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Taiko has been a market leader with a diverse product line of cargo pump systems for
over 30 years. Taiko developed a large-sized, gear pump( 60 to 1500 m3/h ) in 1961 for
exclusive use in cargo handling operations. Since then, it further developed and
manufactured not only a two-rotor screw pump( 100 to1800 m3/h ), but also a submerged
cargo pump used for ships carrying various types of liquid, such as general petrochemical
products and acid/alkaline solutions.
In July 1997, to satisfy our customers growing needs for reliable, trouble-free cargo pumps,
Taiko entered into a contract with MarFlex Holland b.v. for the exclusive, Japanese selling
rights, to its motor-driven, deep-well cargo pumps and their control systems. The
MarFlex-Taiko venture expanded Taiko's cargo pump series to be more competitive in
quality and performance. MarFlex Holding b.v, located near Rotterdam in Holland, is the
parent company of the MarFlex group of companies world-wide. It has engaged in
various business activities related to marine industries since its foundation in 1980.
In 1988, MarFlex supplied its first deep-well pump system to a major, tanker operating
company, in Holland. Now, it has its affiliated companies in Singapore and Houston
(US.A), as well as sales agents throughout the world. MarFlex continues to provide its
customers with professional and reliable service on a global scale.
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MarFlex-Taiko Deepwell Cargo Pump
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Many pump manufacturers already produce and sell
deep-well cargo pumps with the driving shaft lubricated
by the liquid cargoes. Those pumps are intended for use
in chemical or product tankers, but some service defects
have been noted in the marine business world.

The MarFlex-Taiko Deepwell Cargo Pump
has two remarkable features:

1) The Pump uses a motor-driven system to solve the
problems of noise and power efficiency that are
present in conventional, hydraulic-driven, deep-well
cargo pumps.

2) The Pump has been designed so that bearing lubrication
is isolated, providing a much longer service life. The
lubrication of bearings by liquid cargoes has been a
trouble-spot in deep-well cargo pump design.
MarFlex solved this problem by designing a forced-
fed lubrication of the bearing, passing the driving
shaft through a separate support pipe.

The details of the MarFlex-Taiko Deepwell
Cargo Pump are explained by
dividing the entire pump into the following three sections:
+ Deck Equipment
- Pipe Stack
- Pump Head
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The MarFlex-Taiko Deepwell Cargo Pump is driven by an explosion-proof type motor. The advantages
of our Motor-Driven Deepwell Cargo Pump( compared with hydraulic-driven, submerged, cargo
pumps ) are:

OEfficiency of the entire system is higher by approximately 20 %.

OThe noise level is low.

Olnstallation is easy because wires are used instead of complicated hydraulic pipes: installation cost and times will be reduced.

OThe AC motor used is simple and rigid in construction.

OA clean system is ensured because it is free from oil leakage.

There are several methods for controlling speeds of the
‘ Motor Driven MarFlex-Taiko Deepwell Cargo Pump:

(1) Single - Speed Motor - suitable for tankers, particularly product tankers carrying

the product oil which has only a limited specific gravity range.

(2) Double-Speed Motor - suitable for tank cleaning, cargo liquid circulation, etc.

Variable speed control by means of a “Static Frequency
Converter’

The following are advantages of a "Static Frequency Converter’ system:
@ Power
- High efficiency.

- Energy consumption is limited only to the amount actually required.

- You don't need to provide oversized motors and/or generators for an
unexpected cargo having a high viscosity and/or specific gravity.

- The electric current required for starting the motor will be reduced due

to “soft starting” of the motor( no inrush peaks ).

@ Control

« Each deep-well cargo pump can be controlled independently.

- Each pump controller has accurate, variable controls.
- Minimal mechanical wear or abrasion.
- Low cavitation.
- It is programmable for specific pumping requirements:
1) minimizing discharging time;
2) minimizing cavitation;
3) adjusting rate and tank level of cargo;
4) compensating for specific gravity change;

- Connection to cargo monitoring or machinery automation equipment is possible.
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The MarFlex-Taiko Deepwell Cargo Pump is fundamentally designed so that the driving shaft is
separate from the liquid cargo. The pump stack consists of two pipes: one is for cargo discharge;

the other is an enclosure that contains the intermediate driving shaft, the shaft bearing and the
lubricating oil.

The shaft will not come in contact with the liquid cargo,
which provides the following benefits:

OSince the shaft is oil-lubricated, the lubrication will not be interrupted during
stripping or tank-cleaning operation.

« Overheat of the intermediate shaft bearing will cause no explosion.
- The service life of the shaft bearing is long.

(OThe intermediate pump shaft and the bearing are oil-lubricated, so that the
pump can run at relatively high speeds. For that reason, the Deepwell Cargo
Pump is designed as a single-stage pump.

(OThe intermediate driving shaft is made of 42CrMo4V. This steel can receive
heat treatment, and it is stronger than AISI316L.

Thessliding surfaces of the shaft bearing in the MarFlex-
Taiko Deepwell Cargo Pump are made of
Railko® material, and these surfaces have a Viton®
or Kalrez® elastic covering on the periphery.

There is no limit on the length of the pipe stack. However, a pipe support must be at 6m intervals to support the intermediate shaft( see the
illustration on the upper right ). These supports are ball bearings, each of which will receive an axial load corresponding to a 6 meter length of
shaft. The connection between the pump shaft and the intermediate pump shaft uses a spline. Any hydraulic thrust by the impeller is absorbed by the
pump shaft bearing only, without being transmitted to the intermediate shaft( bearing ).

Merits of the MarFlex intermediate shaft:
+ No problem of alignment of the shaft.

- Fixed coupling between the shaft of the drive motor and the intermediate drive shaft.
« The intermediate shaft bearing is oil-lubricated. Therefore, its service life is very long.
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The MarFlex-Taiko Deepwell Cargo Pump is so designed that the entire pump head can be removed
from the pipe stack. This makes the maintenance extremely easy.

The intermediate shaft and the pump shaft for the pump head are spline-connected, so that lowering the pump head by approximately 30 mm allows
the pump head to be removed from the pipe stack. There must be a space of 40 mm between the suction side of the pump head and the bottom of
the pump well to allow for removal.

1. Pump Shaft
The shaft is made of 32CrNiMo6V steel. This is a very high-class material and is superior for the pump shaft. Like the intermediate shaft, the
pump shaft is oil-lubricated, and it will not be corroded by the liquid cargo.
2. Seal Arrangement
In the MarFlex-Taiko Deepwell Cargo Pump, the liquid cargo and the

lubricating oil are separated from each other. This kind of seal has been used
in the industry for over 20 years and has proved to be simple and reliable for

all kinds of chemical or mineral-oil cargoes.

The seal is arranged as follows:

a. Primary Oil Seal
This is a Viton® lipseal running on a hard-chromium S8 sleeve.

b. Secondary Oil Seal

This is a Teflor® lipseal running on a silicone carbide sleeve,

c. Secondary Cargo Seal

This is a Teflon® lipseal running on a silicone carbide sleeve,

i d. Primary Cargo Seal
This is a Teflor® lipseal running on a silicone carbide sleeve.

In the center, between the two secondary seals (b and c¢), there is an atmospheric drainage chamber. This chamber is called the “cofferdam”,
constituting a redundant, safe partition between the lubricating oil and the liquid cargo. If any leakage occurs, the liquid is contained in the
cofferdam and then carried onto the main deck through two purge lines. By purging the cofferdam with air or nitrogen, the leak is blown out and
collected on the deck. The condition of the seals can be monitored constantly by purging at appropriate intervals.

This sealing method has the following advantages:

« Double protection with the “cofferdam” between the cargo and the lube oil.
+ The method is reliable, and the construction is simple.

+ Seals can be easily changed even by the ship crew (low maintenance cost).
+ The seal condition can be monitored from the main deck.

@ Remarks:

MarFex has already developed a special “knife seal” for such cargo that has abrasive, soli difying or polymerizing properties,
or has 100°C and higher temperatures.

Pump Materials

The MarFlex-Taiko Deepwell Cargo Pump is entirely made of hot-rolled, forged material, except for the impeller. The standard
material is DIN 1.4435, with minimum Mo content of 2.5 %, the quality is Class 316 L. All of the seals and O-rings, that come in contact
with the liquid cargo, are made of Teflon or Kalrez .

Due to the material used, the MarFlex-Taiko Deepwell Cargo Pump is chemically-resistant and suitable for liquid cargo having a
temperature up to 100°C. On request, a higher class material such as “duplex” may be used to fulfill customer requirements.
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When the cargo tank is empty, open the cargo
stripping valve, and close the main cargo valve.
Any remaining liquid in the main cargo pipe is
purged, by introducing air or inert gas via
the stripping pipe into the cargo line on deck.
During the purging and/or stripping procedure,
the pump should be kept running (the impeller
will act as a foot valve) until the discharge pipe
has been completely purged. This procedure
will guarantee a minimum of the liquid cargo
remaining, after the purge, in the pump well,
meeting current IMO requirements.
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Please indicate after deciding the dimension.
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PUMPHEAD
WEIGHT(kg) 45 75 75 130
TOPCOVER
WEIGHT(ke) 130 170 200 220

PIPESTACK
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E—MOTOR
WEIGHT(kg)
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1. Piston rod
2. Seal
3. Shatt sleeve
4, Cylinder cover
5. Cylinder cover nut
6. Washer
7. Gasket
8. Circlip
9. Cylinder liner
10. Pipe
11. Piston (upper part)
12. Seal
13. Piston (lower part)
14. Base plate
15. Gasket
16. Suction valve
17. Plug
18. Valve block
19. Stud bolt
20. Dowel pin
21. Piston ring support
22. Seal
23. Gasket
24. Drain

~ 25. Connector

@
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DrainingandStripping by MarFlex-TaikoMotor-Driven
Deepwell Cargo Pump and Drain Pump.

Draining and stripping are often confused with each other, even
considered to be the same operation. But this is not true. Stripping
means the removal of as much liquid cargo as possible from the
tank by using the Deepwell cargo pump. Draining means that the

entire system is drained from the manifold into the tank, including

the remaining liquid from the deck piping, and completely expelled
from the well and the tank.

In draining, a stand-alone, independently-driven drain pump is used
instead of the cargo pump. The tank is emptied to the last drop

by means of a self-priming pump fitted close to the suction well.
A double-acting piston pump has the capability of removing the

remaining liquid from the cargo section. Therefore, a foot valve

or purging valve is not required.

The drain pump is designed to be a double-acting type which will

guarantee steady pumping capacity. At each upward and downward
stroke of the piston, a cargo liquid is taken in and out, simultaneously

but alternately, at the upper and lower ends of the piston. This is

made possible by a pipe, eccentrically fitted in the cylinder.

The top of the pipe is passed into a drilled hole, and its bottom end

connected to a drilled hole in the valve block. The suction pipe and

the discharge pipe are connected in common to the valve block.
The pump is driven from the deck by a double-acting air cylinder

mounted on top of a deck trunk. .

The intermediate shaft, connected between the driving unit and the

piston pump, requires no in-between bulk head support, for up to

the 6m length of the connecting shaft.

This pump has a unique feature to empty itself, after it has emptied

the pump well. Air is drawn in and replaces the remaining residue.
For inspection purposes, a drain valve is provided at the lowest spot

of the valve block.
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Marflex Europe (Headquarters)

Louis Pasteurstraat 8
3261 LZ Oud-Beijerland
The Netherlands

Tel :ar81 (©) 1686 S80200
Fax :+31 (0) 186 890249
E-mail : info@marflex.com

Marflex Services

Louis Pasteurstraat 12
3261 LZ Oud-Beijerland
The Netherlands

Tel. : +31(0) 186 890999
Fax : +31(0) 186 890289
E-mail : service@marflex.com

=Subsidiaries

Q 6;) @ =Stock Location

Marflex Asia

No. 50 Raffles Place
Level 37, Singapore Land Tower
Singapore 048623

Tel. : +65 686 15553
Fax :+65 686 14198

Marflex Guangzhou

Suite 11071, Fuying International
Building

No. 166 Changgang Zhong Road
510250 Guangzhou China

Tel.: +86 (0) 208 434 8918
Fax : +86 (0) 208 434 8928
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TAIKO KIKAI INDUSTRIES CO.,, LTD.

Marflex Moscow

Balakirevskiy Lane 19, Building 1
Business Centre, Office 221
105082 Moscow Russia

Tel.: +7 495 7308015
Fax:+7 495 7308014

Marflex do Brasil

Avenida Almirante Barroso
52/7th Floor-Centro

CEP 2003 1-000-Rio de Janeiro
Brasil

Tel.: +55 (21) 3526 3111
Fax:+55 (21) 2220 4234

Stock Location Houston

Please contact Marflex Head
Office for information.

URL https://www.taiko-kk.com
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FAX: (06) 6222-3295

E-mail: business@taiko-kk.com

E-mail: tokyo-br@taiko-kk.com

E-mail: osaka-br@taiko-kk.com

M Head Office & 209-1 Shimotabuse, Tabuse-cho, Kumage-gun, Yamaguchi Pref. 742-1598 Japan

Factory TEL: 81-820-52-3113~4 FAX: 81-820-53-1001

E-mail: business@taiko-kk.com

M Tokyo Branch 6th floor, ICHIGO KUDAN Building, 2-38 Kandajinbo-cho, Chiyoda-ku, Tokyo 101-0051 Japan

TEL: 81-3-3221-8551 FAX: 81-3-3221-8555

TEL: 81-6-6231-6241 FAX: 81-6-6222-3295
Shanghai Office - TAIKO ASIA PACIFIC PTE.LTD. - TAIKO KOREA

E-mail: tokyo-br@taiko-kk.com

M Osaka Branch 8th floor, KC Building, 3-4-7 Kawara-machi, Chuo-ku, Osaka 54 1-0048 Japan
E-mail: osaka-br@taiko-kk.com

TAIKO VACUUM TECH Co., Ltd. (KOREA) - TAIKO FLOW SOLUTION Co., Ltd. (Taiwan)

M ISO 9001 DFRFEUS  BRVED DT [BUSINESS OFFICE NETWORK] ZZELZEL,
For any inquiries, please refer to attached [BUSINESS OFFICE NETWORK]

M ISO 9001 certified
@ CDAHYOJICEH U MRS LD FER UICTENRUFZEEET D EHHDFT,
@ The sizes and specifications of the products in this catalog are subject to improvement.
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