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Standard Solution for Marine Applica-
tions 

This document describes standardized methods used by Tri-
hedral Engineering Limited to supply the monitoring and con-
trol needs of the Marine industry. While each vessel has 
somewhat unique requirements, the system described herein 
provides a standard framework to use as a template. Trihe-
dralôs unique approach allows engineers to address the imme-
diate monitoring and control requirements of each vessel, 
choose the options that suit the particular situation, and plan 
for future expansion of the implementation to tie-in other shipboard functions. 

Such an approach requires flexibility in system design. Trihedral systems excel by providing not only a 
full-featured HMI software package, Visual Tag System (VTS), but also the flexibility to communicate 
with any shipboard device with a communications output port, including PLCs, engine control modules, 
cameras, GPS devices, autopilot systems, etc.  

VTS can communicate with any number of different devices simultaneously, creating an open system 
that allows new engineers to add new hardware from any manufacturer without requiring upgrades or 
replacement to existing hardware. In addition, where a driver is not readily available for a particular de-
vice, Trihedral can draw upon over 18 years of software driver development experience to bring the da-
ta online. 

Standard System Applications 

Trihedral has a long history of installations in the Marine industry. Standardized modules presently exist 
for the following applications; 

ü Alarm and Monitoring Systems 

ü Tank Level Monitoring 

ü Engineerôs Callout Systems 

ü Pump and Valve Control 

Expansions for Additional Functionality 

These core Marine solutions can be expanded to incorporate additional shipboard systems. Expansion 
modules are not included as standard features of the core product, but can be adapted as required to 
meet the needs of future customers. VTS has been expanded to include; 

ü Generator Control 

ü Shipboard Crane Control 

ü Davit Control 

ü Thruster Control 

ü Propulsion Systems 
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Marine Approvals  

As Trihedral marine systems are installed on both commercial and Coast Guard ships, many of these 
systems have required marine approval. Each shipôs system is approved based upon the specific re-
quirements of the ship, thus Trihedralôs marine monitoring and control installations are designed with 
these required approvals in mind. 

Typical System Installations 

These systems have been installed on ships of all sizes, from simple engine monitoring systems on 50 
foot tugs to ship wide systems managing numerous functions on 350 foot commercial shipping and 
Coast Guard vessels.  

However, in order to simplify the engineering design process and reduce installation times and costs, 
Trihedral has devised a standardized marine monitoring and control application with numerous options 
to tailor a solution to the requirements of the situation.  

Interface options range from pushbutton panels, to simple digital alarm readouts, to redundant panel 
mounted PCs. Any number of devices can be tied into the system including peripheral devices such as 
autopilot and GPS, and standardized drivers have been developed for engine control units (ECU) typi-
cally used in the marine industry. 

VTS Human Machine Interface (HMI) Software  

Trihedralôs HMI software, VTS, provides valuable features to the 
marine environment, such as;  

ü Graphical Process Overviews 

ü Reporting 

ü Data Logging 

ü Historical Data Trending 

ü Alarm Management 

ü Security 

ü Networking 

ü Online System Configuration 

ü Encrypted Operator Notes 

 

To standardize the product, many of the graphical images and 
features of the HMI have been standardized, and are included in 
the off-the-shelf VTS package. This reduces lengthy develop-
ment time and associated costs and simplifies the installation of 
VTS Marine applications. 
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Trihedral Engineering  

Trihedral Engineering Limited is a wholly owned Canadian company based in Bedford, Nova Scotia, 
Canada, with subsidiary offices in Orlando, Florida (Trihedral, Inc.) and Aberdeen, Scotland (Trihedral 
UK Ltd.).  Trihedral is the manufacturer of Visual Tag SystemÊ (VTSÊ), a world-class control and 
monitoring software. VTS has an installed base of thousands of licenses worldwide, representing indus-
tries such as marine, forestry, water and wastewater treatment, power, manufacturing and broadcast. In 
addition to software manufacturing, we provide engineering consulting services.  Among our staff of 
engineers and technicians, we have vast experience with a wide variety of equipment, software, and 
applications and are capable of providing services from small project design and installation, to multi-
million dollar project management. 

Trihedral was founded in 1986, and at the time was one of four vendors in the PC-based HMI (Human-
Machine Interface) industry. Its first product, WEB 1.0, was written as a low-cost PC-based replace-
ment to Distributed Control Application (DCS) systems elements (Honeywell TDC3000). The first re-
lease was provided as a corporate worldwide license for Scott Paper (now Kimberly Clark). Since its 
inception, the product has served a number of markets; notably the marine, water and wastewater, 
SCADA, and power industries. VTS has also been private-labeled by Honeywell. As VTS was written 
from the ground up with an intention towards control applications, it has gained acceptance in applica-
tions formally reserved for high-end DCS systems. These applications are classed as ñmission-criticalò; 
in which a high level of fault tolerance is demanded, and the ability to configure online is paramount. 

Standard System Applications 

Alarm and Monitoring  

The Alarm and Monitoring system is the 
most common standardized Trihedral 
product in use in the Marine industry. The 
product returns mission-critical vessel 
alarm and status data to a central operator 
interface.  

This functionality can be achieved through 
a simple pushbutton interface, or via a PC 
running VTS software. Such PC-based 
systems can be used to provide additional 
alarm management, trending, and data-
logging.  Custom configuration provides 
the graphical representation of the vessel 
and the specific vessel parameters. 
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The system monitors and dis-
plays equipment status and 
analog values for such systems 
as:  

ü Propulsion  

ü Engines 

ü Gearbox 

ü Generators 

ü Steering Gear 

ü Bilges 

ü Tank Alarms 

 

 

 

 
 
 

Tank Level Gauging 
(Sounding)  

Tank levels are monitored via 
the VTS interface. Trihedral 
clients generally prefer an inter-
face that accurately reflects the 
physical layout of the ship, ra-
ther than a simple list of tank 
levels. To develop this accurate 
layout we photograph the 
shipôs layout and generate a 
graphical layout that mirrors the 
layout of the ship. Alarms and 
levels are then easily located 
by their position on the graphic.  
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Engineerôs Callout 

The engineerôs callout system is rarely a standalone system, but usually provides extended functionality 
to other applications, such as Alarm and Monitoring or Tank Level Monitoring. Most often, a small, 4-
line readout will be placed in the captainôs and/or engineerôs cabins, providing alarm annunciation and 
allowing remote alarm acknowledgement. Trihedral utilizes standard electronic displays available 
through the PLC manufacturer, which are generally placed directly on the communications network and 
can be configured for redundant communications. 

Pump and Valve Control 

Pump and valve control is accomplished through the VTS software interface. Devices can be displayed 
either as a list of analog and digital status and control items, or can be displayed in a graphical layout 
which mirrors the actual process. This allows operators to remotely monitor and control the entire shipôs 
pump and valve system. Operators can provide any number of control commands to digital and analog 
devices and can customize VTS to include control strategies for pump and valve system management. 

Expansions for Additional Functionality 

In addition to the applications listed above, 
Trihedral systems are often expanded to in-
clude other ship-board systems management. 
This is easily accomplished with the VTS 
software interface due to its versatile scripting 
language.  

 
VTS Scripting allows every facet of the sys-
tem to be customized, yet does not interfere 
with the core VTS engine, thus VTS upgrades 
are backwards compatible and do not affect 
the intended functionality of the system.  
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Trihedral systems have been expanded for the following shipôs systems; 

ü Generator Control 

ü Shipboard Crane Control 

ü Davit Control 

ü Thruster Control 

ü Propulsion Systems 

 

Typical Installations and Options 

Typical System Installations 

Small Systems 

Small systems typically have a small number of PLCs and less than 50 I/O points. Operators access 
data via a user interface on the shipôs bridge, or alternatively via a redundant interface located in the 
engine room. Operators at either location have the choice of silencing audible alarms locally or ac-
knowledging the alarm across the entire system. Alarms are also annunciated locally at equipment via 
horns and lights controlled from one of the PLCs. 
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Medium and Large Systems 

Larger systems have greater than 50 I/O and can manage an unlimited number of PLCs, devices and 
user interfaces. The typical large system includes a set of redundant VTS servers and a vessel-wide 
redundant Ethernet network with connections in the captainôs and engineerôs cabins for remote laptops. 
A series of PLCs are scattered about the vessel and bring data back to the central monitoring and con-
trol servers utilizing either the Ethernet network or a proprietary communications methodology such as 
the Omron Controller Link Network. In addition, the servers are set up in auto-redundant fashion, allow-
ing the backup to take over for the primary in the case of primary server failure. These servers perform 
as both I/O communications servers and runtime user interfaces, and are the central hub of data for 
any number of strategically placed user interfaces throughout the ship. Often, these user interfaces are 
placed in engine rooms and mess halls for use as ship-wide system reference points. 

 

System Hardware 

Trihedral installations require redundant communications paths to all PLCs and operator interfaces. 
Generally, Trihedral utilizes an Ethernet network, however, where longer paths are required, a redun-
dant Arcnet network can be used. Other types of networks used for PLC communications include pro-
prietary networks such as the Omron Controller Link network. In either case, each PLC has two sepa-
rate network communications cards. One card from each PLC communicates on each of the networks, 
creating a redundant communications path for all devices. 

A typical Trihedral installation will utilize Omron PLCôs due to their low cost, their marine class-
approved components, and their versatility. However, Trihedralôs VTS software supports drivers for 
hundreds of device types, and Trihedral has no agreements with any particular product manufacturer. 

In addition to PLCs, Trihedral systems communicate with other field devices using their native proto-
cols. CAT diesel engines offer communications either directly with the Engine Control Module (ECM) or 
via a Communications Control Module (CCM). VTS software communicates with these modules using 
the following protocols; 

ü CAT Diesel ECM - SAE J1939 CANBUS  

ü CAT Diesel CCM - Modbus  

ü CAT Diesel ECM. Used on legacy CAT engines - SAE J1939 Serial Non-Standard  

Trihedral has provided custom software interfaces to the following devices; 

ü Security Cameras ï Ethernet protocol 

ü GPS Systems ï National Marine Electronics Association (NMEA) protocol 

ü Autopilot Systems - National Marine Electronics Association (NMEA) protocol 



 

www.trihedral.com     info@trihedral.com 

© Trihedral Engineering Limited 2010. All rights reserved. 

10 

Software for Monitoring & Control 

Operator Interface Options 

Pushbutton Interface 

A simple panel interface. Operators can silence and acknowledge alarms. 
This type of interface maintains no alarm history and requires hardwired 
connections for all panel interface items, such as meters, pushbuttons, and 
indication lights. 

 

4-Line Digital Readout 

These small units are often used in small installations or are placed in 
cabins as part of an Engineerôs Callout system. Alarm and status in-
formation is displayed on the simple readout and users can acknowl-
edge alarms system-wide from the unitôs faceplate. The units are 
class-approved. 

Panel PC 

Systems requiring advanced monitoring and control functionality utilize the 
VTS HMI running on PCs with the Windows 2000 or XP operating system. 
The panel PCôs have touch screens and may also use a keyboard and 
mouse or trackball. Panel PCs are available as class-approved and non-
class-approved units. The class-approved models are considerably more 
expensive, thus Trihedral has, at times, combined a non-class-approved 
unit with a redundant class-approved 4-line digital readout to ensure the 
system meets class approval. 

Panel PCs have a small footprint, making them the perfect choice for con-
trol rooms and engine rooms with little space to spare. 

 

Desktop PCs 

On larger ships, where space is less of a concern, VTS systems often 
run on standard desktop PCs with Windows 7, Windows Vista (32-bit 
or 64-bit), Windows XP, Windows 2008 Server or Windows 2003 
Server operating systems. These desktop units can be configured for 
multiple monitors, allowing multiple systems to be viewed simulta-
neously from the same PC. The PCôs themselves can be class-
approved, such as HP Vectraôs, or can be matched with either a 
class-approved 4-line digital readout or a class-approved panel PC to 
fulfill the requirements of a class-approved system.  
















