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Shaft Power Meter

Datum Electronics Shaft Power Meter (SPM) has been intricately designed to deliver accurate and

essential data tailored for the commercial marine market.

The principal use of the Datum Electronics SPM system is to provide accurate
and reliable data monitoring for fuel economy, efficiency optimisation,

regulatory compliance and predictive maintenance.

al

' Control
Unit

a

Shaft Power
Meter




What can our Shaft Power Meter Provide?

Datum Electronics Shaft Power Meter accurately measures the power transmitted through a shaft using
our proprietary designed strain gauges to measure torque. Alongside shaft speed, our SPM enables the

measurement of the actual power being delivered through a shaft by the engine or generator.

The SPM has been used extensively within the industry and has assisted in reducing running costs

across fleets by maximising:

1. Fuel Savings by optimising vessel performance
2. Improved Maintenance Scheduling
£k Equipment Protection

In addition to its standalone advantages, the Datum Electronics Shaft
Power Meter is designed as a modular system, allowing

seamless upgrades to incorporate our latest

innovative solution.

Enhance your
system with:

e Fuel Effeciency

e EEXI Compliance

e Fuel Efficiency

e Predictive Maintenance
¢ Open-source Outputs
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Features

Not only does the Datum SPM provide a precise means of power

monitoring, but it also boasts a range of innovative features that elevate it's functionality:
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Modular
Components

Multiple Open
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Easy
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Designed to
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Wireless
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Predictive
Maintenance

24/7 Condition
Based
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Benefits

Shaft Power is an essential input to ship
performance monitoring systems. The data
from monitoring actual power levels provides
an accurate reference point, to assist with the

assessment of:

* Engine Performance

¢ Hull Condition and Fouling

*  Propeller Condition

*  Specific Fuel Consumption - With our
ECR2 Upgrade

*  Operational Efficiency Planning

* Engine Condition Changes

The SPM is able to assist with testing the value

added by new equipment and procedures:

*  Optimising engine output
* Assessment of new fuels

¢ Changes to hull coatings

Fitted at an early stage, the torsion meter system
can be used in ship acceptance trials and, from
that point on, be a measure of the condition of

the ship, throughout its life cycle.

Open Source Outputs

The SPM includes a marine control unit featuring
a local touchscreen display that provides real-
time data on torque, speed, and power. With

a diverse range of both analog and digital
outputs, it ensures seamless integration into any
performance monitoring software or data logger

for comprehensive operational insights.

* LCD Display (Torque, Speed, Power & Status)
* Analogue Outputs for:
- Torque
- Power
4-20mA, 4-12-20mA
0-5Vdc, +/-5Vdc
0-10Vdc, +/-10Vdc
- Speed (unipolar only)
* Digital Outputs:
- RS485 / NMEA
- Modbus RTU

Technical Notes

The Torque and Power output from the torsion
meter system is dependent on calculations,

utilising constants from the shaft. These are:

Shaft Material - either as shear modulus, or

Young’s modulus & Poisson’s ratio.

Shaft Diameter - by direct measurement of the

inside and outside diameter of a hollow shaft.
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ECR2 - Unlocking the
potential of your Data

ECR2 is our upgraded repeater hardware for installation in the engine control room. The system is
designed to be modular and to offer vessels easy access to their data while giving control on what you

report back to you.

Smart Repeater

ECR2 allows unprecedented access to the data supplied by Datums SPM, and as

standard includes;

e EEXI-SHaPoli MCR limit e Speed
e Power e Energy Usage
e Torque

Customisable reporting and data export means that you can decide what data you want

to access and when.
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ECR2-SFOC: Engine Performance monitoring through Fuel Flow Analysis
ECR2’s modularity means that we can deliver the data that you want.

Our SFOC module provides the repeater with access to the vessel's flow meters. This integration enables

ECR2 to visualise both fuel flow and SFOC data, offering a deeper insight into the vessel's operation.

Upgrading your vessel to Datum
SFOC is a simple process which
utilises our easy to fit Datum
Hawk Controller which ensures a

reduction in cabling to ECR2.

To ensure your hardware delivers the data you need while minimising additional costs, Datum works
closely with customers to integrate existing systems. From integrating with flow meters to provide SFOC

data alongside our SPM, to connecting with fleet management systems via our open-source outputs.

ECR2's intelligent reporting extends to our SFOC module, giving quick and easy access to data of this
key performance indicator for ship engines. By optimizing SFOC with Datum ECR2, ship operators can

achieve substantial benefits;

e Saving operational costs 8 = & s © - e datum TS
e Environmental LIVE: SFOC

responsibility g i i R TRl et
e Regulatory compliance
e Overall operational

efficiency
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ECR2 - TVA - Torsional Vibrational Analysis

Building on the collaborative research with Strathclyde University through

the Datum Hawk Project, Datum Electronics is revolutionising maintenance

practices that have long been the cornerstone of the industry.

With TVA enabled, ECR2 collects high-frequency data from the Datum

SPM, calculates harmonic variances from the engine, and presents this

information in a user-friendly format. This allows for clear visualisation

of deviations from baseline
metrics, facilitating informed
decisions on maintenance

procedures.

Data in

Datum Hawk

Cutting edge
engine diagnostics
powered by
Datum's SPM.

-

TVA is capable of detecting:

Imbalance

Shaft Misalignment

Mechanical Looseness

Bearing and Gear Defects

Issues surrounding Fuel Injection Timing

...and much more.

J

By leveraging ECR2's TVA module, operators can plan maintenance procedures more efficiently and gain

a clearer understanding of asset depreciation, significantly reducing downtime.

The module can calculate and visualise engine harmonics, effectively detecting changes in engine

condition, including:

Harmenkc Spectrum

Savings Associated with

Imbalance | up to 7% savings

Shaft Misalignment | up to 5% savings

Mechanical Looseness | up to 5% savings
Bearing Defects | up to 10% savings

Fuel injection timing | 5 to 10% savings



Add EEXI SHaPoLi Compliance

Our Type Approved EEXI-SHaPoli solution streamlines compliance with IMO's EEXI regulations for
vessels with single and multiple shafts. It combines our Type Approved SPM system with a versatile

bridge interface module, applicable to multiple shafts.

The EEXI interface continuously monitors and records the vessel's power against EEXI limits, issuing clear

breach warnings and automating compliance reporting. The system is Type Approved by LR, BV and ABS.
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Dimensions

General Overview
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CONNECTION DESCRIPTION CONNEGTION TYPE
==
ci 110/230V AC INPUT M20 GLAND
c2 SHAFT UNIT INPUT | 62GB CONNECTOR
c3 ANALOGUE OUTPUT M20 GLAND
ca SERIAL OUTPUT M20 GLAND
C5 SPARE BLANK PLUG
6 SPARE BLANK PLUG
c7 SPARE BLANK PLUG

ECR2



Technical Specification

Instrumentation Accuracy Shaft Torque 0.1%

Shaft RPM 1RPM

Shaft Power 0.1%
System Accuracy Shaft Torque 0.1% + Ke

Shaft RPM 1RPM

Shaft Power 0.1% + Ke

Ke Total error in shaft modulus constant and shaft diameter measurement
System Repeatability Shaft Torque 0.05%

Shaft RPM 1RPM

Shaft Power 0.05%

Data Output and Display

Power, Torque
and Speed Display

The display presents average values of torque, speed and power. The time

period of this average is set the application and can vary from 0.1sec to

24Hrs

Total Energy

The total energy is displayed in kWh from the Reset Date to Today. Previous

Totals between resets can be accessed through the menu

Average Power

Average Power for a period between resets is displayed in MH/MW

Power Measurement Data

Average Values of Shaft Power, Torque and Speed are logged at 10 times per

Output second
Environmental Operating Temperature 0°C to +55°C
Storage Temperature -25°C to +70°C

Temperature Effect on Readings

0.01% FS per degree centigrade

Environment Sealing

Shaft Mounted Equipment

Universal Stator Unit

IP65
IP65

Control Unit

IP54

Panel Mounted Display Unit

IP54 front and rear

Power

Supply Voltage

110-230 2Amps Vac, 24Vdc

Calibrated Outputs

Selectable Digital outputs

RS485 [BMT-ECR] Required for use with EEXI
RS485 NMEA (Not compatible with EEXI)
RS485 MODBUS (Not compatible with EEXI)

Analogue Outputs

Selectable Analogue outputs x 3
channels for Torque, Speed and
Power

Additional Environmental Testing

TEST

IEC60945:2002 inc Corr 2008
and IACS E10: 2018

4-20mA
12+/-8mA

0-10vV 0-5V
+/-10V +/-5V

TEST

Conducted LF Immunity
Conducted RF Immunity
Radiated RF Immunity
Fast Burst Transients
Surge Immunity
Electrostatic Discharge
Radiated Emissions
Conducted Emissions
Performance Test

Dry Heat

Low Temperature

IACS E10:2018

EN 61000-4-6: 2014

EN 61000-4-3:2006 + Al: 2008 + A2: 2010
EN 61000-4-4: 2012

EN 61000-4-5: 2014 + Al: 2017
EN 61000-4-2: 2009

EN 55016-2-3: 2017 + A1: 2019
EN 55016-2-1: 2014 + Al: 2017
IACS E10: 2018

EN 60068-2-2: 2007

EN 60068-2-1: 2007

IEC60945:2002 inc Corr 2008
and IACS E10: 2018

Low Temperature (start-up)
Humidity Test 1 - Cyclic
High Voltage

Vibration

Power Supply Variation
Power Supply Failure
Insulation Resistance
Acoustic Noise

Compass Safe Distance
Static Inclination

Dynamic Inclination

¥ass 9 [H CCs

EN 60068-2-1: 2007

EN 60068-2-30: 2005

EN 60092-504: 2001

EN 60068-2-6: 2008

EN 60092-504: 2016

EN 60092-504: 2016

IACS E10: 2018

Section 8 Table 2.3 IEC 60945: 2002
Section 8 Table 2.3 IEC 60945: 2002
EN 60092-504: 2016

EN 60092-504: 2016
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