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An American National Standard

MARINE CIRCUIT BREAKERS

1. Scope—This recommended practice covers the requirements of magnetic or thermal cireuibpreakers for use
in marine agplications for 50 V DC or less.

1.1 Purpose—The purpose of this recommended practice is to ensure that the specified circpit breakers will
reliably provide overcurrent protection.

1.2 General—Qircuit breakers will normally be mounted in either enclosed accommodatio spaces, open
cockpits, on engine spaces. Environmental requirements differ depending upon the mqunting location.
Manufacturgr's rating for ambient temperature variation should be considered when choosing f circuit breaker.
Additionally,| the electrical circuit parameters may vary and consideration must be given tq available short
circuit currept, as well as system voltage, to ensure reliable repetitive operation of the circujt breaker under
fault conditipns. There are also general mechanical and electrical requirements such as shdck/vibration and
temperaturgl which must be evaluated to ensure that thecdevice is suitable for electrical serjice in a marine
application.

2. References—There are no referenced publications‘specified herein.

3. Definitions

3.1 Circuit Breaker—A device designed to interrupt a circuit when the current exceeds a predetgrmined value.

3.2 Trip-Free Mechanism—A mechanism by which the breaker mechanism will trip when subjected to a fault
current, opgning the circuit in-asmanner that the contacts will not remain closed, even if the gperating handle
(or reset deyice) is held in the:*on" or "reset" position.

3.3 Manual Reget Mechanism—Manual reset circuit breakers are non-cycling units which are injtially opened by
overcurrentg, but whieh remain open until manually reset.

3.4 Manufactunef’s Must Trip Rating—The maximum trip time at the minimum must trip current|specified by the
manufacturer measured T mnutes.

3.5 Non-Trip Time—The minimum time the breaker must carry rated current measured in minutes.

4, Construction Requirements

4.1 Environmental Tests

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

QUESTIONS REGARDING THIS DOCUMENT: (724) 772-8512 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER,; (724) 776-4970 FAX: (724) 776-0790
SAE WEB ADDRESS http://lwww.sae.org

Copyright 1985 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
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Marine circuit breakers shall be constructed of corrosion resistant materials, shall be tested to ASTM B 117
for 100 h, and still have a satisfactory appearance.

A water tight circuit breaker is recommended for any application where the circuit breaker may become
submerged. To be considered a water tight circuit breaker, the circuit breaker must pass the conditions in
7.3 and then be submerged 14 in below the surface of a 5% solution of salt water for 1 h. After removal from
the solution, the external portion of the circuit breaker is to be washed with tap water and dried. The circuit
breaker must then pass the conditions in 7.1 and 7.2. Water tight circuit breakers complying with this
recommended practice, except those covered in 5.1.3, are designated Type A.

A weatherproof circuit breaker is recommended for use in areas where the circuit breaker will be subjected to
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Manufacturer's identification.

Rated current as designated in Table 1.

Voltage rating.

Amperage interrupting capacity as in 7.3. (If not practicable, may be marked on package.)

Marine circuit breakers that are to be qualified as external ignition protected, shall comply with and be
marked as prescribed in SAE J1171.
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TABLE 1— MAXIMUM TRIPPING TIME IN MINUTES

Current Rating Manufacturer’'s Must Non-Trip
in Amperes  200% Trip Rating Time in Minutes
0-30 2 60 240
31-50 4 60 240
51-100 6 120 240
101-225 8 120 240
Marine circuit breakers complying with this recommended practice shall be marked with their DC ratings, and
the words [MARINE™ and "SAE Type A,""SAE Type B," or "SAE Type C,"whichever is applichble, arranged in
any suitabje manner.
Mounting Lpcation Requirements
Enclosed Accommodation Spaces—Devices intended for mounting in these “locations |shall meet the
following as minimum requirements:
ENVIRONMENTAL TESTS—See 5.1.1 of this recommended practice (Typé C device).
Open Cockpits—Devices intended for mounting in these locations shall meet the following as minimum

requirement

P.

ENVIRONMENTAL TESTS—See 5.1.2 of this recommended/practice (Type B device).
Engine Spaces, Battery Spaces, Fuel Tank Spaces, and Compartments Containing Fugl System Com-
ponents—Devices intended for mounting in_\these locations shall meet the following as minimum

requirement
ENVIRONM
EXTERNAL
electrical
installatior

Electrical T

Dielectric T

D.

ENTAL TEST—See 5.1.2 of thiswwecommended practice (Type B device).

IGNITION PROTECTION RER*SAE J1171—The SAE J1171 test shall be run at the g
fest requirements, /Section 7 of this recommended practice. SAE J1171 is
s that have diesel fuel as the only fuel source.

bst Requirements

bst—The sample breaker is to be tested as follows:

DIELECTRI

ompletion of the
not required in

C VVOLTAGE WITHSTAND—The device shall be capable of withstanding for 1 min the

application of a

60 Hz essentially sinusoidal potential of 500 V rms between:
Live parts and mounting (if metallic) with the contacts open and closed.
Terminals of opposite polarity with the contacts opened.
Live parts of different circuits.

Leakage of the breaker dielectric material in excess of 5 mA constitutes a failure.
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6.1.2 TesST PROCEDURE—The device is to be tested by a suitable 500 volt-ampere or larger capacity transformer,
whose output voltage is essentially sinusoidal and can be varied. The applied potential is to be increased
from zero until the required test value is reached, and is to be held at that level for 1 min. The increase in the
applied potential is to be at a substantially uniform rate and as rapidly as is consistent with its value being
correctly indicated by the voltmeter. A test transformer with a capacity of less than 500 volt-amperes may be
used if provided with a suitable voltmeter to directly measure the applied potential.

6.2 Calibration—Devices are to be calibrated at an ambient temperature of 25 + 2 °C (77 °F) using wire from
Table 2.

6.2.1 The breaker shall trip in accordance with Table 1.

TABLE 2—
Circuit Breaker SAE Wire Size SAE Wire Size
Rating (Amperes) Gage Size Metric Size
1 and below 20 0.5
2-6 incl. 18 0.8
7-10 incl. 16 1.0
11-15 incl. 14 2:0
16-20 incl. 12 30
21-25 incl. 10 5.0
26-40 incl. 8 8.0
41-50 incl. 6 13.0
51-60 incl. 6 13.0
61-90 incl. 4 19.0
91-120 incl. 2 32.0
121-150 incl. 0 50.0
151-200 incl. 00 62.0
TABLE 3—
System Nominal Voltage and Branch
Battery Capacity Main Breaker Circuit Breaker
Systems Less Than 32 V (Nominal)
Cold cranking amperes—650 or less 1500 A 750 A
Cold cranking amperes—650-1100 3000 A 1500 A
Cold cranking amperes—over 1100 5000 A 2500 A

Systems 32 V or More (Nominal)
Cold cranking amperes—1250 or less 3000 A 1500 A
Cold cranking amperes—over 1250 5000 A 2500 A

6.3 Short Circuit—Devices to be tested shall be connected to a DC test source with voltage at least rated and
current availabilities as indicated in Table 3.

6.3.1 CONNECTION MEANS—The breaker shall be connected as in Figure 1 utilizing a total of 8 ft of wire (positive-
through breaker-to negative) of the conductor size indicated in Table 4.
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6.3.2

I6.3.3

I6.3.4

6.4.1

Short circuit current availability is dependent on the system battery capacity installed in a boat. Table 3 may
serve as an application guide, as well as stating the current availabilities, at the breaker terminals, required
for this test. Note that a shunt connected oscillograph should be connected in the test circuit described in
Figure 1. Voltage measured open circuit at the circuit breaker terminals shall be in accordance with Table 5.

OPEN/CLOSE—A breaker shall be subjected to the following tests at the current in Table 3 with 2 min

minimum between tests.

1. Close to open
2. Open to close to open
3. Close to open

At the end| of this test, it shall then be checked as in Table 1 at the

200% rate.

Failure to ppen the circuit, any visible structural damage to the breaker, or failure to.¢alibrateé within the limits

of Table 1 [after this test shall constitute a failure.

6.4 Endurance [Test—The sample breaker shall be tested as follows:

INDUCTIVE |LOAD MECHANICAL TEST—Where applicable (on switchable &ircuit breakers) the reaker is to be
closed then opened manually 6000 times into an L/R ratio of 0.0025-0:003 load equal to 100p% of the breaker

full load rdting at a rate of 6 cycles/min.

OSCILLOSCOPE

POWER CIRCUIT
SOURCE CONTACTOR BREAKER
OR SWITCH
4FT -
FIGURE 1—
TABLE 4—
Breaker Conductor Size
Rating Minimum Nominal Conductor Size
(Amporegs) C MA Gage L ; L
AY T 7 ~ INUTTTTTanr 7t
Less than 20 9343 10 5
21-50 25910 6 13
51-80 64 250 32
81-100 77 790 1 40
101-150 158 600 000 81
151-225 205 500 0000 103
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