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SHANDONG PURE OCEAN TECHNOLOGY CO.,LTD.

Company Facilities

POT has machinery workshop of 21,000m2 (crane capacity 3*100T), dedicated structural
workshop for scrubbers 27,000m2 (crane capacity 7*100T), a spray painting workshop and an
open fabrication area covering 30,000m2 (gantry crane capacity 1*100T/36mH, 2*50T/16mH).
The workshops are equipped with all kinds of equipment for machining, CNC cutting and

welding, PAW, cold working, including transfer equipment.

Main Business

The main business of POT is in the R & D of the green marine equipment, namely POT-DeSOx
scrubber (Exhaust Gas Cleaning System, EGCS). The design company of SMERI provides
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engineering consultation, plan design, installation, project contracting, etc.
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Company Profile

Shandong Pure Ocean Technology Co., Ltd. (POT) is located in Renhe industrial district
of Rongcheng city, which is situated in the southeast of Shandong Peninsula at the throat
fortress of Bohai Bay. It is in the west of South Korea and Japan, east of Qingdao Port, north
of the Yellow Sea and south of Weihai Airport, and it is the important hub of first class open
port of Xinhong Port and Shidao Port with economic prosperity and aeroamphibious traffic

convenience.
The total area covers more than 266,400m2, including workshops, laboratory, warehouse,

office building, training center, dormitory, etc.
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SHANDONG PURE OCEAN TECHNOLOGY CO.,LTD.

Background

IMQ's 2020 Global Sulphur Cap

IMO regulations to reduce sulphur oxides (SOx) emissions from ships first came into force in 2005, under Annex VI of

the International Convention for the Prevention of Pollution from Ships (MARPOL Convention)

MARPOL Annex VI

- Prevention of air pollution from ships. - Clean air at sea

MEPC 73, October 2018 in London

Adopted an amendment to MARPOL Annex VI;

- to implement and enforce the 0.5% sulphur limit globally, effective on 1 January 2020

- to prohibit as of 1 March 2020, the carriage of fuel oil with a sulphur content exceeding 0.5%
on board a ship, unless the ship is fitted with a scrubber or equivalent cleaning technology

- the 0.1% sulphur limit in ECA / SECA region since Y2015 will continue to be enforced

Further ECA areas presently being discussed are shown below:
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Selection

Current SOx process method:
. SOx preprocess: MGO tanks are installed or ME/AE/AB/Boiler retrofitted, the retrofitted cost

-

of this method is low, but later running cost is high which depends on the price of MGO.
Dual fuels: LNG/LPG are used, the retrofitted cost of this method is extremely high and the

oo

shipload will be reduced. The efficiency of the main engines will be reduced more than 30%,
and the diesel engines selection is difficult.
3. SOx postprocess: DeSOx system is installed, the retrofitted cost is not so high, and the later

running and maintenance cost is low.

ROl

Baltic Sea — as defined in Annex | of MARPOL (SOx only);
North Sea — as defined in Annex V of MARPOL (SOx only);
North America, including most of the US and Canadian
coastline — as defined in Appendix VIl of Annex VI of
MARPOL (SOx, NOx and PM); and United States Caribbean
Sea, including Puerto Rico and the US Virgin Islands — as
defined in Appendix VIl of Annex VI of MARPOL (SOx, NOx
and PM).

The Chinese Ministry of Transport has also issued
the Pearl River delta, Yangtze River delta, Bohai Sea
(Beijing-Tianjin-Hebei) waters be considered in the ship
emission control zone implementation plan, determined
from January 1, 2016 to January 1, 2019, and gradually
all ships will have to comply to the emission control
zone of 0.5% m/m or less of the sulfur limit emission

standards need to updated.

Days of ship running HFO MGO Savings
per year (USD/Year) (USD/Year) (USD/Year)
180 2,052,000 3,132,000 1,080,000
200 2,280,000 3,480,000 1,200,000
225 2,565,000 3,915,000 1,350,000
250 2,850,000 4,350,000 1,500,000
275 3,135,000 4,785,000 1,650,000
300 3,420,000 5,220,000 1,800,000

Note:Configuration is subject to 57,000DWT Bulk Carrier, oil consumption is 30t/day, MGO/HFO price difference is based

on low 200USD/ton.

This calculation does not include bank interest, exchange rate changes, fuel price and other parameters, for reference

only.



SHANDONG PURE OCEAN TECHNOLOGY CO.,LTD.

Modes

Open Loop Mode
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Using the natural alkalinity and acid-
base buffer capacity of seawater to
absorb SOx in flue gas and restore
the PH value of seawater after
desulfurization, the purpose of flue
gas desulfurization is achieved and
the effluent discharged is monitored
in compliance with IMO and VGP

requlations.

Closed Loop Mode
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The washwater medium is sea water or
fresh water.

When this mode is applied, washed
water is treated and recirculated, and
NaQOH of high concentration is added
to increase its buffering capacity
and DeSOx neutralization. After this
process, the wash water is recycled.
This mode is capable of meeting zero

discharge requirement.

This mode allows vessel o operate
in both open loop mede and closed
loop mode. Hybrid mode offers the
flexibility to switch between open locp
mode and closed loop mode in different
sea areas, and meets operational
requirements, so as to achieve
complementary purposes, and cost

savings when applied to all sea areas.
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POT DeSOx Scrubber Composition Spray System

1 Scrubber Tower

N

Spray System

NaOH System

Washwater Treatment

L]

System

Control System

&

1. The spray system is composed of connection pipelines and special
sprinkler nozzles, etc.
Continuous 2. The material selection for connecting pipe and sprinklers is resistant to
B Monitoring Systems corrosion and high temperatures.

3. Design considerations - atomization effect and anti-clogging.
POT DeSOx Scrubber system is in-house designed, and tailored to 4. Atomization effect of spray system reaches upto 0.3mm, that can fully

customers request according to ship types realize the neutralization of the flue gas and the washing water.

Scrubber Tower

NaOH System

1. Super Duplex stainless steel

is chosen with material of high

resistance to crevice corrosion and NaOH system : The NaOH is stored in the tank to avoid the personal injury and damage
pittings, and to withstand the HT to the structure onboard, meanwhile, precautions to be done to avoid
\ exhaust gas and sea water mix. leakage and splash.

2. The capacity is designed basad on Tank material : Special stainless steel; or carbon steel with special coating is recommended.

the treated exhaust gas volume. Tank welding  : Penetration welding is applied to ensure watertightness of the tank, and

intermittent welding applied on stiffeners.

3. The exhaust gas residence Filling pipe : Stainless steel is recommended, especially for open area.

time, scrubbing and soot recycle

Leakage proof : Isolation tank is arranged with attached level alarm.
= performance are to be taken into full Splash proof

I-Type U-Type consideration.

: Eye cleaning equipment and blinder are provided around the tank.
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Washwater Treatment System Continuous Monitoring System

1. The efficiency of washwater treatment system has a direct influence on discharge capability and effluent volume. Continuous Emission Monitoring System (CEMS) monitors the concentration of exhaust gas to calculate SO, (ppm)

2. Piping material of GRE or special stainless steel is recommended, and valves are corrosion resistant type. /1 CO;, (%) etc.
3. Monitoring system is installed on discharge location to monitor the PH, PAH and Turbidity. Washwater Quality Monitoring System (WQMS) monitors PH, PAH, turbidity and temperature etc. Meanwhile, the

Open loop mode is auto switched to closed loop mode to recycle, and alarm signal will be activated in case of failure. discharged washwater can meet corresponding requirments under different modes of IMO or VGP.

4. Effluent in dry and wet solutions are designed in washwater postprocess stage for owner's alternation that improves CEMS and WQMS are supplied from established reputable makers.

the efficiency and flexibility of the ship operation.
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Control System

Control system is designed for automatic control to
avoid misoperation by crew. All the alarm points are
integrated into engine room alarm system besides the
capability of remote failure diagnosis.

Main components brand : Siemens / ABB / Schneider
Control box/Touch panel : Beijer / Advantech / ABB
PLC : Siemens / ABB
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SHANDONG PURE OCEAN TECHNOLOGY CO.,LTD.

Design Capability

POT & SMERI has a professional design and commissioning team. It is engaged in the design and commissioning of
DeSOx Scrubber System , which can meet requirements of design and commissioning for 40 ship styles per year. At
present, SMERI has completed the R&D of DeSOx Scrubber, and R&D of damper and dedust device are in process.
Besides, SMERI is joint with Harbin Engineering University on developing and researching SOx and NOx integrated

device and waste heat power generation device .
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POT | POT POT | POT POT | POT POT | POT POT POT
POT-DeSOx Unit DeSOx-|DeSOx-| DeSOx- | DeSOx-| DeSOx-| DeSOx- | DeSOx-| DeSOx- | DeSOx- | DeSOx-
Scrubber Type H 30- 80- | 75- 90- | 100- 120- 160- 180- | 210- | 300-
O/C/H | O/C/H | O/C/H | O/C/H | O/C/H | O/CH | O/C/H | O/C/H | O/C/H | O/CH
Total Engine Power| MW/h 4 8 10 12 13 15 20 23 27 38
Exhaust Gas Flow | kg/h | 31576 | 62846 | 76427 | 94859 (102764 | 118574 | 158099 | 181813 | 213433 | 300387
Outer Diameter m 1.6 22 24 2.7 28 3 34 3.7 4 4.8
Weight T 4.9/ 7.4/ 8.3/ 9.5/ 10/ 10.9/ 13/ 14.4/ 15.9/ 20/
(IJ) 5.8 8.6 9.6 1 11.5 125 14.8 16.2 17.9 22.2
Height - 10.3/ | 10.8/ | 11.0/ | 11.3/ 114/ | 11.58/ 11.9/ | 122/ | 124/ | 13.2/
(I/J) 9.5 9.9 10 10.2 10.2 10.3 10.5 10.8 10.9 11.3
Max Power Load kw 87 139 164 189 202 228 293 331 383 524
Scrubber Efficiency >98%(Compliance with MARPOL/MEPC requirements)
Max Temp Inlet & <350
Backpressure Pa <1000
Run Dry | Type:YES U Type:NO
Certificate
o, Emmmm. sk
Certificate of A wfggﬂgﬁéi P SRR

SHANDONG PURE OCEAN
LTD.

wn

At . Do (g
He: Approvs i Prcipic
Exkan G Chming Syviem Ty FOT By

APPROVAL IN PRINCIPLE
Certificate No, 170008

Co. L.

IEMATERR tesued b Shandong Pars Ocvan Fehnlogs Co.
e RUSARATE For POT Exhaust Gas Cleaning system
o orsmis
e Wehmersa
e e L S e
P o e v o “Appevl 1 T s
e e e e
SHANDONG PURE OCFAN TECH ey
e A e TG LT (AR RIS Sl bt i e Rl
P e

bt Adl Mo RENTL NESE BOAD RENAE SO, 20
i s rREAND

S0 WA RH T, GuTIem Tveson

1 sbrekd b estdthat ome e fo the rubjct drambog st

SN RN R AR, AARRR

Complant i the applicabe IS0, Mgl s G
5 1S Gl o hwed o e e

DESULPHURIZATION LOUIPIENT FOR SHIFS®.

S amE e,
Thi cenifics s vl el Lbgmnars 1003

ECY Yo

LR I1SO 9001

CCS QUALITY
MANAGEMENT SYSTEM

o

[ TS ————

ABS AIP

Ly Kagiem Camieaton Gty (i) . L csrians tht 1 g s

v i e et 1l ompnares
faanng e e

LRAIP



SHANDONG PURE OCEAN TECHNOLOGY CO.,LTD.

@\ llalco
'!/r Fluid Technology

Advantage: Turnkey Process Aftersales Service

POT is affiliated to Shandong Xinheng group, which also owns the CUD (Weihai) Shipyard Co., Ltd. As such, we can

POT has 30+ service stations covering Asia, Europe, US, Africa etc area; POT has production in TK Tuzla shipyard in
provide integrated services such as 3D scanning, engineering design and drawings submission for Class approval,

Turkey.
production, installation and commissioning for the complete scrubber system as turnkey pracess for all types of ships.

Xinhong Group facilities include 2 drydocks to accommodate vessels upto 300,000 tons. Forming a diversified

development pattern of port trade, wharf services, ship building and repairs, machinery manufacturing, ocean fishing,

food processing, aquatic chemical industry, marine aquaculture, tourism, etc.
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Advantage: Turnkey Process
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3D Scanning

RETHBRF G AR
Technical Specifications for
POT-DesOx System

Scrubber Shipment
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SHANDONG PURE OCEAN TECHNOLOGY CO.,LTD.

Installation Completion & Sea Trial

IAPP certification(Ist 4 projects)
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EEHNOLDGT CO. LTD
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Over 200 representatives from ship owners, classification societies and the shipping industry witnessed the successful

completion and delivery of China's first EGCS.

MV BAO GLORY
53,000 DWT BC

Size 1 190m LOAx 32.26m B
ENGINE TYPE :MAN B&W 6S50MC-C
GENSET : DAIHATSU B6DK-20*3 sets

CLASS :ABS
SMCR 1 9480KW
TYPE : POT-DeSOx U-75-H

MV KALIMANTAN EXPRESS
54,686 WOOD CHIP CARRIER

Size :216m LOAX 37m B
ENGINE TYPE : DOOSAN BRT-flex50-D
GENSET : DAIHATSU 5KD-20e*3 sets

CLASS :ABS
SMCR - 10470KW
TYPE : POT-DeSOx I-75-0





