amy person caused by use of o relance
on thas infomation:

#®  Back numbers am avalisbie on ClasshK Internot Homapage (URL. wew.classnk ar o)

ClanshK Techrica! bdarmestion Mo, TEC-1214
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Picture | Damage on/uronnd welded paris between distance pieces and flanges

Picture 2 Corrosion on'aneiimd welded parts between distance picees and bluff bodies

P

N

, v \\

Ficture 3 Paint peeled off at butt-welded paris of distance pieces

Fomn the circumstances of the situation, the damage is assumed 1o beginat locations on welded parts
sthe painthas been peeled off.  The underlying surface is thus directly exposed fo discharge water,
causes corrosion that then spreads ever the distance picces over time.

WK believes thot one of the effective ways to preven! this type of incident s to apply pre-trentment
1o the paanting of welded pans i order w0 ensure proper paint perlformance, and some specific pre-
wats ane antiodiced below as examples, In addition, please be sure to comply with the pre-
went procedures. specified by paint manufactarers, if any,

{ T be continued)

ClasitK Techitical banmation Mo TEC-1214

wfficient local paint thickness and non-uniform paint thickness

[and any n,-n:.-:iqung wv]dins imEaterial COMPONERLS.
firt firom the welded parts

resistance material such as stainless steel for distance picces is anotier
d. Plensc note that welding procedure specification {WPS) approval is,
cel mutenials pnor to any welding work.

neidents to be serious, and feels that the information contamed m this
isefil nelerence for shipowners and ship management compames, efe,
wi actions as needed, In this rewltd, p'|t.is¢' Tet us ngde that the abdve
HICE [RIFPOSES nfﬂy, atwd their effectiveness is ol guarantead in all cages
ded 1o independently investigaie their effectiveness on a case-hy-case
when such measures ane applied.

1205, ClassNEK recommends that shipowners and ship management

informotion with the masters of your vessels on which S0x scrubbers
waml b pay more attention bo their external inspections of discharge
wroiinel distEneg piucw Froam un}.;im,' o, il carry ol said pmiudicul

of distance pieces when the opporiunity presents itself, e.g aranging
ary countermeasures (g.g, covering the offected distance picces with
: should be taken immediately, and an Occasional Survey by o Society
1 soonest opportunity,

i, plense contact;

NK)

o Center Anmvex, Head Office
da-ku, Tokyo 102-00%4 Japan




Spray Nozzle: High Quality & Maintenance Free

Fuji’s spray nozzle:

e Same material as scrubber
main body (Duplex stainless
steel)

Bore size of sea water spray:
a few CM => No choking

Other spray nozzle: General stainless

steel = >easy to be corroded

* Bore size of sea water spray: less
than 1 mm=> Risk of choking

* Photos in the scrubber
body of manufacturer A after
a few year operation




Fuji’s scrubber is complied with 0.1%S(ECA) regulation

Operation mode can be changed
from 0.5%S to 0.1%S by switching A manufacturer offers only 0.5%S
on the control panel. compliance (Fuel has to be changed in

Open loop [Engine load: 85% ] Exhaust gas data (5/4/2018) ECA) Wit h O pe n | o o p Syste m .

Most of cargo ships operate majority of time (about 90%) in open sea and Hl
AIR |-Type Open Loop Scrubbers optimized for 0.5% Sulphur requirement in
Open Sea (Outside ECA) shall make the most of benefits :

In the limited area, just switch over to compliant fuel oil.




Fuji’s scrubber does not need demister. Water droplet from funnel
can be prevented by inner Swirler.

/ Demister \

Inner swirler

* Cleaning spray is not _ .
necessary. . Clear-nng spray is
* Same material as required.
scrubber main body * Spray has arisk to be
corroded.

(Duplex SS)

* The demister’s photo after
a few year operation. The
spray nozzles are missing. (lost
by corrosion)




Fuji’s open loop scrubber does not need alkali additive (NaOH)
and comply with 0.1%S (ECA) regulation.

Fuji’s open loop scrubber: A manufacturer’s open loop scrubber:
No need of NaOH NaOH is required to desulfurize the
exhaust gas enough.

Exha
t 02/C02 »
eter - l
| NeOH
\




Water discharge line : GRE is not required.

Discharge water after scrubber still has approx. PH 4 unlike the G)st of scrubbers need GRE line \

other scrubber (PH 2 to 3). It is not so corrosive as the other one.

for water discharge line because
Polyethylene lining only is good enough.

of high oxidization (PH 2 to 3)

I s o, 8 s I O
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Retrofit Installation: Inui Kisen “Ken Shin” 38BC




