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,-� M30 (. SS400�SM400) M30 (. SS400�SM400) 

/01234 '56 8 7�8��3 9:;<=>%?

@�37×3)97���

'56 21 7�8��4 9:;<=>%?

@�67×4)247���

/01217��

��A�

BCA� 38.9DN(3.97��)

EFA� 32.9DN(3.36��)

JISGHA�=21.66��

BCA� 38.9DN(3.97��)

EFA� 32.9DN(3.36��)

JISGHA�=21.66��

I 1J

KLM 21.66/3.97×9/8)6.14 21.66/3.97×24/21)6.24 

,-�N M30 (. SS400�SM400) M30 (. SS400�SM400) 

/01234 '56O7�8��3 9:;<=>%?
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'56 13 7�8��4 9:;<=>%?
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/01217��

��A�

EFA� 32.9DN(3.36��)

JISGHA�=21.66��

EFA� 32.9DN(3.36��)

JISGHA�=21.66��

I 2J

(1)*1
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,-�N M30(. SS400�SM400)
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��A�

EFA� 26.93DN(2.75��)

JISGHA�=19.68��

I 2J

(2)*2

KLM 19.68/2.75)7.16 

,-� M30 (. SS400�SM400) M30 (. SS400�SM400) 

PQRS T� 40mmUV�SM400

FW 50mm×60mm 

T� 40mmUV�SM400

FW 50mm×60mm 

/012�PQ

S34

,-� 37×3)97���

PQRS 2X×3)6X���
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I 3J
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1.1.2 Subject to 1.1.1 the following are excluded from the Regulations:  

(a) floating equipment and floating installations, to the extent that the Administration considers that 

application of the Regulations is not appropriate ; 

1.3.1 The Administration may exempt from the application of all or part of the Regulations: 

(a) vessels or classes of vessels operating on navigable waterways as designated by the Administration, 

where it considers that the sheltered nature and conditions of such operations are such as to render the 

application of any specific provisions of the Regulations unreasonable or unnecessary; 
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PREFACE 

As the technologies advances, various technological innovation in the field of shipbuilding 

industry are pursued and as the result, modern ships are much improved their performance and 

become more sophisticated and complicated. 

However, substantial functions required to the ships can not necessarily be achieved by 

complicated technologies. Contrary to the “Value-added modern ship”, it is worth that to develop 

simpler ship which is easy to operate, maintain, and demolish, even the ship makes sacrifice its 

performance and expediency. 

As the matter of fact, some ships are overused without proper maintenance or finished their 

life much shorter than expected, since they are operated in the areas where have neither 

appropriate ship repairing facility, nor after parts supply market in the neighborhood. Besides, 

some ships are required to assembled/constructed since the operational areas are far isolated 

inland water areas where impossible to transport as it is. 

In this study, Ship under the concept of Safer, Durable, Easy-maintenance, Easy-Operation, 

Eco-friendly, namely “SIMPLE SHIP” is proposed as the new stream that ship aimed to. 
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I CONCEPTUAL DESIGN 

Based on the site surveys in Zambia and Malawi, Southern Africa, Ocean Policy Research 

Foundation (Ship & Ocean Foundation) has delineated the two (2) different types of conceptual 

design of Simple Ship as explained below. 

Type-I RIVER CROSSING FERRY BOAT 

Double Headed Ferry Boat designed for carrying passengers and vehicles for crossing 

river with it width of approximately 200-300m 

Type-II SELF PROPELLED RIVER CRUISING BARGE 

Self propelled river cruising barge designed for carrying dry goods for shallow water with 

long cruising range, exclusively for inland water ways. 

II DESIGN POLICY 

There will be many factors to be incorporated into the conceptual design of the Simple Ship. It is 

however, basic design factors are specified taking indigenous premises into consideration 

based on the facts found throughout the site surveys. 

Basic Design Factors of Simple Ship 

1) Length Overall shall be within 20 to 30m 

2) To be operated at relatively calm water area 

3) Hull shape shall be simplified conditioned that required performance will be satisfied  

4) To satisfy the following conditions, hull, engine, and other parts can be divided and 

transferred by 20ft long container.  

a. Enable to build/assemble/repair at or near the operational site 

b. Enable to disassemble and transfer to the other site (to keep mobility in case of 

emergency) 

c. Make easier to dismantle 

5) Parts after dismantling shall be of re-usable/recyclable  

6) Easy maintenance without technical complexity and spare parts shall be of easy 

acquisition

7) Major parts of ship shall be of exchangeable with other material/products 

8) To be able to navigate safely at designated operational areas 

9) To minimize adverse effect to the environment i.e. by providing List of Hazardous Materials 

10) By satisfying the above factors, the ship can last for long-term use even in the area where 
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no adequate maintenance/repair facilities has. 

Design Features 

Type-I RIVER CROSSING FERRY BOAT 

 The boat hull shall be suitable for plying between bank to bank (width of the river is 

approximately 200-300m). Approaching slope will be made of concrete. 

 The boat hull shall be of shallow draft as much as possible, taking the dry season 

into consideration and also enough loading capacity and stability. 

 The boat can be loaded max 100 passengers and 2 large trailers. Loading capacity 

is about 70 tons (vehicle 60 tons & Passenger 10 tons). 

 The boat hull will be made of steel, wood, and FRP. In any case, availability & 

adaptability of the material at site shall be considered. 

 The propeller and engine shall be the one that their parts are locally available and 

the system is simple as much as possible. 

 Countermeasures against damage to the hull and propeller shall be considered. 

 The boat shall be assembled and dismantled at anywhere. 

 Appropriate life saving apparatus shall be considered. 

Type-II SELF PROPELLED RIVER CRUISING BARGE 
 The barge shall be able to cruise about 600 Nautical miles for round trip along the 

river. The barge shall also be able to cruise against 2m/s current speed.  

 The barge shall be of shallow draft as much as possible, taking un-fixed navigational 

route due to flood into consideration. 

 The barge shall be of good maneuverability since the river is wind. 

 The hull plate shall be protected against corrosion caused by the salty water at 

estuary. 

 The hull will be made of steel, wood, and FRP. In any case, availability & adaptability 

of the material at site shall be considered. 
 Type of cargoes will be container, chamber, foods(maize), etc., and its loading 

capacity is about 200 tons. Loading/unloading shall be made at port without 

adequate cargo facilities. 

 The propeller and engine shall be the one that their parts are locally available and 

the system is simple and durable as much as possible.  

 Countermeasures against damage to the hull and propeller shall be considered. 

 The barge shall be assembled and dismantled at anywhere. 
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III DESIGN POLICY AND BASIC CONSTRUCTION 

These design features above-mentioned are further developed to the Basic Construction as 

mentioned in the table below. 

Design Features and Basic Construction of Simple Ship 

 Design Policy Basic Construction 

1 The Ship must be self propelled 

and its propulsion system shall 

be of simple 

 Outboard engine consolidated with propeller and 

ruder is choose as the basic propulsion system. 

Easy installation and changeability is considered.

2 Cargo loading/unloading shall 

be made by shore facilities or by 

manual

 Cargo handling facilities/equipment are not 

installed. 

 Ramp door is solid and simple in order to accept 

loading/unloading by folk lift 

3 The Ship can be built/ 

assembled and repaired at site 

without any shipbuilding/ 

repairing facilities 

 Ship’s hull consists of a block of L×B×D

6m×2m×2m to avoid welding as much as 

possible.

 This block can be transferred by 20 ft container. 

 A block can be lifted by common mobile 

crane/truck crane. 

 Mortise or Dovetail will be considered to connect 

hull blocks to reinforce the strength of hull. 

 Propulsion system shall be of wide used as much 

as possible. 

4 The Ship can be transferred  on 

land

 Ship’s hull including propulsion unit consists of 

L×B×D 6m×2m×2, that can be transferred by 

truck or railways. 

 The unit size shall be of transferable by 20 ft 

container. 

5 The Ship can be demolished 

easily

 Connection of the block shall be bolted up, and 

avoid welding. 

 Generally machines except for maintenance 

purpose i.e. welding machine, shall not be 

onboard. 

6 Hull blocks and Machines after 

demolish shall be reusable as 

much as possible 

 Hull block is considered to be reusable as 

pontoon or tank. 

 Propulsion system is considered to be reusable 
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for other ships/boats. 

7 The Ship does not require high 

and complex maintenance 

technique

 Welding is avoided, and Bolting is generally 

applied

 Curved part of hull block is avoided except fore 

section of the cargo barge that required ship 

speed to a certain extent. 

 Machines except for maintenance are installed on 

the deck in order to keep accessibility for the 

routine maintenance. 

8 Low Environmental Affect  Avoidance of hazardous materials. 

 Selection of engines satisfied exhaust gas 

regulations. 

 Preparation of List for hazardous materials used. 

Fig. 1 Construction of Simple Ship 

SPECIAL CONSIDERATION is given to: 

Safety Navigation 

 Maximum current speed of the inland water (river) is estimated about 2.0 knots. 

However, taking the flood season into consideration, the river cruising barge shall be 

able to navigate at 4.0 knots of current speed. 

 Maximum wave height of the inland water is estimated about 1.5 m that is ranged to 

calm water. However, since capsize due to strong wind is observed time to time, 

Block Assembled Block (Hull) 

Propulsion Unit 
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stability and strength of the Simple Ship is carefully designed. 

 Machines and their cooling system is designed under the utilization of water 

temperature 25-28 degree C and air temperature more 40 degree C.  

 Both River Crossing Ferry Boat and Self Propulsion River Cruising Barge shall be of 

shallow draft type taking the dry season into consideration. 

 Ramp doors and propellers shall be appropriately protected to cope with the shallow 

water. 

Passengers 

 For River Crossing Ferry Boat, hand rails to protect passengers and cargoes to fall into 

river are appropriately provided. 

 Life buoys are provided with required number. 

 Exposed rotation part i.e. propeller, shall appropriately be protected to avoid injury 

from that. 

Cargoes

 Maximum weight of truck/trailer is estimated about 60 tons. The ship shall be worthy 

with Un-balanced moment during loading/unloading. 

Damage Stability 

 The ship’s hull consist number of 6m x 2m x 2m watertight blocks. Should one of the 

blocks is broken; no damage will be extended to other blocks. 

Propulsion System 

 Propellers are protected to avoid hitting river bottom and/or debris such as driftwood. 

Easy Maintenance 
Maintenance of Hull Part 

 Ship’s hull is made of mild steel and designed rectangular shape to a maximum extent, 

so as the user can easily replace/repair the hull plate. 

 Ramp door of the ship is designed as durable as loading/unloading of heavy vehicles. 

Maintenance of Machinery Part 

 Engines and Propulsion system shall be the one that available after-sale services and 

parts those of. 

Environmental Preservation 
Hazardous Materials 
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The Ship is basically designed in conformity with International Convention of Marine 

Pollution (MARPOL73/78).  

Therefore, any oil/bilge from ship shall not be discharged directly to the water. Ship’s paint 

shall not be used TBT (tributyltin) paint. Engines shall be selected low emission model. 

Also use of asbestos is always avoided. 

On top of that, Hazardous Material List shall be made in accordance with Green Passport of 

IMO’s Ship Recycle Guideline  

Recycle Plan 
Recycle Plan (method of demolishment) shall be provided, in order to guide the operator 

can simply be demolished or disintegration when required. 
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Type-I RIVER CROSSING FERRY BOAT 

Type-I RIVER CROSSING FERRY BOAT is designed exclusively used for the river crossing in 

Zambia or other similar places. 

Ship Type 

 Mono Hull (Steel), Both Head Type with ramp doors. 

 Passenger: 100 pax 

 Vehicle: Tractor with 20’ Container x 2 

Fig 2 Tractor with 20 feet Container 

Design Concept of Type-I RIVER CROSSING FERRY BOAT 

Hull Part 
Hull

Overall length of the hull 24m is designed to accommodate 2 tractors with its length of max. 

12 m. Breadth of the hull 6m is designed to accommodate width of tractor 2.5m + Cargo + 

1m clearance =4m and passenger space at both sides (1m x 2). 

Fig 3. :Plan of the Hull 



10

Draft at loading condition is calculated with 70 tons light weight and 70 tons load. As the 

result, about 1m is calculated with enough freeboard and even heeled 10 degree, deck will 

not be wet is confirmed. 

Therefore, size of the one block of the hull is decided as L 6m×B 2m×D 1.6m. 

Thickness of the hull plate is, Deck=8mm, Side=6mm. Fore and Aft side of the bottom hull 

shall be reinforced with doubling plate or increase thickness thereof. 

Block Connection 
Connection method of the hull block is designed based on the bolting up and/or pin 

connection so as the ship can easily assemble or disassemble. 

The block shall be arranged alternatively as shown on the figure above in order to keep 

longitudinal strength. 

Connection Method is shown on the figure next. 

Ramp Door 
Size of the ramp door is L 4m×B 4m of which is enough width for large vehicles to protect 

slip off from the ramp way. Bottom end of the ramp door is also reinforced. 

Ramp door winch is operated by manual. However electric motor winch can be installed as 

an optional selection. 

Safety 
Rigid hand rail is provided both starboard side and port side. Guide bar for vehicle loading 

is provided to keep passengers away from vehicle. 

Two (2) life buoys are provided.  

Connecting Pin 
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Portable fire extinguisher is also provided near by the engine. 

Machinery Part 
Propulsion system of Type-I RIVER CROSSING FERRY BOAT is required following 

conditions.

 Propeller shall be set as shallow as possible to a extent not make cavitations (max 1.2 

m in depth) 

 Propulsion system shall have enough thrust. 

 Propeller shall be of the one that can easily maintain without dry up the ship. 

Taking the these premises into consideration, various propulsion systems are investigated 

i.e. ordinary propulsion system, duct propeller system, lift up propeller, tilt type propeller, 

stern drive, outboard engine, water jet, Voith Schneider propeller, paddle type propulsion 

system, etc., and eventually outboard engine with propeller (Hydro master type) is 

selected.

The propulsion system is installed at middle of the hull to protect propeller from hitting the 

river bottom. 

Electric Part 
DC 24V battery is provided for engine start. Generally night operation is not considered, 

however to cope emergency operation, lighting apparatus are provided to fore and aft of 

hull. In case electric winches are required, additional alternator driven by diesel engine 

shall be fitted for charging the battery. 

Communication equipment is not installed. However crew is recommended to have mobile 

phone. 

SPECIFICATIONS 
1) HULL SHAPE & MATERIALS 

Hull Shape  Flat Deck/Knuckle Displacement Type 

Hull Material  Steel 

Hull Construction Frame Construction, Block Connection 

Purpose  River Crossing Ferry Boat 

Type of Ship  Cargo/Passenger 

2) Principal Dimension 

Length Over All Incl. ramp  about 32.4 m 
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Length (hull)  Loa about  24 m 

Length (Bpp)  Lpp about 24 m 

Breadth Incl. Deck for Eng  about   14 m 

Breadth Mld  Bmax about  6 m 

Depth Mld  Dmld about    1.6 m 

Draft(max.load) dmld  about  1.0 m 

3) Displacement 

Deadwight Ton DWT  about     71 Ton 

Displacement full  about  136 Ton 

Gross Ton    about  40 Gross Ton 

4) Main Engine 

Main Engine   Marine Diesel Engine 

Type     4 stroke, Heavy Duty 

Maximum Output/RPM  105/2500  SHP/rpm 

Normal Output/RPM   84/2320  SHP/rpm 

Quantity   2 sets 

5) Ship Speed 

Max. Speed (Full load    about 6 Knots 

Service Speed Full load   about 2 3 Knots 

Max. Running Hour Normal Output  about   22 hours 

Max. Endurance (Service Speed) about 65 N.miles 

6) Complement 

Crew     4 person 

Passenger    100 person 

Others   0 person

Total    104 person 

7) Tanks 

F.O. Tank  1000 litters 

8) Others 

Operation Area Calm water 

Classification  
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Type-II SELF PROPELLED RIVER CRUISING BARGE 

Type-II SELF PROPELLED RIVER CRUISING BARGE is designed based on the plan of 

Shire/Zambezi river network project drafted by government of Malawi. 

The barge is designed for round trip to Chinde, Mozambique and Nsanje of Malawi cruising 

the Shire and Zambezi river for about 520 km with ship speed of about 8 knots. The barge is 

made of steel and as much as shallow draft taking the operational environment into 

consideration. 

Envisaged cargoes will be Container, Timber, Maize (Bulk), etc., with total loading capacity of 

180 tons. Since the port infrastructures and cargo handling equipment are not well developed 

along the river, the cargoes shall be loaded/unloaded by utilizing belt conveyor or stevedores 

or by trucks, forklifts through the Ramp Door. 

Hull Part 
Hull

River Cruising Barge is required not only the shallow draft but also the sea-worthiness. In 

the draft season, it is expected that the depth of the river will be decreased less than 1.5m. 

Therefore, the draft of the barge will be of 1.4 m. 

Hull dimension is so decided as big tractors with length of 12m can be loaded and to keep 

the shallow draft, wider breadth is applied. (refer to the Fig.4) 

Fig. 4 River Cruising Self Propelled Barge 
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Loading capacity is calculated conditioned that light weight is 173 tons, loading  180 tons 

of cargo and 26 tons of fuel oil. As the result, draft of the barge is calculated as 0.7m at light 

weight and 1.4m at full load condition. 

Design features of the hull is as same as the river crossing ferry, the hull is assembled with 

6m x 2m x 2m block, however, the bottom of the fore and aft sides are inclined aimed at to 

reduce the drug and improve the sea-worthiness. 

Accommodation/ Steering room is also comprised with the 6m×2m×2m blocks. 

Thickness of the deck and bottom plate shall be of 8 mm and additional protection at fore 

bottom plate is considered.  

Block Connection 
Block connection method is generally the same as the method to be applied to the river 

crossing ferry. However additional external forth caused by swell and wave and bending 

momentum by the loaded cargo shall be considered. 

Ramp Door 
Ramp Door shall be of foldable type to keep the visibility and with Length 4m×Breadth 4m. 

Operation of the door shall be carried out manually. However powered system is also 

available upon request. 

Safety 
Bulwark for both side to protect cargoes may slipped off shall be also provided. One Life 

raft and two life buoys shall be provided. Appropriate number of potable fire extinguisher is 

also provided. 

Machinery Part 
To keep about 8 knots, it is calculated that about 2700 HP is required. Therefore, 675 HP x 4 

sets of outboard engines are provided. 

Propulsion system rated around 700 HP can be designed as inboard engine or outboard 

engine. Most appropriate system shall further be elaborated with due consideration on the 

following points. 

 Propeller shall be installed as shallow as possible 

 Thrust is required than the ship speed 

 Protection of the propulsion system shall be considered. 

In so far, Z Drive type propulsion system or similar is seemed to be the best system. On top of 
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that, vertical telescopic system is eagerly wanted if applicable. 

Electric Part 
DC24V battery shall be used as the electric power source. In case, electric motor driven 

winches for ramp door is required, engine alternator shall be additionally fitted. 

VHF communication equipment shall be equipped. 

SPECIFICATIONS 
1) HULL SHAPE & MATERIALS 

Hull Shape  Flat Deck/Knuckle Displacement Type 

Hull Material  Steel 

Hull Construction Frame Construction, Block Connection 

Purpose  River Cruising Self Propelled Barge 

Type of Ship  Cargo 

2) Pricipal Dimension 

Length Over All Incl. ramp  about 34.2 m 

Length (hull)  Loa about  30 m 

Length (Bpp)  Lpp about 30 m 

Breadth Incl. Deck for Eng  about   10 m 

Breadth Mld  Bmax about   10 m 

Depth Mld  Dmld about    2.0 m 

Draft(max.load) dmld about  1.4 m 

3) Displacement 

Deadwight Ton DWT  about    206 Ton 

Displacement full  about  380 Ton 

Gross Ton    about   123 Gross Ton 

4) Main Engine 

Main Engine   Marine Diesel Engine 

Type     4 stroke, Heavy Duty 

Maximum Output/RPM  675/1800  SHP/rpm 

Normal Output/RPM  675/1800  SHP/rpm 

Quantity   4 sets 

5) Ship Speed 
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Max. Speed (Full load   about 7.5 Knots 

Service Speed Full load   about 7.5 Knots 

Max. Running Hour Normal Output  about   58 hours 

Max. Endurance (Service Speed) about 275 N.miles 

6) Complement 

Crew     4 person 

Passenger      0 person 

Others   0 person

Total      4 person 

7) Tanks 

F.O. Tank  310000 litters 

8) Others 

Operation Area Coastal Area 

Classification 
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Many extremely shallow waters cannot be navigated
with conventional propulsion systems. SCHOTTEL
recognized this problem at an early stage and developed
the Pump-Jet (SPJ) as a solution. The SPJ not only sets
standards as a shallow-water propulsion system but is
also increasingly used as a robust, powerful and reliable
manoeuvring system on ships and vessels of all kinds
operating under exceptional conditions.

The application-specific
characteristics
• Compact construction, space-saving installation

and easy maintenance
• Minimum loss of displacement, especially

significant for lightweight shallow-draft
vessels

• Simple installation flush with the hull
• Operation in water depths < 0.5 m and

beaching possible
• Reduced suction effect in shallow water on

account of the much lower volume flow as
compared with propeller-driven vessels

• As a manoeuvring aid in the bow, the SPJ
can be used for main and auxiliary propul-
sion (take-home device), as required

• Virtually no risk of damage due to 
grounding or floating debris

• Low-noise and low-vibration operation due
to encapsulated design

We are currently developing
standard systems of up to
3500 kW, which are characterized
by their perfection and reliability.
We supply competent solutions and
installation variants meeting the requirements

of special applications too.

The Pump-Jet operates reliably and with full thrust at a
minimum immersion of only 150 to 750 mm, depending on
the model involved, and can be powered by engines or
motors of any type. It can be rotated through 360°,
providing full thrust in all directions and ensuring excellent
manoeuvring performance with utmost smoothness and
comfort.

The SCHOTTEL Pump-Jet - 
the proven propulsion and manoeuvring system 
even for extreme operating conditions

2

An impeller sucks in water through the
intake funnel, a protective grid in the
bottom plate preventing foreign bodies
from entering the Pump-Jet.



Steering
and control systems

Quality

Research
and Development

1

2 3

4

The application of CAD in development
and design, the implementation of
advanced manufacturing technologies,
the use of high-grade materials, skilful
assembly and professional installation
on site are the major foundations for the
top quality of our products. This is
impressively confirmed by the certifica-
tion of our quality management system
according to DIN EN ISO 9001 by
American Bureau of Shipping, Bureau
Veritas, Det Norske Veritas and
Germanischer Lloyd.

The impeller forces the energized
water into a diffuser, as a result of
which kinetic energy is converted into
pressure energy.

This energy transformation process
is continued in the diffuser, and the
water is collected in the pressure
casing.

The water is finally expelled through
the outlet nozzles at an angle of 15°,
and thrust is generated which can be
steered through 360°.

Operating principle

1 Our tailored steering and control systems
have been service-proven and type-tested for
decades.

2 Measured-data acquisition onboard using
the DIADEM software

3 Existing Pump-Jet models are optimized and
new types developed using state-of-the-art
calculation methods.

4 In close cooperation with internationally
renowned research institutes we constantly
upgrade our Pump-Jets so that they are
always acknowledged throughout the
industry as trendsetting.

5 Testing in the HSVA ice tank in Hamburg

5
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SPJ for main propulsion
Passenger ships, ferries

Double-ended ferry (1.40 m draught), 2 x SPJ 132 (505 kW each)
Shipyard: McTay Marine Ltd., United Kingdom
Owner: Caledonian MacBrayne, United Kingdom

Double-ended ferry (0.75 m draught), 2 x SPJ 57 (178 kW each)
Shipyard: Schmitt Stahlbau GmbH, Germany
Owner: Fährbetrieb Michael Schnaas, Germany

4

River cruise vessel (0.90 m draught), 3 x SPJ 82 (340 kW each) stern installation, 1 x SPJ 57 (190 kW) bow installation
Shipyard: DWE Deggendorfer Werft & Eisenbau GmbH, Germany
Owner: Peter Deilmann Reederei GmbH & Co., Germany







NAV The SCHOTTEL Navigator

Innovators in propulsion technology

The All-in-One Thruster
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For more than 50 years, the SCHOTTEL Navigator (NAV) has been
a byword for a reliable and compact propulsion unit suitable for
use on an extremely diverse range of vessels. In principle the NAV,
an adaptation of the SCHOTTEL Rudderpropeller (SRP), is a large-
scale mobile outboard plant, providing the vessel with 360 degrees
steerable manoeuvrability.

All main components of the SCHOTTEL Navigator are mounted on the
base frame, which also accommodates the daily fuel tank. A canopy
protects the complete unit. A diesel engine is used as the prime mover.
The electrical and electronic monitoring elements are installed in an
integrated switch cabinet. The clutch between the prime mover and the
Rudderpropeller transmits the power through a flexible coupling and a
universal shaft. 

The SCHOTTEL Rudderpropeller is mounted at the rear end of the
base frame and can be hydraulically raised or lowered in vertical 
direction by means of a depth adjustment facility. This serves to ensure
maximum propeller thrust with all vessel draughts by maintaining the
correct propeller immersion. For maintenance purposes, the Rudder-
propeller can be pivoted out of the water to the rear using hydraulic or
mechanical lifting devices. The propeller is equipped with an anti-cavita-
tion plate to protect it from damage, or alternatively with a nozzle, if
higher bollard pull is required.

Installation is fast and simple, since the Navigator merely has to be
bolted onto a foundation prepared by the shipyard. Thus every kind of
floating object can easily become motorized.

The NAV is characterized by its wide variety of applications. As an
extra service SCHOTTEL offers customers installation drawings
according to the customer’s requirements. Our sales and engineering
teams will be happy to provide assistance and advice. 

NAV The SCHOTTEL Navigator 

SCHOTTEL Navigator – the flexible, easily accessible 
all-rounder among marine propulsion systems.
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The SCHOTTEL Navigator is distinguished 
by its simple, compact design.

We have made quality our 
corporate philosophy – from
development to commissioning
and on to after-sales service.

Highly flexible · easy-to-install · easy-to-maintain 
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SCHOTTEL Navigators have
proved their worth in vessels of all
shapes and sizes.
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NAV Nozzle version
The Rudderpropeller can be supplied with a nozzle from
SRP 170 upwards. All Rudderpropellers without a nozzle
are equipped with an anti-cavitation plate above the pro-
peller blades to avoid the insuction of air.

NAV Onatra
The simplified version of the SCHOTTEL Navigator,
Onatra, comprises the steering and propulsion system
without motorization: a Rudderpropeller fixed to a verti-
cal frame welded to a base frame, with the hydraulic unit,
battery box and switch cabinet. The clutch, hydraulic pump,
cardan shaft and control panels are supplied separately. 

NAV Offshore 
For demanding offshore conditions the NAV Offshore is
characterized by an enclosed version of the canopy. The
frame, canopy and doors are galvanized to prevent cor-
rosion. The upper part of the Rudderpropeller can also be
protected by an additional cover. The interior is cooled by
an extra ventilation system.

NAV Sound-insulated
The sound-insulated version consists of an enclosed,
insulated canopy, thereby reducing the level of air-borne

noise to a mere of about 85 dB(A) at a distance of one
metre.

NAV Resilient mounted 
For special vessel applications vibration reduction may
be necessary. For such cases SCHOTTEL offers resilient
mounting of the NAV and the thrust bearing.

NAV Fire extinguishing device
As an option the NAV can be equipped with a CO2 fire
extinguishing system fitted on the outside of the canopy
and connected to the fire valve inside the NAV.

SCHOTTEL NAV Sound-insulated

Barge installation Ferry installation

Application-oriented Propulsion Systems



NAV The SCHOTTEL Navigator – Technical Specifications

The following steering systems are available for Navigators: the
range extends from a simple hydraulic steering system to our tech-
nically demanding electro-hydraulic steering systems, depending
on the size and rating of the Rudderpropeller.

SST 700 This way-dependent hydraulic steering system is a simple
hydraulic steering solution consisting of the steering wheel, hydraulic
pump, hydraulic tank, hydraulic motor, slide valve, rudder position indi-
cator and electronic circuit system.

SST 200 This way-dependent servo steering system is easy to steer
and is based on a steering unit with steering indicators and a self-lock-
ing brake, hydraulic pump, hydraulic tank and torque converter.

SST 500 This time-dependent electro-hydraulic steering system is
based on a non-follow-up steering system. It consists of a joystick
switch, hydraulic pump, hydraulic unit, hydraulic motor, rudder position
indicator and electronic circuit system.

SST 600 with Copilot 2003 This is a full follow-up way-dependent
electro-hydraulic redundant steering system, including a time-depend-
ent emergency steering system. This steering system operates propor-
tionally. This means that small steering angles are electronically trans-
formed into smooth steering movements and large steering angles are
transformed into fast steering movements including an acceleration and
deceleration ramp. 

Motorization If required, the SCHOTTEL Navigator can be supplied
with a diesel engine. The engine speed can be regulated by SCHOTTEL
speedronic, an electro-mechanical system. Otherwise regulation is possible
using a 4-20 mA signal.

Standard Types

Measures / Weight

Specification is subject to change without notice. Data are intended as a guide-
line for projects. Deck-mounted Rudderpropellers without hydraulic height
adjustment are possible for higher power ratings. Status: March 2006.

* Height = bottom line of frame – top/upper edge of motor canopy
(length x breadth x height) (cm)

** Weight of SRP with propeller and oil with PAL min. 

Type Rating Input power Input speed Propeller
Max. (kW) (r.p.m. / Upm) Ø (mm)

A 100
NAV 60 B 120 2500 700

C 130
A 195

NAV 110 B 230 2100 850
C 260
A 270

NAV 170 B 310 1800/2000 1050
C 350
A 310

NAV 200 B 370 1800/2100 1100
C 410
A 470

NAV 330 B 550 1800 1400
C 620

Type Approx. dimensions of NAV* Approx. weight in kg
with motor plus SRP**

NAV 60 3250 x 1400 x 1700 2500
NAV 110 4100 x 1800 x 2000 5000
NAV 170 4500 x 1800 x 2300 7000
NAV 200 4300 x 1800 x 2300 8000 
NAV 330 5500 x 2000 x 2700 11,500

Maximum Propeller Arm Length

If a PAL is requested which is longer than the maximum, an intermediate
bearing becomes necessary. This has to be specified individually.

Our product information provides you with explanations and data for planning
plants incorporating units from our current programme. On account of the
modifications associated with upgrading, the contents of a specific edition
will remain valid for a limited time only. Binding for the application concerned
are the data given in our tender specification.

Type Max. propeller arm length (PAL) in mm  

NAV 60 3200
NAV 110 3600
NAV 170 4800
NAV 200 4800
NAV 330 4750
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The characteristic features of the
SCHOTTEL Navigator are its
excellent manoeuvrability and
optimum performance.
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PREAMBLE

1. In many African countries both coastal and landlocked, there has not been 
established a body of  standards, rules and regulations procedures and practices to 
cater for the shipping industry taking place in the inland water masses comprising the 
lakes and navigable rivers. The foregoing scenario has contributed to the continuing 
tragic loss of life, damage to property and the marine environment in many of Africa’s 
inland waterways. The need for harmonized standards, regulatory laws, rules,
procedures and practices for vessels operating on inland waterways in Africa cannot 
be over emphasized.

2. The importance of having a body of regulations for inland waterways vessels
would be, amongst others, to:
promote safety of navigation and hence enhance safety of lives, vessels, and cargo;
provide guidance and harmonized standards in important areas such as construction 
and maintenance of craft, surveys, training and the certification of crews;
promote the development of a safe fishing industry;
prevent pollution and preserve the marine environment;
promote waterborne regional/international trade for countries sharing common water 
masses;
promote the development of a safe waterborne tourism industry.

3. In recognition of the lack of effective safety regulations for vessels operating 
on inland waterways the International Maritime Organization (IMO), under a technical 
co-operation project PR267 TC02RAF/98/109, has developed model safety regulations 
for inland waterways vessels and non-convention craft, including fishing vessels, 
operating in Africa. The model regulations were agreed by representatives of:
Burundi, Ghana, Kenya, Malawi, Mozambique, Nigeria, Rwanda, Sierra Leone,
Tanzania, Uganda, Zambia and Zimbabwe during a Workshop held in Mwanza,
Tanzania between 15 and 19 October 2001.

4. The model regulations provide a regional safety and pollution prevention 
standard for new vessels and barges and, as appropriate, existing vessels and
convention-sized vessels that trade regularly and consistently on inland waterways 
and at sea on non-international voyages, and for personnel serving aboard them. The 
basic standards are derived from the existing regulations of the Participating Countries
and the Amended proposal for a Directive of the European Parliament and of the
Council amending Directive 82/714/EEC of 4 October 1982 laying down technical
requirements for inland waterway vessels (2000/C 365 E/08) COM(2000) 419 final 
97/0335(COD). They also have regard to the standards set out in the Tripartite
Agreement on Inland Waterway Transport between Kenya, Uganda and Tanzania,
made on 30 April 1998.

5. The provisions of the model regulations are intended to facilitate the
operations of vessels to which the relevant international conventions are not
applicable but for which the application of the basic safety principles embodied in the 
above instruments and international conventions, if applied, would ensure a higher 
level of safety for the vessels and personnel on board and protection of the marine 
environment. Therefore, the principles that are contained in the above instruments
and the Conventions identified below have been incorporated, as far as practicable, in 
the present model regulations. The model regulations also contain provisions to
enable African inland waterways administrations, as far as practicable and reasonable, 
to apply the same standards to existing vessels if they need to do so.
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6. The provisions specified in the model regulations take into account, as
appropriate, the spirit of the provisions of the following IMO Conventions:
(a) The International Convention for Safety of Life at Sea (SOLAS), 1974, as

amended;
(b) The International Convention on Load Lines (LL), 1966, as amended; 
(c) The International Regulations for Preventing Collisions at Sea (COLREG),

1972, as amended;
(d) The International Convention on Standards of Training, Certification and 

Watchkeeping for Seafarers, 1978, as amended; and
(e) The International Convention for the Prevention of Marine Pollution from

Ships (MARPOL 73/78).

7 The footnotes refer, for guidance, to a number of specifications adapted from 
the standards of the International Maritime Organization. Provision is also made for 
the acceptance by individual countries of other appropriate technical standards, which 
may be national or industry standards.

8 The representatives of the Countries participating in the Workshop agree that 
the model regulations provide great potential for harmonization, if adopted as
regulations for inland waterways, between multiple groups of countries co-operating
either as formal regional organizations or with a view to developing a common inland 
waterways legislation. It is, therefore, essential that countries that share common 
inland waterways co-operate in harmonizing the inland waterways regulations
amongst themselves.
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EXPLANATORY NOTES

1. The Model Regulations use length extensively as a measure of vessel size. 
Administrations may need to use other measures of vessel size in national legislation 
based on the Model Regulations, for example to provide consistent units within
national legislation. As a guide to the application of these Model Regulations, the
following table provides an approximate relationship between length, gross tonnage
and deadweight. 

Length 15m 24m 35m 45m 80 100 150
Equivalent gross tonnage 20 150 300 500 1800 3000 7000
Equivalent deadweight 35 100 225 400 1250 2000 5000

Individual Administrations may wish to apply alternative conversion factors, based
upon the characteristics of their national fleets.

2. Regulation 1.7 of the Model Regulations makes provision for the classification 
of inland waterways for the purpose of applying safety standards consistent with the 
additional risk that may apply to operations on certain waterways as a consequence of 
the severity of the wave/weather conditions that may be encountered in particular 
locations or at particular times of the year. The classifications adopted are “open” 
waters and “sheltered” waters. In implementing the Model Regulations
Administrations should identify waters on which their vessels operate in terms of
these classifications.

3. Regulation 1.9 of the Model Regulations requires reports of casualties and 
incidents to be made to the Administration. Annex 6 provides guidance on the content 
of the report required. In the interests of effective accident reporting, which is
essential to provide the Administration with information on which to base
improvements in the regulations, Administrations may wish to consider making
mandatory the provision of information detailed in Annex 6.

4. Regulation 1.11 of the Model Regulations makes the Company and the
master responsible for safe management and environmental protection on board a 
vessel, but the regulation does not specify the way in which safety management
should be achieved. The reference to the Administration’s requirements, coupled with 
the reference to the International Safety Management Code, provides an avenue for 
Administrations to introduce more formal procedures for the management of safety 
and environmental protection at an appropriate time.

5. The Model Regulations do not provide specific requirements covering the 
construction, equipment and operation of high speed craft. However, where a vessel is 
of a type, and is engaged in operations similar to those, to which the International 
Code of Safety for High Speed Craft (HSC Code) applies an Administration may wish 
to apply the requirements of the Code to a vessel engaged on voyages within its 
waters or on inland waterways as though the Code applied to it. The standards of the 
HSC Code are contained in IMO Resolutions MSC.36(63) and/or MSC.119(74),
depending on the date of build of the high speed craft concerned.

6. The Model Regulations are concerned with physical aspects of the safety
standards applying to inland waterways vessels. A number of the provisions are of 
such a nature that sanctions should apply to non-compliance in order to encourage 
the achievement of an appropriate standard of safety in the construction, equipment 
and operation of vessels and the persons who serve on them. The Model Regulations 
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themselves make no provision for such sanctions. When adapting the Model
Regulations into national legislation, Administrations may wish to include sanctions in 
the regulations themselves or to refer to sanctions provided in appropriate superior 
legislation.

7. The provisions of the Model Regulations relating to qualifications of seafarers 
are based on the requirements of the existing legislation of a number of African 
countries and are constructed on the basis of a framework drawn from the
International Convention on Standards of Training, Certification and Watchkeeping for 
Seafarers. These provisions, including those relating to periods of service and age, 
provide an appropriate standard for seafarers serving on inland waterways vessels 
and non-Convention craft. However, an Administration implementing the Model
Regulations may need to interpret such provisions in the context of existing marine 
legislation or other legislation that relates to qualifications and employment in its 
country.

8. The Model Regulations are comprehensive as regards the specification of 
matters relating to seafarer competency for the various grades of certificate and how 
it should be demonstrated. They do not, however, provide for the administration of 
matters concerning issue or withdrawal of the certificates of competency. Individual 
Administrations may wish to incorporate such provisions in a way that is consistent 
with other relevant national legislation, particularly in relation to action on withdrawal
of a certificate following a legally-constituted inquiry or other process.

9 The provisions of the Model Regulations relating to manning of vessels are
intended to provide guidance to an Administration on numbers and qualifications of 
persons that should be carried to achieve safety in operation.

10. The provisions of the Model Regulations give guidance on the manning of 
vessels carrying cargo and/or passengers. The wide variation in the nature of fishing 
vessels and their operations made it impracticable to develop similar guidance for the 
manning of fishing vessels that was acceptable on a multilateral basis. Individual
Administrations may wish to develop such standards in the context of their national 
fishing vessel fleet and operations in legislation based on the Model Regulations.

11. Provisions of the Model Regulations relating to environmental protection do 
not necessarily reflect other environmental protection legislation that has been
enacted by African countries. An Administration implementing the Model Regulations 
may wish to ensure that the relevant provisions are consistent with any such other 
environmental protection requirements enacted in its country. Chapter 14 includes a 
definition of “designated waterway”, which provides a mechanism for associating the 
Model Regulations with other national environmental protection legislation having 
effect on particular waterways.

12. The provisions of the Model Regulations relating to fishing vessels provide a 
basic level of safety equipment for vessels less than 12.5m in length. The Model
Regulations also require fishing vessels 12.5m and above in length to be equipped 
with certain items of life-saving and fire-fighting equipment as though they are cargo 
vessels of equivalent length. Limited standards of occupational safety and health are 
also provided for all fishing vessels. The Model Regulations make no provision for the 
certification or knowledge or experience levels of persons serving on fishing vessels. 
Administrations may wish to consider whether national regulations relating to
particular sizes and/or types of fishing vessels should specify requirements additional 
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to all or any of the basic level standards considered appropriate for the Model
Regulations.

13. Chapter 12 acknowledges that national legislation relating to the carriage of 
dangerous goods may govern the safety measures to be taken on board vessels but is 
not specific concerning the type of certificate that may be necessary under that
legislation. Administrations implementing the Model Regulations may wish to ensure 
that the relevant provisions are consistent with any other requirements concerning the 
transport of dangerous goods.

14. Port State control provisions of Chapter 1 parallel the equivalent provisions of 
the SOLAS Convention1. The incorporation of such provisions into national law should 
pay appropriate regard to treaties or other agreements between countries jointly 
responsible for inland waterways or treaties or other agreements in relation to non-
Convention coastal vessels in the ports of a party to such a treaty or agreement.

15. Footnotes to a number of the provisions of the Model Regulations make
reference to international standards. Such references are intended to provide the
Administration with guidance on available standards and are drafted to make it clear 
that they are not intended to be mandatory. Administrations may wish to supplement 
the footnotes by incorporating reference to relevant national or multilateral standards.

1 The International Convention for the Safety of Life at Sea, 1974, as amended
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