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ZEME’s Green Shipping Solutions

Committed to becoming a leading global provider of comprehensive green shipping solutions.
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It is connected to the main shaft

of a ship and uses the redundant

power of the main engine. It

drives the rotation of the

generator rotor through the

rotation of the main shaft, thereby

generating electrical energy.

01
A shaft generator is a mechanical

device that is integrated into a

ship’s propulsion system to

convert mechanical energy into

electrical energy.

03
Shaft generators are firstly

introduced to reduce the reliance

on auxiliary generators and

optimize energy consumption .

Due to that the AE fuel consumption rate is higher than

that of the ME, fuel saving, and emission reduction can be

achieved, and it additionally improves the EEDI of the ship.

How a Shaft Generator System works
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ME + AE Data

ME RPM 35 40 50 55 60 65 70 75

ME Power at RPM (kW) 3000 4000 8000 11000 13500 15500 22000 25000

% of Sailing Days @ RPM 2% 6% 2% 2% 4% 22% 37% 25%

ME Fuel Oil Consumption
Rate (g/kWh)

194 192 190 189 187 185 182 180

ME Fuel Consumption @
RPM (t/year)

80.5 318.5 210.1 287.4 698.0 4360.4 10240.0 7776.0

ME Fuel Consumption (t/year) 23,970.9

AE Power (replaced by SG) (kW) 2922

AE Fuel Oil Consumption Rate (g/kWh) 220

AE Fuel Consumption (t/year) 4,443.3

ME + AE Fuel Consumption (t/year) 28,414.2

ME + SG Data

ME RPM 35 40 50 55 60 65 70 75

ME Power at RPM (kW)

(SG Power excluded)
3000 4000 8000 11000 13500 15500 22000 25000

SG Power at RPM (kW) 1800 2100 3000 3000 3000 3000 3000 3000

% of Sailing Days @ RPM 2% 6% 2% 2% 4% 22% 37% 25%

Original ME Fuel Oil
Consumption Rate
(g/kWh)

194 192 190 189 187 185 182 180

ME Fuel Oil
Consumption Rate after   

SG (g/kWh)
191.6 191 189 186.5 184.5 183.8 180 178

ME Fuel Consumption @
RPM (t/year)

127.1 483.2 287.4 360.9 841.7 5170.6 11508.5 8612.4

ME + SG Fuel Consumption (t/year) 27,391.8

8,400 TEU container vessel

Vessel Profile:

with annual sailing days of 288

ME Power @ MCR: 68520 kW

SG Power: 3000 kW (to replace part of AE power)

Fuel Saving: 1,022.4 t/year (3.6%)

Fuel Cost Saving: US$ 511,200

Reduction of CO2: 3,210.3 t/year

Maintenance Saving: aboutUS$ 130,000

Cost Recovery: 2.5 years

Clamp-on Type with original Shaft
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SG System
Exciter cabinet (1.3m in width)

+Frequency Converter
Frequency
Converter

Stator Stator winding made up of cooper wire and iron

Rotor

A rotor winding supplied by a DC

current supplied by a exciter via

carbon brush and slip ring

Magenatic

steel

Size & Weight Bigger/Heavier

volume:

-6.84%/weight:

-22.8%

Efficiency 91%-95% 96-98%

Maintenance Regular Maintenance None

Shaft Generator Types
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Shaft Generator Types

EESG

❖ Maintenance of Carbon Brush & Slip Ring 

(4 pairs, and requires daily visual check, 

monthly cleaning and annual replacement)

❖ An independent generator as Exciter

PMSG

Requires NO maintenance

Slip Ring

Carbon Brush

In summary, the PMSG's design, which eliminates the need for additional components, not only makes it a 

more maintenance-friendly option but also contributes to its superior efficiency, and its more compact 

and lightweight form factor. These attributes make the PMSG a preferable choice in many applications.



Vessel Type
PTO

(kWe) Mode SG Type Quantity Delivery Time

53,580DWT Bulk Carrier
(690V, Water Cooling, Generator operating

speed range: 80-110rpm)

680 Clamp PMSG 1 2024.10

177,000DWT Bulk Carrier
(690V, Water Cooling, Generator operating

spped range: 65-90rpm)

1280 Clamp PMSG 3 2024.11

181,000DWT Bulk Carrier
(690V, Water Cooling, Generator operating

speed range: 50-80rpm)

1280 Clamp PMSG 2
2024.12

Combined Test Completed

181,000DWT Bulk Carrier
(690V, Water Cooling, Generator operating

speed range: 65-87rpm)

1280 Clamp PMSG 1
2025.2

Combined Test Completed

56,742DWT Bulk Carrier
(690V, Water Cooling, Generator operating

speed range: 65-87rpm)

680 Clamp PMSG 1
2025.2

Combined Test Completed

8,400TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 50-74.3 rpm)

3000 Shaft-Holding VEM EESG 2
2024.11

Combined Test Completed

10,766TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 45-65rpm)

3000 Shaft-Holding PMSG 3
2024.11

Combined Test Completed

24,000TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 45-64.7rpm)

4300 Shaft-Holding PMSG 7
2024.11 - 2025.03

Combined Test Completed

3,534TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 60-80rpm)

2000 Clamp PMSG 1
2024.11

Combined Test Completed

181,000DWT Bulk Carrier
(690V, Water Cooling, Generator operating

speed range: 50-80rpm)

1200 Clamp PMSG 1 2024.1

Already

150 shaft
generator

reference
projects and

counting

⃞2025proprietary and confidential. All Rights Reserved. 3



Vessel Type+B14:G24
PTO

(kWe) Mode SG Type Quantity Delivery Time

3,500-5,000TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 60-80rpm)

2000 Clamp PMSG 27
2025.3

Combined Test Completed

8,000TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 45-65rpm)

3000 Shaft-Holding PMSG 1
2025.2

Combined Test Completed

3,500-5,000TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 60-80rpm)

2000 Clamp PMSG 3
2025.3

Combined Test Completed

13,102TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 45-72rpm)

3000 Shaft-Holding PMSG 2
2025.4

Combined Test Completed

8,000-14,000TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 45-65rpm)

3000 Shaft-Holding PMSG 1
2025.5

Combined Test Completed

9,411TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 45-72rpm)

3000 Shaft-Holding PMSG 10
2024.12

Combined Test Completed

14,336TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 45-68rpm)

3000 Shaft-Holding PMSG 5
2025.1

Combined Test Completed

9,640TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 60-80rpm)

3000 Shaft-Holding PMSG 9
2025.3

Combined Test Completed

8,000-14,000TEU Container Ship
(690V, Water Cooling, Generator operating

speed range: 45-72rpm)

3000 Shaft-Holding PMSG 14
2025.4

Combined Test Completed

37,650DWT Bulk Carrier
(690V, Water Cooling, Generator operating

speed range: 70-93rpm)

700 Shaft-Holding PMSG 3
2025.4

Combined Test Completed

The list

continues
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PTO

500kW-4300kW

RPM RANGE

45-110rpm

COOLING TYPE

Water Cooling

Multiple power Shaft Generator
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Rationale for Holding Device Design

To enable the installation of the shaft generator within a limited retrofit period, the expansion sleeve serves as a

key component. Once installed, it eliminates the need to replace th e intermediate shaft, significantly reducing

both time and cost.

Combined PMSG Type

Holding

device
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How the holding design device works

The holding device consists of a split flange and a split expansion sleeve, which are taper -matched. Both

components are positioned on the rotating shaft using the expansion kit. Their axial placement is determi ned

based on the designed interference fit.

PMSG Expansion Sleeve Coupling
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Advantages of the holding device

(1) Shorten the transformation cycle and reduce costs;

(2) large torque transmission capacity, 6-8 times the safety margin;

(3) lightweight design, small moment of inertia;

(4) Simple and reliable structure, easy installation and maintenance;

PMSG Expansion Sleeve Coupling
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shaft Alignment calculation &Torsional vibration calculation in shaft Generator retrofitting

SAC & TVC Calculation
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Model
Generator

Structure

Expansion

Sleeve
Coupling

New Shaft

Requirements
Case Advantage

Installation

Time
Cost

Comparison

N1-Clamp On

(Half-Half)

Type

Split Split No
680kW, 1,280kW,

2,100kW

Simple Structure, convenient

installation, easy maintenance,
quick connection and

disconnection of equipment can

be realized

10 Days /

N2-Shaft
Holding

(Integral) Type

Integral / Yes 3,000kW, 4,300kW

The transmitted moment of

inertia is high, ensuring long
service life, strong stability, and

enhanced safety.

20 Days /

Integral Split No 3,000kW, 4,300kW
Easy to install, cost-effective,

flexible, short installation time.
12 Days -10%

PMSG Configuration
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PHOTOS
FROM OUR

WORKSHOP
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PHOTOS
FROM AN

INSTALLATION

SITE
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PHOTOS
FROM AN

INSTALLATION

SITE

Period in Shipyard: 20 days
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Shaft Generator Project Execution Plan
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Why choose

ZEME?

We are fortunate to count

many renowned names in the

shipping industry among our

cl ients. Their support, through

more than 2,000 orders of our

different solutions, has not

only enabled us to amass a

wealth of experience but also

demonstrates that we

consistent ly del iver

outstanding quali ty to our

clients’ satisfaction.

s e a s p a门

OLD END ORFF ⃞
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ZEME always upholds a customer-first philosophy, providing

all-in-one turnkey solutions, the shortest installation cycles,

and24/7 global after-sales service. Thanks to this

commitment, as reported by authoritative organizations like

clarkson and DNV, ZEME currently ranks as the world's

leading supplier of de sulfur iz ation systems in terms of order

volume. More and more clients are choosing zE ME's green and

WOIIY-free solutions.

We are committed to Excellence

⃞2025proprietary and confidential. All Rights Reserved. 27



24/7 After Sales Support globally

Our services, including Engineering, Logistics, Installation, Servicing, Planning, Design, Commissioning, Warehousing

and Spares, are available across various locations.

UNITED STATES

UNITED KINGDOM

HEADQUARTER OR

BRANCH OFFICE

CANADA

GERMANY

CYPRUS

MALAYSIA

CHINA

⃞2025proprietary and confidential. All Rights Reserved.

SINGAPORE

TURKEY      

GREECE

28



we are partnering with 464 vetted suppliers, we manufacture core components in-house, delivering best-in-

class products with lead times as short as 2 - 3 months.

SIEMENS

DESMIEndress+HauserED

ABB

We only use vetted Suppliers

Honey well
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Experienced and top -tier Shipyard Partners

Our seasoned project managers, with extensive global experience, ensure installationsupto 50% faster

than industry norms.we have longstanding partnerships with the leading ship repair yards.

paxocean
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