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Title 46—Shipping

SUBCHAPTER J—ELECTRICAL ENGINEERING

PART 110—GENERAL PROVISIONS’

Subpart 110.01—Basis and Purpose of
Regulations

Sec.
110.01-1 Purpose of regulations.
110.01-5 Assignment of functions.

110.01-10 Authority for regulations.

Subpart 110.05—Application

110.05-1 Vessels subject to the require-
ments of this subchapter.

110.05-3 Amendments to the regulations.

110.05-5 Specific application noted in text.

110.05-8 Electrical systems internal to
pressure vessels for human occupancy.
(PHVO)

Subpart 110.10—Reference Specifications,
Stondards, and Codes

110.10-1 General.
110.10-5 Copies of specifications, standards
and codes.

‘Subpart 110.15—Definition of Terms Used in
This Subchapter

110.15-1 Approved.
110.15-5 Boat deck.
110.15-10 Bulkhead deck.
110.15-15 Cable terms.
110.15-20 Coast Guard District Command-
er.
110.15-25 Coastwise.
110.15-30 Commandant.
110.15-35 Control equipment terms.
110.15-40 Corrosion-resistant finishes.
© 110.15-45 Corrosion-resistant or noncorro-

dible materials.
110.15-50 Electrochemistry.
110.15-55 Embarkation deck.
110.15-60 Emergency squad.

110.15-65 Equipment enclosure terms.

110.15-70 Equivalent.

110.15-75 Ferry.

110.15-80 Flashpoint.

110.15-85 Generation and distribution
terms.

110.15-90 Great Lakes.

110.15-95

110.15-100
110.15-105
110.15-110
110.15-115
110.15-120

Headquarters.

Instrument and meter terms.

International voyage.

Lakes, bays, and sounds.

Locations.

Marine inspector or inspector.

110.15-125 Motorboat.

110.15-128 Nuclear energy, radioactive ma-
terial, and nuclear vessel.

110.15-130 Ocean.

Sec.

110.15-135 Officer in Charge, Marine In-
spection.

110.15-140 Passenger.

110.15-155 Propulsion engine.

110.15~160 Qualified person.

110.15-165 Rivers.

110.15-170 Recognized -classification soci-
ety.

110.15-175 Rotating machinery; enclosure,
ventilation and protection terms.

110.15-177 Rules of the Road.

110.15-180 Short international voyage.

110.15-185 Switching equipment,.

110.15-190 Vessel.

110.15-195 Western rivers.

Subpart 110.20—Equivalents

110.20-1 Conditions under which equiv-
alents may be used.

Subpart 110.25—Special Provisions

110.25-1 Vessels acquired or documented
under the Act of August 9, 1954.

110.25-5 Installations of equipment made
during the Unlimited National Emergen-
cy declared by the President on May 27,
1941.

AvuTHORITY: R.S. 4405, as amended, 4462,
as amended, sec. 6(b)(1), 80 Stat. 938; 46
U.S.C. 375, 416, 49 U.S.C. 1655(b); 49 CFR
1.46(b) (35 FR 4959). Interpret or apply R.S.
4399, as amended, 4400, as amended, 4417,
as amended, 4417a, as amended, 4418, as
amended, 4421, as amended, 4426, as amend-
ed, 4427, as amended, 4433, as amended,
4453, as amended, 4488, as amended, 4491,
as amended, sec. 14, 29 Stat. 690, as amend-
ed, sec. 10, 35 Stat. 428, as amended, 41 Stat.
305, as amended, sec. 5, 49 Stat. 1384, as
amended, secs. 1, 2, 49 Stat. 1544, 1545, as
amended, sec. 17, 54 Stat. 166, as amended,
sec. 3, 54 Stat. 347, as amended, sec. 3, 70
Stat. 152, sec. 3, 68 Stat. 675; 46 U.S.C. 361,
362, 391, 391a, 392, 399, 404, 405, 411, 435,
481, 489, 366, 395, 363, 369, 367, 526p, 1333,
390b, 50 U.S.C. 198; E.O. 11239, July 31,
1965, 30 FR 9671, 3 CFR, 1965 Supp. unless
otherwise noted.

Source: CGFR 65-50, 30 FR 17036, Dec.
30, 1965, unless otherwise noted.

Subpart 110.01—Basis and Purpose
of Regulations

§ 110.01-1 Purpose of regulations.

(a) The purpose of the regulations in
this subchapter is to set forth uniform
minimum requirements for electrical
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apparatus and equipment when in-
stalled on various types of vessels in
accordance with the intent of Title 52
of the Revised Statutes and acts
amendatory thereof or supplemental
thereto, as well as to implement var-
ious international conventions for
safety of life at sea and other treaties
which contain requirements regarding
electrical apparatus or equipment. The
regulations are necessary to imple-
ment the various provisions of law pro-
mulgated for the purpose of improving
or promoting safety of life at sea.

§110.01-5 Assignment of functions.

(a) The Department of Transporta-
tion Act (Pub. L. 89-670, 80 Stat. 931-
950, 49 U.S.C. 1651-1659), transferred
to and vested in the Secretary of
Transportation “* * * all functions,
powers, and duties, relating to the
Coast Guard, of the Secretary of the

Treasury and of other officers and of-

fices of the Department of the Treas-
ury” (subsection 6(b)1), 49 U.S.C.
1655(b)). This transfer is subject to
certain conditions, modifications, and
exceptions as set forth in such act. By
a rule in 49 CFR 1.4(a) the Secretary
of Transportation delegated to the
Commandant, U.S. Coast Guard, au-
thority to exercise certain functions,
powers, and duties as set forth in sub-
sections 6(a)(4), 6(b)(1), and 6(g) of
such act (49 U.S.C. 1655), subject to
conditions, exceptions and modifica-
tions as described in 49 CFR Part 1.
By a rule in 49 CFR 1.9 the Secretary
of Transportation continued in effect
actions taken prior to April 1, 1967.

(b) The Commandant, U.S. Coast
Guard, in a notice dated March 31,
1967, and effective April 1, 1967 (32
FR 5611), approved the continuation
of orders, rules, regulations, policies,
procedures, privileges, waivers, and
other actions, which had been made,
allowed, granted, or issued prior to
April 1, 1967, and provided that they
shall continue in effect according to
their terms until modified, terminated,
repealed, superseded, or set aside by
appropriate authority.

[CGFR 68-32, 33 FR 5720, Apr. 12, 1968)

§110.01-10 Authority for regulations.

(a) General. (1) The authority to
prescribe regulations generally is set

§ 110.01-10

forth in R.S. 4405 and 4462, as amend-
ed (46 U.S.C. 375 and 416), as well as in
other provisions of Title 52 of the Re-
vised Statutes and acts amendatory
thereof or supplemental thereto.
Under the provisions of R.S. 4403, as
amended (46 USC 372), the Comman-
dant, United States Coast Guard, su-
perintends the administration of the
vessel inspection laws and is required
to produce a correct and uniform ad-
ministration of the inspection laws,
rules, and regulations.

(b) Tank vessels. The regulations re-
garding electrical apparatus and
equipment which may be used on tank
vessels interpret or apply R.S. 4417a
and sec. 3(c) of Pub. L. 569, 83d Cong.,
68 Stat. 676 (46 U.S.C. 391a, 50 U.S.C.
198), as well as Executive Order 11239,
30 FR 9671, 3 CFR, 1965 Supp.

(¢) Passenger vessels. (1) The regula-
tions regarding electrical apparatus
and equipment which may be used on
passenger vessels interpret or apply
R.S. 4399, 4400, 4417, 4418, 4421, 4426,
4433, 4453, and 4488, as amended, sec-
tion 14, 29 Stat. 690, section 10, 35
Stat. 428, 41 Stat. 305, 49 Stat. 1384,
1544, section 3, 54 Stat. 346, and sec.
3(c), Pub. L. 569, 83d Cong., 68 Stat.
676 (46 U.S.C. 361, 362, 391, 392, 399,
404, 411, 435, 481, 366, 395, 363, 369,
367, 1333, 50 U.S.C. 198), as well as Ex-
ecutive Order 11239, 30 FR 9671, 3
CFR, 1965 Supp.

(d) Cargo and miscellaneous vessels.
(1) The regulations regarding electri-
cal apparatus and equipment which
may be installed on cargo and miscel-
laneous vessels interpret or apply R.S.
4399, 4400, 4417, 4418, 4421, 4426, 4427,
4433, 4453, and 4488, as amended, sec-
tion 14, 29 Stat. 690, section 10, 35

-Stat. 428, 41 Stat. 305, 49 Stat. 1544,

and sec. 3(c), Pub. L. 569, 83d Cong., 68
Stat. 676 (46 U.S.C. 361, 362, 391, 392,
399, 404, 405, 411, 435, 481, 366, 395,
363, 367, 50 U.S.C. 198), as well as Ex-
ecutive Order 11239, 30 FR 9671, 3
CFR, 1965 Supp.

(e) Uninspected vessels. (1) The reg-
ulations regarding electrical apparatus
and equipment which may be installed
on uninspected vessels interpret or
apply section 17, 54 Stat. 166, as
amended (46 U.S.C. 526p).

(f) Exemptlions. (1) Public vessels
owned by the United States, other
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than those engaged in commercial
service, are to be exempt from the reg-
ulations in this subchapter. Certain
other vessels may be exempt from the
requirements of the regulations in this
subchapter when so provided by law.

(g) Mobile offshore drilling wunits.
The citation regarding authority to
prescribe requirements for mobile off-
shore drilling units is in Subchapter I-
A of this chapter.

(Sec. 2, 87 Stat. 418 (46 U.S.C. 86); sec. 3, 82
Stat. 341, as amended (46 U.S.C. 367); R.S.
4405, as amended (46 U.S.C. 375); sec. 10, 35
Stat. 428 (46 U.S.C. 395); R.S. 4423, as
amended (46 U.S.C. 400); R.S. 4429, as
amended (46 U.S.C. 407); R.S. 4430, as
amended (46 U.S.C. 408); 88 Stat. 423 (46
U.S.C. 411); R.S. 4434, as amended (46
U.S.C. 412); R.S. 4462, as amended (46
U.S.C. 416); sec. 1, 73 Stat. 475 (46 U.S.C.
481); sec. 4, 67 Stat. 462 (43 U.S.C. 1333(d));
sec. 6(b)1l), 80 Stat. 937 49 US.C.
1655(b)(1)); 49 CFR 1.46(b) and (nX6))

Title 46—Shipping

[CGFR 65-50, 30 FR 17036, Dec. 30, 1965, as
amended by CGD 73-251, 43 FR 56837, Dec.
4, 19781

Subpart 110.05—Application

§110.05-1 Vessels subject to the require-
ments of this subchapter.

(a) This subchapter shall be applica-
ble to all vessels as indicated in col-
umns 3, 4, and 5 of Table 110.05-1(a)
and shall apply to all such United
States flag vessels, and to all foreign
vessels which carry passengers from
any port in the United States to the
extent prescribed by law, except as fol-
lows:

(1) Any vessel of a foreign nation sig-
natory to the International Conven-
tion for Safety of Life at Sea, 1960,
and which has on board a current,
valid safety certificate.
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*(2) Any vessel of a foreign nation
having inspection laws approximating
those of the United States together
with reciprocal inspection arrange-
ments with the United States, and
which has on board a current, valid
certificate of inspection issued by its
government under such arrangements.

(3) Any vessel operating exclusively
on inland waters which are not naviga-
ble waters of the United States.

(4) Any vessel laid up and disman-
tled and out of commission.

(5) With the exception of vessels of
the U.S. Maritime Administration, any
vessel with the title vested in the
United States and which is used for
public purposes.

[CGFR 65-50, 30 FR 17036, Dec. 30, 1965, as
amended by CGFR 67-83, 33 FR 1110, Jan.
27, 1968; CGFR 70-10, 35 FR 3712, Feb. 25,
1970; CGD 73-96, 42 FR 49025, Sept. 26,
1977)

§110.05-3 Amendments to the regulations.

" (a) The regulations in this sub-
chapter are not retroactive in effect
unless specifically provided for in the
regulation at the time it is amended or
added. ,

(b) The regulations amended or
added subsequent to November 19,
1952, are applicable to installations
contracted for on or after the effective
date of such regulations.

§ 110.05-5 Specific application noted in
text.

At the beginning of the various
parts, subparts, and sections, a more
specific application is generally given
for particular portions of the text in-
volved. This application sets forth the
types, sizes or services of vessels to
which the text pertains, and in many
cases limits the application of the text
to vessels contracted for before or
after a specific date. As used in this
subchapter, the term ‘“vessel contract-
ed for” includes not only the contract-
ing for the construction of a vessel,
but also the contracting for a material
alteration to a vessel, the contracting
for the conversion of a vessel to a pas-
senger vessel, and the changing of
service or route of a vessel if such
change increases or modifies the gen-
eral requirements for the vessel or in-
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creases the hazards to which it might
be subject.

§110.05-8 Electrical systems internal to
pressure vessels for human occupancy
(PHVO).

Electrical systems internal to a pres-
sure vessel for human occupancy
(PVHO) need not meet the require-
ments of this subchapter, but must
meet the requirements of subpart B
(Commercial Diving Operations) of
part 197 of this chapter.

(46 U.S.C. 239; 46 U.S.C. 390b; 46 U.S.C.
391a; 33 U.S.C. 1509(b); 43 U.S.C, 1333(d)(1);
43 U.S.C. 1331 et seq., as amended by Sec.
203 and 208 of Pub. L. 95-372; 46 U.S.C. 395;
46 U.S.C. 375; 46 U.S.C. 391; 46 U.S.C. 392;
46 U.S.C. 416; 49 U.S.C. 1655(b); 49 CFR 1.46
(b) and (s))

[CGD 76-009, 43 FR 53683, Nov. 16, 1978)

Subpart 110.10—Reference
Specifications, Standards, and Codes

§ 110.10-1 General.

The following specifications, stand-
ards, and codes, to the extent specified
in the text, form a part of this sub-
chapter:

(a) Rules for the Classification and
Construction of Steel Vessels, of issue
in effect on the date the vessel is con-
tracted for, issued by American
Bureau of Shipping, 45 Broad Street,
New York, N.Y., 10004.

(b) Publications of issue in effect on
the date the vessel is contracted for,
issued by National Fire Protection As-
sociation, 60 Batterymarch Street,
Boston, Mass., 02110, as listed in this
paragraph.

(1) The National Electrical Code.

(2) Code for Use of Flammable An-
esthetics (Safe Practice for Hospital
Operating Rooms).

(c) Standards of issue in effect on
the date the vessel is contracted for,
issued by National Electrical Manufac-

turers Association, 155 East 44th
Street, New York, N.Y. 10017, as
listed in this paragraph.

(1) NEMA Standards Publication

Molded Case Circuit Breakers.

(2) NEMA Standards for Large Air
Circuit Breakers.

(3) NEMA Standards Publication
Motors and Generators (MG1).
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(d) Standards of issue in effect on
the date the vessel is contracted for,
issued by the Institute of Electrical
and Electronic Engineers, Box A,
Lenox Hill Station, New York, N.Y.,
14481, as listed in this paragraph.

(1) IEEE Standard No. 45—Recom-
mended Practice for Electrical Instal-
lations on Shipboard.

(2) American National Standards In-
stitute, Inc. (formerly United States of
America Standards Institute, Inc.;
American Standard) Definition of
Electrical Terms, ANSI C42.

(e) Standards issued by Underwrit-
ers’ Laboratories, Inc., 207 East Ohio
Street, Chicago, Ill., 60011, as listed in
this paragraph, each of issue in effect
on the date the vessel is contracted
for:

(1) Standard for Snap Switches.

(2) Standard for Knife Switches.

(3) Standard for Fuses.

(4) Standard for Industrial Control
Equipment.

(5) Standard for Branch-Circuit and
Service Circuit Breakers.

(6) Standard for Panelboards.

(7) Standard for Edison-Base Lam-
pholders.

(8) Standard for Marine Type Elec-
tric Lighting Fixtures.

(9) Standard for Attachment Plugs
and Receptacles.

(10) Standard for Flexible Cord and
Fixture Wire.

(11) Standard for Electric-Discharge-
Lamp Accessory Equipment.

(12) Standard for Elevator Electric
Contracts and Elevator Hoistway Door
Interlocks.

(13) Standard for Portable Electric
Lamps.

(14) Standard for Wire Connectors
and Soldering Lugs.

(15) Standard for Outlet Boxes and
Fittings.

(16) Standard for Enclosed Switches.

(17) Standard for Commercial Elec-
tric Cooking Appliances.

(18) Standards for Industrial Con-
trol Equipment for Use in Hazardous
Locations, Subject 698.

(f) Specifications and Guides issued
by the U.S. Navy Bureau of Ships,
Washington, D.C. 20360, of issue in
effect on the date the vessel is con-
tracted for, as listed in this paragraph.

Title 46—Shipping

(1) MIL-C-915 Interim Specifica-
tions Cable, Cord and Wire, Electrical
(shipboard use).

(2) MIL-C-2194 Military Specifica-
tions Cable, Power, Electrical, Re-
duced Diameter Type Naval Ship-
board.

(3) MIL-C-23206 Military Specifica-
tions Cable, Special Purpose, Electrl-
cal (Nuclear Plant).

(4) NavShips 250-660-23, Cable Com-
parison Guide.

(g) Standards of issue in effect on
the date the vessel is contracted for,
issued by USA Standards Institute, 70
East 45th Street, New York, N.Y.
10017.

(1) Safety Code for Elevators, Dumb-
waiters, and Escalators.

(h) Recommended practices in effect
on the date the vessel is contracted
for, issued by Instrument Society of

America, 530 William Penn Place,

Pittsburgh, Pa. 15219:

(1) Recommended Practice, Intrinsi-
cally Safe and Non-Incendive Electri-
cal Instruments (RP 12.2).

{CGFR 65-50, 30 FR 17036, Dec. 30, 1965, as
amended by CGFR 66-33, 31 FR 15288, Dec.
6, 1966, CGFR 66-71, 31 FR 16781, Dec. 31,
1966; CGFR 70-143, 35 FR 19907, Dec. 30,
1970; 36 FR 5606, Mar. 25, 19711

§110.10-5 Copies of specifications, stand-
ards and codes.

(a) Copies of the specifications,
standards, and codes referred to in
this subpart may be obtained from the
issuing authority except:

(1) Military specifications may be
obtained from the Commanding Offi-
cer, Naval Supply Depot, 5801 Tabor
Avenue, Philadelphia, Pa. 19120.

(2) NavShips 250-660-23 may be pur-
chased from the Superintendent of
Documents, Government Printing
Office, Washington, D.C. 20402.

(b) Copies of the specifications,
standards, and codes referred to in
this subpart are available for reading
purposes at Coast Guard Headquar-
ters upon request.

12
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Subpart 110.15—Definition of Terms
Used in This Subchapter

§ 110.15-1 Approved.

This term means approved by the
Commandant, United States Coast
Guard, unless otherwise stated.

§ 110.15-5 Boat deck.

This term means the deck or decks
on which lifeboats are stowed.

§ 110.15-10 Bulkhead deck.

This term means the uppermost
deck up to which the transverse water-
tight bulkheads are carried.

§ 110.15-15 Cable terms.

(a) Cable. (1) A cable is either a
stranded conductor with or without in-
sulation and other coverings (single
conductor cable), or a combination of
conductors insulated from one another
(multiple-conductor cable).

(b) Cable designations. (1) Abbrevia-
tions given in Columns 1 to 5, inclu-
sive, of Table 110.15-15¢(b)(1) may be
employed in connection with lighting
and power, communication, and tele-

§ 110.15-20

phone cable. Thus, in the abbreviation
DRL-4, “D”=double conductor, light
and power (column 1), “R’”=rubber in-
sulated (75C) (column 2), “L’=lead
and steel armored (columns 3 and 4),
and “-4”=No. 14 American wire gage,
4,110 circular mils (column 5). In the
abbreviation CTIA-12, “C”=communi-
cation (column 1), “T” =thermoplastic
(column 2), “I”= moisture resistant
jacket (column 3), “A” =aluminum ar-
mored (column 4), and “-12”=12 con-
ductor (column 5).

(2) The trade designations given in
Table 110.15-15(b)(2) may be used to
designate the type of flexible cord and
fixture wire.

§ 110.15-20 Coast Guard District Com-
mander.

This term means an officer of the
Coast Guard designated as such by the
Commandant to command all Coast
Guard activities within his district,
which includes the inspection, enforce-
ment, and administration of Title 52,
Revised Statutes, and Acts amendato-
ry thereof or supplemental thereto,
and rules and regulations thereunder.

TaBLE 110.15-15(b)(1)—LIGHTING AND POWER, COMMUNICATIONS, AND TELEPHONE CABLE SYMBOLS

Column 1 - Column 2 Column 3 Column 4 Column 5
Symbol designating
wire size for light
and power cable or
Symbol designating Symbol designating Symbol designating Symbol number of conductors
cable type type of insulation type of outer covering designat- for communication
ing type of or number of pairs
armor of conductors for
telephone cable
S=Single conductor light R=Rubber 75 C. A=Braid and armor. None=steel. Circular mil size
and power. B=Rubber 85 C. L=Lead and armor. A =aluminum. in thousands,
D=Double conductor light T=Thermoplastic. t=Moisture resistant B=bronze. or number of
and power, V=Varnished cloth. jacket, Type T or N as conductors, or
T=Three conductor light AV = Asbestos-varnished designated, and armor. number of
and power. cloth. J=Moisture resistant pairs of
F =Four conductor light TA =Asbestos jacket unarmored (for conductors.
and power. thermoplastic. NEC portable cords
M =Multiple conductor. M= Mineral. and telephone cable
C =Communications. S=Silicone. only).
TT=Telephone.
TTC=Inter-cabin
telephone.
P =Portable.
W =Switchboard.
BwW=Bell wire.

13
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TABLE 110.15-15(b)(2)—PORTABLE CORD AND
FIXTURE WIRE SYMBOLS

Trade name of wire or cord Designation

Asbestos-covered heat-resistant  fixture AF

wire,
Silicone rubber insulated fixture wire............. SF-2
Silicone rubber insulated fixture wire, flexi- SFF-2

ble stranding.
Asbestos-covered heat-resistant cord. ......... AFC, AFPD
Rubber-jacketed heat-resistant cord. AFS, AFSJ
Heat-and moisture-resistant cord .. AVPD

Lamp cord C
Cotton-covered heat-resistant fixture wire, CF
stranded or flexible stranded. :
Cotton-covered heat-resistant cord............... CFC, CFPD
Elevator cable E,EO, ET
Rubber-covered fixture wire, flexible strand- FF-2
ing.
Heat-resistant rubber-covered fixture wire, FFH-2
flexible stranding.
Heater cord
Jacketed heater cord
Rubber-jacketed heater cor
Braided heavy duty cord
Reinforced cord
Twisted pontable cord
Moisture-proof reinforced cord
Rubber-covered stranded fixture wire
Heat-resistant rubber-covered stranded fix- RFH-2
ture wire.
Hard service cord
Hard service cord, oil-resistant ..
Hard service cord, thermoplastic
Junior hard service cord
Junior hard service cord, oil-resistant ... SJO
Junior hard service cord, thermoplastic SJT
covered.
Thermoplastic-covered
wire.
Thermoplastic-covered fixture wire, fiexible TFF
stranding.

HC, HPD

stranded fixture TF

[CGFR 65-50, 30 FR 17036, Dec. 30, 1965, as
amended by CGFR 68-65, 33 FR 19987, Dec.
28, 19681

§110.15-25 Coastwise.

Under this designation shall be in-
cluded all vessels normally navigating
the waters of any ocean or the Gulf of
Mexico 20 nautical miles or less off-
shore.

§110.15-30 Commandant.

This term means the Commandant
of the Coast Guard.

§110.15-35 Control equipment terms.

(a) Electric controllers. An electric
controller is a device, or group of de-
vices, which serves to govern, in some
predetermined manner, the electric
power delivered to the apparatus to
which it is connected.

Title 46—Shipping

(b) Basic functions. The basic func-
tions of a controller are the functions
of those of its elements which govern
the application of electric power to
the connected apparatus.

(¢) Manual controller. A manual con-
troller is an electric controller having
all of its basic functions performed by
devices which are operated by hand.

(d) Full magnetic controller. A full
magnetic controller is an electric con-
troller having all of its basic functions
performed by devices which are oper-
ated by electromagnets.

(e) Contactor. A contactor is a device
for repeatedly establishing and inter-
rupting an electric power circuit.

(f) Starter. A starter is an electric
controller for accelerating a motor
from rest to normal speed, and to stop
the motor.

(g) Automaltic starter. An automatic
starter is a starter in which the influ-
ence directing its performance is auto-
madtic.

(h) Autotransformer starter. An au-
totransformer starter is a starter
which includes an autotransformer to
furnish reduced voltage for starting of
an alternating current motor. It in-
cludes the necessary switching mecha-
nism, and it is frequently called a com-
pensator or autostarter.

(i) Querload protection (overcurrent
protection). Overload protection is the
effect of a device operative on exces-
sive current, but not necessarily on
short circuit, to cause and maintain
the interruption of current flow to the
device governed.

(j) Overload relay. An overload relay
is an overcurrent relay which func-
tions at a predetermined value of over-
current to cause disconnection of the
load from the power supply.

NoTeE: An overload relay is intended to
protect the load (for example, motor arma-
ture) or its controller, and does not neces-
sarily protect itself.

(k) Normally open and normally
closed. The terms ‘Normally Open”
and ‘“Normally Closed” when applied
to a magnetically operated switching
device, such as a contactor or relay, or
to the contacts thereof, signify the po-
sition taken when the operating
magnet is deenergized. These terms
apply only to nonlatching types of de-
vices.
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(1) Temperature compensated over-
load relay. A temperature compensat-
ed overload relay is an overload relay
which functions at any current in
excess of a predetermined value essen-
tially independent of ambient tem-
perature.

§ 110.15-40 Corrosion-resistant finishes.

The following treatments listed in
this section, when properly done and
of sufficiently heavy coating, are con-
sidered satisfactory corrosion-resistant
finishes:

(a) Electroplating of cadmium, chro-
mium, nickel, silver, or zinc.

(b) Sherardizing.

(c) Galvanizing.

(d) Painting. Thorough cleaning and
degreasing, followed by bonderizing or
the equivalent, followed by the appli-
cation of zinc chromate primer or the
equivalent, followed by one or more
applications of enamel.

[CGFR 65-50, 30 FR 10736, Dec. 30, 1965, as

amended by CGFR 66-71, 31 FR 16781, Dec.
31, 19661

§110.15-45 Corrosion-resistant or non-
corrodible materials.
Silver, corrosion-resisting  steel,

copper, brass, bronze, copper-nickel,
certain copper-nickel alloys, and cer-
tain aluminum alloys are considered
satisfactory corrosion-resistant or non-
corrodible materials.

§ 110.15-50 Electrochemistry.

(a) Storage battery. A storage bat-
tery is a connected group of two or
more electrolytic cells for the genera-
tion of electric energy in which the
cells after being discharged may be re-
stored to a charged condition by an
electric current flowing in a direction
opposite to the flow of current when
the cell discharges.

(b) Dry cell. A dry cell is a cell in
which the electrolyte is immobilized.

(¢) Primary cell. A primary cell is a
cell which produces electric current by
electrochemical reactions without
regard to the reversibility of those re-
actions. (Some primary cells are re-
versible to a limited extent.)

§110.15-55 Embarkation deck.

This term means the deck or decks
from which passengers embark into life-

§ 110.15-65

boats or the deck or decks on which
passengers are assembled preparatory
to embarking into lifeboats.

[CGFR 65-50, 30 FR 10736, Dec. 30, 1965, as
amended by CGFR 66-71, 31 FR 16781, Dec.
31, 19661

§ 110.15-60 Emergency squad.

This term means that part of the
crew designated by the station bill to
form the nucleus of a damage control
party.

§ 110.15-65 Equipment enclosure terms.

(a) Enclosed (inclosed). Enclosed
means surrounded by a case which will
prevent a person from accidentally
contacting live parts.

(b) Nonwaltertight equipment. Non-
watertight equipment means enclosed
equipment, the enclosure of which is
not sufficiently effective to be classed
as either drip-proof or watertight.

(¢) Drip-proof equipment. Drip-proof
equipment means enclosed equipment
so constructed or protected that its
successful operation is not interfered
with when subjected to falling mois-
ture or dirt.

(d) Watertight equipment. Water-
tight equipment means enclosed
equipment so constructed that a
stream of water from a hose (not less
than 1 inch in diameter) under a head
of about 35 feet from a distance of
about 10 feet, and for a period of 5
minutes, can be played on the appara-
tus without leakage. The hose nozzle
should be adjusted to give a solid
stream at the enclosure.

(e) Explosion-proof equipment. Ex-
plosion-proof equipment means equip-
ment enclosed in a case which is capa-
ble of withstanding an explosion of a
specified gas or vapor which may
occur within it, and of preventing the
ignition of the specified gas or vapor
surrounding the enclosure by sparks,
flashes, or explosions of the gas or
vapor within,

(f) Weathertight equipment. Weath-
ertight equipment means equipment
5o constructed or protected that expo-
sure to a beating rain will not result in
the entrance of water.

(g) Totally enclosed equipment. To-
tally enclosed means so enclosed as to
prevent circulation of air between the
inside and the outside of the case, but

15
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not necessarily sufficiently to be
termed airtight.

§ 110.15-70 Equivalent.

This term, when used in connection
with a unit, material, process, finish,
etc.,, means the equivalent as deter-
mined by the Coast Guard.

§ 110.15-75 Ferry.

Under this designation shall be in-
cluded those vessels in other than
ocean or coastwise service having pro-
visions only for deck passengers and/
or vehicles, operating on a short run
on a frequent schedule between two
points over the most direct water
route, and offering a public service of
a type normally attributed to a bridge
or tunnel.

§ 110.15-80 Flashpoint.

This term indicates the temperature
in degrees Fahrenheit at which a
liquid gives off a flammable vapor
when heated in an open-cup tester.

§ 110.15-85 Generation and distribution
terms.

(a) Connecled load. The connected
load is the sum of the continuous rat-
ings of the load consuming apparatus
connected to the system or any part
thereof.

(b) Load factor. Load factor is the
ratio of the average load over a desig-
nated period of time to the connected
load.

(c) Peak load. Peak load is the maxi-
mum load consumed or produced by a
unit or group of units in a stated
period of time. It may be the maxi-
mum instantaneous load or the maxi-
mum average load over a designated
interval of time.

NoTeE: Maximum average load is ordinarily
used. In commercial transactions involving
peak load (peak power) it is taken as the
average load (power) during a time interval
of specified duration occurring within a
given period of time, that time interval
being selected during which the average
power is greatest.

(d) Ground (earth). A ground is a
conducting connection, whether inten-
tional or accidental, by which an elec-
tric circuit or equipment is connected
to the earth, or to some conducting
body, of relatively large extent, which
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serves in place of the earth. It is used
for establishing and maintaining the
potential of the earth (or of the con-
ducting body) or approximately that
potential, or conductors connected to
it, and for conducting ground current
to and from the earth (or the conduct-
ing body).

NoTe: On shipboard the *“ground” or
“earth” is the metal hull and all conductive
parts connected thereto.

(e) Grounded (earthed). Grounded
means that the system, circuit, or ap-
paratus referred to is prov1ded with a
ground.

(f) Ground-return c1rcu1t (earth-
return circuit). A ground-return cir-
cuit in which the earth is utlllzed to
complete the circuit.

(g) Ground current. Ground current
is current flowing in the earth or in a
grounding connection.

(h) Voltage to ground. The voltage to
ground is the voltage between any live
conductor of a circuit and the earth.

NoTE: Where safety considerations are in-
volved, the voltage to ground which may
occur in an ungrounded circuit is usually
the highest voltage normally existing be-
tween the conductors of the circuit, but in
special circumstances higher voltages may
occur.

(i) Ground indicalion. A ground in-
dication is an indication of the pres-
ence of a ground on one or more of the
normally ungrounded conductors of a
system.

(j) Circuit. A circuit is a conducting
part or a system of conducting parts
through which an electric current is
intended to flow.

(k) Feeder (in interior wiring). A
feeder is a set of conductors originat-
ing at a main distribution center, and
supplying one or more secondary dis-
tribution centers, one or more branch-
circuit distribution centers, or any
combination of these two types of
equipment.

(1) Lighting feeder. A lighting feeder
is a feeder supplying principally a
lighting load.

(m) Power feeder. A power feeder is a
feeder supplying principally a power
or heating load.

(n) Branch circuit. A branch circuit
is that portion of a wiring system ex-
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tending beyond the final overcurrent
device protecting the circuit.

(0) Motor branch circuit. A motor
branch circuit is a branch circuit sup-
plying energy only to one or more
motors and associated motor control-
lers.

(p) Lighting branch circuit. A light-
ing branch circuit is a circuit supply-
ing energy to lighting outlets only.
(Lighting branch circuits also may
supply portable desk.- or bracket fans,
small heating appliances, motors of %
hp and less, and other portable appa-
ratus of not over 660 watts each.)

(q) Appliance branch circuit. An ap-
pliance branch circuit is a circuit sup-
plying energy to one or more outlets
to which appliances are to be connect-
ed; such circuits to have no perma-
nently-connected lighting fixtures not
a part of an appliance.

(r) Outlet. An outlet is a point on the
wiring system at which current is
taken to supply fixtures, lamps, heat-
ers, motors, or current-consuming
equipment generally.

NoTte: The use of the term outlet for a
point in the wiring system where a switch is
located is deprecated, unless qualified to
make the meaning clear.

(s) Lighting outlet. A lighting outlet
is an outlet intended for the direct
connection of a lampholder, a lighting
fixture or a pendant cord terminating
in a lampholder.

(t) Receptacle outlet. A receptacle
outlet is an outlet intended to be
equipped with one or more recepta-
cles, not of the screw-shell type, or
provided with one or more points of
attachment within one foot, intended
to receive attachment plugs.

(u) Plug (plug adaptor). An attach-
ment plug is a device which, by inser-
tion in a receptacle, establishes con-
nection between the conductors of the
attached flexible cord and the conduc-
tors connected permanently to the re-
ceptacle.

(v) Appliance. Appliances are cur-
rent-consuming equipment, fixed or
portable; for example, heating, cook-
ing and small motor-operated equip-
ment.

(w) Portable appliance. A portable
appliance is an appliance, fixed or
portable, served by means of a flexible
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extension cord and/or attachment
plug.

(X) Accessible (as applied to wiring
methods). Accessible means not perma-
nently closed in by the structure or
finish of the ship; capable of being re-
moved without disturbing the ship
structure or finish.

(y) Accessible (as applied to equip-
ment). Accessible means admitting
close approach because not guarded by
locked doors, elevation or other effec-
tive means.

[CGFR 65-50, 30 FR 17036, Dec. 30, 1965, as
amended by CGFR 66-33, 31 FR 15288, Dec.
6, 19661

§ 110.15-90 Great Lakes.

Under this designation shall be in-
cluded all vessels navigating the Great
Lakes.

§ 110.15-95 Headquarters.

This term means the office of the
Commandant, U.S. Coast Guard,
Washington, D.C. 20591.

[CGFR 65-50, 30 FR 17036, Dec. 30, 1965, as
amended by CGFR 68-32, 33 FR 5720, Apr.
12, 19681

§ 110.15-100 Instrument and meter terms.

(a) Instrument. An instrument is a
device for measuring the value of the
quantity under observation. An instru-
ment may be an indicating instrument
or a recording instrument. The term
“instrument” is used in two different
senses: (1) Instrument proper consist-
ing of the mechanism and the parts
built into the case or made a corporate
part thereof, and (2) the instrument
proper together with any necessary
auxiliary devices, such as shunt, shunt
leads, resistors, reactors, capacitors or
instrument transformers. The term
“meter” is also used in a general sense
to designate any type of measuring
device, including all types of electric
measuring instruments. Such use as a
suffix or as part of a compound word
(e.g., voltmeter, frequency meter) is
universally accepted. Meter may be
used alone with this wider meaning
when the context is such as to prevent
confusion with the narrower meaning
of electricity meter.

(b) Indicating instrument. An indi-
cating instrument is an instrument in



§ 110.15-105

which only the present value of the
quantity measured is visually indicat-
ed.

(c) Ammeter. An ammeter is an in-
strument for measuring the magni-
tude of an electric current. It is pro-
vided with a scale, usually graduated
in either amperes, milliamperes, mi-
croamperes or Kkiloamperes. If the
scale is graduated in milliamperes, mi-
croamperes or kiloamperes, the instru-
ment is usually designated as a mil-
liammeter, a microammeter or a Kki-
loammeter. .

(d) Frequency meter. A frequency
meter is an instrument for measuring
the frequency of an alternating cur-
rent.

(e) Power-factor meler. A power-
factor meter is a direct-reading instru-
ment for measuring power factor. It is
provided with a scale graduated in
power factor.

(f) Voltmeter. A voltmeter is an in-
strument for measuring the magni-
tude of electric potential difference. It
is provided with a scale, usually gradu-
ated in either volts, millivolts, or kilo-
volts. If the scale is graduated in milli-
volts or Kkilovolts the instrument is
usually designated as a millivoltmeter
or a kilovoltmeter.

(g) Wattmeter. A wattmeter is an in-
strument for measuring the magni-
tude of the active power in an electric
circuit. It is provided with a scale usu-
ally graduated in either watts, kilo-
watts, or megawatts. If the scale is
graduated in kilowatts or megawatts,
the instrument is usually designated
as a kilowattmeter or megawattmeter.

(h) Instrument shunt. An instrument
shunt is a particular type of resistor
designed to be connected in parallel
with a circuit of an instrument to
extend its current range. The shunt
may be internal or external to the in-
strument proper.

(i) Intrinsically safe instrument and
equipment or wiring. The term “in-
trinsically safe” when used with in-
struments and equipment or wiring
shall mean such instruments and
equipment or wiring that is incapable
of releasing sufficient electrical or
thermal energy under normal or ab-
normal conditions to cause ignition of
a specific hazardous atmospheric mix-
ture in its most easily ignited concen-
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tration. Abnormal conditions will in-
clude accidental damage to any part of
the instrument and equipment or
wiring, insulation, failure of electrical
components, and other faulty condi-
tions.

[CGFR 65-50, 30 FR 17036, Dec. 30, 1965, as
amended by CGFR 66-33, 31 FR 15288, Dec.
6, 1966)

§110.15-105 International voyage.

(a) The term “international voyage,”
as used in this subchapter, shall have
the same meaning as that contained in
Regulation 2(d), Chapter I, of the In-
ternational Convention for Safety of
Life at Sea, 1960; i.e., “ ‘International
voyage’ means a voyage from a coun-
try to which the present Convention
applies to a port outside such country,
or conversely; and for this purpose
every territory for the international
relations of which a Contracting Gov-
ernment is responsible or for which
the United Nations is the administer-
ing authority is regarded as a separate
country.”

(b) The International Convention
for Safety of Life at Sea, 1960, does
not apply to vessels ‘“solely navigating
the Great Lakes of North American
and the River St. Lawrence as far east
as a straight line drawn from Cap de
Rosiers to West Point, Anticosti Island
and, on the north side of Anticosti
Island, the 63d Meridian.” According-
ly, such vessels shall not be considered
as being on an “international voyage”
for the purpose of this subchapter.

(c) For the purpose of this sub-
chapter the term ‘“territory” as used
in paragraph (a) of this section shall
be considered to include the Common-
wealth of Puerto Rico, the Canal
Zone, all possessions of the United
States, and all lands held by the
United States under a protectorate or
mandate.

(d) Although voyages between the
continental United States and Hawaii
or Alaska, and voyages .between
Hawaii and Alaska are not ‘“interna-
tional voyages” under the provisions
of the International Convention for
Safety of Life at Sea, 1960, such voy-
ages are similar in nature and shall be
considered as ‘“international voyages”
and subject to the same requirements
for the purpose of this subchapter.
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§110.15-110 Lakes, bays, and sounds.

Under this designation shall be in-
cluded all vessels navigating the
waters of any of the lakes, bays, or
sounds other than the waters of the
Great Lakes.

§110.15-115 Locations.

(a) Corrosive location. Corrosive lo-
cations shall be deemed to be locations
exposed to the weather on vessels op-
erating in salt water.

(b) Damp or wel location. Damp or
wet locations shall be deemed to be lo-
cations exposed to the weather, ma-
chinery spaces, cargo spaces, refriger-
ated spaces, galley, laundry, public
washrooms or toilets equipped with
baths or showers, and similar loca-
tions. Areas directly inside of access
doors to a weather deck will also be
classed as wet locations where the
access door is not suitably protected
against entrance of rain or spray by an
overhanging deck or by other means.

(c) Dry location. Dry locations shall
be deemed to be passengers’ and crew’s
quarters, pantries, passageways adja-
cent to quarters, public washrooms
and toilets which are not equipped
with baths or showers, radio room,
gyro room, and chart room.

§110.15—120' Marine inspector or inspec-
tor.

These terms mean any person from
the civilian or military branch of the
Coast Guard assigned under the super-
intendence and direction of an Officer
in Charge, Marine Inspection, or any
other person as may be designated for
the performance of duties with respect
to the inspection, enforcement, and
administration of Title 52, R.S., and
acts amendatory thereof or supple-
mental thereto, and rules and regula-
tions thereunder. :

§110.15-125 Motorboat.

This term means any vessel indicat-
ed in Columns 4 or 5 of Table 110.05-
1(a), 65 feet in length or less which is
propelled by machinery (including
steam). The length shall be measured
from end to end over the deck exclud-
ing sheer. This term includes a boat
temporarily or permanently equipped
with a detachable motor and any such
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boat when so propelled is subject to
the applicable provisions of the Act of
April 25, 1940, as amended (secs. 1 to
22, 54 Stat. 163-167, as amended, 46
U.S.C. 526-526u), and the regulations
promulgated thereunder. For the pur-
pose of this subchapter motorboats
are included under the term ‘vessel”
unless specifically noted otherwise.
The various classes of motorboats are
as follows: .

Class A—Any motorboat less than 16 feet in
length.

Class 1—Any motorboat 16 feet or over and
less than 26 feet in length.

Class 2—Any motorboat 26 feet or over and
less than 40 feet in length.

Class 3—Any motorboat 40 feet or over and
not more than 65 feet in length.

§110.15-128 Nuclear energy, radioactive

material, and nuclear vessel.

(a) The term  ‘“nuclear energy”
means all forms of energy released by
nuclear fission or radioactive decay, or
by any other form of nuclear transfor-
mation.

(b) The term ‘“radioactive material”
means any material or combination of
materials that spontaneously emits
ionizing radiation.

(¢) The term “nuclear vessel’” means
any vessel in which power for propul-
sion, or for any other purpose, is de-
rived from nuclear energy; or any
vessel handling or processing substan-
tial amounts of radioactive material
other than as cargo.

[CGFR 68-82, 33 FR 18904, Dec. 18, 1968]

§110.15-130 Ocean.

Under this designation shall be in-
cluded all vessels navigating the
waters of any ocean or the Gulf of
Mexico more than 20 nautical miles
offshore.

§110.15-135 Officer in Charge, Marine In-
spection.

This term means any person from
the civilian or military branch of the
Coast Guard designated as such by the
Commandant and who, under the su-
perintendence and direction of the
Coast Guard District Commander, is
in charge of an inspection zone for the
performance of duties with respect to
the inspections, enforcement, and ad-
ministration of Title 52, Revised Stat-
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utes, and acts amendatory thereof or
supplemental thereto, and rules and
regulations thereunder.

§ 110.15-140 Passenger.

A passenger is every person other
than the master and members of the
crew or other persons employed or en-
gaged in any capacity on board a
vessel in the business of that vessel. In
the case of a vessel on an international
voyage a child under one year of age is
not counted as a passenger.

§ 110.15-155 Propulsion engine.

This term means one or more ma-
chines driving a single propeller or
paddlewheel shaft for propulsion of
the vessel.

§ 110.15-160 Qualified person.

(a) A qualified person is one who by
his special knowledge, ability, and ex-
perience is able to competently and
safely perform the required functions
and duties.

§ 110.15-165 Rivers.

. Under this designation shall be in-
cluded all vessels whose navigation is
restricted to rivers and/or canals, ex-
clusively, and to such other waters as
may be so designated by the Coast
Guard District Commander.

§110.15-170 Recognized classification so-
ciety.

The term “recognized classification
society” means the American Bureau
of Shipping or other classification so-
ciety recognized by the Commandant.

§110.15-175 Rotating machinery; enclo-
sure, ventilation and protection terms.

(a) Self-ventilated machine. A self-
ventilated machine is one which has
its ventilating air circulated by means
integral with the machine.

(b) Separately ventilated machine. A
separately ventilated machine is one
which has its ventilating air supplied
by an independent fan or blower ex-
ternal to the machine.

(c) Enclosed self-ventilated machine.
An enclosed self-ventilated machine is
a machine having openings for the ad-
mission and discharge of the ventilat-
ing air, which is circulated by means
integral with the machine, the ma-
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chine being otherwise totally enclosed.
These openings are so arranged that
inlet and outlet ducts or pipes may be
connected to them.

Note: Such ducts or pipes, if used, must
have ample section and be so arranged as to
furnish the specified volume of air to the
machine, otherwise the ventilation will not
be sufficient.

(d) Enclosed separately ventilated
machine. An enclosed separately venti-
lated machine is a machine having
openings for the admission and dis-
charge of the ventilating air, which is
circulated by means external to and
not a part of the machine, the ma-
chine being otherwise totally enclosed.
These openings are so arranged that
inlet and outlet duct pipes may be con-
nected to them.

(e) Open machine. An open machine
is one having ventilating openings
which permit passage of external cool-
ing air over and around the windings.

(f) Totally enclosed machine. A to-
tally enclosed machine is one so en-
closed as to prevent exchange of air
between the inside and the outside of
the case, but not sufficiently enclosed
to be called airtight.

(g) Totally enclosed fan-cooled ma-
chine. A totally enclosed fan-cooled
machine is a totally enclosed machine
equipped for exterior cooling by
means of a fan or fans, integral with
the machine but external to the en-
closing parts.

(h) Protected machine. A protected
machine is an open machine in which
all openings giving direct access to live
or rotating parts (except smooth
shafts) are limited in size by the
design of the structural parts, or by
screens, grilles, expanded metal, etc.,
to prevent accidental contact with
such parts. Such openings are of such
size as not to permit the passage of a
cylindrical rod %% inch in diameter,
except where the distance from the
guard to the live or rotating parts is
more than 4 inches they are of such
size as not to permit the passage of a
cylindrical rod % inch in diameter.

(i) Dripproof machine. A dripproof
machine is one in which the ventilat-
ing openings are so constructed that
successful operation is not interfered
with when drops of liquid or solid par-
ticles strike or enter the enclosure at
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any angle from 0° to 15° downward
from the vertical.

(j) Explosion-proof machine. An ex-
plosion-proof machine is one enclosed
in a case which is capable of with-
standing an explosion of a specified
gas or vapor which may occur within
it, and of preventing the ignition of
the specified gas or vapor surrounding
the enclosure by sparks, flashes or ex-
plosions of the gas or vapor within.

(k) Waterproof machine. A water-
proof machine is a totally enclosed
machine so constructed that a stream
of water from a hose (not less than 1
inch in diameter) under a head of 35
feet and from a distance of about 10
feet can be played on the machine
from any direction for a period of 5
minutes without leakage, except that
leakage which may occur around the
shaft may be considered permissible,
provided it is prevented from entering
the oil reservoir and provision is made
for automatically draining the ma-
chine. The hose nozzle should be ad-
justed to give a solid stream at the en-
closure. The machine should be pro-
vided with a check valve for drainage
or a tapped hole at the lowest part of
the frame which will serve for applica-
tion of drain pipe or drain plug.

(1) Nonsparking fan. A nonsparking
fan is incapable in either normal or
abnormal operating conditions of pro-
ducing sparks of sufficient energy to
. ignite a flammable mixture. Fans of
the following design characteristics
are nonsparking:

(1) Blades or housing of nonmetallic
construction,

(2) Blades and housing of nonferrous
material.

(3) Blades and housing of noncorro-
sive (stainless) steel.

(4) Ferrous blades and housing with
not less than one-half inch design tip
clearance.

(5) Blades of aluminum or magne-
sium alloy and a ferrous housing with
a nonferrous insert ring at the periph-
ery of the impeller.

Any combination of an aluminum
alloy or a magnesium alloy component
and a ferrous component is considered
by the Coast Guard to be a sparking
hazard. This consideration applies
without regard as to which material is
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used as the fixed or rotating compo-
nent.

[CGFR 65-50, 30 FR 17040, Dec. 30, 1965, as
amended by CGFR 70-143, 35 FR 19907,
Dec. 30, 1970; CGFR 172-35, 37 FR 4961,
Mar. 8, 1972; CGD 72-35 CR, 37 FR 16547,
Aug. 16, 19721

§110.15-177 Rules of the Road.

(a) The term “Rules of the Road”
means the statutory and regulatory
rules governing navigation of vessels.
These rules are also published by the
Coast Guard in pamphlet form as fol-
lows:

(1) Navigation Rules,—Internation-
al—Inland (CG-169).

(2) Rules of the Road—Great Lakes
(CG-172).

(3) Rules of the Road—Western
Rivers (CG-184).

(b) The current editions of the
“Rules of the Road” pamphlets may
be obtained from any Marine Inspec-
tion Office.

(Convention on the International Regula-
tions for Preventing Collisions at Sea, 1972
(as rectified). E. O. 11964 (42 FR 4327); Pub,
L. 95-75, 91 Stat. 308)

[CGFR 75-50, 30 FR 17036, Dec. 30, 1965, as
amended by CGD 77-052, 42 FR 56331, Oct.
25, 19773

§ 110.15-180 Short international voyage.

For the purpose of this subchapter,
the expression ‘‘short international
voyage”’ means an international
voyage in the course of which a vessel
is not more than 200 miles from a port
or place in which the passengers and
crew could be placed in safety, and
which does not exceed 600 miles in
length between the last port of call in
the country in which the voyage
begins and the final port of destina-
tion.

§110.15-185 Switching equipment.

(a) Switches—(1) Switch. A switch is
a device for making, breaking or
changing the connections in an elec-
tric circuit.

(2) Knife switch. A knife switch is a
form of air switch in which the
moving element, usually a hinged
blade, enters or embraces the contact
clips. In some cases, however, the
blade is not hinged and is removable.
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(3) Rated continuous current (of a
switch or circuit breaker). The rated
continuous current of a switchgear
device, or an assembly, is the maxi-
mum direct current, or rms current, in
amperes at rated frequency which it
will carry continuously without ex-
ceeding the limit of observable tem-
perature rise.

(4) Rated voltage (of a switch or cir-
cuit breaker). The rated voltage of a
device, or an assembly, is the voltage
to which its operating and perform-
ance characteristics are referred.

(5) General use switch. A general use
switch is a switch intended for use in
general distribution and branch cir-
cuits. It is rated in amperes and is ca-
pable of interrupting the rated current
at the rated voltage.

(6) Isolating switch. An isolating
switch is a switch intended for isolat-
ing an electric circuit from the source
of power. It has no interrupting rating
and is intended to be operated only
after the circuit has been opened by
some other means.

(7) Motor-circuit switch. A motor-
circuit switch is a switch intended for
use in a motor branch circuit. It is
rated in horsepower and is capable of
interrupting the maximum operating
overload current of a motor of the
same rating at the rated voltage.

(8) “T” rated swiltch. A “T” rated
switch is a switch intended to control
tungsten-filament lamp loads.

(9) Master switch. A master switch is
a switch which dominates the oper-
ation of contactors, relays, or other re-
motely operated devices. -

(b) Interrupting devices—(1) Circuit
breaker. A circuit breaker is a device
for closing and interrupting a circuit
between separable contacts under
both normal and abnormal conditions.

Note: Ordinarily circuit breakers are re-
quired to operate relatively infrequently, al-
though some classes of breakers are suitable
for frequent operation.

NoTe: Normal indicates the interruption
of currents not in excess of the rated con-
tinuous current of the circuit breaker. Ab-
normal indicates the interruption of cur-
rents in excess of such rated continuous cur-
rent, such as short circuits.

(2) Rated interrupting current (rated

interrupting capacity). The rated in-
terrupting current of a circuit breaker

Title 46—Shipping

is the highest current which the
breaker is rated to interrupt at rated
voltage and under specified operating
duty. (As applied to breakers which
allow the current to reach its maxi-
mum value, the rated interrupting cur-
rent is the current at the start of the
interrupting process. As applied to
breakers which prevent the current
from reaching its maximum value, the
rated interrupting current is the high-
est available current of the circuit
which the breaker is rated to inter-
rupt.)

(3) Reverse-power tripping. Reverse-
power tripping signifies the tripping of
a circuit breaker upon reversal of
power in the main circuit.

NoTE: In direct-current practice the terms
‘“reverse power” and “reverse current” are
synonymous.

(4) Undervoltage tripping. Under-
voltage tripping signifies the tripping
of a circuit breaker by automatic
means when the main circuit voltage
decreases to a predetermined value.

(5) Nonautomatic tripping. Non-
automatic tripping signifies the trip-
ping of a circuit interrupter only in re-
sponse to an act of an operator.

(¢) Fuses—(1) Fuse. A fuse is an over-
current protective device with a circuit
opening fusible member which is
heated and severed by the passage of
overcurrent through it.

(2) Voltage rating. The voltage
rating of a fuse is the rms alternating -
or direct voltage for which it is de-
signed. :

(3) Current rating. The current
rating of a fuse is the designated rms
alternating, or direct current which it
will carry continuously under stated
conditions.

(d) Relays—(1) Relay. A relay is a
device that is operative by a variation
in the conditions of one electric circuit
to effect the operation of other de-
vices in the same or another electric
circuit. :

NoTE: Where relays operate in response to
changes in more than one condition, all
functions should be mentioned.

(2) Current relay. A current relay is
one that functions at a predetermined
value of current. It may be an overcur-
rent relay, an undercurrent relay, a
combination of both.
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(3) Overload relay. An overload relay
is an overcurrent relay which func-
tions at a predetermined value of over-
current to cause disconnection of the
load from the power supply.

NoTE: An overload relay is intended to
protect the load (for example, motor arma-
ture) or its controller, and does not neces-
sarily protect itself.

(4) Voltage relay. Voltage relay is
one that functions at a predetermined
value of voltage. (It may be an overvol-
tage relay, an undervoltage relay, or a
combination of both.)

(5) Instantaneous. Instantaneous is
a qualifying term applied to a relay in-
dicating that no delay is purposely in-
troduced in its action.

(6) Inverse time. Inverse time is a
qualifying term applied to a relay indi-
cating that its time of operating de-
creases as the magnitude of the oper-
ating quantity increases.

(7) Overcurrent protection (overload
protection). Overcurrent protection
operates to disconnect the protected
equipment on excessive current.

(8) Undervoltage protection (lowvol-
tage protection). Undervoltage or low-
voltage protection is the effect of a
device operative on the reduction or
failure of voltage to cause and main-
tain the interruption of power in the
main circuit.

(9) Undervoltage release (lowvoltage
release). Undervoltage or lowvoltage
release is the effect of a device opera-
tive on the reduction or failure of volt-
age to cause the interruption of power
in the main circuit, but not to prevent
the reestablishment of the main cir-
cuit on return of voltage.

(10) OQwverspeed protection. Over-
speed protection operates to discon-
nect the protected equipment when
the speed of rotation is in excess of a
predetermined amount.

(e) Regulators—(1) Regulator. A reg-
ulator is a device which functions to
maintain a designated characteristic at
a predetermined value, or to vary it ac-
cording to a predetermined plan.

(2) Generator voltage regulator. A
generator voltage regulator is a regula-
tor which functions to maintain the
voltage of a synchronous generator,
condenser, motor, or of a direct-cur-
rent generator, at a predetermined

40-130 O—79——3
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value, or vary it according to a prede-
termined plan.

(f) Switchgear assemblies—(1) Power
switchboard. A power switchboard is a
type of switchboard including main
circuit switching and interrupting de-
vices, together with their interconnec-
tions.

(2) Live-front switchboards. A live-
front switchboard is one having ex-
posed live parts on the front.

(3) Dead-front switchboard. A dead-
front switchboard is one having no ex-
posed live parts on the front, which
constitutes a grounded metal barrier
between the operator and the appara-
tus.

(4) Distribution switchboard. A dis-
tribution switchboard is a power
switchboard used for the distribution
of electric energy at the voltages
common for such distribution within a
ship. '

Note: Knife switches, air circuit breakers,
and fuses are generally used for circuit in-
terruption on distribution switchboards, and
voltages seldom exceed 600. However, such
switchboards often include switchboard
equipment for a high tension incoming
supply circuit and a stepdown transformer.

(5) Automatic transfer equipment.
An automatic transfer equipment is
one which automatically transfers a
load so that a source of power may be
selected from two or more incoming
lines.

§110.15-190 Vessel.

(a) Where the word ‘““vessel” is used
in this subchapter, it shall be consid-
ered to include all vessels indicated in
Columns 3, 4, and 5 of Table 110.05-
1(a) except as otherwise noted.

(1) Cargo wvessel. Where the term
“cargo vessel” is used in this sub-
chapter it shall be considered to in-
clude all vessels indicated in Column 5
of Table 110.05-1(a) except as other-
wise noted.

(2) Passenger vessel. Where the term
“passenger vessel” is used in this sub-
chapter it shall be considered to in-
clude all vessels indicated in Column 4
of Table 110.05-1(a) except as other-
wise noted.

(3) Tank barge;, tank ship;, tank
vessel. For definitions of these terms
as used in this subchapter, see
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§ 111.70-5 (i), (j), and (k) of this sub-
chapter.

(4) Barge. Where the term “barge” is
used in this subchapter, it shall be
considered to include all nonself-pro-
pelled vessels.

§110.15-195 Western rivers.

For the purpose of this subchapter
the term “western rivers” is as defined
in CG-184, “Rules of the Road—West-
ern Rivers.”

Subpart 110.20—Equivalents

§110.20-1 Conditions under which equiv-
alents may be used.

(a) Where in this subchapter it is
provided that a particular fitting, ma-
terial, appliance, apparatus, or equip-
ment, or type thereof, shall be fitted
or carried in a vessel, or that any par-
ticular provision shall be made or ar-
rangement shall be adopted, the Com-
mandant may accept in substitution
therefor any other fitting, material,
appartus, or equipment, or type there-
of, or any other arrangement: Pro-
vided, That he shall have been satis-
fied by suitable trials that the fitting,
material, appliance, apparatus, or
equipment, or type thereof, or the pro-
vision or arrangement is at least as ef-
fective as that specified in this sub-
chapter.

(b) In any case where it is shown to
the satisfaction of the Commandant
that the use of any particular equip-
ment, apparatus, or arrangement is
unreasonable or impracticable, the
Commandant may permit the use of
alternate equipment, apparatus, or ar-
rangement to such an extent and upon
such condition as will insure, to his
satisfaction, a degree of safety consist-
ent with the minimum standards set
forth in this subchapter.

Subpart 110.25—Special Provisions

§ 110.25-1 Vessels acquired or documented
under the Act of August 9, 1954.

(a) Vessels acquired or documented
under the Act of August 9, 1954 (sec. 3,
68 Stat. 675, 50 U.S.C. 198), shall be
subject to the applicable provisions of
Title 52 of the Revised Statutes, acts
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amendatory thereto and the rules and
regulations thereunder.

(b) Unapproved lifesaving, firefight-
ing, and other equipment may be con-
tinued in service so long as, in the
opinion of the Officer in Charge,
Marine Inspection, such equipment is
in good and serviceable condition. All
replacements shall be in accordance
with Coast Guard requirements for
new vessels.

§110.25-5 Installations of equipment
made during the Unlimited National
Emergency declared by the President
on May 27, 1941.

Boilers, pressure vessels, machinery,
piping, electrical, and other installa-
tions, including lifesaving, firefighting,
and other safety equipment installed
on vessels during the Unlimited Na-
tional Emergency declared by the
President on May 27, 1941, and prior
to the termination of Title V of the
Second War Powers Act, as extended
(sec. 501, 56 Stat. 180, 50 U.S.C., App.
Sup. 635), which do not fully meet the
detail requirements of the regulations
in this chapter, may be continued in
service if found to be satisfactory by
the Commandant for the purpose in-
tended.

PART 111—ELECTRICAL SYSTEM;
GENERAL REQUIREMENTS

Subpart 111.01—Application

Sec.
111.01-1 General.
111.01-5 Should; meaning of.

Subpart 111.05—General Requirements

111.05-1

111.05-5

111.05-10
111.05-15
111.05-20
111.05-25
111.05-30

Construction and installation.
Plan approval.

Testing and inspection.
General considerations.
Temperature ratings.

Nature of electrical supply.
Insulation materials.

Subpart 111.10—Generators

111.10-1

111.10-5

111.10-10
111.10-15
111.10-20
111.10-25
111.10-30
111.10-35

Power requirements.

Prime movers.

Excitation.

Generator construction.

Voltage regulation.

Parallel operation.

Temperature limitations.
Dielectric strength of insulation.
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Sec.
111.10-40 Tests.

Subpart 111.15—Storage Batteries

111.15-1
111.15-5
111.15-6
111.15-10
111.15-15

General requirements.

Battery installation.

Arrangement.

Ventilation.

Protection from corrosion.

111.15-20 Conductors.

111.15-256 Overload and reverse current
protection.

Subpart 111.20—Transformers

111.20-1
111.20-5

General requirements.
Temperature rise.

Subpart 111.25—Motors

111.25-1

111.25-5

111.25-10
111.25-15
111.25-20
111.25-25
111.25-30
111.25-35

General requirements.
Nameplates.

Temperature limitations.

Duty cycle.

Dielectric strength of insulation.
Terminal arrangement.
Enclosure and protection.
Current ratings.

Subpart 111.30—Switchboards

111.30-1 General requirements.

111.30-5 Switchboard bus bars and wiring.

111.30-10 Switchboard mounted equip-
ment.

111.30-15 Ship’s service generator and dis-
tribution switchboards.

111.30-20 Emergency and interior commu-
nication switchboards.

111.30-30 Tests for switchboards.

Subpart 111.35—Electric Propuision

111.35-1
111.35-5

Electric couplings.
Electric propulsion control.

Subpart 111.40—Distribution Panelboards

(Switchboard and Panelboard Types)

111.40-1 General requirements.

Subpart 111.50—Overcurrent Protection

111.50-1 Installation of overcurrent pro-
tective devices.

111.50-5 Location of overcurrent protec-
tive devices.

111.50-10 Enclosures for overcurrent pro-
tective devices.

111.50-15 Construction and use of overcur-
rent devices.

111.50-20 Interrupting rating of fuses and
circuit breakers.

111.50-25 System protection.
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Subpart 111.55—Switches and Circuit Breakers

Sec.
111.55-1 General requirements.
111.55-5 Detailed requirements.

Subpart 111.60—Wiring Materials and Methods

111.60-1
111.60-5
wire.
111.60-10
tors.
111.60-15
111.60-20
111.60-25
111.60-30
111.60-35
111.60-40

Electric cable.
Portable electric cord and fixture

Circuit loads and demand fac-

Propulsion cables.
Generator cables.

Ship’s service cables.

Engine starting.

Lightning ground conductor.
Cable splicing.

Subpart 111.65—Generator Circuits and
Protection

111.65-1
111.65-5
ators.
111.65-10 Three-wire single-phase
four-wire three-phase generators.
111.65-15 Propulsion circuits.

Ship’s service generators.
Three-wire direct-current gener-

and

Subpart 111.70—Motor Circuits and Protection

111.70-1 Motor feeder overcurrent protec-
tion.
111.70-5 Motor-branch circuits.

111.70-10 Motor-branch-circuit short cir-
cuit protection.

111.70-15 Motor overload protection.

111.70-20 Motor controllers, general re-
quirements.

111.70-25 Group control panels.

111.70-30 Disconnecting means.

111.70-35 Heater circuits.

111.70-40 Remote control, electrical inter-
lock, and indicator circuits.

Subpart 111.75—Lighting Circuits and
Protection

111.75-1
111.75-3
111.75-5
111.75-10
volts.
111.75-15
111.75-20
111.75-25
111.75-30
111.75-35

Lighting feeders.

Transformer feeder circuits.
Lighting branch circuits.

Low voltage systems, 0 to 50

Lighting requirements.
Lighting fixtures.
Appliance circuits.
Receptacle outlets.
Outlet boxes.

Subpart 111.80—Special Requirements for
Certain Locations and Systems

111.80-1 Application.

111.80-5 Wiring methods and materials
for hazardous locations.

111.80-8 Intrinsically safe systems.

111.80-10 Ventilation systems.
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Sec.

111.80-13 Remote shutdown requirements.

111.80-15 Shore connection boxes.

111.80-20 Hospital operating rooms.

111.80-25 Locations where gasoline or
other highly volatile motor fuel is car-
ried in vehicles.

111.80-30 Motion picture projection rooms
and projection equipment.

111.80-35 Electric elevators and dumb-
waiters.

111.80-40 Submersible motor-driven bilge
pumps.

111.80-45 Electric power-operated water-
tight door systems.

111.80-50 Firescreen door holding and re-
lease systems.

111.80-55 Electric power-operated lifeboat
winches.

111.80-60 Electric air heaters.

111.80-65 Electric cooking equipment and
motor driven commissary equipment.

111.80-70 Electric steering gear.

Subpart 111.85—Special Requirements for Tank

Vessels
111.85-1 Application—TB/ALL.
111.85-5 Definitions.

111.85-10 Special requirements for tank
vessels contracted for on or after No-
vember 19, 1955—TB/ALL.

111.85-90 Special requirements for tank
vessels constructed prior to November
19, 1955—TB/ALL.

Subpart 111.90—Electrical Equipment and In-
stallations on Vessels Contracted for Prior to
November 19, 1952

111.90-1 General.

111.90-5 Major alterations.

111.90-10 Vessels contracted for prior to
July 2, 1937.

111.90-15 Vessels contracted for between
July 2, 1937, and January 1, 1939.

111.90-20 Vessels contracted for between
January 2, 1939, and June 1, 1941.

111.90-25 Vessels contracted for between
June 2, 1941, and November 18, 1952,

Subpart 111.92—Mobile Offshore Drilling Units

111.92-1 Definition.

111.92-3 Intrinsically safe electrical equip-
ment.

111.92-5 Class I, Division 1 locations.

111.92-7 Class I, Division 2 locations.

111.92-9 Contiguous locations.

111.92-11 Electrical equipment in classified
locations.

Subpart 111.94—Mobile Offshore Drilling Unit
Industrial Systems

111.94-1 Industrial systems.
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AUTHORITY: R.S. 4405, as amended, sec. 5,
49 Stat. 1384, as amended, sec. 3, 70 Stat.
152, R.S. 4417a, as amended, R.S. 4462, as
amended, R.S. 4488, as amended; R.S. 4491,
as amended, sec. 17, 54 Stat. 166, as amend-
ed, sec. 6(b)(1), 80 Stat. 937; 46 U.S.C. 3175,
369, 390b, 391a, 416, 481, 489, 526p, 49 U.S.C.
1655(b)(1); 49 CFR 1.46(b); unless otherwise
noted.

Source: CGFR 70-143, 35 FR 19907, Dec.
30, 1970, unless otherwise noted.

Subpart 111.01—Application

§ 111.01-1 General.

The provisions of this part, with the
exception of Subpart 111.90 shall,
unless otherwise indicated, apply to all
vessels contracted for on or after No-
vember 19, 1952, The provisions of
Subpart 111.90 shall apply to all ves-
sels contracted for prior to November
19, 1952.

§$111.01-5 Should; meaning of.

In order to have, wherever possible
in this part, the identical wording con-
tained in section 35 of the American
Bureau of Shipping Rules for the
Classification and Construction of
Steel Vessels, the word ‘“should” has
been used instead of ‘“shall.” There-
fore, in each such instance where the
word ‘‘should” is used in this part
(except § 111.05-10 (c), (d), and (f)) to
describe, or as applicable to, the equip-
ment or installation, it is to be consid-
ered the same as the word ‘“shall” in
describing Coast Guard requirements.

Subpart 111.05—General
Requirements

§ 111.05-1 Construction and installation.

Electrical apparatus and wiring sys-
tems shall be in accordance with the
requirements of this part. The require-
ments of this part are applicable to all
vessels but may be modified by the
Commandant for vessels certificated
for limited service or for vessels less
than 300 gross tons. The requirements
of this part are minimum require-
ments and it is recommended that de-
tails not covered by the regulations be
in general conformity with Standard
No. 45 of the Institute of Electrical
and Electronic Engineers. (See
§ 110.10-1(d) of this subchapter.)
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§111.05-5 Plan approval.

(a) General. (1) The required plans
listed in this subpart are general in
character, but include all plans which
normally show construction and safety
features coming under the cognizance
of the Coast Guard. In the case of a
particular vessel, all of the plans enu-
merated may not be applicable, and it
is intended that only those plans and
specifications be submitted as will
clearly show the vessel’s arrangement,
construction and required equipment.

(2) In the list of required plans given
in this section, those indicated by an
asterisk cover the electrical items nec-
essary for the approval of the installa-
tion by the American Bureau of Ship-
ping for vessels classed by that organi-
zation. When prints bearing record of
such approval by the American
Bureau of Shipping are forwarded to
the Coast Guard they will, in general,
be accepted as satisfactory except in-
sofar as the law or the regulations in
this Chapter contain requirements
which are not covered by the Ameri-
can Bureau of Shipping.

(b) Procedure for submittal of plans.
(1) As the relative locations of ship-
yards, design offices, and Coast Guard
offices vary throughout the country,
no specific routing will be required in
the submittal of plans. In general, one
of the procedures outlined in this
paragraph would apply, but in a par-
ticular case, if a more expeditious pro-
cedure can be used, there will be no
objection to its adoption.

(2) The plans may be submitted to
the Officer in Charge, Marine Inspec-
tion at or nearest the place where the
vessel is to be built. This procedure
will be most expeditious in the case of
those offices where personnel and
facilities are available for examination
and approval of the plans locally.

(3) The plans may be submitted di-
rectly to the Commandant (MMT),
U.S. Coast Guard, Washington, D.C.
20591. In this case, the plans will be
returned directly to the submitter,
with a copy of the action being for-
warded to the interested Officer in
Charge, Marine Inspection.

(4) The plans may be submitted di-
rectly to the following field technical
offices:
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(i) Commander, 3d Coast Guard
District(mmt), Governors Island, New
York, N.Y. 10004, for the geographical
area covered by the 1st and 3d Ccas
Guard Districts. '

(ii) Commander, 8th Coast Guard
District(mmt), Hale Boggs Federal
Building, 500 Camp Street, New Or-
leans, La. 70130, for the geographical
area covered by the 2d, 7th, and 8th
Coast Guard Districts.

(iii) Commander, 12th Coast Guard
District (mmt), 630 Sansome Street,
San Francisco, Calif. 94126, for geo-
graphical area covered by 11th, 12th,
13th, 14th, and 17th Coast Guard Dis-
tricts.

(iv) Commander 9th Coast Guard
District (mmt), Federal Office Build-
ing, 1240 East 9th Street, Cleveland,
OH. 44199, for the geographical area
covered by the 9th Coast Guard Dis-
trict.

(v) Commander, 5th Coast Guard
District(mmt), Federal Building, 431
Crawford Street, Portsmouth, Va.
23705, for the geographical area
served by the 5th Coast Guard Dis-
trict.

(5) In the case of classed vessels,
upon specific request by the submit-
ter, the American Bureau of Shipping
will arrange to forward the necessary
plans to the Coast Guard indicating its
action thereon. In this case, the plans
will be returned as noted in paragraph
(b)(3) of this section.

(c) Number of plans required. Three
copies of each plan are normally re-
quired so that one can be returned to
the submitter. If the submitter desires
additional approved plans, a suitable
number should be submitted to permit
the required distribution.

(d) Electrical plans required for new
construction. ' (1) * Specifications.

(2) * General arrangements.

(3)* Switchboard front, rear, end,
and section views.

(4) * Switchboard wiring diagram.

(6)* Switchboard material and
nameplate list.

(6) * Elementary wiring diagram of
metering and automatic switchgear.

1 The items marked with an asterisk (*) in-
dicate such items may require the approval
of the American Bureau of Shipping.
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(7) * Description of operation of pro-
pulsion control and bus transfer
switchgear.

(8)* Elementary (one line) wiring
diagram of power system (supplement-
ed by cable lists, panelboard summar-
ies, etc., if desired) giving:

(i) * Type and size of generators;

(ii)* Type and size of generator
cables, bus-tie cables, feeders, and
branch circuit cables;

(iii) * Power, lighting, and interior
communication panelboards showing
number of circuits and rating of
energy consuming devices.

(iv) Type and capacity of storage
batteries.

(v) Rating of circuit breakers and
switches, interrupting capacity of cir-
cuit breakers, and rating or setting of
over-current devices.

(9) * Electric plant summary showing
connected loads and calculated operat-
ing loads for various conditions of op-
eration.

(10) * Isometric or deck wiring plans
of power system, including symbol list.

(11) * Elementary wiring diagram of
steering gear circuits.

(12)* Elementary wiring diagram
and isometric or deck wiring diagrams
of electric watertight door system, fir-
escreen door holding system, and
power-operated lifeboat winches.

(13)* Generators and propulsion
motors. Manufacturer’s outline draw-
ing of each giving nameplate data,
degree of enclosure, type of insulation,
temperature rise above stated ambient
temperature, duty cycle, and applica-
tion or name of auxiliary driven.

(14) * Motor starters. Manufacturer’s
enclosure outline drawing, control ele-
mentary wiring diagram, and applica-
tion of each. For lifeboat winch motor
starters, see § 111.80-55.

(15) Distribution panelboards,
branch boxes, enclosed switches, push-
button stations, control switches, etc.
Manufacturer’s outline drawing or
suitable identification on deck wiring
plan symbol list. For lifeboat winch
control switches, see § 111.80-55.

(16) Isometric or deck wiring plan of
lighting feeders.

(17) * Deck plans of lighting system
showing location of cables, fixtures,
and wiring devices, cable sizes and
types, and manufacturer’s name and
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identification of fixtures and wiring
devices. If manufacturer’s name and
identification are contained in a
symbol list, the corresponding symbol
marking should be employed on the
deck plans.

(18) Elementary and isometric or
deck wiring diagrams of sound
powered telephone system, general
alarm system, emergency loudspeaker
system, and similar systems with ma-
terial identified by name of manufac-
turer and drawing and/or -catalog
number. If manufacturer’s name and
identification are contained in a
symbol list, the corresponding symbol
marking should be employed on the
deck plans.

(19) Elementary and deck wiring
plans of fire detecting and alarm
system, manual alarm system, smoke
detecting system, carbon dioxide ex-
tinguishing system alarms, and super-
vised patrol system, with material
identified by name of manufacturer
and drawing and/or catalog number.
If manufacturer’'s name and identifica-
tion are contained in a symbol list, the
corresponding symbol marking should
be employed on the deck plans.

(20) Schematic and/or logic dia-
grams for automated or centrally con-
trolled propulsion or auxiliary ma-
chinery.

(21) The operating, maintenance,
and instruction manuals for automadt-
ed or centrally controlled propulsion
or auxiliary machinery systems that
include operational test procedures for
verifying the operation of the required
safety devices and systems.

(22) For tank vessels, mobile off-
shore drilling units, and other vessels
carrying hazardous materials as indi-
cated in § 111.80-5, plans showing the
location of each item of electrical
equipment that is in a hazardous loca-
tion. Plans must include a symbol list
and manufacturer’s name and identifi-
cation.

(e) Electrical plans required for re-
pairs and allerations of exristing ves-
sels. (1) No repairs or alterations af-
fecting the safety of the vessel shall
be made without the knowledge of the
Officer in Charge, Marine Inspection.

(2) Drawings of alterations shall be
approved before work is started unless

deemed unnecessary by the Officer in
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Charge, Marine Inspection. The gener-
al scope of the plans shall be as noted
in paragraph (d) of this section. Draw-
ings will not be required for repairs in
kind.

(f) Location of splices. The plans de-
scribed in paragraphs (d)(10), (d)(12),
d)(16), dX17), (dX18), (d)X19) and
(e)(2) of this section must show the lo-
cation of each cable splice.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 1971, as amended by
CGFR 72-35, 37 FR 4961, Mar. 8, 1972; CGD
74-305, 41 FR 26013, June 24, 1976; CG 78-
108, 43 FR 46546, Oct. 10, 1978; CGD 173-251,
43 FR 56837, Dec. 4, 1978]

§ 111.05-10 Testing and inspection.

(a) Application. This section shall be
applicable to all vessels, both those ex-
isting as of November 18, 1952, and
those contracted for on and after No-
vember 19, 1952,

(b) General. (1) The general require-
ments for inspection of vessels are con-
tained in Part 31, Part 71, and Part 91
of this chapter. The contents of this
section supplement the general re-
quirements contained in other parts of
this chapter.

(2) In the inspection of electrical
equipment and installations, the rules
promulgated by the American Bureau
of Shipping respecting materials and
construction, and the certificate of
classification referring thereto, except
when otherwise provided for by the
rules and regulations of this sub-
chapter, shall be accepted as standard.

(i) The requirements of this para-
graph shall not be construed to imply
that ship tests or factory inspections
of electrical apparatus or equipment
of the types regularly conducted by
the American Bureau of Shipping will
be conducted by the Coast Guard.
Shoptests of electrical apparatus or
equipment will be conducted by the
Coast Guard only when specifically re-
quired by the regulations in this chap-
ter or when specifically requested,
either by the manufacturer, ship-
builder, owner, or the Coast Guard,
and agreed to by all concerned.

(c) Initial inspection—(1) Scope. The
initial inspection, which may consist
of a series of inspections during the
construction of the vessel, shall in-
clude a complete inspection of the
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electrical installation and electrical
equipment or apparatus. The inspec-
tion shall be such as to insure that the
arrangement, materials, and installa-
tions thereof, fully comply with the
applicable regulations in this chapter
and are in accordance with approved
plans. The inspection shall also be
such as to insure that the workman-
ship of all equipment and apparatus
and the installation thereof is, in all
respects, satisfactory.

(2) Inspections required. The specific
inspections described in this para-
graph are intended as suggestions to
the marine inspector. It is not the. in-
tention of this paragraph to require,
in the case of any particular vessel,
any tests which, in the opinion of the
Officer in Charge, Marine Inspection,
are unnecessary.

€3) Electric cable. Electric cable
should be checked during installation
for size and type as shown on the ap-
proved plans. The adequacy of cable
supports should be checked, and it
should be ascertained that no cable is
installed in the proximity of steam
pipes or other hot objects and that the
cables have not been damaged during
the installation due to excessive pull-
ing force having been applied, or due
to sharp bends or sharp or rough
edges of cable supports or bulkhead
penetrations, or similar abrasions.
Cable penetrations required to be wa-
tertight should be checked for proper
packing of the terminal or stuffing
tubes, including provisions for future
takeup of gland nuts.

(4) GQGenerators. Generators should
be checked for general condition, both
electrical and mechanical, voltage reg-
ulation, parallel operation, operation
of safety devices such as reverse-cur-
rent or reverse-power trips, overcur-
rent trips, overspeed trips, low oil pres-
sure trips, and similar devices.

(58) Rotating electrical machinery.
Rotating electrical machinery should
be checked to assure that rotating
and/or uninsulated electrical parts are
adequately shielded from accidental
contact by personnel.

(6) Switchboards. Switchboards
should be checked for hand-rails, guar-
drails, working spaces, insulating floor
covering, drip covers, and enclosures
for backs and ends. Switchboard
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mounted apparatus should be checked
for identifying nameplates. Circuit
nameplates should be compared with
the rating or setting of the overcur-
rent devices and with the approved
plans. The accessibility of items re-
quiring maintenance or adjustment
should be checked. Meters should be
checked for proper calibration. The
operation of automatic switchgear and
mechanical interlocks should be ob-
served.

(7Y Motor starters. Motor starters
should be checked to assure proper
starting of the motor under service
conditions and to assure that properly
rated overcurrent devices are installed.
A wiring diagram made of durable
metal or plastic for each motor starter
should be permanently secured to the
inside of its enclosure door. Each
motor starter not completely discon-
nected from all sources of potential
when the disconnect switch is opened
(due to electrical interlocked circuits
necessary for proper operation of the
apparatus or for other valid reasons)
should be checked to assure that at-
tention is directed to such conditions
by a suitable sign.

(8) Disconnect switches. The pres-
ence and location of disconnect switch-
es required for motor starters, fuses,
etc., should be checked. When a switch
or circuit breaker on a switchboard or
distribution panel is intended to serve
as a motor and controller disconnect
switch, it shall be determined that the
applicable requirements of the regula-
tions in this subchapter have been
met.

(9) Accessibility. The accessibility of
electrical apparatus for normal inspec-
tion and maintenance should be ob-
served. The accessibility of junction
boxes and the like in way of paneling
should be noted during construction of
a vessel. Hinged doors of motor start-
ers and similar apparatus should be
checked for interference with adjacent
structural parts or apparatus.

(10) Panelboards. The rating or set-
ting of the overcurrent devices should
be compared with the values given on
the circuit directory and with the ap-
proved plans. The accuracy of the di-
rectory description of loads served by
each circuit should be checked.
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(11) Grounding. It should be deter-
mined that metal enclosures for elec-
trical equipment are grounded, either
by the method of mounting or by
ground leads. Portable equipment
should be checked for grounding
through the grounding conductor of
the supply cable.

(12) Emergency lighting and exil
lights. The adequacy of emergency
lights and exit lights should be
checked at night with all general
lighting turned off.

(13) General alarm system. The gen-
eral alarm system should be checked
with a sound level meter, the sound
level of the bells being measured in
each stateroom for passengers or crew
with doors closed. Where the back-
ground noise level is questionable, the
background noise level should be
measured while the vessel is under-
way. For the required sound levels, see
§ 113.25-10(c) of this subchapter.

(14) Emergency loudspeaker system.
The emergency loudspeaker system
should be checked with a sound level
meter, the sound level being measured
at several locations in the vicinity of
each lifeboat handling station, each li-
feboat embarkation station, each pas-
senger assembly station, and through-
out crew quarters. Where the back-
ground noise level is questionable, the
background noise level should be
measured while the vessel is under-
way. For the required sound levels, see
Table 113.50-15 of this subchapter. It
should be demonstrated that voice re-
production is of good quality and intel-
ligibility is of a high order. It should
be demonstrated that grounding or
opening either conductor or ‘“short-
ing” both conductors to a typical life-
boat station loudspeaker or to a typi-
cal embarkation deck loudspeaker,
each to be selected by an inspector,
will not reduce the output of any one
of the remaining loudspeakers by
more than three decibels.

(15) Fire detecting systems. Fire de-
tecting systems should be checked for
compliance with the applicable regula-
tions in this chapter and for conform-
ance with the approved plans. Power
supply circuits and thermostat circuits
should be checked for supervision.

(16) Communication systems. All
communication systems should be
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checked for performance and for com-
pliance with the regulations in this
chapter.

(17) Insulation resistance. All elec-
tric power and lighting cable and
equipment should be checked for
proper insulation resistance to ground
and between conductors.

(18) Automated machinery. All pro-
pulsion and auxiliary machinery con-
trol and safety systems installed to
comply with the requirements for an
automated or centralized control ma-
chinery system shall be checked for
material condition, operation, and set
point.

(d) Inspection for certification—(1)
General, The inspection of electrical
installations at the annual or biennial
inspection incident to reissuance of a
certificate of inspection shall include
an inspection-of all items enumerated
in paragraph (c) of this section to the
extent necessary to determine me-
chanical and electrical condition and
performance. Particular note should
be made of circuits added or modified
after the initial inspection.

(2) Fire detecting system. Fire de-
tecting thermostats should be tested
at regular intervals (at least 25 percent
of those installed tested annually) to
detect any change in operating charac-
teristics. A portable hand light with an
open end sheet metal shield (such as a
No. 3 fruit can) replacing the usual
guard and globe would usually serve as
a source of heat to operate the ther-
mostat without damage to paint work
or to the thermostat itself. Any ther-
mostat requiring a time to operate ma-
terially different from the average
when covered with the heating device
should be suspected of being defective
and forwarded to Coast Guard Head-
quarters for further testing.

(3) Vital machinery. Motors, motor
starters and control switches used
with machinery vital to the safety or
propulsion of the vessel should be vi-
sually examined for condition and
suitable name plate ratings. When
there is evidence of deterioration, they
should be opened for closer inspection.

(4) Storage batteries. Storage batter-
ies used for emergency lighting, diesel-
engine-driven emergency generator
starting, general alarm, and similar
systems should be checked for capac-
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ity. Storage batteries supplying emer-
gency lighting should be required to
carry the connected loads for the pre-
scribed length of time.

(e) Repairs or alterations. An inspec-
tion, either general or partial, depend-
ing upon the circumstances, shall be
made whenever any important repairs
or alterations are undertaken.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 1971]

§ 111.05-15 General considerations.

(a) General. (1) Electrical installa-
tions on vessels shall be such that (i)
services essential for safety will be
maintained under various emergency
conditions; and (ii) the safety of pas-
sengers, crew, and vessel from electri-
cal hazards will be assured.

(2) Electrical equipment should be
so placed or protected as to minimize
the possibility of mechanical injury or
damage from the accumulation of
dust, oil vapors, steam, or dripping lig-
uids. Apparatus liable to arc should be
ventilated or placed in ventilated com-
partments in which flammable gases,
acid fumes, and oil vapors cannot ac-
cumulate. Skylights and ventilators
are to be so arranged as to avoid the

- possibility of flooding the apparatus.
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(b) Protection from bilge water. All
generators, motors, and electric cou-
plings are to be so arranged that they
cannot be damaged by bilge water, and
if necessary a watertight coaming
should be provided to form a well
around the base of such equipment
with provisions for removing water
from the well.

(¢) Accessibility. The design and ar-
rangement of electrical apparatus
should provide accessibility to parts
requiring inspection or adjustment.
Armature and field coils, rotors and
revolving fields should be removable,
and where air ducts are used there
should be means of access.

(d) Waltertight equipment. All elec-
trical equipment exposed to the
weather or located in spaces where
they would be exposed to seas, splash-
ing, or other severe moisture condi-
tion, shall be of the watertight type or
be protected by means of watertight
enclosures which shall be such as to
prevent the exposure of the equip-
ment to temperatures in excess of
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those for which they have been de-
signed.

(e) Corrosion-resistant parts. Enclo-
sures, working and other parts of elec-
trical equipment which would be dam-
aged or rendered ineffective by corro-
sion, shall be made of corrosion-resis-
tant materials or of material rendered
adequately corrosion resistant.

(f) Grounding of permanent equip-
ment. (1) All exposed metal parts of
electrical machines or equipment
which are not intended to be “live,”
but are liable to become “live” under
fault conditions, shall be grounded
and all electrical apparatus shall be so
constructed and so installed that
danger of injury in ordinary handling
shall not exist.

(2) Metal frames of all portable
lamps, tools, and similar apparatus
supplied as ship’s equipment and rated
100 volts or more shall be grounded
through a suitable conductor in the
supply cable.

(g) Limilations of procelain use.
Porcelain should not be used for lamp
sockets, switches, receptacles, fuse
blocks, etc., where the material is rig-
idly fastened by machine screws or the
equivalent.

§111.05-20 Temperature ratings.

(a) In the requirements of this sub-
chapter, except as noted in paragraph
(b) of this section, an ambient tem-
perature of 40° C. has been assumed
for all locations except boiler and en-
ginerooms while for these latter
spaces 50° C. has been assumed as the
ambient temperature. Where the am-
bient temperature is in excess of these
values, the total temperature specified
shall not be exceeded. Where equip-
ment has been rated on ambient tem-
peratures less than those contemplat-
ed, consideration will be given to the
use of such equipment provided the
total temperature for which the equip-
ment is rated will not be exceeded.

(b) For the assumed ambient tem-
perature for lighting fixtures see
§ 111.75-20(a)4). For the assumed am-
bient temperature for thermal trip cir-
cuit breakers see § 111.50-15¢(e)(6)(i).
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§ 111.05-25 Nature of electrical supply.

(a) Standard systems. The following
systems of distribution are recognized
as standard:

(1) Two-wire with direct current or
single-phase alternating current;

(2) Three-wire with direct current or
single-phase alternating current;

(3) Three-wire, three-phase alternat-
ing current; and

(4) Four-wire, three-phase alternat-
ing current.

(b) Standard voltages. The voltages
given in Table 111.05-25(b) are recog-
nized as standard.

TABLE 111.05-25(b)—STANDARD VOLTAGES

Equipment Direct current (volts)  Alternating current
(volts)
Lighting 115 115 and 120.
Power 115 and 230 .... 115, 120, 208, 220,
and 440.
Generators...... 120 and 240 ............... 120, 125, 216, 230
and 450.
Propulsion....... 1,000 maximum.......... 7,500 maximum.

(c) Standard frequency. A frequency
of 60 hertz is recognized as standard
for alternating-current lighting and
power systems.

(d) Others. Special consideration will
be given to systems, voltages, or fre-
quencies differing from the recognized
standard.

§ 111.05-30 Insulation materials.

(a) Definition of terms. Certain
terms used in this section are defined
as follows:

(1) “Experience” means successful
operation for a long time under actual
operating conditions of machines de-
signed with temperature rise at or
near the temperature rating limit.
(NEMA Publication No. MG 1)

(2) ““Accepted test” means a test on a
system or model system which simu-
lates the electrical, thermal, and me-
chanical stresses occurring in service.
(NEMA Publication No. MG 1)

(b) Class designation. Insulation ma-
terial referred to in this subchapter is
designated by class as described in this
section.

(¢) Class A Insulation. A Class A in-
sulation system is one that has a suit-
able thermal endurance when operat-
ed at the limiting Class A temperature
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specified in the temperature rise
standard for the machine under con-
sideration, as determined by the man-
ufacturer’s experience or by an accept-
ed test. Typical materials or combina-
tions of materials used in Class A sys-
tems include cotton, paper, cellulose
acetate films, enamel-coated wire or
similar organic materials impregnated
with suitable substances. (NEMA Pub-
lication No. MG 1)

(d) Class B Insulation. A Class B in-
sulation system is one that has a suit-
able thermal endurance when operat-
ed at the limiting Class B temperature
specified in the temperature rise
standard for the machine under con-
sideration, as determined by the man-
ufacturer’s experience or by an accept-
ed test. Typical materials or combina-
tions of materials used in a Class B
system include mica, glass fiber, asbes-
tos, or other materials, not necessarily
inorganic, with compatible bonding
substances having suitable thermal
stability. (NEMA Publication No. MG
1) .
(e) Class C Insulation. A Class C in-
sulation system contains materials
consisting entirely of mica, porcelain,
glass, quartz, or similar inorganic ma-
terials. (ANSI C-50)

(f) Class F Insulation. A Class F in-
sulation system is one that has a suit-
able thermal endurance when operat-
ed at the limiting Class F' temperature
specified in the temperature rise
standard for the machine under con-
sideration, as determined by the man-
ufacturer’s experience or accepted
test. Typical materials or combina-
tions of materials used in a Class F
system include mica, glass fiber, asbes-
tos or similar materials, not necessar-
ily inorganic, with compatible bonding
substances having suitable thermal
stability. (NEMA Publication No. MG
1

(g) Class H Insulation. A Class H in-
sulation system is one that has a suit-
able thermal endurance when operat-
ing at the limiting Class H tempera-
ture specified in the temperature rise
standard for the machine under con-
sideration, as determined by the man-
ufacturer’s experience or an accepted
test. Typical materials or combina-
tions of materials used in Class H sys-
tems include mica, glass fiber, asbes-
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tos, silicone elastomer, or similar ma-
terials, not necessarily inorganic, with
compatible bonding substances, such
as silicone resins, having suitable ther-
mal stability. (NEMA Publication No.
MG D

[CGFR 72-35, 37 FR 4961, Mar. 8, 1972]

Subpart 111.10—Generators

§111.10-1 Power requirements.

(a) Propulsion. The power for the
main propulsion equipment may be de-
rived from a single generator.

(b) Ship’s service. (1) All ocean ves-
sels using electricity for ship’s service
power or light shall be provided with
at least two ship’s service generating
sets. The capacity of the generating
sets shall be sufficient to carry the
necessary sea load under normal oper-
ation with any one generating set in
reserve.

(2) As an alternative to paragraph
(b)(1) of this section, a ship’s service
system consisting of one large steam
turbogenerator designed for continu-
ous operation and a smaller automati-
cally started standby generator will be
permitted. The smaller generator
should normally not be smaller than
one-half the capacity of the larger
unit and in every case shall be of suffi-
cient size to provide for the at-sea
hotel and cargo services and to simul-
taneously maneuver the vessel at a
reasonable speed. The larger unit shall
have an adequate capacity to handle
all normal sea loads including all hotel
and cargo services.

(3) On a vessel having a single pro-
pulsion boiler, a source other than
steam must drive one of the gener-
ators required by subparagraph (1) of
this paragraph.

(¢) Emergency power and lighting.
See Part 112 of this subchapter for re-
quirements.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970,
as amended by CGFR 72-35, 37 FR 4961,
Mar. 8, 19721

§111.10-5 Prime movers.

(a) In general, compliance of prime
movers with the rules promulgated by
the American Bureau of Shipping will
be considered as satisfactory evidence



§111.10-10

of structural and operational efficien-
cy of prime movers.

(b) Special consideration will be
given to the structural and operational
features of prime movers for small ves-
sels or of unusual design not contem-
plated by the rules of the American
Bureau of Shipping.

§ 111.10-10 Excitation.

(a) General. Direct-current rotating
exciters shall conform to all the appli-
cable requirements for direct-current
generators.

(b) Propulsion. Separately excited
propulsion generators should be pro-
vided with more than one means of ex-
citation. Exciters may be either direct
connected or independent generating
sets. Current may be derived from the
ship’s service power or lighting sets.

§ 111.10-15 Generator construction.

(a) General. (1) In general, compli-
ance of generators with the rules pro-
mulgated by the American Bureau of
Shipping will be considered as satisfac-
tory evidence of the structural effi-
ciency of generators.

(2) Special consideration will be
given to the construction of generators
for small vessels or of unusual design
not contemplated by the rules of the
American Bureau of Shipping.

(b) Circulating currents. Means shall
be provided to prevent circulating cur-
rents from passing between the jour-
nal and the bearing, where the design
and arrangement of the machine is
such that damaging current may be
expected.

(¢) Moisture condensation preven-
tion. All emergency generators and all
generators whose weight excluding
the shaft is over 1,000 pounds should
be provided with means to prevent
moisture condensation in the machine
when idle. Where steam heating coils
are installed for this purpose, there
are to be no pipe joints inside the cas-
ings.

(d) Terminal arrangement. All gen-
erator terminals should be protected
against accidental contact, mechanical
damage, and where necessary, against
dripping moisture by drip shields or
drip-proof enclosures. Where cables
enter dripproof enclosures from the
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sides or top, they should be provided
with terminal tubes.

(e) Nameplates. (1) All generators
shall be fitted with nameplates of cor-
rosion-resistant material marked with
the following information:

(i) Manufacturer’s type and frame
designations;

(ii) Qutput;

(iii) Kind of rating;

(iv) Temperature rise at rated load;

(v) Design ambient temperature;

(vi) Revolutions per minute at rated
load;

(vii) Voltage;

(viii) Amperes at rated load; and,

(ix) Type of windings for direct-cur-
rent machines.

(2) For alternating-current gener-
ators, in addition to the required infor-
mation listed in paragraph (a)1l) of
this section, the following information
also shall be set forth:

(i) Number of phases;

(ii) Frequency;

(iii) Power factor;

(iv) Exciter voltage; and,

(v) Exciting current in amperes at
rating.

(f) Temperature detectors. Alternat-
ing-current generators of 500 kva and
above, when access to coils is difficult,
and all alternating-current propulsion
generators, should be provided with
means for obtaining the temperatures
of the stationary windings. The tem-
perature should be indicated at a con-
venient location, preferably the con-
trol panel.

(g) Ventilation and protection. (1)
Propulsion and ship’s service gener-
ators not enclosed ventilated shall
have all openings protected with sub-
stantial wire or mesh screen to prevent
personnel injury, and shall be pro-
vided with protection against dripping
liquids equivalent to that of a drip-
proof machine.

(2) Where the protection of the gen-
erator is not the equivalent of a pro-
tected machine as defined in § 110.15-
175(h) of this subchapter, the arrange-
ment will require specific approval for
each installation.

(3) Dampers shall be provided in
ventilation air ducts except where re-
circulating systems are used.

(h) Fire extinguishing. Fire extin-
guishing systems suitable for fires in
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electrical equipment are to be fitted to
propulsion generators which are en-
closed or in which the air gap is not di-
rectly exposed. See Part 34 of Sub-
chapter D (Tank Vessels), Part 76 of
Subchapter H (Passenger Vessels), and
Part 95 of Subchapter 1 (Cargo and
Miscellaneous Vessels) of this chapter
for details of the systems.

(i) Insulation of windings. Armature
and field coils should be treated to
resist oil and water.

(j) Lubrication—(1) Ship’s service
generators. In general, all generators
should be located with their shafts in
a fore and aft direction on the vessel,
and they must lubricate and operate
satisfactorily when permanenetly in-
clined to an angle of 15° athwarthship
and 5° fore and aft; the bearings are to
be so arranged that they will not spill
oil under a momentary roll of 30°.
Where it is not practicable to mount
the generators with armature shafts in

§ 111.10-20

the fore and aft direction their lubri-
cation will require special considera-
tion. Generators depending on forced
lubrication, unless otherwise ap-
proved, should be provided with means
to shut down their prime movers auto-
matically on failure of the lubricating
system. Provision is to be made to pre-
vent oil or oil vapor from passing into
the machine windings.

(2) Emergency generators. For lukri-
cation of emergency diesel-driven gen-
erator sets also see Subpart 112.50 of
this subchapter.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 19711

§ 111.10-20 Voltage regulation.

(a) Ship’s service generalor. (1)
Ship’s service generator’s inherent
voltage regulation characteristics shall
comply in general with all the applica-
ble requirements contained in Table
111.10-20¢a)(1).

TABLE 1.10-20(a)(111)—GENERATOR VOLTAGE REGULATION

Type of generator

Load variation

Voltage variation
(maximumy)

100 percent to 20 percent
20 percent to 100 percent

Direct-current shunt or stabilized
shunt wound generator.

20 percent to 100 percent
20 percent to 100 percent
100 percent to 20 percent

Direct-current compound wound
generator and direct-current
shunt wound generator with
voltage regulator.

Direct-current 3-wire generator (In
addition to the above).

Rated current on either p

Alternating-current generator and O percent to 100 percent (|
regulator (no reactive droop
compensation).

Two or more alternating-current
generators and regutators
with reactive droop
compensation adjusted for a
voltage droop of not more
than 4 percent of rated
voltage for a reactive load
change from 0 percent to 60
percent of continuous kilovolt-
ampere rating.

rated power factor).
0 percent to 100 percent (i
100 percent to O percen
rated power factor).

and 25 percent rated current on neutral
and rated voltage positive to negative.

100 percent to O percent (decreasing). (At

(decreasing). . 8 percent voltage rise.

(increasing) ..

12 percent voltage drop.

2% percent.

3 percent from average of ascending and de-
scending curves.

(increasing)..
(increasing) ..
(decreasing).

Negative to neutral and positive to neutral 2
percent of rated positive to negative volt-
age.

1 percent of rated voitage from a median
value halfway between highest and lowest
values attained. *

Not more than 4 percent droop and no point
more than 1 percent of rated voltage from
the average curve drawn through a plot of
settled voltage versus load for any increas-
ing or decreasing load between zero and
full load.

ositive or negative

increasing) ....

increasing)
t (decreasing). (At

'Maybe 2% percent for emergency generator.

(2) Generators shall, where practica-
ble, be tested with their own driving

units. When tested with temporary
driving units, allowance shall be made
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for the expected speed regulation of
the driving units to assure satisfactory
voltage regulation, as provided by
Table 111.10-20¢a)1), after assembly
with the permanent driving units.

(3) Where automatic voltage regula-
tors are not supplied, the d.c. ship’s
service generators should be approxi-
mately flat compounded except that,
if the load fluctuation does not inter-
fere with the operation of vital auxil-
iaries, shunt wound generators with-
out voltage regulators or stabilized
shunt wound machines may be used.

(4) In general a separate regulator
should be supplied for each alternat-
ing-current generator. When it is in-
tended that two or more generators
will be operated in parallel, reactive
droop compensating means should be
provided to divide the reactive power
properly between the generators. The
regulator in conjunction with the ex-
citer and the generator characteristics
should be capable of performing in ac-
cordance with conditions set forth in
subparagraphs (1) and (2) of this para-
graph.
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§ 111.10-25 Parallel operation.

In general, when the installation is
such that two or more generators are
to be operated in parallel, the load on
any generator should not differ more
than plus or minus 15 percent of its
rated kilowatt load from its propor-
tionate share, based on the generator
ratings, of the combined load for any
steady state condition in the combined
load between 20 percent and 100 per-
cent of the sum of the rated loads of
all generators. The starting point for
the determination of the foregoing
load distribution requirements should
be at 75 percent load with each gener-
ator carrying its proportionate share.

§111.10-30 Temperature limitations.

Generators shall be designed for an
ambient temperature of 50° C. When
tested in accordance with ANSI C-50
the temperature rises shall not exceed
the values given in Tables 111.10-
30(al) and 111.10-30(a2). Where provi-
sions are made for insuring an ambi-
ent temperature of 40° C. or less, the
temperature rises may be 10° C. higher
than the values given in the tables.

TABLE 111.10-30(a1)—LiMiTS OF TEMPERATURE RISES FOR DIRECT-CURRENT GENERATORS BASED ON 50° C AMBIENT
TEMPERATURE '

Limits of temperature rises—degrees centigrade
. {measured by thermometer) 2 3

Part of generator Class A insutation ° Class B insulation Class H insulation
Contin- At end Contin- At end Contin- At end
uous of 2-hour uous of 2-hour uous of 2-hour
overload overload overload
All insulated windings other than items next following ...... 40 55 60 75 80 105
Single-layer field windings with exposed uninsulated sur-
faces and bare copper windings 50 65 70 85 100 125
Cores and mechanical parts in .contas
to insulation 40 60 80
Commutator and collector fiNgs............currneerriererionananenne 55 75 95
German silver or grid shunts on series field windings ....... 175 .. 175 (@]

Bearings

35 ..

'Special consideration shall be given to other parts of the
2Where other methods are used refer to ANSI C-50 for te
3 For Class F insulation refer to NEMA-MG1.

machine such as bearings, etc.
mperature rise limits.
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TABLE 111.10-30(a2)—LIMITS OF TEMPERATURE RISES FOR ALTERNATING-CURRENT GENERATORS BASED ON 50° C. AMBIENT
TEMPERATURE ! 2

Limits of temperature rises, degrees centigrade 3

Salient pole Turbine type
generators generators
ltem Determined by— Class Class Class Class Class Class
Ain- Bin- Hin- Ain- Bin- Hin-
sula- sula- sula- sula- sula- sula-
tion tion tion tion tion tion
Armature windings of machines of 1,500 kva. and Thermometer.................... 40 60 100 s e e
less. .
Armature windings of machines of 750 kva. and do 40 60 100
less.
Armature windings with 2 coil sides per slot in sta- Imbedded detector .......... 50 70 10 e et crveeeanene
tors of machines above 1,500 kva,
Armature windings with 2 coil sides per slot in sta- do 50 70 110
tors of machines above 750 kva.
Insulated field windings 50 70 110 s 80 120
Collector rings 55 75 115 55 75 115
Cores and mechanical parts in contact with or ad- 40 60 100 40 60 100
jacent to insulation.
do 35 0 (3 35 0 (3

Bearing

! For generators having 25 percent overload rating for 2 hours, the temperature at the end of the overload run when con-
ducted immediately following the continuous run shall not exceed the figures in the table by more than 15° C. except for collec-
tor rings which shall be in accordance with the table.

2 Special consideration shall be given to other parts of the machine such as bearings, etc.

3 For Class F insulation, refer to NEMA-MG1.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970; 36 FR 5606, Mar. 25, 1971]

§111.10-35 Dielectric strength of insula-

tion.

Generators shall be capable of with-
standing without damage a dielectric
test in accordance with ANSI C-50.

§111.10-40 Tests.

Sufficient tests should be made by
the manufacturer to insure that the
machine is in accordance with these

regulations.

Subpart 111.15—Storage Batteries

§ 111.15-1 General requirements.

(a) Power and light batteries.

Power

(¢) Categories. Batteries shall be
classified into three types depending
upon power output of the battery
charger.

(1) Large. Large batteries shall be
considered those connected to a bat-
tery charger whose output is more
than 2 kw. (calculated from the maxi-
mum obtainable charging current and
the normal voltage of the battery).

(2) Moderate. Moderate batteries
shall be considered those connected to
a battery charger whose output is be-
tween 0.2 kw. and 2 kw. (calculated
from the maximum obtainable charg-
ing current and the normal voltage of
the battery).

(3) Small. Small size batteries shall
be considered those connected to a
battery charger whose output is less

and lighting batteries may be of the
lead acid or alkaline type, or any other
approved type, due consideration
being given to suitability for any spe-
cific application. The cells shall be
constructed so as to prevent spilling of
electrolyte due to an inclination of 40°

than 0.2 kw.

tery).

(calculated from the
maximum obtainable charging current
and the normal voltage of the bat-

(d) Nameplates. Each tray shall be

from the normal.
(b) Emergency and general

alarm

storage batteries. When batteries are
used for emergency lighting and power
loads or for general alarm system
loads, the requirements of Part 112 of
this subchapter are also applicable.
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provided with a durable nameplate se-
curely attached, bearing the manufac-
turer’s name or trade mark and type
designation, the ampere-hour rating at
a specific rate of discharge, and the
specific gravity of the electrolyte (for
a lead acid battery when fully
charged). Data molded on the tray
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case will be acceptable in lieu of a
nameplate.

§111.15-5 Battery installation.

(a) Large storage baltteries. Large
batteries should be installed in a room
assigned to batteries only, but may be
installed in a box on deck if a room is
not available. Lighting equipment in-
stalled in a battery room shall be ex-
plosion proof suitable for Class I,
Group B locations. Devices liable to
arc, such as switches, battery chargers,
and similar devices shall not be in-
stalled in battery rooms. The overload
protective device required by § 111.15-
25 should be placed in each conductor
adjacent to but outside the room. Elec-
tric cables other than those serving
the battery or battery room lighting
should be routed around rather than
through the battery room.

(1) A ‘“danger notice” shall be per-
manently secured to the doors of the
battery room or to the covers of bat-
tery deck boxes indicating that a

. naked light or smoking in these rooms
or in this vicinity is prohibited.

(b) Battleries of moderale size. Bat-
teries of moderate size as described in
§ 111.15-1(c)(2) should preferably be
installed in a battery room or in a box
on deck, but may also be installed in a
box or locker in some suitable space
such as an engineroom, storeroom, or
similar space or may be installed open
in the engineroom or in a similar well-
ventilated compartment if protected
from falling objects. Batteries should
not be installed in sleeping spaces.
Engine cranking batteries should be
located as closely as possible to the
engine or engines served.

(¢) Baltteries of small size. Batteries
of small size as described in § 111.15-
1(c¢) (3) may be installed in such places
as open working spaces and boat
engine compartments provided that
the space is ventilated.

§111.15-6 Arrangement.

(a) Ballery trays. Battery trays
should be chocked with wood strips or
equivalent to prevent movement and
each tray should be fitted with nonab-
sorbent insulating supports on the
bottom and with similar spacer blocks
at the sides or with equivalent provi-
sions to secure air circulation space all
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around each tray. Battery trays
should be so arranged that the trays
are accessible and with not less than
10 inches head room.

(b) Tiers. When batteries are ar-
ranged in two or more tiers, all shelves
should have not less than 2 inches
space front and back for circulation of
air.

§ 111.15-10 Ventilation.

(a) General. All rooms, lockers, and
boxes for storage batteries should be
arranged or ventilated to avoid accu-
mulation of flammable gas.

(b) Battery rooms. (1) Battery rooms
which contain large battery banks as
defined in § 111.15-1(c)(1) must be ven-
tilated by mechanical exhaust.

(i) Adequate openings for air inlet,
whether or not connected to ducts,
must be provided near the floor or the
bottom of lockers or boxes. In every
case, the quantity of the air expelled
must not be less than:

(¢=3.89 in.)
where:
g=Quantity of expelled air in cubic feet
per hour.

i=Maximum charging current during gas
formation, or one-fourth of the maxi-
mum obtainable charging current of
the charging facility, whichever is
greater.

n=Number of cells.

(2) All other battery rooms must be
ventilated by either—

(i) Ducts installed from the top of
the room to the open air with no part
more than 45° from the vertical and
not containing appliances that impede
the free passage of air or gas mixtures,
such as flame arresters; or,

(ii) Mechanical exhaust, as provided
in the requirements of subparagraph
(1) of this paragraph.

(c) Ballery lockers. Battery lockers
should be ventilated, if practicable
similarly to battery rooms by a duct
led from the top of the locker to the
open air or to an exhaust ventilation
duct, but the duct may terminate not
less than 3 feet above the top of the
locker in machinery spaces and similar
well-ventilated compartments. Louvers
or equivalent should be provided near
the bottom for entrance of air.

(d) Deck bozxes. Deck boxes should be
provided with a duct from the top of
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the box terminating at least 4 feet
above in a gooseneck, mushroom head,
or equivalent to prevent entrance of
water. Holes for air inlet should be
provided on at least two opposite sides
of the box. The entire deck box, in-
cluding openings for ventilation,
should be weathertight to prevent en-
trance of spray or rain.

(e) Boxes for small batleries. Boxes
for small batteries require no ventila-
tion other than openings near the top
to permit escape of gas.

() Power ventilation. When power
ventilation is required:

(1) The system must be separate
from ventilation systems for other
spaces;

(2) Electric motors, unless of a type
which is totally enclosed and explo-
sion proof, must be located outside of
the ducts and outside the compart-
ment required to be ventilated;

(3) Blower blades must be a non-
sparking combination; and

(4) The system must be interlocked
with the battery charger so that the
battery cannot be charged without
ventijlation.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970,
as amended by CGFR 72-35, 37 FR 4961,
Mar. 8, 19721

§ 111.15-15 Protection from corrosion.

(a) Shelves in battery rooms or lock-
ers for acid batteries should have a
watertight lining of sheet lead of Ye-
inch thickness carried up not less than
3 inches on all sides. For alkaline bat-
teries the shelves should be similarly
lined with steel not less than Y%:-inch
thick. Alternatively, a battery room
may be fitted with a watertight lead
pan for acid batteries, steel for alka-
line batteries, over the entire deck,
carried up not less than 6 inches on all
sides. Deck boxes should be lined in
accordance with the above alternative
method. Boxes for small batteries
should be lined to a depth of 3 inches
consistent with the methods described
above.

(b) Alternate lining materials may
be used in lieu of lead or steel if it can
be established that the material is cor-
rosion-resistant to the specified elec-
trolyte used in the batteries.

40-130 0—79—4
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§ 111.15~20 Conductors.

When conductors enter battery
rooms the holes shall be made water-
tight. All connections within battery
rooms shall be resistant to the electro-
lyte. Cables shall be sealed to resist
the entrance of electrolyte by spray or
creepage. The size of the connecting
cables is to be based on current-carry-
ing capacities given in Table 111,60-
1(e)(1)i) and the starting rate of
charge or maximum discharge rate,
whichever is the greater, shall be
taken into consideration in determin-
ing the cable size.

§111.15-25 Overload and reverse current
protection.

(a) An overload protective device
shall be placed in each battery conduc-
tor, except that engine cranking bat-
teries and batteries with a nominal po-
tential of 6 volts or less need not be
protected against overload. For large
storage batteries the overcurrent de-
vices shall be located adjacent to but
outside of the battery room.

(b) The charging equipment (except
when a rectifier is employed) for all
batteries with a nominal voltage more
than 20 percent of line voltage shall
provide automatic protection against
reversal of current.

Subpart 111.20—Transformers

§ 111.20-1 General requirements.

All transformer windings should be
treated to resist moisture, sea atmos-
phere, and oil vapors.

§111.20-5 Temperature rise.

(a) The temperature rise, based on
an ambient temperature of 40° C.,
shall not exceed the following:

(1) For Class A insulation: 55° C.

(2) For Class B insulation: 80° C.

(3) For Class H insulation: 150° C.
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(b) If the ambient temperature ex-
ceeds 40° C. the transformer shall be
derated so that the total temperature
given in this section is not exceeded.
Temperatures are to be taken by the
resistance method of temperature de-
termination.

Subpart 111.25—Motors

§111.25-1 General requirements.

The requirements for generators
contained in §111.10-15 (a), (b), (c¢),
H), (g), (), (i), and (j) are also applica-
ble to motors, except that § 111.10-15
(¢) (f), and (h) are applicable to pro-
pulsion motors only.

§ 111.25-5 Nameplates.

(a) All motors shall be fitted with
nameplates of corrosion-resistant ma-
terial. The nameplates shall be
marked with the following informa-
tion:

(1) Manufacturer’s type and frame
designation;

(2) Output (hp.);

(3) Kind of rating;

(4) Design ambient temperature;

(5) Temperature rise at rated load;

(6) Revolutions per minute at rated
load;

(7) Voltage;

(8) Amperes at rated load; and,

(9) Type of winding (for direct-cur-
rent machines).

(b) For alternating-current motors in
addition to the required information
listed in paragraph (a) of this section,
the nameplates also shall be marked
with the following information:

(1) Number of phases;

(2) Frequency;

(3) Power factor (synchronous
motors only);

(4) Exciter voltage (synchronous
motors only);

(5) Exciter current (synchronous

motors only);
(6) Secondary voltage (polyphase
wound-rotor induction motors only);
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(7) Secondary amperes at rated load
(polyphase wound-rotor induction
motors only);

(8) For motors rated at 2 horsepow-
er or larger, except a polyphase woun-
drotor motor, a code letter to show its
input in kilovolt-amperes with locked
rotor selected from Table 111.25-
5(b)(8); and

TABLE 111.25-5(B)(8)—LOCKED ROTOR INDICATING
Cope LETTERS—Continued

KVA per hp.
with locked
rotor

0-3.14
3.15-3.54
3.55-3.99
4.0-4.49
4.5-4.99
5.0-5.59
5.6-6.29
6.3-7.09
7.4-7.99
8.0-8.99
9.0-9.99
10.0-11.19
11.2-12.49
12.5-13.99
14.0-15.99
16.0-17.99
18.0-19.99
20.0-22.39
22.4 and up

Code letter

<CHMIOVZZIrXCIOMMOOT»

(9) For multispeed motors, amperes
at rated load for each winding or wind-
ing connection.

(¢c) For nonvital motors, such as
winch motors, refrigeration motors,
water cooler motors, galley appliance
motors, and similar motors, name-
plates with standard commercial
markings will be acceptable. Name-
plates for motors located in corrosive
locations shall be made of corrosion-
resistant material.

o

§111.25-10 Temperature limitations.

(a) Motors for use in the engine
room or boiler room shall be designed
for an ambient temperature of 50° C.
Motors for use in locations where the
ambient temperature will not exceed
40° C. may be designed for an ambient
temperature of 40° C. Motors, when
tested in accordance with ANSI C-50
shall not exceed the limits of tempera-
ture rises given in Tables 111.25-10(al)
and 111.25-10(¢a2).
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TABLE 111.25-10(a1).—LIMITS OF TEMPERATURE RISES FOR DIRECT-CURRENT MOTORS *

Limits of temperature rises; degrees centigrade
(thermometer method) 2 ?

Part of motor and type of enclosure Class A insulation Class B insulation Class H insulation

40° C. 50° C. 40° C. 50° C. 40° C. 50° C.
ambient  ambient ambient ambient ambient  ambient
tempera- tempera- tempera- tempera- tempera- tempera-

ture ture ture ture ture ture
All insulated windings other than item next
following:
Open and semienclosed 50 40 70 60 110 100
Totally enclosed 55 45 75 65 115 105
Single-layer field windings with exposed
uninsulated surfaces and bare copper windings:
Open and semienclosed 60 50 - 80 70 130 120
Totally enclosed 65 55 85 75 135 125
Cores and mechanical parts in contact with or
adjacent to insulation:
Open and semienclosed 50 40 70 60 110 100
Totally enclosed 55 45 75 B5 e s
Commutators and collector rings:
All types. 65 55 85 75 125 115
Bearings:
Open and semienclosed 40 35 45 40 @] §]
Totally enclosed 45 40 50 45 (] (@]

! Special consideration shall be given to other parts of the machine, such as bearings, etc.
AWhere other methods are used refer to ANSI C-50 for temperature rise limits.
3 For Class F insulation refer to NEMA-MG1.

TaBLE 111.25-10(a2).—LIMITS OF TEMPERATURE RISES FOR ALTERNATING-CURRENT MOTORS ! 2

‘Limits of temperature rises; degrees centigrade
(thermometer method) ® +

Part of motor and type of enclosure Class A insulation Class B insutation Class H insulation

40° C. 50° C. 40° C. 50° C. 40° C. 50 ° C.
ambient ambient ambient ambient ambient  ambient
tempera- tempera- tempera- tempera- tempera- tempera-

ture ture ture ture ture ture

Coil windings, cores and mechanical parts in
contact with, or adjacent to insulation:
All except totally enclosed.........couovvmeeenennisinnnens 50 40 70 60 110 100
Totally enclosed 55 45 75 65 115 105
Collector rings, commutators (the class of insulation
refers to insulation affected by the heat from the com-
mutator or collector rings, which insulation is em-
ployed in the construction of the commutator or col-
fector rings or is adjacent thereto):.
All types 65 55 85 75 125
Bearings:
Open and semienclosed 40 35 45 40 &) &)
Totally enclosed 45 40 50 45 &) (3

! Squirrel-cage windings and mechanical parts not in contact with or adjacent to insulation may reach such temperatures as
will not be injurious in any respect.

2 Special consideration shall be given to other parts of the machine, such as bearings, etc.

>Where other methods are used refer to ANSI C-50 for temperature rise limits.

* For Class F insulation refer to NEMA-MG1.

§111.25-15 Duty cycle. may be short-time rated motors as in-

Motors shall be rated for continuous dicated. Any other motors of similar
duty, except that motors for the appli- duty may have consistent short-time
cations listed in Table 111.25-15(a) Tratings.
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TABLE 111.25~15(a)

Minimum short-time
rating of motor in

Application of motor hour
Deck winch and direct acting Y.
capstan.
Deck winch with hydraulic Continuous at no load,
transmission.. followed by % hour at
full load.
Direct acting windlass.......c.cocccovereruene Y

Y% hour idle pump
operation followed by
Y hour full load
operation.

Steering gear, direct acting.............. 1.

Steering gear, indirect drive............... Continuous operation at
15 percent load
followed by 1 hour at
full load.

Yia.

Windlass with hydraulic
transmission..

Watertight door operators...
Lifeboat winches

§ 111.25-20 Dielectric strength of insula-
tion.

Motors shall be capable of with-
standing without damage a dielectric
test in accordance with ANSI C-50.

§ 111.25-25 Terminal arrangement.

All motors shall be provided with
terminal leads in terminal boxes se-
cured to the frames. Terminal boxes
shall be dripproof or watertight, con-
sistent with the motor enclosure. The
ends of motor terminal leads shall be
fitted with connectors. As an alternate
to this arrangement, the frames of
motors may be fitted with terminal
tubes through which the cable shall
pass to suitable terminals inside the
frame.

§ 111.25-30 Enclosure and protection.

(a) General. Motors for use in the
engineroom or spaces where subject to
mechanical injury, or dripping of oil
or water, shall be either of the water-
proof or dripproof protected type, or
they may be of the open type if pro-
tected in accordance with §111.10-
15(g). Care shall be exercised in locat-
ing motors high enough to avoid bilge
water. Motors shall not be located be-
neath and covered by the floorplates
unless otherwise approved by the
Commandant.

(b) Pump motors. Motors for operat-
ing plunger and close coupled pumps
should have the driving end entirely
enclosed or designed to prevent leak-
age from entering the motor.
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(c) Motlors for use on weather decks.
Motors for use on weather decks shall
be of the waterproof type or shall be
enclosed in waterproof housings,
drained as described in § 110.15-175(k)
of this subchapter.

(d) Motors installed below decks.
Motors installed below decks should
be located in as dry a place as practica-
ble and proximity to steam, water, and
oil piping should be avoided.

(e) Motors for hazardous locations.
Motors for use in hazardous locations
shall comply with the requirements of
§ 111.80-5.

§ 111.25-35 Current ratings.

For continuous duty motors, the cur-
rent values given in the Table 111.25-
35 (a) shall be used for the purpose of
determining the current-carrying ca-
pacity of conductors, switches, branch-
circuit overcurrent devices, etc., in lieu
of the actual current ratings marked
on the motor nameplate. For multi-
speed motors, for motors of unusual
speeds, and for other than continuous
duty motors, the nameplate current
values shall be used. The motor-run-
ning overcurrent protection shall be
based on the motor nameplate current
rating or ratings.

TABLE 111.25-35(a)—APPROXIMATE FuLL-LOAD

CURRENTS OF CONTINUOUS DUTY MOTORS !

Full-load current—amperes

3-phase, alternating-current
induction motors

Motor Direct-

horse- current

power motors Squirrel-cage Wound-rotor
115 230 220 440 220 440
volts  volts  volts volts volts volts

1.0 0.90
1.3 1.16
1.6 1.4
23 1.9
33 26
43 3.4
5.3

6.3 5.0 25 6.8 34
73 58 29 7.2 36
83 6.3 3.1 8.0 4.0
10.3 7.6 3.8 88 44
123 9.0 45 10.5 5.3

19.8 145 7.2 16 8.0
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TABLE 111.25-35(a)—APPROXIMATE FuLL-LOAD—
Continued

CURRENTS OF CONTINUOUS DUTY MOTORS !

Full-load current—amperes

3-phase, alternating-current
induction motors

Motor Direct-
horse- current
power motors Squirrel-cage Wound-rotor
115 230 220 440 220 440
volts volts volts volts volts  volts
17.2 8.6 18 9
21 10.5 23 11.5
24.8 124 26 13
26 13.5 29 14.5
34 17 36 18
40 20 42 21
46 23 48 24
52 26 54 27
58 29 60 30
€5 32 68 34
70 35 72 36
78 39 80 40
92 46 94 47
102 51 104 52
116 58 116 58
126 63 128 64
152 76 154 77
188 94 188 94
250 125 250 125
310 155 310 155
370 185 370 185
490 245 490 245

Table 111.25-35(a) gives values that are approximate,
and typical only of motors for usual speeds and frequencies.
For low speed and special motors, the full-load currents are
somewhat higher than the values shown. For this reason, the
values shown should be used only for estimating purposes
and the selection of cable. They should not be used in the
selection of overload relay heaters and coils.

[CGFR 170-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 19711

Subpart 111.30—Switchboards

§ 111.30-1 General requirements.

(a) General. Controlling appliances
for propulsion and ship’s service
equipment should include the appara-
tus necessary for starting, stopping,
reversing, and controlling the speed of
motors, together with essential safety
devices. All wearing parts are to be
readily renewable.
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(b) Switchboard installation and lo-
cation. Switchboards shall be installed
in as dry a place as possible. Switch-
boards shall be secured to a solid foun-
dation, shall clear overhead deck
beams by at least 4 inches and shall be
either self-supporting or braced to the
bulkhead or deck above. In case the
latter method is used, means of brac-
ing shall be flexible to allow deflection
of the ship’s structure without buck-
ling the control cell or assembly struc-
ture. In a passenger ship where there
is only one main generating station,
the main switchboard shall be located
in the same main fire zone. A clear
working space of not less than 36
inches shall be provided in front of
the switchboard. Working space in the
rear of the switchboard shall not be
less than the values shown in Table
111.30-1(b) unless specifically ap-
proved otherwise or construction is in
accordance with paragraph (b)1) of
this section.

(1) Where the size or design of a
vessel precludes the use of switch-
boards with adequate clear working
space in the rear of the switchboard,
the switchboard may be constructed to
be accessible from the front only. In
addition to the construction require-
ments in this support, switchboards,
accessible from the front only shall be
constructed to meet the following re-
quirements unless specifically ap-
proved otherwise:

(i) Mounting panels for fuses, instru-
ment transformers, transducers and
the like shall be mounted within 20
inches of the front of the switchboard.

(ii) Horizontal pans of sheet metal,
expanded metal, or substantial screen
shall be placed at the bottom of cubi-
cles containing fuses, instrument
transformers, etc., to prevent dropping
tools into live buses.

(iii) Bus bars where taps are taken
off shall be located within 20 inches of
the front of the switchboard. Where it
is necessary to locate bus bars deeper
than 20 inches in order to accommo-
date large circuit breakers, such cir-
cuit breakers shall be the draw-out
type.

(iv) Primary bus bars shall be acces-
sible through removable panels.
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TABLE 111.30-1(b)—WORKING SPACE IN REAR OF SWITCHBOARDS

Potential between phases or
conductors

Switchboard width

Clear working space
in rear of switch-
board in inches

of opposite polarity Accessible Accessible
from from
one end both
only ends
50 VOItS OF eSS ....cuvevevreerreeicrieaens Single panel not exceeding 42 inches in width...............cco....... 124 18
More than one pane! or single panel exceeding 42 inches in 130 24
width.
Over 250 volts but less than 600  Single panel not exceeding 42 inches in width ..............ccc........ '30 24
volts. More than one panel or single panel exceeding 42 inches in 136 30
width.
600 volts or over Any width 38 38

! May be reduced not more than 6 inches in way of stiffeners and frame or by equipment on a single panel in the switch-

board.

(v) There shall be at least 6 inches
between adjacent rows of circuit
breakers.

(vi) Deck mounted switchboards
shall have the spaces between the
switchboard enclosure and the vessel’s
structure covered over by sheet metal
to prevent the accumulation of dirt in
inaccessible places. :

(c) Swilchboard mechanical protec-
tion. The sides of switchboards shall
be enclosed and the space in the rear
of switchboards made inaccessible to
other than qualified persons. Noncon-
ducting mats or gratings shall be pro-
vided on deck in the front and rear of
switchboards. Nonconducting han-
drails at the front and nonconducting
guardrails at the rear shall be pro-
vided. Each switchboard shall have a
drip-cover over the top. Hinged panels
of dead front switchboards shall be
provided with positioners and stops.

(d) Switchboard construction.
Switchboards shall be of sturdy con-
struction with a metal frame. Insulat-
ing material used as panels, bases, bus
and connection supports should be
made of impregnated ebony, asbestos,
laminated phenolic material or any in-
combustible equivalent. Panels may be
made of metal if the live parts mount-
ed thereon are properly insulated. The
supporting framework for all panels is
to be of rigid construction. No wood
should be used in the construction of
switchboards except that hardwood or

nonconducting handrails and guar-
drails shall be provided for the protec-
tion of personnel from live parts.

(e) Dead front lype switchboard.
Dead front type switchboards shall be
used where the voltage between poles
or to ground is above 250 volts direct
current or 55 volts alternating current.

(f) Corrosion-resistant parts. Parts
of switchboards and control assemblies
liable to damage by corrosion should
be made of noncorrodible material or
of material made corrosion resistant.

(g) Mechanical strength of working

- parts. All levers, handles, handwheels,

interlocks and their connecting links,
shafts and bearings for the operation
of switches and contactors should be
of such proportions that they will not
be broken or distorted by manual op-
eration.

(h) Nameplates. Nameplates shall be
provided for each (piece of apparatus
to indicate clearly its service. Name-
plates for feeders and branch circuits
shall include the circuit designation,
description of the load served, and the

‘rating or setting of the overcurrent

protective device.

(i) Protection of instrument circuits.
Except as otherwise provided in this
paragraph, instruments, pilot lights,
ground detector lights, potential trans-
formers, and other switchboard de-
vices shall be supplied by circuits pro-
tected by overcurrent devices.

(1) Circuits, the opening of which
would create a hazard in the operation
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of the vessel, shall not be protected
against overcurrent. Such circuits will
usually include electric propulsion
control circuits, voltage regulator
supply circuits, and ship’s service gen-
erator circuit breaker tripping control
circuits.

(2) The secondary circuit of a cur-
rent transformer shall not be fused.
When a current transformer supplies
electrical energy to a device located
remote from the current transformer,
the circuit extending from the current
transformer shall be protected by a
film cutout or high voltage protector
which will short the transformer in
case of an open circuit.

(j) Grounding of instruments, relays,
meters, and instrument transformers.
Metal cases of instruments, relays,
meters, and instrument transformers
and the secondary windings of instru-
ment transformers located on switch-
boards shall be grounded.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 1971)

§ 111.30-5 Switchboard bus bars and
wiring. :
(a) General. Buses shall be designed

on the basis of generator capacity and
feeder loads. For a single generator,
the generator bus shall have a capac-
ity not less than the continuous rating
of the generator plus any overload
rating in excess of 30 minutes’ dura-
tion. For more than one generator
with all generating capacity feeding
through one section of the bus, the ca-
pacity of the bus for the first gener-
ator shall be the same as for a single
generator. For each subsequent gener-
ator the bus capacity shall be in-
creased by 80 percent of the continu-
ous rating of each added generator.
The capacity of connection buses for
each generator unit shall be not less
than the continuous rating of the gen-
erator plus any overload rating in
excess of 30 minutes’ duration. All
other bus bars and bus connections
shall be designed for at least 75 per-
cent of the combined fullload rated
currents of all apparatus they supply,
plus not less than 50 percent of the
combined ratings of the spare switches
or circuit breaker elements connected
to the bus, except that when feeders
supply one unit or any group of units
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in continuous operation they shall be
designed for full load, and except that
the capacity of feéder buses need not
be greater than the generator buses
that supply them.

(b) Bus bar rating. Bus bar sizes
shall be not less than that indicated
for the ampere ratings in Table 34 (ap-
pendix) of IEEE Standard No. 45.

(¢c) Arrangement of bus bars and
wiring. The arrangement of bus bars
and wiring on the back of switch-
boards shall be such that all lugs are
readily accessible. Soldering lugs,
where used, should have a solder con-
tact length at least 1% times the diam-
eter of the conductor and all nuts and
connections should be fitted with lock-
ing devices to prevent loosening due to
vibration.

(d) Spacings. Except at switching
mechanisms, contactors, pilot lights,
and similar switchboard mounted
equipment, the spacings in a switch-
board shall be not less than those indi-
cated in Table 111.30-5(d). Spacings at
switchboard mechanisms, contactors,
pilot lights, and similar switchboard
mounted equipment shall conform to
the requirements for the respective
equipment as required by this sub-
chapter.

TABLE 111.30-5(d)—SWITCHBOARD SPACINGS

Minimum spacing  Minimum spacing

in inches be- in inches
tween live parts through air .or
of opposite over surfaces
Voltage invotved polarity between un-
insulated live-
Over  Through metal parts
surface air and grounded
dead metal.
125 or less.............. % % %
126 through 250...... 1% Y Y%

251 through 600.

(e) Switchboard wiring. Instrument
and control wiring should be of the
stranded type not smaller than 4,000
CM and should have flame-retarding
insulation. Wiring from hinged panels
should be of the extra flexible type.

§ 111.30-10 Switchboard mounted equip-
ment.

(a) General. Air circuit breaker con-
tacts shall be kept at least 12 inches
from the ship’s structure unless insu-
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lation barriers are installed. For live
front switchboards the clearance be-
tween current-carrying parts and base
channel shall not be less than 4
inches. Voltage regulator element
shall be totally enclosed. Where rheo-
stats or other devices that may oper-
ate at high temperatures are mounted
on the switchboard, they shall be nat-
urally ventilated and so isolated by
barriers as to prevent excessive tem-
perature of copper or adjacent devices.
When this cannot be accomplished the
rheostat or other device shall be
mounted separate from the switch-
board. In general, all fuses, except for
instrument and control circuits, shall
be mounted on or be accessible from
the front of the switchboard. All
wiring on the back of boards for volt-
meter, pilot and ground lamps shall be
protected by fuses.

(b) Equipment. Contactors, relays,
switches, circuit breakers, etc., shall
conform to the applicable require-
ments of such devices given in this
subchapter.

(¢) Connections. The connections be-
tween a direct-current generator and
the bus bars shall be in accordance
with Figures 1 to 10, inclusive, appen-
dix, IEEE Standard No. 45. Other con-
nections not less effective will be con-
sidered.

§111.30-15 Ship’s service generator and
distribution switchboards.

(a) General. Ship’s service generator
and distribution switchboards must
provide adequate control of the gen-
eration and distribution of electric
power.

(b) Equipment for direct-current
switchboards. For direct-current
switchboards, in addition to complying
with paragraph (a) of this section, the
following equipment shall be required:

(1) An unfused generator switch or
links which will completely disconnect
the generator and its circuit breaker
from the bus. This disconnecting
means need not be provided if the gen-
erator circuit breaker is of the
drawout type which either disconnects
all conductors, or, in the case of dual
voltage systems, disconnects all un-
grounded conductors or disconnecting
links and is supplemented by a switch
in the generator neutral conductor.
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For generators and switchboards in
separate spaces see § 111.50-5(a)(1).

(2) For 2-wire machines, an ammeter
for each generator and, for 3-wire ma-
chines, an ammeter for each positive
and negative lead and a center zero
ammeter in the ground connection at
the generator switchboard. Ammeters
shall be so located in the circuits as to
indicate total generator current.

(3) For each 2-wire generator, a volt-
meter with voltmeter switch for con-
necting the voltmeter to indicate gen-
erator voltage and bus voltage. Where
a shore connection is installed, one of
these voltmeter switches shall also
provide for reading shore connection
voltage.

(4) For each 3-wire generator, a volt-
meter with voltmeter switch for con-
necting the voltmeter to indicate gen-
erator voltage, positive to negative,
and bus voltage positive to negative,
positive to neutral, and neutral to neg-
ative. Where a shore connection is in-
stalled, one of these voltmeter switch-
es shall provide also for reading shore
connection voltage, positive to nega-
tive, positive to neutral, and neutral to
negative.

(5) A field rheostat for each gener-
ator.

(6) A pilot lamp for each generator
connected between generator and cir-
cuit breaker.

(7) Adequate means for ground de-
tection shall be provided on the ship’s
service generator and distribution
switchboard for the following systems:
ship’s main power system, ship’s main
lighting system, and ship’s emergency
lighting system.

(i) When the ground detection
means for these systems are ground
lamps, a normally closed spring-
return-to-normal switch shall be pro-
vided in the ground connection.

(ii) If lamps are used for ground de-
tection they shall have a rating of not
more than 25 watts nor less than 5
watts operating at approximately one-
half voltage in the absence of grounds.

(iii) For dual voltage direct current
systems, a zero center ammeter with a
full-scale deflection of 150 percent of
the neutral current rating shall be
provided to indicate the presence and
the polarity of the ground.
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(8) A circuit breaker or fused switch
for each shore power feeder installed,
with a pilot light connected to the
shore side thereof.

(¢) Equipment for alternating-cur-
rent switchboards. For alternating-cur-
rent switchboards, in addition to com-
plying with paragraph (a) of this sec-
tion, the following equipment shall be
required:

(1) An unfused generator switch or
links which will completely disconnect
the generator and its circuit breaker
from the bus. This disconnecting
means need not be provided if the gen-
erator circuit breaker is of the
drawout type which either disconnects
all conductors, or, in the case of dual
voltage systems, disconnects all un-
grounded conductors and is supple-
mented by a switch or disconnecting
links in the generator neutral conduc-
tor. For generators and switchboards
in separate spaces see section 111.50-
5(a)1).

(2) An ammeter for each generator
with a selector switch to read the cur-
rent of each phase.

(3) A voltmeter for each generator
with voltmeter switch for connecting
the voltmeter to read generator volt-
age of each phase and bus voltage of
one phase; where a shore connection is
installed, one of these voltmeter
switches shall provide also for reading
voltage of each phase of the shore
connection.

(4) A synchroscope and synchroniz-
ing lamps with selector switch to pro-
vide for paralleling in any combina-
tion.

(5) Control for prime mover speed
for paralleling.

(6) An indicating wattmeter for each
generator arranged for parallel oper-
ation.

(7) A frequency meter with selector
switch to connect to any generator.

(8) A field rheostat for each gener-
ator and each exciter.

(9) A double-pole field switch with
discharge clips and resistor for each
generator.

Note: For generators with variable voltage
exciters or rotary amplifier exciters, each
controlled by a voltage regulator unit acting
on the exciter field, the field switch, the dis-
charge resistor and the generator field rheo-
stat may be omitted. '
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(10) A pilot lamp for each generator
connected between generator and cir-
cuit breaker.

(11) A voltage regulator complete
with all accessories, including a volt-
age regulator functional cutout switch.

(12) Adequate means for ground de-
tection.

(i) For ungrounded systems, see sec-
tion 111.30-15(b)(7) for details of the
ground indicator lamps.

(ii) For dual-voltage, grounded-neu-
tral, alternating current distribution
systems, an ammeter shall be provided
to indicate current flowing in the
ground connection. The ammeter shall
have a full scale range of 10 amperes.
An ammeter switch of the spring
return to ‘“‘on” (ammeter read) type
shall be provided. Where the ammeter
is located remote from the ground con-
nection and a current transformer is
used, a suitable protective device shall
be provided near the current trans-
former to prevent high voltage in the
event of an open circuit. The ammeter
and associated equipment shall be ca-
pable of sustaining without damage
the maximum fault current available.

(13) A circuit breaker or fused
switch for each shore power feeder in-
stalled, with a pilot light connected to
the shore side thereof.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 19711

§111.30-20 Emergency and interior com-
munication switchboards.

Emergency and interior communica-
tion switchboards when fitted shall
comply with the applicable provisions
of §111.30-15 and of Part 112 of this
subchapter.

§111.30-30 Tests for switchboards.

(a) Switchboards shall meet the test
requirements of section 35, American
Bureau of Shipping Rules for the
Classification and Construction of
Steel Vessels.

Subpart 111.35—Electric Propulsion

§111.35-1 Electric couplings.

(a) Enclosure and ventilation. Elec-
trical couplings shall be enclosed and
ventilated as required for generators.
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All windings shall be specially treated
to resist moisture, oil, and salt air.

(b) Accessibility for repairs. The cou-
plings should be designed to permit re-
moval as a unit without moving the
engine.

(c) Excitation. Excitation should be
provided as for propulsion generators
and motors.

(d) Nameplates. All electric propul-
sion couplings shall be fitted with
nameplates of corrosion-resistant ma-
terial. The nameplates shall be
marked with the following informa-
tion:

(1) Manufacturer’s type and frame
designation;

(2) Output (hp);

(3) Kind of rating;

(4) Design ambient temperature;

(5) Temperature rise at rated load;

(6) Revolutions per minute at rated
load;

(7) Voltage;

(8) Exciter voltage; and,

(9) Exciting current in amperes at
rated load.

(e) Temperature limitations. The
limits of temperature rise should be
the same as for alternating-current
generators, except that when a squir-
rel-cage element is used the tempera-
ture of this element may reach such
values as are not injurious. Depending
upon the cooling arrangements the
maximum temperature rise may occur
at other than full load rating so that
heat runs will require special consider-
ation; for this purpose, when an inte-
gral fan is fitted the coupling tempera-
tures should not exceed these limits
when operated continuously at 70 per-
cent of full load r.p.m., full excitation
and rated torque.

(f) Electric coupling control equip-
ment. Electric coupling control equip-
ment should be combined with the
prime-mover speed and reversing con-
trol and should include a two-pole dis-
connect switch, short circuit protec-
tion only, ammeter for reading cou-
pling current discharge resistor and in-
terlocking to prevent energizing the
coupling when the prime-mover con-
trol levers are in an inappropriate po-
sition.
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§ 111.35-5 Electric propulsion control.

(a) General: The arrangement of bus
bars and wiring on the back of propul-
sion control assemblies should be such
that all parts, including the connec-
tions are accessible. Adequate clear-
ance should be provided between parts
of opposite polarity and between live
parts and ground to prevent arcing.
All nuts and connections should be
fitted with locking devices to prevent
loosening due to vibration.

(b) Prime mover control: Where re-
quired by the system of control, means
should be provided at the control as-
sembly for controlling the prime-
mover speed and for mechanically
tripping the throttle valve.

(c) Protection: The control assembly
should be protected at the sides and
back, by a wire mesh, expanded metal
grill, or other means if a bulkhead
does not perform this function. The
access doors to high voltage compart-
ments should be interlocked to pre-
vent opening unless the main gener-
ator field circuit is de-energized. A
warning plate giving the maximum
voltage inside the enclosure should be
provided on all doors entering the en-
closure. Where steam and oil gages are
mounted on the main control assem-
bly, provision should be made so that
the steam or oil will not come in con-
tact with the energized parts in case of
leakage. :

(d) Switches: All switches are to be
arranged for manual operation and so
designed that they will not open under
ordinary shock or vibration; contrac-
tors, however, may be operated pneu-
matically, by solenoids, or by other
means in addition to the manual
method which should be provided
unless otherwise approved. Generator
and motor switches should preferably
be of the air-break type but for alter-
nating-current systems, where they
should be designed to open full load
current at full voltage, oil-break
switches using nonflammable liquid
may be used if provided with leak-
proof nonspilling tanks. Where neces-
sary, field switches should be arranged
for discharge resistors, unless dis-
charge resistors are permanently con-
nected across the field. For alternat-
ing-current systems, means should be
provided for de-energizing the excita-
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tion circuits by the unbalance relay
and ground relay.

(e) Interlocks: All levers for operat-
ing contactors, line switches field
switches and similar devices should be
interlocked to prevent their improper
operation. Interlocks should be pro-
vided with the field lever to prevent
the opening of any main circuits with-
out first reducing the field excitation
to zero, except that when the gener-
ators simultaneously supply power to
an auxiliary load apart from the pro-
pulsion, the field excitation need only
be reduced to a low value.

(f) Instruments and markings: The
necessary instruments to indicate ex-
isting conditions at all times are to be
provided and mounted on the control
panel convenient to the operating
levers and switches. Instruments and
other devices mounted on the switch-
board are to be plainly labeled and the
instruments provided with a distin-
guishing mark to indicate full load
conditions. Metallic cases of all perma-
nently installed instruments and the
secondary windings of instrument
transformers shall be permanently
grounded.

(g) Locations: Either wheelhouse or
engineroom control may be used; how-
ever, when wheelhouse control is used
an arrangement shall be provided
whereby the propulsion equipment
can also be controlled from the engin-
eroom, except when otherwise ap-
proved for small vessels for limited
service. When the equipment is ar-
ranged for control from two or more
stations, a selector switch shall be pro-
vided for connecting the control cir-
cuit to the delegated station control-
ler. This selector switch shall be inter-
locked to prevent transfer of the con-
trol without removing power and to
prevent restarting from the incoming
control station until the control is first
returned to the “Off” position.

(h) Indicators:

(1) When two or more control sta-
tions are provided, indicating lights
should be located at each control to
show the station which is in control.

(2) When two or more control sta-
tions are provided, additional indicat-
ing lights should be located at each
control station, except at the enginer-
oom control, to show whether the
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field circuits are energized or de-ener-
gized.

(3) A propeller shaft speed indicator
should also be provided at each con-
trol station.

(i) Multiple units: Systems having
two or more propulsion generators or
two or more motors on one propeller
shaft should be so arranged that any
unit may be cut out of service without
preventing the operation of the re-
maining units.

(j) Ground detection and protection
from electrical faults: Ground detec-
tion together with means of protecting
the propulsion generators and motors
from electrical faults should be pro-
vided. For alternating-current systems,
the grounding arrangment of the gen-
erator neutral should limit the current
at full load voltage to not more than
20 amperes upon a fault to ground in
the propulsion system. Phase unbal-
ance and ground relays should be pro-
vided which will open the generator
and motor field circuits upon the oc-
currence of a fault. For direct-current
systems the ground detector may con-
sist of a voltmeter or lights. Provision
should be made for protection against
severe overloads, excessive currents,
and electrical faults likely to result in
damage to the plant. Protective equip-
ment should be capable of being so set
as not to operate on the overloads or
overcurrents experienced in a heavy
seaway or when maneuvering.

(k) Features for other services: If
the propulsion generator is used for
other purposes than for propulsion,
such as dredging, cargo oil pumps, and
other special services, overload protec-
tion in the auxiliary circuit and means
for making voltage adjustments
should be provided at the control
board. When propulsion alternating-
current generators are used for other
services for operation in port, the port,
excitation control should be provided
with a device that should operate just
below normal idling speed of the gen-
erator to automatically remove excita-
tion.

(1) Propulsion control apparatus
shall meet the test requirements of
section 35 of the American Bureau of
Shipping “Rules for Building and
Classing of Steel Vessels”.
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Subpart 111.40—Distribution Panel-
boards (Switchboard and Panel-
board Types)

§ 111.40-1 General requirements.

(a) Location. Panelboards should be
located in accessible positions and not
in such spaces as bunkers, storerooms,
cargo holds, compartments allotted al-
ternately to passengers or cargo or lo-
cations exposed to the weather.

(b) Enclosure. The enclosure of dis-
tribution panelboards shall be as fol-
lows:

(1) Switchboard type. Distribution
panels of the switchboard type, unless
installed in machinery spaces or in
compartments assigned exclusively to
electric equipment and accessible only
to qualified personnel, shall be com-
pletely enclosed or otherwise protect-
ed against accidental contact and un-
authorized operation.

(2) Panelboard type. Panelboards not
exposed to moisture, and particularly
flush mounted panelboards in way of
joiner work in passenger and crew ac-
commodations and public spaces, may
be of nonwatertight construction.
Elsewhere panelboards generally shall
be of dripproof construction.

(3) Watertight panelboards. Where
panelboards must be located where a
watertight enclosure is necessary, the
switches shall be externally operative.

(c) Locking. The cabinet or enclosing
case of panelboards shall be locked
closed where accessible to passengers.

(d) Construction. Switchboard type
panelboards shall conform to the ap-
plicable requirements of subpart
111.30 except that units constructed to
be completely serviced from the front
need not be accessible from the rear.
Unspecified panelboard construction
details shall conform with the require-
ments of Underwriters’ Laboratories,
Inc., Standard for Panelboards.

(e) Switching devices. Panelboards
for distribution to motors, appliances,
lighting, or other branch circuits,
except general alarm circuits, shall be
fitted with multipole switches or cir-
cuit breakers having a pole for each
conductor. Overcurrent protection
shall be provided for each ungrounded
conductor of feeders and each conduc-
tor of branch circuits. For setting of

50

Title 46—Shipping

overcurrent devices see Subpart
111.50. The rating of the disconnecting
device shall be coordinated with the
voltage and current requirements of
the load, and in no case less than 30
amperes.

(f) Owercurrent protection of and
number of overcurrent devices on one
panelboard. Not more than 42 overcur-
rent devices of a lighting or appliance
branch circuit panelboard shall be in-
stalled in any one cabinet. Panel-
boards supplying lighting and appli-
ance branch circuits and panelboards
having switching devices rated at 30
amperes or less shall have overcurrent
protection not in excess of 200 am-
peres.

(g) Relative arrangement of switches
and fuses. Panelboards having switch-
es on the load side of any type of fuses
shall not be installed.

(h) Directory. Panelboard switching
units shall be numbered and the pan-
elboard provided with a circuit directo-
ry card and cardholder. After installa-
tion the directory card shall be
marked for each circuit with the cir-
cuit designation, description of load
served, and the rating or setting of the
appropriate overcurrent protective
device.

Subpart 111.50—Overcurrent
Protection

§ 111.50-1 Installation of overcurrent pro-
tective devices.

(a) General requirements. Overcur-
rent protection for conductors is pro-
vided for the purpose of opening the
electric circuit if the current reaches a
value which will cause an excessive or
dangerous temperature in the conduc-
tor or conductor insulation. A ground-
ed conductor is considered to be pro-
tected from overcurrent if a protective
device of a suitable rating or setting is
provided in each ungrounded conduc-
tor of the same circuit, except as oth-
erwise required by paragraph (d) of
this section. For the minimum size of
the grounded neutral conductor of a
multiwire feeder see Table 111.60-10.

(b) Owvercurrent protection of con-
ductors. Conductors shall be protected
in accordance with their current-carry-
ing capacities, as given in Tables
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111.60-1(e)(1)(i) and 111.60-1(e)(1)(ii),
except as follows:

(1) Fuses. If the allowable current-
carrying capacity of the conductor
does not correspond to a standard size
fuse, the next larger size or rating may
be used but not exceeding 150 percent
of the allowable current-carrying ca-
pacity of the conductor. Plug fuses
and fuseholders (see §111.50-15(b))
shall not be used in circuits exceeding
125 volts between conductors. The
screw shell of plug-type fuseholders
shall be connected to the load of the
circuit.

(2) Circuit breakers. If the allowable
current-carrying capacity of the con-
ductor does not correspond to a stand-
ard rating of circuit breakers, the next
larger rating may be used but not ex-
ceeding 150 percent of the allowable
current-carrying capacity of the con-
ductor. The effect of the temperature
on the operation of thermally con-
trolled circuit breakers should be
taken into consideration in the appli-
cation of such circuit breakers when
they are subjected to extremely low or
extremely high temperatures.

(¢) Thermal devices. Thermal cu-
touts, thermal relays, and other de-
vices not designed to open short cir-
cuits, shall not be used for protection
of conductors against overcurrent due
to short circuits or grounds, but may
be used to protect motor branch cir-
cuit conductors from overload if said
devices are protected in accordance
with § 111.70-15(m).

(d) Ungrounded conductors. An over-
current device (fuse or overcurrent
trip unit of a circuit breaker) shall be
placed in each ungrounded conductor.
A branch switch or circuit breaker
shall open all conductors of the cir-
cuit, including grounded conductors.
Individual single-pole circuit breakers
with operating handles yoked together
may be used for the protection of each
conductor of ungrounded two-wire cir-
cuits.

(e) Grounded conductor. No overcur-
rent device shall be placed in any per-
manently grounded conductor, except
as permitted in this paragraph.

(1) Simultaneous opening. When the
overcurrent device simultaneously
opens all conductors of the circuit.
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(2) Motor-running protection. For
motor-running protection as provided
in § 111.70-15¢i) and (j).

§111.50-5 Location of overcurrent protec-
tive devices.

(a) Location in circuit. Overcurrent
devices shall be located at the point
where the conductor to be protected
receives its supply, except as provided
by this paragraph.

(1) The generator overcurrent pro-
tective device shall be located on the
ship’s service generator switchboard
when the generator and switchboard
are located in the same space or when
the generator and switchboard are lo-
cated in different spaces but not sepa-
rated by more than 25 feet. When the
generator and switchboard are located
in different spaces and separated by
more than 25 feet, the generator over-
current protective device shall be lo-
cated in the same space as the gener-
ator.

(2) The overcurrent protection for
shore connection conductors shall be
located on the switchboard to which
connected.

(3) If the overcurrent device protect-
ing the larger conductors also protects
the smaller conductors in accordance
with Tables 111.60-1(e)(1Xi) and
111.60-1(¢e)(1)(ii).

(4) If the smaller conductors have a
current-carrying capacity of not less
than the sum of the allowable current-
carrying capacities for the conductors
of the one or more circuits or loads
supplied, and the tap is not over 5 feet
long and does not extend beyond the
switchboard, panelboard, or control
device which it supplies.

(5) If the smaller conductors have a
current-carrying capacity at least one-
third that of the conductor from
which they are supplied, and provided
the tap is suitably protected from me-
chanical injury, is not over 25 feet
long, and terminates in a single circuit
breaker or set of fuses which will limit
the load on the tap to that allowed by
Tables 111.60-1(e)(1)Xi) and 111.60-
1(e)(1)(ii). Beyond this point the con-
ductors may supply any number of cir-
cuit breakers or sets of fuses.

(b) Location on vessel. Overcurrent
devices shall be located where they
will be readily accessible; not exposed
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to mechanical injury; not in the vicini-
ty of easily ignitible material nor
where explosive gas or vapor may ac-
cumulate; and, preferably in combina-
tion with distribution panelboards,
switchboards, motor controllers, and
similar electrical equipment.

[CGFR 170-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 19711

§111.50-10 Enclosures for overcurrent

protective devices.

(a) General. Overcurrent devices
shall be enclosed in metal boxes or
cabinets, unless a part of a specially
approved assembly which affords
equivalent protection, or unless
mounted on switchboards, panel-
boards, or controllers located in com-
partments or enclosures free from
easily ignitible material and accessible
only to qualified persons. The operat-
ing handle of a circuit breaker may be
accessible without opening a door or
cover.

(b) Exposed to weather. Enclosures
for overcurrent devices shall not be in-
stalled in locations exposed to the
weather, unless unavoidable, in which
case the enclosure shall be watertight.

(c) Disconnection of fuses and ther-
mal cutouts. Disconnecting means
shall be provided on the supply side of
and adjacent to all cartridge fuses or
thermal cutouts so that each individu-
al circuit containing fuses or thermal
cutouts can be independently discon-
nected from the source of electrical
energy except as indicated in this
paragraph.

(1) Instrument fuses located on
switchboards operating at potentials
not exceeding 600 volts need not have
a disconnecting device provided a fuse
puller is available.

(2) A single disconnecting means
may be used to disconnect a group of
circuits each protected by fuses or
thermal cutouts under the conditions
described in § 111.70-30¢0).

(3) No disconnect means shall be
provided for general alarm feeders and
branch circuits covered by § 113.25-
10(b) of this chapter.

(d) Arcing or suddenly moving parts.
Arcing or suddenly moving parts shall
comply with the requirements of this
paragraph.
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(1) Fuses and circuit breakers shall
be so located or shielded that persons
will not be burned or otherwise in-
jured by their operation.

(2) Handles or levers of circuit
breakers, and similar parts which may
move suddenly in such a way that per-
sons in the vicinity are liable to be in-
jured by being struck by them, shall
be guarded or isolated.

§ 111.50-15 Construction an& use of over-
current devices.

(a) Fuse types prohibited. Plug fuses
of the Edison-base type and renewable
link cartridge-type fuses shall not be
used.

(b) Plug fuses and fuseholders of
Type S. Plug fuses and fuseholders of
Type S may be employed for applica-
tions at not over 125 volts; 0 to 15 am-
peres, 16 to 20 amperes, and 21 to 30
amperes.

(¢) Cartridge fuses and fuseholders.
National Electrical Code standard
nonrenewable cartridge fuses may be
used for applications not exceeding
600 volts, 0 to 600 amperes. Special
cartridge fuses may be used in instru-
ments and the like when specifically
approved.

(d) Construction and marking of
fuses. Fuses shall be constructed in ac-
cordance with Underwriters’ Laborato-
ries, Inc., “Standard for Fuses.” Stand-
ard cartridge fuses shall be marked
with the label of Underwriters’ Labo-
ratories, Inc. Special cartridge fuses
shall be inspected under Underwriters’
Laboratories, Inc., reexamination serv-
ice.

(e) Circuit breakers. Circuit breakers
shall conform to the requirements
contained in this paragraph.

(1) Method of operation. In general,
circuit breakers shall be capable of
being closed or opened by hand with-
out employing any other source of
power, although normal operation
may be by other power such as electri-
cal, pneumatic, and the like. Large cir-
cuit breakers which are to be closed
and opened by electrical, pneumatic,
or other power shall be capable of
being closed by hand for maintenance
purposes and shall also be capable of
being tripped by hand under load
without the use of power.
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(2) Injury to operator. Circuit break-
ers shall be arranged and mounted so
that their operation is not likely to
injure the operator.

(3) Indication. Circuit breakers shall
indicate whether they are in the open
or closed position.

(4) Nontamperable. An air circuit
breaker, used for branch circuits, shall
be of such design that any alteration
of its trip point (calibration), or in the
time required for its operation, will be
difficult.

(5) Marking. Circuit breakers shall
‘be marked with their rating in such a
manner that the marking will be visi-
ble after installation.

(6) Construction and interrupting
rating. The construction and rating of
feeder and branch-circuit circuit
breakers rated not more than 600 am-
peres and not more than 600 volts
shall conform with the requirements
of Underwriters’ Laboratories, Inc.,
«“Standard for Branch Circuit and
Service Circuit Breakers,” except as
indicated in this subparagraph.

(i) Circuit breakers installed in en-
ginerooms, boilerrooms and auxiliary
machinery spaces shall be calibrated
for an ambient temperature of 50° C.
and circuit breakers so calibrated may
be used in other locations.

(ii) Circuit breakers with interrupt-
ing ratings of over 10,000 amperes
should be rated according to the appli-
cable National Electrical Manufactur-
ers Association standard.

(7) Removable from front. Circuit
breakers of the molded-case type when
installed on generator or distribution
switchboards shall be mounted or ar-
ranged in such a manner that the cir-
cuit breaker may be removed from the
front without first disconnecting
copper or cable connections or deener-
gizing the supply.

§111.50-20 Interrupting rating of fuses
and circuit breakers.

(a) General. All circuit breakers and
all fuses shall have sufficient inter-
rupting capacity to interrupt the
maximum short circuit current availa-
ble at the point of application of the
circuit breaker or fuse in the electrical
system. This paragraph does not pro-
hibit the use of circuit breakers incor-
porating current limiting fuses.
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(b) Current limiting fuses. If a cur-
rent limiting fuse is used its selection
and application shall be governed by
the following design parameters:

(1) The maximum fuse rating shall
be selected which will give adequate
protection, on fault currents, to the
device it backs up. In no case shall the
device being backed up be called upon
to interrupt fault currents in excess of
90 percent of its interrupting rating.

(2) Fault currents cleared by the
device backed up shall not cause
damage or any change in the time-cur-
rent characteristics of the current-
limiting fuse.

(3) Fuses should be so applied that
single-phase operation of any three-
phase connected motor will be pre-
cluded.

(¢) Calculation of short-circuit cur-
rents. The available short-circuit cur-
rent should be determined from the
aggregate contribution of all gener-
ators that can be simultaneously oper-
ated in parallel and of the largest
motor load which can be expected to
be in operation, with a three-phase
fault on the load terminals of the pro-
tective device. Under these conditions,
three-pole circuit breakers should be
selected on the basis of the average
asymmetrical rms value of the cur-
rents in the three phases; fuses should
be selected on the basis of the maxi-
mum asymmetrical rms value of cur-
rent occurring in any of the three
phases. Detailed short-circuit current
calculations should be submitted for
all systems with an aggregate generat-
ing capacity in excess of 750 kilowatts.
For smaller systems when calculations
are not submitted and for preliminary
purposes of all systems, the following
short-circuit currents are assumed
unless unusual machine subtransient
reactances are specified or known to
exist.

(1) The maximum short-circuit cur-
rent of a direct-current system will be
assumed to be equal to 10 times the
aggregate normal rated generator cur-
rents plus six times the aggregate
normal rated current of all motors
which may be in operation.

(2) The maximum asymmetrical
short-circuit current for AC systems
shall be assumed to be equal to 10
times the aggregate normal rated gen-
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erator currents plus four times the ag-
gregate normal rated current of all
motors which may be in operation.

(3) The average asymmetrical short-
circuit current for AC systems shall be
assumed to be equal to 8% times the
aggregate normal rated generator cur-
rents plus 3% times the aggregate
normal rated current of all motors
which may be in operation.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 19711

§111.50-25 System protection.

(a) General. Insofar as is possible,
the selection, arrangements and per-
formance of the various overcurrent
protective devices should be made
with the following objectives in mind:

(1) Continuity of service. Continuity
of service under short-circuit condi-
tions through the selective operation
of the various protective devices.

(2) High-speed clearance. High-speed
clearance of low impedance short-cir-
cuits in order that short-circuit cur-
rents of large magnitude will cause
minimum damage to the system and
equipment and minimize the hazard of
fire.

Subpart 111.55—Switches and Circuit
Breakers

§ 111.55-1 General requirements.

(a) Grounded conductor. No switch
or circuit breaker shall disconnect the
grounded conductor of a circuit unless
the switch or circuit breaker simulta-
neously disconnects the ungrounded
conductor or conductors.

(b) Three-way and four-way switch-
es. Three-way and four-way switches
shall be so wired that all switching is
done only in the ungrounded circuit
conductor.

(c) Enclosures. Switches and circuit
breakers, except pendent and surface-
type snap switches and knife switches
mounted on an open-faced switch-
board or panelboard, shall be of the
externally operative type enclosed in
metal boxes or cabinets.

(d) Knife switches. (1) Single-throw
knife switches shall be so placed that
gravity will not tend to close them.
Double-throw knife switches may be
mounted so that the throw will be
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either vertical or horizontal as pre-
ferred, but, if the throw be vertical, a
locking device shall be provided which
will insure the blade remaining in the
open position when so set.

(2) Knife switches rated for more
than 1,200 amperes at 250 volts or less,
and for more than 600 amperes at 251
to 600 volts, shall be used only as iso-
lating switches and shall not be
opened under load. To interrupt cur-
rents greater than 1,200 amperes at
250 volts or less, or 600 amperes at 251
to 600 volts, a circuit breaker or a
switch of special design approved for
such purpose shall be used. Knife
switches of lower rating may be used
as general use switches and may be
opened under load. Motor-circuit
switches may be of the knife switch
type. (See § 111.70-30 (d), (e), and (f)).

(3) Knife switches, unless of the
double-throw type, shall be so con-
nected that the blades are dead when
the switch is in the open position.

(e) Circuit connections. Circuits
shall be connected to the fuse end of
switches and to the coil end of circuit
breakers, except that generators or in-
coming feeders may be connected to
either end of circuit breakers.

(f) Accessibility and grouping.
Switches and circuit breakers, so far as
practicable, shall be readily accessible
and shall be grouped.

(g) Circuit breakers as swilches. A
circuit breaker operable directly by ap-
plying the hand to a lever or handle
may serve as a switch provided it has
the number of poles required for such
switch.

(h) Grounding of enclosures. Enclo-
sures for switches or circuit breakers
shall be grounded.

(i) Rating of snap switches. Snap
switches shall be rated as described in
this subparagraph depending upon the
load controlled.

(1) Non-inductive loads. For non-in-
ductive loads other than tungsten-fila-
ment lamps, switches shall have an
ampere rating not less than the
ampere rating of the load.

(2) Tungsten-filament lamp loads.
For tungsten-filament lamp loads, and
for combined tungsten-filament and
non-inductive loads, switches shall
have a “T” rating not less than the
ampere rating of the load.
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(3) Inductive loads. Switches con-
trolling inductive loads shall have an
ampere rating twice the ampere rating
of the load unless they are of a type
approved as part of an assembly or for
the purpose employed.

(4) Motlor-circuit swiltches. For
switches controlling motors see
§ 111.70-30.

§ 111.55-5 Detailed requirements.

(a) Circuit breakers. Circuit breakers
shall comply with § 111.50-15(e).

(b) Knife switches. The construction
of knife switches shall conform to the
requirements of Underwriters’ Labora-
tories, Inc., “Standard for Knife
Switches”.

(¢c) Snap swiltches. The construction
of snap switches shall conform with
the requirements of Underwriters’
Laboratories, Inc., ‘“Standard for Snap
Switches,” and the switches shall be so
labeled.

(d) Enclosed switches. Enclosed
switches shall conform to the require-
ments of Underwriters’ Laboratories,
Inc., “Standard for Enclosed Switch-
es,” except that sheet metal enclo-
sures shall not be employed for use in
corrosive locations unless one of the
conditions covered in this subpara-
graph is complied with:

(1) The enclosure is fabricated of
corrosion-resistant material.

(2) The enclosure is fabricated of
sheet steel not less than %-inch in
thickness and hot dip galvanized after
fabrication.

(3) The enclosure is fabricated of
sheet steel not less than %s-inch in
thickness and given a corrosion-resis-
tant finish in accordance with
§ 110.15-40 of this subchapter.

Subpart 111.60—Wiring Materials
and Methods

§ 111.60-1 Electric cable.

(a) General. The intent and purpose
of this section is to provide that con-
ductors shall have mechanical
strength, insulation, and current-car-
rying capacity adequate for the partic-
ular conditions under which they are
used.

(b) Construction. Electric cables
shall be constructed and tested by the

40-130 O—-79—-5
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manufacturer in accordance with the
requirements of section 18, IEEE
Standard No. 45.

(1) Classes of cables. The classes of
cables covered by this standard are:

(i) Lighting and power cables.

(ii) Multiconductor cable.

(iili) Communication and telephone
cable.

(iv) Intercabin telephone cable.

(v) Switchboard wire.

(vi) Bell wire.

(2) Cable classes by type of insula-
tion. The above cables are classed in
accordance with the type of conductor
insulation as:

(i) Rubber insulated (75 C) and (85
o).

(ii) Varnished cloth.

(iii) Asbestos-varnished cloth.

(iv) Thermoplastic insulated.

(v) Mineral insulated.

(vi) Asbestos thermoplastic insulat-
ed.

(vii) Silicone insulated.

(3) Cable classes, by type of mechani-
cal covering. The above cables are
classed in accordance with the type of
mechanical covering as:

(i) Braid and armor.

(ii) Lead and armor.

(iii) Moisture resistant jacket, type T
or N as designated, and armor.

(iv) Moisture resistant jacket unar-
mored (for NEC portable cords and
telephone cable only).

) Mineral insulated
sheathed, type MI.

(c) Cable marking. Cable complying
with the requirements of this section
shall be identified by providing a
marker tape under the cable sheath.
The marker tape shall give at regular
and frequent intervals: (1) Manufac-
turer, (2) applicable specification, and
(3) year of manufacture.

(d) Cable applications—(1) Damp or
wet locations. Electric cable for instal-
lation in damp or wet locations shall
have an outer covering of lead and
armor, moisture resistant jacket and
armor or mineral insulated-metal
sheathed. The cable insulation may be
either rubber, thermoplastic, var-
nished cloth, asbestos-varnished cloth,
asbestos thermoplastic, mineral, or
silicone, except that rubber or thermo-
plastic insulated power and lighting
cable shall not be used in locations
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where the ambient temperature ex-
ceeds 50° C.

(2) Corrosive locations. The armor
of cables in corrosive locations shall be
either bronze or aluminum and the
sheath on mineral insulated-metal
sheathed cables shall be seamless an-
nealed copper.

(3) Dry locations. Cables for installa-
tion in dry locations shall be any cable
constructed and classed as to type of
insulation and mechanical covering in
accordance with paragraph (b) (2) and
(3) of this section.

(4) Power and lighting cable. Cable
for power and lighting applications
shall be power and lighting cable of
the types described in this subpart
except that 600-volt communication
cable may be used in control and indi-
cating circuits of power and lighting
equipment.

(5) Interior communication and tele-
phone cable. Cable for interior commu-
nication apparatus operating on po-
tentials not exceeding 300 volts shall
be either communication cable, tele-
phone cable, or power and lighting
cable of the types described in this
subpart.
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(6) Intercabin telephone cable. Inter-
cabin telephone cable may be used for
telephone systems installed for the
convenience of passengers or crew and
not essential for the operation of the
vessel.

(7) Bell wire. Bell wire may be used
for call bell circuits of 25 volts or less
installed for the convenience of pas-
sengers or crew if properly installed in
protected raceways.

(8) Switchboard wire. Switchboard
wire may be used only on switch-
boards, motor controllers and the like.

(9) Multiconductor. Multiconductor
cable may be used for instrumentation
circuits provided the cable contains
seven or more conductors, the average
current per conductor does not exceed
2 amperes, and the maximum current
in any one conductor does not exceed
3 amperes.

(e) Current-carrying capacity—(1)
General. The maximum current-carry-
ing capacities of electric lighting and
power cables for continuous service
are given in Tables 111.60-1(e)(1){)
and 111.60-1(e)(1)(ii). The maximum
current-carrying capacity of interior
communication cable is 7.5 amperes.

TABLE 111.60-1(e)(1)()—WIRES AND CABLES '—MAXIMUM CURRENT-CARRYING CAPACITIES, DIRECT-CURRENT, FOR CONTINUOUS
SERVICE, 50° C. AMBIENT 2 (CONCENTRIC STRANDING, 600 VOLTS * OR LESS, DIRECT-CURRENT) (ALTERNATING-CURRENT
RATINGS FOR CABLES ARE THE SAME AS GIVEN FOR DIRECT-CURRENT UP TO 700,000 CiRCULAR MILS; FOR 700,000 CIRCU-

LAR MILS AND ABOVE, SEE TABLE 111.60-1(e)(1)(ii))

Conductor size

Current in amperes

1-conductor

2-conductor 3-conductor

Area (cir- Near- R \ AV MI R \ AV MI R v AV MI
est
cular mils) AWG

2,000,000 ... 1,048 1,380 1,538

1,750,000 934 1,231 1,373

1,500,000 846 1,095 1,228

1,250,000 743 970 1,020

1,000,000 640 831 925
950,000 617 812 904
900,000 592 779 866
850,000 578 752 838
800,000 557 725 807
750,000 538 696
700,000 ... 516 666
650,000 ... 486 623 382 503 33 428 476 ...
600,000 ... 466 597 363 481 317 407 452 ...
550,000 ... 41 563 344 462 302 386 428 ...
500,000 ... 418 534 323 431 285 367 408 ...
450,000 ... 392 498 306 406 265 341 379 ..
400,000 ... 369 464 284 377 248 319 354 ..
350,000 ... 340 429 261 351 230 294 327 ..
300,000 ... 301 389 238 315 209 267 297
250,000 ... 270 348 212 281 186 238 264 ...
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TABLE 111.60-1(e)(1)(i)—WIRES AND CABLES '—MAXIMUM CURRENT-CARRYING CAPACITIES, DIRECT-CURRENT, FOR CONTINUOUS
SERVICE, 50° C. AMBIENT 2 (CONCENTRIC STRANDING, 600 VOLTS * OR LESS, DIRECT-CURRENT) (ALTERNATING-CURRENT
RATINGS FOR CABLES ARE THE SAME AS GIVEN FOR DIRECT-CURRENT UP TG 700,000 CIRCULAR MILS; FOR 700,000 CiRCU-
LAR MILLS AND ABOVE, SEE TABLE 111.60-1(e)(1)(ii)—Continued

Current in amperes
Conductor size

1-conductor 2-conductor 3-conductor
Area (cir- Near- R \ AV Mi R \' AV MI R \ AV Mi
cutar mils) est
AWG

212,000 4/0 241 310 345 308 193 254 283 ...
168,000 3/0 208 273 304 264 167 223 248
133,000 2/0 180 237 264 228 145 194 214 ...
106,000 1/0 155 206 229 196 128 170 189

169 215 239 .
148 187 208 .
130 163 181 .
12 142 158 .

83,700 1 133 177 197 168 in 148 165 98 122 135 .

66,400 2 115 152 169 144 96 128 142 86 106 118 .

52,600 3 99 132 147 124 85 111 124 75 92 102 .

41,700 4 85 114 127 108 74 97 108 66 80 89 72

33,100 5 71 99 110 94 64 85 95 57 70 78 63

26,300 6 63 86 96 80 56 74 82 49 61 67 56

20,800 7 54 74 82 s 49 64 .. 44 52 58 .

16,500 8 46 66 73 56 24 55 61 39 46 51 40

10,400 10 34 49 54 44 32 24 47 32 29 35 39 32
6,530 12 24 32 35 32 22 27 30 24 21 23 26 24

4,110 14 15 .. 19 20 13 .. 17 20

' The vatues given in this table may be used provided the cable installation is limited to double banking. Where this fimita-
tion is exceeded, the values given in this table shall be decreased 5 percent for each additional bank.
2 The values given in this table are based upon an ambient temperature of 50° C and maximum conductor temperatures of:
75° C for rubber (R) insulated cables;
85° C for varnished cloth (VC) insulated cables; mineral insulated (MI) cables; and
95° C for asbestos-varnished cloth (AVC) insulated cables.
3 |f ambient temperatures differ from 50° C the value shown above shall be multiplied by the following factors.
+ For voltages greater than 600 volts, current rating shall be decreased 2 percent for each thousand volts increase over
600 volts.

Ambient temperature

T f [
ype of cables 40°C 60°C 70°C

Rubber insulated cables .
Varnished cloth insulated cables and mineral-insulated cables 1.13 084 ...
Asbestos-varnished cloth insulated cables . 1.1 0.88 0.75

TABLE 111.60-1(e)(1)(ii} '—WIRES AND CABLES—MAXIMUM CURRENT-CARRYING CAPACITIES. ALTERNATING CURRENT FOR CON-
TINUOUS SERVICE (VALUES ARE IN AMPERES—600 VOLTS OR LESS). (ALTERNATING-CURRENT RATINGS FOR CABLES OF LESS
THAN 700,000 CIRCULAR MILS ARE THE SAME AS THOSE FOR CABLES GIVEN IN TABLE 111.60-1(e)(1)(D).

[60-cycle alternating current]

Conductor size Concentrically stranded conductor Annular conductor
Area in Rubber Varnished cloth Asbestos- Varnished cloth’ Asbestos-
circular mils insulated insulated varnished cloth insulated varnished cloth
insulated insulated
2,000,000 932 1,229 1,440 1,417 1,590
1,750,000 864 1,125 1,305 1,294 1,450
1,500,000 791 1,023 1,199 1,160 1,315
1,250,000 719 920 1,070 1,021 1,150
1,000,000 631 808 925 877 990
950,000 609 790 899 840 955
900,000 587 760 867 803 920
850,000 568 : 735 838 777 885
800,000 548 71 803 747 848
750,000 529 683 775 708 810
700,000 509 656 740 675 775

'Footnotes 1, 2, 3, and 4 of table 111.60-1(e){1)(i) are applicable to this table.
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(2) Conductors in multiple. Condué-

tors may be run in multiple provided
they are of the same length and have
the same circular mil area and type of
insulation. Where conductors are run
in multiple, they shall be arranged
and terminated at both ends in such a
manner as to insure equal division of
the total current between all conduc-
tors that are involved.

(f) Temperature limitation. No cable
shall be used under such condition
that its temperature, even when carry-
ing current, will exceed the tempera-
tures specified in Tables 111.60-
1(e)(1)(i) for the type of insulation in-
volved.

(g) Conductor size for varnished
cloth insulated cables. Varnished cloth
insulated power and lighting cables in
sizes smaller than No. 12 AWG shall
not be used. Rubber thermoplastic, or
asbestos-varnished cloth insulated
power and lighting cables may be used
in size No. 14 AWG and larger.

(h) Substitute cable. Electric cable
constructed in accordance with Mili-
tary Specifications MIL-C-915 or
MIIL-C-2194 may be substituted for
the equivalent IEEE type cable speci-
fied in this Section. Type MSCA cable
(MIIL-C-2194) may be used as a substi-
tute for communication and telephone
cable constructed in accordance with
IEEE Standard No. 45. The maximum
current for any conductor shall not
exceed the current-carrying capacities

specified in the publication ‘“Cable
Comparison Guide,” NavShips 250-
660-23.

(i) Special purpose cable—(1) Instru-
mentalion cable. Electric cable con-
structed in accordance with Military
Specifications MIIL-C-915, MIL-C-
2194 or MIL-C-23206 of the types
TTHFWA, TTRSA, PI, ISWA, 2SWA,
3SWA, may be used for instrumenta-
tion circuits to connect such items as
indicator lights, sensors, selector
switches, and pushbuttons where the
voltage of the circuit does not exceed
100 volts. The maximum current for
any conductor shall not exceed the
current-carrying capacities specified in
the publication ‘Cable Comparison
Guide,” NavShips 250-660-23.

(2) Thermocouple cable. Electric
cable constructed in accordance with
Military Specification MIL-C-915 of
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the types PBJX, PBTM and PBTX
may be used as conductors between
thermocouple sensors and their regis-
tering equipment.

(3) Other types of cable. Other types
of cable will be given special considera-
tion by the Commandant where the
cable does not penetrate a watertight
bulkhead and is suitably protected
from mechanical damage.

(j) Alternating-current cable instal-
lations. In order to avoid overheating
by induction all phase wires should be
contained within the same armor by
use of multiple conductor cables.
Single-conductor cables may be used
when carrying negligible currents or
when all the following conditions are
met.

(1) Single-conductor alternating-cur-
rent cables are to be supported on
nonfragile insulators and the protec-
tive metal covering of each run of
cable should be grounded at the
middle only.

(2) Closed magnetic circuits around
individual cables are not permitted
and magnetic materials between cables
of a group should be avoided.

(3) In order to minimize harmful in-
ductive effect, cables in groups of con-
siderable length should be transposed.

(k) Multiconduclor alternating-cur-
rent cables. Multiconductor alternat-
ing-current cables are to be mounted
on approved supports and if provided,
the lead sheath shall be grounded at
several points.

(1) Deck and bulkhead penetrations.
Where cables pass through watertight
decks or bulkheads, a watertight stuff-
ing tube shall be employed. Where
cables pass through nonwatertight
bulkheads, beams or similar structural
parts where the bearing surface is less
than one-fourth inch, the holes shall
be fitted with bushings having round-
ed edges and a bearing surface for the
cable of at least one-fourth inch in
length. Where cables pass through
nonwatertight bulkheads, deck beams,
or similar structural parts where the
bearing surface is one-fourth inch or
greater in length, all burrs shall be re-
moved in way of the hole and sharp
edges shall be eliminated. Where
cables pierce main vertical zone bulk-
heads, arrangements shall be made to
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ensure that the fire-resistance of the
bulkheads is not impaired.

(m) Grounding of cable metallic cov-
ering. For multiconductor multiphase
cable each metallic-sheathed cable and
each armored cable are to have the
metallic covering electrically and me-
chanically continuous and grounded to
the metal hull at each end of the run,
except that final subcircuits may be
grounded at the supply end only.
Single conductor alternating-current
cable shall be grounded at the mid-
point only.

(n) Mechanical protection. All cables
in bunkers and where particularly
liable to damage such as lo~3*ions in
way of cargo ports, hatches, tank tops,
and where passing through decks,
shall be protected by removable metal
coverings, angle irons, pipe, or other
equivalent means. All such metallic co-
verings are to be electrically continu-
ous and grounded to the metal hull.
Horizontal pipes or the equivalent
used for cable protection should be
provided with drainage holes, and,
where they are carried through decks
or bulkheads, arrangements should be
made to insure the integrity of the
water or gas-tightness of the struc-
ture.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 1971]

§111.60-5 Portable electric cord and fix-
ture wire.

(a) General. The construction of
portable electric cords and fixture wire
shall be in accordance with Underwrit-
ers’ Laboratories, Inc., ‘“Standard for
Flexible Cord and Fixture Wire.”

(b) Application, portable cords. Port-
able cords may be used only for the
connection of portable lamps or appli-
ances and for the connection of sta-
tionary lamps or small stationary
equipment not suitable for fixed
wiring. When used they shall be of the
type indicated in Table 111.60-5(b).
Types of portable cords other than
those listed in Table 111.60-5(b) and
the uses for the types listed other
than those uses permitted by this
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paragraph shall be subject to special
investigation and shall not be em-
ployed before being approved.

(1) Damp or wet locations or for
hard service. Portable cords for use in
damp or wet locations or for hard serv-
ice shall be type S, SO, ST, SJ, SJO,
SJT, HS, HSJ, AFS, or AFSJ, and
portable cords for use where exposed
to .oil. or oil vapor shall be type SO or
SJO.

(2) Dry locations. Portable cords for
use in dry locations and not for hard
services shall be type C, P, P-2, PD,
PW, PW-2, K, HC, HPD, AVPD, or
one of the types listed for damp or wet
locations in subparagraph (1) of this
paragraph.

(3) Extra hard service. Portable
cords for use in damp or wet locations
and requiring a length in excess of 5
feet shall be type S, SO, or ST.

(c) Allowable current-carrying capac-
ity. The allowable current-carrying ca-
pacities of flexible cord and fixture
wire are given in Table 111.60-5(c).

(d) Conductor size. Portable cord or
fixture wire shall not be smaller than

No. 18 AWG.

(e) Splices. Portable cords shall be
used only in continuous lengths with-
out splices or taps.

(f) Pull at joints and terminals.
Portable cords shall be so connected to
devices and to fittings that tension will
not be transmitted to joints or termi-
nal screws. This shall be accomplished
by a knot in the cord, winding with
tape, by a special fitting designed for
that purpose, or by other equivalent
means.

(g) Fixture wire, application. Fix-
ture wire may be used in the interior
of lighting fixtures, instruments, and
the like. When used, fixture wire shall
be one of the types covered in this
paragraph.

(1) Either type AF, SF-2, or SFF-2
fixture wire shall be used for applica-
tions where the temperature will
exceed 90° C.
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TABLE 111.60-5(c)—MAxiMum CURRENT-CARRYING CAPACITIES IN AMPERES ' 2

Portabte cord Fixture wire

Thermoplastic

Rubber types types TF, TFF
C,E EO K, Rubber types . —_—————
P, P-2, PD, S, 8O, 8J, sS40 Types AFS, Rubber types Cotton type CF
Size PW, PW-2 = —— AFSJ, HC, Type AVPD RF-2, FF-2, —_——
AWG —— —————— Thermoplastic HPD, HS, HSJ RFH-2, FFH-2 Asbestos type AF
Thermoplastic types ST, SUT —_—————
type ET Siticone rubber
type SF-2, SFF-
18 5 7 10 17 5 6
16 7 10 15 22 7 8
14 15 15 20 28 s 17
12 20 20 30 36
10 25 25 35 47
8 35
6 45
4 60
2 80

! I the number of current-carrying conductors in a cord exceeds three, the allowable current-camying capacity of each
conductor shall be reduced to 80 percent of the values in the table.

? In no case shall conductors be associated together in suchr a way with respect to the kind of circuit, the wiring method
employed, or.the number of conductors, that the limiting temperature of the conductors will be exceeded.

(h) Fixlure wire, voltage limitation. Fixture wire shall not be used for applica-
" tions.exceeding 300 volts.

(i) Fixture wire, siranded. Fixture wire shall be of the stranded type.

(J) Hookup wire, application. Hookup wire for use within the components of
alarm panels. IC equipment and electronic control equipment shall be in accord-
ance with § 113.05-10 of this subchapter.

§ 111.60-10 Circuit loads and demand factors.

Generator, feeder, and bus-tie cables shall be selected on the basis of a com-
puted load of not less than the demand load given in Table 111.60-10.

TABLE 111.60-10—DEMAND LOADS

Type of circuit Demand load

Generator cables 115 percent of continuous generator rating.

Switchboard bus-tie, except ship’s. service to 75 percent of generating capacity of the larger switchboard.
emergency switchboard bus-tie.

Emergency switchboard bus-tie

Feeder supplying two or more motors

. 115 percent of continuous rating of emergency generator.

125 percent of the rating of the largest motor plus 100 percent of the sum of
the ratings of all other motors supplied and including 50 percent of the rating
of the spare switches or circuit breakers on the distribution panel. !

Feeder supplying two or more cargo winch 125 percent of the rating of the targest motor plus 3% percent of the sum of
motors arranged for the “Burtoning” method  the ratings of all other motors supplied. '
of cargo handling.

Feeder supplying two or more 'tween deck 125 percent of the rating of the largest motor plus 50 percent of the sum of
cargo winch motors, cargo elevator motors, the ratings of all other motors supplied.
or cargo cranes.

Galley equipment feeder .............cooceicnrrircccnns 100 percent of either the first 50 KW or one-half the connected load, which-

ever is the larger, plus 65 percent of the remaining connected load, plus 50

percent of the rating of the sparé switches or circuit breakers on the distribu-

tion panel.

Lighting feeder 100 percent of the connected load plus the average active circuit load for the
spare switches or circuit breakers on the distribution panels.

Grounded neutral of a dual voltage feeder .......... 100 percent of the capacity of the ungrounded conductors when grounded

neutral is not protected by a circuit breaker overcurrent trip, or not less than
50 percent of the capacity of the ungrounded conductors when the ground-
ed neutral is protected by a circuit breaker overcurrent trip or overcurrent
atarm.

'Where a large number of motors are supplied from one feeder and the character of the load is such that not all motors will
be operated simultaneously, a smaller demand load may be approved.
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§111.60-15 Propulsion cables.

(a) During installation each propul-
sion cable end must be sealed until
permanently attached to a terminal.

(b) Each propulsion cable terminal
must be sealed after installation of the
cable to prevent admission of moisture
and air.

(¢) Each propulsion cable support
must be strong enough to withstand
short circuited conditions, may not be
spaced more than 3 feet apart from
each adjacent support, and must be ar-
ranged to prevent chafing of the cable.

[CGD 74-305, 41 FR 26013, June 24, 1976]

§ 111.60-20 Generator cables.

Where the ship’s service generators
are located in separate spaces, the gen-
erator cables between the circuit
breakers and the switchboard shall be
separated throughout their length as
widely as practicable. Generator cables
are not to be installed in the bilges.

§ 111.60-25 Ship’s service cables.

(a) Cable joints and sealing. The
cable ends of all feeders and power
branch circuits to vital auxiliaries are
to be effectively sealed against the ad-
mission of moisture by methods such
as taping in combination with insulat-
ing compound or, in the case of type
MI, by fittings designed for that pur-
pose.

(b) Cable supporls and radii of
bends. Where cables are run-in groups
they shall be supported in metal hang-
ers arranged as far as practicable to
permit painting of the surrounding
structure without undue disturbance
to the installation. Single cable runs
may be supported by metal clips
screwed directly to deck or bulkhead
except on watertight bulkheads.
Cables grouped in a single hanger
shall be limited to two banks. Sup-
ports shall be spaced no more than 18
inches apart where vertical and 14
inches where horizontal. Cables shall
be strapped in position at every
hanger on vertical runs and at not less
than every fourth hanger on horizon-
tal runs, except that at turns of hori-
zontal runs the cable shall be strapped
at each hanger. Cables running trans-
versely to and supported by clips or
straps on the under side of beams
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shall be run on backing plates, cable
racks, or the equivalent. Metal sup-
ports shall be designed to secure cable
without damage to insulation or armor
and shall be so arranged that the
cables will bear over a length of at
least %% inch. Leaded and armored
cables shall not be bent to a smaller
radius than 8 cable diameters; other
cables may be bent to a 6-cable diame-
ter radius.

(c) Feeder and branch circuit cables.
Cables of every description shall be lo-
cated with a view to avoiding, as far as
practicable, spaces where excessive
heat and gases may be encountered, as .
well as spaces where they may be ex-
posed to damage, such as exposed
sides of deckhouses. Electrical conduc-
tors shall not enter oil tanks except as
permitted by §§ 111.80-8 and 38.15-15
of this chapter. Conductors shall avoid
cofferdams adjacent to and extending
below the tops of oil tanks except as
permitted by §§ 111.80-5, 111.80-8, and
111.85-10.

(d) Cables behind paneling. Cables
may be installed behind paneling pro-
vided all connections are readily acces-
sible and the location of concealed
connection boxes is indicated.

(e) Cables behind sheathing. Cables
may be installed behind sheathing but
they must not be installed behind nor
imbedded in structural insulation;
they should pass through such insula-
tion at right angles and should be pro-
tected by continuous pipe with a stuff-
ing tube at one end. For deck penetra-
tions this stuffing tube should be at
the upper end of the pipe and for
bulkhead penetrations it should be on
the uninsulated side of the bulkhead.
For refrigerated space insulation the
pipe should be of a phenolic or similar
heat insulating material joined to the
bulkhead stuffing tube or a section of
such material should be inserted be-
tween the bulkhead stuffing tube and
the metallic pipe.

(f) Ship’s structure as a conducior.
The ship’s structure shall not be used
as a normal current-carrying conduc-
tor for a ship’s power, heating, or
lighting system, except when approved
for special purposes. Such hull return
shall not be used on tankers. Current-
carrying parts are to be substantially
protected against accidental contact.
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For current-carrying capacities of con-
ductors, see Tables 111.60-1(e)1)(d)
and 111.60-1(e)(1)(i).

(g) Circuits derived from aulotrans-
formers. Branch circuits shall not be
supplied through autotransformers
(transformers in which a part of the
winding is common to both primary
and secondary circuits).

(h) Polarity identification of con-
ductors. (1) On systems having a
grounded conductor, the grounded
conductor shall be identified through-
out the vessel by means of a white or
natural gray conductor outer covering,
and any conductor so identified shall
not be used as an ungrounded conduc-
tor of a circuit unless the conductor is
rendered permanently unidentified by
painting or other effective means at
each outlet. On ungrounded systems,
it is recommended that conductor
identification be consistent through-
out the vessel.

(2) An insulated conductor of a port-
able cable intended to be used as a
grounding conductor shall have a con-
tinuous identifying marker readily dis-
tinguishing it from the other conduc-
tors. The identifying marker shall con-
sist of either a braid finished to show
a green color or a green colored insula-
tion. The requirements of this subpar-
agraph shall be effective on vessels
contracted for on or after November
19, 1956.

(i) Through feed arrangements.
Where a feeder supplies more than
one distribution panel or panelboard,
it may be continuous from the switch-
board to the farthest panel or it may
be severed at any intermediate panel.
If the bus bars of any distribution
panel or panelboard carry ‘‘through”
load, the size of the buses should be
designed for the total current. The
size of feeder conductors should nor-
mally be uniform for the total length,
but may be reduced at any intermedi-
ate distribution panel or panelboard
provided that the smallest section of
the feeder is protected by the overcur-
rent device at the distribution switch-
board.

(j-1) (Reserved]

(m) Connections to terminals. (1)
Connection of conductors to terminal
parts shall insure a thoroughly good
connection without damaging the con-
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ductors and shall be made by means of
pressure connectors, solder lugs, or
splices to flexible leads either sol-
dered, brazed, or welded, except that
No. 10 or smaller conductors may be
connected by means of clamps or
screws with terminal plates having up-
turned lugs. Terminals for more than
one conductor shall be of a type ap-
proved for that purpose.

(2) Connectors, or lugs of the set-
screw type shall not be used with
stranded conductors smaller than No.
14 AWG unless provided with a nonro-
tating follower traveling with the set-
screw and making pressure contact
with the conductor.

(3) Pressure-type wire connectors,
fixture splicing connectors, and lugs
shall conform to the requirements of
Underwriters’ Laboratories, Inc.,
“Standard for Wire Connectors and
Soldering Lugs,” and shall be so listed
by Underwriters’ Laboratories, Inc.

(4) Terminal blocks shall employ ter-
minal screws not smaller than 6-32,
and spacings not less than that shown
in Table 111.60-25(m)(4).

TABLE 111.60-25(m)(4)—TERMINAL BLOCK SPACINGS

Minimum spacings in
inches between parts of
opposite polarity and
between live parts and
ground

Voltage involved

Over
surface

Through
air

%
Y

(n) Circuils in vicinity of magnetic
compass. Precautions should be taken
in connection with apparatus and
wiring in the vicinity of the magnetic
compass to prevent disturbance of the
needle from external magnetic fields.

(0) Segregation of vital circuits—(1)
General. Power feeders supplying ap-
paratus required for handling the
vessel are not to be used for supplying
apparatus which is to be disconnected
when the vessel is underway unless
the branch circuits for the latter are
so arranged that they may be discon-
nected at panelboards without inter-
fering with the operation or protec-
tion of those circuits necessary for the
safe operation of the vessel. In gener-
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al, separate feeders should be run for
such groups as engineroom and fire-
room auxiliaries, motors for cargo-
handling gear, radio transmitters, arc
searchlights, and ventilation sets.

(2) Passenger vessels. On passenger
vessels constructed with firescreen
bulkheads forming fire zones, distribu-
tion systems shall be so arranged that
fire in any main fire zone will not in-
terfere with essential services in any
other main fire zone. This require-
ment will be met if main and emergen-
cy feeders passing through any zone
are separated both vertically and hori-
zontally as widely as is practicable.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970,
as amended by CGD 174-305, 41 FR 20613,
June 24, 19761

§111.60-30 Engine starting.

Battery systems for engine-starting
purposes may be of the one-wire
system. The ground lead should be
carried to the engine frame.

§111.60-35 Lightning ground conductor.

Lightning ground conductor should
be fitted to each wooden mast or top-
mast. They need not be fitted to steel
masts.

§111.60-40 Cable splicing.

(a) A cable may be spliced only
under the following conditions:

(1) A cable installed in a subassem-
bly may be spliced to a cable installed
in another subassembly.

(2) For a vessel receiving alterations,
a cable may be spliced to extend a cir-
cuit.

(3) A cable having a large size or ex-
ceptional length may be spliced to fa-
cilitate its installation.

(4) A cable may be spliced to replace
a damaged section of the cable if
before replacing the damaged section
the insulation resistance of the re-
mainder of the cable is measured to
determine the condition of the insula-
tion.

(b) A splice authorized by this sec-
tion must be made by a qualified
person with a one cycle compression
tool and must have the following:

(1) A pressure-type butt connector
that is listed by Underwriters’ Labora-
tories, Inc. under U.L. 486 ‘“Standard
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for Wire Connectors and Soldering
Lugs”.

(2) Replacement insulation that—

(i) Has the same or greater thickness
than that of the cable insulation;

(ii) Has electrical properties that are
the same as or better than the electri-
cal properties of the cable insulation;
and

(iii) Has a heat transfer capability
that is the same as or better than that
of the original cable insulation;

(3) A watertight replacement jacket
that is heat shrinkable or prestretched
tubing of the same or a greater thick-
ness than that of the cable jacket and
that has properties that are the same
as or better than those of the cable
jacket.

(4) For armored cable, replacement
armor or a jumper that connects to
the cable armor on each side of the
splice and that maintains the electri-
cal continuity of the cable armor.

(c) Each butt connector, the replace-
ment insulation, and the watertight
replacement jacket used in a splice
must be chemically compatible with
each other and with the materials of
the cable.

(49 CFR 1.4(b))
[CGD 74-305, 41 FR 26013, June 24, 19761

Subpart 111.65—Generator Circuits
and Protection

§111.65-1 Ship’s service generators.

(a) General. Each generator of 25
kw. and over, and each generator re-
gardless of size if arranged for parallel
operation shall be protected by an in-
dividual trip-free air circuit breaker
having inverse time overcurrent trips.
The pickup setting of the long-time
overcurrent trip of the circuit breaker
shall not exceed 115 percent of the
generator rating for continuous rated
machines and shall not exceed 15 per-
cent above the overload rating for spe-
cial rated machines. Each generator of
less than 25 kw. not arranged for par-
allel operation may be protected by in-
dividual fuses in lieu of an individual
circuit breaker.

(b) Alternating-current generators.
Where three or more generators are
arranged for parallel operation, the
circuit breakers shall have, in addition
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to inverse time trips, instantaneous
trips set at a value in excess of the
maximum asymmetrical short circuit
current available from the associated
generator. In order to provide the op-
timum degree of protection for gener-
ators, the short-time trips shall be set
at the lowest values of current and
time which will coordinate with the
trip settings of feeder circuit breakers
supplied by the generator to provide
the continuity of service and high-
speed clearance specified in § 111.50-
25.

(¢) Direct-current generators. In ad-
dition to the inverse time overcurrent
trips, direct-current generator circuit
breakers shall be provided with an in-
stantaneous trip set at the lowest
value of current which will coordinate
with the trip settings of feeder circuit
breakers supplied by the generator to
provide the continuity of service and
high-speed clearance specified in
§ 111.50-25.

(d) Generator circuits for parallel
operation. Bach direct-current gener-
ator arranged for parallel operation
shall be provided with a reverse-cur-
rent device. Each alternating-current
generator arranged for parallel oper-
ation shall be provided with a reverse
power relay.

§111.65-5 Three-wire direct-current gen-
erators.

(a) Circuit breaker poles. Separate
circuit breaker poles should be pro-
vided for the positive, negative, and
also for the equalizer leads unless pro-
tection is provided by the main poles.
When equalizer poles are provided for
the three-wire generators, the over-
load trips should be of the “Algebraic”
type. If a neutral pole is provided in
the generator circuit breaker, no over-
load trip element shall be provided for
the neutral pole. A neutral overcur-
rent relay and alarm system should be
provided and set to function at a cur-
rent value equal to the neutral rating.

(b) Equalizer buses. For three-wire
generators the circuit breaker shall
protect against a short circuit on the
equalizer buses.

(¢) Neutral grounding, main switch-
board. The neutral of three-wire dual-
voltage direct-current systems should
be solidly grounded at the generator

§ 111.65-15

switchboard with a zero center amme-
ter in the ground connection. The zero
center ammeter shall have a full-scale
reading of 150 percent of the neutral
current rating of the largest generator
and be marked to indicate the polarity
of grounds. The ground connection
should be made in such a manner that
it will not prevent checking the insula-
tion resistance of the generator to
ground before the generator is con-
nected to the bus.

(d) Neutral grounding, emergency
switchboard. The neutral of three-wire
direct-current emergency power sys-
tems should be grounded at all times.
No direct ground connection should be
provided at the emergency switch-
board, the neutral bus or buses being
solidly and permanently connected to
the neutral bus of the main switch-
board. No interrupting device should
be provided in the neutral conductor
of the bus-tie feeder connecting the
two switchboards.

§ 111.65-10 Three-wire single-phase and
four-wire three-phase generators.

(a) Circuit breaker poles. Circuit
breaker poles shall be provided for
each generator lead, except that cir-
cuit breaker poles need not be pro-
vided in the neutral of dual voltage
systems.

(b) Neutral grounding, main switch-
board. The neutral of dual-voltage al-

. ternating-current systems shall be sol-
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idly grounded at the generator switch-
board with an ammeter in the ground
connection. The ground connection
shall be made in such a manner that it
will not prevent checking the insula-
tion resistance of the generator to
ground before the generator is con-
nected to the bus.

(¢) Neutral grounding, emergency
switchboard. The neutral bus of the
emergency switchboard shall be
grounded at all times and in the same
manner as described for three-wire
direct-current systems in § 111.65-5(d).

§ 111.65-15 Propulsion circuits.

Overcurrent protection of propul-
sion motors, generators, and circuits
will require special consideration in
each case. For general requirements
see § 111.35-5(j).
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Subpart 111.70—Motor Circuits and
Protection

§ 111.70-1 Motor feeder overcurrent pro-
tection.

(a) General. The following provi-
sions contained in this section specify
overcurrent devices intended to pro-
tect feeder conductors supplying
motors against overcurrents due to
short circuits or grounds.

(b) Ratling or selling, molor loads.
(1) A feeder which supplies motors
shall be provided with overcurrent
protection which shall not be greater
than the largest rating or setting of
the branch circuit protective device,
for any motor of the group (based on
Tables 111.70-10(b1l), 111.70-10(b2),
and 111.70-10(b3)) plus the sum of the
full-load currents of the other motors
of the group.

(2) If two or more motors of equal
horsepower rating are the largest in
the group, one of these motors should
be considered as the largest for the
above calculation.

(3) If two or more motors of a group
must be started simultaneously, it may
be necessary to install larger feeder
conductors and correspondingly larger
ratings or settings of feeder overcur-
rent protective devices.

(4) Where larger capacity feeders
are installed to provide for future ad-
ditions or changes, the feeder overcur-
rent protection may be based on the
rated current-carrying capacity of the
feeder conductors.

§ 111.70-5 Motor-branch-circuits.

(a) General. The branch circuit
cables for motor loads shall be not
smaller than No. 14 AWG.

(b) Individual motors. Branch-cir-
cuit conductors supplying a single
motor shall have a current-carrying
capacity not less than 125 percent of
the motor full-load current rating.
Minimum cable sizes are given in
Table 111.70-10(b3).

(c) Wound-rotor secondary. The con-
ductors connecting the secondary of a
wound-rotor alternating-current motor
to its controller shall have a current-
carrying capacity not less than 125
percent of the full-load secondary cur-
rent of the motor. Where the second-
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ary resistor is separate from the con-
troller, the current-carrying capacity
of the conductors between the control-
ler and resistor shall be not less than
110 percent of the full-load secondary
current.

(d) Several motors. Conductors sup-
plying two or more motors shall have
a current-carrying capacity of not less
than 125 percent of the full-load cur-
rent rating of the highest rated motor
in the group plus the sum of the full-
load current ratings of the remainder
of the motors in the group. Also see
Table 111.60-10.

(e) Individual multispeed motors.
For multispeed motors the conductors
between the controller and the motor
windings or winding connections shall
have a current-carrying capacity of
not less than 125 percent of the full-
load current rating of the associated
winding or winding connection.

§ 111.70-10 Motor-branch-circuit short cir-
cuit protection.

(a) General. The provisions covered
by this section specify overcurrent de-
vices intended to protect the motor-
branch-circuit conductors, the motor
control apparatus, and the motors
against overcurrent due to short cir-
cuits or grounds. They are in addition
to or amendatory of the provisions of
subpart 111.50.

(b) Raling or setting for individual
motors. The motor-branch-circuit
over-current device shall be capable of
carrying the starting current of the
motor. Overcurrent protection shall be
considered as being obtained when
this overcurrent device has a rating or
setting not exceeding the values given
in Tables 111.70-10(bl) and 111.70-
10(b2).

(1) If the values for motor-branch-
circuit protective devices given in
Tables 111.70-10(b1) and 111.70-10(b2)
do not correspond to the standard
sizes or ratings of fuses, nonadjustable
circuit breakers, or thermal devices, or
possible settings of adjustable circuit
breakers, adequate to carry the load,
the next higher size, rating or setting
may be used.

66



Chapter I—Coast Guard, Dept. of Transportation

TABLE 111.70-10(b1)—MAXIMUM RATING OR SETTING
OF MOTOR BRANCH CIRCUIT PROTECTIVE DEVICES
FOR MOTORS MARKED WITH A CODE LETTER
INDICATING LOCKED ROTOR KVA

Percent of full-load
current !

Circuit
Type of motor 2 Fuse breaker
rating * setting;
time-
limit type
Afl a.c. single-phase and polyphase
squirrel cage and synchronous
motors with full-voltage, resistor
or reactor starting:
Code Letter A 150 150
Code Letter B to E 250 200
.Code Letter Fto V... 300 250
All a.c. squirrel cage and
synchronous motors with
autotransformer starting:
Code Letter A ....... 150 150
Code Letter Bto E 200 200
Code Letter Fto V... 250 200

' For certain exceptions to the values specified,

see § 111.70-10(b).
2 For motors not marked with a code letter, see

table 111.70-10(b2).
3 See also table 111.70-10(b3).

TABLE 111.70-10(b2)—MAXIMUM RATING OR SETTING
OF MOTOR BRANCH CIRCUIT PROTECTIVE DEVICE FOR
MOTORS NOT MARKED WITH A CODE LETTER
INDICATING LOCKED ROTOR KVA

Percent of full-load

current ' 2

Circuit breaker

Type of motor 3 setting
Fuse
rating Instan-  Time
taneous  limit
type type
Single-phase, all types 300 250

Squirrel cage and synchronous
(full-voltage, resistor and reactor
starting) 300 250
Squirrel cage and synchronous
(auto-transformer starting):
Not more than 30

amperes 250 200
More than 30 ampere: 200 200
High-reactance squirrel
cage:
Not more than 30 amperes......... 250 ... 250
More than 30 amperes 200 200
Wound rotor 150 150

Direct current:
Not more than 50 horse-
power...
More than

150 250 150
150 175 150

p

! For certain exceptions to the values specified
see § 111.70-10(b).

§ 111.70-10

2 Synchronous motors of the low-torque low-
speed type (usually 450 r.p.m. or lower) such as are
used to drive reciprocating compressors, pumps,
etc., which start up unloaded, do not require a fuse
rating or circuit breaker setting in excess of 200
percent of full-load current.

* For motors marked with a code letter, see table
111.70-10(b1).

(2) Where the overcurrent protec-
tion specified in tables 111.70-10(bl)
and 111.70-10(b2) is not sufficient for
the starting current of the motor, it
may be increased but shall in no case
exceed 400 percent of the motor full
load current.

(3) Table 111.70-10(b3) tabulates
usual values of motor-branch-circuit
protection, motor-running protection,
and minimum cable size for various
motor full load currents for ease of
reference.

(c) Several motors on one branch cir-
cuit. Two or more motors may be con-
nected to the same branch circuit
under the conditions covered in this
paragraph.

(1) Two or more motors each not ex-
ceeding 1 horsepower in rating and
each having a full load rated current
not exceeding 6 amperes, may be used
on a branch circuit protected at not
more than 20 amperes at 125 volts or
less, or 15 amperes at 600 volts or less.
Individual running overcurrent protec-
tion is unnecessary for such motors
unless required by the provisions of
§ 111.70-15 (c¢) or (d).

(2) Two or more motors of any rat-
ings, each having individual running
overcurrent protection, may be con-
nected to one branch circuit provided
all of the conditions contained in this
subparagraph are complied with.

(i) Each motor-running overcurrent
device must be approved for group in-
stallation.

(ii) Each motor controller must be
approved for group installation.

(iii) The branch circuit must be pro-
tected by an overcurrent device having
a rating or setting equal to that speci-
fied in paragraph (b) of this section
for the largest motor connected to the
branch circuit plus an amount equal to
the sum of the full load current rat-
ings of all other motors connected to
the circuit.

(iv) The branch circuit overcurrent
protection must not be greater than
that allowed by § 111.70-15(m) for the
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thermal cutout or relay protecting the
smallest motor of the group.

(v) The conductors of any tap sup-
plying a single motor need not have in-
dividual branch circuit protection, pro-
vided they comply with either of the
following: (a) No conductor to the
motor shall have a current-carrying
capacity less than that of the branch
circuit conductors, or (b) no conductor
to the motor shall have a current-car-
rying capacity less than one-third that
of the branch circuit conductors, with
a minimum in accordance with
§ 111.70-5(b), the conductors to the
motor-running protective device being
not more than 25 feet long and being
protected from mechanical injury.

(d)
tion. Motor-branch-circuit overcurrent
protection and motor-running overcur-
rent protection may be combined in a
single overcurrent device if the rating
or setting of the device provides the
running overcurrent protection speci-
fied in § 111.70-15(b), (¢), and (d).

(e) Group control branch circuit
overcurrent prolection. In lieu of the
requirements of §111.70-15(m) and
paragraph (b) of this section, a motor-
branch-circuit of group control panels
may be considered to be protected
against overcurrent by an instanta-
neous trip circuit breaker set to trip at

Combined overcurrent protec- .

Title 46—Shipping

a value not exceeding 1,500 percent of
the motor full load current, provided
that all the conditions of this para-
graph are fulfilled.

(1) The thermal cutout, thermal
relay or other device for motor-run-
ning protection shall be capable of op-
eration without damage to itself from
a current up to the setting of the
branch-circuit circuit breaker.

(2) The motor controlier shall be ca-
pable of opening the circuit without
damage to itself resulting from a cur-
rent up to the setting of the branch-
circuit circuit breaker.

(f) Owercurrent devices; in which
conductor. Overcurrent devices shall
comply with the provisions of Subpart
111.50.

(g) Rating of circuit breakers. Cir-
cuit breakers for motor-branch-circuit
protection shall have a continuous
current rating of not less than 115 per-
cent of the full load current rating of
the motors.

(h) Special requirements for over 600
volts. Each motor-branch-circuit and
feeder of more than 600 volts shall be
protected ~against overcurrent by
means of a circuit breaker of suitable
rating so arranged that it can be serv-
iced without hazard.
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§111.70-15

the motor will be considered to be pro-
tected. Where such protective equip-
ment is used, it shall be indicated on
the nameplate of the assembly where
it will be visible after installation.

(3) If the impedance of the motor
windings is sufficient to prevent over-
heating due to failure to start, the
motor may be protected as specified in
paragraph (c¢) of this section for man-
ually started motors.

(e) Wound-rotor secondaries. The
secondary circuits of wound-rotor al-
ternating-current motors, including
conductors, controllers, resistors, etc.,
shall be considered as protected
against overcurrent by the motor-run-
ning overcurrent device.

(f) Intermittent and similar duty. A
motor used for a condition of service
which is inherently short time is con-
sidered as protected against overcur-
rent by the branch circuit overcurrent
device, provided the overcurrent pro-
tection does not exceed that specified
in Tables 111.70-10¢(bl) and 111.70-
10(b2). Any motor is considered to be
for continuous duty unless the nature
of the apparatus which it drives is
such that the motor cannot operate
continuously with load under any con-
dition or unless permitted by § 111.25-
15.

(g) Selection or setting of protective
devices. Where the values specified for
motor-running overcurrent protection
do not correspond to the standard
sizes or rating of fuses, nonadjustable
circuit breakers, thermal cutouts, ther-
mal relays, the heating elements of
thermal trip motor switches, or possi-
ble settings of adjustable circuit break-
ers adequate to carry the load, the

next higher size, rating, or setting may-

be used, but not higher than 130 per-
cent of the full-load current rating of
the motor except that for sealed (her-
metic-type) refrigeration motors the
rating or setting of the protective
device shall not be higher than 140
percent of the full-load current rating
of the motor. If not shunted during
the starting period of the motor (see
paragraph (h) of this section), the pro-
tective device shall have sufficient
time delay to permit the motor to
start and accelerate its load.

(h) Shunting during starting period.
If the motor is manually started (in-

Title 46—Shipping

cluding starting with a magnetic start-
er having pushbutton control) the
running overcurrent protection may
be shunted or cut out of the circuit
during the starting period of the
motor, provided the device by which
the overcurrent protection is shunted
or cut out cannot be left in the start-
ing position, and the motor shall be
considered as protected against over-
current during the starting period if
fuses or time-delay circuit breakers,
rated or set at not over 400 percent of
the full-load current of the motor, are
s0 located in the circuit as to be opera-
tive during the starting period of the
motor. The motor-running overcurrent
protection shall not be shunted or cut
out during the starting period if the
motor is automatically started.

(i) Fuses; in which conductor. If
fuses are used for motor-running pro-
tection, a fuse shall be inserted in each
ungrounded conductor, except that a
fuse shall also be inserted in a ground-
ed conductor under the circumstances
set forth in footnote 1 of Table 111.70-
15(j) for circuits supplied by wye-delta
or delta-wye connected transformers.

(j) Devices other than fuses; in which
conductors. If devices other than fuses
are used for motor-running protection,
Table 111.70-15(j) shall govern the
minimum allowable number and loca-
tion of overcurrent units, such as trip
coils, relays, or thermal cutouts.

(k) Number of conductors discon-
nected by overcurrent device. Motor-
running protective devices, other than
fuses, thermal cutouts, or thermal pro-
tectors, shall simultaneously open a
sufficient number of ungrounded con-
ductors to interrupt current flow to
the motor.

(1) Motor controller as running pro-
tection. A motor controller may also
serve as the running overcurrent
device if the number of overcurrent
units complies with Table 111.70-15¢(j),
and if these overcurrent units are op-
erative in both the starting and run-
ning position in the case of a direct-
current motor, and in the running po-
sition in the case of an alternating-cur-
rent motor.

(m) Thermal cutouts and relays.
Thermal cutouts, thermal relays and
other devices for motor-running pro-
tection which are not capable of open-
ing short circuits, shall be protected
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by fuses or circuit breakers with rat-
ings or settings of not over 4 times the
rating of the motor. for which they are
designed, unless approved for group
installation, and marked to indicate
the maximum rating or setting of the
overcurrent device by which they
must be protected.

§ 111.70-20

(n) Rating of protective devices.
Motor-running overcurrent devices
other than fuses shall have a rating of
at least 115 percent of the full-load
current rating of the motor.

(0) Automatic restarting. A motor-
running protective device which can
restart a motor automatically after

TABLE 111.70-15(j)—MINIMUM NUMBER AND LOCATION OF MOTOR RUNNING PROTECTIVE DEVICES

Kind of motor

Supply system

Number and location of overcurrent units,
such as trip coils, relays, or thermal cut-
outs

1-phase alternating-current or direct-cur- 2-wire,
rent.
1-phase alternating-current or direct-cur- 2-wire,

t-phase altemating-current or 1 in either conductor.
direct-current, ungrounded.
1-phase alternating-current or 1 in ungrounded conductor.

rent. directcurrent, one conductor ground-

ed.
1-phase alternating-current or direct-cur- 3-wire,
rent.
3-phase alternating-current.........

grounded.
3-phase alternating-current.........

ed.
3-phase alternating-current......... 3-wire,  3-phase

grounded neutral.

4-wire,

3-phase alternating current. 3-phase

grounded neutral or ungrounded.

1-phase alternating-current or 1 in either ungrounded conductor.
direct-current, grounded neutral.
3-wire, 3-phase alternating-current, un-

2 in any 2 conductors. !

3-wire, 3-phase, one conductor ground- 2 in ungrounded conductors.
alternating-current, 2 in any 2 conductors.®

alternating-current, 2 in any 2 conductors, except the neu-

tral. !

! In the case of distribution systems supplying wye-delta or delta-wye connected transformers (having the wye neutral. point
in the primary ungrounded or not connected to the circuit) three running overcurrent units shall be provided for the protection of

3-phase 3-wire motors.

overcurrent tripping shall not be in-
stalled.

. (p) Special requirements for over 600
volts. Running overcurrent protection
for a motor of over 600 volts shall con-
sist of a circuit breaker, or of overcur-
rent units integral with the controller
which shall simultaneously open all
ungrounded conductors to the motor.
The overcurrent device shall have a
setting as specified by this section.

§ 111.70-20 Motor controllers, general re-
quirements.

(a) Suitabilily. Each controller shall
be capable of starting and stopping
the motor which it controls, and for
an alternating-current motor shall be
capable of interrupting the stalled-
rotor current of the motor.

(b) Rating. The controller shall have
a horsepower rating, which shall not
be lower than the horsepower rating
of the motor, except as otherwise per-
mitted by this paragraph.

(1) For a stationary motor rated at
Y% horsepower or less that is normally
left running and is so constructed that
it cannot be damaged by overload or
failure to start, such as clock motors

and the like, the branch circuit over-
current device may serve as the con-
troller.

(2) For stationary motors rated at 2
horsepower or less, and 300 volts or
less, the controller may be a general
use switch having an ampere rating at
least twice the full-load current rating
of the motor.

(3) For portable motors rated at %
horsepower or less, the controller may
be an attachment plug and receptacle.

(4) A branch-circuit circuit breaker,
rated in amperes only, may be used as
a controller. When this circuit breaker
is also used for overcurrent protection,
it shall conform to the appropriate
provisions of this part governing over-
current protection.

(¢c) Need mnot open all conductors.
Except when the motor controller
serves also as a disconnecting means
(see § 111.70-30(1)) the controller need
not open all conductors to the motor.

(d) In grounded conductors. One
pole of the controller may be placed in
a permanently grounded conductor
provided the controller is so designed
that the pole is the grounded conduc-
tor cannot be opened without simulta-
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neously opening all conductors of the
circuit.

(e) Adjacent to motor and driven
machinery. Generally a controller
shall be located adjacent to the motor
and its driven machinery. Where it is
desired to group motor controllers at a
central location or where, for other
reasons, it is not feasible to locate a
controller adjacent to the motor and
its driven machine, the installation
shall comply with one of the condi-
tions listed in this paragraph.

(1) The motor and controller discon-
necting means required by § 111.70-30
shall be capable of being locked in the
open circuit position. However, if the
disconnecting means is not within
sight of the controller location or is
more than 50 feet distant from the
controller, paragraph (e)(1) or (2) of
this section shall be complied with.

(2) A manually operable switch
which will disconnect the motor from
its source of supply shall be provided
adjacent to the motor location. This
switch shall be rated in accordance
with the appropriate requirements of
§ 111.70-30.

(3) A maintaining type switch in the
motor control circuit shall be provided
adjacent to the motor which will pre-
vent the motor from being energized.

(f) Number of motors served by each
controller. Each motor shall be pro-
vided with an individual controller,
except that for motors of 600 volts or

less, a single controller may serve a -

group of motors under any one of the
conditions provided by this paragraph.

(1) If a number of motors drive sev-
eral parts of a single machine or piece
of apparatus.

(2) If a group of motors is under the
protection of one overcurrent device as
permitted in § 111.70-10¢c)(1).

(g) Adjustable-speed motors. Adjust-
able-speed motors, if controlled by
means of field regulation, shall be so
equipped and connected that they
cannot be started under weakened
field unless the motor is designed for
such starting.

(h) Speed limitation. Machines of
the types listed in this paragraph shall
be provided with speed limiting de-
vices, unless the inherent characteris-
tics of the machine, the system, or the
load and the mechanical connection
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thereto are such as safely to limit the
speed, or unless the the machine is
always under the manual control of a
qualified operator.’

(1) Separately excited direct-current
motors.

(2) Series motors.

(3) Motor-generators and converters
which can be driven at excessive speed
from the direct-current end, as by re-
versal of current or decrease in load.

(i) Enclosure—(1) General. All con-
trolling apparatus, except as otherwise
permitted below, shall be protected by
enclosing cases, either dripproof or
watertight, depending on their loca-
tion. Cable entrance plates, if pro-
vided, for watertight enclosures and at
the top of dripproof enclosures shall
be at least %-inch thick and be fitted
with' gaskets. Watertight enclosures
shall be provided with external feet or
lugs for mounting.

(2) Open type. Control apparatus
may be of the open type provided it is
located in a compartment or enclosure -
assigned solely to electrical control
equipment and accessible only to
qualified persons. Where the compart-
ment is used for other apparatus and
the location of an open controller is
such that it is subject to accidental
contact, adequate guardrails or the
equivalent shall be provided.

(j) Hinged doors. All controller
hinged doors having either a height
exceeding 45 inches or a width exceed-
ing 24 inches shall be provided with
door positioners and stops. Equipment
mounted on a hinged door shall be
constructed or shielded in such a
manner that no live parts of the door
mounted equipment will be exposed to
accidental contact by a person with
the door open and the circuit ener-

gized.
(k) Grounding. Controller -cases,
except insulating covers of snap

switches, shall be grounded.

(1) Construction. The construction
of controlling apparatus and their en-
closures shall conform to the require-
ments of Underwriters’ Laboratories,
Inc., “Standard for Industrial Control
Equipment,” except that sheet metal
enclosures for installation in corrosive
locations shall not be installed unless
one of the conditions covered in this
paragraph is complied with.
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(1) The enclosure is fabricated of
corrosion-resistant material.

(2) The enclosure is fabricated of
sheet steel not less than % inch in
thickness and hot dip galvanized after
fabrication.

(3) The enclosure is fabricated of
sheet steel not less than %se inch in
thickness and given a corrosion resis-
tant finish in accordance with
§ 110.15-40 of this subchapter.

(m) Wearing parts. All wearing parts
of controller should be readily accessi-
ble for inspection and renewal.

(n) Protection against low voltage.
Motor controllers for motors of 2
horsepower or larger shall be provided
with protection against low voltage.
Low-voltage release should be pro-
vided only on controllers for auxil-
iaries which are vital to the operation
of the propelling equipment where
automatic restart after a voltage fail-
ure will not be hazardous. Otherwise,
low-voltage protection should be used.
To permit prompt restoration of serv-
ice after interruption, the starting cur-
rent and short-time sustained current
of all low-voltage release load shall be
within the capacity of one generator.

(0) Manually operated controllers.
Manually operated controllers shall be
arranged for operation without open-
ing the enclosing case. In the panel
type the starting arm shall be ar-
ranged so that the motor will stop if
the arm is left on a starting point. In
regulating drum controllers the resis-
tor shall be proportioned for the duty
cycle.

(p) Alternating-current manual
auto-starters. Alternating-current
manual auto-starters with self-con-
tained auto-transformers should be
provided with switches on the quick-
make-and-break type and the starters
should be arranged so that it will be
impossible to throw to the running po-
sition without having first thrown to
the starting position. Switches should
be preferably of the contractor or air-
break type. In case 0il is necessary, the
starter should not leak when tilted to
an angle of 15 degrees and should be
constructed to prevent the liquid from
splashing out due to the rolling of the
vessel.
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(q) Identification of controllers. A
controller shall be marked with the
maker’s name or identification symbol,
the voltage, the current or horsepower
rating, and such other data as may be
needed properly to indicate the motor
which it controls. The identification
data necessary to indicate the motor
which the controller controls shall be
on the external surface of the enclo-
sure. A heat resistant durable type
wiring diagram of the controller shall
be permanently attached to the inside
of the controller door.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 19711

§ 111.70-25 Group control panels.

(a) General. The provisions in this
section are in addition to and amenda-
tory of the other provisions of this
subpart and are applicable to two or
more motor controllers grouped into a
motor control center and supplied by a
common feeder. The provisions of this
paragraph are not applicable to the
controllers for two or more motors
driving several parts of a single ma-
chine or piece of apparatus when the
controllers are grouped or installed in
a single enclosure.

(b) Arrangement. Each controller
and its associated motor overcurrent
protective device, motor branch circuit
overcurrent protective device and dis-
connecting means shall be mounted in
a common metal enclosure provided
with a hinged door.

(¢) Door interlock. The hinged door
required above shall be interlocked
with the disconnect device to prevent
the door being opened with the circuit
energized.

(d) Working space. Working space,
generally not less than 30 inches and
at no point less than 24 inches, shall
be provided in front of group control
boards. Where access to the rear is re-
quired for making connections and for
subsequent inspections, or for other
purposes, space adequate for the work
to be done, and in no case less than 18
inches shall be provided.

(e) Nameplates. Circuit nameplates
in accordance with § 111.30-1(h) shall
be provided.

§ 111.70-30 Disconnecting means.

(a) General. The provisions con-
tained in this section are intended to
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require disconnecting means for
motors and controllers capable of dis-
connecting them from the circuit.

(b) Type. The disconnecting means
shall be an enclosed, externally oper-
able, motor-circuit switch, rated in
horsepower, or a circuit breaker,
except as permitted in the paragraphs
(e), (d), (e), (f), and (g) of this section.
Every switch in the motor branch cir-
cuit within sight from the controller
location shall comply with these re-
quirements.

(¢) Omne-eighth horsepower or less.
For stationary motors of % horsepow-
er or less, the branch circuit overcur-
rent device may serve as the discon-
necting means.

(d) Two horsepower or less. For sta-
tionary motors rated at 2 horsepower
or less and 300 volts or less, the discon-
necting means may be a general-use
switch having an ampere rating at
least twice the full-load current rating
of the motor.

(e) Over 2 horsepower to and includ-
ing 50 horsepower. The disconnecting
means shall be a motor-circuit switch
rated in horsepower, or a circuit
breaker, except that for a motor with
an auto transformer type of control-
ler, the disconnecting means may be a
general use switch if all the provisions
contained in this paragraph are com-
plied with.

(1) The motor drives a generator
which is provided with overcurrent

protection.
(2) The controller is:
(i) Capable of interrupting the

stalled-rotor current of the motor.

(ii) Provided with a low-voltage re-
lease, and

(iii) Provided with running overcur-
rent protection not exceeding 115 per-
cent of the motor full-load current
rating. .

(3) Separate fuses or a circuit break-
er, rated or set at not more than 150
percent of the motor full-load current
are provided in the motor branch cir-
cuit.

(f) Exceeding 50 horsepower. For sta-
tionary motors rated at more than 50
horsepower, the disconnecting means
may be a motor-circuit switch also
rated in amperes, a general-use switch,
or an isolating switch. Isolating and
general-use switches for motors ex-
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ceeding 50 horsepower, not capable of
interrupting stalled-rotor currents,
shall be plainly marked ‘“Do not open
under load.”

(g) Portable motors. For portable
motors an attachment plug and recep-
tacle may serve as the disconnecting
means.

(h) Current-carrying capacilty. The
disconnecting means shall have a cur-
rent-carrying capacity of at least 115
percent of the current rating of the
motor.

(i) Poles; in which conductors. The
disconnecting means shall simulta-
neously open all conductors.

(j) To be indicating. The disconnect-
ing means shall plainly indicate
whether it is in the open or closed po-
sition.

(k) To disconnect both motor and
controller. The disconnecting means
shall disconnect both the motor and
the controller from all supply conduc-
tors. The disconnecting means may be
in the same enclosure with the con-
troller.

(1) Switch or circuit breaker as both
controller and disconnecting means. A
switch or circuit breaker complying
with the provisions of § 111.70-20(b)
may serve as both controller and dis-
connecting means if it opens all con-
ductors to the motor, is protected by
an overcurrent device (which may be
the branch circuit fuses) which opens
all ungrounded conductors to the
switch or circuit breaker, and is one of
the types listed in this paragraph.

(1) An air-break switch operable di-
rectly by applying the hand to a lever
or handle.

(2) A circuit breaker switch operable
directly by applying the hand to a
lever or handle.

(3) An oil switch used on a circuit
whose rating does not exceed 600 volts
or 100 amperes, or on a circuit exceed-
ing this capacity if under expert super-
vision and by special approval.

(4) The oil switch or circuit breaker
specified above may be both power
and manually operable. If power oper-
able, provisions shall be made to lock
it in the open position. The overcur-
rent device protecting the controller
may be part of the controller assembly
or may be separate. An autotrans-
former type controller is not included



Chapter I—Coast Guard, Dept. of Transportation

above and will require a separate dis-
connecting means.

(m) Panelboard or swilchboard de-
vices, as disconnecling means. A
branch circuit switch or circuit break-
er may serve as the disconnecting
means provided it conforms to all the
requirements of this section. When
provision for locking in the open cir-
cuit position is required by paragraph
(n) of this section, accessibility for
manual operation of any other switch
or circuit breaker on the panelboard
or switchboard shall not be hindered.

(n) In sight from controller location.
The disconnecting means shall be lo-
cated within sight of controller loca-
tion or be arranged to be locked in the
open circuit position. A distance of
more than 50 feet is considered equiva-
lent to being out of sight. The discon-
necting means shall be located in the
same ship’s compartment with the
controller.

(0) Motors served by a single discon-
necting means. Each motor shall be
provided with individual disconnecting
means, except that for motors of 600
volts or less a single disconnecting
means may serve a group of motors
under any one of the conditions pro-
vided by this paragraph. The discon-
necting means serving a group of
motors shall have a rating not less
than is required by paragraph (b) of
this section for a single motor whose
rating equals the sum of the horse-
powers or currents of all motors of the
group.

(1) If a number of motors drive sev-
eral parts of a single machine or piece
of apparatus such as metal and wood-
working machines, cranes, and hoists.

(2) If a group of motors is under the
protection of one set of overcurrent
devices as permitted by § 111.70-10(c).

(p) Readily accessible. The discon-
necting means shall be readily accessi-
ble.

§ 111.70-35 Heater circuits.

Where motors, master switches, and
similar enclosures, except motor con-
trollers, are fitted with electric heaters
located inside the enclosures and ener-
gized from a separate circuit, the
heater circuits shall be disconnected in
the same manner as required for con-
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trol, interlock and indicator circuits in
§ 111.70-40(e)(2). In the case of deck
machinery, when the location of the
motor, master switch, or similar enclo-
sure is remote from the motor and
controller disconnect device, a warning
sign may be affixed to the unit enclo-
sure warning the operator of the pres-
ence of two sources of potential within
the unit enclosure and giving the loca-
tion of the heater circuit disconnect
device in lieu of the disconnect ar-
rangement required by §111.70-
40(e)(2). Electric heaters installed
within motor controllers and energized
from a separate circuit shall be discon-
nected in the same manner as required-
by § 111.70-40(e).

§ 111.70-40 Remote-control, electrical in-
terlock, and indicator circuits.

(a) General. The deviations from the
general requirements in this sub-
chapter as covered by this section are
intended to provide for peculiar condi-
tions governing remote-control, elec-
trical interlock, and indicator circuits.

(b) Overcurrent protlection. Conduc-
tors of control, electrical interlock,
and indicator circuits of motor con-
trollers shall be considered as being
properly protected against overcurrent
by the branch-circuit overcurrent
device where the conductors are
wholly within the controller enclosure.
Conductors of control, electrical inter-
lock, and indicator circuits external to
the controller enclosure shall be con-
sidered as being properly protected
against overcurrent under any one of
the conditions listed in this paragraph.

(1) If the rating or setting of the
branch-circuit overcurrent device is
not more than 500 percent of the cur-
rent-carrying capacity of the control,
electrical interlock, or indicator circuit
conductors.

(2) By overcurrent devices, in both
sides of the line, having a rating or
setting of not more than 500 percent
of the current-carrying capacity of the
control, electrical interlock, or indica-
tor circuit conductors, except that
where under operating conditions
there is no appreciable difference in
potential between the external con-
ductors, overcurrent protection need
only be provided at the supply of that
side of the line.
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(3) If the opening of the control,
electrical interlock, or indicator circuit
would create a hazard, no overcurrent
protection shall be provided.

(4) For overcurrent protection of
steering gear control and indicator
light circuits see § 111.80-70.

(¢c) Accidental ground. It is recom-
mended that remote control circuits
be so arranged that an accidental
ground will not start the motor.

(d) Source of potential. The poten-
tial for a control, interlock, or indica-
tor circuit shall be derived from the
load side of the motor and controller
disconnect means specified by § 111.70-
30, except that where the control
functions are such that such circuits
must be common to two or more con-
trollers, the switching arrangements
specified by paragraph (e) of this sec-
tion, shall be complied with.

(e) Switching. In the design of con-
trol, interlock, and indicator circuits,
all possible steps shall be taken to
eliminate more than one source of po-
tential in an enclosure. Where the con-
trol functions are such as to make it
impracticable to energize a control, in-
terlock, or indicator circuit from the
load side of the motor and controller
disconnect means specified by § 111.70-
30, one of the following alternative
methods of switching shall be em-
ployed.

(1) The potential of the control, in-
terlock, or indicator circuits shall be
limited to not more than 24 volts, in
which case no disconnecting means
need be provided.

(2) The conductors of control, inter-
lock, or indicator circuits shall be dis-
connected from all sources of potential
by a disconnect device independent of
the motor and controller disconnect
device specified by §111.70-30. The
two independent devices shall be locat-
ed immediately adjacent one to the
other, and a sign, warning the opera-
tor to open both devices to disconnect
completely the motor and controller,
shall be permanently attached to the
exterior of the door of the main dis-
connect device.

(3) The conductors of control, inter-
lock, or indicator circuits shall be dis-
connected from all sources of potential
by a disconnect device actuated by the
opening of the controller door, this
device and its connections (including
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terminal blocks, when employed, for
terminating the ship’s wiring) being
such that there are no electrically un-
insulated or unshielded surfaces.

Subpart 111.75—Lighting Circuits and
Protection

§ 111.75-1 Lighting feeders.

(a) Passenger quarters, crew quar-
ters, and public spaces: On passenger
vessels constructed with firescreen
bulkheads forming fire zones, the
lighting distribution system shall be so
arranged that fire in any main fire
zone will not interfere with the light-
ing in any other main fire zone. This
requirement will be met if main and
emergency feeders passing through
any zone are separated both vertically
and horizontally as widely as is practi-
cable.

(b) Machinery spaces: Lighting for
enginerooms, for the boilerrooms, and
for the auxiliary machinery spaces
shall, where practicable, be supplied
from two or more feeders, one of
which may be an emergency feeder.

(¢c) Cargo spaces: Separate feeders
shall be provided for cargo space light-
ing. The distribution panels shall be
located outside of the cargo spaces.

(d) Special requirements for emer-
gency lighting, feeders, and branch
circuits.are given in § 112.05-10 of this
subchapter.

§111.75-3 Transformer feeder circuits.

The conductors of transformer pri-
mary and secondary feeder circuits
shall be provided with short circuit
protection and shall be protected by
overcurrent devices located at the
source of supply to the primary, rated
or set at 100 percent of the smaller of
the primary and secondary feeder con-
ductors (taking into account the trans-
former ratio as necessary). The rating
or setting of the overcurrent devices
shall not exceed 115 percent of the
rated primary current of the trans-
former.

§111.75-5 Lighting branch circuits.

(a) General. Lighting branch circuit
conductors shall be not smaller than
No. 14 AWG, except that taps to lam-
pholders within a lighting fixture may
be not smaller than No. 18 AWG
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where the branch circuit is protected
by an overcurrent device rated or set
at not more than 15 amperes.

(b) 15-ampere lighting branch cir-
cuits. The connected load on a light-
ing branch circuit shall not exceed 12
amperes, computed on the basis of the
lamp sizes to be installed, but in no
case less than 50 watts per outlet
unless the design of the fixture pre-
cludes the possibility of installing
lamps of a higher wattage than those
originally installed. Circuits supplying
electric discharge type lamps shall be
computed on the basis of ballast input
current. Receptacle outlets provided
for the convenience of passengers or
crew to which no ship’s service appara-
tus, such as room fans, desk lamps,
table lamps, etc., will be connected,
need not be counted as a connected
load.

(¢c) 20-ampere lighting branch cir-
cuits. Lighting branch circuits supply-
ing only fixed nonswitched lighting
fixtures for cargo hold or deck light-
ing may be supplied by 20-ampere
branch circuits wired with not less
than No. 12 AWG conductors, pro-
vided all the following conditions are
complied with:

(1) Fixture wire or portable cord, if
employed in the lighting fixtures,
shall not be smaller than No. 14 AWG.

(2) The connected load shall not
exceed 16 amperes.

(3) 30-ampere lighting branch cir-
cuits: Lighting branch circuits supply-
ing only fixed nonswitched lighting
fixtures having only lampholders of
the mogul type, or other lampholding
devices required for lamps exceeding
the maximum rating of medium-base
lamps (300 watts), may be supplied by
30-ampere branch circuits wired with
not smaller than No. 10 AWG conduc-
tors, provided all of the following con-
ditions are complied with:

(i) Fixture wire, if employed in
wiring the lighting fixtures, shall be
not less than No. 12 AWG.

(ii) The connected load shall not
exceed 24 amperes.

(4) Multilamp fixtures: Multilamp
fixtures employing a large number of
low-wattage lamps, where the total
load of the fixture exceeds 12 am-
peres, may be supplied by a polyphase
branch circuit provided all the condi-
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tions covered in this paragraph are
complied with.

(i) The branch circuit is controlled
from the distribution panelboard only
by a common closing, common trip cir-
cuit breaker having a pole for each cir-
cuit conductor.

(ii) The potential between any two
conductors of the polyphase circuit
does not exceed 120 volts.

(iii) The current in any conductor of
the polyphase branch circuit does not
exceed 12 amperes.

(d) Connections to screw-shell lam-
pholders. On branch circuits with a -
grounded conductor, the screw shell of
lampholders shall be connected to the
grounded neutral.

(e) Fixture wires or flerible cords.
Fixture wire or flexible cord, size No.
16 or No. 18 AWG, shall be considered
as protected by 15-ampere overcurrent
devices.

§ 111.75-10 Low-voltage system, 0 to 50
volts.

(a) Lighting. Where a low-voltage
system is used for lighting, standard
lamp sockets and receptacles shall be
used, and no branch circuit is to be
fitted with more than eight lamp sock-
ets or receptacles. Each lighting
branch circuit shall be wired with not
less than No. 12 AWG conductors, and
shall be protected by fuses of no great-
er capacity than 20 amperes, except
that special circuits supplying appli-
ances shall have receptacles of 20-
ampere rating and shall be wired with
not smaller than No. 10 AWG conduc-
tors. Where a low-voltage, low-amper-
age system is used, such as for interior
communication, no electrical connec-
tion is to be made to a standard volt-
age system unless specifically ap-
proved.

§ 111.75-15 Lightirng requirements.

(a) General requirements—(1) Pas-
sageways, public spaces, etc. The
supply to lights in passageways, public
spaces, and berthing compartments ac-
commodating more than 25 persons
shall be divided between two or more
branch circuits one of which may be
an emergency.

(2) Machinery spaces. Where practi-
cable, alternate groups of lights in an
engineroom, a boilerroom, and an aux-
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iliary machinery space shall be ar-
ranged .so that the failure of one
branch circuit will not leave large
areas in darkness.

(b) General lighting requirements—
(1) Crew spaces and work spaces. All
spaces where members of the crew are
regularly employed or quartered shall
be adequately lighted. The minimum
standard for natural lighting is that it
will be possible on a clear day to read
print such as that of an ordinary
newspaper in any part of the clear
working space. When it is not possible
to provide adequate natural lighting,
artificial lighting may be accepted on
the same basis.

(2) Washrooms, toilet rooms, etc.
Washrooms, toilet rooms, and hospital
spaces are in particular to be well
lighted.

(3) Artificial lighting. In every space
apportioned to the crew, provision
shall be made for efficient illumina-
tion at night and in dull weather by
artificial lighting.

(4) Berth lights. Special provisions
shall be made for berth lights for each
member of the crew.

(c) Berth lights. Berth lights shall be
permanently mounted and wired with-
out the use of portable cords. The
berth light shall have a minimum
horizontal projection so that it will be
difficult completely to cover the light
with bedding.

(d) Ezxit lights. (1) Exit lights are re-
quired by § 78.47-40 of this chapter.

(2) The word “Exit” shall be in red
block letters not less than 2 inches
high and of such type that it can be
seen from a distance.

(e) Lifeboat floodlights. (1) Illumina-
tion for lifeboat launching operations
is required by §§ 33.20-1(c)(3), 75.50-10,
and 94.50-10 of this chapter. The
power supply to the lifeboat branch
circuits shall be from the emergency
source as specified in § 112,05-10 of
this subchapter.

(2) Lifeboat floodlights: The ar-
rangement of branch circuits to life-
boat floodlights shall be such that the
floodlights at adjacent lifeboats are
supplied by different branch circuits.

(3) Lifeboat floodlights shall be ar-
ranged so that the floodlights may be
quickly directed either to the launch-
ing gear or to the lifeboat alongside.
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Means of training the floodlights shall
be positive and shall not require the
use of tools. The floodlights shall be
connected to the supply circuit by
means of a short length of heavy-duty
portable cord, Type S or the equiva-
lent, and no receptacle outlet shall be
employed.

(4) Vessels having liferafts, author-
ized in lieu of lifeboats for which ap-
proved launching devices are provided,
shall be fitted with floodlights for illu-
minating the liferafts, launching de-
vices, and water into which the lifer-
afts are launched. Such floodlights
shall be arranged as required by para-
graph (eX2) of this section for life-
boats. Means shall also be provided for
illuminating the stowage position of li-
ferafts for which approved launching
devices are not provided.

(f) Pilot ladders. Means shall be pro-
vided and used on all vessels engaged
on voyages in which pilots are likely to
be embarked at night for illuminating
the pilot ladders.

(g) Navigation lights—(1) Applica-
tion. The provisions of this subpart,
with the exception of paragraph (g)(8)
of this section shall apply to all vessels
contracted for on or after November
19, 1952. Vessels contracted for prior
to November 19, 1952, shall meet the
requirements of paragraph (g)(8) of
this section.

(2) General requirements. (i) All ves-
sels and motorboats shall be equipped
with navigation lights and shapes as
prescribed by law and regulation.

(ii) Navigation light circuits: The
feeder supplying a navigation light
panel shall be protected by overcur-
rent devices rated or set at not less
than 30 amperes. The navigation light
panel shall be fitted with 10-ampere
main fuses and with three-ampere
branch circuit fuses as indicated on
Figure 111.75-15(gX3).

(3) Navigation light indicator panel.
(i) Self-propelled vessels of 1,600 gross
tons and over shall be provided with a
navigation light indicator panel locat-
ed in the wheelhouse to control elec-
tric side, masthead, range, and stern
lights. The panel shall provide visible
and audible indications of the failure
of any of the above-named navigation
lights. The power supply shall meet
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the requirements of § 112.05-10(b)(2)
of this subchapter.

(ii) Recommended circuit diagrams
for navigation light indicator panels
are shown in Figure 111.75-15(g)3) of
this subchapter. Other circuit dia-
grams may be submitted. for approval.

(4) Construction of navigation
lights. Navigation lights shall be of an
approved type.
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(5) Installation of navigation lights.
(i) Navigation lights shall be installed
in such a manner that the angles of
visibility and the minimum heights
above the deck required by the appli-
cable Rules of the Road will be as-
sured.

(ii) The light from a navigation light
shall not be obscured by any part of
the vessel’s structure or rigging.
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(iii) Navigation lights shall be wired
by means of a short length of heavy-
duty portable cable to a watertight re-
ceptacle outlet located adjacent there-
to. Where the double lens, two-lamp
type electric navigation light is in-
stalled, each lamp shall be connected
to its branch circuit conductors by
means of an individual portable cable
and receptacle plug.

(6) Light screens. Light screens re-
quired by the Rules of the Road for
port and starboard side lights shall be
painted with a glossy black paint and
shall project not less than 3 feet for-
ward of the center of the light source.

(7) Light intensity standards. (i)
Navigation lights shall be of sufficient
intensity so that the candlepower out-
side the lens is not less than that
amount corresponding to the required
distance of visibility as specified in
Table 111.75-15(g) (T)({).

TABLE 111.75-15(g)(7)(i)

Distance of visibility,
in nautical miles Candlepower
1.0
5.5
17.6

100.0

NN -

NoTE: In Table 111.75-15(g)(7)(i) the standards are based
upon a transmissivity factor of 70 percent per sea-mile and a
practical threshold of vision of %-sea-mile candies.

(ii) The standard incandescent lamps
listed in Table 111.75-15(g)(7)(ii) are
recommended for vessels having 115-
volt electrical systems.

TABLE 111.75-15(g)(7)(ii)

Wattage
Distance of Color With Without
visibility, in fresnel fresnel
nautical mites fens lens

NOTE: In table 111.75-15(g)(7)(ii) the recommended lamp
wattages for lights with fresnel lenses assume a lamp-to-light
ratio of 1 to 4. The following filter efficiencies are assumed:
Amber—30 percent; red—5 percent; green—2 percent. For
this table it is also assumed the lamps have the following in-
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tensities: 15w.—11cp.; 25w.—21cp.; 40w.~37cp.; 50w.—
50cp.; 75w.—90¢p.; 100w.—130cp.; 200w.—290cp. The com-
putations are based upon

Allards Law, using the formula:

I,=E,D*+~T?
Where:

I,=Intensity of the source in candlepower.

E.,=The practical threshold of vision, %
sea-mile candles.

D=Distance light must be seen in nautical
miles. .

T=0.7, the transmissivity factor, or frac-
tion of light passing through each
nautical mile of atmosphere on a

. ‘“/dark night with a clear atmosphere.”

(8) Navigalion lights for existing
vessels. (i) Navigation lights on vessels
contracted for prior to November 19,
1952, shall meet the requirements cov-
ered in this section.

(ii) Existing arrangements, materi-
als, and facilities previously approved
will be considered satisfactory so long
as they are maintained in good condi-
tion to the satisfaction of the Officer
in Charge, Marine Inspection. Minor
repairs and minor alterations may be
made to the same standard as the
original installation.

(iii) All new installations or major
replacements shall meet the applica-
ble specifications or requirements.

(h) Signaling lights—(1) Application.
The provisions of this subpart, with
the exception of paragraph (h)(5) of
this section, shall apply to vessels con-
tracted for on or after November 19,
1952. Vessels contracted for prior to
November 19, 1952, shall meet the re-
quirements of paragraph (h)(5) of this
section.

(2) General requirements. Except as
modified by § 33.50-1 of this chapter,
all ocean and coastwise self-propelled
vessels of over 150 gross tons shall be
equipped with an efficient daylight
signaling light of the type covered by
this subpart.

(3) Signaling lamp circuil. A sepa-
rate branch circuit shall be provided
to supply the signaling lamps required
by this paragraph. The branch circuit
shall be supplied either from the
emergency lighting panel required by
§ 112.05-10(b)(2) emergency source of
emergency lighting and power as pro-
vided for in § 112.15-5(h) of this sub-
chapter, or from a source as approved
in the case of vessels not fitted with
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an emergency lighting and power
system.

(4) Detail requirements. (i) The sig-

naling light shall consist of a device
which produces a narrow high-intensi-
ty beam of light suitable for daylight
blinker communication at speeds up to
nine words (180 dots and/or dashes)
per minute.

(ii) The axial candlepower of the
beam shall be not less than 60,000
candlepower. The beam shall have a
total horizontal and vertical diver-
gence of approximately 6 degrees.
This divergence is defined as the angu-
lar limits of the beam where the cand-
lepower has fallen to ohe-tenth of the
axial candlepower.

(iii) In addition to the requirements
of paragraph (h)(4) (ii) of this section,
the candlepower of the beam in every
direction within an angle of 0.7° from
the axial shall be not less than 50 per-
cent of the axial candlepower.

(iv) The signaling light shall be
fitted with a suitable sighting arrange-
ment capable of directing the beam on
to the receiving station.

(v) Signaling may be effected by
keying the current through the lamp,
by movement of shutters, or by other
approved means.

(vi) The signaling light may be
either a fixed unit mounted on the top
of the wheelhouse, a semifixed unit
with arrangements for quick mounting
at either wing of the navigating
bridge, or a portable unit.

(vii) Fixed or semifixed signaling
lights shall be energized from the
emergency lighting and power system
as required by § 112.15-5(h) of this
subchapter. Portable signaling units
shall be energized from a self-con-
tained storage battery capable of oper-
ating the unit 2 hours continuously
without recharging.

(5) Signaling light for existing ves-
sels. (i) Signaling lights on vessels con-
tracted for prior to November 19, 1952,
shall meet the requirements in this
section.

(ii) Ocean and coastwise ships over
150 gross tons shall be equipped with
an efficient signaling lamp. This lamp
shall be permanently fixed above the
bridge and equipped with a Fresnel
lens and high-speed bulb, operated by
a weatherproof key fitted with a suit-
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able condenser. The lamp shall be so
connected that it can be operated
from the normal source of ship’s cur-
rent, the emergency source, and other
emergency batteries if provided.

(iii) Existing arrangements, materi-
als, and facilities previously approved
will be considered satisfactory so long
as they are maintained in good condi-
tion and meet all test requirements to
the satisfaction of the Officer in
Charge, Marine Inspection, having ju-
risdiction. Minor repairs and minor al-
terations may be made to the same
standard as the original installation.
All new installations or major replace-
ments shall meet the applicable speci-
fications or requirements for new ves-
sels.

§ 111.75-20 Lighting fixtures.

(a) General requirements. (1) Con-
struction details shall be in accordance
with Underwriters’ Laboratories, Inc.,
“Standard for Marine Type Electric
Lighting Fixtures Subject 595.”

(2) Open arc lamps shall not be used
for applications other than for search-
lights and for motion picture projec-
tors.

(3) Fixture globes shall be protected
by guards except in living quarters,
wheelhouse, gyro room, radio room,
galley, and similar spaces where not
subject to mechanical damage.

(4) Fixtures shall be of such con-
struction, or so installed, that the con-
ductors in outlet boxes will not be sub-
jected to temperatures greater than
that for which the conductors are ap-
proved (75° C. for rubber insulated-
conductors, 85° C. for varnished-cloth
insulated and mineral-insulated con-
ductors, 95° C. for asbestos-varnished-
cloth insulated conductors, and 105° C.
for MIL-C-2194 type SGA cable). For
the purpose of this section, an ambi-
ent temperature of 25° C. will be as-
sumed for passenger and crew quar-
ters, public spaces, cargo spaces, and
open deck areas, an ambient tempera-
ture of 40° C. will be assumed for aux-
iliary machinery and work spaces, and
an ambient temperature of 50° C. will
be assumed for the engine and boiler-
rooms.

(5) Fixtures shall be so constructed,
or installed, or equipped with shades
and/or guards that combustible mate-
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rial will not be subjected to tempera-
tures in excess of 90° C.

(6) Fixtures shall not be used as con-
nection boxes for circuits other than
the branch circuit supplying the fix-
ture except that two or more circuits
may supply the fixture when:

(i) One or more lamps of a multi-
lamp fixture are supplied from an
emergency lighting circuit; or

(ii) When the number of lamps of a
fixture exceeds the capacity of a single
circuit. When more than one circuit is
employed in a fixture, the circuits
shall be as widely separated as possible
and the different circuits clearly iden-
tified at terminal points. Also see
§ 111.75-5(c)(4).

(7) For wiring of explosion-proof
equipment see § 111.80-5.

(b) Lighting fixture installations. (1)
Fixtures installed in locations exposed
to the weather and in other locations
occasionally exposed to splashing
water shall be of watertight construc-
tion. Fixtures installed in other wet or
damp locations shall be of at least
dripproof construction as installed.

(2) Any combustible bulkhead or
ceiling finish exposed between the
edge of a fixture canopy or pan and
the outlet box shall be covered with
noncombustible material.

(3) In a completed installation, each
outlet box shall be provided with a
cover unless it is covered by means of
a fixture canopy, lampholder, or simi-
lar device.

(4) Fixtures, lampholders, and recep-
tacle outlets shall be securely support-
ed. Fixtures shall not be supported by
the screw shell of a lampholder.

(5) Pendent fixtures shall be sus-
pended by, and supplied through
threaded rigid conduit stems.

(6) Tablelamps, desklamps, floor-
lamps, and similar equipment shall be
secured in place to prevent displace-
ment by the roll or pitch of the vessel.

(¢) Grounding of lighting equipment.
(1) Lighting equipment (including fix-
tures) shall be grounded.

(2) Equipment shall be considered as
grounded when mechanically connect-
ed in a permanent and effective
manner to the metal structure of the
ship, the armor of armored cable, or a
grounding connector.

40-130 O—79——7
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§ 111.75-25 Appliance circuits.

(a) General. Branch circuits which
supply appliance loads, electric heater
loads, and isolated small motor loads
may be connected to distribution pan-
elboards supplying lighting provided
the required branch circuit capacity
does not exceed 30 amperes.

(b) Owvercurrent protection. The
rating or setting of branch circuit
overcurrent devices shall not be in
excess of the current-carrying capacity
of the circuit conductors except as
provided in § 111.50-1(b). If the circuit
supplies only a single appliance or
device, the rating or setting of the
branch circuit overcurrent device shall
not exceed 150 percent of the rating of
the appliance or device or 15 amperes
whichever is the higher.

§111.75-30 Receptacle outlets.

(a) General. (1) A sufficient number
of receptacle outlets shall be located
throughout crew’s accommodations to
permit the use of electric razors,
radios, and the like without using
portable cords of excessive length.

(2) A sufficient number of receptacle
outlets shall be located throughout
the machinery spaces to permit light-
ing of any machine vital to the oper-
ation of the vessel with a portable
light having a 75-foot portable cord.
The requirements of this subpara-
graph shall be effective on vessels con-
tracted for on or after November 19,
1956.

(b) Grounding. Receptacle outlets
and attachment plugs for the attach-
ment of portable lamps, tools, and sim-
ilar apparatus supplied as ship’s equip-
ment and operating at 100 volts or
more, shall provide a grounding pole
and a grounding conductor in the
portable cord to ground the dead
metal parts of the portable apparatus.
For portable devices made entirely of
nonconducting material or so con-
structed that dead metal parts will not
become energized under any condi-
tions, the grounding conductor in the
portable cord and the grounding pole
of the attachment plug need not be
furnished. Portable apparatus shall be
deemed to be any apparatus served by
means of a flexible extension cord,
whether the apparatus is permanently
mounted or not.



§ 111.75-35

(c) Receptacle outlets provided for
the convenience of, and located in
quarters for, passengers or crew for
connecting portable appliances operat-
ing at 100 volts or more, shall provide
a grounding pole.*

(d) Receptacle outlets of the type
providing a grounding pole shall be of
a distinctive design that will not
permit the dead metal parts of porta-
ble apparatus to be connected to a live
conductor.

(e) Receptacle outlets for use in
damp or wet locations shall be so de-
signed that, when the plug is in place,
the plug will be held in positive con-
tact and will establish and maintain a
watertight integrity of the enclosure.

(f) Receptacle outlets for use in
damp or wet locations shall be so de-
signed that, when the plug is not in
place, the plug opening may be closed
to establish and maintain a watertight
integrity of the enclosure. Where
threaded caps are used for this pur-
pose, the cap shall be mechanically
fastened to the cover or enclosure by a
strong link or hinged strap.

(g) Receptacle outlets for use in lo-
cations exposed to the weather shall
be so designed that, with the plug
opening uncovered, water will not col-
lect in the interior of the box.

(h) Receptacle outlets for use in lo-
cations where accessible to other than
qualified persons shall, with the plug
opening uncovered, present no live
parts. Any screw, rivet, contact, or the
like, which is accessible and in electri-
cal connection with any live-metal
part, shall be connected in a hole not
more than nine thirty-seconds of an
inch in diameter and recessed not less
than three-sixteenths of an inch in
the clear.

(i) When it is necessary to transmit
current in one direction between two
receptacle outlets by means of a porta-
ble cable with a plug on each end
(such as a battery charging lead be-
tween a receptacle outlet on a ship
and a receptacle outlet in a lifeboat),
the plug which may be energized when
not inserted in the receptacle outlet,

tApplicable to vessels contracted for on or
after January 1, 1964. Vessels contracted for
before January 1, 1964, need not provide a
type with grounding pole if operating at 125
volts or less.
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shall be of the female type. When re-
ceptacle outlets may be used as a
source of power as well as to receive
power (such as the receptacles on
barges that may have to supply power
to adjoining barges in some makeups
and receive power from the towboat or
adjoining barge in other makeups) the
receptacles shall be of the male, re-
verse service type. Plugs of associated
portable cable shall be of the female
type and shall be provided at both
ends of the portable lead. The female
type plug specified in this paragraph
shall comply with the requirements of
paragraph (h) of this section.

(J) A receptacle outlet installed on a
lifeboat for the purpose of connecting
it to the ship’s electrical system shall
be of the type that will permit the
plug to pull free should the lifeboat be
lowered.

(k) Where receptacle outlets on a
ship are connected to different poten-
tials, or to different types of poten-
tials, receptacle outlet types shall be
selected so that a portable device
cannot be plugged into a receptacle
outlet of an unsuitable potential.

(1) Receptacle outlets and plugs for
use in damp or wet locations shall be
constructed of corrosion-resistant ma-
terials, or of materials with corrosion-
resistant finishes, except that recepta-
cle outlets and plugs for use in corro-
sive locations shall be constructed of
corrosion-resistant materials.

(m) Interior units of receptacle out-
lets and plugs shall conform to the re-
quirements of Underwriters’ Laborato-
ries, Inc., “Standard for Attachment
Plugs and Receptacles.”

§111.75-35 Outlet boxes.

(a) General. The requirements of
this section are applicable to outlet
boxes for use with lighting fixtures,
wiring devices, and the like, including
separately installed connection and
junction boxes, having a volume of not
more than 100 cubic inches. Boxes of
large size will require special consider-
ation. An outlet box shall be installed
at each outlet, switch, receptacle, or
junction point. In the complete instal-
lation, each outlet or junction box
shall be provided with a cover unless a
fixture canopy, switch cover, recepta-
cle cover, or similar cover is used.
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(b) Cables entering boxes. Cables en-
tering boxes or fittings shall be pro-
tected from abrasion, and shall con-
form to the requirements of this para-
graph.

(1) Openings through which conduc-
tors enter shall be adequately closed.

(2) The cable armor shall be secured
to the box or fitting.

(3) In damp or wet locations, the
cable entrance shall be made water-
tight by means of a terminal or stuff-
ing tube, except that cables entering
the bottom of dripproof enclosures
need not be made watertight.

(¢) Size. Outlet boxes shall have an
internal depth of at least 1% inches,
except that when an outlet box is in-
corporated in a fixture the depth may
be decreased to not less than 1 inch
provided the outlet box volume is not
less than 20 cubic inches. The free
space within an outlet box for each
conductor, not counting fixtures wires,
shall be not less than that given in
table 111.75-35(c). Table 111.75-35(c)
applies where no fitting or devices,
such as cable clamps, hickeys, switch-
es, or receptacles are contained in the
box. Where one or more such devices
are contained in the box, each such
device shall count as one conductor.
Each conductor terminated in the box
is counted as one conductor.

TABLE 111.75-35(c)—OUTLET Box S1ze

Free space in
cubic inches for
each conductor

AWG size of conductor, No.— within box

20
225
25
3.0

(d) Degree of enclosure. Outlet boxes
for use in damp or wet locations shall
be of watertight construction.

(e). Mounting and grounding. Outlet
boxes shall be securely fastened in
place and grounded to the hull of the
vessel. Outlet boxes of watertight con-
struction shall have external mount-
ing feet or lugs.

(f) Penetration of walls. Holes in the
walls of watertight outlet boxes for
the purpose of providing means for
the attachment of parts on the exteri-
or or interior thereof, or for securing
the cover and the like, shall not pene-

14
12
10
8
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trate the total thickness of the box
wall.

(g) Construction. The construction
of outlet boxes shall conform with the
requirements of Underwriters’ Labora-
tories, Inc., “Standard for Outlet
Boxes and Fittings”, except that sheet
steel outlet boxes shall not be in-
stalled in corrosive locations.

Subpart 111.80—Special Require-
ments for Certain Locations and
Systems

§111.80-1 Application.

The requirements of this subpart
contain special requirements relative
to electrical installations in specific
areas and to specific electrical systems.
Except as modified by this subpart, all
other applicable rules contained in
this subchapter shall also apply to
such installations and systems.

§111.80-5 Wiring methods and materials
for hazardous locations.

(a) General. (1) The provisions of
this section apply to locations in
which equipment and wiring are sub-
jected to the conditions indicated by
the classifications covered by para-
graphs (a)(8) through (10) of this sec-
tion. It is necessary that each com-
partment or area containing electrical
equipment be considered individually
in order to determine its hazard classi-
fication. Except as modified by this
section, all other applicable rules con-
tained in this subchapter shall apply
to electrical equipment and wiring in-
stalled in hazardous locations.

(2) The term ‘“explosion-proof” as
used in this section shall mean en-
closed in a case which is capable of
withstanding an explosion of a speci-
fied gas or vapor which may occur
within it, and of preventing the igni-
tion of a specified gas or vapor sur-
rounding the enclosure by sparks,
flashes, or explosion of the gas or
vapor within, and which operates at
such an external temperature that a
surrounding flammable atmosphere
will not be ignited thereby.

(3) The term “intrinsically safe”
when used with instruments and
equipment or wiring shall mean such
instruments and equipment or wiring
that is incapable of releasing sufficient
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electrical or thermal energy under
normal or abnormal conditions to
cause ignition of a specific hazardous
atmospheric mixture in its most easily
ignited concentration.

(i) Intrinsically safe instruments and
equipment or wiring may be installed
in any hazardous area for which it has
been approved by the Commandant. It
may be used in lieu of explosion-proof
equipment. Detailed requirements are
contained in § 111.80-8.

(4) Through the exercise of ingenu-
ity in the layout of electrical installa-
tions for hazardous locations, it is fre-
quently possible to locate much of the
equipment in less hazardous or in non-
hazardous areas and thus reduce the
amount of special equipment required.
The amount of electrical equipment or
wiring in hazardous locations shall be
minimized.

(5) The intent of this section is to re-
quire a form of construction of equip-
ment, and of installation that will
insure safe performance under condi-
tions of proper use and maintenance.
It is necessary, therefore, that more
than ordinary care be exercised with
regard to the installation and mainte-
nance of equipment and wiring in haz-
ardous areas.

(6) Explosion-proof switches and
switches controlling explosion-proof
equipment shall have a pole for each
circuit conductor.

(7) Electrical equipment is approved
for location and for specific hazardous
atmospheres of gas, vapor, or dust,
that are present. Hazardous air mix-
tures that are not oxygen enriched are
grouped on the basis of their charac-
teristics in Article 500 of the National
Electric Code, which is reproduced in
Table §111.80-5(a)(7). Other chemi-
cals and materials which generate haz-
ardous atmospheres and are not listed
in Table 111.80-5(a)(7) are listed in
Table 151.05 of this chapter.

‘TABLE 111.80-5(a)(7) HAZARDOUS
ATMOSPHERES

GROUP A

Acetylene.
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GROUP B

Butadiene.!

Ethylene oxide.?

Hydrogen.

Manufactured gases containing more than
30 percent hydrogen (by volume).

Propylene oxide.?

GROUP C

Acetaldehyde.

Cyclopropane.

Diethyl ether.

Ethylene.

Isoprene.

Unsymmetrical dimethyl hydrazine (UDHM
1, 1-dimethyl hydrazine).

GROUP D

Acetone.

Acrylonitrile.

Ammonia.

Benzene.

Butane.

1-butanol (butyl alcohol).

2-butanol (secondary butyl alcohol).

n-butyl acetate.

Isobutyl acetate.

Ethane.

Ethanol (ethyl alcohol).

Ethyl acetate.

Ethylene dichloride.

Gasoline.

Heptanes.

Hexanes.

Methane (natural gas).

Methanol (methyl alcohol).

3-methyl-1-butanol (isomyl alcohol).

Methyl ethyl ketone.

Methyl isobutyl ketone.

2-methyl-1-propanol (isobutyl alcohol).

2-methyl-2-propanol (tertiary butyl alco-
hol).

Petroleum naptha.?

Octanes.

Pentanes.

1-pentanol (amyl alcohol).

Propane.

1-propanol (propyl alcohol).

2-propanol (isopropyl alcohol).

Propylene.

Styrene.

Toluene.

1Group D equipment may be used for this
atmosphere if such equipment is isolated as
required by paragraph (b)(10) of this sec-
tion.

2Group C equipment may be used for this
atmosphere if such equipment is isolated as
required by paragraph (b)(10) of this sec-
tion.

3 A saturated hydrocarbon mixture boil-
ing in the range of 20-135° C (68-275° F).
Also known by the synonyms benzine, li-
groin, petroleum ether or naphtha.
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Vinyl acetate.
Vinyl chloride.
Xylenes.

GROUP E

Metal dust, including aluminum, magne-
sium, and their commercial alloys, and
other metals of similar hazardous charac-
teristics.

GROUP F

Carbon black.
Coal.
Coke dust.

GROUP G

Flour.
Starch.
Grain dust.

(8) Class I locations are those in
which flammable gases or vapors are
or may be present in the air in quanti-
ties sufficient to produce explosive or
ignitable mixtures. Class I locations
shall include the following:

(i) Class I, division 1, locations: (a)
In which hazardous concentrations of
flammable gases or vapors exist con-
tinuously, intermittently, or periodi-
cally under normal operating condi-
tions; (b) in which hazardous concen-
trations of such gases or vapors may
exist frequently because of repair or
maintenance operations or because of
leakage; or (¢) in which breakdown or
faulty operation of equipment or proc-
esses which may release hazardous
concentrations of flammable gases or
vapors, might also cause simultaneous
failure of electrical equipment. This
classification would usually include lo-
cations such as cargo tanks, cargo
pumprooms, cofferdam areas, and in
some cases open deck areas, storage
and mixing rooms for paint and allied
products, storage rooms for oil, oil
lamps-and the like, battery rooms, and
hospital operating rooms in which
combustible anesthetics may be ad-
ministered.

(ii) Class I, division 2, locations: (a)
In which flammable volatile liquids or
flammable -gases are handled, proc-
essed or used, but in which the hazard-
ous liquids, vapors, or gases will nor-
mally be confined within closed con-
tainers or closed systems from which
they can escape only in case of abnor-
mal operation of equipment; (b) in
which hazardous concentrations of
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gases or vapors are normally prevent-
ed by positive mechanical ventilation,
but which might become hazardous
through failure or abnormal operation
of the ventilating equipment; or (c¢)
which are adjacent to class I, division
1 locations, and to which hazardous
concentrations of gases or vapors
might occasionally be communicated
unless such communication is prevent-
ed by adequate positive-pressure venti-
lation from a source of clean air, and
effective safeguards against ventila-
tion failure are provided. This classifi-
cation would usually include locations
where flammable volatile liquids or
flammable gases or vapors are used,
but which in the judgment of the
Commandant would become hazard-
ous only in case of an accident or of
some unusual operating conditions:
The quantity of hazardous material
that might escape in case of accident,
the adequacy of ventilating equip-
ment, and the total area involved shall
receive consideration in determining
the classification and extent of each
hazardous area.

(iii) Special limitations and require-
ments for electrical installations in
hazardous locations on tank vessels
are contained in Subpart 111.85.

(9) Class II locations are those, (i) in
which combustible dust is or may be in
the air continuously, intermittently,
or periodically under normal condi-
tions, in quantities sufficient to pro-
duce explosive or ignitable mixtures,
(ii) where mechanical failure or abnor-
mal operation of machinery or equip-
ment might cause such mixtures to be
produced, and might also provide a
source of ignition through simulta-
neous failure or electrical equipment,
operation of protection devices, or
from other causes, or (iii) in which
dusts of an electrically conducting
nature may be present.

(a) This classification would usually
include the working areas handling
bulk grain and similar products, coal
pulverizing plants (except where the
pulverizing equipment is essentially
dusttight), and the like.

(10) Class III locations are those in
which easily ignitable fibers or materi-
als producing combustible flyings are
handled or used.
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(i) Easily ignitable fibers and com-
bustible flyings will include rayon,
cotton (including cotton linters and
cotton waste), sisal or henequen, istle,
jute, hemp, tow, cocoa fiber, oakum,
baled waste, kapok, Spanish moss, ex-
celsior, sawdust, and other materials
of similar nature.

(ii) Class III locations will usually in-
clude areas where the above products
are handled in bulk, and in carpenter
shops and similar locations.

(11) Where it is specified in this sec-
tion that equipment shall be approved
for class I or class II locations, approv-
al by an independent testing labora-
tory is required. This approval shall be
based on the tests outlined in the Un-
derwriters’ Laboratories, Inc., “Stand-
ards for Industrial Control Equipment
for Use in Hazardous Locations, Sub-
ject 698”. Equipment that bears the
Underwriters’ Laboratories, Inc., label
is acceptable for the class of hazard-
ous locations indicated on the label.

(b) Electrical installations in Class
I, Division 1, Groups A, B, C, and D
hazardous location—(1) Meters, insiru-
ments and relays. Meters, instruments
and relays, including kilowatt-hour
meters, instrument transformers and
resistors, rectifiers, and thermionic
tubes, shall be provided with explo-
sion-proof enclosures approved for
class I locations.

(2) Swilches, circuit breakers, motor
controllers and fuses. Switches, circuit
breakers, motor controllers and fuses,
including pushbuttons, relays and sim-
ilar devices, shall be provided with en-
closures, and the enclosures in each
case together with the enclosed equip-
ment, shall be approved as a complete
assembly for use in class I locations.

(3) Control transformers and resis-
tors. Transformers, impedance coils
and resistors used as, or in conjunction
with, control equipment for motors,
generators and appliances, together
with any switching mechanism associ-
ated with them, shall be provided with
explosion-proof enclosures approved
for class I locations.

(4) Motors and generators. Motors,
generators and other rotating electri-
cal machinery shall be of an enclosed
explosion-proof type approved for
class I locations. Belt drives shall not
be used in hazardous locations.
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(5) Lighting fixtures. Each lighting
fixture shall be approved as a com-
plete assembly for class I locations,
and shall be clearly marked to indicate
the maximum wattage of lamps for
which it is approved. Fixtures intend-
ed for portable use shall be specifically
approved as a complete assembly for
that use.

(i) Mechanical injury. Each fixture
shall be protected against mechanical
injury by a suitable guard. Pendent
fixtures having rigid conduit stems
longer than 12 inches shall have per-
manent and effective bracing against
lateral displacements.

(ii) Supports. Boxes, oox assemblies,
or fittings used for the support of
lighting fixtures shall be approved for
the purpose and for class I locations.

(6) Appliances, fixed and portable.
Appliances, including electrically
heated and motor-driven appliances,
shall be approved for class I locations.

(7) Flerible cords. A flexible cord
may be used only for connections be-
tween a portable lamp or a portable
appliance and the fixed portion of its
supply circuit, and, where used, shall
be of a type approved for extra hard
usage; shall contain, in addition to the
conductors of the circuit, a grounding
conductor, shall be connected to termi-
nals or to supply conductors in an ap-
proved manner, shall be supported by
clamps or by other suitable means in
such a manner that there will be no
tension on the terminal connections,
and shall be provided with suitable
seals where the flexible cord enters
boxes, fittings, or enclosures of the ex-
plosion-proof type.

(i) Where flexible cords may be ex-
posed to liquids having a deleterious
effect on the insulation or sheath,
they shall be of a type approved for
use under such conditions.

(8) Receptacle and attachment plugs.
Receptacles and attachment plugs
shall be of the polarized type provid-
ing for connection to the grounding
conductor of the flexible cord and
shall be approved for class I locations.

(9) Signal, alarm, remote-control
and communication systems. Signal,
alarm, remote-control and communica-
tion systems, irrespective of voltage,
shall be approved for class I locations.
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(10) Wiring methods. (i) Electric
cables shall be leaded and armored, or
impervious sheathed and armored, or
mineral-insulated metal sheathed.

(ii) The cable entrance to each ex-
plosion-proof device shall be sealed to
prevent the passage of gases, vapors,
or flame from within the explosion-
proof enclosure.

(iii) The seal fitting shall be located
as close as practicable to, but in no
case more than 18 inches from, the en-
closure, and shall be connected there-
to by means of a short length of rigid
metal conduit with threaded explo-
sion-proof joints each having at least
five full threads engaged. Type MI
cables, however, shall enter enclosures
directly through explosion-proof fit-
tings especially approved for class I lo-
cations.

(iv) Except for type MI cables, all
cable covering except the individual
conductor insulation shall be removed
in way of the seal fitting, and the seal
fitting filled with a sealing compound.

(v) The sealing compound shall be
approved for the purpose, shall not be
effected by the surrounding atmos-
phere or liquids, and shall not have a
melting point of less than 93° C.

(vi) In the completed seal, the mini-
mum thickness of the sealing com-
pound shall be not less than the trade
size of the conduit, and in no case less
than % inch.

(vii) Splices and taps shall not be lo-
cated in the seal fittings, nor shall
other fittings in which splices or taps
are made be filled with compound.

(¢c) Electrical installations in class I,
division 2, groups A, B, C, and D haz-
ardous locations—(1) Equipment with
sliding contacts or contacts for
making or breaking current, relays,
switches, circuit breakers, motor con-
trollers, and fuses. All switching and
current interrupting mechanisms shall
be provided with explosion-proof en-
closures approved for class I locations,
unless provided with explosion-proof
enclosures otherwise suited to the lo-
cation where installed with features
described in paragraph (c)(2) of this
section, and interruption of current
occurs in a chamber hermetically
sealed against the entrance of gases
and vapors or the current interrupting
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contacts are oil immersed and the
device is approved for the location.

(2) Meters, instruments, transform-
ers, resistors, thermionic tubes, sole-
noids, and impedance coils. Equip-
ment which does not incorporate slid-
ing or make and break contacts shall
be provided with explosion-proof en-
closures approved for class I locations,
unless provided with nonexplosion-
proof enclosures otherwise suited to
the location where installed with vents
adequate to permit prompt escape of
any gases or vapors. The maximum op-
erating temperature of any exposed
surface shall not exceed 80 percent of
the ignition temperature in degrees
centigrade of the gas or vapor in-
volved.

(3) Motors and generators. Motors,
,generators, and other rotating electri-
cal machinery in which are employed
sliding contacts, centrifugal or other
types of switching mechanism (includ-
ing motor overcurrent devices), or in-
tegral resistance devices, either while
starting or while running, shall be of
enclosed explosion-proof type ap-
proved for Class I locations. Non-ex-
plosion-proof enclosed motors such as
squirrel cage induction motors without
brushes, switching mechanisms, and
similar motors are permitted.

(4) Lighting fixtures. Each lighting
fixture shall either be approved for
Class I locations or shall be provided
with globes and guards and, under
normal operating conditions, the
lamps shall not reach surface tempera-
tures exceeding eighty percent (80%)
of the ignition temperature in degrees
centigrade of the gas or vapor in-
volved. Pendent fixtures shall be in ac-
cordance with paragraph (b)5)i) of
this section.

(5) Appliances, fixzed and portable.
Motors, switches, circuit breakers and
fuses shall conform to paragraphs
(c)(1) through (3) of this section. Elec-
trically heated appliances shall be ap-
proved for Class I locations.

(6) Flexible cords. Flexible cords
shall conform to paragraph (b)(7) of
this section.

(7) Receptacles and attachment
plugs. Receptacles and attachment
plugs shall conform to paragraph
(b)(8) of this section. .
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(8) Wiring methods. Explosion-proof
enclosures and equipment shall con-
form to paragraph (b)(10) of this sec-
tion. Non-explosion-proof equipment
and enclosures shall conform to Sub-
part 111.60.

(d) Electrical installations in Class
II hazardous locations—(l) Swiltches,
circuil breakers, motors controllers,
and fuses. Switches, circuit breakers,
motor controllers and fuses, including
pushbuttons, relays and similar de-
vices, which are intended to interrupt
current in the normal performance of
the function for which they are in-
stalled, or which are installed where
dusts of an electrically conducting
nature may be present, shall be pro-
vided with dusttight enclosures ap-
proved for Class II locations.

(i) Disconnecting and isolating
switches containing no fuses and not
intended to interrupt current, and
which are not installed where dust
may be of an electrically conducting
nature, shall be provided with tight
metal enclosures which shall be
equipped with close-fitting covers, or
with other effective means to prevent
the escape of sparks or burning mate-
rial, and shall have no openings (such
as holes for attachment screws)
through which, after installation,
sparks or burning material might
escape, or through which exterior ac-
cumulations of dust or adjacent com-
bustible material might be ignited.

(2) Control transformers and resis-
tors. Transformers, impedance coils
and resistors used as, or in conjunction
with, control equipment for motors,
generators and appliances, and any
overcurrent devices or switching mech-
anisms associated with them, shall
have dusttight enclosures approved
for Class II locations. .

(3) Motors and generators. Motors,
generators, and other rotating electri-
cal machinery shall be totally enclosed
not ventilated, totally enclosed pipe-
ventilated, or totally enclosed fan-
cooled, and shall be approved for Class
II locations.

(4) Appliances, fired and portable.
Appliances, fixed and portable, includ-
ing electrically heated and motor-
driven appliances, shall be approved
for Class II locations.
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(5) Lighting fixtures. Each lighting
fixture, fixed or portable, shall be ap-
proved for Class II locations, and shall
be clearly marked to indicate the
maximum wattage of the lamp for
which it is approved. Each fixture
shall be protected against mechanical
injury by a suitable guard. Pendent
fixtures having rigid conduit stems
longer than 12 inches shall have per-
manent and effective bracing against
lateral displacement. Boxes, box-as-
semblies, or fittings used for the sup-
port of lighting fixtures shall be ap-
proved for the purpose and for Class
II locations.

(6) Receptacles and attachment
plugs. Receptacles and attachment
plugs shall be polarized-typé providing
for connection to the grounding con-
ductor of the flexible cord, and shall
be approved for Class II locations.

(7) Signal, alarm, remote-control,
and communication systems. ()
Switches, circuit breakers, relays, con-
tactors, and fuses which may interrupt
other than voice current, and current-
breaking contacts for bells, horns,
howlers, sirens and other devices in
which sparks or arcs may be produced
shall be provided with dusttight enclo-
sures approved for Class II locations.

(ii) Resistors, transformers, and
choke coils which may carry other
than voice currents, and rectifiers,
thermionic tubes, and other heat gen-
erating equipment or apparatus shall
be provided with dusttight enclosures
approved for Class II locations.

(8) Wiring methods—(i) Fittings and
borxes. Fittings and boxes shall be pro-
vided with threaded boxes for termi-
nal tubes, shall have close-fitting
covers, and shall have no openings
(such as holes for attaching screws)
through which sparks or burning ma-
terial might escape. Fittings or boxes
in which taps, joints or terminal con-
nections are made, or which are used
in locations where dusts are of an elec-
trically conducting nature, shall be ap-
proved for Class II locations.

(ii) Electric cables. Electric cables
shall be leaded and armored, impervi-
ous sheathed and armored, or mineral-
insulated metal sheathed. Cable en-
trances shall be made dusttight by ter-
minal tubes or, in case of Type MI
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cable, by fittings designed for that
purpose.

(iii) Flexible connections. Where nec-
essary to employ flexible connections,
dusttight flexible connectors, flexible
metal conduit, or flexible cord ap-
proved for extra hard usage and pro-
vided with bushed fittings shall be
used, except that where dusts are of
an electrically conducting nature,
flexible metal conduit shall not be
used, and flexible cords shall be pro-
vided with dust seals at both ends.
Where flexible cords are subject to oil
or other corrosive conditions, the con-
ductors shall be of a type approved for
the condition. An additional conductor
for grounding shall be provided in the
flexible cord.

(e) Electrical installations in Class
IIT hazardous locations—(1) Switches,
circuit breakers, motor controllers,
and fuses. Switches, circuit breakers,
motor controllers, and fuses, including
pushbuttons, relays, and similar de-
vices shall be provided with tight
metal enclosures which shall be
equipped with close-fitting covers, or
with other effective means to prevent
escape of sparks or burning material,
and shall have no openings (such as
holes for attachment screws) through
which, after installation, sparks or
burning material might escape, or
through which exterior accumulations
of fibers or flyings or adjacent com-
bustible material might be ignited.

(2) Control transformers and resis-
tors. Transformers, impedance coils
and resistors used as, or in conjunction
with, control equipment for motors,
generators and appliances, shall con-
form to paragraph (d)X2) of this sec-
tion.

(3) Motors and generators. Motors,
generators, and other rotating electri-
cal machinery shall be totally enclosed
not ventilated, totally enclosed pipe-
ventilated, or totally enclosed fan-
cooled.

(4) Appliances, fired and portable.
Appliances, fixed and portable, shall
conform to the requirements of the
following:

(i) Heaters. Electrically heated appli-
ances shall be provided with dusttight
enclosures, and shall be approved for
Class III locations.
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(ii) Motors. Motors of motor-driven
appliances shall conform to subpara-
graph (3) of this paragraph. Appli-
ances which may be readily moved
from one location to another shall
conform to requirements for the most
hazardous location.

(iii) Switches, circuit breakers, motor
controllers and fuses. Switches, circuit
breakers, motor controllers and fuses
shall conform to the requirements of
paragraph (d)(1) of this section.

(5) Lighting fixtures. Lighting fix-
tures shall conform to the require-
ments of this subparagraph.

(i) Construction. Each fixture shall
be of dusttight type so designed that
in the event of burnout of lamp or
lampholder, no spark or hot metal can
escape from the fixture. Unless each
fixture is so constructed that it will
not accept a lamp of larger wattage
than that for which it is designed, it
shall be clearly marked to indicate the
maximum wattage of lamp that
should be used.

(ii) Mechanical injury. A fixture
which may be exposed to mechanical
injury shall be protected by a suitable
guard.

(iii) Supports. Boxes, box assemblies,
or fittings used for the support of
lighting fixtures shall be of a type ap-
proved for the purpose.

(iv) Portable lamps. Portable lamps
shall be dusttight and shall be protect-
ed with substantial guards. Lam-
pholders shall be of unswitched type
with no exposed metal parts. Unless
the portable lamp is so constructed
that it will not accept a lamp of larger
wattage than that for which it is de-
signed, it shall be clearly marked to in-
dicate the maximum wattage of lamp
that should be used.

(6) Receptacles and attachment
plugs. Receptacles and attachment
plugs shall conform to the require-
ments of paragraph (d)6) of this sec-
tion.

(1) Signal, alarm, remote-control
and communication systems. Signal,
alarm, remote-control and communica-
tion systems shall conform to the re-
quirements of paragraph (d)('7) of this
section.

(8) Wiring methods—(i) Fittings and
boxes. Fittings and boxes in which
taps, joints, or terminal connections
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are made shall be provided with close-
fitting covers, or other effective means
to prevent the escape of sparks or
burning material, and shall have no
openings (such as holes for attaching
screws) through which, after installa-
tion, sparks or burning material might
escape, or through which exterior ac-
cumulations of fibers or flyings or ad-
jacent combustible materials might be
ignited.

(ii) Electric cables. Electric cables
shall conform to the requirements of
paragraph (d)(8)(ii) of this section.

(iii) Flexible connections. Flexible
connections shall conform to the re-
quirements of paragraph (d)8)(iii) of
this section.

(9) Maximum operaling Llempera-
tures. In general, maximum surface
temperatures under operating condi-
tions shall not exceed 165° C. for
equipment which is not subjected to
overloading, and 102° C. for equipment
such as motors, power transformers,
etc., which may be overloaded.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1965;
36 FR 5606, Mar. 25, 1971, as amended by
CGD 173-6R, 38 FR 22788, Aug. 24, 1973;
CGD 73-6CR, 38 FR 32914, Nov. 29, 1973]

§111.80-8 Intrinsically safe systems.

(a) Application. Intrinsically safe
systems may be installed in any haz-
ardous area as permitted by § 111.80-
5(a) (3)(ii).

(b) General requirements. (1) Intrin-
sically safe systems shall be approved
by the Commandant for each specific
atmosphere.

(2) The recommended practice for
“Intrinsically Safe and Non-Incendive
Electrical Instruments (RP 12.2)” pub-
lished by the Instrument Society of
America is recognized as a guide for
approval of intrinsically safe equip-
ment by the Commandant.

(¢c) Submittals required for approval.
(1) Detailed assembly drawings, list of
materials, wiring diagrams, and de-
scriptions of operation. The hazardous
atmosphere class and group as defined
in § 111.80-5(a) shall be indicated.

(2) Detailed analysis of the maxi-
mum possible energy that may be re-
leased under normal and abnormal
conditions.

(i) The term “normal condition”
means that equipment operating at
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maximum available voltage and cur-
rent.

(ii) The term “abnormal condition”
means that equipment operating
under conditions resulting from acci-
dental damage to any part of the
equipment or wiring, insulation or
other failure of electrical components,
application of overvoltage, adjustment
and maintenance operations, and
other similar conditions. The analysis
of an “abnormal condition” of equip-
ment will be considered to be not more
than two independent faults in a com-
bination.

(d) Coast Guard evaluation and test
procedure. (1) The material submitted
shall be evaluated for suitability and
energy level. Paragraph (dX3) of this
section contains data pertaining to
energy level which will be used in eval-
uation of the material submitted.

(i) Where evaluation indicates the
current and voltage levels are not
more than that listed in Table 111.80-
8(dX(1) for ignition of the specific at-
mospheric mixture of the gas group
involved, the requirements for testing
may be waived by the Commandant.

TABLE 111.80-8(d)(1)—PERCENTAGE OF CURRENT
AND VOLTAGE LEVELS FOR IGNITION OF SPECIFIC
ATMOSPHERIC MIXTURES OF A GAS GROUP

No normally Normally

operating operating

contacts contacts

(percent) (percent)

Normal conditions.............. 25 25
Abnormal conditions......... 50 25

(ii) Where evaluation indicates the
current and voltage levels are more
than that listed in Table 111.80-
8(dX(1) for ignition of the specific at-
mospheric mixture of the gas group
involved, or in any case where the
complexity of the circuit is such that
circuit analysis is not acceptable, the
Commandant will require the equip-
ment to be tested by an approved labo-
ratory.

(2) For purposes of evaluation,
energy that may be released from a ca-
pacitive and inductive circuit can be
calculated by the following methods:
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(i) Capacitors; the maximum energy,
“W,” available from capacitors is the
total stored energy as determined by
the following formula:

W=1%CV?
Where:
C is capacitance in farads.
V is the maximum instantaneous voltage
. on the capacitor in volts.
W is energy in joules.

(ii) Inductors; the maximum energy
available from an inductor when the
current is interrupted is the total
stored energy, “W,” as determined by
the following formula:

W=V LI?
Where:

W is energy in joules.

L is the inductance in henries.

I is the maximum instantaneous value of

the interrupted current in amperes.

(3) Gases are grouped according to
their ignitability as
§ 111.80-5¢(a)(7). The energy required
for igniting the most easily ignited
mixture of a typical member of each
group of gases under conditions more
severe than are likely to be encoun-
tered in a practical installation have
been determined by experiment. Fig-
ures 111.80-8(d)(3)(i) through 111.80-
8(d)(3X(iii) are plots of the lowest level
of current as a function of inductance
for ignition of the specific gas group
involved. Figures 111.80-8(d)(3)(iv)
through 111.80-8(d)(3)(vi) are plots of
the lowest level of capacitor voltage as
a function of capacitance for ignition
of the specific gas group involved.
These plots may be used for determin-
ing acceptable current and voltage
levels for use in connection with in-
trinsically safe calculations.

specified in-
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(e) Testing requirements. (1) Tests
conducted for purposes of compliance
with paragraph (d){1) of this section
shall experimentally determine
whether or not the most ignitable gas
involved can be ignited as a result of
any possible function, malfunction, or
failure of the component concerned.

(2) Independent laboratories that
are acceptable to the Commandant
shall perform the required tests in ac-
cordance with a testing procedure ap-
proved by the Commandant. The
original three copies of the laboratory
test report shall be submitted to the
Commandant (without cost to the
Coast Guard) directly by the labora-
tory, and one copy will be forwarded
to the manufacturer when he is ad-
vised of the Commandant’s actions
taken under this section. The inde-
pendent laboratory shall inform the
Commandant in advance when desig-
nated tests will be performed so that a
marine inspector may be present.

(f) Wiring installation. The wiring
installation for the intrinsically safe
section of each approved installation
shall comply with Subpart 111.60
except where exempted by this sub-
part and:

(1) The cable insulation shall be
compatible with the liquid or vapor to
which it may be exposed.

(2) The intrinsically safe conductors
shall be separated from all other con-
ductors to insure that the intrinsically
safe circuit is not compromised by be-
coming energized by other conductors
through damage or failure of insula-
tion or by induction from other
sources.
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Inductance vs. Current, C Group
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Inductance vs. Current, D Group
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Capacitance vs. Voltage, B Group
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Capacitance vs. Voltage, D Group
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§ 111.80-10 Ventilation systems.

(a) Cargo ventilation fans, machin-
ery spaces ventilation fans, and accom-
modation ventilation fans shall, if
practicable, be supplied by separate
feeders. All electrical ventilation sys-
tems shall be provided with remote
control means for stopping the motors
in case of fire or other emergency. For
the machinery space ventilation, there
shall be provided a control located in
the passageway leading to, but outside
of, the space. For all other ventilation
systems there shall be provided two
emergency stop stations. One of these
stations shall be in the wheelhouse,
fire control room, the inside passage-
way near the wheelhouse door, or in
an accessible position in the passage-
way leading to, but outside of, the
space ventilated. The second emergen-
cy stop station shall be located as dis-
tant as practicable from the other,
except that the ventilation circuit
breakers at the main ship’s service
switchboard may be considered as the
second station provided all are
grouped together and are conspicuous-
ly marked “In Case of Fire Trip To
Stop Ventilation.” The means pro-
vided for stopping ventilation fans
from the main ship’s service switch-
board shall not interfere with power
to other circuits. The remote emergen-
cy stop stations shall be protected by
enclosures with glass paneled doors on
the front of which shall be marked “In
Case of Fire Break Glass and Operate
Switch To Stop Ventilation.” Each
control switch shall have the “stop”
position clearly identified and shall be
provided with a nameplate identifying
the system with which it is associated.
This remote control system shall be of
the undervoltage protection type and
so arranged that damage to the master
switch or cable will automatically stop

the fans. For automatic shutdown of -

mechanical ventilation in spaces pro-
tected by a carbon dioxide fire extin-
guishing system, see §§ 34.15-35, 76.15-
35, and 95.15-35 of this chapter.

(1) The requirements of this para-
graph shall not be construed to in-
clude a closed ventilation system for a
motor or generator, diffuser fans for
refrigerated spaces, or room circulat-
ing fans, or exhaust fans for private
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toilets of an electrical rating compara-
ble to that of room circulating fans.

(2) The remote control means for
stopping accommodation and machin-
ery space ventilation fans required by
this paragraph shall be provided on all
passenger vessels on an international
voyage regardless of the date of con-
struction.

§111.80-13 Remote
ments.

Machinery driving forced and in-
duced draft fans, fuel oil transfer
pumps, fuel o0il unit and service
pumps, and other similar fuel pumps,
shall be fitted with remote controls
from a readily accessible position out-
side of the space concerned so that
they may be stopped in the event of
fire occurring in the compartment in
which they are located. These controls
shall be suitably protected against ac-
cidental operation or tampering, and
shall be suitably marked. All passen-
ger ships on an international voyage,
regardless of the date of construction,
shall comply with the requirements of
this paragraph. Refer to § 58.01-25(a)
of this chapter.

shutdown require-

§ 111.80-15 Shore connection boxes.

(a) Shore connection boxes shall be
of ample size to accommodate the con-
nections of the portable and fixed
cables, and shall be of watertight con-
struction when installed in damp or
wet locations.

(b) Shore connection boxes for in-
stallation in corrosive locations shall
not be constructed of sheet metal
unless the conditions of § 111.55-05(d)
are met.

(¢) The minimum spacing between
live parts and between live parts and
ground in shore connection boxes
shall meet the requirements of table
111.30-5(d). Means other than friction
between parts shall be provided to pre-
vent cable lugs from rotating.

(d) Shore connection boxes shall be
arranged for bottom entrance of port-
able cable and shall provide a protect-
ed enclosure while in use.

§111.80-20 Hospital operating rooms.
(a) Application. The requirements of

this section are applicable to any area
of a hospital in which it is intended to
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administer to a patient any combusti-
ble anesthetic agent in the course of
examination or treatment, and to any
room used for storage of combustible
anesthetic or disinfecting agents.

(b) General requirements. The elec-
trical installations and electrical
equipment in anesthetizing locations
and in storage locations for combusti-
ble anesthetic or disinfecting agents
shall comply with ‘“Code for Use of
Flammable Anesthetics (Safe Practice
for Hospital Operating Rooms)” pub-
lished by National Fire Protection As-
sociation. The requirements of “Class
I, Group O, Division 1 locations of Ar-
ticle 500 of the National Electrical
Code” as referred to in “Code for Use
of Flammable Anesthetics (Safe Prac-
tice for Hospital Operating Rooms)”’
shall be construed to mean the re-
quirements for class I, group C loca-
tions covered in § 111.80-5.

§111.80-25 Locations where gasoline or
other highly volatile motor fuel is car-
ried in vehicles.

(a) Application. The provisions of
this section are applicable to spaces
which are “specially suitable for vehi-
cles” as defined in §§70.10-44 and
90.10-38 of this chapter. Electrical re-
quirements for spaces other than
those “specially suitable for vehicles”
are contained in § 146.27-30 of this
chapter.

(b) General requirements. Electrical
equipment which tends to produce
arcs or sparks, such as cutouts, switch-
es, receptacles, lampholders, gener-
ators, motors, or other equipment
having make-or-break or sliding con-
tacts, when installed within 18 inches
of the deck, shall be of a type ap-
proved for class I, group D locations,
in accordance with § 111.80-5(b). Elec-
trical equipment installed at or over 18
inches above the deck shall be of the
totally enclosed type or dripproof pro-
tected equipment provided with suit-
able guards or screens to prevent
escape of sparks or hot metal particles.

§111.80-30 Motion picture projection
rooms and projection equipment.

(a) General—(1) Professional type
projectors. The professional type of
projectors shall be located in a projec-
tor room. Such rooms shall not be con-
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sidered as a hazardous location as de-
fined in §111.80-5. (The professional
projector employs a 35-millimeter film
which is 1% inches wide and has on
each edge 5.4 perforations per inch.)

(2) Nonprofessional type projectors.
Projectors of the nonprofessional or
miniature type may be operated with-
out a projection room.

(3) Film. Only acetate or slow-burn-
ing film may be used. Nitrocellulose
film is specifically prohibited.

(b) Equipment and projectors of the
professional type—(1) Motor driven
projectors. A motor driven projector
and an enclosure for an arc or incan-
descent lamp shall be approved by Un-
derwriters’ Laboratories, Inc. A quali-
fied projectionist shall be in charge of
the projector when it is in use.

(2) Conductor size. Conductors sup-
plying outlets for projectors of the
professional type shall not be smaller
than No. 8 AWG, and shall be of suffi-
cient size for the projector employed.

(3) Conductor insulation. Conduc-
tors having a maximum operating
temperature of 200° C. shall be used
on all lamps or other equipment when
the ambient temperature at the con-
ductors as installed will exceed 50° C.

(4) Flexible cords. Cords approved
for hard service shall be used on porta-
ble equipment.

(5) Lamp guards. Incandescent
lamps in projector rooms shall be pro-
vided with guards unless otherwise
protected by noncombustible shades
or other enclosures.

(6) Location of equipment. Motor-
generator sets, transformers, rectifi-
ers, rheostats, and similar equipment
for the supply or control of current to
arc lamps on projectors shall, if practi-
cable, be located in separate rooms. If
placed in the projector room, they
shall be so located or guarded that
arcs or sparks cannot come in contact
with film. Motor-generator sets shall
have the commutator end or ends to-
tally enclosed.

(7) Equipment prohibited. No
switches, overcurrent devices, or- other
equipment, not normally required or
used for projectors, ‘sound reproduc-
tion, flood, or other special effect
lamps or other equipment, shall be in-
stalled in projector rooms, except
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remote-control switches for control of
auditorium lights.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970,
as amended by CGFR 72-35, 37 FR 4962,
Mar. 8, 19721

§ 111.80-35 Electric elevators and dumb-
waiters.

(a) Application. The requirements of
this section are applicable to electric
elevators and dumbwaiters.

(b) General requirements. The elec-
trical control and interlock circuits of
elevators and dumbwaiters shall be in
accordance with American Standards
Association Safety Code for Elevators,
Dumbwaiters, and Escalators. The
construction of control switches shall
conform with the requirements of Un-
derwriters’ Laboratories, Inc., “Stand-
ard for Elevator Electric Contacts and
Elevator Hoistway Door Interlocks.”

§ 111.80-40 Submersible motor-driven

bilge pumps.

(a) Application. The requirements of
this section are applicable to submers-
ible motor-driven bilge pumps required
on certain vessels by section 56.50-55
of this chapter.

(b) General requirements. (1) The
electric motor driving the submersible
bilge pump shall be installed in an
open end air bell of rugged construc-
tion and of such proportions that
flooding of the compartment, in which
it is located, to the bulkhead deck will
not cause water to enter the motor.

(2) The motor may be of the open
type provided it is protected against
splashing water from the bottom.

(3) Cables to the motor shall enter
through the open bottom of the air
bell.

(4) The motor shall be capable of
continuous operation at rated load
under any condition, dry or with water
in air bell at any level up to maximum.

(5) The motor controller shall be lo-
cated above the bulkhead deck with a
master switch at the controller and a
master switch at the motor. The
master switch at the motor shall be
connected in such a manner that it
will be completely disconnected from
the circuit when the motor is started
or stopped from the remote master
switch.
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(6) The motor shall be energized
from the final source of emergency
lighting and power.

§ 111.80-45 Electric power-operated water-
tight door systems.

(a) Application. The provisions of
this section are applicable to electric
power-operated watertight door sys-
tems required by subpart 73.35 of this
chapter, except that only paragraph
(g) of this section shall be applicable
to installations contracted for prior to
November 19, 1952.

(b) General requirements. The wa-
tertight door operating system shall
comply with the specification require-
ments of subpart 163.001 of this chap-
ter.

(¢) Power supply. The power supply
to power-operated watertight door sys-
tems shall comply with the applicable
requirements contained in this para-
graph.

(1) The source of power for electric
motor-driven door operators shall be
the sources of the emergency lighting
and power system as required by sub-
part 112.15 of this chapter.

(2) If the peak current resulting
from the simultaneous starting of all
doors is too great for the temporary or
final source of supply, the control
shall be so arranged that when the
central master switch is put to ‘“close”
the doors will start to close serially at
intervals of not more than 3 seconds,
preference being given to the doors
starting with those in the lowest part
of the vessel. The total time for all
doors to be closed shall not exceed 60
seconds.

(3) The power supply for hydrauli-
cally operated watertight door systems
employing a hydraulic system common
to more than one watertight door
shall be an accumulator tank of suffi-
cient capacity to open all doors twice
and to close all doors three times, and
one or more motor-driven hydraulic
pumps capable of being operated from
the final source of the emergency
lighting and power system.

(i) The motor-driven hydraulic
pumps automatically shall maintain
the accumulator tank pressure within
the design limits, and shall be located
and controlled from above the bulk-
head deck.
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(ii) The accumulator tank capacity
required by paragraph (c¢)3)(i) of this
section shall be available when the ac-
cumulator tank pressure is at the
automatic pump ‘“cut-in”’ pressure.

(4) The source of power for hydrau-
lically operated watertight door sys-
tems employing an independent hy-
draulic system for each door operator
shall be as required by paragraphs
(c)(1) and (2) of this section.

(5) The power supply for other types
of watertight door operators shall be
as approved by the Commandant.

(d) Distribution. Distribution of
electric power to the watertight door
operators shall comply with the fol-
lowing:

(1) Distribution panelboards used in
connection with watertight door sys-
tems shall be located above the bulk-
head deck and shall be provided with
means for locking to prevent unau-
thorized access to the switching de-
vices or fuses.

(2) Feeders supplying several water-
tight door operators shall be located
above the bulkhead deck.

(3) A separate branch circuit shall be
provided for each watertight door op-
erator.

(e) Overcurrent protection. QOvercur-
rent devices employed in watertight
door system feeders and branch cir-
cuits shall be arranged to isolate a
fault with as little disruption of the
system as possible. The relationship
between loads and rating or setting of
overcurrent devices shall comply with
the following:

(1) The rating or setting of each
feeder overcurrent device shall be not
less than 200 percent of its maximum
load.

(2) The rating or setting of a branch
circuit overcurrent device shall be not
more than 25 percent of that of the
feeder overcurrent device.

(f) Cable. All cable used in connec-
tion with watertight door system
feeder circuits or branch circuits shall
be leaded and armored, impervious
sheathed and armored, or mineral-in-
sulated, metal sheathed.

(g) Existing vessels. (1) Existing ar-
rangements, materials, and facilities
previously approved but not meeting
the applicable specifications or re-
quirements set forth in paragraphs (b)
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through (f) of this section may be con-
tinued in service so long as they are
maintained in good condition to the
satisfaction of the Officer in Charge,
Marine Inspection. Minor repairs and
minor alterations may be made to the
same standards as the original instal-
lation provided that in no case will a
greater departure from the standards
of paragraphs (b) through (f) of this
section be permitted than presently
exist.

(2) All new installations or major re-
placements shall meet the applicable
specifications or requirements for ves-
sels contracted for on or after Novem-
ber 19, 1952.

§ 111.80-50 Firescreen door holding and
release systems.

(a) Application. When an electric fir-
escreen door holding and release
system is installed in compliance with
the requirements of section 72.05-
25(b)(9) of this chapter, the provisions
of this section with the exception of
paragraph (e) shall apply to all instal-
lations contracted for on or after No-
vember 19, 1952. Installations con-
tracted for prior to November 19, 1952,
shall meet the requirements of para-
graph (e) of this section.

(b) Definitions. (1) The term ‘“fire-
screen door” will be used in this sec-
tion to designate any self-closing door
required to comply with § 72.05-
25(b)(9) of this chapter.

(2) The term “firescreen holding
device” will be used in this section to
designate any device designed and in-
stalled for the purpose of holding
open a firescreen door.

(3) The term ‘“local control station”
will be used in this section to desig-
nate any manually operated device in-
stalled adjacent to a firescreen door
for the purpose of releasing the door
so that the firescreen door self-closing
mechanism may close the door.

(4) The term ‘“central control sta-
tion” will be used in this section to
designate any manually operated
device installed to release the fire-
screen doors from the wheelhouse or
fire control room.

(c) General. (1) The firescreen door
holding and release system require-
ments contained in this section pre-
suppose that the firescreen doors will
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be held open by electromagnets, door
release being effected by deenergizing
the electromagnets. ,

(2) The Commandant may accept
any other means for firescreen door
holding and releasing not less effective
than the electromagnetic type covered
by this section.

(d) General requirements. (1) The
firescreen door holding and release
system shall consist of an electromag-
net for each firescreen door, a self-
alining armature plate on each door to
be seized and held by the electromag-
net when the firescreen door is fully
open, a control station switch located
adjacent to the door to interrupt the
supply potential to the c!«~:tromagnet,
and a central control located in the
wheelhouse or fire control room to in-
terrupt remotely potential to all hold-
ing magnets.

(2) The firescreen door holding cir-
cuit shall be arranged so that loss of
potential from any cause will release
the doors, except that momentary in-
terruptions of the circuit that may
result from the operation of automatic
bus-transfer devices in connection
with the emergency lighting and
power system, will not release the
doors.

(3) The central control station shall
consist of an enclosed switch, circuit
breaker, or magnetic contactor of
ample rating to interrupt the connect-
ed load. The switching unit shall be
externally operative and maintaining
in both the “hold doors” and ‘release
doors” positions.

(4) The local control station shall
consist of an enclosed externally oper-
ative fused switch having a rating of
not less than 10-T amperes, 125 volts,
and may be either the momentary
contact type or the maintaining con-
tact type. A single door holding-
magnet shall be connected to the fuse
end of this local control station.
Where several doors are in close prox-
imity to each other, a single local con-
trol station switch of ample rating
may be used to release simultaneously
these several doors.

(5) A door-holding electromagnet
shall be designed for a nominal pull of
approximately 200 pounds. When the
arrangement of the electrical supply
involves transfer relays to transfer the
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supply from a normal to a temporary
source, a door-holding electromagnet
shall be designed so that, with a pull
on the armature of 110 pounds, the ar-
mature will be held in the sealed posi-
tion for approximately one-fourth
second after the circuit to the electro-
magnet is opened. The electromagnet
shall be designed for continuous duty
in an ambient temperature of 50° C.
with a temperature rise by thermom-
eter measurement of not more than
55° C. for Class A insulation nor more
than 75° C. for Class B insulation. The
electromagnet coil shall be vacuum im-
pregnated and the magnet enclosure
shall be either dripproof or watertight
as required by location.

(6) The source of power for the fire-
screen door holding and release
system shall be the source of the
emergency lighting and power system
as required by Subpart 112.15 of this
subchapter.

(7Y On large vessels, where the clos-
ing of all firescreen doors simulta-
neously would seriously interfere with
firefighting operations or with the
evacuation of passengers, it is recom-
mended that the firescreen door re-
lease system be subdivided into several
circuits. The circuits shall be arranged
so that it will be possible to isolate any
compartment in which a fire is report-
ed by a sufficient number of closed fir-
escreen doors effectively to stop all
draft to the fire area. An effective
draft stop will entail closing:

(i) All firescreen doors in the area
between the main vertical zone bulk-
heads immediately forward and aft of
the fire area;

(ii) All firescreen doors in the main
vertical zone bulkheads immediately
forward and aft of the fire area; and,

(iii) All firescreen doors in the next
adjacent main vertical zones, forward
and aft of the fire area. The firescreen
door tripping arrangement shall be
specifically approved for each vessel.

(e) Ezisting vessels. Firescreen door
holding and release systems on vessels
contracted for prior to November 19,
1952, shall meet the requirement cov-
ered in this paragraph.

(1) Existing arrangements, materi-
als, and facilities previously approved
will be considered satisfactory so long
as they are maintained in good condi-
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tion to the satisfaction of the Officer
in Charge, Marine Inspection. Minor
repairs and minor alterations may be
made to the same standard as the
original installation.

(2) All new installations or major re-
placements shall meet the applicable
specifications or requirements for ves-
sels contracted for on or after Novem-
ber 19, 1952,

§ 111.80-55 Electric power-operated life-
boat winches.

(a) Application. The provisions of
this section, with the exception of
paragraph (h) of this section shall
apply to all vessels contracted for on
or after November 19, 1952. The provi-
sions of paragraph (h) of this section
shall apply to all vessels contracted for
prior to November 19, 1952,

(b) General. The provisions of this
section supplement the requirements
of §33.10-5 and Subparts 75.30, 94.35,
and 160.015 of this chapter.

(c) General construction require-
ments. (1) Control and power circuit
switches and motor controllers in-
stalled in conjunction with lifeboat
winches shall be specifically approved
for use with lifeboat winches.

(2) Switches and motor controllers
shall be of a design not likely to be ad-
versely affected by corrosion of the
working parts. Particular attention
shall be given to hinged parts of con-
tactors and relays. Structural parts,
such as the enclosing cases, if not con-
structed of corrosion-resistant materi-
als, shall be given a durable corrosion-
resistant finish.

(3) Insulating materials shall be lim-
ited to those which exhibit the lowest
relative water absorption and/or the
least effect of such water absorption
upon the dielectric properties consist-
ent with the other necessary charac-
teristics.

(4) Where gaskets are used to pro-
vide a water seal between parts of an
assembly, the gasket shall be secured
in place in such a manner as to pre-
vent its falling out or becoming loose
when the unit is disassembled.

(5) Holes in the walls of equipment
housings for the purpose of providing
means for the attachment of parts on
the interior thereof, or for securing
covers and the like, shall not pene-
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trate the total thickness of the hous-
ing wall.

(6) Totally enclosed units shall be
provided with a suitable valve, or with
at least one hold closed by a Y%-inch
pipe plug, for draining condensed
moisture. The valve or hole shall be lo-
cated at the bottom, or as near the
bottom as practicable, of the enclosure
in order that it may drain the enclo-
sure satisfactorily.

(7) Main line emergency disconnect
switches, when installed in a location
accessible to passengers, shall be pro-
vided with means whereby the switch
can be locked in the open-circuit posi-
tion by means of a padlock or the
equivalent. The switch shall have no
provisions for locking in the closed-cir-
cuit position.

(d) Detail construction require-
ments—(1) Enclosures. Each enclosure
for motor controller and switching de-
vices, when installed in locations ex-
posed to the weather, shall be water-
tight.

(2) Electrical clearances. The mini-
mum creepage and air clearance dis-
tance between live parts of different
polarity of motor controllers, master
switches, and control circuit limit
switches shall be not less than the
values shown in Table 111.80-55(d)(2).
It is desirable to exceed these values
where possible. The electrical clear-
ances for power circuit limit switches
and main line emergency disconnect
switches shall be not less than the
general requirements for such devices
given in this part.

(3) Motors. Motors shall be of water-
proof construction in accordance with
the general requirements of this part.

TABLE 111.80-55(d)(2)—MINIMUM SPACINGS IN
INCHES

Potential involved in volts

Location 0-150 151- 301-

300 600
Between any Through air Va-........... e %
uninsulated live part Over surface %-........ % Y

and an uninsulated
live part of opposite
polarity an
uninsulated
grounded part other
than the enclosure
or an exposed
metal part.
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TABLE 111.80-55(d)(2)—MINIMUM SPACINGS IN
INcHES—Continued

Potential involved in volts

Location 0-150 151- 301-

300 600
Between any Through air Yz-........... Yo Y%
uninsutated live part Over surface ¥i-........ EA %

and the walls of a
metal enclosure,
including fittings for
cable entrance.

(e) Wiring of lifeboat winch compo-
nents. (1) When the motor controller
of a lifeboat winch power unit is locat-
ed adjacent to the winch, the main
line emergency switch shall disconnect
all parts of the lifeboat winch power
unit, including the motor controller
and limit switches, from all sources of
potential. Any other power circuit
switches employed shall be connected
in series with the main line emergency
switch and ahead of the motor con-
troller. The main line emergency
switch shall serve as the motor and
controller disconnect required by the
general requirements of this part, and
shall have a horsepower rating not less
than that of the winch motor.

(2) When the motor controller of a
lifeboat winch power unit is remotely
located with relation to the winch, a
switch shall be provided at the con-
troller arranged to disconnect the
entire winch electrical installation
from all sources of potential. In such
cases, the main line emergency switch
shall be connected in series with this
circuit disconnect switch and ahead of
the power circuit limit switches, when
employed, and ahead of the motor
controller.

(3) Davit arm limit switches whether
connected in the power circuit or in
the control circuit, shall disconnect all
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ungrounded conductors of the circuit
controlled.

(4) Where one motor is used with
two winches, a main line emergency
switch, a clutch interlock switch, and a
master switch shall be provided for
each winch, except that a single main
line emergency switch located in ac-
cordance with subparagraph (5) of this
paragraph with respect to both winch-
es will be accepted. The main line
emergency switches shall be connected
in series ahead of the motor control-
ler. The master switches shall be con-
nected in parallel and each in series
with the corresponding clutch inter-
lock switch for that winch. The clutch
interlock switches shall open the cir-
cuit to its master switch except when
the power unit is clutched to the asso-
ciated winch. Means shall be provided
to prevent the power unit from being
clutched to both winches simulta-
neously.

(5) Typical lifeboat winch wiring dia-
grams and arrangement drawings are
shown on Figures 111.80-55(e)(5)(i)
through 111.80-55(e)(5)(iv), the ar-
rangement of the.equipment shown
being diagrammatical. (The fact that
some show direct-current motors and
some show alternating-current motors
has no particular significance.) In
actual installations the main line
emergency disconnect switch shall be
so located as to be adjacent to the
master switch, within reach of the
winch operator, in a position accessible
to the person in charge of the boat

. stowage, and in a position, for gravity

davit installations, from which the
movement of both davit arms can be
observed as they approach the final
stowed position. Special consideration
will be given to other arrangements
where complete compliance with these
location requirements cannot be met.
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(f) Procedure for approval of lifeboat
winch electrical installations and
equipment—(1) Swilches. Manufactur-
ers of master switches, limit switches,
and main line emergency disconnect
switches desiring to qualify their prod-
ucts for use in connection with life-
boat winch installations shall submit
for review detail assembly drawings of
the unit, identifying each part used in
the assembly and the material specifi-
cation, including finish, if any, of each
part. After the detail assembly draw-
ings have been reviewed sample units
may be requested for testing. Units
found to comply with the require-
ments of this section will be listed by
the Coast Guard as being satisfactory
for use as lifeboat winch auxiliary
equipment.

(2) Motor controllers. Manufacturers
of motor controllers desiring to quali-
fy their products for use in conjunc-
tion with lifeboat winch installations
shall submit for review detail assembly
drawings and material lists of the en-
closing cases to be furnished, and
detail assembly drawings and material
lists and/or samples of contactors,
relays, resistors, and other motor-con-
troller components to be employed.
For each installation of lifeboat winch
motor controllers there shall be sub-
mitted for approval a drawing showing
the enclosure outline, front view as-
sembly, wiring diagram, and material
list, together with the name or other
identification of the vessel on which
the motor controllers will be installed.
No general approval of motor control-
lers will be given.

(3) Motors. For each installation of
lifeboat winch motors, manufacturers
outline drawings giving nhameplate
data and degree of enclosure shall be
submitted, together with the name or
other identification of the vessel on
which the motor will be installed. No
general approval of motors will be
given.

(4) Shipboard installation drawing.
For each shipboard installation of
electric power-operated lifeboat winch-
es, an elementary wiring diagram, and
isometric or deck wiring diagram as re-
quired by § 111.05-5 shall be submit-
ted.

(g) Testing of lifeboat winch electri-
cal equipment. The electrical equip-

§ 111.80-60

ment shall be given periodic inspec-
tions and tests as required by §§ 78.17-
55 and 97.15-40 of this chapter.

(h) Electric power-operated lifeboal
winches for existing vessels. (1) The
electrical equipment installed in con-
nection with electric power-operated
lifeboat winches used with gravity
davits on passenger vessels and cargo
vessels contracted for prior to Novem-
ber 19, 1952, and on tank vessels con-
tracted for on or after November 19,
1952, shall comply with the require-
ments of § 160.015-3(k) of this chapter
and with the wiring arrangements of
paragraph (e) of this section.

(2) New materials installed to effect
compliance with this paragraph shall
comply with the applicable require-
ments of this section. Existing materi-
als continued in service shall comply
with the requirements of this section
insofar as it is reasonable and practica-
ble.

(3) Modification of existing lifeboat
winch electrical installations to effect
compliance with this paragraph shall
have been completed not later than
October 1, 1952.

(4) The electrical equipment in-
stalled in connection with electric
power-operated lifeboat winches used
with other than gravity davits on ves-
sels contracted for prior to November
19, 1952, previously approved, but not
meeting the applicable specifications
or requirements set forth in para-
graphs (b) through (e) of this section,
may be continued in service so long as
they are maintained in good condition
to the satisfaction of the Officer in
Charge, Marine Inspection. Minor re-
pairs and minor alterations may be
made to the same standards as the
original installation; however, in no
case, will a greater departure from the
standards of paragraphs (b) through
(e) of this section be permitted than
presently exist. All new installations
or major replacements shall meet the
applicable specifications or require-
ments for new vessels.

[{CGFR T70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 19711
§111.80-60 Electric air heaters.

(a) Application. (1) The provisions of
this section with the exception of
paragraph (c¢) shall apply to all vessels
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contracted for on or after November
19, 1952. The provisions of paragraph
(¢) of this section shall apply to all
vessels contracted for prior to Novem-
ber 19, 1952.

(2) The provisions of this section are
applicable to electrically energized
units or panels, to be employed in
heating a room or compartment for
the comfort of the occupants thereof.
The provisions of this section are not
applicable to electrically energized
units employed to heat the air in en-
closed apparatus, such as motors, con-
trollers, or the like.

(b) General requirements. (1) Elec-
tric heaters shall be so constructed
that the risk of fire is reduced to a
minimum. Unspecified construction
and circuit details shall be in accord-
ance with Underwriters’ Laboratories,
Inc., “Standard for Electric Space-
Heating Equipment.”

(2) Heaters shall be designed to heat
the surrounding air principally by con-
vection. Heater elements shall be of
the enclosed type. The heater element
case or jacket should be of a corrosion-
resistant material.

(3) Heaters shall be provided with a
thermal cutout of the manually-reset
type that will prevent overheating,
and with a suitable regulating switch.

(4) Heaters for bulkhead mounting
shall have their top slanted or other-
wise designed to prevent hanging
towels, etc., on the heaters. When
heaters are of the portable type, an ac-
ceptable clip or bracket shall be fitted
to hold the heater in a fixed position.

(5) The external temperature of the
heater enclosing case shall not exceed
a temperature of 125° C., except that
the external temperature of the en-
closing case of flush-mounted heaters
shall not exceed a temperature of 100°
C. When heaters are mounted upon, or
adjacent to, the deck or bulkhead, the
construction of the heater shall be
such that the nearest deck or bulk-
head surface will not exceed a tem-
perature of 55° C. For test purposes,
an ambient temperature of 25° C. will
be used.

(c) Electric air heaters on vessels
contracted for prior to November 19,
1952. (1) Existing arrangements, mate-
rials, and equipment previously ap-
proved shall be considered satisfactory
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so long as they are maintained in good
condition to the satisfaction of the Of-
ficer in Charge, Marine Inspection.
Minor repairs and minor alterations
may be made to the same standard as
the original installation.

(2) All new installations or major re-
placements shall meet the applicable
specifications or requirements for ves-
sels contracted for on or after Novem-
ber 19, 1952.

§ 111.80-65 Electric cooking equipment
and motor-driven commissary equip-
ment.

(a) Application. The provisions of
this section with the exception of
paragraph (d) shall apply to all vessels
contracted for on or after November
19, 1956. The provisions of paragraph
(d) of this section shall apply to all
vessels contracted for prior to Novem-
ber 19, 1956.

(b) Electric cooking equipment re-
quirements. (1) All equipment attach-
ments and devices shall be of rugged
construction and so designed as to
permit complete cleaning, mainte-
nance and repair with ease.

(2) Doors shall be provided with
heavy-duty hinges and locking devices
to prevent accidental opening in a
heavy sea.

(3) Where necessary for safety of
personnel, grab rails shall be provided.
Ranges shall be provided with sea rails
with adjustable-barriers to resist acci-
dental cook pot movement.

(4) Means shall be provided to effect
positive grease or fat collection and to
prevent spillage thereof onto the deck.

(5) All equipment shall be mounted
to prevent dislodgment by roll and/or
pitch, whether arranged for fixed
wiring or for portable wiring.

(6) Each equipment unit shall be
provided with means for disconnecting
it from all circuit conductors. The dis-
connecting means shall plainly indi-
cate whether it is in the open or closed
circuit position and shall be located in
the same compartment with, and
within sight of, its associated equip-
ment. The disconnecting means may
be an integral part of the equipment
provided this device remains unaffect-
ed by the heat of the equipment of
which it is a part. If the disconnecting
means is made part of the equipment,
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it shall be so located as to be accessible
in the event of a fire on the cooking
surfaces.

(7) Unspecified construction and cir-
cuit details shall be in accordance with
Underwriters’ Laboratories, Inc.,
“Standard for Commercial Electric
Cooking Appliances.”

(c) Motor-driven commissary equip-
ment requirements. (1) All equipment
shall be rigidly constructed and self-
supporting, and shall be securely
mounted whether arranged for fixed
wiring or for portable wiring unless
such mounting would defeat the util-
ity of the equipment.

(2) The enclosures of motors and
controls shall be either watertight or
totally enclosed or comparable protec-
tion provided.

(d) Electric cooking equipment and
motor-driven commissary equipment
on vessels contracted for prior to No-
vember 19, 1956. (1) Existing arrange-
ments, materials, and equipment pre-
viously approved shall be considered
satisfactory so long as they are main-
tained in good condition to the satis-
faction of the Officer in Charge,
Marine Inspection. Minor repairs and
minor alterations may be made to the
same standard as the original installa-
tion.

(2) All new installations or major re-
placements shall meet the applicable
requirements for vessels contracted
for on or after November 19, 1956.

§111.80-70 Electric steering gear.

(a) General. This section contains re-
quirements for steering gear installa-
tions where the main or both the main
and auxiliary steering means is elec-
tric power driven and where the steer-
ing control means is electric powered.
Where two steering gear power motors
and two separate and independent
means for controlling the rudder from
the pilothouse are provided, there will
be two steering systems each consist-
ing of a power motor, control system,
and steering gear feeder. In general
these two systems are to be separate
on a port and starboard basis. For any
different arrangement of the steering
gear system, special consideration and
approval will be required with the
intent of obtaining a steering installa-

§ 111.80-7.

tion which will be equivalent to the
one covered in this section.

(b) Feeder circuits. Electric and elec-
tro-hydraulic steering gear shall be
served by two feeder circuits from the
ship’s service switchboard except in
special cases where the length of cir-
cuit is very short. One of the circuits
may be taken from the emergency
switchboard if the rating of the emer-
gency generator is sufficient to supply
the steering gear in addition to the
emergency loads. The circuits shall be
separated throughout their length as
widely as practicable. Each circuit
shall have adequate current carrying
capacity for supplying all motors and
control equipment normally connected
to it and which operate simultaneous-
ly.

(¢c) Overcurrent protection for steer-
ing systems—(1) Motor circuits. Each
steering gear circuit shall be protected
only by a circuit breaker with instan-
taneous trip located on the switch-
board from which it emanates.

(i) Direct-current motors. For direct-
current steering gear motors, each cir-
cuit breaker shall be of the instanta-
neous trip type only, set to trip at a
current of not less than 300 percent
and not greater than 375 percent of
the rated full-load current of one
steering gear main motor.

(ii) Alternating-current motors. For
alternating-current steering gear
motors, each circuit breaker shall be
of the instantaneous trip type only,
set to trip at a current of approximate-
ly 175 percent of the locked rotor cur-
rent of one steering gear main motor.

(iii) Use of fuses. On vessels of a size
that may be steered by hand, fused
switches may be substituted for the in-
stantaneous trip circuit breakers re-
quired by this paragraph if the ar-
rangement of the steering gear is such
that it is possible to shift to hand
steering without delay.

(2) Motors. Main steering gear
motors and motors associated with
steering control systems shall not be
provided with a motor-running protec-
tive device. In lieu of a motor-running
overcurrent protection, the motor
starter shall be fitted with a protective
device responsive to motor current,
motor temperature or to both current
and temperature which will operate an
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indicating light at the propulsion con-
trol station in case of overload which
would cause overheating of the motor.
This device shall follow as closely as
practicable the temperature of the
motor.

(3) Control circuils. Short circuit
protection only shall be provided for
the control circuits of controllers of
steering gear power motors and
motors used for control systems. This
protection shall be instantaneous and
rated at 400-500 percent of the cur-
rent-carrying capacity of the conduc-
tors.

(4) Control systems. Pilothouse
steering control systems and any other
electric means for controlling the
rudder remote from the steering gear
room shall be provided with short cir-
cuit protection only. The protection
shall be instantaneous and rated at
400-500 percent of the current-carry-
ing capacity of the control system con-
ductors. The protection means shall be
located in the steering gear room just
after the disconnecting means re-
quired by paragraph (d)(1) of this sec-
tion.

(5) Indicating and alarm circuils.
Indicating and alarm circuits shall be
protected by overcurrent devices, in
both sides of the line having a rating
or setting of not more than 500 per-
cent of the current-carrying capacity
of the control, electrical interlock, or
indicator circuit conductors, except
that where under operating conditions
there is no appreciable difference in
potential between the external con-
ductors, overcurrent protection need
only be provided at the supply of that
side of the line.

(d) Control of motors and control
systems. (1) Means shall be provided in
the steering gear room for starting
and stopping the steering gear power
motors and any motors that are part
of the pilot-house control system.

(2) Where two separate and inde-
pendent steering control systems are
installed, the means of switching shall
be provided in the pilothouse to select
the steering control system which is to
be used for steering. This selection
shall be accomplished by one operat-
ing handle but the switches for each
system shall be in separate enclosures
or shall be separated by suitable fire-
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resistant barriers. The handle shall
have positions for “port control”,
“off”’, and ‘“starboard control” with
such an arrangement to necessitate
the passing through the “off” position
when transferring from one steering
system to the other.

(3) The selecting means in the pilot-
house shall be so arranged that the
steering gear power motor for the
steering system selected will automati-
cally be started if not already running.
Any ancillary device necessary to acti-
vate the selected remote means for
controlling the rudder shall be auto-
matically operated upon starting the
steering gear power motor.

(e) Disconnecting and switching
means. (1) The steering gear power
motors and control systems shall be
connected to the respective steering
gear feeder circuits in the steering
gear room. Separate means shall be
provided in the steering gear room for
disconnecting the motor and control
systems from the power source.

(2) If a means of transfer is provided
in the steering gear room so arranged
that either steering gear power motor
and associated control system can be
connected to either of the two steering
gear feeder circuits, interlocks shall be
provided to prevent both steering sys-
tems from being connected to the
same feeder circuit simultaneously.

(f) Indicaling and alarm systems for
steering installations. (1) A pilot light
for each steering gear power motor
and each auxiliary motor vital to the .
control of the rudder shall be provided
at the propulsion control station, and
other locations if desired, to indicate
when the motors are energized.

(2) The opening of a steering gear
feeder circuit breaker shall automati-
cally be indicated at the propulsion
control station by the sounding of an
audible alarm.

(3) The opening of a steering gear
feeder circuit fuse shall automatically
be indicated in the wheelhouse by the
sounding of an audible alarm.

(4) For the requirements pertaining
to overload indicating lights for steer-
ing gear motors, see paragraph (c)2)
of this section.
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Subpart 111.85—Special
Requirements for Tank Vessels -

§111.85-1 Application—TB/ALL.

(a) General. The requirements of
this subpart contain special require-
ments relative to electrical installa-
tions on tank vessels. Except as modi-
fied by this subpart and regulations of
Subchapter D of this chapter, all
other applicable regulations contained
in this Subchapter J shall also apply
to tank vessels. )

(b) Symbols.  The vessels and services
to which each regulation applies are
indicated by letters in the heading of
the section or paragraph. The first
letter or two letters indicates the type
of vessel and the letter or letters fol-
lowing the oblique line indicates the
waters in which such vessels may oper-
ate. The letters are described as fol-
lows: )

(1) “T” signifies a tank ship.

(2) “B” signifies a tank barge when
it precedes an oblique line; or it signi-
fies service on bays, sounds, and lakes
other than the Great Lakes when it
follows an oblique line. )

(3) “ALL” signifies service on all
waters. :

(4) “O” signifies service on ocean
waters.

(5) “C” signifies service on coastwise
waters.

(6) “L” signifies service on Great
Lakes waters.

(7)) “R” signifies service on river
waters.

§111.85-5 Definitions.

(a) General—TB/ALL. Certain terms
used in this subpart are defined in this
section.

(b) Cargo—TB/ALL. The term
‘“cargo’” means combustible liquid,
flammable liquid, or liquefied flamma-
ble gas unless otherwise stated.

(¢c) Cofferdam—TB/ALL. The term
“cofferdam” means a void or empty
space separating two or more compart-
ments for the purpose of isolation or
to prevent the contents of one com-
partment from entering another in
the event of the failure of the walls of
one to retain their tightness.

§111.85-5

(d) Combustible liquid—TB/ALL.
The term ‘“combustible liquid” means
any liquid having a flashpoint above
80° F. (as determined from an open-
cup tester, as used for test of burning
oils). Combustible liquids having
lethal qualities are those having the
characteristics of class “B” or “C” poi-
sons as defined in §§ 146.25-10 and
146.25-15 of this chapter. In the regu-
lations of this subchapter, combustible
liquids are referred to by grades, as
follows:

(1) Grade D. Any combustible liquid
having a flashpoint below 150° F. and
above 80° F.

(2) Grade E. Any combustible liquid
having a flashpoint of 150° F. or
above.

(e) Flashpoin!—TB/ALL. The term
“flashpoint” indicates the tempera-
ture in degrees Fahrenheit at which a
liquid gives off a flammable vapor
when heated in an open-cup tester.
For the purpose of the regulations in
this subchapter, flashpoints deter-.
mined by other testing methods will
be equivalent to those determined
with an open-cup tester, as follows:

TABLE 111.85-5(e)—EQUIVALENT FLASHPOINTS

Open-cup Tag closed- Pensky-Martens
tester cup tester closed tester
(A.S. T.M) (A.S. T.M)
°F. °F. °F.
80 75 s e
150 e e 140

(f) Gas free—TB/ALL. The term
“gas free” means free from dangerous
concentrations of flammable or toxic
gases.

(g) Flammable liquid—TB/ALL. The
term ‘“flammable liquid” means any
liquid which gives off flammable
vapors (as determined by flashpoint
from an open-cup tester, as used for
test of burning oils) at or below a tem-
perature of 80° F. Flammable liquids
having lethal qualities are those
having the characteristics of class “B”
or “C” poisons as defined in §§ 146.25-
10 and 146.25-15 of this chapter. Flam-
mable liquids are referred to by
grades, as follows:
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(1) Grade A. Any flammable liquid
having a Reid' vapor pressure of 14
pounds or more.

(2) Grade B. Any flammable liquid
having a Reid! vapor pressure under
14 pounds and over 8% pounds.

(3) Grade C. Any flammable liquid
having a Reid!® vapor pressure of 8%
pounds or less and a flashpoint of 80°
F. or below.

(h) Liquified flammable gas—TB/
ALL. The term ‘“liquefied flammable
gas” means any flammable gas having
a Reid ! vapor pressure exceeding 40
pounds, which has been liquefied.

(i) Tank barge—B/ALL. The term
“tank barge” means any tank vessel
not equipped with means of self-pro-
pulsion.

(j) Tank ship—T/ALL. The term
“tank ship” means any tank vessel
propelled by power or sail.

(k) Tank vessel—TB/ALL. The term
“tank vessel” means any vessel espe-
cially constructed or converted to
. carry liquid bulk cargo in tanks.

() Cargo handling room. A cargo
handling room is any enclosed space
where cargo is pumped, compressed, or
processed. Examples of cargo handling
rooms are pumprooms, COmMpressor
rooms, and cargo valve rooms.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 1971]

§111.85-10 Special requirements for tank
vessels contracted for on or after No-
vember 19, 1955—TB/ALL.

(a) Application. The requirements of
this section apply to all tank vessels
contracted for on or after November
19, 1955.

(b) General. The special installation
requirements are contained in §§ 32.45-
1 and 38.15-15 of this chapter, and, in
some instances and to some degree,
are repeated in this section for com-
pleteness of this subchapter.

(1) Cable location. Where practica-
ble, electric cable shall be located well

1 American Society for Testing Materials
Standard D-323 (most recent revision),
Method of Test for Vapor Pressure of Petro-
leum Products (Reid Method).
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inboard from the sides, preferably
along or near the centerline, to reduce
the risk of injury in the event of colli-
sion, but it shall be kept clear of cargo
tank openings. Specific additional re-
quirements for cargo pumprooms and
enclosed spaces immediately above or
adjacent to cargo tanks are covered in
paragraph (c) of this section.

(2) Electrical equipment in cargo
tanks. Except as permitted by para-
graph (d) of this section for Grade E
cargo tanks, no electrical equipment
may be installed in cargo tanks except
approved intrinsically safe equipment
and approved submergible pumps. The
installation of submergible pumps
must be restricted to closed tank sys-
tems such as refrigerated or com-
pressed gas tanks and must comply
with the following:

(i) Provisions shall be made to ex-
clude air from the tanks containing
cargo in either vapor or liquid phase.
The pump motor shall be deenergized
when this condition is not met.

(ii) A liquid level sensing device shall
be provided that will automatically
shut down the motor and sound an
alarm at a predetermined low liquid
level. The alarm location may be the
station from which cargo handling is
controlled or such other location out-
side the cargo area which is acceptable
to the Commandant.

(iii) Details of the power cable, tank
penetrations, and cable connection to
the pump motor shall be submitted.

(iv) Means for positively disconnect-
ing the power supply between the
switchboard and the pump motor
panels shall be provided; i.e., discon-
nect links, lockable circuit breakers,
etc.

(3) Electrical equipment in second-
ary barrier spaces. No electrical equip-
ment shall be installed in secondary
barrier spaces except for approved in-
trinsically safe equipment and ap-
proved submergible pumps when the
space is properly inerted.

(4) Ezxplosion-proof installations.
Where explosion-proof equipment is
required, the equipment and installa-
tion thereof shall comply with
§111.80-5.

(5) Portable equipment. Illumination
may be obtained in any compartment
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by the use of approved explosion-
proof, self-contained, battery-fed
lamps. Otherwise, no portable electri-
cal equipment of any type shall be
used in bulk cargo tanks, fuel oil
tanks, cargo handling .rooms, or en-
closed spaces immediately above or ad-
jacent to bulk cargo tanks unless all
the following conditions are met:

(i) The compartment itself is gas
free.

(ii) The compartments adjacent and
diagonally adjacent are either (a) gas
free, (b) inerted, (c) filled with water,
(d) contain grade E liquid and are
closed and secured, or (e) are spaces in
which flammable vapors and gases
normally are not expected to accumu-
late; and,

(iii) All other compartments of the
vessel in which flammable vapors and
gases normally may be expected to ac-
cumulate are closed and secured.

(¢) Installation requirements on
tank vessels handling ¢rade A, B, C, or
D liquid cargo. The requirements of
this paragraph apply only to tank ves-
sels handling grade A, B, C, or D liquid
cargo.

(1) Electrical devices. Power devices,
switchboards, distribution panels,
switches, fuses, and other circuit inter-
rupting devices shall not be installed
in cargo handling rooms nor in en-
closed spaces immediately above or ad-
jacent to cargo tanks. Storage batter-
ies shall not be located in cargo han-
dling rooms.

(2) Lighting of cargo handling rooms
and certain enclosed spaces. Lighting
for cargo handling rooms and enclosed
spaces immediately above or adjacent
to cargo tanks shall comply with
either of the following:

(i) Cargo handling rooms shall be
lighted through permanently fixed
glass lenses fitted in the bulkhead
and/or overhead. Each fixed glass lens
shall be of rugged construction and ar-
ranged to maintain the watertight and
gastight integrity of the structure.
The_fixed glass lens may form a part
of a lighting fixture if all the follow-
ing conditions are complied with: (a)
No means of access to the interior of
the fixture ffom the cargo handling
room is provided; (b) the fixture is

§ 111.85-10

vented to the engineroom or a similar
nonhazardous area; (c) the fixture is
wired from outside the cargo handling
room; and (d) the maximum observ-
able temperature on the cargo han-
dling room surface of the glass lens
based on an ambient temperature of
40° C. shall not exceed 180° C.

(ii) Where the location of a cargo
handling room does not permit the
lighting arrangement of paragraph
(c)(2)(i) of this section, or where the
lighting arrangement of paragraph
(c)(2)(i) of this section, if used, would
not provide the required illumination,
approved explosion-proof lighting fix-
tures may be installed. Specific ap-
proval by the Commandant is required
for the installation of approved, explo-
sion-proof lights associated wiring and
accessories.

(3) Lighting of enclosed spaces.
Lighting of the enclosed space immedi-
ately above or adjacent to cargo tanks
shall either comply with the require-
ments of paragraph (c¢)1) of this sec-
tion applicable to cargo handling
rooms, or may be effected or supple-
mented by means of explosion-proof
fixtures located in these spaces.

(4) Cable. Through runs of electric
cable, regardless of how they may be
protected, are prohibited in cargo han-
dling rooms except where permitted
by §111.80-8. In any enclosed space
immediately above or adjacent to
cargo tanks other than cargo handling
rooms, through runs of electric cable
are permitted.

(5) Weather decks. On each tank
vessel subject to the requirements of
this section, all motors, their control
equipment, and other electrical equip-
ment and installations located on or
above the weather decks within 10 feet
of a cargo tank opening, cargo han-
dling room door, ventilation outlet, or
cargo tank vent termination shall be
explosion proof. Explosion proof
equipment installed in locations ex-
posed to the weather shall be water-
proof, enclosed in a watertight hous-
ing, or protected against the entrance
of water by a Coast Guard approved
method.

(6) Additional requirements. In addi-
tion to the requirements of paragraph
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(c)(5) of this section, electrical equip-
ment on each tank ship that is con-
tracted for after May 22, 1975, must be
explosion proof if it is located in the
weather in the cargo deck space, in en-
closed spaces having an opening or
access located within the cargo deck
space, or in enclosed spaces having an
opening or access located within three
meters (approx. 10 feet) of a cargo
tank vent outlet, a cargo tank ullage
opening, a cargo pipe flange, a cargo
valve, a cargo pumproom entrance, or
a cargo pumproom ventilation open-
ing. For the purpose of this para-
graph, the term “cargo deck space”
means the volume bounded by the
open deck over the cargo tank block
(including all ballast tanks within the
cargo tank block), extending to the
full width of the vessel, plus three
meters (approx. 10 feet) fore and aft
of the cargo tank block and up to a
height of 2.4 meters (approx. 8 feet)
above the deck.

(d) Installation requirements on
tank vessels handling grade E liquid
cargo. The requirements of this para-
graph apply to tank vessels handling
grade E liquid cargo only.

(1) Storage batteries must not be lo-
cated in cargo handling rooms.

(2) Impressed cathodic protection
systems may be used in Grade E cargo
tanks. No electrical equipment is per-
mitted in these tanks except impressed
cathodic protection system anodes,
submergible pumps, and intrinsically
safe equipment.

[CGFR 170-143, 35 FR 19907, Dec. 30, 1970,
as amended by CGFR 72-35, 37 FR 4962,
Mar. 8, 1972; CGFR 74-118, 40 FR 17754,
Apr. 22, 19751

§111.85-90 Special requirements for tank
vessels constructed prior to November
19, 1955—TB/ALL.

(a) General installation require-
ments for tank vessels the construction
or conversion of which was started on
or after November 10, 1936, but prior
to November 19, 1955—(1) Application.
The requirements of this paragraph
shall apply to all tank vessels the con-
struction or conversion of which was
started on or after November 10, 1936,
but prior to November 19, 1955.
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(2) General. The electrical installa-
tion shall be in compliance with this
paragraph, and to the extent that
such installation is not covered by this
paragraph, it shall be at least equiva-
lent to the Commandant’s general re-
quirements.

(3) Existing arrangements. (i) Exist-
ing arrangements, materials, and facil-
ities previously approved will be con-
sidered satisfactory so long as they are
maintained in good condition to the
satisfaction of the Officer in Charge,
Marine Inspection. Minor repairs or
minor alterations may be made to the
same standards as the original instal-
lation.

(ii) Any major change in the electri-
cal installation or any conversion shall
comply with the requirements of
§§111.85-1 and 111.85-10.

(4) Location of cables. Where practi-
cable, electrical cable is to be located
well inboard from the sides, preferably
along or near the centerline, to reduce
the risk of injury in the event of colli-
sion, but it shall be kept clear of cargo
tank openings. Except where grade E
liquids only are involved, feeders shall
be run as far as practicable to avoid
cargo pumprooms and enclosed spaces
immediately adjoining cargo tanks.

(5) Cable armor. The armor on all
cables shall be electrically and me- -
chanically continuous.

(6) Locations of c1rcuzt-mterruptmg
devices. Except where grade E liquids
only are involved, switchboards, distri-
bution panels, switches, fuses, and
other current-interrupting devices
shall not be fitted in cargo pumprooms
or enclosed spaces 1mmed1ately adjoin-
ing cargo tanks.

(7) Portable equipment. Portable ex-
tension cables and fittings are to be of
an approved type.

(8) Overload protection. Main distri-
bution circuits shall be protected
against overload by circuit breaking
devices, the capacity of which shall be
marked at each such device.

(9) Storage batteries. Storage batter-
ies shall not be located in cargo pum-
prooms. The space in which they are
located shall be well ventilated and
they shall be protected against me-
chanical and electrical injury includ-
ing short circuiting and overloading.

122



Chapter I—Coast Guard, Dept. of Transportation

Batteries shall be secured against
movement and acid batteries shall be
set in leadlined trays at least 3 inches
deep of at least 4-pound sheet lead.

(10) Installations made during the
Unlimited National Emergency. Elec-
trical equipment installed during the
Unlimited National Emergency as de-
fined in § 110.25-5 of this subchapter
and not complying with the require-
ments of the regulations in this sub-
chapter may be continued in service if
found to be satisfactory by the Com-
mandant for the purpose intended.

(11) Portable equipment. When the
vessel is not gas free, no portable elec-
trical equipment shall be used in the
cargo or fuel oil tanks, the cargo pump-
rooms or any enclosed space immedi-
ately above or adjacent to the bulk
cargo tanks, except as permitted by
§111.80-5.

(b) Cargo pumprooms and enclosed
spaces of tank wvessels constructed on
or after July 1, 1951, but prior to No-
vember 19, 1955—(1) Application. The
requirements of this paragraph shall
apply to cargo pumprooms and en-
closed spaces immediately above the

bulk cargo tanks of all tank vessels .

carrying Grade A, B, C, or D liquid
cargo the construction or conversion
of which vessels was started on or
after July 1, 1951, but prior to Novem-
“ber 19, 1955. There are no special re-
strictions in regard to the electrical in-
stallations in cargo pumprooms and
enclosed spaces of tank vessels carry-
ing only Grade E liquid cargo.

(2) Equipment. No electric lighting
or power circuit-interrupting or power
devices shall be installed in pump-
rooms or enclosed spaces immediate-
ly above the bulk cargo tanks.
Through runs of electrical cable are
permitted.

(3) Lighting. Lighting of pumprooms
or the enclosed spaces immediately
above the bulk cargo tanks shall be ef-
fected by means of approved explo-
sion-proof or magazine type lighting
fixtures. When the vessel is not gas
free no portable. lighting equipment
shall be used -except as permitted by
§ 111.80-5.

(¢) General cargo spaces of tank ves-
sels constructed on or after July 1,
1951, but prior to November 19, 1955.

§111.85-90

Regardless of location, general cargo
spaces of tank vessels carrying Grade
E liquid cargo only and constructed on
or after July 1, 1951, but prior to No-
vember 19, 1955, shall have no special
restrictions in regard to electrical in-
stallations.

(d) Cargo pumprooms and enclosed
spaces of tank vessels constructed on
or ajfter November 10, 1936, bul prior
to July 1, 1951—(1) Application. The
requirements of this paragraph shall
apply to cargo pumprooms for Grade
A, B, C, or D liquid and to enclosed
spaces required to segregate Grade A, -
B, C, or D liquid cargo tanks from .
other spaces, on all tank vessels the
construction or conversion of which
was started on or after November 10,
1936, and prior to July 1, 1951.

(2) Wiring. Wiring is to be leaded
and armored <nd shall be run through
approved gastight fittings having
stuffing glands at inlets and outlets.

(3) Boxes. Joints in wiring shall be
made only in wiring appliances, such
as junction boxes, outlet boxes, etc.,
and such boxes shall be completely
metallic and shall be gastight.

(4) Lighting fixlures. Lighting fix-
tures shall be of approved type.

(5) Motors. Electric motors shall be
of approved type either totally en-
closed or ventilated to the atmosphere
by suction and discharge air ducts.
Separately ventilated motors are to
have pressure type ventilation and
shall be arranged with an automatic
shutoff to open the circuit when the
ventilating fan motor stops. The
system is to be so interlocked that the
pump motor cannot be started prior to
a circulation of air. The air ducts are
to lead to and from the atmosphere
outside the pumproom and are to ter-
minate not less than 3 feet above the
deck and not less than 6 feet from any
cargo tank vent. (See § 32.60-20 of this
chapter.)

(e) General installation require-
ments for tank vessels the construction
or conversion of which was started
prior to November 10, 1936—(1) Appli-
cation. The requirements of this para-
graph shall apply to all steel hull tank
vessels the construction or conversion
of which was started prior to Novem-
ber 10, 1936.
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(2) General requirements. The elec-
trical installation shall be maintained
in a safe and in a good mechanical
condition, and shall comply with the
regulations in effect when the vessel
was built, or to the requirements of a
recognized classification society. Any
major change in the electrical installa-
tion or any conversion shall comply
with the requirements covered by
§§111.85-1 and 111.85-10.

(3) Pumprooms and enclosed spaces.
The electrical installation in pump-
rooms and enclosed spaces immedi-
ately adjoining cargo tanks (except in
. pump-engine rooms as provided in
§ 32.70-20 of this chapter) of steel hull
tank vessels handling Grade A, B, C,
or D products shall be made to comply
with §§111.50-1,
111.85-10(b) (1) and (2) and 111.85-
90(a) (2) and (9), (b), and (d), to the
extent that the changes required are,
in the opinion of the Officer in
Charge, Marine Inspection, necessary
in the interest of safety.

(4) Portable equipment. When the
vessel is not gas free, no portable elec-
trical equipment shall be used in the
cargo or fuel oil tanks, the cargo pump-
rooms, or any enclosed space immedi-
ately above or adjacent to the bulk
cargo ‘tanks, except that lighting in
these spaces may be effected by the
use of approved explosion-proof self-
contained, battery-fed lamps.

[CGFR 70-143, 35 FR 19907, Dec. 30, 1970;
36 FR 5606, Mar. 25, 1971]

Subpart 111.90—Electrical Equipment
and Installations on Vessels Con-
tracted for Prior to November 19,
1952

. §111.90-1 General.

The electrical installations on exist-
ing vessels shall be maintained in good
electrical and mechanical condition to
the satisfaction of the Office in
Charge, Marine Inspection.

§ 111.90-5 Major alterations.

Major alterations and major exten-
sions to electrical installations on ex-
isting vessels shall be made to the
same standard as required for new ves-
sels. Minor repairs and minor alter-
ations may be made to the same stand-

111.50-15, 111.60-5,
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ard as the original installation as de-
scribed in §§111.85-90, 111.90-10,
111.90-15, 111.90-20, and 111.90-25. In
no case will a greater departure from
the standards of this subchapter be
permitted than presently exist.

§111.90-10 Vessels contracted for prior to
July 2, 1937.

(a) Except as otherwise provided for
tank vessels in § 111.85-90, the installa-
tion on vessels contracted for between
June 30, 1928, and July 1, 1937, inclu-

' sive, using electricity for any purpose,

shall be in keeping with the best
modern practice.

(b) Except as otherwise provided for
tank vessels in § 111.85-90, the changes
or alterations in the electrical installa-
tions on vessels contracted for prior to
June 30, 1928, shall be in accordance
with the requirements of this section.

§ 111.90-15 Vessels contracted for between
July 2, 1937, and January 1, 1939.

Except as otherwise provided for
tank vessels in § 111.85-90, the electri-
cal installation on vessels contracted
for tetween July 2, 1937, and January
1, 1939, inclusive, shall be in accord-
ance with the “Recommended Practice
for Electrical Installations on Ship-
board,” AIEE Standard No. 45, Octo-
ber 1930, as published by the Ameri-
can Institute of Electrical Engineers.

§ 111.90-20 Vessels contracted for between
January 2, 1939, and June 1, 1941.

Except as otherwise provided for
tank vessels in § 111.85-90, the electri-
cal installation on vessels contracted
for between January 2, 1939, and June
1, 1941, inclusive, shall be in accord-
ance with the “Recommended Practice
for Electrical Installations on Ship-
board,” AIEE Standard No. 45, Decem-
ber 1938, as published by the Ameri-
can Institute of Electrical Engineers.

§111.90-25 Vessels contracted for between
June 2, 1941, and November 18, 1952,

(a) Except as otherwise provided for
tank vessels in § 111.85-90, the electri-
cal installation on vessels contracted
for between June 2, 1941, and Novem-
ber 18, 1952, inclusive, shall be in ac-
cordance with the ‘“Recommended
Practice for Electrical Installations on
Shipboard,” AIEE Standard No. 45,
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July 1940, as published by the Ameri-
can Institute of Electrical Engineers.

(b) Except as otherwise provided for
tank vessels in § 111.85-90, the specifi-
cation covering electrical installations
titled “United States Coast Guard,
Merchant Marine Inspection, Specifi-
cation for Electrical Installations on
Merchant Vessels,” dated August 31,
1944, revised March 6, 1945, is, during
the Unlimited National Emergency,
applicable as alternative provisions to
those contained in this section for ves-
sels the contract for the construction
of which was signed prior to Septem-
ber 2, 1945.

(c) Except as otherwise provided for
tank vessels in § 111.85-90, those parts
of the specification covering electrical
installations titled “United States
Coast Guard, Merchant Marine In-
spection, Specification for Electrical
Installations on Merchant Vessels,”
dated August 31, 1944, revised March
6, 1945, specified in paragraphs 1, 4,
and 5, thereof relating to electric
cable, are, during the Unlimited Na-
tional Emergency, applicable as alter-
native provisions to those contained in
this Section for vessels the contract
for the construction of which was
signed on and after September 2, 1945,

Subpart 111.92—Mobile Offshore
Drilling Units

AUTHORITY: Sec. 2, 87 Stat. 418 (46 U.S.C.
86); sec. 3, 82 Stat. 341, as amended (46
U.S.C. 367); R.S. 4405, as amended (46
U.S.C. 375); sec. 10, 35 Stat. 428 (46 U.S.C.
395), R.S. 4423, as amended (46 U.S.C. 400);
R.S. 4429, as amended (46 U.S.C. 407); R.S.
4430, as amended (46 U.S.C. 408); 88 Stat.
423 (46 U.S.C. 411); R.S. 4434, as amended
(46 U.S.C. 412); R.S. 4462, as amended (46
U.S.C. 416); sec. 1, 73 Stat. 475 (46 U.S.C.
481); sec. 4 67 Stat. 462 (43 U.S.C. 1333(d));
sec. 6(b)1), 80 Stat. 937 (49 US.C.
1655(b)(1)); 49 CFR 1.46(b) and (n)(6).

Source: CGD 73-251, 43 FR 568317, Dec. 4,
1978, unless otherwise noted.

§ 111.92-1 Definition.

As used in this subpart, “semi-en-
closed location” means a location
where natural conditions of ventila-
tion are notably different from those
on open decks due to the presence of
structures such as roofs, windbreaks or
bulkheads.

§111.92-7

§ 111.92-3 Intrinsically safe electrical
equipment.

(a) This section applies to each
mobile offshore drilling unit.

(b) Only intrinsically safe electrical
equipment approved for a Class I, Di-
vision 1 Location may be installed in
the following locations:

(1) The internal space of each pres-
sure vessel, tank, pipe, or gas vent of
the mud circulating system between
the well and the final degassing dis-
charge.

(2) Any space in which an oil-gas-air
mixture is continuously present under
normal operational conditions.

§111.92-5 Class I, Division 1 locations.

The following are Class I, Division
locations:

(a) An enclosed space that contains
any part of the mud circulating
system that has an opening into the
space and is between the well and final
degassing discharge.

(b) An enclosed or semi-enclosed 10-
cation that is below the drill floor, and
contains a possible source of gas re-
lease.

(¢) An enclosed space that is on the
drill floor, and is not separated by a
solid, gas-tight floor from the spaces
specified in paragraph (b) of this sec-
tion.

(d) A space that would normally be
considered a Division 2 location under
§ 111.92-7 but where combustible or
flammable gases might accumulate.

(e) A location in the weather, or a
semi-enclosed location, except as pro-
vided in paragraph (b) of this section
that is within 1.5 m (6 ft.) of the
boundary of any—

(1) Equipment or opening specified
in paragraph (a) of this section;

(2) Ventilation outlet, access, or
other opening to a Class I, Division 1
space; or

(3) Gas vent outlet.

(f) Except as provided in §111.92-9,
an enclosed space that has an opening
into a Class I, Division 1 location.

§ 111.92-7 Class I, Division 2 locations.

The following are Class I, Division 2
locations:

(a) An enclosed space that has any
open portion of the mud circulating
system from the final degassing dis-
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charge to the mud suction connection
at the mud pit.

(b) A location in the weather that
is—

(1) Within the boundaries of the
drilling derrick up to a height of 3 m
(10 ft.) above the drill floor;

(2) Below the drill floor and within a
radius of 3 m (10 ft.) of a possible
source of gas release; or

(3) Within 1.5 m (5 ft.) of the bound-
aries of any ventilation outlet, access,
or other opening to a Class I, Division
2 space.

(c) A location that is—

(1) Within 1.5 m (5 ft.) of a semi-en-
closed Class I, Division 1 location indi-
cated in § 111.92-5(b); or

(2) Within 1.5 m (5 ft.) of a Class I,
Division 1 space indicated in § 111.92-
5(e).

(d) A semi-enclosed area that is
below and contiguous with the drill
floor to the boundaries of the derrick
or to the extent of any enclosure
which is liable to trap gasses.

(e) A semi-enclosed derrick to the
extent of its enclosure above the drill
floor or to a height of 3 m (10 ft.)
above the drill floor, whichever is
greater.

(f) Except as provided in §111.92-9
an enclosed space that has an opening
into a Class I, Division 2 location.

§ 111.92-9 Contiguous locations.

An enclosed space that has direct
access to a Division 1 or Division 2 lo-
cation is the same division as that lo-
cation, except—

(a) An enclosed space that has direct
access to a Division 1 location is not a
hazardous location if—

(1) The access has self-closing gas-
tight doors that form an air lock;

(2) The ventilation causes greater
pressure in the space than in the Divi-
sion 1 location; and

(3) Loss of ventilation overpressure
activates an alarm at a manned sta-
tion;

(b) An enclosed space that has direct
access to a Division 1 location can be
considered as a Division 2 location if—

(1) The access has a self-closing, gas-
tight door that opens into the space
and that has no hold-back device;
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(2) Ventilation causes the air to flow
with the door open from the space

‘into the Division 1 location; and

(3) Loss of ventilation activates an
alarm at a manned control station;
and

(c) An enclosed space that has direct

" access to a Division 2 location is not a

hazardous location if—

(1) The access has a self-closing, gas-
tight door that opens into the space
and that has no hold-back device;

(2) Ventilation causes the air to flow
with the door open from the space
into the Division 2 location; and

(3) Loss of ventilation activates an
alarm at a manned control station.

§111.92-11 Electrical equipment in classi-
fied locations.

Electrical equipment and devices in-
stalled in spaces made non-hazardous
by the methods indicated in § 111.92-9
must only be essential equipment.

Subpart 111.94—Mobile Offshore
Drilling Unit Industrial Systems

§111.94-1 Industrial systems.

A system on a mobile offshore drill-
ing unit that is used only for the in-
dustrial function of the unit and
meets the National Electric Code need
not meet this subchapter except—

(a) The Underwriters’ Laboratories,
Inc. standards in § 110.10-1(e) of this
subchapter;

(b) NEMA standards in § 110.10-1(c¢)
(1) and (2) of this subchapter.

(¢) Section 111.05-5—Plan approval;

(d) Section 111.05-15—General con-
sideration;

(e) Section 111.60-25(f)—Ship struc-
ture as a conductor;

(f) Section 111.60-30—Engine start-
ing;

(g) Subpart 111.92—Mobile offshore
drilling units; and

(h) Cables that penetrate a deck or
bulkhead must—

(1) Be installed in accordance with
§ 111.60-(k); and

(2) Meet the flammability test re-
quirements of Section 18.13.5 of IEEE
Std. No. 45.

AUTHORITY: Sec. 2, 87 Stat. 418 (46 U.S.C.
86); sec. 3, 82 Stat. 341, as amended (46
U.S.C. 367); R.S. 4405, as amended (46
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U.S.C. 375); sec. 10, 35 Stat. 428 (46 U.S.C.
395); R.S. 4423, as amended (46 U.S.C. 400);
R.S. 4429, as amended (46 U.S.C. 407); R.S.
4430, as amended (46 U.S.C. 408); 88 Stat.
423 (46 U.S.C. 411); R.S. 4434, as amended
(46 U.S.C. 412); R.S. 4462, as amended (46
U.S.C. 416); sec. 1, 73 Stat. 475 (46 U.S.C.
481); sec. 4, 67 Stat. 462 (43 U.S.C. 1333(d)));
sec. 6(b)1), 80 Stat. 937 (49 U.S.C.
1655(b)(1)); 49 CFR 1.46(b) and (n)(6).

[CGD 73-251, 43 FR 56838, Dec. 4, 1978]

PART 112—EMERGENCY LIGHTING
AND POWER SYSTEM

Subpart 112.01—Application

Sec.
112.01-1 General.

Subport 112.05—General Requirements

112.05-1 Intent.

112.05-5 Emergency source of supply.

112.05-10 Emergency lights.

112.05-15 Emergency lighting system for
small passenger vessels.

Subpart 112.10—Classifications of Emergency
Lighting and Power Systems

112.10-1 General.

112.10-5 Manual emergency lighting and
power system.

112.10-10 Automatic emergency
and power system.

112.10-15 Temporary source of emergency
lighting and power.

112.10-20 Final source of emergency light-
ing and power.

lighting

Subpart 112.15—Emergency Loads

112.15-1 Temporary
loads.

112.15-5 Final emergency source loads.

112.15-10 Single automatically started
source loads.

112.15-15 Manually started source loads.

emergency source

Subpart 112.20—Operation of Emergency Sys.-
tems Having Both a Temporary and a Final
Source of Emergency Lighting and Power

112.20-1 Emergency Loads.

112.20-5 Failure of power from the normal
source.

112.20-10 Diesel or gas turbine driven
emergency source of power.

112.20-15 Potential of final source.

Part 112

Subpart 112.25—Operation of Emergency
System Having an Automatic Starting Diesel-
Engine or Gas Turbine Driven Emergency
Generator as the Sole Source of Emergency
Lighting and Power

Sec.

112.25-1 Emergency loads.
112.25-5 Reduction of potential.
112.25-10 Operation requirements.

Subpart 112.30—Operation of Emergency Sys-
tems Having an Automatically Connected
Storage Battery as the Sole Source of Emer-
gency Lighting and Power

112.30-1 Emergency loads.
112.30-5 Reduction of potential.
112.30-10 Operation requirements.

Subpart 112.35—Operation of a Manually
Controlled Emergency System Having a Stor-
age Bottery or a Diesel-Engine or Gas Tur-
bine Driven Generator as the Sole Source of
Emergency Lighting and Power

112.35-1 Manual operation requirements.
112.35-5 Means for starting.

Subpart 112.40—Installations Requiring an Al-
ternating-Current Temporary Source of

Supply
112.40-1 General requirements.

Subpart 112.45—Visible Indicators and Test
Switch

112.45-1 Visible indicators.
112.45-5 Test switch.

Subpart 112.50—Emergency Diesel-Engine-
Driven Generotor Sets

112.50-1 General requirements.

Subpart 112.51—Emergency Gas Turbine
Driven Generator Sets

112.51-1 General requirementé.

Subpart 112.55—Storage Battery Installation

112.55-1 General requirements.

112.55-5 Emergency lighting loads.
112.55-10 Storage battery requirements.
112.55-15 Capacity of storage battery.
112.55-20 Diesel engine cranking batteries.

Subpart 112.90—Emergency Llighting and
Power Systems for Vessels Contracted for
Prior to November 19, 1952

112.90-1 General.
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Sec.’

112.90-3 Emergency lighting and power
systems for passenger vessels, contract-
ed for prior to November 19, 1952, on an
international voyage.

112,90-5 Emergency lighting system for
ocean and coastwise passenger vessels
contracted for prior to November 19,
1952, other than passenger vessels on an
international voyage.

112.90-10 Emergency lighting system for
passenger vessels, contracted for prior to
November 19, 1952, other than ocean
and coastwise passenger vessels and pas-
senger vessels on an international
voyage.

AUTHORITY: R.S. 4405, as amended, 4462,
as amended, sec. 6(b)(1), 80 Stat. 938; 46
U.S.C. 375, 416, 49 U.S.C. 1655(b); 49 CFR
1.46(b) (35 FR 4959). Interpret or apply R.S.
4399, as amended, 4400, as amended, 4417,
as amended, 4417a, as amended, 4418, as
amended, 4421, as amended, 4426, as amend-
ed, 4427, as amended, 4433, as amended,
4452, as amended, 4488, as amended, 4491,
as amended, sec. 14, 29 Stat. 690, as amend-
ed, sec. 10, 35 Stat. 428, as amended, 41 Stat.
305, as amended, sec. 5, 49 Stat. 138, as
amended, secs. 1, 2, 49 Stat. 1544, 1545, as
amended, sec. 17, 54 Stat. 166, as amended,
sec. 3, 54 Stat. 347, as amended, sec. 3, 70
Stat. 152, sec. 3, 68 Stat. 675; 46 U.S.C. 361,
362, 391, 391a, 392, 399, 404, 405, 411, 435,
481, 489, 366, 395, 363, 369, 367, 526p, 1333,
390b, 50 U.S.C. 198; E.O. 11239, July 31,
1965, 30 FR 9671, 3 CFR, 1965 Supp.

Source: CGFR 65-50, 30 FR 17085, Dec.
30, 1965, unless otherwise noted.

Subpart 112.01—Application

§112.01-1 General.

The provisions of this part, with the
exception of Subpart 112.90, shall
apply to all vessels contracted for on
or after November 19, 1952, The provi-
sions of Subpart 112.90, shall apply to
all vessels contracted for prior to No-
vember 19, 1952.

Cross REFERENCE: See §110.05-3 of this
subchapter for application of amendments
to regulations.
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Subpart 112.05—General
Requirements

§112.05-1 Intent.

(a) The intent of the provisions in
this part is to assure that vessels are
provided with a dependable, independ-
ent emergency source of electrical
power with sufficient capacity to
supply all those services that are nec-
essary for the safety of the passengers
and/or the crew in an emergency.

(b) Nonemergency loads may be sup-
plied from the emergency source only
when the emergency source has ade-
quate capacity to supply all loads that
may be connected to the emergency
source simultaneously.

§112.05-5 Emergency source of supply.

(a) The emergency source of supply
shall be of a type and capacity in ac-
cordance with Table 112.05-5(a),
except as otherwise provided by
§112.05-15.

(b) The emergency source of supply
shall be independent of the vessels’
ship’s service lighting and powerplant
and propulsion plant.

(c) The complete emergency installa-
tion shall function satisfactorily when
the ship is inclined 22% degrees and/
or when the trim of the ship is 10 de-
grees.

(d) The emergency source of supply
shall be located aft of the collision
bulkhead and outside the machinery
casing. .

(1) On passenger vessels the emer-
gency source of supply shall be located
above the bulkhead deck or above the
freeboard deck, whichever is the
higher.

(2) On cargo and miscellaneous ves-
sels, including tankships and barges,
the emergency source of supply shall
be located above the freeboard deck,
or above the uppermost continuous
deck, whichever is the higher.

TABLE 112.05-5(a)

Type or types of emergency source
of power

Size of vessel and service

Period of operation and minimum
capacity of emergency source of
power

Passenger vessels over 65 feet in
length

36 hours.

Ocean and Coastwise...........ccccceuen Storage battery
or
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TABLE 112.05-5(a) —Continued

§ 112.05-5

Type or types of emergency source

Period of operation and minimum

Size of vessel and service of power

capacity of emergency source of
power

An automatically started generator driven by 36 hours (generator) and % hour (battery).
a suitable prime mover with an independ-
" ent fuel supply and an automatic load
transfer from a temporary source of emer-
gency power consisting of a storage bat-
tery of sufficient capacity to supply the
temporary emergency source loads for not

less than % hour.
Other than Ocean and Coastwise,
100 g.t. and over. !

Storage battery with automatic transfer gear 8 hours or twice the time of run, whichever is
or diesel or gas turbine generator with

the smaller.

automatic starting and transfer gear.

Other than Ocean and Coastwise,
over 15 g.t. but less than 100
gt.! ation 2.

Cargo and miscellaneous self-
propelled vessels and tank
ships; barges with sleeping
accommodations for more
than six persons.®

Storage battery or diesel or gas turbine gen- 8 hours or twice the time of run, whichever i is
erator with automatic or manual oper-

smaller

All waters, 1,600 g.t. and over........ Storage battery or diesel or gas turbine gen- 12 hours.
- erator automatic or manual operation.
All waters, 300 g.t. and over, but  Storage battery or diesel or gas turbine gen- 12 hours or twice the time of run, whichever

less than 1,600 g.t.

erator, automatic or manual operation, or

is the smaller. ¢

approved relay-controlled battery-operated

lanterns 3.

! See also § 112.05-15.
2 See also §§ 112.35-1 and 112.35-5.

* Applicable to barges contracted for on or after Nov. 19, 1958.
4 Minimum period of operation of relay-controlled, battery-operated lanterns may be less than 12 hours but not less than 6

hours.

3 Battery-operated Iantems shall have rechargeable batteries, shall incorporate an automatic battery charger that wili main-
tain the battery in a fully charged condition, and shail not be readily portable.

(e) When a compartment containing
the emergency source of electric
power, or vital components thereof,
adjoins a space containing either the
ship’s service generators or machinery
necessary for the operation of the
ship’s service generators, all common
bulkheads and/or decks shall be pro-
tected by approved “‘structural insula--
tion” or other approved material. This
protection shall be such as to be capa-
ble of preventing an excessive tem-
perature rise in the space containing
the emergency source of electric
power, or vital components thereof,
for a period of at least one hour in the
event of fire in the adjoining space.
Bulkheads or decks meeting Class A-
60 requirements, as defined by § 72.05-
10 in Subchapter H (Passenger Ves-
sels) of this chapter, will be considered
as meeting the requirements of this
paragraph.

(f) Except for those cables used to

connect equipment located in the en-
gineroom or boilerroom, all cables
emanating from the emergency
switchboard shall be run so as to avoid
penetrating the boundaries of the en-
gineroom, boilerroom or the uptakes
and casings of these spaces. All such
cables shall be kept clear of the bulk-
heads and decks forming these bound-
aries.

(g) The emergency switchboard shall
be installed as near as practicable to
the emergency source of power.

(h) When the emergency source of
power is a generator, the emergency
switchboard shall be located in the
same space as the emergency source of
power, unless the operation of the
emergency switchboard would thereby
be impaired.

[CGFR 65-50, 30 FR 17085, Dec. 30, 1965, as
amended by CGFR 67-88, 32 FR 20815, Dec.
27, 1967; CGFR 68-65, 33 FR 19991, Dec. 28, -
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1968, CGFR 72-35, 37 FR 4962, Mar. 8,
1972)

§ 112.05-10 Emergency lights.

(a) Emergency lights supplied by an
automatic emergency lighting system
shall form a part of the regular light-
ing system, and shall be continuously
lighted at all times passengers or crew
are aboard, except as provided by
paragraph (b) of this section and
§ 112.05-15(c), and except when the
emergency lights consist of relay-con-
trolled battery-operated lanterns. (See
footnote 5 in Table 112.05-5(a).)

(b) Emergency lighting feeders. (1)
For vessels provided with firescreen
bulkheads forming fire zones, at least
one emergency lighting feeder shall be
provided to supply only the emergency
lights between two adjacent main ver-
tical fire zone bulkheads. The emer-
gency lighting feeder shall be separat-
ed as widely as possible from any gen-
eral lighting feeder supplying the
same space. .

(2) On vessels fitted with an auto-
matic emergency lighting and power
system, a separate emergency lighting
feeder shall be provided for emergency
lights located in, or controlled from,
the wheelhouse. A distribution panel
for these lights with a fused switch or
circuit breaker for each branch circuit
shall be provided. Circuits to naviga-
tion lights not controlled by the navi-
gation light panel, signal lights, and
emergency lights on open decks,
wheelhouse, chartroom, and fire con-
trol room shall be supplied from this
wheelhouse distribution panel. The
supply to the navigation light indica-
tor panel shall be either a separate cir-
cuit from the emergency switchboard
or a through feed, without switch or
overcurrent protection, from the
feeder supplying the wheelhouse
emergency lighting panel. For overcur-
rent protection of the feeder supply-
ing a navigation light panel see
§ 111.75-15¢(g)(2)(ii) of this chapter.

(3) On vessels provided with both a
temporary and a final emergency
lighting source of supply, a separate
feeder to the wheelhouse shall be pro-
vided for the lifeboat floodlights. This
feeder shall supply a distribution pan-
elboard having a fused switch or cir-
cuit breaker for each brand circuit.
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This feeder may be connected to the
final emergency lighting source of
supply. On vessels without a tempo-
rary source of supply, these lights,
when provided, may be supplied by
the same feeder as other emergency
lights controlled from the wheelhouse.

(¢c) Emergency lights for the illumi-
nation of boats and embarkation
decks, lifeboat launching gear, wheel-
house, chart room, and navigating in-
struments need not be continuously
lighted and, except as provided other-
wise in this paragraph, shall be con-
trolled by switches located in the
wheelhouse.

(1) On “island type” vessels, such as
tankers and Great Lakes’ bulk freight-
ers, lighting for illumination of life-
boats, launching gear and embarka-
tion areas remote from the wheel-
house island may be controlled from a
central location within the island in-
volved in lieu of from the wheelhouse.

(d) Emergency lights shall be
marked with a letter “E” of at least Y-
inch in height as required by § 78.47-
33 of Subchapter H (Passenger Ves-
sels), and § 97.37-25 of Subchapter I
(Cargo and Miscellaneous Vessels) of
this chapter.

(e) On a mobile offshore drilling
unit, the distribution panels required
in paragraph (b) of this section may
be in the control room.

(f) On a mobile offshore drilling
unit, the switches required in para-
graph (c) of this section may be in the
control room.

(Sec. 2, 87 Stat. 418 (46 U.S.C. 86); sec. 3, 82
Stat. 341, as amended (46 U.S.C. 367); R.S.
4405, as amended (46 U.S.C. 375); sec. 10, 35
Stat. 428 (46 U.S.C. 395); R.S. 4423, as
amended (46 U.S.C. 400); R.S. 4429, as
amended (46 U.S.C. 407); R.S. 4430, as
amended (46 U.S.C. 408); 88 Stat. 423 (46
U.S.C. 411); R.S. 4434, as amended (46
U.S.C. 412); R.S. 4462, as amended (46
U.S.C. 416); sec. 1, 73 Stat. 475 (46 U.S.C.
481); sec. 4, 67 Stat. 462 (43 U.S.C. 1333(d));
sec. 6(b)(1), 80 Stat. 937 49 U.S.C.
1655(bX(1)); 49 CFR 1.46(b) and (n)(6).)

[CGFR 65-50, 30 FR 17086, Dec. 30, 1965, as
amended by CGFR 70-143, 35 FR 19955,
Dec. 30, 1970; CGD 73-251, 43 FR 56838,
Dec. 4, 1978]
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§112.05-15 Emergency lighting system for
small passenger vessels.

(a) Small passenger vessels, certifi-
cated to operate only between sunrise
and sunset, may be permitted to oper-
ate without an emergency lighting
system.

(b) Small passenger vessels, certifi-
cated to operate not more than 15
miles offshore, may be permitted to
operate without an emergency lighting
system provided all of the conditions,
where applicable, contained in this
paragraph are complied with.

(1) The source of supply of the gen-
eral lighting system must be independ-
ent of the propulsion plant.

(2) On vessels required to meet at
least a one compartment standard of
subdivision, the source of supply of
the general lighting system must be
located above the bulkhead deck.

(c) On small passenger vessels
having no sleeping accommodations
for passengers and requiring not more
than 10 emergency lights, the auto-
matic emergency lighting system need
not form a part of the regular lighting
system and need not be continuously
lighted. Individual storage-battery-op-
erated automatic emergency lighting
units will be acceptable for such ves-
sels in lieu of a single source emergen-
cy lighting system provided the units
incorporate an automatic battery
charger, are not readily portable, and
have sufficient capacity for not less
than 6 hours continuous operation.

Subpart 112.10—Classifications of
Emergency Lighting and Power
Systems

§ 112.10-1 General.

(a) Emergency lighting and power
systems are classified in accordance
with the method provided to cause the
system to apply potential to the emer-
gency loads and in accordance with
the basic function of the system.

§112.10-5 Manual emergency lighting and
power system.

(a) A manual emergency lighting
and power system is one in which a
single manual operation, such as the
manual operation of a switch from an
“off” to an “on” position, is required

§ 112.15-1

to cause the emergency lighting and
power system to supply power to the
emergency loads.

§112.10-10 Automatic emergency lighting
and power system.

(a) An automatic emergency lighting
and power system is one in which a
specified reduction in potential from
the ship’s service power and lighting
plant will cause the emergency light-
ing and power system to supply pawer
to the emergency loads.

§112.10-15 Temporary source of emergen-
cy lighting and power.

(a) A temporary source of emergen-
cy lighting and power is one of limited
capacity designed to carry, for a short
time, selected emergency loads while
an emergency source of larger capac-
ity is being started.

§112.10-20 Final source of emergency
lighting and power.

(a) A final source of emergency
lighting and power is one designed to
function subsequent to the termina-
tion of the temporary source.

Subpart 112.15—Emergency Loads

§112.15-1 Temporary emergency source
loads.

(a) The emergency lighting and
power loads listed in this section shall
be arranged so that they can be ener-
gized from the temporary emergency
source.

(b) Navigation light indicator panel,
if required by § 113.55-25 of this sub-
chapter.

(c) A sufficient number of lights
throughout machinery spaces to
permit the performance of essential
operations and observations under
emergency conditions and to facilitate
restoration of service.

(d) Lighting for passageways, stair-
ways, and escape trunks in passenger
quarters, crew quarters, public spaces,
machinery spaces and work spaces,
adequate to permit passengers and
crew readily to find their way to open
decks and to lifeboat embarkation and
assembly points with all watertight
doors and fire screen doors closed.
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(e) Illuminated signs bearing the
word “Exit” in red letters shall be in-
stalled in such locations throughout a
passenger vessel so that from any por-
tion of the vessel normally accessible
to the passengers or crew, except ma-
chinery spaces, and except stores and
~ similar spaces where the crew are not

normally employed, and with all fire
doors in stairway inclosures and main
vertical zone bulkheads closed and all
watertight doors closed, the direction
of escape to the open deck will be ap-
parent. For the purpose of this para-
graph, individual staterooms and
other similar small rooms will not be
required to have such signs, but upon
emerging from such rooms the direc-
tion of escape shall be apparent. (Also
see § 111.50-15(d) of this subchapter.)

(f) General illuinination for safe op-
eration of watertight doors, if installed
and power operated.

(g) One or more lights in galleys,
pantries, steering gear rooms, emer-
gency power rooms, chartroom, wheel-
house, mess rooms, and recreation
rooms: )

(h) Lighting for boat and embarka-
tion decks and passenger assembly
points for safe embarkation into the li-
feboats.

(i) Electric communication systéms
essential under temporary emergency
conditions and which do not have an
independent storage battery source of
power.

(j) Watertight door system, if in-
stalled and power operated.

(k) Emergency loudspeaker system,
if installed. .

(1) Fire screen door holding and re-
lease system, if installed.

(m) Supply to motor-generator or
other conversion equipment where a
temporary emergency source of alter-
nating current is necessary for essen-
tial communication systems, emergen-
cy or safety requirements.

(n) Lights must provide continuous
illumination for—

(1) The launching gear of a lifeboat
or a liferaft; and

(2) The entire process of launching a
lifeboat or a liferaft from its stowed
position until waterborne.

[CGFR 65-50, 30 FR 17086, Dec. 30, 1965, as
amended by CGFR 70-143, 35 FR 19955,
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Dec. 30, 1970; CGFR 72-45, 37 FR 5032,
Mar. 9, 1972]

§112.15-5 Final emergency source loads.

(a) The emergency lighting and
power loads listed in paragraphs (b) to
(i), inclusive, of this section shall be
arranged so that they can be energized
from the final source. It is recom-
mended that loads listed in para-
graphs (j) to (p), inclusive, of this sec-
tion be arranged so that they can be
energized from the final source where
the capacity and character of the
emergency plant will permit.

(b) All loads listed in § 112.15-1, as
indicated.

(c) Each electric blow-out preventer
control system on a mobile offshore
drilling unit.

(d) Charging panels of temporary
emergency battery and of starting bat-
tery for diesel engine driving emergen-
cy generator.

(e) One of the bilge pumps, if de-
pendent upon the emergency gener-
ator for its source of power to comply
with Part 56 of this chapter.

(f) One of the fire pumps, if depend-
ent upon the emergency generator for
its source of power to comply with
Part 34 of Subchapter D (Tank Ves-
sels), Part 76 of Subchapter H (Pas-
senger Vessels), Part 95 of Subchapter
I (Cargo and Miscellaneous Vessels),
or Part 108 of Subchapter IA (Mobile
Offshore Drilling Units) of this chap-
ter. )

(g) Sprinkler system pump or water
spray extinguishing system pump, if
dependent upon the emergency gener-
ator for its source of power to comply
with Part 76 of Subchapter H (Passen-
ger Vessels) of this chapter.

(h) Daylight signaling lights, if in-
stalled.

(i) Smoke detector system,
stalled.

(j) Radio installation, if installed.

(k) Radio direction finder, if in-
stalled.

(1) Loran, if installed.

(m) Radar plan position indicator, if
installed.

(n) Gyrocompass, if installed.

(0) Depth sounder, if installed.

(p) Electric whistle and siren con-
trol, if installed.

if in-
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(Sec. 2, 87 Stat. 418 (46 U.S.C. 86); sec. 3, 82
Stat. 341, as amended (46 U.S.C. 367); R.S.
4405, as amended (46 U.S.C. 375); sec. 10, 35
Stat. 428 (46 U.S.C. 395); R.S. 4423, as
amended (46 U.S.C. 400); R.S. 4429, as
amended (46 U.S.C. 407); R.S. 4430, as
amended (46 U.S.C. 408); 88 Stat. 423 (46
U.S.C. 411); R.S. 4434, as amended (46
U.S.C. 412); R.S. 4462, as amended (46
U.S.C. 416); sec 1, 73 Stat. 475 (46 U.S.C.
481); sec. 4, 67 Stat. 462 (43 U.S.C. 1333(d));
sec. 6(b)1), 80 Stat. 937 (49 U.S.C.
1655(b)(1)); 49 CFR 1.46(b) and (n)(6).)
[CGFR 65-50, 30 FR 17087, Dec. 30, 1965, as
amended by CGFR 70-143, 35 FR 19955,
Dec. 30, 1970; CGD 173-251, 43 FR 56838,
Dec. 4, 1978]

§112.15-10 Single automatically started
source loads.

When only a single automatically
started source of emergency lighting
and power is installed, the circuits
listed in § 112.15-5, as indicated, shall
be arranged so that they can be ener-
gized from the single emergency
source of supply. :

§112.15-15 Manually started source loads.

(a) When a manually started emer-
gency lighting and power system is in-
stalled, the circuits listed in § 112.15-5,
as indicated, shall be arranged so that
they may be energized from the emer-
gency source of supply.

Subpart 112.20—Operation of Emer-
gency Systems Having Both a Tem-
porary and a Final Source of Emer-
gency Lighting and Power

§112.20-1 Emergency loads.

(a) The emergency loads listed in
Subpart 112,15, as indicated, shall nor-
mally be energized from the ship’s
service generating plant through auto-
matic transfer switches.

§112.20-5 Failure of power from the

normal source.

(a) In the event of a reduction of po-
tential of the normal source by 15 to
40 percent of normal value, the loads
listed in § 112.15-1 shall automatically
be supplied from the temporary source
of emergency lighting and power. For
systems in which a reduction of fre-
quency of the normal source or final
source will adversely affect the emer-
gency system and emergency loads,

§ 112.25-5

suitable means shall be provided to
transfer the loads listed in § 112.15-1
to the temporary source.

§112.20-10 Diesel orvgas turbine driven
emergency source of power.

(a) Simultaneous with the operation
described in § 112.20-5, the diesel or
gas turbine engine driving the final
source (emergency generator) shall
automatically be started with no load
connected to the emergency generator.

[CGFR 68-65, 33 FR 19991, Dec. 28, 1968]

§ 112.20-15 Potential of final source.

(a) When the potential of the final
source (emergency generator) reaches
85 to 95 percent of normal value, the
emergency loads listed in Subpart
112.15, as indicated, shall automatical-
ly be transferred to this final source.

(b) When potential from the ship’s
service generating plant has been re-
stored to normal, the emergency loads
may be manually transferred to the
normal source and the emergency gen-
erator manually stopped.

(c) Should the potential of the final
source (emergency generator), while
supplying the emergency loads, fall
below 75 to 85 percent of normal
value, the temporary emergency loads
shall again be transferred to the tem--
porary source as described in § 112.20-
5.

Subpart 112.25—Operation of Emer-
gency System Having an Automatic
Starting Diesel-Engine or Gas Tur-
bine Driven Emergency Generator
as the Sole Source of Emergency
Lighting and Power

§112.25-1 Emergency loads.

(a) The emergency loads listed in
§ 112.15-5, as indicated, shall normally
be energized from the ship’s service
generating plant through automatlc
transfer switches.

§112.25-5 Reduction of potential.

(a) In the event of failure of power
from the normal source, such as a re-
duction of potential by 15 to 40 per-
cent of normal value, the engine driv-
ing the emergency generator shall
automatically be started with no load
connected to the emergency generator.
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§ 112.25-10 Operation requirements.

(a) When the potential of the emer-
gency generator reaches 85 to 95 per-
cent of normal value, the emergency
loads shall automatically be connected
to the emergency generator.

(b) When potential from the ship’s
service generating plant has been re-
stored to normal, the emergency loads
may be manually transferred to the
normal source and the emergency gen-
erator manually stopped.

Subpart 112.30—Operation of Emer-
gency Systems Having an Auto-
matically Connected Storage Bat-
tery as the Sole Source of Emer-
gency Lighting and Power

§ 112.30-1 Emergency loads.

(a) The emergency loads listed in
§ 112.15-5, as indicated, shall normally
be energized from the ship’s service
generating plant through automatic
transfer switches.

§ 112.30-5 Reduction of potential.

(a) Upon reduction of potential from
_the normal source by 15 to 40 percent
of normal value, the emergency loads
shall automatically be disconnected
from the normal source and connected
to the emergency storage battery.

§112.30-10 Operation requirements.

(a) Upon restoration of potential
from the normal source of 85 to 95
percent of normal values, the emer-
gency loads shall automatically be
transferred back to the normal source.

Subpart 112.35—Operation of a
Manually Controlled Emergency
System Having a Storage Battery
or a Diesel-Engine or Gas Turbine
Driven Generator as the Sole
Source of Emergency Lighting and
Power

§112.35-1 Manual operation require-
ments.
(a) Manually started emergency

lighting and power systems shall re-
quire only a single manual operation,
such as the manual operation of a
switch from an ‘“off” to an ‘“on” posi-
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tion, to cause the emergency system to
supply its connected loads.

§ 112.35-5 Means for starting.

(a) The starting means shall be lo-
cated in the wheelhouse or so as to be
under the control of the chief engi-
neer. '

Subpart 112.40—Installations Requir-
ing an Alternating-Current Tempo-
rary Source of Supply .

§112.40-1 General requirements.

(a) Installations requiring alternat-
ing current for the operation of com-
munication equipment or other appa-
ratus essential under temporary emer-
gency conditions shall be provided
with the necessary conversion equip-
ment. Where such conversion equip-
ment will be operating both under
normal conditions and under tempo-
rary emergency conditions, the conver-
sion equipment shall be provided in
duplicate,

Subpart 112.45—Visible Indicators
and Test Switch

§ 112.45-1 Visible indicators.

(a) Visible indicators shall be pro-
vided in the machinery space to indi-
cate when the emergency battery is
being discharged and when the emer-
gency loads are being supplied by an
automatically controlied emergency
source of supply (storage battery or
emergency diesel or gas turbine gener-

- ator).

[CGFR 65-50, 30 FR 17085, Dec. 30, 1965, as
amended by CGFR 68-65, 33 FR 19991, Dec.
28, 19681

§ 112.45-5 Test switch.

(a) A test switch shall be provided at
the emergency switchboard or other
location as may be approved to simu-
late a failure of potential from the
normal source, the operation of which
switch will cause the emergency loads
to be transferred.
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Subpart 112.50—Emergency Diesel-
Engine-Driven Generator Sets

§ 112.50-1 General requirements.

(a) The diesel engine of the gener-
ator set shall be complete with all ac-
cessories necessary for operation and
protection of the engine, shall have a
self-contained cooling system of size to
assure continuous engine operation
using 100° F. air, and the fuel used
shall have a flashpoint of not less
than 110° F. The room in which the
set is located shall be provided with
suitable intake and exhaust ducts to
supply adequate cooling air. The diesel
engine as installed shall be without
starting aid except that a thermostati-
cally controlled electric water jacket
heater, connected to the final emer-
gency bus, may be employed. The
diesel engine as installed shall be capa-
ble of carrying its full rated load
within 20 seconds after cranking is ini-
tiated with the intake air, room ambi-
ent, and starting equipment all at a
temperature of 32° F. The diesel
engine shall be started by either hy-
draulic or electric means. The gener-
ator sets shall lubricate and operate
satisfactorily when permanently in-
clined to an angle of 22%° athwartship
and 10° fore and aft, and shall be ar-
ranged so that it will not spill oil
under a vessel roll of 30° each side of
the vertical. Units shall shut down
automatically upon loss of lubricating
oil pressure, dangerous overspeeding,
and operating of the fixed carbon
dioxide system in the emergency gen-
erator room. An audible alarm’ device
shall be provided to sound on low oil
pressure and high cooling water tem-
perature.

(b) Hydraulic starting means shall
comply with the following conditions:

(1) The hydraulic cranking device
shall be a self-contained system which
will provide the required cranking
forces and engine starting RPM as rec-
ommended by engine manufacturer.

(2) Electrically operated means shall
automatically provide and maintain
the stored hydraulic pressure within
the predetermined pressure limits.

(3) The means of automatically
maintaining the hydraulic system
within the predetermined pressure

§ 112.51-1

limits shall be energized from the final
emergency bus.

(4) Means shall be provided to man-
ually recharge the hydraulic system.

(5) Charging of the hydraulic crank-
ing system shall not create an absence
of hydraulic power for engine starting
at any time.

(6) The capacity of the hydraulic
cranking system shall provide not less
than six cranking cycles. Each crank-
ing cycle shall provide the necessary
number of revolutions at the required
RPM to permit the diesel engine to
meet the requirements of carrying its
full rated load within 20 seconds after
cranking is initiated with intake air,
room ambient temperature and hy-
draulic cranking system at 32° F.

(7) Capacity of the hydraulic crank-
ing system sufficient for three starts
under conditions of subparagraph (6)
of this paragraph shall be held in re-
serve and arranged so that the oper-
ation of a single control by one person
will isolate the discharged or initially
used part of the system and permit
the reserve capacity to be employed.

(¢) Electrical starting means shall
comply with the following conditions:

(1) The starting battery shall be of
sufficient capacity to provide not less
than six consecutive cranking cycles.
Each cycle shall consist of not less
than one-half minute of battery rest.

(2) At the end of the sixth cranking
cycle the battery voltage while crank-
ing the engine, shall be not less than
50 percent of nominal battery voltage.

(3) The cranking cycles shall be with
the intake air, room ambient, and
starting battery at a temperature of
not more than 32° F.

[CGFR 67-88, 32 FR 20815, Dec. 27, 19617, as
amended by CGFR 70-143, 35 FR 19955,
Dec. 30, 1970]

Subpart 112.51—Emergency Gas Tur-
bine Driven Generator Sets

§112.51-1 General requirements.

(a) The gas turbine of the generator
set shall be complete with all accesso-
ries necessary for operation and pro-
tection of the engine; shall have a self-
contained cooling system of a size so
as to assure continuous engine oper-
ation using 100° F. air; and the fuel
used shall have a flashpoint of not less
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than 110° F. The room in which the
set is.located shall be provided with
suitable intake and exhaust ducts to
supply adequate cooling air. The gas
turbine as installed shall be without
starting aid. The gas turbine as in-
stalled shall be capable of carrying its
full rated load within 20 seconds after
cranking is initiated with the intake
air, room ambient, and starting equip-
ment all at a temperature of 32° F.
The gas turbine shall be started by
either hydraulic or electric means.
The generator sets shall lubricate and
operate satisfactorily when perma-
nently inclined to an angle of 22%°
athwartship and 10° fore and aft, and
shall be arranged so that it will not
spill oil under a vessel roll of 30° each
side of the vertical. Units shall shut-
down automatically upon loss of lubri-
cating oil pressure, dangerous over-
speeding, and release of carbon diox-
ide in the emergency generator room.
Audible alarms shall be provided for
high gas temperature, high oil tem-
perature, overspeed, low oil pressure,
and, if provided, high cooling water
temperature. Details of the required
shutdowns and alarms are contained
in §58.10-15(g) of Subchapter F
(Marine Engineering) of this chapter.

(b) When hydraulic starting means
are employed the requirements of
§ 112.50-1(b) shall be complied with.
When electric starting means are em-
ployed the requirements of § 112.50-
1(c) shall be complied with.

[CGFR 68-65, 33 FR 19991, Dec. 28, 1968]

Subpart 112.55—Storage Battery
Installation

§ 112.55-1 General requirements.

(a) Storage batteries for emergency
lighting and power systems, including
starting Dbatteries for emergency
diesel-engine driven generator sets,
shall be of a design and construction
proven successful in merchant marine
service, and capable of withstanding
the roll and pitch of a vessel and expo-
sure to salt air. Positive plates of lead-
acid batteries shall be at least 0.25
inch thick, and the specific gravity of
the electrolyte when fully charged
shall be 1.210 to 1.220, both inclusive,
at 25° C., except that thin positive
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plate construction (0.125 inch thick
minimum) may be used for engine
cranking batteries. The fully charged
specific gravity of the electrolyte of
lead-acid engine cranking batteries
shall not exceed 1.260 at 25° C. for
high watering space type batteries or
1.285 at 25° C. for normal watering
space type batteries.

§ 112.55-5 Emergency lighting loads.

(a) When supplying emergency
lighting loads, the storage battery ini-
tial voltage shall not exceed the stand-
ard system voltage by more than 5
percent.

§112.55-10 Storage battery requirements.

(a) Storage battery installations for
emergency lighting and power, includ-
ing starting batteries for emergency
diesel-engine driven generator sets,
shall include the necessary apparatus
automatically to maintain the battery
in a fully charged condition. At all
times when the ship’s service source of
supply is available, the battery shall
be furnished a continuous trickle
charge, except that after a battery dis-
charge, the battery shall be automati-
cally charged at a higher rate until
the battery voltage increases to a pre-
determined point. Charging operations
shall not create an absence of battery
power at any time. Instruments to
show the rate of charge shall be pro-
vided.

§112.55-15 Capacity of storage battery.

(a) The capacity of a storage battery
shall be ample to close each water-
tight door three times and to open
each watertight door two times, and to
carry the remaining emergency loads
continuously for the duration of time
required by § 112.05-5(a), at the end of
which time the potential of the stor-
age battery shall be not less than 87.5
percent of standard system voltage.
The nominal potential of a lead-acid
storage battery will be taken as 2.0
volts per cell; the nominal potential of
nickel-alkaline storage batteries will
be taken as from 1.2 to 1.4 volts per
cell.
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§112.55-20 Diesel engine cranking batter-
ies.

(a) Batteries used for starting emer-
gency diesel engine generator sets
shall be either the lead-acid or nickel-
cadmium type.

Subpart 112.90—Emergency Lighting
and Power Systems for Vessels
Contracted for Prior to November
19, 1952

§112.90-1 General.

(a) Existing arrangements, materi-
als, and facilities previously approved,
but not meeting the applicable specifi-
cations or requirements set forth in
Subparts 112.05 through 112.55, may
be continued in service so long as they
are maintained in good condition to
the satisfaction of the Office in
Charge, Marine Inspection. Minor re-
pairs and minor alterations may be
made to the same standards as the
original installation: Provided, That,
in no case, will a greater departure
from the standards of Subparts 112.05
through 112.55 be permitted than
presently exist.

(b) All new installations or major re-
placements shall meet the applicable
specifications or requirements for new
vessels.

§112.90-3 Emergency lighting and power
systems for passenger vessels, contract-
ed for prior to November 19, 1952, on
an international voyage.

(a) The emergency lighting and
power systems for passenger vessels,
contracted for prior to November 19,
1952, on an international voyage shall
meet the applicable standards of Sub-
parts 112.05 through 112.55.

[CGFR 67-87, 32 FR 19182, Dec. 20, 19671

§112.90-5 Emergency lighting system for
ocean and coastwise passenger vessels,
contracted for prior to November 19,
1952, other than passenger vessels on
an international voyage.

(a) The emergency lighting system
for ocean and coastwise vessels, con-
tracted for prior to November 19, 1952,
other than passenger vessels on an in-
ternational voyage, shall be in accord-
ance with this section.

§ 112.90-5

(b) Provision shall be made on all
passenger vessels for an electric or
other system of lighting, sufficient for
all requirements of safety, in the dif-
ferent parts of the ship. There shall
be a self-contained source capable of
supplying, when necessary, this safety
lighting system, and placed in the
upper parts of the ship above the
margin line.

(c) The exit from every main com-
partment occupied by passengers or
crew shall be continuously lighted by
an emergency lamp. The power for
these emergency lamps shall be so ar-
ranged that they will be supplied from
the independent installations referred
to in paragraph (b) of this section in
the event of failure of the main gener-
ating plant.

(d) On all passenger vessels contract-
ed for on and after July 1, 1935, or
where existing emergency installations
operated by internal combustion en-
gines are replaced, the emergency gen-
erator shall be driven by a diesel or
semi-diesel engine, equipped with
means for quick starting. Such emer-
gency equipment shall be located in
steel or iron compartments or rooms
on the deck above the weather deck
and isolated from the passenger and
crew quarters. Where existing installa-
tions of emergency engines and gener-
ators are located in wooden compart-
ments or rooms, such compartments
or rooms shall be made fire-resistant
by lining same with asbestos board
having a thickness of not less than
one-quarter inch over which iron or
steel sheathing shall be fitted.

(e) Provision shall be made on all
passenger vessels, where the boat deck
is more than 30 feet above the water
line at the lightest seagoing draft, for
readily and continuously available illu-
mination from the vessel of lifeboats
when along side and in process of, or
immediately after, being ‘launched.
There shall be a self-contained source
capable of supplying, when necessary,
this safety lighting system and placed
in the upper part of the vessel above
the bulkhead deck.

(1) The emergency generating set
will ordinarily provide a satisfactory
source of illumination, and, where
used for this purpose, it shall be of
sufficient power to provide for such il-
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lumination in addition to other de-
.mands made upon the set.

[CGFR 65-50, 30 FR 17085, Dec. 30, 1965, as
amended by CGFR 67-87, 32 FR 19182, Dec.
20, 19671

§112,.90-10 Emergency lighting system for
passenger vessels, contracted for prior
to November 19, 1952, other than ocean
and coastwise passenger vessels and
passenger vessels on an international
voyage.

(a) The emergency lighting system
for passenger vessels, contracted for
prior to November 19, 1952, other than
ocean and coastwise passenger vessels
and passenger vessels on an interna-
tional voyage, shall be in accordance
with this section.

(b) All vessels engaged in the passen-
ger service, which are electrically
lighted by dynamos or other electric
units, located below the deep-load line
of the vesse], shall have on board an
emergency electric lighting system lo-
cated above the deep-load line to light
the vessel sufficiently to enable the
passengers and crew to find their way
to the exits in the event of failure of
the main lighting system. The emer-
gency lighting system shall at all
times be ready for immediate use, and
shall be installed and arranged so that
all emergency lights may be switched
on from the pilothouse, navigation
bridge, or a central station.

(c) On all passenger vessels contract-
ed for on and after July 1, 1935, or
where existing emergency installations
operated by internal-combustion en-
gines are replaced, the emergency gen-
erator shall be driven by a diesel or
semi-diesel engine, equipped with
means for quick starting. Such emer-
gency equipment shall be located in
steel or iron compartments or rooms
on the deck above the weather deck
and isolated from the passenger and
crew quarters. Where existing installa-
tions of emergency engines and gener-
ators are located in wooden compart-
ments or rooms, such compartments
or rooms shall be made fire-resistant
by lining same with asbestos board
having a thickness of not less than
one-quarter inch over which iron or
steel sheathing shall be fitted.

(d) Provision shall be made on all
passenger vessels, where the boat deck
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is more than 30 feet above the water
line at the lightest seagoing draft, for
readily and continuously available illu-
mination from the vessel of lifeboats
when alongside and in process of, or
immediately after, being launched.
There shall be a self-contained source
capable of supplying, when necessary,
this safety lighting system and placed
in the upper part of the vessel above
the bulkhead deck.

(1) The emergency generating set
will ordinarily provide a satisfactory
source of illumination, and, where
used for this purpose, it shall be of
sufficient power to provide for such il-
lumination in addition to other de-
mands made upon the set.

[CGFR 65-50, 30 FR 17085, Dec. 30, 1965, as
amended by CGFR 67-87, 32 FR 19182, Dec.
20, 19671

PART 113—COMMUNICATION AND
ALARM SYSTEMS AND EQUIPMENT

Subpart 113.01—Application

Sec.
113.01-1 Vessels subject to requirements.

Subpart 113.05—General Provisions

113.05-1 Supplementary requirements.
113.05-5 Equipment of an approved type.
113.05-10 Wiring.

Subpart 113.10—Automatic Fire Detecting and
Alarm Systems

113.10-1 Application.

113.10-5 General requirements.

113.10-90 Equipment and installations on
vessels contracted for prior to November
19, 1952,

Subpart 113.15—Manual Fire Alarm Systems

113.15-1 Application.

113.15-5 General requirements.

113.15-90 Equipment and installations on
vessels contracted for prior to November
19, 1952.

Subpart 113.20—Automatic Sprinkler Systems

113.20-1 Application.

113.20-5 General requirements.

113.20-90 Equipment and installations on
vessels contracted for prior to November
19, 1952.

Subpart 113.25—General Alarm Systems
113.25-1 Application.
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Sec.

113.25-5 Operation.

113.25-10 General requirements.

113.25-15 Detail requirements.

113.25-20 Marking of equipment.

113.25-25 General alarm system  for
manned ocean and coastwise barges.

113.25-30 General alarm system for barges
of 300 gross tons and over with sleeping
accommodations for more than six per-
sons.

113.25-90 General alarm system for exist-
ing vessels.

Subpart 113.30—Sound Powered Telephone
and Voice Tube Systems

113.30-1 Application.

113.30-5 General requirements.

113.30-10 Voice tubes, general
ments.

113.30-15 Voice tubes, detail requirements.

require-

113.30-20 Sound powered telephone
system, general requirements.
113.30-25 Sound powered telephone

system, detail requirements.
113.30-90 Sound powered telephone and
voice tube systems for existing vessels.

Subpart 113.35—Engine Order Telegraph
Systems

113.35-1 Application.

113.35-5 General requirements.

113.35-10 Engine gong systems, general re-
quirements.

113.35-15 Engine gong systems, applica-
tion.
113.35-20 Mechanical engine order tele-
graph systems, general requirements.
113.35-25 Mechanical engine order tele-
graph systems, detail requirements.

113.35-30 Mechanical engine order
graph systems, operation.

113.35-35 Mechanical engine order
graph systems, application.

113.35-40 Electric engine order telegraph
systems, general requirements.

113.35-45 Electric engine order telegraph
systems, detail requirements.

113.35-50 Electric engine order telegraph
systems, operation.

113.35-55 Electric engine order telegraph
systems, application.

113.35-90 Engine order telegraph systems
for existing vessels.

tele-

tele-

Subpart 113.40-—Rudder Angle Indicator
Systems

113.40-1 Application.

113.40-5 General requirements.

113.40-10 Detail requirements.

113.40-90 Rudder angle indicator systems
for existing vessels.

§ 112.90-10

Subpart 113.45—Refrigerated Spaces Alarm
Systems

Sec.

113.45-1 Application.

113.45-5 General requirements.

113.45-90 Refrigerated spaces alarm sys-
tems on existing vessels.

Subpart 113.50—Emergency Loudspeaker
System

113.50-1 Application.

113.50-5 General requirements.

113.50-10 Power supply.

113.50-15 Location of loudspeakers and
amplifiers.

113.50-20 Distribution of cable runs.

113.50-25 Type of cable and equipment en-
closures.

113.50-30 Shipboard tests.

113.50-35 Operation of emergency loud-
speaker systems.

113.50-90 Emergency loudspeaker systems
for existing vessels.

Subpart 113.65—Whistle Operators

. 113.65-1 Application.

113.65-5 General requirements.
113.65-90 Whistle operators for existing
vessels.

Subpart 113.70—Smoke Detector Systems

113.70-1 Application.

113.70-5 General requirements.

113.70-10 Power supply.

113.70-90 Equipment and installations on
vessels contracted for prior to November
19, 1952.

AUTHORITY. R.S. 4405, as amended, 4462,
as amended, sec. 6(b)(1), 80 Stat. 938; 46
U.S.C. 375, 416, 49 U.S.C. 1655(b); 49 CFR
1.46(b) (35 FR 4959). Interpret or apply R.S.
4399, as amended, 4400, as amended, 4417,
as amended, 4417a, as amended, 4418, as
amended, 4421, as amended, 4426, as amend-
ed, 4427, as amended, 4433, as amended,
4453, as amended, 4488, as amended, 4491,
as amended, sec. 14, 29 Stat.- 690, as amend-

‘ed, sec. 10, 35 Stat. 428, as amended, 41 Stat.

305, as amended, sec. 5, 49 Stat. 1384, as
amended, secs. 1, 2, 49 Stat. 1544, 1545, as
amended, sec. 17, 54 Stat. 166, as amended,
sec. 3, 54 Stat. 347, as amended, sec. 3, 70
Stat. 152, sec. 3, 68 Stat. 675; 46 U.S.C. 361,
362, 391, 391a, 392, 399, 404, 405, 411, 435,
481, 489, 366, 395, 363, 369, 367, 526p, 1333,
390b, 50 U.S.C. 198; E.O. 11239, July 31,
1965, 30 FR 9671, 3 CFR, 1965 Supp.

Source: CGFR 65-50, 30 FR 17089, Dec.
30, 1965, unless otherwise noted.
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Subpart 113.01—Application

§ 113.01-1 Vessels subject to requirements.

(a) The provisions of this part shall
apply to all vessels except as specifi-
cally noted in this part.

Subpart 113.05—General Provisions

§113.05-1 Supplementary requirements.

(a) The provisions of this part are
supplementary to the general require-
ments for electrical systems and appa-
ratus contained in this subchapter.

§ 113.05-5 Equipment of an approved type.

(a) Where equipmeni .1 this part is
required to be of an approved type,
such equipment shall be of a type ap-
proved by the Commandant.

(b) Specifications for many of the
items required to be of an approved
type have been promulgated and are
contained in Subchapter Q (Specifica-
tions) of this chapter. In general, such
specifications are of interest only to
the manufacturer of specific items of
equipment.

§ 113.05-10 Wiring.

(a) Hook-up wire for use within the
components of the equipment speci-
fied in this part shall be of soft strand-
ed annealed copper of suitable cross
section to provide ample and safe cur-
rent carrying capacity and mechanical
strength. Hook-up wire shall be in ac-
cordance with MIL-W-76, MIL-W-
16878 types B, C, D, E, EE, and FF, or
with Subpart 111.60 of this sub-
chapter.

(b) All external wiring and wiring be-
tween components shall be in accord-
ance with Subpart 111.60 of this sub-
chapter.

Subpart 113.10—Automatic Fire
Detecting and Alarm Systems

§113.10-1 Application.

(a) Where an electric fire detecting
and alarm system is installed, the pro-
visions of this subpart, with the excep-
tion of § 113.10-90, shall apply to all
installations contracted for on or after
November 19, 1952. Installations con-
tracted for prior to November 19, 1952,
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shall meet the requirements of
§113.10-90.

(b) For the vessels on which an auto-
matic fire detecting and alarm system
is required see Part 76 of Subchapter

H (Passenger Vessels) of this chapter.

§113.10-5 General requirements.

(a) Fire alarm annunciators, power
supply, fire detectors, test stations,
and vibrating bells shall be of a type
approved by the Commandant, U.S.
Coast Guard. Systems installed on ves-
sels contracted for on or after Novem-
ber 19, 1959, shall meet the require-
ments of Subpart 161.002 of this chap-
ter in effect on the date of contract-
ing.
(b) All electric cables installed in
conjunction with fire detecting and
alarm system shall be either leaded
and armored, impervious sheathed and
armored or mineral insulated metal
sheathed.

(c) Cable runs between the fire
alarm annunciator and fire detecting
zones shall be as direct as possible, and
shall avoid, where possible, state-
rooms, lockers, and other enclosed
spaces where this cable could be dam-
aged by a localized fire or by other
causes.

(d) Conductors for several fire de-
tecting zones may be run in a multi-
conductor cable, but a conductor shall
not be used as a common return from
two Oor more zones. .

(e) Connection boxes containing con-
ductors to more than one fire detect-
ing zone shall be of watertight con-
struction and the cable entrances shall
be made tight by means of terminal or
stuffing tubes.

(f) Connection boxes for fire detec-
tor stations, manual alarm stations,
test stations, or other boxes contain-
ing the conductors of a single fire de-
tecting zone, may be of nonwatertight
construction, if installed in a dry loca-
tion.

[CGFR 65-50, 30 FR 17090, Dec. 30, 1965, as
amended by CGFR 70-143, 35 FR 19955,
Dec. 30, 19701

§113.10-90 Equipment and installations
on vessels contracted for prior to No-
vember 19, 1952.

(a) Existing arrangements, materi-
als, and facilities previously approved,
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but not meeting the applicable specifi-
cations or requirements set forth in
§ 113.10-5, may be continued in service
50 long as they are maintained in good
condition to the satisfaction of the Of-
ficer in Charge, Marine Inspection.
Minor repairs and minor alterations
may be made to the same standards as
the original installation: Provided,
That, in no case, will a greater depar-
ture from the standards of §113.10-5
be permitted than presently exist. All
new installations or major replace-
ments shall meet the applicable speci-
fications or requirements.

(b) All conductors shall conform to
specifications for interior communica-
tion cable contained in the marine
rules as adopted by the Institute of
Electrical and Electronic Engineers as
regards construction, size, leading, ar-
moring, protection, support, and de-
tails of installation, with the following
exceptions:

(1) All conductors shall be lead

sheathed to protect against moisture
and conductors exposed to mechanical
injury shall be leaded and armored.

(2) Lead-sheathed conductors may
be used for voltages of 60 volts or less.

(3) In single-wire, closed-circuit sys-
tems (series) approved metallic
sheathed wire shall be used in con-
necting thermostats in each thermo-
stat zone, but approved multiconduc-
tor cable may be used to connect the
several individual zones to the annun-
ciator panel.

Subpart 113.15—Manval Fire Alarm
Systems

§113.15-1 Application.

(a) Where an electric manual fire
alarm system is installed, the provi-
sions of this subpart, with the excep-
tion of § 113.15-90, shall apply to all
installations contracted for on or after
November 19, 1952. Installations con-
tracted for prior to November 19, 1952,
shall meet the requirements of
§ 113.15-90.

(b) For the vessels on which a
manual fire alarm system is required,
see Part 76 of Subchapter H (Passen-
ger Vessels) of this chapter.

§ 113.15-90

§ 113.15-5 General requirements.

(a) Manual fire alarm annunciator,
power supply, manual stations, and vi-
brating bells shall be of a type ap-
proved by the Commandant. Systems
installed on vessels contracted for on
or after November 19, 1959, shall meet
the requirements of Subpart 161.002
of Subchapter Q (Specifications) of
this chapter.

(b) All electric cables installed in
conjunction with manual fire alarm
systems shall be either leaded and ar-
mored, impervious sheathed and ar-
mored or mineral insulated metal
sheathed.

(c) Cable runs between the annunci-
ator and fire alarm zones shall be as
direct as possible, and shall avoid,
where possible, staterooms, lockers,
and other enclosed spaces where the
cable could be damaged by a localized
fire or by other causes.

(d) Conductors for several fire alarm
zones may be run in a multiconductor
cable, but a conductor shall not be
used as a common return from two or
more zones.

(e) Connection boxes containing con-
ductors to more than one fire alarm
zone shall be of watertight construc-
tion and the cable entrances shall be
made tight by means of terminal or
stuffing tubes.

(f) Connection boxes for manual sta-
tions, or other boxes containing the
conductors of a single fire alarm zone,
may be of nonwatertight construction
if installed in a dry location.

§113.15-90 Equipment and installations
on vessels contracted for prior to No-
vember 19, 1952.

(a) Existing arrangements, materi-
als, and facilities previously approved,
but not meeting the applicable specifi-
cations or requirements set forth in
§ 113.15-5, may be continued in service
so long as they are maintained in good
condition to the satisfaction of the Of-
ficer in Charge, Marine Inspection.
Minor repairs and minor alterations
may be made to the same standards as
the original installation: Provided,
That, in no case, will a greater depar-
ture from the standards of § 113.15-5
be permitted than presently exist. All
new installations or major replace-
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ments shall meet the applicable speci-
fications or requirements.

(b) All conductors shall conform to
specifications for interior communica-
tion cable contained in the marine
rules as adopted by the Institute of
Electrical and Electronic Engineers as
regards construction, size, leading, ar-
moring, protection, support and de-
tails of installation, with the following
exceptions:

(1) All conductors shall be lead
sheathed to protect against moisture
and conductors exposed to mechanical
injury shall be leaded and armored.

(2) Lead-sheathed conductors may
be used for voltages of 60 volts or less.

(3) In single-wire, closed-circuit sys-
tems (series) approved metallic
sheathed wire shall be used in con-
necting thermostats in each thermo-
stat zone, but approved multiconduc-
tor cable may be used to connect the
several individual zones to the annun-
ciator panel.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 66-71, 31 FR 16782, Dec.
31, 19661

Subpart 113.20—Automatic Sprinkler
Systems

§113.20-1 Application.

(a) When an automatic sprinkler
system is installed, the provisions of
this subpart, with the exception of
§ 113.20-90, shall apply to all installa-
tions contracted for on or after No-
vember 19, 1952. Installations con-
tracted for prior to November 19, 1952,
shall meet the requirements of
§ 113.20-90.

§113.20-5 General requirements.

(a) The general requirements for
automatic sprinkler systems are con-
tained in Subpart 76.25 of Subchapter
H (Passenger Vessels) of this chapter.

(b) The sprinkler alarm system, in-
cluding annunciator, power supply,
alarm switches, and bells shall be of
an approved type.

(c) All electric cable employed in a
sprinkler alarm system shall be either
leaded and armored, impervious
sheathed and armored or mineral in-
sulated metal sheathed.
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(d) All connection boxes, alarm
switches, pressure switches, or level
switches, etc., employed in the system
shall be of watertight construction.

§ 113.20-90 Equipment and installations
on vessels contracted for prior to No-
vember 19, 1952. ’

(a) Existing arrangements, materi-
als, and facilities previously approved,
but not meeting the applicable specifi-
cations or requirements set forth in
§ 113.20-5, may be continued in service
so long as they are maintained in good
condition to the satisfaction of the Of-
ficer in Charge, Marine Inspection.
Minor repairs and minor alterations
may be made to the same standards as
the original installation: Provided,
That, in no case, will a greater depar-
ture from the standards of § 113.20-5
be permitted than presently exist. All
new installations or major replace-
ments shall meet the applicable speci-

-fications or requirements.

(b) All conductors shall conform to
specifications for interior communica-
tion cable contained in the marine
rules as adopted by the Institute of
Electrical and Electronic Engineers as
regards construction, size, leading, ar-
moring, protection, support, and de-
tails of installation, with the following
exceptions:

(1) All conductors shall be lead-
sheathed to protect against moisture
and conductors exposed to mechanical
injury shall be leaded and armored..

(2) Lead-sheathed conductors may
be used for voltages of 60 volts or less.

(3) In single-wire, closed-circuit sys-
tems (series) approved metallic
sheathed wire shall be used in con-
necting thermostats in each thermo-
stat zone, but approved multi-conduc-
tor cable may be used to connect the
several individual zones to the annun-
ciator panel.

(¢) Where a motor-driven sprinkler
pump is installed, it shall be capable of
being operated from the emergency
electrical circuit in case of failure of
the main power.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 66-71, 31 FR 16782, Dec.
31, 19661
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Subpart 113.25—General Alarm
Systems

§113.25-1 Application.

(a) The provisions of this subpart,
with the exception of §§ 113.25-25 and
113.25-90, shall apply to all manned
vessels of over 100 gross tons, except
barges, scows, and similar vessels, con-
tracted for on or after November 19,
1952,

(b) The provisions of §113.25-25
shall apply to all manned ocean and
coastwise barges of over 100 gross
tons, where the crew is divided into
watches for the purpose of steering,
contracted for on or after November
19, 1952.

(¢) The provisions of §113.25-30
shall apply to all barges of 300 gross
tons and over contracted for on or
after November 19, 1958, with sleeping
accommodations for more than 6 per-
sons.

(d) The provisions of §113.25-90
shall apply to all manned vessels of
over 100 gross tons, except barges,
scows, and similar vessels, contracted
for prior to November 19, 1952,

§ 113.25-5 Operation.

(a) The general alarm system shall
consist of electric vibrating bells and
in certain cases flashing red lights (see
§ 113.25-10(d)) located throughout pas-
sengers’ and crew’s quarters, machin-
ery spaces, and work spaces, and so lo-
cated as to warn all occupants in an
emergency. The general alarm system
.shall be operated by means of manual-
ly operated contact makers with one
contact maker located in the wheel-
house. Except for the one located in
the wheelhouse, all contact makers
shall be protected against tampering
by an enclosure provided with a break-
able transparent window.

(b) On passenger vessels and cargo
and miscellaneous vessels the general
alarm system shall be operated by two
readily accessible, manually operated
contact makers. One contact maker
shall be located in the same space as
the feeder distribution panel, or, if no
feeder distribution panel is provided,
in the same space as the branch circuit
distribution panel. The other contact
maker shall be located in the wheel-

§113.25-5

house. Where the general alarm power
supply is in or adjacent to the wheel-
house only one contact maker need be
provided. One additional contact
maker may be installed at an accessi-
ble location.

(¢) On tank vessels four manually
operated contact makers shall be pro-
vided in accessible locations for oper-
ating the general alarm system. The
contact makers shall be provided at
the following locations: (1) Wheel-
house, (2) space where feeder distribu-
tion panel is located, (3) deck officers’
quarters furthest from engineroom,
and (4) engineroom. Where feeder dis-
tribution panels are not provided a
contact maker shall be provided in the
same space as the branch circuit distri-
bution panel. Where the general alarm
power supply is located in or adjacent
to the wheelhouse the requirement
that a contact maker be provided in
the space where the feeder distribu-
tion panel is located is not applicable.

(d) On vessels on which an emergen-
cy squad is organized, on vessels
having a manual fire alarm system,
and on all passenger vessels (regard-
less of date of construction) on an in-
ternational voyage, an independent
manually operated . contact maker
shall be located in the wheelhouse and
so connected as to operate only the
general alarm bells located in crew’s
quarters and machinery spaces.

(1) In lieu of this arrangement on
vessels on an international voyage, a
separate special alarm system may be
fitted for the same purpose, and to
sound in the same areas.

(e) Each mobile offshore drilling
unit must have a manually operated
contact maker for the general alarm
system—

(1) In the main control room;

(2) At the drilling console;

(3) In the space that has the feeder
distribution panel;

(4) In the wheelhouse if a wheel-
house is installed; and

(5) In a location that is as far as
practicable from each other contact
maker. ‘

(Sec. 2, 87 Stat. 418 (46 U.S.C. 86); sec. 3, 82
Stat. 341, as amended (46 U.S.C. 367); R.S.
4405, as amended (46 U.S.C. 375); sec. 10, 35
Stat. 428 (46 U.S.C. 395); R.S. 4423, as
amended (46 U.S.C. 400); R.S. 4429, as
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amended (46 U.S.C. 407), R.S. 4430, as
amended (46 U.S.C. 408); 88 Stat. 423 (46
U.S.C. 411); R.S. 4434, as amended (46
U.S.C. 412); R.S. 4462, as amended (46
U.S.C. 416); sec. 1, 73 Stat. 475 (46 U.S.C.
481), sec. 4, 67 Stat. 462 (43 U.S.C. 1333(d»;
sec. 6(bX1), 80 Stat. 937 49 U.S.C.
1655(b)(1)); 49 CFR 1.46 (b) and (n)6).

[CGFR 67-87, 32 FR 19182, Dec. 20, 1967, as
amended by CGFR 68-65, 33 FR 19992, Dec.
28, 1968; CGD 173-251, 43 FR 56838, Dec. 4,
1978]

§ 113.25-10 General requirements.

(a) Power supply. (1) The power
supply for the general alarm system
shall be a storage battery located
above the bulkhead deck or above the
freeboard deck, whichever is the
higher, and in a protected area outside
the machinery casing.

(2) The nominal potential of the
general alarm system shall be not less
than 6 volts and not more than 120
volts.

(3) The general alarm system supply
shall be one of the following types:

(i) One storage battery, used for no
other purpose, in combination with an
automatic charging panel that will
maintain the battery in a fully
charged condition at all times except
immediately following a discharge.
The storage battery shall have suffi-
cient capacity to supply the general
alarm system continuously for a
period of at least 8 hours without
being recharged;

(ii) Duplicate storage batteries so
connected, in combination with a
manual two-position transfer switch
(having no OFF position), that one
battery will be charged while the
other battery is available for furnish-
ing power to the system. Control, indi-
cator, and alarm loads may be sup-
plied from these batteries. Each of the
two storage batteries shall have suffi-
cient capacity to supply the general
alarm system continuously for a
period of at least 4 hours and to
supply all other connected loads at
normal expected demand for a period
of at least 1 week and at maximum ex-
pected demand for a period of at least
8 hours without being recharged.

(iii) A circuit connected to the tem-
porary emergency bus of an emergen-
cy switchboard as provided for by
§ 112.15-1 (i) of this subchapter; or
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(iv) A circuit from an interior com-
munication switchboard, the interior
communication switchboard being sup-
plied by duplicate storage batteries so
connected, in combination with a
manual two-position transfer switch
(having no OFF position), that one
battery will be charged while the
other battery is available for furnish-
ing power to the switchboard. The in-
terior communication batteries shall
each be of sufficient capacity to
supply without recharging the general
alarm system continuously for a
period of 4 hours and to supply all
other connected loads at normal ex-
pected demand for a period of at least
1 week and at maximum expected
demand for a period of at least 8
hours.

(4) When the general alarm system
is the only load supplied by the gener-
al alarm system battery or batteries,
the battery or batteries shall be pro-
tected against overcurrent by enclosed
fused switches or circuit breakers,
having provisions for locking to pre-
vent either unauthorized operation of
the switch or circuit breaker or unau-
thorized tampering with the fuses.
The fused switch or circuit breaker
shall be located outside of, but adja-
cent to, the battery room or battery
locker, and the capacity of the fuses or
circuit breaker shall be not less than
200 percent of the connected load.

(5) When the general alarm system
is supplied from an emergency or inte-
rior communication switchboard, or
when the duplicate general alarm bat-
teries supply other loads as permitted
by paragraph (a)(3Xii) of this section,
the fused switch or circuit breaker
supplying the general alarm system
shall have provisions for locking to
prevent unauthorized operation of the
switch or circuit breaker and unau-
thorized tampering with the fuses.

(b) Distribution of general alarm
system feeders and branch circuits. (1)
A feeder distribution panel shall be
provided to divide the system into the
required number of zone feeders. The
distribution panel shall afford over-
current protection for each zone
feeder, but no disconnect switches
shall be provided. The distribution
panel shall be located in an enclosed
space adjacent to the general alarm
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battery enclosure. If the arrangement
of the vessel is such that only one
zone feeder is required, the branch cir-
cuit distribution panel required by this
paragraph may be substituted for the
feeder distribution panel.

(2) At least one feeder shall be pro-
vided for each vertical fire zone in
which general alarm bells are located.

(3) One or more branch circuit dis-
tribution panels shall be provided for
each zone feeder with at least one
fused branch circuit for each deck
level. The distribution panel shall be
located above the bulkhead deck or
above the freeboard deck, whichever is
the higher, in the zone .served, and no
disconnect switches shall be provided
for the branch circuits.

(4) No more than five general alarm
bells shall be connected to one branch
circuit, and a branch circuit shall not
supply bells on more than one deck
level.

(5) On vessels not divided into fire
zones by main vertical fire bulkheads,
the vessel shall be divided into vertical
zones not exceeding 150 feet in length
and a general alarm feeder provided
for each such zone in which general
alarm bells are required.

(6) On vessels where accommodation
spaces are located only at the extrem-
ities of the vessels, other arrange-
ments of feeders and branch circuits
will be considered.

(7) General alarm feeders and
branch circuit cables shall be located
in passageways and shall avoid state-
rooms, lockers, galleys, machinery
spaces, and other enclosed spaces
except insofar as it is necessary to
supply general alarm bells in those
spaces.

(¢) Locatlion of general alarm bells.
(1) General alarm bells shall be so dis-
tributed throughout passengers’ and
crew’s quarters in such number and in
such a manner as to obtain in each
room with the door closed either:

(i) A sound level of not less than 75
decibels relative to 0.0002 microbar at
1,000 hertz (zero db); or .

(ii) A sound level of 6 decibels above
the ground noise level existing when
the vessel is underway in moderate
weather, whichever is the higher.

(2) General alarm bells shall be so
distributed throughout public spaces,

§ 113.25-15

work spaces, and machinery spaces in
such number and in such a manner as
to warn all occupants in an emergency.

(d) Location of flashing lights. (1) In
spaces where the ambient noise level is
so high that it is not practicable to
comply with paragraph (c)(1) of this
section, the vibrating bell or bells
within the noisy spaces shall be aug-
mented by flashing red lights.

(2) The flashing red lights shall be
of sufficient intensity and number and
so located as to warn occupants of the
space of an emergency.

(3) The flashing red lights shall be
energized whenever the general alarm
bells with which they are associated
are energized.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 66-33, 31 FR 15296, Dec.
6, 1966; CGFR 67-87, 32 FR 19182, Dec. 20,
1967, CGFR 68-65, 33 FR 19992, Dec. 28,
1968; CGFR T0-143, 35 FR 19955, Dec. 30,
19701

§ 113.25-15 Detail requirements.

(a) Storage batteries. (1) Storage bat-
teries shall comply with the require-
ments of Subpart 112.55 of this sub-
chapter.

(2) At the end of the discharge
period specified by § 113.25-10(a), the
battery potential shall be not less than
80 percent of nominal potential under
load.

(b) Contact maker. (1) The contact
maker shall be a normally open circuit
spring-return-to-normal type of en-
closed watertight switch.

(2) The contact maker shall be de-
signed to close its contacts when a sub-
stantial operating handle is rotated in
a clockwise direction through an arc of
approximately 60 degrees.

(3) The switch handle shall have
means provided for locking in the ON
position by means of a spring loaded
locking pin.

(4) The OFF and ON positions of
the operating handle shall be indicat-
ed by means of prominently raised let-
ters.

(5) The contact maker shall be pro-
vided with mechanical stops to limit
the rotation of the operating handle.

(6) The contact maker shall have an
inductive load rating not less than the
connected load. On large vessels, con-
sideration will be given to the use of
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auxiliary devices to interrupt the load
current.

(c) Vibrating bells and flashing
lights. (1) Vibrating bells installed in
conjunction with a general alarm
system shall be of a type approved by
the Commandant.

(2) General alarm system vibrating
bells shall produce a signal of a tone
distinct from that of any other bell
signals on the vessel.

(3) Flashing red lights installed in
conjunction with a general alarm
system shall be of a type approved by
the Commandant.

(d) Electric cable and distribulion
fittings. (1) All cable installed in con-
junction with general alarm systems
shall be either leaded and armored,
impervious sheathed and armored or
mineral insulated metal sheathed.

(2) Cable entrances to all bells and
~ distribution fittings shall be made wa-
tertight by means of terminal or stuff-
ing tubes.

(3) Distribution panels shall be of
watertight construction and shall be
of a type requiring the use of a tool to
gain entrance to the box.

(4) All fuses employed in a general
alarm system shall be 250-volt Nation-
al Electric Code standard, non-renew-
able cartridge fuses bearing the ap-
proval label of a recognized testmg or-
ganization.

(5) General alarm system fuse capa-
cities shall be selected to obtain as
wide a differential as possible between
branch circuit fuses and feeder fuses.
The capacity of a feeder fuse shall be
approximately 200 percent of the load
supplied, and the capacity of a branch
circuit fuse shall not exceed 50 percent
of the capacity of the feeder fuse.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 68-65, 33 FR 19992, Dec.
28, 1968)

§113.25-20 Marking of equipment.

(a) Each general alarm system fused
switch and distribution panel shall be
provided with a permanent nameplate
on the outside of the door describing
its function. The rating of fuses shall
also be indicated for fused switches.

(b) The general alarm contact maker
shall be marked with lettering on a
corrosion-resistant plate or with a sign
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in red letters on a suitable background
“GENERAL ALARM.”

(¢) A contact maker to operate only
the general alarm bells in crew quar-
ters, machinery and work spaces shall
be marked as described in paragraph
(b) of this section, except with the
words “CREW ALARM.”

(d) General alarm bells shall be
marked in not less than %-inch red let-
ters “GENERAL ALARM—WHEN
BELL RINGS GO TO YOUR STA-
TION.”

(e) Each general alarm system distri-
bution panel shall be provided with a
directory attached to the inside of the
cover giving the designation of each
circuit, the area supplied by each cir-
cuit, and the rating of all circuit fuses.

CRross REFERENCES: See also §§ 78.47-5 and
78.47-7 of Subchapter H (Passenger Vessels)
and §§97.37-5 and 97.37-7 of Subchapter I
(Cargo and Miscellaneous Vessels) of this
chapter.

§113.25-25 General alarm system for
manned ocean and coastwise barges.

(a) Each manned ocean and coast-
wise barge of over 100 gross tons,
where the crew is divided into watches
for the purpose of steering the vessel,
shall be provided with a su1table alarm
bell installation.

§113.25-30 General alarm system for
barges of 300 gross tons and over with
sleeping accommodations for more
than six persons.

The general alarm system for barges
of 300 gross tons and over with sleep-
ing accommodations for more than 6
persons shall conform to the require-
ments of Subpart 113.25 except—

(a) The number and location of con-
tact makers shall be based upon the
design, service, and operation of the
particular barge. Contact makers lo-
cated in the primary work area, quar-
ters area, galley and mess area, ma-
chinery spaces and the bridge or con-
trol area should be considered; and

(b) Where the design of the barge
prohibits the installation of distribu-
tion panels above the main or free-
board deck, the panels may be placed
below the deck, but as high in the
vessel as practicable.

{CGFR 72-35, 37 FR 4962, Mar. 8, 1972]
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§113.25-90 General alarm system for ex-
isting vessels.

(a) All vessels of over 100 gross tons
the construction of which was begun
on or after September 1, 1943, but
prior to November 19, 1952, shall have
all sleeping accommodations, public
spaces, and machinery spaces
equipped with a sufficient number of
alarm bells so located as to warn all
occupants. The system shall operate
from a continuous source of electric
energy capable of supplying the
system for a period of at least 8 hours
without being dependent upon the
main, auxiliary or emergency generat-
ing plants. Each bell shall produce a
signal of a tone distinct from that of
other bell signals in the vicinity and
shall be independently fused with
each of these fuses located above the
bulkhead deck. The bells shall be con-
trolled by a manually operated contact
maker located in the pilothouse, or, if
specific approval is given by the Com-
mandant, in the fire control station.
The characteristics of the contact
maker shall be such that it possesses:

(1) Positive contact;

(2) Watertightness (when located in
open spaces subject to weather);

(3) Means whereby its electrically
open or closed position can be deter-
mined by sense of touch;

(4) Means to effect a make-and-
break circuit for signalling; and

(5) Self-maintaining contacts.

(b) All vessels of over 100 gross tons
the construction of which was begun
prior to September 1, 1943, shall have
all sleeping accommodations equipped
with a sufficient number of alarm
bells so located as to warn all the occu-
pants. The alarm bells, if electric,
shall be operated from an open switch
from the pilothouse or bridge. The
bells shall be of such size, character,
and construction as to provide an
alarm throughout the spaces for
which they are provided.

(¢) Bxisting arrangements, materials,
and equipment previously approved
shall be considered satisfactory so long
as they are maintained in good condi-
tion to the satisfaction of the Officer
in Charge, Marine Inspection. Minor
repairs and minor alterations may be
made to the same standard as the
original installation. All new installa-

§113.30-5

tions or major replacements shall
meet the applicable specifications or
requirements for new vessels.

(d) All passenger vessels, regardless
of the date of construction, on an in-
ternational voyage shall have general
alarm systems meeting the require-
ments in §§ 113.25-5(d) and 113.25-
10(b).

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 67-87, 32 FR 19183, Dec.
20, 19671

Subpart 113.30—Sound Powered
Telephone and Voice Tube Systems

§ 113.30-1 Application.

(a) The provisions of this subpart,
with the exception of § 113.30-90, shall
apply to all self-propelled vessels con-
tracted for on or after November 19,
1952. Vessels contracted for prior to
November 19, 1952, shall meet the re-
quirements of § 113.30-90.

§ 113.30-5 General requirements.

(a) Vessels shall be provided with an
efficient means of communication be-
tween each of the following:

(1) Wheelhouse;

(2) Engine room;

(3) Steering gear room, if located
outside of engine room; and

(4) After steering station,
quired.

(b) Vessels equipped with a gyro-
compass system shall be provided with
an efficient means of communication
between the master gyro-compass and
the wheelhouse repeater compass.
Whenever the master gyro-compass is
located within any compartment ad-
joining or opening into the wheel-
house, the master gyro-compass shall
be considered as being located in the
wheelhouse and no communication
therewith is required.

(¢) Vessels equipped with a radar
plan position indicator installation re-
motely located from the wheelhouse
shall be provided with an efficient
means of communication between the
wheelhouse and the radar plan posi-
tion indicator.

(d) Where emergency squad equip-
ment is stowed in lockers or spaces
remote from the wheelhouse, an effi-
cient means of communication shall be

if re-
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provided between the wheelhouse and
the emergency squad equipment stow-
age space or spaces.

(e) Communication to radio and
radio direction-finder shall comply
with the requirements of this para-
graph. The term ‘radio installation”
shall be construed to mean either the
radiotelegraph installation or, where
only a radiotelephone is installed, the
radiotelephone installation.

(1) Vessels equipped with a radio in-
stallation shall be provided with an ef-
ficient means of communication be-
"tween the radio room and the wheel-
house and one other place, if any,
from which the vessel may be navigat-
ed under normal conditions, as op-
posed to other such places established
solely for emergency functions, or
places used solely for docking or ma-
neuvering, or places used occasionally
while navigating the vessel in close
quarters. As used in this paragraph
only a location which includes the nec-
essary apparatus to steer the vessel,
give engine orders, and control the

whistle will be considered a place from

which the vessel may be navigated.

(i) Where the operating position of
the emergency radio installation is not
located in the compartment normally
used for operating the main radio in-
stallation, an efficient means of com-
munication shall be provided between
the emergency radio room and the
wheel-house and one other place, if
any, from which the vessel may be
navigated under normal conditions, as
opposed to other such places estab-
lished solely for emergency functions,
or places used solely for docking or
maneuvering, or places used occasion-
ally while navigating the vessel in
close quarters.

(2) Vessels equipped with radio di-
rection-finding apparatus shall be pro-
vided with an efficient means of com-
munication between the wheelhouse
and the direction-finding apparatus.

(i) Whenever the direction-finder re-
ceiver is located on the navigating
bridge of a ship or within any com-
partment adjoining or opening onto
the wheelhouse of a ship, the direc-
tion-finding apparatus shall be consid-
ered as being located in the wheel-
house, and no communication is re-
quired.
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(3) The communication systems re-
quired by this paragraph shall be inde-
pendent of any other system on the
ship, and the location of the termina-
tion of these systems shall be subject
to approval by the Federal Communi-
cations Commission.

(f) Vessels equipped with smoke de-
tecting systems, contracted for on or
after January 1, 1962, where detecting
cabinets are not located in the pilot-
house shall be provided with an effi-
cient means of direct communication
between the pilothouse and the sta-
tions where the detecting cabinets are
located. .

(g) An efficient means of communi-
cation shall be provided between the
wheelhouse and the bow or forward
lookout station. This communication
need not be by means of sound
powered telephone or voice tube if
other suitable means is provided or if
the vessel configuration is such that
direct voice communication between
the wheelhouse and bow or forward
lookout station is effective. When a
sound powered telephone is installed,
the requirements of § 113.30-20(b) are
applicable.

§ 113.30-10 Voice tubes, general require-
ments.

(a) Voice tubes may be employed to
comply with the requirements of this
subpart where the required length of
voice tube as installed will not exceed
125 feet.

(b) Where the length of voice tube
as installed is not over 75 feet, the
tube used shall be at least 2 inches
outside diameter.

(c) Where the length of voice tube as
installed is over 75 feet and not over
125 feet, the tube shall be at least 2%
inches outside diameter.

(d) Sound powered telephone equip-
ment may be installed in all cases
where voice tube communication is
permitted.

§ 113.30-15 Voice tubes,
ments.

(a) Voice tubes and voice tube fit-
tings shall be constructed of brass or
other corrosion-resistant material
having a wall thickness of approxi-
mately 0.042 inch.

detail require-
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(b) Voice tubing shall be run as
direct as possible, and the cross-sec-
tion of the tube shall be constant
throughout the run. Any constriction
in the tube such as a dent; reducer
coupling, sharp elbow, T connection,
or any flat surface shall be avoided.
Flexible tubes or bends shall be used
in place of fittings wherever possible.
Joints in tubing shall be protected by
a close fitting sleeve and the joint sol-
dered or filled with white lead.

(¢) Voice tubes shall be supported at
least every 8 feet on straight runs and
at bends as required.

(d) Voice tubes shall be protected
where liable to injury and shall not be
run in bunkers, cargo spaces, oOr
through machinery spaces unless un-
avoidable.

(e) Voice tubes shall be provided
with drain plugs at the bottom of each
vertical run and at all other places
where water can collect.

(f) Each voice tube shall be termi-
nated at each end by a suitable
mouthpiece with a whistle indicator.
Watertight mouthpieces shall be used
in locations exposed to the weather.

(g) All voice tubes shall be provided
with designating nameplates.

§113.30-20 Sound powered telephone

system, general requirements.

(a) Where a voice tube installation
would require a length of the tube ex-
ceeding 125 feet or where for other
reasons efficient = communication
cannot be obtained by a voice tube in-
stallation, approved sound powered
telephone equipment shall be installed
as the means of communication re-
quired by this subpart.

(b) The telephone stations listed in
§ 113.30-5(a) through (d), (f), and (g)
may be installed on the same circuit.
However, when included on the same
circuit with other required stations,
the bow or forward lookout telephone
must be provided with a wheelhouse
cut-out switch if the telephone is lo-
cated in the weather. Other stations
which are desirable for the operation
of the vessel, such as captain’s and
chief engineer’s office and stateroom,
emergency power room, CQO, control
room, fire pumproom, etc., will be con-
sidered for inclusion on this circuit.

§ 113.30-22

(¢c) Sound powered telephone sys-
tems may, in all cases, be installed in
lieu of voice tube systems.

(d) Except as provided in paragraph
(b) of this section, telephone stations
not specifically required by this sub-
part which are located in the weather
shall not be included on a telephone
circuit which includes any of the re-
quired telephone stations.

(e) Jack boxes or headsets shall not
be utilized on a telephone installation
that includes any of the stations re-
quired by this subpart.

§113.30-25 Sound powered
system, detail requirements.

(a) Sound powered telephone equip-
ment used on a telephone circuit that
includes any of the stations required
by this subpart shall be of a type ap-
proved by the Commandant.

(b) Sound powered telephone sta-
tions installed in locations exposed to
the weather shall be of watertight
construction, and the audible signal
shall be mounted external to the sta-
tion enclosure.

(¢c) Sound powered telephone sta-
tions installed in wheelhouse or ma-
chinery spaces shall be of at least drip-
proof construction.

(d) In noisy locations, a telephone
booth or other suitable auxiliary
equipment shall be provided if neces-
sary in order that a telephone conver-
sation can be carried on while the
vessel is being navigated.

(e) In noisy locations where the mag-
neto-operated telephone station sound
signal cannot be heard throughout the
space, the sound signal shall be sup-
plemented by an additional sound
signal energized from the vessel’s elec-
trical system and magneto actuated.
This supplementary sound signal shall
not be combined with any other signal
or alarm system, such as an engineers’
signal and alarm panel.

(f) When two or more telephone sta-
tions are located in close proximity to
each other, a suitable means shall be
provided to indicate the station called.

(g) The sound powered telephone
talking circuit shall be electrically in-
dependent of the calling circuits. A
short circuit, open circuit, or ground
on either side of the calling circuit
shall not affect the talking circuit in

telephone
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any way. All circuits shall be insulated
from ground.

(h) Sound powered telephone -cir-
cuits shall be run in leaded and ar-
mored, impervious sheathed and ar-
mored or mineral-insulated metal
sheathed cable. All connection boxes
employed shall be watertight.

(i) Telephone cables shall be run as
close to the fore and aft centerline of
the vessel as is practicable and
through runs of cable should avoid
such spaces as machinery room and
galleys.

§113.30-90 Sound powered telephone and
voice tube systems for existing vessels.

(a) Vessels contracted for prior to
November 19, 1952, shall meet the re-
quirements contained in this section.

(b) Except as otherwise required by
paragraph (d) of this section, existing
arrangements, materials, and facilities
previously approved will be considered
satisfactory so long as they are main-
tained in good condition to the satis-
faction of the Officer in Charge,
Marine Inspection. Minor repairs and
minor alterations may be made to the
same standard as the original installa-
tion.

(c) All new installations or major re-
placements shall meet the applicable
specifications or requirements for new
vessels.

Subpart 113.35—Engine Order
Telegraph Systems

§ 113.35-1 Application.

(a) The provisions of this subpart,
with the exception of § 113.35-90, shall
apply to all self-propelled vessels con-
tracted for on or after November 19,
1952. Installations contracted for prior
to November 19, 1952, shall meet the
requirements of § 113.35-90.

§113.35-5 General requirements.

(a) All vessels, except as otherwise
. provided for in this section, shall have
installed an efficient means for trans-
mitting engine orders from the wheel-
house to the engine room and of trans-
mitting acknowledgment of engine
orders from the engine room to the
wheelhouse.
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(1) On vessels with more than one
propulsion engine, this efficient means
of transmitting engine orders shall be
provided for each engine.

(2) On double-ended vessels with two
wheelhouses, this efficient means of
transmitting engine orders shall be
provided between the engine room and
each wheelhouse.

(3) On vessels provided with a means
of steering from the top of the wheel-
house as well as from the wheelhouse,
this efficient means of transmitting
engine -orders shall also be provided
between the engine room and the top
of the wheelhouse.

(b) The efficient means of transmit-
ting engine orders may be of the
engine gong and sound tube type, the
mechanical engine order telegraph
type, the electric engine order tele-
graph type, or other types as may be
approved.

(¢) Small vessels on which the pro-
pulsion plant is controlled entirely
from the wheelhouse with no means
of normal engine control from the
engine room, need not be provided
with an engine order telegraph system
between the wheelhouse and the
engine room.

§113.35-10 Engine gong systems, general
requirements.

(a) An engine gong system shall con-
sist of pull handles located in the
wheelhouse mechanically connected
by wires and chains to gongs located in
the engine room.

(1) A sound tube of proper size shall
be run between the wheelhouse and
the engine room and so arranged as to
return the sound of the gong signals
to the wheelhouse.

(2) A speaking tube or other device
for the purpose of conversation be-
tween the wheelhouse and the engine
room shall also be provided.

(b) The sound tube and the speaking
tube shall comply with the require-
ments of § 113.30-15 except that the
sound tube shall be terminated by a
flared sounder in lieu of whistle
mouthpieces and the sound tube size
shall be not less than 2% inches out-
side diameter.

(¢) The engine room gong and the
termination of the sound tube and the
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speaking tube in the engine room shall
be at the engine control station.

(d) The gong pull installation shall
comply with the applicable require-
ments of § 113.35-25.

§ 113.35-15 Engine gong systems, applica-
tion.

(a) Engine gong systems shall not be
employed on vessels where the length
of sound tube as installed will exceed
40 feet.

§113.35-20 Mechanical engine order tele-
graph systems, general requirements.

(a) Mechanical engine order tele-
graph systems shall consist of trans-
mitters and indicators mechanically
connected to each other by means of
chains and wires.

(b) Transmitters and indicators shall
be provided with dials divided into sec-
tors or divisions with the various
engine orders engraved thereon.

(¢) Rotation of the transmitter
handle and its associated pointer shall
drive the indicator pointer in synchro-
nism. The indicator pointer, always
having the same angular position as
the transmitter handle and its associ-
ated pointer, shall point to the order
corresponding to the order on the
transmitter.

(d) The engine room indicator shall
be equipped with a reply handle and
associated pointer driving a reply
pointer in the wheelhouse transmitter
for acknowledgement of orders.

(e) Each transmitter and each indi-
cator shall be provided with an audible
signal device to indicate, in the case of
an indicator, the receipt of an order
and, in the case of a transmitter, the
acknowledgement of an order. The au-
dible signal device shall not be depend-
ent upon any source of power for oper-
ation other than that of the move-
ment of the transmitter or indicator
handle.

(f) The dials of transmitter instru-
ments shall be illuminated in such a
manner as not to interfere with navi-
gating the vessel at night.

(g) Transmitter and indicator oper-
ating handles shall be of substantial
size so that engine orders may be de-
termined from a distance,

§ 113.35-25

§ 113.35-25 Mechanical engine order tele-
graph systems, detail requirements.

(a) Telegraph wire shall be No. 10
Stubs Gage (0.134 inch diameter) soft
brass wire and shall be stretched ap-
proximately 20 percent before installa-
tion.

(b) Pulleys shall be provided when-
ever a bend in the run of the tele-
graph wire is made, and at each pulley
sheave a length of brass telegraph
chain shall be employed.

(¢) Pulleys shall be in line with the
wire and chain.

(d) Turnbuckles shall be provided in
each lead at each instrument to adjust
the handles and pointers to the cen-
tral position of the order, and shall be
provided at other locations through-
out the system as necessary to take up
slack in the lead wires and to center
the chains at the pulleys.

(e) Where telegraph leads pass
through watertight decks or bulk-
heads, stuffing tubes shall be em-
ployed.

(£) On long horizontal runs, the tele-
graph wire shall be supported on
roller bearers at approximately every
5 feet of run. When telegraph leads
are run behind sheathing or when sub-
ject to mechanical damage, the leads
shall be run “in pipe.”

(g) All fittings used in telegraph in-
stallations shall be constructed of
brass, bronze, or other corrosion-resis-
tant materials.

(h) Positive locking devices, such as
keys, shall be used in securing handles
and similar parts to their associated
shafts to ensure continuous operation
of the shaft in response to movement
of the handle.

(i) Transmitter dials shall be ar-
ranged with the “STOP” order at the
top vertical position of the operating
handle. On ahead orders the operating
handle shall be moved toward the bow
of the vessel and on astern orders the
operating handle shall be moved
toward the stern of the vessel.

(j) Indicator dials shall be arranged
with the ‘“Stop” order at either the
bottom or top position of the reply
handle to suit bulkhead or pedestal
(console) mounting respectively.

(1) Indicator dials on double-ended
vessels shall not be marked with
the designations “AHEAD” and
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“ASTERN,” but the reply handle and
indicator arrow shall point in the di-
rection in which it is desired that the
engine operate.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 68-65, 33 FR 19992, Dec.
28, 1968]

§113.35-30 Mechanical engine order tele-
graph systems, operation.

(a) Where more than one transmit-
ter, located in the wheelhouse, the
wings of the navigating bridge, and/or
the top of the wheelhouse, operate a
common indicator in the engine room,
all the transmitters shall be mechani-
cally interlocked and operate in syn-
chronism. The method of mechanical
interlocking shall be such that a fail-
ure of the transmission wire or chain
at any transmitter located topside will
not interrupt or disable other topside
transmitters.

§ 113.35-35 Mechanical engine order tele-
graph systems, application.

(a) Mechanical engine order tele-
graph systems may be installed on all
vessels to provide the communication
required by this subpart where the
length of cables or other mechanical
limitations will not prevent the effi-
cient operation of the system.

§ 113.35-40 Electric engine order tele-
graph systems, general requirements.

(a) Electric engine order telegraph
systems shall consist of transmitters
and indicators electrically connected
to each other.

(b) Transmitters and indicators shall
be provided with dials divided into sec-
tors or divisions with the various
engine orders engraved thereon.

(¢) Rotation of the transmitter
handle and its associated pointer shall
drive the indicator pointer in synchro-
nism. The indicator pointer, always
having the same angular position as
the transmitter handle, shall point to
the order corresponding to the order
on the transmitter.

(d) For acknowledgement of orders,
the engine room indicator shall be
equipped with a handle and generator
actuating a motor and pointer on the
transmitter, similar to the facilities
provided for transmitting orders.
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(e) Audible signals associated with
the system shall consist of a vibrating
bell at each instrument. The vibrating
bell at both transmitter and indicator
shall ring continuously at all times
when the transmitter arrow and the
reply arrow do not point to the same
order.

(f) The dials of transmitter instru-
ments shall be illuminated in such a
manner as not to interfere with navi-
gating the vessel at night.

(g) Transmitter operating handles
shall be of substantial size so that the
engine order may be determined from
a distance.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 68-65, 33 FR 19992, Dec.
28, 1968)

§113.35-45 Electric engine order tele-
graph systems, detail requirements.

(a) Telegraph instruments shall
form watertight enclosures for the
electrical components.

(b) Materials used in the construc-
tion of telegraph instruments shall be
corrosion-resistant.

(¢) Transmitter and indicator dials
shall be in accordance with para-
graphs (i) and (j), respectively, of
§ 113.35-25.

(d) Electric cable used in conjunc-
tion with electric telegraphs shall be
leaded and armored, impervious
sheathed and armored or mineral-in-
sulated metal sheathed and all connec-
tion boxes shall be of watertight con-
struction.

(e) Each system shall be provided
with an alarm device which automati-
cally sounds audibly and indicates vi-
sually in the event of loss of potential
to the system.

(1) This alarm device shall be locat-
ed in the wheelhouse.

(2) Means shall be provided to si-
lence the audible signal.

(3) Where the supervisory power
supply is a dry cell battery or some
other low capacity source, there shall
be no electric drain on the supervisory
power supply after the audible signal
has been silenced; the visible indica-
tion may be extinguished to effect
this. Upon reestablishment of poten-
tial to the telegraph system, the audi-
ble signal shall sound again until the
alarm circuit is returned to normal
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unless restoration of this alarm circuit
is effected automatically.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 68-65, 33 FR 19992, Dec.
28, 19681

§ 113.35-50 Electric engine
graph system, operation.

(a) Where more than one transmit-
ter, located in the wheelhouse, the
wings of the navigating bridge, and/or
the top of the wheelhouse, operate a
common indicator in the engine room,
either the transmitters shall operate
in synchronism in accordance with
paragraph (b) of this section, or the
transmitters shall operate under the
control of a transmitter transfer con-
trol in accordance with paragraph (c)
of this section.

(b) All transmitter handles and
pointers and all reply pointers shall
operate in synchronism. Where the
transmitters are mechanically inter-
locked to effect synchronous oper-
ation, the requirements of § 113.35-
30(a) shall be met.

(c) All transmitters shall operate
under the control of a transmitter
transfer control so that movement of
any one transmitter handle automati-
cally connects that instrument electri-
cally to the engine room indicator and
simultaneously disconnects electrically
all other transmitters. The reply
pointers of all transmitters shall oper-
ate in synchronism at all times.

order tele-

§ 113.35-55 Electric engine order tele-

graph systems, application.

(a) Electric engine order telegraph
systems may be installed on all vessels
to provide the communication re-
quired by this subpart, except that
passenger vessels of 20,000 gross tons
or over equipped with an electric
engine order telegraph system shall be
provided with a stand-by system,
either electrical or mechanical.

§113.35-90 Engine order telegraph
tems for existing vessels.

(a) The engine order telegraph in-
stallations on vessels contracted for
prior to November 19, 1952, shall meet
the requirements in this section.

(b) Existing arrangements, materi-
als, and facilities previously approved
will be considered satisfactory so long

sys-
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as they are maintained in good condi-
tion to the satisfaction of the Officer
in Charge, Marine Inspection. Minor
repairs and minor alterations may be
made to the same standard as the
original installation.

(c) All new installations or major re-
placements shall meet the applicable
specifications or requirements for new
vessels.

Subpart 113.40—Rudder Angle
Indicator Systems

§ 113.40-1 Application.

(a) The provisions of this subpart,
with the exception of § 113.40-90 shall
apply to all self-propelled vessels con-
tracted for on or after November 19,
1952. Vessels contracted for prior to
November 19, 1952, shall meet the re-
quirements of § 113.40-90.

§ 113.40-5 General requirements.

(a) The exact position of the rudder,
if power operated, shall be indicated at
the principal steering station. When
non-follow-up steering control is in-
stalled at the after steering station, a
separate rudder angle indicator system
shall be installed for that station. See
Part 57 of Subchapter F (Marine Engi-
neering) of this chapter.

§ 113.40-10 Detail requirements.

(a) The rudder angle indicator
system shall consist of a transmitter
located at the rudder head and actu-
ated by movement of the rudder, the
angular movements of the rudder
being transmitted to a remote
indicator(s).

(b) The indicator instrument shall
consist of a fixed dial with angular po-
sitions of the rudder right and left of
an amidship position indicated there-
on. Indications of rudder angle shall
be by means of a moving pointer.

(1) The movement of the indicator
pointer shall be consistent with the
movement of the steering wheel or
control.

(¢) The indicator(s) shall be located
in direct line of vision of the helms-
man and shall be provided with dial il-
lumination in such a manner as not to
interfere with navigating the vessel at
night.
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(d) The method of transmitting
rudder movement between the trans-
mitter and the indicator(s) may be
either by self-synchronous generator
and motor(s), by mechanical tele-
graphs, or by other equivalent means.

(e) The electric rudder angle indica-
tor system shall comply with the ap-
plicable requirements of §§ 113.35-40
and 113.35-45 (a) to (d), inclusive.

(f) Mechanical methods of transmit-
ting rudder angles shall be in accord-
ance with approved installation draw-
ings submitted for each installation.

§113.40-90 Rudder angle indicator sys-
tems for existing vessels.

(a) Rudder angle indicator systems
on vessels contracted for prior to No-
vember 19, 1952, shall meet the re-
quirements in this section.

(b) Existing arrangements, materi-
als, and facilities previously approved
will be considered satisfactory so long
as they are maintained in good condi-
tion to the satisfaction of the Officer
in Charge, Marine Inspection. Minor
repairs and minor alterations may be
made to the same standard as the
original installation.

(c) All new installations or major re-
placements shall meet the applicable
specifications or requirements for new
vessels.

Subpart 113.45—Refrigerated Spaces
Alarm Systems

§113.45-1 Application.

(a) The provisions of this subpart,
with the exception of § 113.45-90, shall
apply to all vessels contracted for on
or after November 19, 1952. The provi-
sions of § 113.45-90 shall apply to all
vessels contracted for prior to Novem-
ber 19, 1952,

§113'45_5. General requirements.

(a) Each refrigerated space accessi-
ble to ship’s personnel during a voyage
and which can be so locked from the
outside that it cannot be opened from
the inside, shall be fitted with an
alarm system operated from within
each refrigerated space.

(b) The alarm system may be either
a mechanical pull operating a jingle
bell or an electrical push button oper-
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ating a vibrating bell or other audible
device.

(c¢) The mechanical pull or electrical
push button shall be located at the
exit from the refrigerated compart-
ment.

(d) The audible signal shall be locat-
ed where a person is regularly em-
ployed.

(e) Where a common audible signal
is provided for more than one lockable
refrigerated compartment, an annun-
ciator shall be provided to locate the
compartment from which the signal
was initiated.

§113.45-90 Refrigerated spaces alarm sys-
tems on existing vessels.

(a) Refrigerated spaces alarm sys-
tems on vessels contracted. for prior to
November 19, 1952, shall meet the re-
quirements in this section.

(b) Existing arrangements, materi-
als, and facilities previously approved
will be considered satisfactory so long
as they are maintained in good condi-
tion to the satisfaction of the Officer
in Charge, Marine Inspection. Minor
repairs and minor alterations may be
made to the same standard as the
original installation.

(c) All new installations or major re-
placements shall meet the applicable
specifications or requirements for new
vessels.

Subpart 113.50—Emergency Loud-
speaker System

§113.50-1 Application.

(a) The provisions of this subpart,
with the exception of § 113.50-90, shall
apply to all ocean and coastwise pas-
senger vessels contracted for on or
after November 19, 1952. Ocean and
coastwise vessels contracted for prior
to November 19, 1952, shall meet the
requirements of § 113.50-90.

§ 113.50-5 General requirements.

(a) All ocean and coastwise passen-
ger vessels certificated to carry 500 or
more persons, including officers and
crew, and/or all passenger vessels
whose lifeboats are stowed more than
100 feet from the navigating bridge,
shall be equipped with an approved
loudspeaker system which will enable
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an officer on the bridge to broadcast
separately or collectively to the sta-
tions listed in this paragraph.

(1) Lifeboat stations, port.

(2) Lifeboat stations, starboard.

(3) Lifeboat embarkation stations,
port.

(4) Lifeboat embarkation stations,
starboard.

(5) Public spaces used for passenger
assembly stations.

(6) Crew quarters.

() Accommodation spaces and serv-
ice spaces.

(b) The system shall be controlled
from a single location on the navigat-
ing bridge.

(¢) Loudspeakers, as designated by
the Commandant, at lifeboat and em-
barkation stations shall be arranged
for two-way conversation with the
navigating bridge.

(d) The emergency loudspeaker
system shall be of a type approved by
the Commandant. Systems installed
on vessels contracted for on or after
November 19, 1958, shall meet the re-
quirements of Subpart 161.004 of Sub-
chapter Q (Specifications) of this
chapter.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 67-87, 32 FR 19183, Dec.
20, 19671

§ 113.50-10 Power supply.

(a) The loudspeaker system shall be
energized from the source of emergen-
cy lighting and power as required by
Subpart 112.15 of this subchapter.

(b) Where the loudspeaker system
requires a power supply of a character
different from that available from the
temporary source of emergency light-
ing and power, conversion equipment
as required by Subpart 112.40 of this
subchapter shall be provided.

§113.50-15 Location of loudspeakers and
amplifiers.

(a) General. (1) Loudspeakers shall
be located with due regard to the in-
tended service and to minimize as
much as possible the effect of feed-
back and other interference.

(2) In general, loudspeakers on open
decks shall be directed toward the
after end of the vessel and outboard
by an angle of approximately 15 de-
grees.

§ 113.50-15

(b) Boat deck loudspeakers. (1) A
loudspeaker shall be located at each li-
feboat handling station. The axis of
the loudspeaker shall be directed aft
and outboard in such a manner that
the sound level at the lifeboat han-
dling station will be not less than the
levels given in Table 113.50-15.

TABLE 113.50-15—MINIMUM SOUND LEVEL
REQUIREMENTS FOR LOUDSPEAKER SYSTEMS

[All data given in decibels] '

Ground  Signal level Voice level
noise
Location level  Above Above
mini- ground Total ground Total
mum  noise noise
Lifeboat stations 80 20 2100 15 95
Embarkation
deck and
exterior
passenger
assembly
points.............. 80 20 2100 15 235
Interior
passenger
assembly
points............... 75 20 295 15 230
Crew quarters..... 60 18 378 12 72

' The zero decibel level shall be 0.0002 dyne per
square centimeter.

z Measured at a distance of 10 feet from the loud-
speaker and on the axis thereof.

* Measured in rooms with the doors to the pas-

sageways closed.

(c) Lifeboat embarkation and pas-
senger assembly station loudspeakers.
(1) Loudspeakers shall be distributed
throughout the lifeboat embarkation
deck and locations designated by the
vessel’s station bill for the assembly of
passengers in an emergency, in such
number as to provide an even distribu-
tion of sound at a level not less than
that specified in Table 113.50-15. An
even distribution of sound level is con-
sidered satisfied if the variation does
not exceed plus or minus 3 decibels.

(d) Crew quarters’ loudspeakers. (1)
Loudspeakers shall be distributed in
passageways throughout crew quarters
in such number as to provide a sound
level not less than that specified in
Table 113.50-15 in each room with the
doors closed.

(e} Amplifier. (1) The emergency
loudspeaker amplifier, if not located in
the same enclosure with the control
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panel, shall be located in the wheel-
house or in a compartment adjoining
or opening into the wheelhouse.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 66-71, 31 FR 16782, Dec.
31, 1966]

§ 113.50-20 Distribution of cable runs.

(a) Cable runs to the different loud-
speaker groups shall be as widely sepa-
rated from each other as possible to
limit the extent of damage to the
system from a single casualty. In addi-
tion, the distribution shall be such
that a casualty to the port or star-
board supplies to loudspeakers on boat
and embarkation decks will render not
more than half of the loudspeakers in
the group inoperative. This may be ac-
complished by feeding the loudspeak-
ers of a particular group alternately
from a port and starboard multi-con-
ductor cable.

(b) Cable runs shall, where possible,
be located in passageways and shall
avoid staterooms, lockers, and other
enclosed spaces.

§ 113.50-25 Type of cable and equipment
enclosures.

(a) All cable used in connection with
the system shall be either leaded and
armored, impervious sheathed and ar-
mored or mineral insulated metal
sheathed.

(b) All junction or connection boxes
employed in the distribution system
shall be of watertight construction.

§ 113.50-30 Shipboard tests.

(a) The operation of the system
shall be observed to determine that
voice reproduction is of good quality
and intelligibility of a high order.

(b) Sound levels shall be measured
with a sound level meter to demon-
strate that the levels listed in Table
113.50-15 are met.

(1) Where the ground noise level
with the vessel under way in moderate
weather is in excess of the values
listed in Table 113.50-15, the signal
and voice levels shall be increased cor-
respondingly so that the differential
between ground noise level and the
signal and voice levels shall be not less
than the differential given in this
table.
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(¢) It shall be demonstrated that
grounding either conductor or ‘“short-
ing” both conductors to any one life-
boat station loudspeaker, or to an em-
barkation deck loudspeaker, will not
reduce the output of any one of the
remaining loudspeakers by more than
3 decibels.

§ 113.50-35 Operation of emergency loud-
speaker systems.

(a) The emergency loudspeaker
system shall be used at the discretion
of the master and shall function en-
tirely independently of any public ad-
dress or music distribution system.

(b) The emergency loudspeaker
system shall not be used for entertain-
ment purposes.

(c) The complete emergency loud-
speaker system shall be given an oper-
ating test at least once every week.
These tests-shall be made by a li-
censed officer and the condition of the
equipment entered in the vessel’s log.

(d) When a vessel is equipped with a
public address or music distribution
system, means shall be provided adja-
cent to the emergency loudspeaker
system control panel to silence the
public address or music distribution
systems.

§ 113.50-90 Emergency loudspeaker sys-
tems for existing vessels.

(a) Existing vessels. Emergency loud-
speaker systems on ocean and coast-
wise passenger vessels contracted for
prior to November 19, 1952, shall meet
the requirements of this section.

(b) General requirements. (1) All
passenger vessels the construction of
which was begun prior to January 1,
1937, on which lifeboats are stowed
more than 100 feet from the navigat-
ing bridge, and all passenger vessels
the construction of which was begun
prior to November 19, 1952, but on and
after January 1, 1937, certificated to
carry 1,000 persons or more, including
officers and crew, shall be equipped
with a loudspeaker system which shall
enable an officer on the bridge to
broadcast separately or collectively to
the stations listed in this subpara-
graph.

(i) Lifeboat stations, port and star-
board. (The deck or decks on which life-
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boats are stowed and from which
they are launched.)

(ii) Embarkation deck, port and star-
board. (The deck or decks, designated
by construction design or by the ves-
sel’s station bill, used for the embarka-
tion of passengers and crew into life-
boats. If lifeboat stations are used for
embarkation purposes, this require-
ment will be omitted.)

(iii) Main quarters for crew. (The
quarters of the emergency squad, deck
crew, and stewards assigned to passen-
ger quarters.)

(iv) Public spaces. (The spaces desig-
nated by the vessel’s station bill where
passengers and crew are to assemble in
an emergency.)

(v) Accommodation spaces and serv-
ice spaces.

(2) The Commandant may, in special
cases, exempt passenger vessels the
construction of which was begun prior
to January 1, 1937, having a small
number of especially accessible life-
boats stowed more than 100 feet from
the bridge: Provided, however, That
no such vessel certificated to carry
more than 200 persons, including offi-
cers and crew, shall be so exempted.

(3) Details of the system shall be in
general agreement with §§113.50-5
through 113.50-35 insofar as is reason-
able and practicable.

(4) Existing arrangements, materi-
als, and facilities previously approved,
but not meeting the applicable specifi-
cations or requirements set forth in
§8 113.50-5 through 113.50-35, may be
continued in service so long as they
are maintained in good condition to
the satisfaction of the Officer in
Charge, Marine Inspection. Minor re-
pairs and minor alterations may be
made to the same standards as the
original installation provided that, in
no case, will a greater departure from
the standards of §§ 113.50-5 through
113.50-35 be permitted than presently
exist. All new installations or major
replacements shall meet the applica-
ble specifications or requirements, for
new vessels.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as

amended by CGFR 67-87, 32 FR 19183, Dec.
20, 19671

§ 113.65-5

Subpart 113.65—Whistle Operators

§113.65-1 Application.

(a) The provisions of this subpart,
with the exception of § 113.65-90, shall
apply to all vessels contracted for on
or after November 19, 1952. Vessels
contracted for prior to November 19,
1952, shall meet the requirements of
§ 113.65-90.

§113.65-5 General requirements.

(a) The general requirements for
whistles, sirens and foghorns are con-
tained in Part 25 of Subchapter C (Un-
inspected Vessels), Part 32 of Sub-
chapter D (Tank Vessels), Part 77 of
Subchapter H (Passenger Vessels), and
Part 96 of Subchapter I (Cargo and
Miscellaneous Vessels), of this chap-
ter.

(b) Mechanical whistle or siren pull
leads shall be as direct as possible and
amply protected. When the leads are
suspended for more than 15 feet, they
should be supported from a corrosion-
resistant cable with suitable bearers.
The system shall be provided with
ample corrosion-resistant springs to
relieve all weight on the lever and for
the proper functioning of the system.

(¢) Materials and mechanical details
shall be in general accordance with
the requirements for mechanical tele-
graphs given in § 113.35-25 except that
bronze or stainless steel aircraft type
wire rope or other means specifically
approved may be used in lieu of the
brass wire specified.

(d) When electrically operated whis-
tles and sirens are installed, all parts
shall be independent of the primary
system.

(e) When electrically operated valves
for whistles or sirens are located more
than 5 feet from the whistle, an auto-
matic drain feature for the steam
whistle pipe shall be installed.

(f) The supply for an electrically op-
erated whistle or siren shall be from
the emergency lighting and power
system as required by Part 112 of this
chapter.

[CGFR 65-50, 30 FR 17089, Dec. 30, 1965, as
amended by CGFR 66-71, 31 FR 16782, Dec.
31, 19661

157



§ 113.65-90

§ 113.65-90 Whistle operators for existing
vessels.

(a) Whistle operators on vessels con-
tracted for prior to November 19, 1952,
shall meet the requirements in this
section.

(b) EXxisting arrangements, materi-
als, and facilities previously approved
will be considered satisfactory so long
as they are maintained in good condi-
tion to the satisfaction of the Officer
in Charge, Marine Inspection. Minor
repairs and minor alterations may be
made to the same standard as the
original installation.

(c) All new installations or major re-
placements shall meet the applicable
specifications or requirements for new
vessels.

Subpart 113.70—Smoke Detector
Systems

§ 113.70-1 Application.

(a) Where a smoke detector system
is installed, the provisions of this sub-
part, with the exception of § 113.70-90,
shall apply to all installations con-
tracted for on or after November 19,
1952. Installations contracted for prior
to November 19, 1952, shall meet the
requirements of § 113.70-90.

(b) For the vessels on which a smoke
detector system is required, see Part
76 of Subchapter H (Passenger Ves-
sels) of this chapter.

§ 113.70-5 General requirements.

¢a) The smoke detector control unit
shall be of a type approved by the
Commandant. Systems installed on
vessels contracted for on or after No-
vember 19, 1959, shall meet the re-
quirements of Subpart 161.002 of Sub-
chapter Q (Specifications) of this
chapter.

¢(b) All electric cable installed in con-
junction with the smoke detector
system shall be either leaded and ar-
mored, impervious sheathed and ar-

Title 46—Shipping
mored or mineral insulated metal
sheathed.

(c) Cable runs between the smoke
detector control unit and the supply
switchboard shall be as direct as possi-
ble and shall avoid staterooms, lock-
ers, and other enclosed spaces where
the cable could be damaged by a local-
ized fire or by other causes.

§ 113.70-10 Power supply.

(a) On vessels fitted with an auto-
matically started emergency lighting
and power system, the smoke detector
system shall be supplied by a branch
circuit from the emergency switch-
board. On vessels fitted with a tempo-
rary source of emergency lighting and
power, the branch circuit may be con-
nected to the temporary emergency
source of supply.

(b) On vessels not fitted with an
automatically started emergency light-
ing and power system, the smoke de-
tector system shall be supplied from a
source as approved by the Comman-
dant.

§113.70-90 Equipment and installations
on vessels contracted for prior to No-
vember 19, 1952.

(a) Existing arrangements, materi-
als, and facilities previously approved,
but not meeting the applicable specifi-
cations or requirements set forth in
§§113.70-5 and 113.70-10, may be con-
tinued in service so long as they are
maintained in good condition to the
satisfaction of the Officer in Charge,
Marine Inspection. Minor repairs and
minor alterations may be made to the
same standards as the original instal-
lation: Provided, That, in no case, will
a greater departure from the stand-
ards of §§113.70-5 and 113.70-10 be
permitted than presently exist. All
new installations or major replace-
ments shall meet the applicable speci-
fications or requirements for new ves-
sels.

PARTS 114-139 [Reserved]
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Ammeter:
B T3 800012 T0) s 1 o ) S OO 110.15-100¢(c)

For battery charger.... ....112.65-10(a)
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Supply from lighting panelboards.......cccccecveerreiecicciriiennennneeencrssseeeerensenes 111.50-20(d)
Appliance branch circuit:
Definition of....... 110.15-85(q)
ADPDLANCE CITCUILS....coeciiirrcrrrrccrirrasssrerersssresssseseeseeensmressssssnsssssessssssesvessassessssesssses 111.75-25
General...........c.... . 111.75-25(a)
Overcurrent protection 111.75-25(b)
Application:
OF PATL L110.....ccteeeeiriireurssrstiecninecsssssssscsssnsasessesnasssssssnsessssssssssssssnsasasssssssnessssossans
OF PAFt 11 1.....coceeeieeeeeieecrrerertirreeseeesesssvnnsnsesseeseressssssssssnsssnssssssasns
Of Part 112..... .
OF PATt 113, cieeiiieecireniresnsseeessaneressssesessssnsesesesssanssssessansene
Specific, noted in text.. .
Approved, definition Of......ccccceiiriiiiicriiiiiniiiiniiccsnicicicrneneesoiiereesreerssnsenssssns
Arc lJamps:
ADPDICALION Of c.uuuviiirirereecrrrecrenriirscsireiinesscsessnenieesessesssssnesnssnsssorsanaassse 111.75-20(¢a)(2)
For motion picture ProjeCtors........ccccrccrreeereererieressessrserarssssessrensaneeens 111.80-30(b)(6)
Armor, cable:
Electrically continuous. eeteeeeesetsanssreseraerarrrasrssnsnsarenrenres 111.60-1(m)
GIOUNAING Of ...coiiiriiiiiiririieiiiisiissieisiseeessesseststetessernsnesssssssssssnennsesssssssassnssssases 111.60-1(m)
IN COTroSive 10CALIONS. . ...cccvcerreerireriraiaisieceeissiiitinnisreseecsscossrssennnessrrrsssansssne 111.60-1¢dX(2)
ATIMOTEd CADIE.....ccccveeeeeieeiieeerererrananeeresressnssnressesssteersenanssessressensrasesssnannn 111.60-1(b)(3)(1)
Arrangement, battery trays......... teeeersrsnrsesssesanssansnnanarees 111.15-6
Assembly areas for passengers:
Emergency lighting of......ccccooiiviiiiricieciinnnnns 112.15-Ch)
Emergency loudspeaker system coverage.... 113.50-5(a)(5), 113.50-1 5(e)
Assignment Of fUNCLIONS.....cccciiinviumerreeniriisinissrisscecrtsseissteuinereeesesisnsssssnressasssnsases 110.01-5
Attachment plugs. See Receptacle outlets and plugs.
Authority for regulations.....cccccciumimeircceerreiiiiiiinnemmnnmcncccenenrensensene ...110.01-10
Automatic fire detecting system. See Fire detecting and alarm system,
automatic.
Automatically started source loads, single........cccccvccciicecrrrernernenienencninenenenees 112.15-10

Automatic starter. See Starter.
Automatic transfer equipment:

Definition Of.......eeiiieeicrcereeererrrnrireeereceesesrersnnsnnnes 110.15-185(£)(5)

For emergency lighting and power system................ 112.20, 112,25, 112.30, 112.40
Auto-transformer(s):

Circuits derived from.......cccccoerrmmrererren. eeteeeeerreeseersssssssanarrresens 111.60-25(g)

B
Back-up circuit breakers:

Circuit breakers and fuses in cascade system......ccccvueiiererreenennns ..111.55-20(b)
Barge, definition Of........ccccviiiireriininiereccrrreiersniereemisssrnsessesssnseerssensenness 110.15-190(a)(4)
Basis and purpose of regulations . recareeserterrstestenesresastreressrestaraseresertrene 110.01
Battery, dry cell, definition of ernrerrresesserrarnnnne ..110.15-50(b)
Battery installation.........cccceceereeereeeceerircnnnenaennes eveennettenaraaranenannreans 111.15-5
Battery, storage: :

Arrangement of installation..........c.ccccceeerieereneennnnenne 111.15-5

Arrangement of trays reervesneresaene 111.15-6

CaAtBEBOTIES. ... ceeeiiiiiiceeeiiieiircsnteeeeeereeseeeseseesssserunnsssnrsssssasassnneansrarsssses .111.15-1(c)
 CONAUCLOTS 0.uciueiniiriiniciiiiriiieninssaristeosiiessiessesssssessessiensssassasssssssssesssssesssesss 111.15-20

Definition Of.....cccoiiiiiiiiiicivrricrnrecsressrsssssseeeeres eeeereetennnrnennnnne 110.15-50(a)

Emergency and general alarm..........ccccceiieerereeeniscsccncnereneeeesassssossesserorreness 111.15-1(b)

Emergency diesel generator starting...111.60-30, 112.15-5(d), 112.50-1, 112.55,
111.05-10(d)(4)

Emergency lighting........ . 112.15-(d), 112.55, 111.05-10(d)(4)
Capacity of storage battery..... eertereeneeenssrresesstetterennrenneantetans 112.55-15
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Diesel engine cranking batteries........cccveccviicccirrereeciiieeenreerreereeereneerenesens 112.55-20
Emergency lighting loads.......c.ccevcccinvnereeeennes ...112.55-5(a)
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Overcurrent Protection Of.......cocvvveerieeriimiiiirieereircree s e seseseseevsevssvvnnansenes 111.15-25
Protection from COrrOSION.. ...ttt eerreeeeeeeseeeter s srseresssesenes 111.15-15
Reverse current protection for..........cveeeeeeeneens reteecererrnssseennnrsesantrres 111.15-25
Room, Class I hazardous location............ceeeeeceeees ....111.80-5(a)(8)

B 0T-TST AT V- o3 S USRS 111.05-10(d)(4)

VenNtilation fOr.......ccv i ireeeiieernrrrrrererecrreraneeeeeesesssnnvestsasssssssessssssssssssssennsesaneasenes 15-10
Battery trays...... teeerrneeeeesesssnansnresneeesenssnntannnetasaeseasrereaseane 111.15-15¢a)

Alternate materials.......c.ccccvveenenee . errererereranrersresesseessaans 111.15-15(b)
Bell(s):

General alarm SYSteIM......u.cieeiiininiieeeniionieesisecisssssniseeeins 113.25-10(c), 113.25-15(¢)
Bell WITC.uuueeeeieeeeeerinvereeeeriecerrerreeseassesssrsssssessorsanessssnens 111.60-1(b)(1)(vi), 111.60-1(d)('T)
Berth lights: .

Construction of.......ccccceeeeeeet eeeeeeeeiieeieseeseeteeaeeeeeeeseetettensttetrasnsnasaaearaanas 111.75-15¢c)

Required.....cccceeeevvnneeeencnn 111.75-15(bX(4)

%70 g1 0 1=K o3 SRR 111.75-15Cc)
Bilge pump, submersible:

Bilge pumps, submersible, MOtOr-Ariven.....ccccccccccevvcnunereececerresesesreersrassvseseneens 111.80-40
Source of power for.........cccerveesinniinneen... 111.65-25(b)(6), 111.80-40, 112.15-5(e)
Special reqQUIremMeEnts fOT.....covvveeerieeeirrrenierecsereesrorraneeseesesrasessssnsssrssessrssseansrsen 111.65-25
When required.........cccceeeeeeneene ... 111.65-25(a)

Bilge water, protection from 111.05-15(b)
Blinker light. See Signaling light.

Boat deck:

Definition Of........ e sssssese s s e e s eaesesane 110.15-5
Emergency lighting of ...112.05-15(b), 112.15-1(h)
Emergency loudspeaker system coverage of.................... 113.50-5(a), 113.50-15(b)
Boxes, junction, outlet, or connection:
ACCESSIDILILY OF....euiererieeieeerirriinnreeeeiercsrcnnteseeesensmeererreseesssseansstrensoreasensasssasssser 111.80-15
At outlets.....cocoinnneerreeeriecerercnnnnreeenennns 111.60-25(1)
For emergency loudspeaker system 113.50-25(b)
For engine order telegraph system . 113.35-45(d)
For fire detecting and alarm system............ ....113.10-5Ce), 113.10-5(f)
For general alarm system . eereenareseeersernansesareanasssennnnseseraneresars 113.25-15(d)
For manual fire alarm system.......cccceeerrererinmnrceerenmeescrecesennnns 113.15-5(e), 113.15-5(f)
For sound powered telephone system reevesereseensrnsesersarasssansen 113.30-25(h)
FOT SPIINKIET SYSUEIM...ccuvveiieiieriiterieseeeerenreennneeecsesssresssssssrssasssssssnssssssnresessnes 113.20-5(d)
In hazardous locations tressssesesserersrransetesseserasnaraar e esarsssisetetstreraranannsnnane 111.80-5
Branch circuits:
Appliance. See Appliance branch circuits.
DefiNItion Of ... cerreeeeererer e e e s e s s e e e s e eesess s ssssnanseres 110.15-85(n)
Dervied from auto-transformers reeereeersseserennresenerrreoas 111.60-1(b)
For general alarm Dells........coccvviiieierieiriernrinicrsssissrcsssssssssssessaseeesseranssenens 113.25-10(b)
Lighting. See Lighting branch circuit.
JUOAAS. . uuerererireeereirnntteeeeeeeesssrnreeesessnreesesssiasesseassssssssasasasesassssessnesssssannanssnsananese 111.50-20
Location of overcurrent devices iN......ccccocceeereeeeecirrriinnreeeeessresscecsessssssscnnn 111.50-5(f)
Motor. See Motor branch circuit.
Steering gear. See Steering gear.
Bulkhead deck:
DEfiNILION Of oot rsrercerneececineeeessarasessreasesssssenssesesssnresaassnts 110.15-10
Emergency plant 1o0cated abovVe..........ccecececvrreeeeeeererossneeesseeessesssssssresssnnnes 112.05-5(d)
General alarm battery located abOVe.......ccoeevevirreeeereecnrnrnveereseeereaeenens 113.25-10¢aX1)
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Bulkheads, cable penetrations Of.......ccccccccciieerirrercrnreresinerieneeeeereesrersnnesoneees 111.60-1(1)

Bus bars:
ATTangement Of.........cccceeiiieenmnccresiecernreseeressersmsssessssssssssssressessennmessranes .111.30-5(c)
General teeeesssesmcenstranneratrtentttstesssentnnetareesessesareeatesessranstesesessassrrnsnne 111.30-5(a)
Rating...... . 111.30-5(b)
D ACIIIES. .. ceieieiieiieeieierrecesceseeesenrannssaessssessssassessassssssssssossssasansssssasssssssnsssanasass 111.30-5(d)
WIring....cecceeerereeercenens 111.30-5¢e)
Through feed loads... 111.60-25(i)

BUShINEGS, CADLE. ..ottt sttt st sessssesessssssssesssseesns 111.60-1(1)

C

Cable, electric:
Alternating-current, installation of.........cccccceeeeecrnnaennen. reeeerenee 111.60-1(j)
Ambient temperature for.........ccccccvereerrrrcrnneerreircecserernecseessnns Table 111.60-1(e)(1)()
ADDPLCALIONS. ... .eeeeeeiereereterieeeteriirsecsssransstesesssssorssssressesssanssssssrasssesnnnsnnes 111.60-1¢d)
Banking of................ . ... Table 111.50-1(e)(1)(i)
Behind PaANElINE......ccoeiieriiiiiemrermriisieetiietieeesensisssssseressrerseressseeessescressssssssnns 111.60-25(d)
Behind sheathing.......cccccereeee.e.. . etrreeteetttetseeressesaenarnanssesaranns 111.60-25(e)
Bell WITE, USE Of.....ccovvveeenrrnnnceiirieereiesensoninssssssssresssssssssssrssssssasssssssnarasssssse 111.60-1(d)X(T)
Bends, minimum radii of........cccccvviiviicciniicnnnnn. vereeeene. 111,60-25(b), 111.60-1(1)
Circuit load and demand faACtOrS....c.coeiiiiiiirccrererierieerienrreereceneereeeeseseserenns 111.60-10
CLASSES Of....ceeererreeeisrannecrerssssccssesnsesersnsecasersssessessssconsssessranssnassesssssssnnsensosss 111.60-1(b)(1)
Classes of by type of insulation....... reeeenneeneneeaes 111.60-1(b)(2)
Classes of by type of mechanical COVETiNg.....cccccecervrereerecrrrnneececcessenns 111.60-1(b)(3)
Closed magnetic paths around .. 111.60-1(j)(2)
[010) 97519 o (1 AT0) o N0 ) S0 PP URTRPOPR U SRO 111.60-25(n)
Continuous throughout length........ 111.60-1(b), 111.60-1(m)
Current-carrying CaPaACIity...vviceeiiiiirniiiiineeineceennetneaiesseneresrneneeeerneesesseeas 111.60-15(a)
Definition of.......cccceeeciiiiiiiniennrennnncecciccrennnnns . 111.60-1(¢e)
Demand FfACLOT FOT......cuiuuieiiirreerierrieernnneceeeemnmnnmssssessssssssnsssssssssnsssssesssnns 110.15-15(aX1)
DESIBNALIONS. .. cccceiiiiernrrnnicrccessseerirenmrrnesssiscsesssssssssssssssnsssssssssssssssassssssans 111.60-10
Ends, sealing Of ........ciiiiiiiiiinriinnriniinncciiiiininesssncesen 110.15-15(b), 111.60-15
Feeders, location of ... 111.60-25(a), 111.60-25(i)
For automatic fire detecting and alarm system.........cccerrerrcrricrnccscecrrecrrennns 113.10-5
For emergency loudspeaker system . .113.50-25(a)
For engine order teleBTaAPN.......ocvrviiicrrrcccrcsecssecsessssessssssssssorssssassnas 113.35-45(d)
For interior communication apparatus 111.60-1(d)(5)
For manual fire alarm SYSEeIM.. ... eciiiiciinccrsisconiscssssncsssernssssssssssssssssns 113.15-5
For motion picture projectors.......ccoeeeierircccrccneneeeernssonsesnesssssonnns ....111.65-15
For power and lighting circuits.......cccccceveereciieiiienccneannnen. 111.60-1(d)(4)
For smoke deteCtor SYSLeML....cuviiieerierirrriiiiiiiiiiiiicn e rsssssssseeessesesees 113.70-5(b)
For sound powered telephone system.......cccceeiiieeeiiiiiniiiiriciiiininicnieeeeenes 113.30-25¢h)
For sprinkler system.........ccccveeerrenernasoceaccans ..113.20-5(c)

Cables, generator......cccccceienanens eenseranseeransanans ..111.60-20
Not to be installed in bilges 111.60-20
Separation of...........ccccerrvereennnnnnn. 111.60-20
Branch and feeder continuity . ..111.60-25(j)
Connections to terminals...... rereeeeeeeeeeeenreeeereennttaanees ..111.60-25(m)
Feeder and branch continuity......cc.cccceecrvceviicriiisinnnnnnnneneimeee, 111.60-25(j))

GeNeErator, IN DIlZES....cvveermeerierieieirreeinnnsneernrrisessssssssseisssisrsessssssssssssssessens 111.60-20
Grounding of metallic covering.... ...111.60-1(m), 111.60-1(n)
IN DALLETY FOOIMS. .. vee i cieiierencerrtnncerentrecsissrtnsnesseisterasssssssossersarsssssssisssssssssssssesnns 111.15-20
In cofferdams......cccceeeeeeeeereccnnnne reeereeeeeees . . ..111.60-25(¢c)
In corrosive 10Cations.........cccvcvvveveveeeceeeeerssssessraneenns 111.60-1(d)(2)
In damp or wet locations............ 111.60-1¢(d)(1)
IN dry 10CatIONS......coiivecireecerereeeeeneiesinr e eriressssssiassecssssssnestesesssssans 111.60-1¢dX(3)
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Cables, generator-—Continued Subpart or section
In hazardous locations........ccccccerenne 111.80-5(b)(10), 111.80-5(c)(8), 111.80-5(dX(8)
IN INUBLIDIE e veeeieiireinnreeecesierereeersssesnensassssssssrsrssssssassesossaraenassenssossnsessanss 111.60-1(eX(2)

IN O] LANKS.coorverrrerreeecinieeeeerossnstessssssatsesessssensssssnrssisssresisssssesssssssssesasnensassase 111.60-25(c)
B 0330 725 o1 | (=) DU USRS ...111.60-1(e)(2)
Inter-cabin telephone cable, use of... eeeeeeeeeieenereeessnsernrreonnes ... 111.60-1(d)(6)
Interior communication cable use Of........cccecveeieerinnnnn. . .. 111.60-1¢(d)(5)
Instrumentation cable.........cccoccvvciininnnt ... 111.60-1¢iX(1)
In vicinity of MAagNetiC COMPASS...ccvvreeririsitireresinieiesinsetsiiisnieriessisesssnensens 111.60-25(n)
Joints, separation of.........ccccoveveerivireeninnes ererrreteeereraterenee 111.60-15
MMATKINE OF ..ceiieeiiierereeeeeeeivcrreresneennerrteeeesssssesssesssssessstsesesssessssrrenenssossasenssnsssns 111.60-1(c)
Mechanical protection of..........ccoccoviirreemierinnniiciiseaiinens 111.50-5(a)(5), 111.60-1(n)
Not to be installed in bilges. 111.60-20
PenetrationsS.....ccccemeeeenrcerecunnecsreesssiiseasiecenes 111.60-1(D)
Polarity identification of conductors 111.60-25(h)
Portable. See Cord, flexible.
Power and lighting, use Of.......ccuvveereeceiiiininiiiniiinieeinnvetenaeeee 111.60-1(d)(4)
PrODULSION . c.ccotiiiiiiiieeieiriiiiietieeisisseessssssssemcsssassassrassssssssssessesieesersmesmessessesesssessesss 111.60-15
Propulsion, splices and terminals.... eeetetttsenatsannnaaasnnaessssrennnnansanennas 111.60-1(1)
Sealing cable t0 termMINalS.....cciinimereiieeiietiiniinnnnmmiieseemisesccsene 111.60-15
SPDLICES. .. .etverereereeereereersessrrensesnnesnsrseessessssanissssssassns ....111.60-15
SUDDOT LS cuvveeersinrrerrrecrersrreeeressasseentasssersansssssssessssssssssssssssasssssasassssssssssarssssasessne 111.60-15
SiNgle CONAUCLOT....cooccvereeerirnereeriorvsstsseressseeressssessssosssasesns 111.60-1¢j), 111.60-1(jX(1)
Size required........ccceecreecrivveenneeenneaneces teeeresrevnntereeeeeensnnen 111.60-1(g), 113.50-20
Special PUIPOSE CADIE.......ceeveevrcrirererirscnnsisesssststicissserssssseesssssenesssesssssees 111.60-1¢iX(1)
SPUCINEG Of c.coeeeererrrereerrrecceescsiscssnennee 111.60-5Ce), 111.60-25(k), 111.60-25(1)
FS1T 1 Y5 ATAD LI 71 ) [0S 111.60-1(h)
SUDPOTIES. .. eeeervrreeeeernecereeenecaneeros §), 111.60-1(k), 111.60-25(c), 111.60-25(b)
SYIMDOLS...ceiiiiiieeeeerrrreeeerarerarresesiveessttsssrteetmerssssessssissssssnesesesssersssassesssssasssasnsssssss 110.15-15
Temperature imits for.....cccccciiiiiiiiiniciiiinnnnnn. ..111.60-1(f)
D OIINITIALS. coevvrrnrreeeriiererrserererenereransscearresssssssntasessssesesssasssssessssssssasssssssesnassnssnansns 111.60-15
Terminals, CONNECLIONS $0..ccvvirrrmernreeeriiriiiiiieitreinereoreessssssossssnsessssressssssss 111.60-25(m)
T OIINIS.cuveeeeieeerrsesreereisssnsnsnseessessssestesssessessseasssssssnsenseessessenssasssansessasasssssnssssssssrasnen 110.15-15
Testing and inspection of..........ccccc..... . ... 111.05-10(c)(3)
Thermocouple CADIE........coiiiiirirreirineeniiriirssncnenneeerrenesensenssessasssssssssossans 111.60-1(i)(2)
Through decks and bulkheads..... ...111.60-1(1), 111.60-1(n)
Transposing Of......ccceeveeieeeeernnncanens ... 111.60-1(j), 111.60-1(1)
Types Of INSULALION....ccuuueiiceiiiieieeccrrcrrrrecstnnerrrereseeranraneeecreaseseeeaene 111.60-1(b)X(2)
Types of mechanical COVETINE.. . rcceicciiiiceiiitiirererereerereerieeeereeeees 111.60-1(bX)(3)
Uniform size throughout length........ccorrciiiiiicniciniiinnniieesnene 111.60-25(i)
Varnished-cambric, rubber, or asbetos-varnished-cloth minimum wire
SHZ. e iiteeieeiciccirttteeeeeseeeeeeseeaas s s snsataseaeeeeaaaaas s ratseeseeasarerarasaserassnnntere 111.60-1(g)
Carbon dioxide fire extinguishing systems, remote stopping mechanical
ventilation........cccceeeeeeeeereeececcecrrnnnens 111.50-5(c), 111.70-5(k)
Cargo handling room, definition Of.........crriieiiiirriicrreeeniececerreeenrscreeesnerersnnes 111.80-5
Carpenter shop:
Electrical installation iN.........civiiieiiiiiiiiiiiiiireee e reeceenesesseseeeranenne 111.80-5(aX9)
Hazardous classification of ... e reees 110.15-190
Cargo vessel, defiNition Of ........ . rrceserssccssssssnnnnsnennsnsanssnesasesseseenns
Carrying capacity. See Current-carrying capacity.
Chart room, emergency lighting of........ccccccerrernvrernreneecnennnen. 112.05-10(c), 112.15-1(g)
Circuit:
Battery, engine Starting.......coouiiiieiicccrcrcccrccecresseesseenrnsssenessseesesesesessenen 111.60-30
Branch. See Branch circuit.
DefiNition Of......cccciiiiiireieeeircecrrecrcrrrtareierresseesessrencennessesssssssasestesssssarasessosss 110.15-85(j)
Demand factor. See Circuit loads and demand factor.
Derived from auto-tranSfOrmers.. ... . eeeeeiiiiiicriiiccrecerreeeestrreessseeeeenns 111.60-25(g)

Feeder. See Feeder.
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Circuit—Continued Subpart or section
HUIL TELUTITL......cireeieceieenreteiereernneeeessnceeesersereessssrssessssnsane 111.60-25(1), 111.60-25(f)
Lighting branch. See Lighting branch circuit.

Loads. See Circuit loads and demand factor.
Motor branch. See Branch circuit, motor.

Overcurrent ProteCtion Of........ccviiiiereiverceriieiiieeeecesiireserrssrsseeasrrssseessssenennes 111.55
Tank vessels.......cccceeenreneee. reerettteerraasee s naanrteaeeeseeessasnrrannanteanaaaererenaneane 111.50-5(f)
Vital, segregation of........ccccccevverreecvcenrenreennne. 111.60-25(0)
Circuit breaker(s):

Accessibility and EroUpIng Of.....cccocvvieiiiiiieecreccerrreeeeireresreesrsssssesssssssnes 111.55-1(f)
AS A SWILCR. ..ot ccececreetceeeeriits s s seesesssesesssssessosessasesessnnnee 111.55-1(g)
Circuit connections to.......ccccceeeriieeemererrrreciveveeeeenees 111.30-10(c), 111.55-1(e)
CONSEIUCLION Of ....cceeeeiieiiiereenrerccnteerirrtneecesrrennreeseeesesssssssesnsnnnns 111.50-15Ce), 111.55-1
Definition of........ teeereeeeseseresnnraeneenes . 110.15-185(b)(1)
DOOT INEETIOCKS. c.cc.eeeiiiiciiicirccirennnneesenrnrerressssesesessessnsssssssvesssssssessessnsses 111.45-40(c)
Draw-out type............... rsersssnnenerreeeraseses 111.30-15(b)(1), 111.30-15¢c)(1)
ENCIOSUTE Of.......ouvevenrreeriecesinnreeeiosssssnssssseressssnnssssnsessssssessssesssons 111.50-10, 111.55-1(¢)
FOr generator PrOteCLION......viiiirricrcreeereietiirerniiresnttneeeeriereesesseessesessssesesssessans 111.65-1
Grounding Of ENCIOSUTE.......ccciiiiiirririeecrieieerieereenrererarsessenerscoossersesnmssssssssssses 111.55-1¢h)
In grounded conAUCLOTrS..........eveeeeeeereemenmnerreeeienes 111.50-1(e), 111.55-1¢h), 111.55-1
In hazardous locations......ccccccceererennne 111.80-5(b)(2), 111 80-5(c)(1), 111.80-5(dX1)
INSPECLION OF.....ueeiecrieeenerierecreeeteeeesrennnrreaseeeessssessssssrnesansansssstsensssesssesesesensns 111.05-10
Interrupting rating of... eteereeeerteeneneeieaaesesesetarsrrererens 111.55-1
In ungrounded conductors ....111.65-1(b)
Location on circuit................. 111.55-5(a)
Location in vessel.............cccuuveeee . aeeereeee 111,55-1(£), 111.55-5(b)
MATKINE Of ..o c s s e e se e ss e e s e s e see s e s anasssssssssssssesssessensrrssnse 111.55-5(a)
Method Of OPETALION......cccc et csrrsesseesesensessasssesesessensosnas 111.55-1
Mounted on switchboards............ccccueeee...... 111.30-10¢a), 111. 30 10(b) 111.55-1(c)
Motor controller, OVEr 600 VOILS.....ccciiiiirreriierenemmmrrcisesssssssrsssnmiorannnnnsererreeeeeeseesescessesses

...111.55-1

Mounting of...

Nonautomatic tripping of, definition .110.15-185(b)}(5)
Nontamperable.......... tereeereeeesasnnanssrresssesasas 111.50-15(e)(4)
ON PANEIDOATAS........ ettt s s s s sessseseesssvessesseseesssanaes 111.40-1(g)
Rated continuous current, definition of..........ccoooverrrrerrvecccierrernnennn. 110.15-185(a)(3)

Rated interrupting current, definition of........cccccceeevevvvvvvnvvntennnnns 110.15-185(b)(2)
Rated interrupting current required . teeerareesssessanssrranen 111.50-20
Rated voltage of, definition.......ccccceerrrirereereerrecrrerirrnsiereererereneresennes 110.15-185(a)(4)
Rating or setting:
FOT CONAUCLOTS....cccuiireeieeenienirinccreeeressssessessosssssssasssssasssssasnnssssssssssavevesssnen 111.50-1
For motor branch circuits. 111.50-15(e)X(6)
Do) o o o 1o1 70 o =110 L) o TP 111.45-25
Removal from front........ccccecevverivvecrnvvennnnnnnne. 111.55-15Ce)(T)
Reverse-power tripping of, definition.... . 110.15-185(b)(3)
Setting of, for back-up Protection...........ccvviiiiiiiiiiiiiiicrerccnceererrrennense 111.55-20(a)
Standard for..........cooecevvvevimrreercreeeeeeee. ...110.10-1(e)(5), 111.55-15(e X 6)
Undervoltage tripping of, definition...........cc..ccccccccrrrrrrvrrrrrerevnennnee. 110.15-185(b)(4)
Circuit breakers and switches:
ACCESSIDILIILY ittt erresae e s s ssesseseeasereesennn 111.55-1(f)
Circuit breakers as switches.... ...111.55-1(g)
Circuit connections....... reeretrennceseesarsesaerenens .... 111.55-1(e)
Detailed reqUIremMeEnts...........ooueieeeeieerecccreeseeseerreesseeeesesssanssvevenssessssesses 111.55-5
Circuit breakers.....c.cccceerrecunennes tecerennttereeeeeresessrnnnaneeenseann ... 111.55-5(a)
Enclosed switches.......ccocoiveeiieiiiiiiinncineccnns ....111.55-5(d)
KNIfe SWILCRES......civrrrriiiiiiiiciiiiiinicnnccnicenetnniensssntresseessmnsessmsessssesssssssssraeanses 111.55-5(b)

Snap switches eeeeereereererrarrreeererne 111.55-5¢c)
FINICIOSULES.....ccvuueeerrrreecieriierariressicscerrssssnsssssasnnsseaserssssassesessssnasessssssossansssssesssnsnsens 111.55-1
Four-way and three-way switches 111.55-1(b)
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Circuit breakers and switches—Continued Subpart or section
General reqUITEIMENTS. ......cooiiiiiiiiiccicceeesceeeeeeeerreseeasessessesssssssevesasnsnrsssnns 111.55-1
Grounded conductor.......... eettteeeaeeteernrrerereereserrnrarasnrsenseiarnan 111.55-1(a)
Grounding Of eNClOSUres........ccovervrrrrrrrnverervvererereeiersenens ....111.55-1¢(h)
GTOUDPINIE. . veeeerenrrenssimennennnnnnonsnstomsstiotetstimssmatssissismsesssnasssassasassessnsessnssssssessansases 111.55-1(f)
Inductive loads.... teeessteeereaeserteresaesrnnteaaseesasteresssensrnnnnrrrarrnntaranaseanane 111.55-13iX(3)
KNife SWItCRES.. .ot iiererreesenieeseanareesrnensesssseossssennesssssses 111.55-1(d)
Motor circuit switches....... ... 111.55-1(iX(4)
Non-inAUCLIVe 10AdS.....ccccevrrrrerrerccensnrieeeenrernnrereererserereneeenns ... 111.55-1¢iX(1)
Rating of SNAap SWItCHES.......cccviiiriirrrieccicrrieerieiireeereraeseeesrsssssssssesseneeeesrressoss 111.55-1(i)
Three-way and four-way swWitChes........ccovvvieirerereeirrieieinreiereescerescsrnereansesss 111.55-1(b)
Tungsten filament 1amps.......cccieiniiiiiiiiiniiiiiiermireieriesrseeseeesseenes 111.55-1(iX2)

Circuit loads and demand factor:

Appliance branch CirCUits..........cccceeeerrereceinrenivccrnsvnnvesseessereeeesneenns 111.60-1, 111.75-25
BUS-tI€ CADIES...ceeieriiiciiiiiiieiiirisirrsirssseeeteesnemtineteseronsesssssssssenssnsessssssssessesseesesresss 111.60-10
Feeders, galley....... reerereeareesaeersnnreneestereres 111.60-25
Feeders, lighting.... .. 111.60-25
Feeders, motors...... teeenereeresansnsenennanans ....111.60-20

GEeNETALOT CADIES.....cccieeiiiirriieirerierniienieeeeetetetee e e e saessesseessssassssnssnssesrassararanes 111.60-20

Grounded neutral of dual voltage feeder........cccvvumeriniiiiieiiireennneennenennn. 111.65-10(b)

Lighting branch Circuit.......ccc.cvviiiiiiiiiiciiiiiiccirreccreric s ceeseeeeeeevvensesssesesesesasens 111.75-1

Motor Branch CITCUIL........ceccieeeireirccieereeecerenentiarsstetnrerreeesesioessessensossnannensosss 111.70-5
Class A INSULALION.......cocoiiirirrrecrnnntee ittt et sse s e e s st esreaaneees 111.05-30(c)
Class B INSULALION.cccuuereiiererreriiernnercceretenmeeresioesereenessossssssosserssssssresssersenssssesses 111.05-30(d)
C1ass C INSULALION.cccuuuericiiririierrrereerecreerrtieeesnisssereerosiosssstanaransssssressosssnsassanssons 111.05-30(e)
Class F INSULALION....cccciriuiuiireiriiiererreniirireerstttsienmerantesssrsnnnessesssssornarsssasseanennss 111.05-30(H)
Class H INSUIALION.......ccieieirrermmniieceiicrrenmiiissiiottiornsericsosscsoreseassenesssrassnssssssanens 111.05-30(g)
Class O INSULALION..ceuuuiuiieiererernnmmicrceenreeeteraeceererereesestanesssrsesosseesssesssrensessssnenne 111.05-30(b)
Clearances, electrical: .

For receptacle outlets and PIUGS......ececveeiiiiiiiienieiiiieierenanssssessesssessensensasnreses 111.75-30

For snap switches 111.55-5(¢)

For switchboards..........cccccveevverrrineeerecnrvereeneenes 111.30-5(d), 111.30-1(b), 111.30-10¢a)
Coal pulverizing plant:

Electrical installation fOT........ o iiieeeieitieticiiceeiiircvesicsseesereeeeceesaserenseeees 111.80-5

Hazardous classification of.........cccccoveiiiiiiiiniinnncnnnes ..111.80-5(a)(8)
Coast Guard District Commander, definition of.......ccccovvevveiierrirrrnniennennnnnnee. 110.15-20

Coastwise, definition Of......cccccoiiriirirrriereeiterecrreeetterercvrsssseeeesreereeeranssanenees 110.15-25
Cocoa fiber, combustible flyings from. See Flyings, combustible.
Cofferdam area:

Electrical installation iN......ccccecccereeceireeinirceencerecneenonns reneeenes 111.80-5, 111.70

Hazardous classification Of ... cccceee e eeeereeeens 111.80-5(a)
Commandant, definition of..... eeererretvenn———————. 110.15-30
COomMmMISSATY €QUIPIMENT.....vciiiiiiiiiiiiiriicciicieerirereeseerreesansnsisssaseseeersnnnassrsresssssssasses 111.80-65
Communication systems:

Essential under temporary emergency CONditions....cccccccccveevereeeeeernennnnes 112.15-1(D)

In hazardous locations......ccccccceuneeeeees 111.80-5(b)X(9), 111.80-5(c)('7), 111.80-5(d)('T)

Inspection and testing Of......ccoovcccvriirremrereccrecrernerceneeecereeeeereeeeeesnes 111.05-10(c)(16)

Sound powered telephones. See Sound powered telephone system.
Telegraph, engine order. See Engine order telegraph.
Voice tubes. See Voice tube system.

VLI e ceiiieeeceeieteeeece s rrseeessesisntsessssnanneesessseassnssssrsnsnsnssenanssansssssnensarsrnsenes 113.05-10
Compass, gyro:

Communication for............ .... 113.30-5(b)

POWET SUDDLY fOF....uuteiieiiiiieiiieeirrierectiecestteseieseeseeasssanessossssssssessesnnsannsssssssenes 112.15-5(n)
Compass, magnetic:

Wiring and apparatus in vicinity of........cccoiiiiiiinririccciccrreirrrreenereeen. 111.60-25(n)
Conductors 111.15-20

Conductor, lightning ground 111.60-35
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Subpart or section

Connected 1oad, definition Of.........ccccovrrrreeriemnereeiirreceeeeeeesavaeereesesene 110.15-85(a)
Connectors:
Contactor:
Definition of.........cocceevvvveeevcccernniinnnnes 110.15-35(e)
On switchboards................ ... 111.30-10(b)
Control eqUIPIMENT LEIIMS........cuuieirieiireretieeerirerirereerrererrrreeseeesstreeeseseessantesssssns 110.15-35
Controller, electric:
Basic functions of, definitioN........cccovviimmmtiuiiiiiinieriirinies e ereeeseesesees 110.15-35(b)
Definition of........cccoveerrveeereeeirennns veseneense 110.15-35(2)
Full magnetic, definition of... 110.15-35(d)
Manual definition of..................... 110.15-35(c)

Manually operated controllers 111.70-20(0)

Motor. See Motor controller.

Need not open all CONAUCLOTS......c...cciiiirimtimiecireiiieeereerrreesereesssessssesssens 111.70-20(¢)
Number of motors served by each controller..........ouevieeevcnereeereeeenneee 111.70-20(f)
Protection against low voltage.........ccccveevvennneans 111.70-20(n)
) 23%: 171 4 1= S0 OO PO OO UUUSUOR SRR PTIN .... 111.70-20(b)
Speed limitation.... ... 111.70-20¢h)
Suitability...ccccceeriiieeeieecierreire e e ... 111.70-20(a)
Temperature compensated overload relay.........cccceeenniisinieercrensersnsnenes 110.15-35(1)
COoOKINE QUIPIMENL......ccciiiiiiiieirreeeeicceeeerreetee e reeeseneseateeeutteseessecerssasssesosssssens 111.80-65
Cord, flexible:
ADPDLCALION OF..oaeeeiriiieiieccercriitiinerereerteese e s eerecsesassesesessrsnsessesersnnseessssssssasenes 111.60-5(b)
CoNAUCLOT SIZE....coeeeeeeeeiiiirecercrcrerrerraneanereeraees revnrrenennssseerrerarenane 111.60-5(d)
Construction of ...........eieiiiciiiiiiierrree e crrereneen 111.60-5(a)
Current-carrying Capacity......cccccivvieieciiiiiiireieeriresreceercceserecsssssssssasonssssenes 111.60-5(c)
B 113124 o T:1 7 (o) 4 V- SN 110.15-15(bX(2)

FOT NATA SEIVICE......eiieieeeeeeeeeeeceeree e nnerseeseseaerisraeessesetereecereassnanees 111.60-5(b)(3)
In damp or wet 10Cations.........cccccceriirirmiererrireieennereieninnniens ....111.60-5(b)(1)
In dry locations............... eeetceeernreeerenareserrnretsantesetantrsnasasassseseresnrnnns 111.60-5(b)(2)
In hazardous 10CAtIONS.......ccooveerriiiriiinniniireeceerreeneererescerensas 111.80-5(¢)7, 111.80-5(c)8

Pull at terMINAIS....c.ccceeiirecicirrrerreieereeereeeetertireireerrerererrssrsenssesessssssssessessssssnnns 111.60-5(f)

Splices in................ reeeeeereeareruerenes eeerreererteereeettesresieneresees 111.60-5Ce)

IS 20 ¢ Lo B2 of o 1B () SO SO URN 110.10-1(¢e)(10)
Corrosion-resistant material:

BB 1331 01 1A o) o I o) SRS 110.15-45

ReqUIred fOr PATItS......cvvvvieeerenmmmneioiierrireemeerscesensersmssssssssssssssenes ... 111.05-15(e)
Required for receptacle outlets and plugs......cccccceveeeeenvnnveen.e. ... 111.75-30(1)
Required for switchboard and control-assembly parts........ccccceevveunnneen. 111.30-1(£)
Required fOr SWitCRes.....ccvveeriererieeiirerircrcrceres e cneeetieeeeeseessseesesessnseasessnn 111.55-5(d)
Corrosion-resistant finish:
DD 12314 11AT0) o o ) SRR 110.15-40
Required fOr Parts......ccccececeeveciiveemmreeenienreceneeeseseseesseenns 111.05-15(e)
Required for receptacle outlet and plugs...........ccuue..n..... ... 111.75-30(1)
Required for switchboard and control-assembly parts.........ccccceeeevvnneens 111.30-1(f)
Required for SWitCReS.....cciieriieeeecrcccrreeeeerteeereee s eees s ssereessssssanes 111.55-5(d)
Corrosive locations, definition Of..........ccceriumiiieeriiieeiieeeeecrcsrreaeeeas 110.15-115(a)

Cotton, combustible flyings from. See Flyings, combustible.
Couplings, electric:

ACCESSIDIlILY fOr TEPAIIS....ccveciieeereeeeritiriiieerecreesee s ereaneceeesrsaseesressasassenrens 111.35-1(b)
Ambient temperature for.........cecevvrimrrirererereeeecrecisennn. ..111.10-30, 111.35-1(e)
CONLETOL Of ..eeeeeircerieerieeeeeniinreeerereecesnrsrrseessssnsensseransesstrenessssssaressssssssneessssssssens 111.35-5(1)
ENCIOSUTE Of.....ccoocvvveeerereererennsnnneeeenenessasresssssssssssenssssssenes .111.10-15(g), 111.35-1(a)
B> {0 11 A T6) o I o) S0P OO 111.10-10, 111.35-1(c)
INSEIUMIENES FOT...ooeeiiieiiirereireeererecrccveiirerrareesreeeaseeresssasassessssssssesasesesssnnes 111.35-5(1)
Insulation Of WINAINES.....ccoucceeercreeieeeeee e eeee e s esssatee e s s e e sssannnen 111.35-1(a)
By =R o 153 o E:RVTSRTD (o ) (oo ST UN 111.35-1(d)
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Couplings, electric—Continued Subpart or section
Overcurrent, ProteCtion Of......c it reerrreee s ttre e s e e s e ceeveeses 111.35-5(1
TEMPEIALUTIE TiSE..ciriierieiiiiiiiiiiieierirreeeeersreereernrereeneiseesriresereseecens 111.10-30, 111.35-1Ce)
Ventilation Of......cccvvveeireiicericecciinnnnnnnceneeriennns ...111,10-15(g), 112.15-1(g)

Crew mess room, emergency lighting of.......coccoviiiiiieenrecenieeeeee e 112.15-1(g)

Crew recreation room emergency lighting of.........cccocovvveerrrivrnineieernieenns 112.15-1(g)

Crew spaces:

Emergency loudspeaker system, COVErage Of.......uuuereemevvvvevennereveeveneennnes 113.50-5(a)
DI T=4 017 ) ¢T= o) SUUUU OO PRRTR 111.75-15(bX(1)

Current-carrying capacity:

Demand, fOT CIFCUILS......cicvieeieiiriircrecreenrceceeenmnssirsssesseressssssseseeesessessseesssenss 111.60-10

Of CADIE.......veeeeereeereerieerrerrrennerssstistersssssesteseesssessssssseesesssssssesssesssssssaasesssssenen 111.60-1Ce)

Of fixture wire........ eeerereeeeeressietttesetstetstresiesrtanarasseserssrnnensenes 111.60-5(¢c)

Of portable cords... . veeerrnvveneas 111.60-5(c)

CUITENT FALINIES.ccciiiiiiiriiiiiereieceeeettieeitiretissietereeecneersetnssassnsssersassesssesnessessessrsases 111.25-35(a)
D

Dampers in ventilation air ducts.......ccccccccveceeciiiniiinrncnvenvenecenreeneneneenen 111.10-15(gX(3)

Damp or wet locations, definition of..........ccccccveeerivrceereeerrccieencc s 110.15-115(h)

Decks, cable penetrations of.................. ....110.15-, 111.70-5

Definition Of tEIMIS.... ... ittt scessssesessersssnssnnsrssnsssssnseasssnsassnsanen 111.60-1(b)

Demand factor. See circuit load and demand factor.

Depth sounder, POWEr SUPDIY 0T eeieeeeererinrereeeeersrnreereccesesneenneeee 112.15-5(0)

Detecting, fire. See Fire detecting.

DiSCONNECHINEG IMEAIS. .. cciirueeererrsresssreeemmerssssssesesssortinssssassessserearssessseeasssessssssssroses 111.70-30
Circuit breaker or switch as both controller and disconnect

THICAIIS. ...rrrerenreceerererneeessssversrnsnsssssssssnsnasssssnsesssssssbosrsresssssnsnsnssssssneeansransssenaes 111.70-30(D)
Current carrying capacity......ccccoeeeeeeienens eeereranresesseeaennasecns .. 111.70-30(g)
EXCeeAiNg 50 NOISEDOWET .....ccoceieerireerirreennnsncceeseerarersssnesesssssesssssssssssssnsssnsnsessens 111.70-3
FOr fUSEes....ccoveveeeeeeeraraeseennns teeeserersetttertiressannrasesassereearanaasaranss 111.50-10(c)
For generators........cccoeeeiieeeennvennnenes 111.30-15¢(b)X(1), 111.30-15(cX(1)
For overcurrent devices..... teeerseseeressrsannuneetasassnsnrnneneee 111.50-10¢c)
GEINIETAL.....eicciiceerieeiirernnereniereeeeeessseessassasersenteentersttasttasteseeaseeseerestanessasssssesnne 111.70-30(a)
In sight from controller 10Cation......cccccccvericcreiiiiriicrerrecsvrecseeccrnnsenannsannns 111.70-30(n)
Motors served by a single disconnecting means... rereeesses 111.70-30¢0)
One-eighth NOISEPOWET OF 1€S8S..........evveeareeereiesessnrersessssvssssessessssssssvssses 111.70-30(c)
Over 2 horsepower to and including 50 horsepower..........ccccceeeeeeacnnee. 111.70-30¢e)
Panelboard or switchboard devices as disconnecting means............. 111.70-30(m)
Poles; in which conductors......cceeiiireiieiriireecrccceinnenssreeeereseecesseeressesesssannnnes 111.70-30(1)
Portable motors........ccceeevereane ... 111.70-30(g)
Readily aCCESSIDIE.......ccuiiiemieriiireneneeeeeetereiereereeecessrrssscssssrassssssressasssssnnsannns 111.70-30(p)
Switch or circuit breaker as both controller and disconnecting

INEALIS....covirunrereressrarersssssserncssasnesssnnsenses . 111.70-30()
Switchboard or panelboard as disconnecting means.........ccevveeeruvenennnens 111.70-301)
To be INdicating......cccccvvvevvvmrerereeercnvnreneens ... 111,70-30(m)
To disconnect both meter and controller ................... 111.70-30¢k)
TWO horsepower Or less..........cccceecierrirciecrenenenreniinnnes ... 111.70-30(d)
TYPC.ciiierrrercrneererrrereesasaaracsees reerseetettteararatsaaeeesrnnnreensasannnsrrsras 111.70-30(b)

Distribution:

Circuits in vicinity of magnetic COMPASS.....c.cccccvveeeerrirneerrrereeeeneeeeeeesessnens 111.60-25(n)
Connections to screw-shells of lampholders............ccccceerivrriennens ...111.75-5(d)
For fire alarm system, manual............. 113.15-5
For fire detecting and alarm system 113.10-5
For lighting Dranch CIFrCUIt.....cccevieerieecririiiiennitiriiiieeieeeeressessiossscssrsssersssesssasssas 111.75-5
FOT LiBNEINE fEEACTS couccveeerrrierirrnriersrnrassseisecsenessesssossssesessssrerasnsssssssssreasseneans 111.75-1
Frequency Of, StANAATA.........ccocveereeirrrresiesrsccosenecniissersssssssasssssssssssssrsnsssesss 111.05-25(¢)
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Distribution—Continued Subpart or section
Remote shutdown requirements.........cccceerreerevieiiivieriemennierceiesceesssesssressens 111.50-5Ce)
Segregation of Vital CIrCUILS....cooiiirriiriiiccrrttttiiriieereereeeeereierenveree e rrareessssassanes 111.50-5
System Of.......oovveeeremnrrcereeeenneennns eeetteriereeeararaererrransananes ...111.05-25(a)
Through feed arrangements......c..ccceveeicciiiccnnnnnnnemnnreenseennan ....111.60-25(i)

Ventilation systems.......cccccorviiiiiiiiniiiiiiiiceninnnnicnnanenneeccanens rerveereeeerenens 111.80-10
VOLEABE Of ....eeiiirieiierreieeeennnceeisnineeeenesssssesennmsnieasasessesseesasserssannssessssssoonessss 111.05-25(b)
Distribution panels. See Panelboards.
Door:
Switchboard hinged PANEIS.........ccccccnnniiiiieeeieesreireeemmeanmrensssssseseesssoes 111.30-1(c)
Drainage:
Of pipe for cable ProteCtion........cvmriveieiiiiereneesenreesnniennmsraseescessensses 111.60-1(n)
OF VOICE LUDES....cvvvveeiiiieeerairrrnnrretenmtetiiimieeitetiieeiessssrssssssssssasassssrssssssssssssssnans 113.30-15Ce)
Drawings:
Number of copies FEQUIred......ccciviriiiicirriiiiiiiiiimemniniisereesseeeaeeannessssssrsssasses 111.05-5(¢c)
Procedure for submittal of........ 111.05-5(b)
Required for new construction.............ccccoriinveecrnrneeerasanenaes 111.05-5(d)
Required for repairs and alterations.... reeerrerrersteseseseearnnne 111.05-5Ce)
Drip-proof equipment, definition oOf.........cccovvoeriirriiireeeriicrrenrninnniererereeenes 110.15-65(c)

Drip-proof machine, definition of.......c..cceniiiinimnnniicnninneiinnineecroreerenennns 110.15-175(i)
Dry cell, definition of.......cccoocennvnnnncns tereesssnnrratrereaeessrrsnrasanen 110.15-50(b)
Dry locations, definition Of.......cccciveivineiiiiiinineenecriseniecnreeenennrnnsreessenses 110.15-115¢c)
Dumbwaiters. See Elevators.
DULY CYCLE, INOLOTS. i cceeicceiririiietiiiietieetiinnstreettttiisietessassesssessssatssssssnesssnsensenasssnsn 111.25-15
E
Edison-base lampholders. See Lampholders.
Electric air heaters..... reevreeeseseretererrbieseeerttarerssasrtereranserenererrrasaretnsrrssannnn 111.80-60
Electric clearances. See Clearances, electrical.
Electric power-operated lifeboat Winches......ccovvvviiieicrrrirniieieiinnnenneniniieennnnnns 111.80-55
Electrical installations in hazardous locations:
Alarm SYStEMS...cceeeeereeirerereeesssossssssenns 111.80-5(3)(7), 111.80-5¢(d)X(7), 111.80-5(b)(9)
Appliances, fixed and portable......cccccccieiiiiiiiiiiiiirniniiniiiiiienininnnenieeneee. 111.80-5(b)X(6),
111.80-5(c)(5), 111.80-5(d)(4), 111.80-5(e)(4)
Circuit Dreakers......iieeeeeeveeererernvennnneerssescneessssnens 111.80-5(b)(2), 111.80-5(¢e)(4)(iii)
Communication systems ... 111.80-5(b)(9), 111.80-5¢dX7), 111.80-5¢eXT)
CONSEIUCTION. ....iueiiiieeirrrereeettierttireeeieeseesesasessssssssssrsssessssssssssosssasansasss 111.80-5(eX(5)({)
Control transformers anad resistors......ccccccceeiieeiiieeeeereeernenenesennsesssores 111.80-5(b)X(3),
111.80-5¢e)X(2), 111.80-5¢dX(2)
E1eCtriC CADIES...cccereeriririerrreeiererrnarerereersanmnsesseccssrenne 111.80-5(d)X(8), 111.80-5(e)(8)(iii)
Fittings and boxes....... reveeeseersrsraneranssstianstsssssionnan 111.80-5(d)(8), 111.80-5(eX(8)()
Flexible cONNECtiONnsS........cccevvevvemmrereeeescsirreseresssnenes 111.80-5(d)(8), 111.80-5(e)(8)(iii)
F1eXible COXAS.....ccoreererrrirrrnnrenerreereerrsrssssssseesossssssoesssnnnes 111.80-5(b)X(7), 111.80-5(c)(6)
FUSES.cceiieiieraenrnnnronecenns reeerereeseeeessannnnenserans 111.80-5(b)(2), 111.80-5(e)(4)(iii)
Heaters....ccccceveerevereeeinnen tererreereesrerssseeeeseseseserannrersarinn 111.80-5(e)(4)(i)
INSEPUMENES...c.ccriiiirireiiiccienieiecerenireeeeensenreereeesstiossessenens 111.80-5(b)(1), 111.80-5(cX(2)
Lighting fixtures...... 111.80-5(b)(5), 111.80-5(cX(4), 111.80-5(dX5), 111.80-5(e)(5)
Maximum operating temperatures........ccccoveeinineeeersccniniciininreeencosssssee 111.80-5(eX(9)
Mechanical iNJUury.....ceececrrccrinncrenee ...111.80-5(b)(5), 111.80-5(e)(5)(ii)
VLTS ceeneenneenrnrenrensessvenmnnrrereeereeeessrasneesssessessassssssarsosasss 111.80-5(b)(1), 111.80-5(c)(2)
MOLOIS...cccvciivvrrannrsrccesenennes revesesernnsrrrrrreasessanerarasne ....111.80-5(e)(4)(ii)
MOtOrs and ZENErAtOrS......cicieeeiiieererrairacreeeesiessstassteecemsasmssssssississessssssss 111.80-5(bX(4),
111.80-5(c)(3), 111.80-5(d)(3), 111.80-5(eX(3)
Motor CONtrollers.....ccccceriieriieeecccrneerecrecsereersssseens 111.80-5(b)(2), 111.80-5(e)(4)(iii)
Portable lamps 111.80-5¢eX5)X(iv)
Receptacle and attachment PIUES.....cccovveviniinneieninnerininiininsnecnnnsans 111.80-5(bX(8),



INDEX

Electrical installations in hazardous locations—Continued Subpart or section
111.80-5(c)(7), 111.80-5(d)(6), 111.80-5(eX6)
REIAY....coiciirriiriticnsniieciniisinnircssnnnireessrsseesecessssessesssrstsesssssenasorsusesossrsesnane 111.80-5(bX(1)
Remote control systems.................... 111.80-5(b)(9), 111, 80 5(dXT), 111.80-5(eX(T)
RESIST OIS cccceiirieriiietiineiiiecenrrreenrrerteereteeieeeerereesreesnnnsssssssanseasessisssssnesassnnn 111.80-5(c)(2)
Signal systems......cocceeeeveveeeieereeenenenenns 111.80-5(b)(9), 111. 80 5(dX('D), 111.80-5(eX(T)

SO0LENOIAS....eetvrrerreiieiiiiiiretiieeireateerreesessanenssesssseessssssenrerrtristesssersasssasnnens 111.80-5(c)(2)
Supports.... ... 111.80-5(b)(5), 111.80-5(eX(5)(iii)
Switches......cccervernnens ...111.80-5(b)(2), 111.80-5(e)(4)(iii)
ThermioniC tUDES.....ccciiviiiririirrrereeiireeiireeirreerrecssreesraneeesssasesessnnersassennns 111.80-5(cX(2)
Wiring methods...... 111.80-5(b)(10), 111.80-5(c)(8), 111.80-5(d)(8), 111.80-5(e)(8)
Electrical installations in Class III hazardous locations.............ccuu...... 111.60-40¢e)
Electrical supply, NAtUTE Of......c.cocviverriirrrceeinrireiieerseereseeeesesevneeeteressssesssesesssnee 111.05-25
Electrical systems:
General CoNSIAEraAtiONS.......ccvvvviiireiiiiiirieriicirerenerrinenveerreeeeeesesnreneesesssnns 111.05-15
Limitations on porcelain USe.........cuuveeciiirrieiiriereennmuercesssersseeessersssssrsssennses 11.05-15(g)
Short-circuit current, calculation of.........cccoocveireevimirereeeececnsceeerenesnees 111.50-20(c)
Electric cable. See Cable, electric.
Electric-Discharge Lamp, Standard for Accessory Equipment......... 110.10-1¢e)(11)

Electric Engine Order Telegraph. See Engine Order Telegraph System,
Electric Type.
Electric lighting fixture. See Lighting fixtures and portable lamps.

Electric power-operated watertight door......irieiiiiiiiiiieiiiieeeeieeeeeeeii s csenes 111.80-45
Elevators, Dumbwaiters, and Escalators:
Safety COde fOr......ccovmmriiiirierirerrenienrrrrresrnnnvsssrnsmrersnenseeeeens 110.10-1(gX1), 111.80-35
Standard for Elevator Electric Contacts and Elevator Hoistway Door
INEETIOCKS....oviiiiiiiciiienrrtteeeinsaertreieesestiesreesesssnseeeseserssaesssssessesseasesnsns 110.10-1¢e)(12)
Embarkation deck:
DEfINILION Of.....ciiiivniiccieetireerrtreerniatee e esesreesersrsesressesssensesssssesessssestsssosssenes 110.15-55
Emergency lighting of ... 112.05-10(c), 112.15-1¢h)

Emergency loudspeaker system, coverage of 113.50-5(a), 113.50-15(¢)

Emergency gas turbine driven generator sets......cccccccevveeriviicereeeenn. ... 112,51
General FEQUITEIMENTS........ccovviiriireerireeereciierersnrserennnaenrteessessssssssmesesesssaseesaessnes 112.51-1
Emergency lighting and power system:
Alternating-current tEMPOTATY SOUTCE......vveeiieveererrieceeeeesverseeemessesssssesrsassse 112.40
Automatic system, definition Of.......coccevvvieiiiiviiiieoiieiieereeetsrneeeeeeeessanesenns 112,10-10
Branch circuits.........cccceeverrervccnnnneeennn. .111.75-15(a)(1)
Classification Of SYSLEMS.....cccvvvviiiiiierrnieeercrtrieecer et ceere e ebrse s st aee e e sessaaneena 112.10
Compartment protection..... cresatseetaeeestsenssesaaerasrersnseiseanee 112.05-5(e)
(0701617 o) W03 B 11 3| - TR 112.05-10¢a), 112.05-10(b)
Diesel engine.......ccccveeeccveneeerieeeriireerececsessassissenens 112.20-10, 112.50-1
Diesel SLATUING DALLETY.cveuicicereiiiriciitrreeencnirteennrireree s seeeessaneseeneeseesusesennessnnes 112.50-1
Distribution panel.......... eerreresreneritarsartstieerenssrnsnsensiraes rresserseeeenstrennnnnen 111.40-1(e)
Emergency loads, final.................. tesesessessrassennnearreessesarsanraresnsanaenssnen 112.15-5
Emergency 10ads, LEIMPOTATY......ccciiuiriiiiietetirerseeesemerssstneseessreessesseeessres 112.15-1
Emergency systems having both a temporary and a final source
of emergency lighting AN POWET........cvvieiteeeeeieireeeeeeeeeeesesessaeesssssssssesss 12.20-1
Diesel or gas turbine-driven emergency source of power.............. .112.20-10
Emergency J0AdS......cccceerirecenrueemeieeeieeriiesseessisseeeeeeeereeesssesssssssnes ...112.20-1
Failure of power from the normal source........ ...112.20-5

Potential of final source of power........................ ... 112,20-15
Final source, definition Of........cueeriiioimriimiiiiiteceteee e eeeeseesessasseanes 112.10-20

FOT eXISUINE VESSEIS..cccviiiireeieriieeriiieectreensrttesenresesneesessesseessssessssssssesessssssnsessssns 112.90
For small passenger vessels.........co.ouvueen..e tererrerrseseteenttnnseneessasennesarees 112.05-15
Gas turbine........coeeeiecceceee s ....112.20-10
General reqUIremMenNts fOr.... ... iriieecrrteeeiecc e eeeeeseeesee e e sseseesasesessaesseaene 112.05
(€ 153515 21 7o) RO .111.10-15, 112.50-1

GENETALOT CADIES........ooerreceericiierecircccrreceericeetseseatessaseesensansessses e eesessssesssasas 111.60-20
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Emergency lighting and power system—Continued Subpart or section
Branch and feeder CoNtiNUILY.......ccccccveeernereerirrerereiereisnnereeernresssreosssunens 111.60-25())
Connections to terminNals............cvvvvveerecerieerrecensssisisnnenneeorcensnessssrssionse 111.60-25(m)
Feeder and branch continuity.....cccccereecvvveereeneniirieennes ... 111.60-25(})
Not to be installed in Dilges.........cuveeeecrcrmnreincrriniiccrcsnesensncrsseessssesssssssssrans 111.60-20
SePAration Of........ccuivreiiirtiierrerrvseereeeesreeersosssaseesssssnsansrsassasonneresasesses 111.60-20
Terminals, CONNECLIONS 10.........ceeveevirerecrirrreeeeeesossssiisssonscnnnnnee .. 111.60-25(m)

Intent....oceeererccceerieerrecnennns ...112,05-1
Limitation on cable runs........ 112 05-5(f)
Location of manual CONLIOL...........cccceieeeirieerrrinrsscsneesscesieneneeeneesessessesssneennes 112.35-5
Location of plant On VESSEL.........cccceerrvvvuereerirrereeeeisersersessosssssssessssesersssnsans 112.05-05(d)
Location at switchboard................ everseessaneren 112.05-5(g), 112.05-5(h)
Manually started system loads.... 112.15-15
Manual system, definition......cc.ccoviviiiiiiiiiiriii e reesseenesees e sesenne 112.10-5
Marking of emergency lights.......ccoceveeeeiiiennnenens ... 112.06-10(c), 112.15-1(e)
Nonemergency loads supplied froM...........cccciviiiieieironriiinneinnennereecerneeeens 112.05-1(b)
Operation of dual SOUICE SYSLEML...ciuvveerriererreeieereiecisseeerocsrrsrrsarsnenssensssesssranssrsnns 112.20
Operation of MANUAl SYSTEIM....c..ccieeecrrmrreerrieeeieeeetireerecsasssresssassrnsesesssssssssrsessesses 112.35
Operation of single source automatic system..... ... 112,25, 112.30
Panel distribution.......cccccceeeciiiiiiiinnicccccsiniccnnnnneenns teeeeeeererraesnrernnnnrrennas 111.40-1Ce)
Single automatically-started source loads.... ..112.15-10, 112.20
SOUTCE Of SUDDLY...ciiiiiiiiiirireinanrrennnniessssescerssssaesersarasssnsssessssssssartssarsssssssassasaasess 112.05-5
Storage battery, capacity of.....c.coveiiiiiiiiiiiriceece e eees 112.55-15
Storage battery, Charging oOf........o vttt rereeeeeeenresseseens 112.55-10

Storage battery, general requirements.........c.cueeecveiimririemmncrreninierrenieeneeeneeene 112.55-1

Storage battery, indication of discharge....... ..112.45-1(a)
Storage battery, maximum initial voltage.... ... 112.55-5
Temporary source, definition of.......cc.ccoiiiiveiivieiiiriniiincenens ..112.10-15
Test switch................ erteeesseessstesasaarenrrnnsnnnrsnanrarenterearanrann 112.45-5
Type of system required.......cccceveerrereerreneennes ...112.05-1, 112.05-5, 112.05-15

Visible running iNAiCAtOT...........iieirecerierererrteerirre s ceescreseerreeeeseeseasesessrsensseseens 112.45-1
Emergency lighting feeders. See Lighting feeders.
Emergency lights:

Continuous LIgNEiNg Of......cuiiiiiiiiiiiiiiiiirrresrerererrrarrieessseseessenensessssssssssesen 112.05-10
Inspection of ... 111.05-10(c)(12)
MATKINE Of i cceicrecereecrreanternerssssneeetsereeesseransaseessesssssenssvsnnsenansennaneses 112.05-10¢c)
Emergency loudspeaker system:
Electric cable, distribution Of IUNS.......covceiiiiiiiiiieereeirrriiieeeeteenessseeeeireeeneas 113.50-20
E1ectric Cable, tYDPE Of ..iieeeeeiieercccrrrraetetreeerinreessesssessssnsrnnssssnsssesssssssrsansenns 113.50-25
EXxisting vessel requUirements.......c.cccovviiiiiiiiiinemneeieiiiineeenereenennesreerssssnneressnsees 113.50-90
General requUIremMents fOr...... ... crrrirriiiiiiririeiieiererrrreeaeeeeerasrveeeeseeesesaessenes 113.50-5
Inspection and testing of .........cooiiiiiiieiiiiiiinrveeeenees 113.50-30, 111.05-10(c)(14)
Location of loudspeakers..... rereeeeserenetrerannreeeeeanssenrertresnarsansasanes 113.50-15
OPETALION Of.....reiiiieeeiirrrnrnriieeeeiiearettetteertreenmisseseasseesessesnsssesssssnsessrvassrsnnsensee 113.50-35
PoWer SUPDLY fOr..c.iiiiiiiirreniirireeeeserccnntnnnneeerenccccsseennss ..112.15-1(k), 113.50-10
Emergency power room, emergency lighting of.........cccccccvrriiiirieeennnennn. 112.15-1(g)
Emergency squad:
DefiNItION Of......cccireiieeertieeicrnreeerennnirceeeeeessrserserevssranmesrrneessesseserasressessssssssannnrnn 110.15-60
Equipment locker, communication fOr............eieeeieerrieriiieieieeiieeceecessnenas 113.30-5(d)
Enclosed, definition of........ciiiiinivnnitonnnnnnan. eeeemneensrbessaeas 110.15-65(a)
Enclosed self-ventilated machine deflmtlon o) RS 110.15-175(c)

Enclosed separately ventilated machine, definition of......................... 110.15-175(d)
Enclosure and protection:
General FeQUITEMENTS. . .....cciivieriiereeicrereerieeessseerererassssasssesecsssssrsrararesesseessnsannes 111.05-15
Of current-carrying parts eeeteeessssesstsseeetttarteannsanessarrasaenresentren 111.70-20¢i)
Of electrical equipment..............vvemeeeremneenniiceeeees ...111.05-15(a)
Of electrical equipment exposed to weather........c.cccoeevrviiinnincircccernnennns 111.05-15(d)
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Enclosure and protection—Continued Subpart or section
(0] =3 U139 @ [ eT010) o) B3 o F=< TR 111.35-1(a)
Of BENETALOTS. cccciiiiicriirereieeeiinereresesiaraiesersrssssssseseseersssasssnsses 111.05-15(b), 111.10-15(g)
Of MOLOTS.cccciercivriririsiieretetreceiirarersecesrssrresesssssssssssssssessassessassns 111.05-15(b), 111.25-30
Of overcurrent protectlve devices........uueeeeeun.e. teereesessesunernnannnnnsannannasare 111.55-10

Of SWItChDOATAS......ciiiiiiiericrriireenrrrtenreeceseereveeerreeennns 111.30-1(¢)
Enclosures.........cocvniiniicceeeennnennes rerereeeeenerrares 111.80-55(d)(1)
FOr eXiStiNg VESSEIS....cccieiiiircieeieicierriiicrstteeseseeesesesssssssssenssssssnseseanaes 111.80-55¢Ch)
GeNETAL.....eveeeeeererinnreeeraresnssnnssssesanane 111.80-55(b)
General construction requirements 111.80-55¢(c)
Motors eeererreeeessteressrbeteaseatoesetsiesrsteeraraseesssetaer st ttsesesssnraseesssnratassnene 111.80-55(dX(3)
Testing of lifeboat wmch electrical equlpment ..................................... 111.80-55(g)
Engine order telegraph system:
Electric type, apPlICAtION Of ......ccccvinvrierccrrenecrrrnieniicisrererersssnreessssesssssessseses 113.35-55
Electric type, audible Signals........ccccvieeervrisvseneeerreceeiieerssssssrnssensennns ... 113.35-40¢e)

Electric type, construction and installation of...........ccccccceeiveiiimeeriverreeeen. 113.35-45
Electric type, dial illumination........... ... 113.35-40¢f)
Electric type, general reqUIrements............ccoceeevvevneeeemereenemseessereseeonennnnnsssse 113.35-40
Electric type, method of operation.........ccceerreevnvennne. restsserencecenernree 113.35-50
Electric type, power failure alarm.........cccceeeeceemveereeeeeireeireceneeens ... 113.35-45(e)
Engine gong type, appliCation Of.......ueeeeveeiieiiirerneeeeneeeireereceeeccree s secseeesessone 113.35-15
Engine gong type, general reqUIrements.......cccceoeiiveeveeresnmescereosereneanesnenesse 113.35-10
EXiSting vessel reqQUITremMENES...ccccvceurivveeeeeeeernrieeerrereesieniissssssssssscssssorsonssnsennne 113.35-90
General reqUIrEMENLS O ... ittt ceeseeseressessesiseoessesnsssssssrses 113.35-5
Mechanical type, apPlCAtION OF .......ooeiieeeieceeceeieieeceee e seseseeesessesssnnens 113.35-35
Mechanical type, audible Si8NAlS.......cccviiririreierierrnnreiiieiieeereeseensesssssseossses 113.35-20(e)
Mechanical type, construction and installation of..........ccceeevveiiiinviinnvcnnnns 113.35-25

Mechanical type, dial illumination............cceccevvvuvraannee 113.35-20¢£)
Mechanical type, general requirements......ccccccevvvverrenernnennnees ... 113.35-20
Mechanical type, method Of OPeration........cccvviiieemmeimeieciirenrienniceereeeeeeees 113.35-30
Engine room:
Communication required rereeeesinsressessesestseseeeatensrerensrerenssesarannrannsnnnsene 113.30-5¢a)
Emergency lighting of......... eererearareresensenn 112.15-1(c)
Lighting of ......cooveevevrieeeeeeceeeereeenees 111.75-1(b), 111.75-15, 111.75-15¢a)(2)
Equivalent:
Conditions under which equivalents may be used.........cccceveeverireecereresrnnens 110.20-1
DefINItION Of....cvviiiiiiiiniiieeierieiireeieseirercrereessseesessssenessessensasessssssrressasssssssssssss 110.15-70
Escalators. See Elevators, dumbwaiters, and escalators.
Escape trunks, emergency lighting Of.......ccooeeeverreeeiiieeeticencceeeccerceeecenee 112.15-1(d)
Excelsior, combustible flying from. See Flying, combustible.
EXCItation, DrOPULSION..........ccoiiiriiirieciecrecrneeerneeernsessensresnssesssseessaseassssssses 111.10-10(b)
Exciter, generator..................... crsesssensissasasesssstaessssannnsenarenses 111.10-10
Existing installations and systems:
Electrical system and equipment general............cceevneeeiiennnneeieniesiieoeeeesseans 111.90
Emergency lighting and power SYSteIMS.....ccucceecvrreeeriereieeeieeeeeeetineeeeeeeeeessnanens 112.90
Emergency loudspeaker systems e ere ettt e re s e st be et e e e aaeenens 113.50-90

Engine order telegraphs.................. . eeerereeenes .... 113.35-90
Fire-detecting and alarm SYStEIMS........cccererrrrenrercnrrrritersmressereeseneesssnesrannes 113.10-90
General alarm systems...........ccceuunn. ... 113.25-90
Manual fire-alarm SYSEEIMS....ccccccirerrreeccrtrerensrrreerersstaeeesssnnseesessrsssssssessssssesssens 113.15-90
Refrigerated spaces alarm systems.........cceeuuveeee ... 113.45-90
Rudder angle indicator Systems..........oocccvceevieeereveinnervnnsnnene ....113.40-90
Smoke-detector systems..........cceeermenun. .... 113.70-90
Sound-powered telephone SYSLEIMS.......ccccveverrreerrrriererrensirreessseensennes ....113.30-90
SPIinKIer-alarm SYSLEITIS. ...cocevererrreeninssreeesssesessessnrrerasesersssnscssssressessssssssesensnn 113.20-90
Voice-tube systems............. ... 113.30-90

WHhISEIE ODETALOTS..........viirieieeeeeeeererieecreresecesneesssessensssransnresssnsessssrseresseesosans 113.65-90
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Exit lights:

CONSEIUCLION Of ... eeeeiiciiiircirrerceererreeaereee e eesccssreseesesssessatesessssnnnens 111.75-15¢(d)(2)
Inspection of 111.05-10(c)(12)
REQUITEd......ccccvnreeeirnrreieccnenerereresseeeseresssseesersessensessssssssnns 111.75-15¢d)(1), 112.15-1(e)

Explosion-proof equipment:

Definition Of....cccvvcvireirreieciirrnreeeeiieriineeecinsesreecsssssressssensens 110.15-65(e), 111.80-5(a)(2)

Minimize Need fOr..... ..ottt e sssaress s ssessesesanses 111.80-5(a)(4)

ReQUITEMENLS fOT ...ttt eeeeeessesssssssssnanasanes 111.80-5(b)

Explosion-proof machine, definition of............ccccveeeeene. 110.15-175¢j), 111.80-5(a)(2)
F

Feeder(s):

DefiNItiON Of.....coivieiierreieiierirrireeeererssrencrrssssrecesesssressssssessssssesssressssssesssnsmnes 110.15-85(k)
For general-alarm system.......c...ceeeveunreeeennns ...113.25-10(b), 111.70-1
Power, definition Of ......cc.ceeeierriiriieeiiieiiirrerreetrecessc e nreesessereeeesesenses 110.15-85(m)
Segregation of Vital fCC7 28 v reeeceecccre et e e e s e snenene 111.60-25¢0)

Feeder Circuits, tranSfOTINET ...........c.iieeeieeeeecccccieer e csesesvsereeeesssnnasassssessasanns 111.75-3

Ferry, definition Of......coccceeiiriiiirccrrcernnnreeetreteeeeteeerrnernnaeeeerecsnreessesssnssonaeesenes 110.15-75

Fibers, easily combustible, handling areas for:

Electrical installation in.. resesseseeeesestsarbrbetstrtnnatesrenanrrrerertisartersrrsncrennrnres 111.80-5
Hazardous classification Of.........cccourveeevmeeereereinecennniieneseeccnneeeescsnnne 111.80-5(a)(8)

Fire alarm system, manual:

EXisting vessel reqQUITEMENTS.......ccureeeeevveeerereeenreeneeeeeenieseeeeseseesessesesssssnennne 113.15-90
General requirements for............. eetttttttan enreerasssssassasannrerrersesiennrsnnrarnne 113.15-5
Inspection and testing of........ccccevrerreeecerernnnnnnneena. 111.05-10(c)(15), 111.05-10¢(d)(2)

Fire detecting and alarm system, automatic:

EXisting vessel reqUIrements.......cccuveeeirinrerirrremnuieeereieesisieenecsssereessssssensennnes 113.10-90
General reqUIremMents fOr.......cciiveiirrreirneenmmnmeeereerrecsserirsessenesseesssssossnes 113.10-5
Inspection and testing of........cccccveeeevreerreeeemeenennnnen. 111.05-10¢c)(15), 111.05-10(d)(2)

Fire extinguishing system for propulsion equipment 111.10-15¢h)

Fire pumps, emergency, source of power for reeeereenaneens 112.15-5(f)

Fire screen door holding and release system:

Firescreen door holding release SYStemS.....ueeeereecrneeeenirirsseesssnesssssnseseesn 111.80-50
Application ...111.80-50(a)
D INILIONS.c...eeiiiicececceererececritereeecsssreserecsssnssessssnssessssssesssrrsssssssssstossosammen 111.80-50

Central control station . 111.80-50(b)(4)
Existing vessels................... . eeeereerrresereeenns 111.80-50(e)
GEIMET AL ....cececrreerrerceaneeecesrsssnnssnnsssnnssnsssssnssesssnseesesssessssnsessssesesssnssesssssssnssssasen 111.80-50¢(c)
General FeQUITEIMEIES. .......cuueerrerereeeieeerieeeeeeeerresrsrrnrerereressssssssesesssssssessesenes 111.80-50(d)
Firescreen door...........cccceeeu... ... 111.80-50(b)(1)
Firescreen holding device.... 111.80-50(b)(2)
Local control station.......... teeereserrsrerrnnnnnreeernans .. 111.80-50(b)X(3)
SOUrCE Of DOWET fOT....uuuriieieeeeceeeteeetrieeeeeeeeesressnrnresreressesssssesssssssessssssansse 112.15-1(1)

Fixture wire. See Wire, electric, fixture.
Flash point:
Definition of....ceieeriieereeeccccricciiene. ereeeeeeeereeeeeteseseneasrerersreraserrnnnn 110.15-80
Of fuel for emergency diesel generator. . reerrrnneerernn 112.50-1¢a)
Flexible cord. See Cord, flexible.
Floodlights, lifeboat. See Lifeboat floodlights.
Fluorescent. See Electric discharge.
Flyings, combustible, handling areas for:
Electrical installations QnN.........cccceeerrieninieeecriinreessseecsesseeesnsssssnsessnsesssseressssnaes 111.80-5
Hazardous classification of..........ccoooeveeveennuerereneennn. 111.80-5(a)8)
Freeboard deck:
Emergency plant located above.
General alarm battery located above

.... 112.05-5(d)
113.25-10¢aX(1)
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Frequency:

- Meter TeqUITEd.......uciiineeeeiiiininenicrnnniiennsiesssesnssssssesssnessssessesossanass 111.30-15(c)(7)
Standard........ccceerervennenns feessssressestntacerannnnene 111.05-25(c)

Frequency meter:
Definition of......cceeeeeeeeeeeenns 110.15-100(d)
Required......cccernenreeeeeccecccensrvsnsneenns rererenareneeserennseeares 111.30-15¢c)('D)

Fuel-oil service pumps, remote control of . .111.80-13(e)

Fuse(s):
ACCESSIDILILY Of..ciererrieieiiieriirtier e ctreeeeeccsrsesnresesesssaneeeeenes ... 111.50-5
Accessible from front of switchboards...... 111.30-10(a)
[OF:) 7 9 T F=1 T 71 o OO RRROS 111.50-15(c)
Construction of..... ... 111.50-15
Current limiting 111.55-20(a)
Current rating of, definition eerreenreeeeenses 110.15-185(cX(3)
Definition Of ... e ceeeeesreseeeees 110.15-185(cX(1)
Disconnection of................... 111.50-10(c)
Enclosure of.......ueeereeeveennenns 111.50-10
In grounded conductor...... 111.50-1(a), 111.50-1(e)
In hazardous locations...111.15-5(a), 111.80-5(b)(2), 111.80-5(c)(1), 111.80-

5(dX1)
INSPECLION Of.......oceriiieireeiceeecrennnnnrrsiseresnsnsnssssesssnsssssssrssessresssessensssnsens ....111.05-10
Interrupting rating requ1red reeerereseeesesenesrsens .111.50-20
Location in circuit............ . Cereerrerteettentnrnnererereseeenen 111.50-5(a)
Location ON VESSEl.......ccciviivereeiiiinnnninnssscressesssscssscessrserssens ererereeeeraene 11.50-5(b)
MATKINE Of...cciieeoeenrerreeeriniitirienecrsrsnessteresssresssrssesasesessssssesssessssssssnes 111.50-15(d)
On panelboards......cccccceveeenneneecnnonne eettesaressesssetttrtaseeerarnnresnsreneserrre 111.40
On switchboards.......ccccceeeeeeeeinnrineeereecrerenns 111.30-10¢a)
Plug fuse, edison-base type............ ..... 111.50-15(a)
PlUg fUSE, LYPE S...oeeerrenreenneeerercrererssnneeeeesessrsssresssssessssnssesssesssssssssssesneens 111.50-15(b)
Rating of for conductors....... .. 111.45-20, 111.50-1(b)
Rating of for lighting branch circuits . ..111.75-5(c)
Renewable link fuses........... 111.50-15(a)
Standard for.........nieniienn. eererees 110.10-1¢eX(3), 111.50-15(d)
Types prohibited............ccc...... .111.50-15(a)
Voltage rating of, definition........ccccccerereereereeeeecennne ...110.15-185(c)(2)
G

Galley, emergency lighting of......cccccccivviriiivirienieens 112.15-1(g)

General alarm system:
Application........ reeerreraiererersnnnraneseses S 113.25-1
Bells, 10Cation Of.....ccccceiiiiiiiriiieireerceccnerereeeescneeeenesessssnesessssons 113.25-10(c)
Bells, type of.....cceveerereeennnnn 113.25-15(c)
Contact maker.........ceeeeeeeeeeeivercnnnnees 113 25-15(b), 113 25-20(h), 113.25-20(c)
Detail reqUITremMENts........cccoverveevirieienrveriirnnsciuescsssessssseeessssessessasses 113.25-15
DISETIDULION Of....cuvveeveeiiiirerieeninirericniereceneresnreissessrssssssessssesses 113.25-10(b)
Electric cable and distribution fitting for ..113.25-15(d)
FPOT DATEES...couereeirceierccrerernneeneeenerseisssrinreesessessssmmmeesesessssassosssssans 113 25- 25(a) 113.25-30
For existing vesSels......cccciivvmreircrnererennneeecninecsssneennns . . .113.25-90
General requirement for........... iresesestreeeesennnareseenrnttenaesesrensnnenseesane ..113.25-1
Inspection and testing of 111.05-10(c)(13)
Marking Of @QUIPIMENt......cccciivreeeriieectiiiieiseeeseeeeesssseeetssessssesserssessssssssssas 113.25-20
OPETALIONS.coiiceeeeiecisereirriearereeerrsreressererrissressssseresssersssresssssssesssassessssssosessssssnsesen 113.25-5
Overcurrent ProtecCtion........uiieerrceeeeeeieeiciccceeeeeieesseeeeseesevraneeens 113.25-10, 113.25-15
POWET SUPPLY OF...cuuuieeeeieeeieeeecieeiteeeeeeceeseeeessecseseeneeenssnne 113.25-10(a), 113.25-15(a)

General use switch. See Switch. -
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Generator(s):
AMDbIent tEMPEIrALUTE.......ccceviecrirrercreeirscsnrnnnturererensensssessssnssassrsssressssonssassereen 111.10-30
Cables, IN DILEES....cuviceiiiiiiiiiiiiiiiiirreeiiirrirssscieriresssesresessssssssssrosssnnssssssssansssrvonns 111.60-20
Circuit breakers and fuses in cascade Syste€ms........cccceveveeevrivnenrnnereenenes 111.55-20(b)
Circulating CUITeNtS....cccvvvveuereeerervirnrereereencansensenenens . 111.10-15(b)
CONMECEIONIS.c.couuviierireriniiiiiiieereetieereeeraeseeessssssesssssessesssssssasssssssssssssasassssssevesens 111.30-10¢c)
Construction of........ccccceeevveveannenn e tteeeeeerareesettetseerttaantbtttessasernanesostnanan 111.10-15
Emergency diesel-engine-driven...........cecveveernn.... 111 10- 15(1) 111.10-20, 112.50-1
Equalizer bus.........coeeereereenveenennn. 111.65-5(b)
Excitation of.. 111.10-10
Field switch................ ... 111.30-15¢¢)(9)
FIre eXtingUISHINE....cou i iriiiicieeiiececrreereiseiinrcecesrssss e sesssesssssssrasasassasenseannnns 111.10-15¢h)
HEALETS fOT..cuuiiiiiiiiimieccieeiireicersireeiiretreatasesssesassassssessrssssssssssssassssassasesnsesennen 111.10-15(¢)
Indicating INStrUMENES fOr......cccvrriiiiiiiiiccrinnriterecrrrrrerrssesssesssssrsssesersesssssenes 111.30-15
In hazardous locations....................... 111.80-5(b)(4), 111.80-5(¢)(3), 111.80-5(d)(3)
Insulation, dielectric strength of..........ceiieiiiveiiereeiiverrerrerivrererereerrseeesees 111.10-35
Insulation Of WINAINES....covueeieiiecerrenirenreosernneteeninresersersssssesereesessanereseaaseses 111.10-15¢)
Lubrication.......c.viiieiiencieneeeeccceeeeennenns ... 111.10-15¢j), 112.50-1
Moisture condensation prevention..........ccccceeeeersreirerereeeserrrveneeerennereserns 111.10-15¢c)
NAIMEPIALES......ccvvvrivrirecrerniniicereerssnssssoessrmersenssssserersenssnsassssssanasssasesnanne ..111.10-15¢e)
Neutral, grounding of, at emergency switchboard.... ... 111.65-5(d)
Neutral, grounding of, at main switchboard............... ....111.65-5(¢)
Neutral, overcurrent alarm.........cccocoocccccccrvrvvvnnnensessscssosnnns ....111.65-5(a)
Number required and size for ships’ service... ...111,10-1(b)
Number required for propulsion ....111.10-1Ca)
Overcurrent protection of.................... eeveerrreeennnene 111.65-1
Parallel operation............ . eeeene ...111.10-25
PrOUECLION Of covvvvreieiiiiiieeiieeeeennrsecrrerisseissesessasrsesssennsassssessorsssssssrssssssnsss ....11.10-15(g)
Prime MOVETS fOr....uu ettt trsetteneeeessssssstsetetsereseressssssssesssssssssssnes 111.10-5
Short-circuit current, calculations of eeeeereessttennsnsresenrensrnressessransaes 111.50-20(c)
TempPeETrature AeLECLOTS....ccvviieiiiiiiiireirrrreteriiietierereeetteeeeerresesseasssasssssasnmmessnss 111.10-15¢f)
TeMPETALUTE TISE.......cciiiiiiiiiiieecctiaciannnranmesssniietresserecssestosserssmmesssrsesssrranssssssssses 111.10-30
Terminal arraNgemMENt... .o vuuicieeerirenmueeerirrmeeenmriorecsrerarsrsesssreceersssssscenssneses 111.10-15¢(d)
TESLS..ueiiierrreeieeeeeerinreeareeneeeaes e . 111.05-10¢c)(4), 111.10-40
Three-wire, CIrCuit BrEaKEI fOT.......cviiiiieeiiieirieneeieerereeeriernsssseessserenesnsseresnes 111.65-10
Ventilation.........coeeeeeeecereenennenn.. rererrrteereerrraaeanaans 111.10-15¢g)
Voltage reguUlations....ccccocoivveiiieieiiiieiiieniiieeeiiceissssesesesessssssnananns 111.10-20, 111.30-15(c)
Grain, bulk, handling areas for:
Electrical installation IM.......cccccccvvmviiemncmiiniininiiieceieineiiireeeserseeeessemnmmsssssessans 111.80-5
Hazardous classification of . 111.80-5¢a)(7)
Great Lakes, defiNItION Of.......ccceeiiimriieeiirecenniriniinieiresesssssisssesssrsesssesssssessersnsese 110.15-90
Ground, definition Of ... i s e eeaes .... 110.15-85(d)
Ground current, definition of......... 110.15-85(g)
Grounded, definition Of............veeiiierrrrirtririeeieirreteertrriressrereceraseeeeeesens 110.15-85(e)
Grounded conductor:
Demand 108 fOT.......ccoiiiiiiiiiiiiiiieceteeeiiecttreesceeeeeieareteeteeseseesrerssressasesasssases 111.50-20(a)
Emergency switchboard bus-tie.... teeremereeeieresirarreeessasasnnnreseeisanasannnns 111.65-5(d)
Overcurrent protection of .... 111.65-5, 111.50-1(e)
SWILCHINE OF coevviveeereiirerrciircrircesrecreesrreessesssrasmnsnsiovensassessessassssessvssessenssossssss 111.55.1(a)
Ground indication (detection):
DefiNitioN Of .ccooeeeieeeveiieeeeeeee ettt ereeeeessssrnrecesscssssneeeseeessesssnsssssessnnen 110.15-85¢i)
For electric PrOPULSION........cvvvveevtvteeneeerrrriiertieeeeeerintnieeecrreteasescssssrrnannnnsssss 111.35-5(j)
Located on dc switchboard... 111.30-15(bX(7)
Located on ac switchboard 111.30-15(c)(12)
Grounding:
Inspection and testing for.........cccoiiironvvnnmnnnrirereccsnmmnemenuuieseenseeenss 111.05-10(c)(1)
Of cable metalliC COVETINE......cuittereermrerereeennireienneenierneeeeenans 111.60-1(m), 111.60~-1(n)
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Of dual-voltage ac generator NEULIal...........ccccveeeveeeiiecciinireneeeerrecesssaneens 111.65-10(b)
Of equipment in hazardous locations...111.80-5(b)(7), 111.80-5(c)(6), 111.80-

5(c)(8), 111.80-5(dX(6)
Of permanent €QUIPIMENT.......cccceeeieeriereriieriresirenrrnreeeeeeeeesessnneaneeecssesssnses 111.05-15(£)
Of portable eqUIPMENTt.......ccccvvriiimereerriereereriereeereeeerecesssesrreeerrieesens 111.75-30¢d)

Of switch and circuit breaker enclosure.. cerennrnarareaaes .. 111.55-1(h)
Of switchboard mounted apparatus..........cceeeeevmmnveereenenn. 111.30-1(j), 111.35-5(f)
Of dual-voltage dc generator neutral...........ccccovveveeeeereeerereenisivveneeeenes 111.55-1(hX(3)
Grounded-return circuit, definition.......... 110.15-85(f)
Ground CONtrol PANEIS.......cccccceirrrnremieeeesiciiirenereresersersassssaseseeersossesssssasssssessrsonns 111.70-25
Arrangement........ . 111.70-75(b)
DOOT INEEIIOCK. ...ceeeiiiiiireiirercrisiestenrasirsracetsteesscsssssronsarsssesssssssrnssssaseerssesssessas 111.70-75(c)
General......ccovvveieeeccrerceenaisecaccssssonan reeeeveeetrneennenes 111.70-75(a)
NAMEPIALES...ccceiiriccetetesseeeeteetonusssrssssssssaseesessrssessresssnsnsansennnne 111.70-75(d)
Gyro compass. See Compass, gyro.
H
Hazardous locations:
Avoidance of locating electrical equipment in.........cccceeeeeeeeieveeieeerennnee. 111.80-5(a)
Classes and Groups of.........ccceeeruemeene ....111.80-5(a)
Wiring methods and materials iN......ccccoiveceiiicirinmnneeeereineenereeieeessnseeseesreee 111.80-5
Headquarters, definition of.......ccccccvvvvevevvevennnnnnnnne remeeseetereeesnnneeeesaarasaee 110.15-95
Heater(s):
FOr motors and BeNETatorS....cccciiriiiieciieseirineeciriesssssensereeeeerreenneescsssnsesseses 111.10-15(c)
Hemp, combustible flyings from. See Flyings, combusti-
ble.
Henequen, combustible flyings from. See Flyings, combus-
tible.
Holding and release systems for firescreen doOr........ccveeeeveveennereeriescrincnnens 111.80-50
Hookup wire appliCation.........cccccueieuvererereeneecmrivescecssencneens ... 111.60-5(j)
Hookup wire for communication and alarm systems..........cccvevvrvmveveveeeeeeneen 113.05-10
Hospital operating rooms. See Operating rooms, hospital.
HUll TetUIN CIFCUILS..cevieeriiiirreeeieeiiiearrcreterieetieneireseteeteeeeiessssnssrreesecsssssssnssnnens 111.60-25(1)
I
Impedance coils in hazardous locations....................... 111.80-5(b)(3), 111.80-5(d)(2)

Indicating instruments. See Instruments.
Inspection. See Testing and Inspection.

Inspector, definition Of.....eeeeveriiriiiiicceeiininerreeree et erreereeereeceeeeceeeeeenes 110.15-120
Instruments:
DefiNition Of....ccviiiiiiiiiiiiiriieeiiceeerceerrererres e eesessnnnnnsnsssessessssssssosssssssssseren 110.15-100Ca)
In hazardous locations eeeresaseettetueeseeentaranetanerrres 111.80-5
Indicating, definition of .. 110.15-100(b)
Required for emergency battery Charger.....ccccueeeuriirrrreriiiccirerercereciosenns 112.55-10
Required for switchboards......c...ccceecevvevmnreneeerereeereececne. .111.35-5(f), 111.30-15
Shunt, definition Of ...t eese e e e eenes 110.15-100¢h)
Insulating materials, Classes Of......c. ittt ireeeereeeeeeeceeeeseens 111.05-30
Insulation resistance, testing of........ reverereeeas .111.05-10(c)(1T)

International voyage, definition of.....c...cccoeeeeeveciiviininnrnnennnnee. ....110.15-105
Intrinsically safe instruments and equipment for wiring... 111.15-100¢)
Intrincially safe instruments, special requirements for..........cccceeevrreveererenenen 111.65-3
INtrinsically SAfe SYSLEIMIS. ... ciiiiirieecretieeessereanmrerreterseaserresnssessrrervesssssssssrsruansases 111.80-8
APPLCALION. ... civireccriirrrrncircrcccrennneeeeeenee ..111.80-8(a)
Coast Guard evaluation and test procedure..........cooocececiirirciirnreeenecerennnns 111.80-8(d)

General reqUIremMEeNLS..........cocieveeneeeerieeceeereeereerecsssscnnnsesressesssasessssesesssrssans 111.80-8(b)
Submittal required fOr APPrOVAL.....cccceeeeevveeeeieriiirrernrnnrieemnrerenrmseerereresssese 111.80-8(c)
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Intrinsically safe systems—Continued Subpart or section
TeStiNG FEQUITEMENTS......ccvvveiiririreieirrieennrnressessinrareresessssessesessssmeeseneeseessnnes 111.80-8(e)
WIrING INSLAIIALION. .....cceieeereiceeeeeee et sneasesesssssnnes 111.80-8(f)

Istle, combustible flyings from. See Flyings, combustible.
Isolating switch. See Switch, isolating.

J

Junction box. See Boxes, junctions, outlet, or connection.
Jute, combustible flyings from. See Flyings, combustible.

K

Kapok, combustible flyings from. See Flyings, combustible.
Knife, switch. See Switch, knife.

L

Lakes, bays, and sounds, definiton Of .........cccocveieimimmmiereiiiiiereereeneeeeereeeeeenenes 110.15-110
Lampholder:

For portable lamps in hazardous locations teeetenntenrssraaneees 111.80-5

Standard for, EQisON-Dase tYPe....cccovvueririeerereriereersrseerrmerssneneeeeeneeosssnne 110.10-1¢eXD

Standard for, Electric-Discharge-Lamp Accessory Equipment..... 110.10-1¢e)(11)
Lamp, oil, storage room or locker:

Electrical installation iMN.....ccccvecceiccreeiees et erereeereeseseeeenee s s seseas 111.80-5
. Hazardous classification Of........cccccvvreiriieeceieevririceniieeeeeereeeee e 111.80-5¢a)(8)
Lamps, portable. See Lighting fixtures and portable lamps.
Lantern, battery OPErated......cccviiiiiiiieiiieiiirereriicieriresseessssesssseessesesessssasss 112.05-10¢a)

Large Air Circuit Breaker Standard .. 110.10-1(c)X(2)

Lifeboat floodlights:

Arrangement Of.........ccccveeviirriiiieieeccereeeeerecessensossessaees 111.75-15¢e)(2), 111.75-15(a)3)
Construction of...... 111.75-15¢eX(2)
[075) 017 o) I o3 200 USROS 112.05-10¢b)
Emergency SUPDLY fOr......iiiveeeriererriiiereerenreeenmeesssesses 111.05-10¢(b), 112.15-5(c),
111.75-15¢eX1)

Required........... eetrtesesttsaerrseetettnataaesanseesareraserranssesnrrinranses 111.75-15¢e)X(1)
WL OF...oeereireeieieniriretierrrreireeeeeessesssnrasteessesesesssssnsssssssnsessssssnesnssesesnns 111.75-15¢e)X(2)
Lifeboat winches, electric pOWer-operated..........cccccceeeiieeeiieierieeerrvenreneeeeeeanns 111.80-55

¥-N 0] ¢13T52:17 (o) o F RO ...111.80-55(a)
Approval of equipment...............coceunu... teeettesnnressseeereesarresarneeeanaes 111.80-55¢(f)
..... 111.80-55(f)(3)

Motor controllers... ereeereserareseanresesensanerene 111.80-55(£)(2)
Shipboard installation Arawing..........cccceeeeveceeeeiiivnemmreeeeeeneerereeesnnee 111.80-55(f)(4)

Switches......ccooceeeeeececreeeecccccneeeeen teeeerecsansansesnrennsennenen 111.80-55¢f)(1)
Approval of installations................... etesereserrttesssierenniasaennressernrarsrresanare 111.80-55¢(f)
Detail construction requirements...........cccccveeerrieveiiiceeiscceecreesreeeeeeeeenne 111.80-55(d)
Electrical ClearancCes....c.cccoeevviuerreeerreececsnrereeersessesssssssssnnnnnnnns ....111.80-55(d)(2)

Wiring of lifeboat winch components.......c..cccouvervemremmreecererrerneeenans 111.111.80-55¢e)
Lighting branch circuits:

D T-331 0107 [0) o 1o ) 0RO 110.15-85(p)

Emergency SOUICE Of SUPDLIY ... eieeiiceccreeieeeseeeestesseesessessnnnresesessassnas 112.05-5

Fixture wire, overcurrent protection of......... tesseesvossranannsananne 111.75-5¢a)
For lifeboat floodlights......ccccovviiveriveeeieriiieeeeececcecccereeveeeeenees ....111.75-15¢eX(1)
FOr MAChINEIY SPACES.....coiirmtiirrireieeirrreeeieieeserenreaeserseeieseessseene ... 111.75-15(a)(2)
For passageways, PUublic SPaces, €LC....uueuurrccerrecerecrerrrvanenns ....111.75-15(a)(1)
FOr SiZNaliNg L1aIMDS..ccciicoovtrrieeeciiiireteenc e eeerre st eseeeesssssssasesenesreeesseeanne 111.75~-15(h)
LOW VOILAEE SYSLEIMS. .. ciiiiuiiiiiririinetineeiineeiieeeiieseresesreessassessesssssessosssesssssnsnsense 111.75.10
Minimum wire size for............ 111.75-5(c)(1), 111.75-5(¢)(3), 111.75-5, 111.75-5(e)

MUlti-lamp FIXEUTES...cocovveiieeeccccee e rees e e eee e e s eseomnnens 111.75-5(c)(4)



INDEX
Lighting branch circuits—Continued Subpart or section
Overcurrent ProteCtion Of......cccciceviiierrrnrircciicnciirireneeerieteeereereeseesessssssssnsssssens 111.75-5
Polyphase circuit, limitation in use of........ccccceceiivvvieeeeeniecccvieeeeeees 111.75-5(cX4)
Receptacle outlets........coovvvreereneirccnrinrannnns ... 111,75-30(a)
Standard voltage of...... ....111,05-25(b)
15-AMPETre CIFCUIL....cciviriireeeiiriiiiiiiiitiriccnreensetetsietieenneeeesinetsesnsssasssssssesserssene 111.75-5(b)
LIRS ¢ 1 150 LS o1 ) o 610 ) L AU OO OO 111.75-5(cX(3)
RTURE: ¢ ¢ 1=) o 3K 63 ) o 61 0 0L 200 UOUU ..111.75-5(c)X(4)
Lighting feeders: -
Arrangement Of, BENETAL......cccciiiimirirrrcrccccrireeeessesssssssersersrtessessssssssssesssses 111.75-1
DEefiNItiON Of...cciiriiiiiiiiiirriiiciereteettrnnnicrrsieeetessesesessesssnnsesrsassessssssssssssssnsoens 110.15-851)
Lighting circuits and protection.........cccceuveeenne . teeereeesanrnrareenrraneereseeeesen 111.75
NaAVIZALION LIZNES.....ueccirccrrriireeiirirestieciisrssessesressressssssssasassssessesssssusves 111.75-15(g)
Passageways, public spaces, etc eesestararernees 111.75-15(aX(1)
Public spaces, DasSABEWAYS, ELC.....ccurreeerriercrnrnreeresissssvssnrreseeeiesssns 111.75-15¢a)(1)
Pilot ladders....cccceeermnreerecrecesssnnsavenes tetseesestnnannarnnnnnnnnne 111.75-15(f)
SigNAalling HHEItS.ccouvueeeeieiricieereeeiiiiiietieecnierssessesteeeesesesssssasseessasnannanssesseses 111.75-15(h)
Application.................. 111.75-15(h)X(1)
Detail requirements.........cccceeeees . 111.75-15(h)(4)
General requirements 111.75-15(h X 2)
Signaling lamp circuit................... ... 111.75-15(hX(3)
Signaling light for existing vessels........cccccrvriirererrmmmnrireeecaeneenees 111.75-15(h)(5)
Toilet rooms, WaAShIroOmS, €LC.......ccccvvvvcueeieereeinuunerrccsseseecsssesansaseene 111.75-15(b)(2)
Washrooms, toilet rooms, €tC.....ccciiiiiiiirrircirrircreernereeneereennnnes 111.75-15(b)(2)
WWOTK SPACES.cccceirrssvrreraneeneesissssssnssnmaranesmmsssaressoss 111.75-15(b)(1)
FOT CATE0 SPACES. ..cciiieeerreeccrssassurasssosssicisesssssssasssssssssssassssssssssssssasanssnnsrassssssss 111.75-1¢¢)
For emergency lighting......c.ccovccimmmmeeeernnsscciesissrennnrarneeeenens 111.75-1(d), 111.75-1(b)
For machinery spaces ererressierteeseieestsesaaaeentrenee 111.75-1(b)
LigNtINE fIXUUTES.c.uviiiiteeeiiiiietirretcecrrerersressresssrssssnessosssssrsssssasassanrensossnsassensessns 111.75-20
General FeQUITEIMENTS. ... .cccvvirrriceiiirreeeesererssssssssssssosesassessassssarssnsssssssssnssnsss 111.75-20¢a)
Grounding of lighting equipment eeeeeeeerreseeestiaeateeerenns 111.75-20(c)
INSEALLALIONS. ... ccitirirrerieriincnciosrtiissesiinsseersrsosssssstesssceasesessssrosseserssesasssnnsasenne 111.75-20(b)
Lighting, general requirements for:
Artificial.....cooemrrrmvennens reeeeeserettenesnnnssareeanrettetssennnnrannssennseentstrenresarne 111.75-15(b)X(3)
Berth lights....... . ..111.75-15(b)(4)
Crew spaces and work spaces 111.75-15(b)(1)
Exit lights. reesetersennreeasteee et easeseraeeessnneraesesasaarsesesrane 111.75-15(d)
Lifeboat floodlights......cccovirrrnceriiiinrerrercnerenmrccnnetennessecsssnnsseneenemmseeseessseses 111.75-15(e)
PHlOt JaAAETS..cccuiiieiinriierrererererrarmereeciteeeeresstesesescrsssanesssessssssnsssnnemsasssaesssaseses 111.75-15(f)
Washrooms, toilets, et........ . . .. 111.75-15(b)(2)
Berth lights....ccccccccccrennnne. reeeeetesseseeretesernnnerestrerenrasannrsennsananesasrreenansranes 111.75-15(¢)
CONSEIUCEION Of.....coiiiiiieiriiieeeireeeciniirrrneeeerrcseeeesssresssssnrsssesssesssssensrssnenrasane 111.75-20(a)
Exit lights eereeeeeeteaeeesieesesesteees et tuessnantaaeseeeieat et taaaaasaasesetseanssansassssessssssas 111.75-15(d)
General requirements for...111.75-5(b), 111. 80 5(b)(5), 111.80-5(c)(5),- 111.80-
5(d)(5)
In hazardous locations.......ccccecerreunnene 111.75-5(b)(5), 111.80-5(c)(5), 111.80-5(dX(5)
Lifeboat floodlights. eeeeteeeeee et aeeeaeteetseseeiaeee it asasensesestssssasarenmassrusssrasaase 111.75-15(e)
Mounting Of......eeeveeimrericnveerneerererccnnmuereerenne 111.75-15(c), 111.75—15(d), 111.75-15(e)
Standard for.. .- . ..110.10-1(eX(8)
Voltage for, MaXiMUNM........ccccveermmuenecrrrerreeemreeesieessisssssrsssssssesssserecssssssssesee 111.05-25(b)
Wiring of....cccovvveeeerecenerernnnnens 111. 75 15¢e), 111.75-15(d), 111.75-15¢e), 111.60-5(c)
Lighting outlet, definition Of.....cccccvveriinviiirinnriniiiiiiiinncniernerncesnesesonee 110.15-85(s)
Lighting, standard voltage for......ccccccviieeeiciirnneneas ....111.05-25(b)
Lighting requirements.........ccccccereeerrecrenmressssnnitierinsenessstesesssssiessanssossssssssaserse 111.75-15
GENETAl FTEQUITEIMEIIES. ... .ccvvveeieicceerenrirercsseseeeasarensirsermnssssssessssrnssssorssesecssarensss 111.75-15
Artificial HBIUINE......cccovveeiiireeiennenririreresstecicsserersennesesasstesssossnnrenasnns 111.75-15(bX(3)
Berth lights.......cccevvuveenne ereeeecernneeensssaue 111.75-15(b)(4), 111.75-15(¢)
Crew spaces................. . . 111,75-15(b)(1)
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Lighting requirements—Continued Subpart or section
EXil LIS ccciiiirierrreiiieirerretiniecrsciessnnessiertereessoscssssnneessssssresssesssssorssnenanessss 111.75-15(d)
Floodlights, lifeboat.......cc.ccceveeeneee ....111.75-156(e)
General lighting requirements........ccccccccereeeneeenrenreneeereeeens ... 111.75-15(b)
Ladders, Pilot.....ccoviiiiiiiiciricrieeetitrreerreeeneeseirrensinenreeesesesesneses ... 111.75-15(f)
Lifeboat floodlights......cccevvvrurereiiiiiiiniiiiiiiciinreerineeecceerersseeeeees ....111.75-15(e)

Lightning ground CONAUCLOT.........cciiiiiiiiiiiiireieeeeeterevnnresriereressseessssrssssssrsssmasanns 111.60-35
Lights, navigation.........cccceeeee.... reeeereeeeseennnnsseseennetransnnseneasrrrrrreossenne 111.75-15(g)

Application............ teeteeesesarsennnesnaneteaeeaesaessnntateeeesasreeaneseesrnnsrraan 111.75-15(g)X(1)
Construction.................. tereeeerereernenreaeteseesesrsaresesnnarranenaanaseses 111.75-15(g)(4)
General reqUIremMEents........e. . ccicicieiiiiirneneniecromnsessssssorsssvessessarrensossessesss 111.75-15(g)X(2)
Installation........ccococveviiiiennriennnncccnnes eeeeeeeetttaneeteaiestettretatsetrerernrres 111.75-15(g)X(5)
Light intensity standards....... reerrereeeeees 111.75-15(gX(T)
LIBHE SCTEEIIS.ccccuuteieeerereeeeeerrrarnrnssecsseseesessresesressusasisssessrreremessssessssrersanes 111.75-15(g)X(6)
Navigation light indicator panel.........cccccveeeeeirecriinerrecnnereeneeeeresnenn 111.75-15(g)(3)
Navigation lights for eXisting vessels......cccvvereeeemmeeenereeseeeennenenennecenes 111.75-15(g)X(8)
Screens, BN .. cerriririiiiiitiercitiicissntiieeiereresessressresserennsossssessrenns 111.75-15(g)X(6)

Limitations of POrcelain USe......civiiviiiirireimererieriemnciieieieeecemnnssessesnnscesesssraneons 111.05-15

Load factor, definition Of......ccovieeeeviiiiececeeee et sreeeeree s e eeses s ennes 110.15-85(b)
See also Circuit load and demand factor.

Location(s):

Corrosive, definition of 110.15-115¢a)

Damp or wet, definition of.. 110.15-115(b)
Dry, definition Of.......ccoeeiiiiieeeeirriicrnenanrceteeeesseenersneneesssssnsesssinesesensansnses 110.15-115(c)
Where gasoline or other highly volatile motor fuel is carried in vehi-
ClBanneieeeiieeiiesererssnerareereraesreeseeesassessenssssersansaneneresesesssusteraasasnsnnntatensssesesnranens 111.80-25
Locking:

Devices on switchboard nuts and connections...........cccveceiriiiiiseseenns 111.30-5(e¢)

Of PANEIDOAIAS.....cccovvvverevnniirreerreerrenreeranrsssessaseesersasanaes 111.40-1(c)
Loran, source of power for 112.15-5(1)
Loudspeaker system, emergency,

See Emergency loudspeaker system.

Low voltage release:

Definition Of.....ccccoiiriiiireriereieeeeceereceraceesrennnnseeeteseesersssnneesssssssesenneass 110.15-185(dX(9)
Low voltage protection:

Definition Of.....cooeeieee et ccrrenereesteeee s rsrsvsessessasvsnnsnaenns 110.15-185(dX(8)
Low voltage system............... 111.75-10¢a)
Lubrication of generators.... . 111.10-15(j)
LIUES, CADIE..c.uuceeeriranieererrrnrenrerrrenceaeensasrmecesssrseremssscesessensssserassssssesarenssssessannsssnans 111.30-5(c)

i M

Machinery, electircal, rotating, testing, and inspection 0f...111.05-10(c)(5),
111.05-10¢dX(3)

Machinery spaces, emergency lighting of....................... 112.15-1(c), 111.75-15(a)(2)

Magnetic compass, apparatus and wiring in vicinity of.......cccccccceeeenanee. 111.60-25(n)

Manually started SoOUrce loadS....ceceeeeeeeeeiceerecreieereenrcereeereeeeeenacesseseenssesaessennnne 112.15-15

Marine Inspector, definition Of.......cccvvmriiceicirecicrrcrreeennnee e sennnnseeserens 110.15-120

Marking:

Of CIFCUIL DIEAKETS. ... iiiiiiiiieiecrccccrrierirernerresaesesttesttesseenessssssssasssnensanes 111.50-15(eX(5)

Of electric cable ereereeenuteneerrenaaae. 111.60-1(c)

Of emergency lighting fixtures 112.05-10¢c)

Of fUSES..ueuecccrirccireeeceeeieeeees 111.50-15¢(d)

Of general alarm system cOmponents......cccccceeeeerecccreniens 113.25-15(b)(4), 113.25-20

Of SNAD SWILCIIES...uveeriiiiireeiirecrriirrrenreeeenceteeeicseesssssnrntsescessesssssosssannsntaasssascasns 111.55-5(¢c)

Master switch. See Switch, master.
Mechanical engine order telegraph. See Engine order telegraph system,
mechanical type.
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Marking—Continued Subpart or section
Meters. See Instruments.

Morse light. See Signaling light.

Moss, Spanish, combustible flyings from. See Flyings, combustible,

Motion picture projection rooms...........cceeeeeeeevernenenensenens . 111.80-30

Motion picture projection equipment.............ccccoenu.. eereeeteeeeeeernnens 111.80-30

Motor(s):
Ambient temperature for..........cecceevrererrenannn. ...111.25-10¢a)
Circulating CUITENLS.........ccceeereeeerererecnrnrsrrerreeeenrreecessanersnsnaes 111.10-15¢b), 111.25-1(a)
COAE JELLET......uveereeeercenrnnreeeieeereeeneasesaenesssassnnsereaessesssstnessssrsanasssssssssnnssenans 111.25-5(bX(8)
Construction of.......ccccuuveeeevrenneciicreceneenns 111.10-15, 111.25-1¢a)
Current rating of..........ccceccvuuneee eeeerrnrnnssnsssssesaereseeaanneas .. 111.25-35(a)
Duty cycle teeerseressennstrneaeeeneretsattsssanrnntteeeessssantetesesnnnnen 111.25-15¢a)
Enclosure and protectlon Of c.ieieireveeinrnenrennnnnans 111.10-15(g), 111.25-1¢a), 111.25-30
Fire extinguishing reeteerrerarerreseesersesseseerans 111.10-15¢h), 111.25-1(a)
For below deck use..........cceveeneee ereeeresseesesistttttartstaeeessrantnesetinsnnnneens 111.25-30(d)

For hazardous locations 111.25-30(e), 111.80-5, 111.70
For pumps reeesnerreesstsiaasstssesssrrrnnennstnnnnnnsrassransrran ...111.25-30(b)
For weather deck use ............................. 111.25-30¢c)
HEALET'S O ... ccrretrnnnsrcreeerireenetsestoisnssssssssssessasssonsennersanes 111.10-15¢(e), 111.25-1(a)
In hazardous locations.............cccoveeuee 111.80-5(b)(2), 111.80-5(c)(1), 111.80-5¢(dX(1)
Insulation, dieletric strength of................... estsrrsessnserearsnannnenes 111.25-20
Insulation of Windings........cceveecurmcncieirerreieinmeeerecsssotereessennes 111 10-15¢i), 111.25-1¢a)
Location with relation to motor and driven machinery................. 111.65-25(b)(5)
Lubrication Of.......ccccmiiierieriineeeeeeiiiniireresecsenneensenscencesensessssnns 111.10-15¢j), 111.25-1(a)
Manually operated . 110.15-35(c), 111.45-1(0)
Moisture condensation Prevention...........ccccveeuereeereeeeeineenieeeeeecsssneeseenes 111.10-15(c)
Nameplate........cceeerccrrerrrrreaccccrenns reeerressesssarsanes 111.25-5
Current ratings......ccccccevvenrevnccccccseecerevnnnennens . 111.25-35
For circuits . 111.30-1¢h)

For electric couplmgs 111.35-1(d)

For emergency lights................. 112.05-10¢c)
For generators.......cceceeeereececreecencensenens reeerrnnetteerersaaraaes 111.10-15¢e)
FOr INOLOTS.....icveeiereccnntnireeeieereeeeeesseessssasesnnnsennrnns 111.25-5
For switchboards.....ccccomviveveirvrnceenenes 111.30-1(h)
FOr vOICEtUDES......veeeeeiiirrereeverereenreeeneeaeeeneeneesssennes 113.30-15(g)
Temperature detectors eerrersenunnererernes 111.10-15¢f), 111.25-1¢a)
Temperature ris€.....cccceeeeeererneneees 111.25-10¢a)
Terminal arrangement............... eeeetresterenieassasteeeneserenrenes 111.25-1(a), 111.25-25
Motor overload protection..... 111.70-15
Automatic restarting..........cceveeerereens 111.70-15(0)
Continuous-duty motors more than one horsepower...........cocceeereeunee. 111.70-15(b)
Continuous-duty motors, one horsepower or less,
MANUALLY SEATTEA.....couueeeeiereiiieeieiettinnrrsciseesresesnernersesssseeseeseosessssenssss 111.70-15¢c)
Continuous-duty motors, one horsepower or less, automatlcally start-
<o VO reerrneresaerrennne 111.70-15¢(d)
Devices other than fuses; in which conductor 111.70-15¢))
Fuses; in which conductor...........eceeeveieeeiiiiiinneeennneennns .o 111.70-15(¢§)
General............... . 111.70-15¢a)
Intermittent and sunllar duty ....... . ...111.70-15¢£)
Motor controller as running protectlon .................................................. 111.70-15¢(D
Number of conductors disconnected by overcurrent devices.... ...111.70-15¢k)
Over 600 volts, special requirements for.........cccccceeevvieveeeeeeiisesrerereeennn. 111.70-15(p)
Rating of protective devices................ teeeereesesanrrnteeraeanreraseessonnnsrens 111.70-15(n)
Selection or setting of protective devices . reereerreseesssntesransasnns 111.70-15¢(g)
Shunting during starting Period............ueieiieriiiieninnciicceeerssneeeessressssene 111.70-15¢(h)
Special requirements fOr over 600 VOItS........cocuveiriiecreereeereseeresreeesnenes 111.70-15(p)
Thermal cutouts and relays......c.cceeeveeeereerernnenn rereeenreensessoseesiennnns 111.70-15(m)
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Motor overload protection—Continued Subpart or section
Wound rotor SECONAATIES.....cccceeeirirircriererrsccrererassrrssssnerersesessesssssaresssssnrans 111.70-15¢e)
Motorboat, definition Of........ccoveiiiiiccrcreeeiirecrrrrrr e ereeceeeeseeeseesresnnaeee 110.15-125
Motor branch circuit(s):
Cable size for, individual motors................ 111.70-10(b)(2), Table 111.70-10¢b)(3)
Cable size for, MiniMuUML.......ccceeeriecccriererieieserirenrcrsnseresssereasessareassasses 111.70-10¢b)(2)
Cable size for multispeed motors........cccceeeerveeivnrievrevenenns «...111.70-15(b)(1)
Cable size for, SeVEral INOtOTS........ccccvervemeercerereeerresrennerensecssesssvensssevssssnsees 111.70-10(c)

Cable size for, wound rotor secondary..... eererresesenennnrrsasseeanens 111.70-15¢e)
Definition Of....c.cccivvrrreeeeriiircrneereeecsssneeraneessssssennvasnes 110.15-85(0)
MOLOT BrancCh CIFCUILS.ccuiieririseicnieeriereeinsneeetisieeeseeenreeesersaneasesseeeensesssssesesssssnnsenans 111.70-5

GENETAL.......ooiiiiiieeeiiiciiniieenicteeretrieertteteteeeae et msaerassssssessosssssssomsssssssssasessentunnns 111.70-5(a)
Individual motors..........cccccveeeennnne eeeeteutnaneseseseanasaeetatsstrrnnssssasararan 111.70-5(b)
Individual multiSpeed IMOTOTS...cuuerrriiiiieernieeerecerrereueeereirecsssesasssrsssnossesses 111.70-5¢e)
Several motors......c.ccceeeerienvnveeeenns ... 111.70-5(d)

Wound rotor secondary..... ... 111.70-5(c)

Motor branch circuit, short circuit protection....... ervesnnreeererannee 111.70-10
Combined overcurrent protection.........cccceeeerrrriveccecererenerennnnenes .. 111.70-10(d)
GBINIET AL......ueevveeeeirereeieesiesnntneesesessansensseseesssssareraseessssaraessssssasssesenssesnssasssessnnns 111.70-10¢a)
Group control branch circuit overcurrent protection.... [OPRTON 111.70-10¢e)
Individual motors, rating or setting.......ccccccevvevicccccvcinennnns ... 111.70-10(b)
In which CONAUCEOT ...ttt secseeneeecnesssennnssasssens ...111.70-10¢f)
Rating of circuit breakers......c.ccviveeiiiieiiiiievernniiiicssciieerneenresenes .. 111.70-10(g)
Rating or setting of individual motors.. siestrranarerererssserasrasernnnne 111.70-10(b)
Several motors on one branch CircUit.........ccuveieniiicinriieeeeriinnnnuececeeenns 111.70-10¢c)
Short Circuit ProteCtioN...... o ueviverimriiiinnrciceeieiettetietreasieseserrooseesersasssvessens 111.70-10
Special requirements for over 600 volts...... teereeeenrersarrnnenrernnns 111.70-10¢h)

Motor circuits and Protection.........ccccceererrrricruuenenereteeieerecsecssrssnsssersnnnresasesesenns 111.70

Motor feeder overcurrent pProtection.........iiiiveerveiriiecerrereerreesssvessiiessessneessesees 111.70-1
GENETAL..cceeiicecrrercrniiienneeensiecesssarannssosssssrensensssaane rebstsereaariseransrasestens 111.70-1
Motor loads, rating or Setting.........cccciiriiiriiiiiiiiiierteiniiecrreserinrcresessereesneans 111.70-1(b)
Rating or setting, motor 10AdS........uiueiiiiiiieeiiieiiieeieeeiintnauirescersessensersansiees 111.70-1(b)

Motor controllers, general requirements.........ccccevvveeenne. eeereocenreenansee 111.70-20
Adjacent to motors and driven machinery..........ccccceeveeveriecnnreririrerenennes 111.70-20(e)
Adjustable-speed MOLOTS.....c.ccoirriieeiecenirnnrereeeteteenieecesssssrrssnsesssvssesssssenees 111.70-20(g)
Alternating-current manual autOstarters.....cccoceeccerriecieniieinnneecnnsssecennns 111.70-20(p)
AS MOotor ruNNINE ProteCtioN..........ccccveereeierecrrrinrenceeneerenrenrererssessssessorannens 111.70-15(1)
AULO-SEATLETS. ..o . iicciiiirccrcsiiisinnnseeeretnnnnsessissesernactenstessnnrsrsssssssnssssasennnne 110.15-35(g)
Construction of.........cccccceevvvvcniinneeicisvninnennse ..110.10-1(e)(4), 111.70-20(1)

Enclosure............. eeneersesennnsresssrennennns 111,.70-20(1)
GIOUNAITIE . .c..cceiiiriiiiiiiiiiierrrieressssseisrssssssssessssssesssasssesersersssnnsssssssrassssssvanssssose 111.70-20(k)
HINZEA AOOTS..ccieuuueineennnnnnrsrrrrssnssrssssssssanssenrasessrssssassassssssnsensesnassssssonssassrsssne 111.70-20(j)
Identification Of CONEIOlIErs........ccovciveerirvrrietsieneenniieirenseesiraccrnnansenransreen 111.70-20(q)
In grounded CONAUCLOTS.......cccoerrerreerieerairirrrssssesieressssssseennsesnnssssssssrevanssveses 111.70-20(d)
N
National Electrical Code, The......cccccveveeeerreerssenmennaanens 110.10-1(b)X(1), 111.25-5(bX8)
National Electrical Manufacturers Assn.:
Large Circuit Breaker Standard...........cccoceceerneennnnnne 110.10-1(c)(2), 111.50-15(c)(6)

National Fire Protection Association:
Recommended Safe Practice for Hospital and Operating

TROOIMIS. ..cvvvverrernearessssseeessssesssssterorsenssssssesansessessassansesssrerssassserasssnsnsaresses 110.10-1(bX(2)
The National Electrical Code.........coecrieceriicnveennncnninns 110.10-1(b)(1), 111.25-5(b)X(8)
Navigating instruments, emergency lighting of........cccceeevirieeerienrecineivnnn. 112.05-10(b)
Navigation lights:
Circuits, overcurrent protection Of........cccovvvvcumemveceiiriirienrencrvruneenenne 111.75-15(g)(2)
S0UTCe Of POWET fOTF...ccceeeeeereeeeiinnrrierecrnrteestessiseesessssssnereaneesssssessasasssssrsnnns 112.15-1(b)
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Subpart or section
Neutral grounding:

Emergency switchboard...............eeeeveciirienircciiceciccennene 111.30-1¢j)

Main switchboard..........coeeivrnnerrcrrierrersenereeeeressenne . 111.30-1(j)
Nonautomatic tripping, definition of.........cccccceevvevicivcciinnnnnnee 110.15-185(b)(5)
Nonwatertight equipment, definition of...........cceieeeeeeeieeiiiiciiieiiecirrrennnrens 110.15-65(b)
Normally open and normally closed, definition of...........cccceerievveeeevennnne 110.15-35(k)
Nuclear energy, radioactive material, and nuclear vessel........ccccovevererneras 110.15-128
Nuclear vessel, definition................... 110.15-128
Nuclear vessel, nuclear energy, and radioactive material.........ccccceceeveeeennns 110.15-128

0

Oakum, combustible flyings from. See Flyings, combustible.
Ocean, definition of.........ccccccciiriinnrrnnennienennns 110.15-130
Officer in Charge, marine inspection, deﬂmtlon ........................................ 110.15-135
Qil, Cargo, pump room:

Electrical installation in . 111.80-5, 111.70

Hazardous classification of.........ccccceevvveeeeieiirnnvnee .... 111.80-5(a)(8)
Open machine, definition of... 110.15-175(e)

Operatlon of emergency system having an automatlc starting Diesel
engine or gas turbine driven emergency generator as the sole source

of emergency lighting and power..... 112.25
EMErgency J0AAS......ccuviiiiiininneeniieisicsieessisinensessssssssstansanssesssssassessssassssssssses 112,25-1
Operation reqQUIremMents.......c.eeeeeecrieccrrerscrsrvenneccssesssseensenes 112.25-10
Reduction of potential.......cccoviiiiiiiiiiiiiiiiiiiiiniiiinnnnreeieesseessesssessesees 112.25-5

Operation of emergency systems having an automatically connected

storage battery as the sole source of emergency lighting and

POWET ..cceiiiecrcetrireeerersnrnnesssssssrnersessasonssssssessnssnrarsnnnnnnnnnssen 112.30
Emergency 10ads.......veeeireiiieeiieeeriernrnnececinenserens eerrnsearaneaeeneses ... 112,30-1
Operation requirements 112.30-10
Reduction of potential.........cccoriirvcenecerninirreneeirneeeeeeeeeneeesesesennenes ..112.30-5

Operation of a manually controlled emergency system having a storage

battery or a Diesel engine or gas turbine driven generator as the

sole source of emergency lighting and power 112.35
Manual operation requirements . 112.35-1
Means for starting 112.35-5

Operating room, hospital: .
Hazardous classification of . " . 111.80-20
Recommended Safe Practice for........c.ccccceeeevnnennn. ..110.10-1(bX(2)

QOutlet:
Definition of teeesesteeerreraataesnaerananetearaerasaraessasasrratsnssane 110.15-85(r)
Lighting, definition of........... 110.15-85(s)
Receptacle. See Receptacle outlet.

Outlet boxes " tereesessessanassssessssssasssannnnane 111.75-35
Cables entering boxes ................................................................................ 111.75-35(b)
Construction.............. . 111.75-35(g)

111.75-35(d)
111.75-35(a)

Degree of enclosure
General...

Groundmg and mountmg ...... 111.75-35(e)
Mounting and SroUNAINE.....cceevveeeeerereieeirieeeeeeeeeeiriscssssiosesssssssrsassssesssssess 111.75-35(e)
Penetration of walls eeereees et e e e e s e e st bttt ssssssasesertrasteenenes 111.75-35(f)
S8 e uieneeeeresintrrteeeesesrasreer e re s s eaeesss e te e e e e ranan et et et e et e enanansesasaseseesessanssns 111.75-35¢(c)
Overcurrent protection:
ATCINE PATLS....iriiiiiiricerersscrvrnrerarrarssasssssosssssmersesemsmssensssssssosssssransesssessesesnses 111.50-10(d)
Construction of circuit breakers 111.50-15(e)(6)
COoNSLruCtion Of fUSES........ccrerrvrrrerrrerresersrersrisvnsensessessseseerenassssesssensssssrsasses 111.50-15(d)
Current limiting fuses etreeseereeeeieaeteteeaaaaaresranbrnraenenasas 111.50-20(b)
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Overcurrent protection—Continued Subpart or section
DefiNItion Of.......coccvirieeiiiirrreereerrerereeetteriererreseesssssssnneersesrssssessesesssssnsssessss 110.50-35(1)
DiSconNEection Of fUSES....c.cccccreeeererreerivrrnruunireceeeerieeesianrteeersssasnneasessssrenes 111.50-10<(c)
Disconnection of thermal CUtOULS.......coovvvirveiveciriciirereirisennnerieneeierene 111.50-10(c)

EINICIOSUL C..ceveeeeieieeeiieeieeeeeeesaeresessisesesseseseeenssssessosssassersereasaensessssseraeseesesssssssssssss 111.50-10
Exposure to weather.... ereteterreerereeaateteeeeteesennanaenes 111.50-10(b)
FPUSES.cuueuerieieeererraeereeeessnnressseesessssesssessssssssssosssonsrananns ... 111.50-1(b), 111.50-20

Fuseholders Of T'YPEe S... . ieceiiieciiieicrreennrirtruesareieeantessessettrecessessmtesaes 111.50-15(b)
Fuse Types Prohibited.......ccoveiiiiiiiiiiirccinciiie et sessesnns 111.50-1¢a)
General requirements for..... erreeseeeeesrreraeniens 111.50-1(¢a), 111.50-10¢a)
Grounded CONAUCLOTS.....c.uuuieieiiiciiieiiiicrerssesireeetetttiesernesersesessassssessrossnasas 111.50-1Ce)
Indication of position.......cccccccvecicrininaeneee... ...111.50-15(eX(3)
Injury to operator veeeeenn. 111.50-15(e)(2)
INSEAIIALION... . i ciiirreieiiireeereeiiesenrecrecnnrsesnnnnecerestsasassensansasssrssanstvserssesnsasussssnnnssnns 111.50-1
Interrupting rating of circuit breakers.... .... 111.50-15(e)(6), 111.50-20
Location IN CITCUIL.....cccoviiiieiiiiiieetitnicrisieieiniieeceeeessssssroresssrvaneecssssssssressrsnannns 111.50-5(a)
LOCAtION O VESSEL....ccviiiiiiiiirieiiieicniscsisesieniraasesessessseenesssorsvsssssnnesseseesensonnane 111.50-5(b)
Marking of circuit breakers........... ...111.50-15¢eX(5)
MATKINE OF FUSES. .. uuriiiiiirrecersrereereianttnsreeseereransesesssssssssssssessrovesssssansssssavses 111.50-15(d)
Method of operation........cccviciirsniinrieniiiinnnnnen. ....111.50-15(e)(1)
Motor running protection..... R 111.50-1(e)
NONtamMPeETrable.....ccovvcceiireeieenrerervessenmasioiiecesinmssececesnssnnes ....111.50-15(e)(4)

Of appliance branch circuits.......ccccceerveennnnias tevesrcnnstssseeesessannaesesansnn 111.75-25
Of cartridge fUSES....ceiivviiiiemeeriessieiiieiirineciteeenrtreseresstirsrr s see 111.50-15(¢)

Of circuit breakers.....ccccccvviiiiiiveeiiiiiiniinieimmmiieesenemmeneeiniscens 111, 50 1(b), 111.50-15(e)
OF CONAUCLOTS...uvuveeriirrerrrrrecerseresssrsssssscsssssssssranssesssesssssssessessansssssssissssssorassanns 111 50-1(b)
Of emergency switchboard neutral bus tie......ccccccciiiiiiiiiiiiiiiniiniieiniionnens 111.30-5
Of equalizer bUS.......covvvvviiriinnsnissniinniniiciinnn ....111.65-5(b)
Of fixture wire and flexible COrd.......cccoeimmmmiinriiriiiirersnrnnnreceseessoreereironmeanesens 111.60-5
Of general alarm SYSt€M......uueueeciiiieiiceecivneecenecensenens 113.25-10, 113.25-15, 113.25-20
Of grounded conductors........... eetestetneritesaeaeenarettstesietterrenanssereres 111.60-5
Of lighting Branch CirCUItS.......cccvveiiiierieieeereeriererirrencetererrsssesssererecssscseeeeasssssns 111.75-5

Of motor branch CirCUits.......c.cceevviirrriiirrriinnncece et nrrrrsesssssseseeseeaees 111.55-1(b)(4)

Of motor control circuits............ooeeevrrrnannee ererrree. 111.55-1(b)(6)
Of motor feeders .. 111.55-1(bX(5)
Of motor indicator light CIrCUitS.....cocceerrneiiiiirrrrrrirrccr s 111.35-5(h)
Of motor remote control, electrical interlock, or indicator circuits......... 111.35-5
Of motors, number of conductors disconnected by.........cccoeeeiiiiiiiviciiiinninninnnns 111.35
Of navigation light circuits......cccceceeeeeeceiiinnrerenncrcriinnnnes reeverrresieeeaaaaens 111.55-1(bX(9)

Of propulsion circuits............ ..111.35-5(j), 111.35-5

Of ship’s service generator etteeeeeesearastssstnereearanasneaseseesasraeeeasarrits 111.30-15
[0 1 70) - =030 oT: 1 A1 7 - g 2O PP 111.15-25
Of switchboard instrument Circuits........ooocecvvevccrierreccncineerencccsssnens ... 111.30-1(i)
Of 3-wire generator NEULTAL.........ceeciiveiiiiieeirrecerccrnrreererinneresssssossssonssessos 111.30-15¢(b)
Removable from front..........eeeeeeeeieeviceriieceiiiivrennes ..111.50-15(e X'

Simultaneous opening.............ccccenu. etereereeneterreneestitrrernssaressseeees 111.50-1(e)
Suddenly MOVINE PATtS.....ciciiiivrueieiicceiirenmmmmaiieieriiieeseesiisrssssssssacssssassssssas 111.50-10(d)

Thermal devices........cccvvveencaarnnnescene .... 111.50-1(c)
Ungrounded conductors.. ... 111.50-1(d)
TS uciieerieeeeerierrnneceeeessesnssseessrsrsssernnssanssnessasernnsasstorsosssssioneorserasassssesssnsesssssssassonns 111.50-15
Overcurrent protection, in which conductors:
For emergency switchboard bus ti€........ccccvcereereeecineceinennccninnreccninnniiennin. 111.60-10
For motor protection, over 600 volts..... ...111,70-10
For ship’s service generator................. eeeeeereeerrieeeerestesaenaeesesesassrrensnnns 111.65-1
For 3-wire generator neutral... .. 111.35-15(b)(4)

GENIELA] FEUITEMENL e oervvvvverrsososssmsessseossssssesessosessesssoesssssesessmmmmmmseenssessessn 111.60-10
Overcurrent protective devices:
Circuit breakers. See Circuit breakers.
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Overcurrent protective devices—Continued Subpart or section
Construction and use Of.........c.cvvvvecveniineirerineneinniiennees 111.50-15, 113.25-15(dX(4)
Disconnecting of..... eerescueererresranssnsnstnsnsirersrsasenserreserrarstrerernntitsrrrrnsastens 111.50-10(c)
ENCISOUTE Of ....cecoinrrecriereerinseesivneeseeesresssssssssarneraesesssnssesssssassssesessssssnssasesnnnsses 111.50-10
Fuses. See Fuses.

Location in circuit.......cccce..ee..... eeereeeteritetetieretereeesteeererreresterreeessrrnasen 111.50-5(a)
Li0CALION ON VESSEL....cvveiriiiciiiiiirieceneiiiniiiserecteeenenteessaresssseseamssnssssssssesnnsnsssenes 111.50-5(b)
Motor branch CirCuUlt.......vvccciiiirriiiiiriciciiciniriiinrreeiiiitiireeeeiereeeseesesreeeeesssnscenssees 111.45-20
System ProteCtiON....ccciciririrccirieieeciiissrrret it sisittreeceecneesesressssssssrsnaseesaenesane 111.50-25
Continuity of service.......ccccevevevureen. . ..111.50-25(a)(1)
GENETAL...ou.cvvvereirererreceearnieeetrentnesssssasertsssessosssestorsacsesssssnsassessasensessosesnrane 111.50-25(a)
High speed clearance................ ... 111.50-25(a)(2)
Thermal overload relays, limitation i 1n USE Of.eoicirericvireeccnerreennereeecsensanne 111.50-1(¢)

Overload protection. See Overcurrent protection.

Overload relay:

DefiNition Of.......ceriveeeeerieeeeecrenneesseneerssssssonneeersasenns 110.15-35(j), 110.15-185(d X(3)
Limitations N USE Of........eeieereereeeceeniiiirncriesiierensissessaeiecesssssssneeraressssssnssssvseees 111.50-1(e)
P

Paint room or locker:

Electrical installation iMN........c.c.ccceeieeinirirccnnnnneerecnvnreeteiesssisnsrrneressessssssssssasees 111.80-5
Hazardous classification of......ccccoceeeveiiireeciiiicninnnes Ceerereeeeeseesereens 111.80-5(aX(8)
Panelboard(s):
CONSETUCLION Of ..ccoiieiiieeeirereeeciessrerrearctsarrerecsssntresessesssnnnsrerreesessrsnnnnnsas 111.40-1(d)
DT C L OT Y cereecrrencriiinininieiirnneceterrneeiiisscssssireessreretnetteeeeeessserasaneresessnsesssnnennnne 111.40-1¢h)
Enclosure of reeeeeseeserannranesenisnnnteraseans 111.40-1(b), 111.40-1(e)
For general alarm system........cecccveeeeccrencecnrieninnenes .113.25-10(b), 113.25-20(a)
Fuses, location of relative to switChes....ccceccvccvveervieeccccriieeeeccrceveeenees 111.40-1(g)
Inspection and test Of.......uiirrimiiiciirrrrrrreerrc s e eeeeeresssssssseeeeene 111.05-10(c)(10)
LOCALION Of....cocicireriieerteerecrrsenerereesacsssnrensssernearssssesessnnes 111.40-1(a), 113.25-10(bX(3)
Number of overcurrent deviceson ... 111.40-1¢f)
Requirements fOr, BENETAL.........cccicciiirrrrrrnrririererecasereeesescsisneessesesesssssnsassssssses 111.40-1
Safety tyPe...cccviririverennnicicrieeecireaneeees 111.40-1(d)
Standard for.............. .110.10-1(e)(6), 111.40-1(£)
SWItChinNg, AEVICES....ruiiireeeiiriieiinrecetiieeeirecrnrrrareeencsseesseesrrrssssesssrseressssennn 111.40-1¢e)
Through feed arrangements....... 111.60-25(i)

Pantry, emergency lighting of....... . 112.15-1(g)

Parallel operation of generators ..111.10-25

Passageways, emergency lighting of..................... tereeeereeeranes 112.15-1(d)

Passenger:

Definition of......cvriiccccrvcicrrrreeenennes teeersnenressecesransnserses 110.15-140
Vessel, definition of... eeeeerteenaerrans eeteeteeeeeteeeeseeeetaaaaessaeeennanns 110.15-190

Peak load, definition of v reeesteeeeeneesentterstsessseetessrarenrrtsserasaritans 110.15-85(c)

Pilot 1adder, lighting Of......coueieeiiiiieieceeeeeerrtreeecanee s eesssnr e reesessnessees 111.75-15(f)

Pipes for cable protection, dralnage OFf c.eieeeerennienneeresunneneneecermuensnesensnes 111.60-1(n)

Plans. See Drawings.
Plug (plug adaptor). See Receptacle outlets and attachment plugs.
Plug, attachment. See Receptacle outlets and attachment plugs.

Polarity:
Identification of conductors.... 111.60-25(h)(1)
Of screw shells of lampholders eeeeeeeeteeeeeeeesttiieeeseestaseseeeseseanaaerenteraane 111.75-5(d)
Poles, number required:
For branch circuit switch or circuit breaker.........ccecccecvecccnvvennuuneeccennenes 111.40-1¢e)
For feeder switch or circuit breaker...........cccccveeevveecrnnencrmerccnnvneesescnenne 111.40-1(e)
For generator disconnect................... ..111.30-15(b)(1), 111.30~-15(c)(1)
Porcelain use, HMitationS......oouiiiieviiieciiereenneniensteneeniirneeesesseeesasssseeenens 111.05-15

Portable appliance. See Appliance, portable.
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Poles, number required—Continued Subpart or section
Portable cords, electric. See Cords, flexible.
POrtable JamDS......ue.ciicinicniirmnmmmneeeeinensescssesissessmssrsseesesessrsssssesssasessssssssnsasans 111.80-5(dX(6)
Power factor meter, definition oOf.......cccoeereeireieeiieeeericereeneeeerecseeenens 110.15-100¢e)
Power feeder. See Feeder, power.
Power, standard freqUEeNCY fOr.........ccccveiiemrnemmreeciiccrnnienerreesiesessssensessssesses 111.05-25(c)
Power, standard voltage for. . . 111.05-25(b)
Primary cell, definition Of.......ciiiiiiiicinineetiineniiecesescerrerneeeessssesssessssesessensee 110.15-50(c)
Prime movers for generators.. 111 10-5, 111.30-15(c)(5)
Propulsion:
Circuits, overcurrent protection Of............eeeveeveicvcrnrirecerereeees 111.35-5(j), 111.35-5
Control. See Switchboards.
Engine, definition Of......ccccviiiiiiiiiiiiiiiiiinineneiiieeeesesressneernsseessesnesssensmnseeses 110.15-155
Excitation.......eveeeenivenneniiieniaienn. vereeresssrnnennes ...111.10-10(b)

Generator. See Generator.
Motor. See Motor.

Multiple units, cutting out... 111.35-5(i)
Power requirements.. eteeeteeretteessieeasessesasasesissesesantieentennerateneteeraan 111.10-1(a)
Propulsion cables.......cccccccveeeveencriccniennes 111.60-15
Joints in propulsion cables.. ....111.60-15
Sealing cable to terminals.... . ....111.60-15
ODLECES. e eeeeiiieirereeenirirenerenrennssrsessssssasserassssssssassssssssssssssnsasasrsssasssssnseennnnses ....111.60-15
SUDDOTES.ccvueeicreeeenimnnnrssssseccsereanns . ....111.60-15
TerMINALS....cciiiiirrnrireiririiinineeiierisininsssisecsessosennnns eeverrrssaerenen 111.60-15
Voltage Of, MAXIIMUIN..ccueeeeeeeiiiciieirsrsssscsssssasssesssssosseessesssssssssseracrensersassssses 111.05-25(b)
Protected machine, definition oOf........cccoorrvrrrrreiiicrrirccrcceerrecirreecerensans 110.15-175Ch)

Protection. See Enclosure and protection.
Push button switches. See Switches.

Q
Qualified person, definition Of........c.cocoviiiiiiiinrrnrrrrrrrnrcciiirecirereerereenen 110.15-160
R
Radar plan position, indicator:
Communication for.......ccccccceeeevvenrreercrsreecnennee eeereresnsnuaenns 113.30-5(c)
SOUICE Of DOWET fOF...coruiiiiiiieeiiireieirecerescernnnreeeeersssssscsserensessssssmsansnsessassssnns 112.15-5(m)
Radio direction finder:
Communication for......ccccceerrirnnnuinierrecccrrnneerrecaens reerrrerrarrareeeeeeaeae 113.30-5(e)
S0UICE Of POWET fOF....uueuiieeeieiiieeirirenreereressnsrnenesrsssssattssserseessssssnsessssnssessssans 112.15-5¢(k)
Radio installation:
Communication for....... creeeeeeeesnneenanne ressrresenneerraneenes 113.30-5(e)
Source Of POWET fOr.....ccuuierereerercecrareasisocsas 112.15-5(j)
Radioactive material, nuclear energy, and nuclear vessel 110.15-128
Rating:
Interrupting, of circuit breakers teeresesteeeessraneesesesesssrannnsaeateasressarsranstnsenn 111.50-20

Rayon combustible flyings from. See Flyings, combustible.
Receptacle outlets and attachment plugs:

Attachment plug, definition of....... 110.15-85(u)
Construction of.......... 111.75-30(k)
Definition of............... teessereraessannennaanes 110.15-85(t), 110.15-85(u)
Demand 10ad fOr.......iiiirmreiimiererseeneteesirieieersssrsssssersesssenssssasesnnsenssnes 111.75-30(a)
Electrical clearances for........crcinvioinceeecnnnesorsensesnns 111.75-30¢h)
Female tYPe...ceuciiiiiiniennnineessiesssnnnenseennes ... 111.75-30¢i)
For lifeboat battery charging...... ...111.75-30(j)
Grounding type required.. reeerrernrnnrennneses 111.75-30(b)
Grounding type to reject nongrounding plugs 111.75-30(c)
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Receptacle outlets and attachment plugs—Continued Subpart or section
In damp or wet locations...111.75-30(1), 111.75-30(e), 111.75-30¢f), 111.80-
5(bX(8)

In hazardous 10Cations........cccvveiiiieiieeeceiiinniereeerareennees 111.80-5(cX(6), 111.80-5(d)(6)
In locations accessible to unqualified persons.........ccccceceerverninennnienneens 111.75-30¢h)
In locations exposed to weather 111.75-30¢j) 111.75-30
Outlets required.......cccceeecmeverruennnenens teeraaeseesnnurartnaeeeseeneeanernnnessneansesesns 110.10-1(eX(9®)
Requirements for eteeeseeseennrestansssererenrsserarannstertennresertnrneressessaarannresen 111.75-30
Standard for....iiiiiiniirireiinnrieeceeeseeeen - eeeeerennraaneneseranes 111.75-30(m)
Recognized Classification Society, definition of.........ccccceeerrreeeivcvccerincennns 110.15-170

Recommended Practice for Electrical Installations On Shipboard, IEEE
No. 45...110-1(d)(1), 111.05-1, 111.30-5(b), 111.30-10(c), 111.90-15, 111.90-20,
111.90-25

Recommended Safe Practice for Hospital Operating Rooms ...110.10-1(b)X(2)

Rectifiers in hazardous 10Cations......ccccccceieerieeeersereecrssneeeenereeerrressesnnseennns 111.80-5(b)(1)
Reference specifications, standards, and codes:
COPIES OF c..evveiieeciiriiieeiirrereeeesecsassasnsensssssssvsnsssnmenssseessessssssssanssssssrssssesssasssnnsraesssnn 110.10-5
List Of .ccvveeciierrienierncioneanns ressessssnnnsetateesietratsenetenrasrrsieietensarsansssarsanaonas 110.10

Refrigerated spaces alarm system

Existing vessels 113.45-90
General requirements . reeesssessesennnranenassessssnsstsssennnaessnns 113.45-5
Regarding right of appeal Page 128
Regulations:
AMeNdmeEnts 0. ...cveeieerereeniectirenmeecereccstesrrsernannns 110.05-3
Application of, general....... 110.05-1
Application of, SPECITiC.....cccccvirirrmiiciiiiinrnirinicreitieiirieccnisisesssnecssetsenesisennes 110.05-5
Assignment Of fUNCLIONS.....ccivvviieeiiiiiiirerrrrrecerrerteerteeeeirreeeersresereeteeeeecssseens 110.01-5
Authority for......eecvcneeeeeens 110.01-10
Basis and purpose of.. 110.01-1
EXemptions frOM........ccccvieeiieciiirircineensoiinermanreeenteeeeeerisssesrrssnesssssssssnnnorerses 110.01-10¢f)
Regulator:
Definition Of... .o eirnicrrrericcvneescssorieersesnsseenessssssaesressassseressass 110.15-185(e)X(1)
ENCIOSUTE Of ......ocivrimnneiriiiettecinnsssasesieseennesssssssssssasssssssancssssssssessssssssssssessssenne 111.30-10¢a)
Generator VOILage.........ccccccvenreencivniisinnesieresneccssanene 110.15-185(e)(2), 111.30-15(c)(11)
Relay:
Current, definition of......c.ccovvviiiiviiiiieirnrrntccrrrccseereeennen 110.15-185(dX(2)
Definition of.....cccovvvrvreiiecciiiiiniiiriiereeenenaeenns 110.15-185(d)X(1)
Ground detecting, for propulsion............ 111.35-5(j)
In hazardous locations........ccevveeeneees 111.80- 5(b)(1) 111 80-5(c)(1), 111.80-5(d)(1)
Instantaneous, definition of..................... .110.15-185(dX(5)
Inverse time, definition of........................ 110.15-185(d)(6)
OnN SWILCNDOALAS..........eeeeetriereiiererreereesrsnennnresestersesssseressnsssnnsereenssrsssvensens 111.30-10(b)
Overcurrent, disconnecting of... ..111.55-10¢c)
Overcurrent protection, definition of..... 110.15-185(dX(D)
Overload, definition of . 110.15-35¢j), 110.15-185(d)(3)
Overspeed protection, definition of ......... . 110.15-185(d)(10)
Phase unbalance, for propulsion eerreeeenneeennnaeane 111.35-25(j)
REeVErSE CUITENL.......cccccieeiiiiiiiiiineiiiineccseetesacneeasassnssssssssssssosnsanres 111.15-25, 111.65-1(d)
Undervoltage ProteCtiON. ... ..cocuiiieeieiieeiiiientnreeceicsscssssissrrnensaesseeereneens 110.15-185(d)(8)
Undervoltage release....... 110.15-185(dX(9)
Voltage, definition Of......ciiviireiiiiiiiirercnnircceeiirinrisetteccnnsesesnersssessens 110.15-185(d)(4)

Release, fire screen door. See Fire screen door holding
and release system.
Remote control:

Of fuel 011 SEIVICE PUIMPS..cciiererrerererreecceeerriracsesssreessesssssssesssesessessssssesssassassnne 111.80-13
Remote-control, elactrical mter]ock and indicator Cll‘CUItS .................... 111.70-40
Accidental rOUN...........ccccccveerrrieerinncessecssonmanteecsiescsssssssssnnnnesssasssssssssassnsnann 111.70-40(c)
GIEIET AL ......eerreerreereeeerereeersennsarasteneenesessostansosssesssssssstosstensesrassnnnenssssonnnes 111.70-40(a)
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Remote control—Continued Subpart or section
Overcurrent protection..........c.ccceeeen... teereseesseressesrassasssssransannenn 111.70-40(b)
Sources Of POLENLIAL..........cccceevrrrerrnierreerirereieessnneeeisssseeesieessessnssessonenseees 111.70-40(d)
SWILCHING...covtteerrirreerirriniiercssrrreressineressnneese 111.70-40¢e)

Remote shutdown FreqQUIrements........ccccvieeerrreirecieerieeeneeiieeeeeeisereeeecsescsssnsasneees 111.80-13

Repairs and alterations:

Drawings required for.........c.ccecerrerenrercrrvenens 111.05-5Ce)
INSPECLION Of......uureeiieeiieererncrreerarreree s ss e eentsneeeseeees 111.05-10(e)
Resistors in hazardous locatlons ......... 111.80-5(b)(3), 111.80- 5(c)(2) 111.80-5(d)(2)

Reverse-current tripping. See Reverse-power tripping.
Reverse-power tripping:

Definition of........ccceiveeeierversennececrrssnresssnnerees .. 110.15-185(b)(3)

Of battery charging CirCUILS......cceveereccrreereieeeecreccieseeeeerereseemnenceseenesessnen 111.15-25

Of generators.....veeeececcriireneeeeessnnn 111.15-25, 111.65-1(d)
Rheostat, generator.

MOUNLINE Of...cviiiiiiiiircrnereneeniinerecernterecssrsseeerscssserscsssssssesssessssssssssssosasassess 111.30-10¢a)

REQUITE......ccierrrecrreaeeenreeerieteesnveetrssseseersssncassosssssone 111.30-15(b)(5), 111.30-15(cX(8)
Rivers, definition Of ........covieiiieernrinerncnerieneniinrreesinesesessssssssssesssssssnesssssassse 110.15-165
Rudder angle indicator system:

Construction and installation of eerseessssssannnnne 113.40-10

General reqUIremMenNt fOr........coreeiieeeiereinieinrnrireereeerireeeeeseieeeeesessssssssnessssss 113.40-5

EXISTING VESSELS....ciriiiiiiriccimiiiaincrecccrictisieierereeeessssssssssssssnnsnsssssesssssseneersesssssase 113.40-90

Rules for the Clasmflcatlon a.nd Constructlon of Steel
Vessels. See American Bureau of Shipping.

Rules 0f the ROAd.......cccveieeiinvniineieeceniensissssestssterreresesisssssesssssssssssssssessssssssessons 110.15-177
S

Safety Code for Elevators, Dumbwaiters, and Escalators..................... 110.10-(g)X(1)

Sawdust, combustible flyings from. See Flyings, combustible.

Sealing COMPOUNA......cccieerrrrrerreecerrrarsrarneereeerssessrsssesssssssssssssssemssasessssssseses 111.80-5(b)(10)

Seals, cable and wire, in hazardous locations...111.80-5(bX(7), 111.80-5(b)(10),

111.80-5(c)(8), 111.80-5(d)(8)
Self-ventilated machine, definition Of...........eueeeeveieiieiiirciiiiiiieieeireeceennee 110.15-175(a)
Separately ventilated machine definition of............cccoevviverrreiciiiiirerenenns 110.15-175(b)

Ship’s service generators eeeetessiesstetettrasesestrattesatrertetrritesnannnrensrsanes 111.65-1
Alternating CUrrent ZeNEratorsS.....ccccccicrieieerererrcrsrrrrenstienseesnieersreseeeneessssses 111.65-1(b)
Direct-current generatorq 111.65-1(c)
GENETAL.......cciriireccctenereennenrseseseeresseessesisenanes 111.65-1(a)
Generator circuits in parallel OPEration.........ccoevrrremnrenrenceerernanns ....111.65-1(d)

Shore connection:

BOXES..cuueermrercorsasroresresrsssnssssassssrressessseeasaanssssssnnnens .111.80-15
Pilot light . 111 30-15(b)(8), 111.30-15(c)(13)
Switch or circuit breaker ................ 111.30-15(b)(8), 111.30-15(c)(13)
Voltmeter.......cccoeveueeeeereenene 111.30-15(b)(3), 111.30-15(b)(4), 111.30-15(c)(3)

Short circuit current:

Calculation of 111.50-20¢c)

Short international voyage, definition Of........ccieeeirmmeeencieerieeeneeeenseesssssssns 110.15-180

Should, MEANINE Of.......ceiiiiiiiirireerrcicrsesnrererieereraessssssssssssssassnssssssnsressessssssssnns 111.01-5

Signaling equipment in hazardous locations...111.80-5(b)9), 111.80-5(c)('),
111.80-5(dX7)

Signaling light:

S0Urce Of POWEE fOF.....cuuiiiiiiiiiiiiiiiiiiieeeretieieersesseresseeseeseessassones 112.15-5Ch)
Supply circuit for.......ccceeeeevirreeennnns 111.75-15(h)(3), 111.75-15(h)(2), 111.75-15(a)
Single automatically started source loads.....cccccceerveeeeeervennennnne 112.15-10

Siren. See Whistle.
Sisal, combustible flyings from. See Flyings, combustible.
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Subpart or section

Smoke detector system:
EXISUINE VESSELS..uuuueeiearrrrenncriracansseerccaussieseietsmtareeessmiessssessasesssnmerssssssssssssassensnnns 113.70-90
General TEQUITEIMEIIES.......ccveeecvireeriorernrenteeeerersiserssseesseserseessssereessssnsarssssnsssssnsees 113.70-5
Power supply ereeresestnareseeetteseransessrnnnnsas 113.70-10
Source of power for..... 112.15-1()
Soldering lugs:

.On switchboards eereetererretesecntesisttttttantrseeensasnesearrrseerarssesesnrossannnrsene 111.30-5(c)
Sound level:

For emergency loudspeaker system eeeeeesnrariesisesseneseesnnransenasens 113.50-15

For general alarm SYSLEM.....ccivviireiiiiiiiiiirccccrsceeecrirsentnnnneesssiesessssnsannsns: 113.25-10(c)
Sound powered telephone system:

Auxiliary sound signal for teeeeeeeesersssssserennssssensannnes 113.30-25(e)

Booth for.............ccuuueeee. reereesieesrtteteeeeee et aaeareesserrrnnasasttessennnranasenen 113.30-25(d)

Construction of teereererseessessanassassses eterestesetessareeetsetanrasenns .113.30-25

Detail requirements for . . 113.30-25

Existing vessels........eeeeeeeevenveee e revenesessrrereennnnesseananarases 113.30-90

General requirements for 113.30-5, 113.30-20

Station enclosure.............ccve.. 113.30-25(b), 113.30-25(c)
Wiring of 113.30- 25(g) 113.30-25(h), 113.30-25(i)
Source loads, manually started ................. 112.15-15
Source loads, single, automatically started............ccocvveeereerrevvvvneerisiseeseeeeeennes 112.15-10

Spacing, electrical. See Clearance, €lectrical.
Special provisions:
For installations of equipment made during the Unlimited National

Emergency declared by the President on May 27, 1941............cceeevuene. 110.25-5

For vessels acquired or documented under the act of August 9, 1954...... 110.25-1
Special DUIPOSE CADIE..........eeereeeeriervreereeereesrarnmereeresteessssssassssssssesssnsssessessreonsenes 111.60-1)
Instrumentation cable.........cccococuevvrerennnnne . .. 111.60-1Ci)(1)
Thermocouple cable...........cccceeereennee veeeeeenee 111.60-1(i)(2)
Special requirements for.certain locations and systems ................................. 111.80
APDHCALION....ccciiiiiririrrirriieciersieesiiesrerrssssssesssasssssessssanasnsassnennnans ....111.80-1
Wiring methods and materials for hazardous locations..........cccceevueevvueenns 111.80-5

Electrical installations in classes, divisions, groups...111.80-5(b), 111.80-5(c),
111.80-5¢(d), 111.80-5(e)

General.. ieeernsreteceesrtentisearrrnansasarraanretenes 111.80-5(a)
EXPIOSIVES, ClASSES....cccciiiiiirrreiiairirreriersvesssasseseresasasenrassssssssssosssssarnsnne 111.80-5¢aX(7)
Explosion-proof, definition........... . teeeeeterearneasareeeeseennane 111.80-5(a)(2)
Intrinsically safe, definition.......cccccceeveveerreccvrieenneccrcecenns ....111.80-5(a)(3)

Specifications for Electrical installations on Mercha.nt Vessels.............. 110.10-1(¢f)
Speed of motors, limiting of...... eeeeeeeeeceaueessesesantrssnsanennanann 111.45-1¢h)
Splices and taps:
In lighting fixtures.................. etereesstensteesretsstiennesestttansesene 111.60-5Ce)
IN SEAL fItLINES. ... ciiiiiiiriiiirrereereeeirccrrrsiresrssenssassessssseessesssnnssnens 111.80-5(b)(10)
Sprinkler system, automatlc
Existing vessel reqQUIrements..........ccveeeervcecirrrneeiereerecteneesaeesessssrecesssrssssssssens 113.20-90
General requirements............cccoceeeeevvenenneveeensnsesconns 113.20-5
b 30030753 101 ) o] K20 ) OV O U 112.15-5(g)
Stairways, emergency lighting Of.........cccceceiieerrrncrerrrccrenneeicrcrsssneeseressenneeeees 112.15-1(d)
Special requirements for tank vessels contracted for on or after No-
vember 19, 1955... TB/ALL.......ccccccccerevmrreeriersrronncnmesnrseseeocssasessasesssasaresnns 111.85-10

Application....c..cccccceieeeriecrncnrerrerivnnnns teeeenetrannsnretansanaanetaarans 111.85-10(a)
CADLE....cceceeirrrirerecriirreeereaeieierressessnssseessarssssnsassansansensasassaanenre ....111.85-10(c)(4)
Cable 10CALION....cccuiriieeerrrererieecrererecesseeveeesreraeeeans ... 111.85-10(b)(1)
Electrical devices... teersrrereeseersentreseeesasrvantrrntateearatatseaetetnasressasns 111.85-10(cX1)
Electrical equipment in cargo tanks........cccccevvveeereeeeereecceienrnnevenns 111.85-10(b)(2)
Electrical equipment in secondary barrier spaces.... ....111.85-10(b)}(3)
Electrical installations........cccocouieeeeceeeninnerrecraeeeecsesosensenessssnnceeecsnes 111.85-10¢dX(1)
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Stairways, emergency lighting of —Continued Subpart or section
Special requirements for tank vessels contracted for on or
after November 19, 1955—Continued
Application—Continued

Explosion-proof installations ..111.85-10(b)(5)

GEINIETAL.....oeiieeeeereiiecenneecerrrereesttesseessteeesessessssnmrmssseseseessssesseresssssnssaans 111.85-10(b)
Installation requirements on tank vessels handling grade A, B, C,
OF C liqUid CATO......ccccorricnrnnnernncauisieiisisiirieresrensssssssessessssssaseessssssansees 111.85-10(c)
Installation requirements for tank vessels handling grade E liquid
CATEO0.cceererenrrnereoserossesassesomsnssssssssans 111.85-10(d)
Lighting of cargo handling rooms and enclosed spaces................ 111.85-10(¢c)
Portable equipment..... . 111.85-10(b)(5)
Weather dECKS......uuuueiiiiiiiieriiieericiieessesietearmnnessessssssssosssssnssesessssessene 111.85-10(c)(5)
Special requirements for tank vessels constructed prior to November
19, 1955... TB/ALL......cccccceeeveecerennne .111.85-90
Cargo pumprooms and enclosed spaces on tank vessels constructed
on or after July 1, 1951, but prior to November 19, 1955.......... 111.85-90(b)
Application 111.85-90(bX1)
Equipment. 111.85-90(b)(2)
D 5724 117 o TS0 OO SO UV USRS 111.85-90(b)(3)
Cargo pumprooms and enclosed spaces of tank vessels constructed
on or after November 10, 1936, but prior to July 1, 1951.......... 111.85-90(d)
ADPDPHCALIONS.....ceeveriineeeecieerereeeereeeecerereeeensennns 111.85-90(dX(1)
BOXES...ocivivereririeierereeereeserresssssssssessane 111.85-90(d)X(3)
Lighting fixtures 111.85-90(d)(4)
Motors 111.85-90¢d)(5)
Wiring 111.85-90(d)X(2)
Constructed on or after November 10 1936 but prior to November
19, 1955....eeereeriieececrererernsesnnssossonenss 111.85-90(a)
Application ........... P 111.85-90(aX(1)
[OF:10) TIR:0 g 1 4 Lo) oS00 00a PR 111.85-90(a)(5)
Existing arrangements . 111.85-90(a)(3)
GENETAL.....cceeieeeeeireeeeereerrecrreessessaressnseessrancann 111.85-90(a)(2)
Installations made during the unlimited national emergency...111.85-
90(a)(10)
Location of cables.......ccccceineiiiiieiininrinncccccssacnnnennns . ...111.85-90(a)(4)
Location of circuit-interrupting devices.........ccccccvveeeirrrrrcccrcnnnane 111.85-90(aX(6)
Overload ProteCtion.... ... eeviieiiiieiimiucriircsecniessionsssesesssessancssnnsnns 111.85-90(a)(8)
Portable equipment.......cc.ceeeuveiieeinenincnececsnneens 111 85-90(a)(7), 111.85-90(a)(11)
Storage batteries................... 111.85-90(a)(9)
General cargo spaces on tank vessels constructed on or after July 1,
1951, but prior to November 19, 1955.........cvveeuermvencennneenrearanen 111.85-90(¢c)

General installation requirements on tank vessels the construction
or conversion of which was started prior to November 1936.... 111.85-90(e)

ADDUCALION....cceerreeeirrrreerreecieeereceereennscssesensersensssssesteersssensresasseassanns 111.85-90(eX(1)
General reqUIremMents......ccccciiieiiieenensersorosessesireneessemresseresssssessrsesssss 111.85-90(e)X(2)
Portable eqQUIPMENt........cccciieiereeereecrrererrenseeameaeeeeesorscraeascsssessaneenns 111.85-90(e)(4)
Pumprooms and encloSed SPACES.....ccceeveremreecreeeeeencrcrereesesnnsecseseraes 111.85-90(eX(3)

Electrical equipment and installations on vessels contracted for,
prior to November 19, 1952 eetneerereansresesanstrannrnnnssesaserrrrnrersenanrrrrensen 111.90

Standard for:

Attachments Plugs and Receptacles........ccceciccimmnnnnne 110.10-1(e)X(9), 111.75-30(m)
Branch-Circuit and Service Circuit Breakers......... 110.10-1(eX5), 111.55-15(eX(6)
Commercial electric cooking appliancCes......ccccccvveereemcrnernnreeeenceresseenes 110.10-1(eX(1D)
Edison-Base Lampholders..........c.cccceeereeennnneee ... 110.10-1(eX(7)
Electric-Discharge-Lamp Accessory Equipment.......c.ccoooveeiieirencnenes 110.10-1(eX(11)
Electric Lighting FixXtures.....ccccocociieviieiicrrnnnenececnnsiiceninnn 110.10-1(eX(8)
Elevator Electric Contacts and Elevator Hoistway Door Interlocks...110.10-
1(e)(12)
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Standard for—Continued Subpart or section
EnNclosed SWIitCheES.....ccviiiiivreemvercccsiiceeeiaennieirmmesneeescssatesses 110.10-1(e)X(16), 111.55-5(d)
Flexible Cord and Fixture Wire.............ccceevecevvncevernncee 110.10-1(e)X(10), 111.60-5(a)
FPUSES....uveeeeeiieercecceneeneeccrsnnnrannreeseseserarsenssrrnssssssnsesenssasovanans 110.10-1(eX(3), 111.55-15(d)

Industrial Control Equipment.............. ..110.10-1(eX(4)
KNife SWIitChES. . ccccvvereerrieretieeieeeiiieetieecieeirnnrensaseeessssarsanenes 110.10-1(e)(2), 111.55-5(b)
Outlet Boxes and Fittings.....ccccovveviiiiiiiiiiiiininicnnieccnetnininineeenieneenneenen 110.10-1(e)(15)
PanelbOoArdS......cccceenvereeeneeeesenrsranereisesssurecsssnrresessssssssssnasssoss 110.10-1(e)(6), 111.40-1(b)
Portable ElectriC LampPs......ccccceriieerrmmennmenneecrssrssssssssssssssssessssassns 110.10-1¢e)X(13)
Snap Switches.....cccceeerereeene 110.10-1(e)(1), 111.55-5(c), 110.10-1(e)(14)
StaANAArd SYSLEIMS..cucurerirreeeeciertrereieeretrerternmnseeretssesssseensssasssssssssenssserssrssonsessanes 111.05-25(a)
Standard VOltageS. .ccccvuiriieeeriirmmrmiuricccssnsrereeersessnneensesssserserasescssssses .... 111.05-25(b)
Starter:
Automatic, definition Of........ccccoviirimiiveimererciiirerccccssirireressscsssreressnresessnsnes 110.15-35(g)
Autotransformer, definition of..... ....110.15-35(h)
Definition Of.....ccovciiriieirrirceiiereennnreeneeteeeiesrssorsressssssessanssessessssssnneeesassssannses 110.15-35(f)
Motor. See Motor controller.
Room, communication required...........ccccveereeereemeencrcccrcscsncsiesssnonsensanesnne 113.30-5(a)
Room, emergency HEhUINEG Of ... eiiiiiiiiiirieenrercceinneenierrereeessescssssssssssrsons 112.15-1(g)
StEETINE BEAT...cevveeiiiceriiriececerirereannssssas 111.80-70
Control of motors and CON{rol SYSLEMS...ccccivireeiececriiireereneeeenieiriececcresnnns 111.80-70(d)
Disconnecting and switChing MeamSs......ccccvvvervrereccrenreneeeenmeecrnieeeeeeessesenees 111.80-70(e)
Feeder circuits....ccc.occeenee eeverrraaennens 111.80-70(b)
GIBIIET AL ..ccuuvererveenrrrnnnnerrsrennensssesesssesnnssesssssssssssssessssrassssssssssarsensrsessesssssssssnsnse 111.80-70(a)
Indicating and alarm systems... . eeeresereserararens 111.80-70(f)
Overcurrent ProteCtion..........ccovieiiiimmemerriicricsecrrcssstissssssnssssessassssvesssessnnne 111.80-70(c)
Alarm and indicating circuits . 111.80-70(c)(5)
Control systems.....cc.coeveerssvenvnnsanenns 111.80-70(c)(4)
Controller circuits... ....111.80-70(c)(3)
Indicating and alarm circuits 111.80-70¢c)(5)
MOt 0TS etreirereeiernreessreeresssnnsenesessrsnarsesessssesasassnssssrnssessanaes .111.80-70(c)(2)
Motor circuits 111.80-70(c)(1)

Alternating current motors errrrereeeeeeeeeeteenenenen 111.80-70(c)(1)(ii)

Direct current MOtOTS......cccccvemeriririiiistrninriieeiieneeneeneeeersssenneeesns 111.80-70(c)(1)({)
TUSE Of fUSES....ccevvvnerrrrererrrvennenreesrorercnneressessssessranmasnes ... 111.80-70¢c)(1)(iii)

Steering station, after, communication requlred ............. 113.30-5(a)

Storage battery. See Battery, storage.

Submersible bilge pump. See Bilge pump, submersible.

Suddenly moving parts, guarding or isolation of 111.50-10¢(dX2)

SWILCHDOATAS.......cciirerrcrcccirrrrerrrieirresereeeesesecaeetesessssssrrensesssssssrssirsesessssssnsonsnssesesens 111.30
CONSETUCTION. .. .eeieeeeieeeteerireerreerresessennnereresesesessssnnsrescessssssssssessesssssssnesassssss 111.30-1(d)
Corrosion-resistant parts. ..111.30-1(H)
Dead front type........ccoveereeeeernenenes eertersraeeteeeesanssstatasestessnnneseaasesarnnas 111.30-1Ce)
General FreQUITEIMEINES.....ceuiurieeeieeeeiirrerrrnneeeiieessesinssrenmieseessssssesessosssssssssnsssas 111.30-1(a)
Grounding of instruments, relays meters, and instrument transform-

LS. eiereeeeerersenssssiniessiesssssssssmenssssssssaemeseesssteeessssessssentennmasstessessessssreensastosssesnns 111.30-1(j)
Installation reeeeeneteertttarasseesessstasrsersettttttareserrnnntennienseasatataesensannnesenasesnn 111.30-1(b)
LOCALION......ccvrriieeeeiiiiiiieiiinrennnenissssesteeeeeteeeteensieeesessesrssnsnessssnaseesns ....111.30-1(b)
Mechanical protectlon ........................................ 111.30-1(c)
Mechanical strength of working parts........... 111.30-1(g)
‘Nameplates ...111.30-1(h)
Protection of instrument Circuits..........cccovveeeiviccvevievcrcreeieecvneeees 111.30-1(i)
Protection, mechanicCal.........ccccoviiiiuummneenieeeiiiinsiccisissnssssreseessesssessssens 111.30-1¢(c)
Switchboard mounted eqUIPIMENL...........ccurriiiirreiiirrrrrriieeeiecsssssrsssesssssessns 111.30-10
Tests for switchboards..........cccccceeuenne 111.30-30

Switch(es): .
ACCESSIDILILY Of c...oeriiiiirreiiinirreeieecrrierenniarreessrieenssrserissnseeessssssosassessssesossrnress 111.55-1(f)
Circuit breaker, user as.... 111.55-1(g)
Circuit connections t0....ccecccvveeerereenerrenenien 111.55-1(e)
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Switch(es)—Continued Subpart or section
DefiNition Of......cccirecrerireeiiiireerrrrerereeer e nceereees s rrbee e e e e eesesssseseesen 110.15-185(aX(1)
Detailed requirements.... reeeereeeserareeseerenaererrrenns 111.55-5
Disconnect, in hazardous locations.........ccceeverreeerenns 111.05-10(c)(8), 111.80-5(b)(2)
Enclosed, construction of.. . teeeeerersraternenertenenaararans 111.55-5(d)(1)
ENCIOSUTE Of......ccoivrcerreeeereeriuivenenrcresssereerereeisssssesssesssesssnseeses 111.55-1(c)
FOT lifeD0At WINCRES.....ccciiiiiiiiiiirreeiiceeerireeentereeeseeensesssesssssenssssressseseseesssssssssnes 111.65-40
GeNEral USE..........ccciiiriecciiciticetiercrecerreecsseesssssssssssssoes 110.15-185(a)(5), 111.55-1(dX(2)
Generator disconnect............cveveeeeereeeceeeenennene. 111.30-15(b)(1), 111.30-15(cX1)
Grounding of enclosures......... ....111.565-1(h)
GTOUPINE Of ..t ss e s sesssessassssssesessnsrasssnsssnns 111.55-1(f)
In grounded coNAUCLOTS...........cccorvvermrveeneoceonane 111.40-1(e), 111.55-1(f), 111.55-1(a)
In hazardous locations...... ....111.80-5(b)(2), 111.80-5(c)(1), 111.80-5(d)(1)
INSPECLION Of......oiiiiiveinnncrrirsrssnsessssesssrrssresnrnssannssnsssssssssssaseessnnssnnen 111.05-10(c)(8)
ISOlating.....ccccovveenerrrerecrecrarcrnereencesinnnnees 110.15-185(a)(6), 111.55-5(b), 111.60-40(c)
Knife.......... 110.10-1(e)(2), 110.15-185(a)(2), 111.55-5(b), 111.55-5(d), 111.55-1(d)
IMLASEET .. .ccccuuiieieieiinnentnescosssnasscssssnsnnssnasassansssssssssensrssvansossssssssssanaareesannnanss 110.15-185(aX(9)
Motor circuit .110.15-185¢a)X(7)
Push button, in harzardous locations........................ 111.80-5(b)(2), 111.80-5(eX(1)
Rated continuous current of, definition.......ccccccovvveeeereerececreennnnnn. 110.15-185(a)(3)
Rated voltage of, definition..........ccccceveuvenvenennccrccccnenee ... 110.15-185(a)(4)
Rating of sNap SWitCheS. .o iiiiiiirriirrircrrrrrrrrrrrrrrrrreesrececreeeees e seseseneesseeens 111.55-1(1)
Snap switches................... teerreseseenernenseetasnsnsersrrrsraas 111.55-5(c)
“T” rated switches.............. .. 111.55-1(iX2)
Three-way and fOUN-WAY......ciiiiiiiiiiiieeieiiieiiesmsesemissmmaeesessasessssssses 111.55-1(b)

Switchboard(s):

Accessibility of connections... ..111.30-5(c), 111.35-5(a)
BUs bars aNd WiTIIE.....ccuueeiecnerriieeermmerenieiniisirorssrrssssssssssssacssnssnssessssssssssrssrens 111.30-5
Circuit breakers, removal from front. rereeeeeneeeenteneaanesesssesaasarens 111.40-1(d)
Construction of............... . ... 111.30-1(d)
Corrosion-resistant Parts.......ccccciiiiiiiiiiiiiiiiiirree e eeseeeseatesnes 111.30-1(f)
Dead-front definition of..........cceoevivivviriviiiinneiiimmnencciiicrereecenes 110.15-185(£)(3)
Dead-front type required....... ererreeerrereserranens 111.30-1(e)
Distribution, definition of............... ...110.15-185(f)(4)
BN ETEEIICY cuueeeeerneerrrernceeaeeseassssssessertonesssasssesnssrnsssasssssenssssssnsnessssonnssosssnssss 111.30-20, 112
Enclosure and protection.............ccccvveeeenneeenen. 111.30-1(c), 111.30-1(d), 111.35-5(c)
Equipment MOUNTEA O......c.cveeirereeieeeeererereesereessressscesrsssesssessessssesssosssssssenseres 111.30-10
Fuses, accessibility from front 111.30-10(a)
General requirements........cccoceceeiiiiieeiiirereeeessreeescseenaes 111.30-1(a), 111.30-15(a)
Generator, CONNECEIONS L0.........cveerurierummeirieereeneereseressssssserssnsessennnns 111.30-10(c)
Pilot lamps for generators............. .111.30-15(b)(6), 111.30-15(c)(10)
. Grounding of instruments...........ceceeueeeeeiieeiiiiieeenieiirneeeessnsnene. 111.30-1(j), 111.35-5(j)
Hinged panel positioners and stops.... eeterertereererresesanesssenrennen 111.30-1(c)
Interior communication............cccceeeeeee. ..111.30-20, 113.25-10(a)
Installation and 10CatION.......ccciiiiiiiiiiiiiiiiicreeeeecrrecreeeereeervaveeeresseessesesnenees 111.30-1(b)
Instruments, circuit protection...........cccceveeevricccccicrceieciirieens 111.30-1(i), 111.30-5(a)
Live-front, definition of........ccco e eereseneresvenes 110.15-185(f)(2)
LOCKINEG A@VICES....ciiiiiieeiiiiirieieeenreeeeeireetrnstener e eeceeeseseesessees 111.30-5(c), 111.35-5(a)
Nameplates........cccauu..... reeerreseeeeerrnnnnarraaanns ..111.05-5(dX(5), 111.30-1(h)
Power, definition Of ...t rereerene 110.15-185(£)(1)
PropulSiOn CONETOL.... .ot ciriecierercccnreeternnseseetassriresessosesressessssnnsnnenns 111.35-5
Propulsion control combined with electric coupling control................. 111.35-5(1)
Propulsion control iNdiCators.........cccccccevecmreeeneennnreesnnnsiresesreenne ....111.35-5Ch)
Propulsion, ground deteCtion..........ccuiiiiriiiiiricirriccnrirsrrssrensrerrerreseensessseceeees 111.35-5(j)
Propulsion, iINStruments fOr........coviiiiiiiiiiririrrirrecireeererrorreerreeesresessscerarenes 111.35-5(f)
Propulsion, interlocking of controls...... ..111.35-5(e), 1211.35-5(g)
Propulsion, 10cation Of CONEIOL.....ccccciriiiirremriiriniiiiniiiricririceeseseneeesvesssssssens 111.35-5(g)
Propulsion, multiple units, cutting out.... reteteereeeererearersuessananraraees 111.35-5(1)
Propulsion, nameplates.........cceuececiiieiiiieninecncrieninmmencesecennnes 111.35-1(d), 111.35-5(f)
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Switchboard(s)—Continued Subpart or section
Propulsion, prime mover CONLIOl........ccccccceeirerieereerieeceesseresssssssnmeerreessseses 111.35-5(b)
Propulsion, protection from faults........ccccereverrecvrercvnnnereneneenenes ....111.35-5¢j)
Propulsion, switches, manual operation of........... ...111.35-5(d)
Propulsion, used for other services........ccoceveueveeenes ereeesennentiannee 111.35-5(k)
Rheostats, mounted ON......ccriieieriiiiinnnneieieeeeeerinierirnersrersrssessessssnas 111.30-10(a)
Ship’s service generator, equipment for... eeeeeerrnrerareranaaeteernnnne 111.30-15
SOLAETINE JUES.cuuceererrreeniirerieertronssrecerastsessssssesrsnsossensesnsssssactsssassssssnssassssressenss 111.30-5(¢)
Spacings 111.30- 1(b) 111.30-5(d), 111.30-10(a), 111.35-5(a)
SETENELN Of DATLS.ovciiiiiiiriireririiiieeerrrereeerseerscaeeereesesssessresssrssassssssnssesssssssannas 111.30-1(g)
Testing and inspection of..........ueeeermiieieeienneecenes 111.05-10(c)(6), 111.30-30(a)
WWHTE.eeecneeeiecerrennretnessnessssnesssssresassnsensensnessessssssassesrnns .111.30-5(e), 111.60-1(dX(8)
ermg, type of ............................ 111.30-5¢e), 111.60-1
WOTKINE SPACE LOT......cciiiicariireciineinsessinistscesssnnnniessenssssesssssenseesesernssesssesansns 111.30-1(b)

Switching and disconnecting means ....111.80-70(e)

SYMDOIS CADIE......cvniiiiiirecreieiiiiitiiisisisssee i ssssresttesaasssssesassesasessssrsosrersersosernsanne 110.15-15

SYNChronizing lampsS.....c.cccciiiiiiiiiiiiciiieiieieieecisseneesesessssssssnanes 111.30-15(c)(4)

SYNCNTIOSCODE. .cciiiitttueerresireerissseseorersssesssesstsresssenssassarsssssssssssessnsnresasasannnes 111.30-15(c)(4)

T

“T” rated switch.................. eeerresttresrisntesrrabretatssaesaraeebeesasentasans 111.55-1(D)

“T”-rated switch, definition ...110.15-185(a)(8)

Tank vessels, SpeCial reqQUITEIMEINTES. . ...cocciriireiiimiiriererecrerseseessnsssesscsrresssssessssssssenns 111.85
Application... TB/ALL. eereesetanssssesesnnranes 111.85-1

General . 111.85-1
Symbols rereretreerecsnereranaresesasnereseas 111.85-1(b)
| 1S3 310017 (o) o T- TR 111.85-5
Cargo .. 111.85-5(b)
Cofferdam 111.85-5(c)
Combustible llqu1d .................. eeeenee .... 111.85-5(d)
GENETAL....veeereecrnrrireneeceerrnnnocreesserassensaresssennn 111.85-5(a)
FIASNPOINL.....ceiiirecereeeeecciirerrectieeccrssseeseeseserssnsrsssesssssssssssnsanssssssensesanssassenses 111.85-5(e)
Cargo handling room 111.85-5(1)
Flammable liquid eetieeeeteseeserrestrresennses 111.85-5(g)
Gas free reveenetstestesossaraaenessssesassrstisuansnnne 111.85-5(f)
Liquefied flammable gas .- N ....111.85-5(h)
TANK DAL ittt iee s sserareee e s sesesessennnnsessesessrernsssesnsennen 111.85-5(1)
TANK SHIP.ciiiiiiiiiiiiieiiiiiinireniresiiieeessrsssrsessssrssransessessessesensases 111.85-5¢j)
TANK VESSELueeiieeeriiiiiirrrrereeersnterereeesisrssssseesssesseseesssssessssssesssssnssnsmesseesessonsss 111.85-5(k)
Telegraph, engine order. See Engine order teleg’raph.
Temperature, ambient:
FOr €leCtriC CADIE.........ceeeeeeeenceririieeccnernnerereraeneeseeseessessressssnnnnnannesens 111.60-1(f)
For electric couplings..... ierteseesesssssssrnarsrrannneennereesessasasnnrarn 111.35-1¢e)
For equipment in general.......cccecoveevieereeeerecaannnnn. 111.05-20
FOr MOLOT CONLIOLLIETS. .. ..ccccriiireearrrrrnrreseacecsssnserrsnssvesannennsnseseeesssssesansenes 110.10-1(eX4)
FIOT MNOLOTS..cccciiiiiiiiirieriiiceincetietiiieneeteeeieeteteestatasssensssereenssssseseressnses 111.25-10
For thermal circuit breakers...........ccceereveervrcesvvenevennens .111.50-15(eX6)
For transformers........ccccovvmeeeerierrecrseneececrorcnsnaees . 111.20-5

Temperature rating of equipment in general...... . 111.05-20

Temperature rise, limits of:

For electric cable toseesnnnceeeesstsserttannnneeannsnnneertttanassasesns 111.60-1()
For electric COUPLINGS.....ccceeveerreirereeerireeeneereneeeeens . 111.35-1¢e)
For generators eeeeeeteseeeeasesssesssasssesaeneeene : 111.10-30
For motors.......cevivvennn. erretenrsersentateretsrannans 111.25-10
FOr tranSIOITIIETS......cciicccreeeeeicecirnnnaeniensesscsistensenrenresnseseceseresaressrerssssnnsssrssensnsnne 111.20-5

TESE SWILCI. . ueriieecriiriiiiieeccicrereteeereresrentesessssssrestassassemeeresssaeseesssssssssnssasessens 112.45-5
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Subpart or section
Testing and inspection;

ANNUAL INSPECLION...cuuiiiiiieeeciiirrenirerercnreirerteeeeiessecrieersrasesesessressesssrsssssenss 111.05-10(d)
General requUIirements.........ccoveeieennnreeeeeeecceerasannens ..111.05-10(b), 111.05-10¢d)(1)
B aVEAE:N B0 61 o Y=T1 4 (o) o VURNNNN DS UUUUT 111.05-10(c)
Of emergency 1o0udspeaker SYSLEIM......ccuiiincceiieriiiiiiiiiicerrecsreissssesseseeses 113.50-30

Of BENErators.....ccccceveeecevrcevveerrecereenensone .111.05-10¢c)(4), 111.10-40
Of storage bDatteries.........cocviiimienicicccinieiirintieennsssieeerieernrersrssssssssssssans 111.05-10¢dX4)
Of switchboards.......cccceeeecccrmerecrinirerecnisenns 111.05-10(c)(6), 111.30-30(a)
Therminonic tubes in hazardous locations.......c.ccceceeevvvernrrrceneneennnenn. 111.80-5(b)(1)
Toilet spaces, lighting of......cceceeveeveiiiiriiiniiaciccrieriinennne ....111.75-15(bX(2)
Totally enclosed eqUIPMENt......ccovviiiereerierrenteeererierernmecssssnercassesssseasssessseses 110.15-65(g)
Totally enclosed fan-cooled machine, definition of..... ....110.15-175(g)
Totally enclosed machine, definition of.........ccccceeeeeevrnnvemneerivccrnnrrennnne. 110.15-175(f)
Tow, combustible flyings from. See flyings, combustible.
Transformers:
Ambient tempPerature.........ccocvveeeiriiiiiiiiiiiiccrnie ettt rrereer e eeeetetsesseennieseeeans 111.20-5
In hazardous locations... ....111.80-5(b)(1), 111.80-5(c)(2), 111.80-5(d)(2)
General FEQUITEIMENLS. .. ccccerrierrerrerieestirsereeneeenereniteserieessrasreeessrossssssssrssnsssasssssnes 111.20-1
TEIMPETALUTE TiSC...uuiirieeereeeerirereerresseerennrecssssnessenssressssessssarsssesrssssoraessssssssnssssssses 111.20-5
U
Undervoltage. See Low voltage.
Undervoltage tripping, definition.......cccceeeeeeeeannnnnees 110.15-185(b)(4)
Underwriters’ Laboratories, Inc., Standard for:
Attachment Plugs and Receptacles......cocceeeveeeniieraneenns 110.10-1(eX(9), 111.75-30(m)
Edison-Base Lampholders.........ccccvcertrrrarcocironnennses 110.10-1(eX(D)
Electric-Discharge-Lamp Accessory Equipment 110.10-1(eX(11)
Electric Lighting FixXtUTes.....cccivviiiiimmiviirinniiireisisecssinieseescssesssnsssrsssrnses 110.10-1(e)(8)
Elevator Electric Contacts and Elevator Hoistway Door Interlocks...110.10-
1(e)(12)
Enclosed SWitChes.... ... cvemrvenriioriecciennesnenecrerees 110.10-1(e)(16), 111.55-5(d)
Flexible Cord and Fixture Wire.......ccccccoveeeciieencecncnnneen. 110.10-1(e)X(10), 111.60-5(a)
FUSES..cccocrrrrrrerroenns etesreraaieeeteetrrnaterarerasssreterstetanan 110.10-1(e)(3)
Industrial Control Equ1pment ............................. 110.10-1(e)4)
Knife SWitChes... . ciirrirrcsesresrnsrieicosissssarssmosssaniesseossessess 110.10-1(e)X(2), 111.55-5(b)
PanelbDOards......ccoovueeereerericreeveesereessaseeoserssnsssurasnenssescnssssasens 110.10-1¢e)X(6), 111.40-1(d)
Portable Electric Lamps.... revneeeeseressesreanisssanseresesaneren 110.10-1(eX(13)
SNAD SWILCRES...uveereieiirieericerererrirreireesseenasnserserasmsreessnnrarenen 110.10-1¢e)(1), 111.55-5(c)
A\
Ventilating systems, remote stopping of. erreennnn——. 111.80-10¢a)
Ventilation:
Of BENETALOTS. ccetveerrrrereerrerransececererrunmsararsessassssseresseansesnnssssssonnes 111.10-15(g)
Of INOLOIS..c.ciiiiiciiiiiniiiieriieieicineeteitestannessessssssenrereasseesssasssssssannans 111.10-15¢(g), 111.25-1
L0 5 g o LT 1] 7 1 1 SRR 111.30-10¢a)
Of storage batteries.......ccccoeevvimreeeens ....111.15-10
Vessel, definition Of.........ceeviviiiieiccceririntnierenicnesecantstssstemeeessssesseeneneneeseeeses 110.15-190
Vessels subject to the requlrements of Subchapter J......covecirieriiiiiicrecrissenns 110.05-1
ViSIDIE INAICALOTS.....ueecceirvirieieiirerieesenssettsennnnssnsseeesesensonnsnnnasrssssstnsnnnnnssennrsensesssen 112.45-1
Vital circuits, segregation of..............oveeveiiimmmnineenerenecnnens .111.60-25(0)
Voice tube system:
Application.....ccccccceverennns . . ...113.30-1
Construction and iNstallation...........ceccccecrereeerrerecereeerseesssrrieneesesessonsessseeresses 113.30-15
Drainage of.....ccccoeeriiiiiieieerencens teeeseeratetenenearane 113.30-15(e)
EXISUINEG VESSEIS.....cciieeiietnreeieecaiiccieenntesiovecissanasersssnsssirsneenssesssssssnannssesssssarernes 113.30-90
General requirements..... 113.30-5
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Voice tube system—Continued

Subpart or section
113.30-10

Limitations of..
Nameplates for

...113.30-15(g)

Signaling system for

... 113.30-15(f)

Voltages, standard

111.05-25(b)

Voltage to ground:

...................

DEfINItION Of.......ccvieeeieieriiiiiirrieeeeseccsssssenereensessseeessrssstssessssssssasssssssssssanesssnees 11.15-85(h)

For dead front switChbOards.......cccccueemrririennieieeccrreenmsereeinmrcercrecercssssennsnnnees 111.30-1(e)
Voltmeter:

Definition of..... ceevvesrearaeraneee 110.15-100(f)

Generator 111.30-15(bX(3), 111.30-15(b)(4), 111.30-15 (cX(3)

Washrooms, lighting of

SO 111.75-15(bX(2)

........

Waste, baled, combustible flyings from. See flyings, combustible.

Watertight door systems, electrically power-operated.........c.cccceeervvenvvnnnnnnne 111.80-45
Application...... reeereennrnreesensennrsneasseaese 111.80-45(a)
Cable ... 111.80-45(f)
DASEIIDULION. ..ccceiiceieeeeieiire ccreeeresteteccstnrennenressseseesssnensraesssssssssssssesssassasans 111.80-45(d)
EXIStINE VESSEIS..ciiiiiiiiriirrrieieriieenirennueetrntiicnnessrsssssecssssesssssrrnsssssssnssssencassscasss 111.80-45(g)

General illumination for

..112.15-1(f), 112.15-1(j)

..... 111.80-45(b)

General requirements..
Overcurrent protection...........
Power supply.

111.80-45(e)
111.80-45(c)

Watertight equipment:
Definition of..... .
General requirement for

.........................................

110.15-65(d)
...111.05-15(d)

Waterproof machine, definition of............ ...................

Wattmeter:
Definition of...........

.......................... 110.15-175(k)

...... 110.15-100(g)

For generators..

111.30-15(cX(6)

Weathertight equipment, definition of...........cccccveeeenene.

110.15-65(f)

Western rivers, definition Of........cviiiviirmririccicinrinicrinnneerererresersssssceseens 110.15-195
Wheelhouse:
CommuNICAtION With......cveviiiieircriiiinrerniecceeniiinecsssneiessnesessserosssssssseessrsnnnns 113.30-5
Emergency lighting of............ 112.05-10(b), 112.15-1(g)
Whistle Operator:
BEXISTINE VESSELS. uutiiicieiivrrrercrrrreesrsnseacsaranseesessnsossssssssssssesessassassnssssorssssssssssrannas 113.65-90
GeNETral FEQUITEIMEIILS.  ..ccccvviireeieieerreerrreeeeieeeessscssrsssssssrarssssessssnssssmmnassessossessasas 113.65-5
SOUICE Of DOWET fOT...ccoicccceeeeiiereececreuruireeseeeeesesssnnneesscssnmanssssssssssnnesnnassannes 112.15-5(p)
Whistle valve, automatic drain for.........cccovreerrrerecnseiinnnnneesseeeerisssseccssannee 113.65-5(e)
Wire, electric, fixture:
ADDICALIONS Of ... eieeeeiiieeeeeceettetietneneerecssssssrnssssssnansssssssssnsernnsarasssseess 111.60-5(g)
Conductor size, MINIMUML.......ccceeiireercrnereeiisneeicseisssoneesssnnseesssasessssasssssens 111.60-5(d)
Construction of.......ccieeeevineneneerereecnen. .111.60-5(a)
Current-carrying CapPacCity Of.......ccccvcrceieieeemmeerieeeireeeesersssessarsreersessesessssnanses 111.60-5(c)

Designations of

110.15-15(bX(2)

Standard for...

110.10-1(e)(10), 111.60-5(a)

SEranding Of .....ccociiiiiiiiirieiniirrierisereertneresrsststessnneessnnsssseessessressessessasssssasasse 111.60-5¢i)
Temperature limits of........ccccovvvrreeeinniiirericinreeeennn ....111.60-5(g)
VOltage LMILS Of .....cccivvuieinircirnrirerenineenensnseresssnsersreesssanessessssesesnsesssssesaness 111.60-5Ch)

Wire, electric, switchboard

111.30-5(e), 111.60-1

Wiring, communication and alarm systems and equipment..................

Wiring methods and materials

113.05-10(a)
..111.60

Wiring methods and materials for hazardous locations...........cccccceeeerreneanen

Working space:

111.60-40
111.30-1(b)

At switchboards..
Working spaces

........... 111.75-15(bX(1)
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