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General Knowledge:
The Marine Electronics World

NMEA Trainings assumes some experience in the marine
electronics industry.

Summary of the knowledge and skills shared by most marine
electronics installers & understand the principles therein.

NMEA Marine Electronics Installers are expected to:

 Install marine electronics according to the NMEA 0400

« Perform installations according to industry best practices
« Comply with all applicable regulations

« Use common safety procedures

* Act in an ethical and professional manner



Marine Electronic Equipment Overview
w Powerboat Anatomy & Terminology
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Marine Electronic Equipment Overview
Sailboat Anatomy & Terminology
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Marine Electronic Equipment Overview
Tugboat Anatomy & Terminology
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“Tools of the trade”

Multiple types of stripping tools
Multiple types of crimping tools
Multi-meter

Watt meter and a dummy load
Gas/Battery powered

soldering iron
Pin extraction and insertion tool
Clip leads & Pick tools




ABYC References

Proper electrical power, AC/DC, is needed for marine electronics to function.

Basic electrical principles & practices should be understood by all marine
electronics installers.

American Boat & Yacht Council ABYC is the recognized standard for
electrical wiring on boats.

NMEA Encourages all students to obtain ABYC Certifications!

NMEA references ABYC Standards for the following topics:
* DC wiring and Grounds - ABYC E-11

e Batteries - ABYC E-10 & E-13 (Lithium Batteries)

e Battery Chargers - ABYC A-31

8YC.



Marine Electronic Equipment Overview
VHF Radio
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Used for voice and digital communication (line of sight)

Life saving safety device, all boats should have one

Stands for “Very High Frequency” operating at 156 MHz
Available as fixed mount or handheld

Handheld operates on batteries

Fixed mount requires installation of antenna, 12 volt power, GPS
Installation detailed in NMEA BMEI Course




ﬂl Marine Electronic Equipment Overview:
Life Saving Safety Communication Devices
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EPIRB- Emergency Position Indicating Radio Beacon, a self-contained, battery powered,
waterproof transponder intended for emergencies at sea operating on the international distress
frequency of 406MHz and detectable by satellite anywhere in the world. They also use 121.5MHz
as a homing signal for direction finding. EPIRB’s come in two category types; Cat 1 and cat 2,
Cat 1 EPIRB's deploy automatically, while Cat 2 EPIRB’s must be manually activated.

Digital Selective Calling (DSC)- a standard for transmitting predefined digital messages and
distress calls via VHF and SSB maritime radio systems. It is a core part of the Global Maritime
Distress Safety System.

AIS-SART- a self-contained battery powered water proof device used in maritime emergencies
to locate a survival craft or distressed vessel by sending updated position reports via the AIS
system. It utilizes a built-in GNSS receiver, such as GPS, to provide accurate location information
to nearby vessels and rescue teams.

PLB- Personal Locating Beacon, carried by individuals and intended to indicate a person in
distress

Radar-SART- a self-contained battery powered water proof device used in maritime
emergencies to help locate distressed vessels or survival crafts by responding to X-Band ((GHz)
radar signals from search ships. It transmits a series of dots on the radar display, allowing
rescuers to pinpoint the location of the vessel in distress.



Marine Electronic Equipment Overview
Multi Function Displays

* Also known as "MFDs”
* Primary display usually mounted at the helm (driving location)
* QOthers can be mounted at other important locations on the boat

* MFDs can display a variety of information (chart, fish finder, radar,
video, cameras, engine & instrument via NMEA 2000)

* MFDs are becoming the "Command center” of the boat
* (Can be flush mounted or bracket mounted

* Installation detailed in Basic MEI Course
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Marine Electronic Equipment Overview
Radar

Used for Situational Awareness
Used primarily for Night and fog navigation SIMRAD

Consists of radar antenna, cables, and display -—

Dome, radome, or open array
Scanner paints a picture on a dedicated screen or MFD
Picks up targets between the boat and shore

“Paints the shoreline”

Installation detailed in Basic MEI Course
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NMEA 2000

Certified devices that communicate on NMEA 2000 network
Wiring system within the boat

Consists of tees and drop cables

Devices can communicate standard messages (aka PGNSs)
Transfers numerical data, status, on/off, engine information
Does not transfer video data

Installation detailed in Basic NMEA 2000 course
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Marine Electronic Equipment Overview:
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Marine Electronic Equipment Overview:
Transducers

Wy . MMER.OR G

Critical Component of a fish finder or depth instrument

Sends an acoustic signal from the boat to the bottom of water

Mounts below the waterline

Similar to speakers on a stereo

Cable connects transducer to display

Some are for fish finding, some are for numerical depth only

Most have built in water temperature sensor

Different mounting options- transom, thru hull, in hull

Installationldetailed in NMEA Basic MEI Course
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Marine Electronic Equipment Overview:

AIS (Automatic Identification System)

* Increases Vessel Safety & Reduces VHF Traffic

* QOperates by automatic exchange of navigation information

* Improves situational awareness of vessels around you

* \essels in your area may appear on MFD if AIS is installed

« Vessel name, MMSI, position, speed, destination, type

« System consists of transponder box, Antenna, GNSS Antenna

* Class A=Commercial (Required), Class B=Recreational (optional)

TYPE ARCLASS A
Hisi 351308000
NAME NAME_NO.2

posi 34°37.1850°N
135°24.5100°E
We  §9°

14




ﬂi Marine Electronic Equipment Overview:
Autopilot
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System that assists in steering the boat on a given course
Several components make up an autopilot system
Complex installation must be done by certified NMEA installer
Course computer, heading sensor, rudder reference, control/display
Some MFDs can display autopilot information & control
Installation detailed in NMEA Advanced MEI Course i
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Marine Electronic Equipment Overview:
Fishfinder & Depth Instrument

Fishfinder

* Used for locating fish or bottom structure
(fishing application)

* Has its own display or connects to MFD

* Sends an acoustic signal from transducer to the
bottom of water

* Vertical beam towards bottom
* A fish finder is not a Sonar

Depth Instrument

* Used for numerical depth only (sailing/cruising
application)

* Uses NMEA 2000 to display depth on MFD or
small display | ’ | 16




Marine Electronic Equipment Overview:
Sonar

360 degree beam outward from boat (see photo)

Not a vertical beam like a fishfinder

Has its own display or connects to MFD

Specific transducers for applications (see photo)

Very expensive commercial fishing and sportfishing devices
Less expensive shallow water (freshwater & inland) devices
A Sonar is not a fish finder, although sonars can find fish!

— School of fish Fish echo

Detection image of scanning sonar Fish echo displayed on the scanning sonar



W Marine Electronic Equipment Overview:
Trolling Motor

* Most are Bow mount (port side)
* Motor head does not hang over boat when stowed
* Multi voltage (12v, 24v, 36v, 24/36v)

* Voltage may be selectable

* Thrust and shaft length to match boat

Consult manufacturer
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Marine Electronic Equipment Overview:
Shallow Water Anchor

* Spike that can anchor boat in up to 15ft of water
* Telescoping (electric) vs Articulating (hydraulic)
* 12 Volt systems, Single and dual installs

* Follow manufacturer weight & size ratings
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