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Troubleshooting the Alternator System

Introduction switch instead of directly from the engine. In this case, the
input to the regulator won't have battery voltage applied un

The alternator system consists of the alternator, theralter R i
less the engine is running.

regulator, the ignition switch, batteries, distributionring,
and in older boats, a battery selector switch. Each of thBattery Temperature Sensors

parts may cause the alternator system to charge improperlyyje the advantages of temperature compensation are cle

ornotat all sensing temperature does increase the complexity of the
The Battery Selector Switch ternator system. Faulty temperature sensors can cause an

In boats that don't follow the Ample Power way of wiring an ternator regulator to malfunction ...charge too high or, low
alternator, a selector switch is used to enable chargihgreit ot atall

or both batteries banks. Ample Power systems have had battery temperature sensi
since early 1987. As of December, 1996, no other compar

A running alternator has energy stored in its field winding, ) » X .
and suddenly interrupting the alternator output by disconoffers this feature. The sensors are silicon devices patted

necting the batteries results in hundreds of Volts appgarin©P0OXY inside a battery lug. The lug is designed to attach t
at the alternator output. Since this same circuit is povgerin th€ Pattery post along with normal battery cables. There ar
other devices, such as electronic gear, the high voltage spi "OW WO types of sensors in use.
can immediately destroy lots of equipment ...not the lefst oThe original sensor, #1018, uses a single wire that goes ba
which is the alternator regulator. to the regulator. One side of the temperature sensor is &
Distribution Wiring tached to the battery lug, while the other side of the sensc
_ _ _ _ exits the epoxy potting material via a small red wire. This
Wires falling off the back of alternators is not as infrequen type of sensor imposes a voltage drop between the batte

as it might seem. The large cables required to conduct highiq the regulator input. The voltage drop is temperature sel
current are often stiff and, under vibration, tend to looSen  gjiive butis approximately 2.4 Volts at° F, (25° C). For 3-

nut on the output stud. Step Regulators, the sensing input should be about 2.4 Vol

Obviously, if the alternator isn’t connected to the baétsri less than the battery voltage.
then it won't be able to charge them. Verify that battery volt gjnce 1992, temperature sensors gained a second wire. T

age appears on the positive output stud of the alternatep Al 45018 sensors are still potted in a battery lug, howevergthe
verify that the negative side of the alternator makes a Iow rég 5 red wire and a black wire leaving the epoxy. Both wires
sistance connection to the negative distribution pointef t 56 connected to the regulator. When wired into the regulat

electri_cal system._ Don't assume that the case of the alteb'roperly, and with the regulator on, the voltage between th
nator is the negative output. Some alternators HB&iNg o4 and black wires is exactly 2.98 Volts7r F, (25° C).
grounds. That is, the negative output comes out on a stud

itself without connection to the case.
The Ignition Switch Ample Power regulators are designed not to charge if battel

voltage isn’'t present on the sensing input. With a voltmetel

When the system fails to charge, the ignition switch is a goo%rify that the voltage sensing input(s) have the correttt vo
place to start looking. You don’t need to look at the switchage on them.

itself, but you do need to see that the alternator regulator i
getting voltage when the switch is on. That is, find an input toThe Regulator

the alternator regulator that shows battery voltage when thRegulators have a tough life. They usually live in a hot, hu:
ignition switch is on, and no battery voltage when the switchmid, and perhaps oily, environment. They have to put up witl
is off. high field currents and switching transients tkiek backat

Some alternator regulators are enabled via an oil pressufg€ regulator. Its no wonder that regulators are a typica
cause of failure to charge.

b
é/attery Sensing
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Determining if they work is usually quite easy. AssumingNow turn on the ignition switch, (or the oil pressure switch)
that you've verified proper connections, good temperaturand observe the voltmeter on the field terminal. After
sensors, and correct battery sensing inputs, the next tkst wa short delay, the voltmeter should show positive several
appear too simple. \Volts. Some regulators will immediately show battery volt-
Find the field terminal on the regulator, that is, the terrhina29¢€: while others, such as the Smart Al.ternator Regulator
with a wire going to the field terminal on the alternator. Rlac "@MP UP to battery voltage slowly. If the field output tracks
a voltmeter on the field terminal. With the ignition switchi,of € ignition on/off, then the regulator usually works.

there should be little voltage at the field terminal ...a feiv m Getting Assistance

livolts. Free online support is available.
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