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APPLICATION OF

PART 6 "ELECTRICAL EQUIPMENT AND CONTROL SYSTEMS®

1. Unless expressly specified otherwise, the requirements in the Rules apply to ships for
which contracts for construction are signed on or after 1 July 2024.
2. The amendments to the Rules for 2023 edition and their effective date are as follows:

Effective Date :

1 January 2024 (based on the contract date for ship construction,
Related Circular No. : 2023-14-F)

CHAPTER 2

Section 2

CONTROL SYSTEMS

System and Control
- 204. 2 has been amended.
- Table 6.2.1 has been amended.

Effective Date : 1 July 2024

CHAPTER 1

Section 3

Section 4

Section b

Section 15

CHAPTER 2

Section 4

ELECTRICAL EQUIPMENT

Rotating Machinery
- 306. 4 (1) has been amended.
- The table for tests of rotating machinery in 309. 16 has been amended.

Switchboards, Section Boards and Distribution Boards
- 406. 2 and 4 have been amended.

Cables
- 511. 5 has been amended.

High Voltage Electrical Installations
- 1506. 1 and 4 have been amended.

CONTROL SYSTEMS

Computer Based Systems
- The entire section 4 has been amended.
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Pt6 Electrical Equipment and Control Systems
Ch 1 Electrical Equipment Pt6, Ch1

CHAPTER 1 ELECTRICAL EQUIPMENT

Section 1 General

101. General

1. Application [See Guidance]

(1) The requirements of this Chapter apply to the electrical equipment and electric propulsion ma-
chinery intended for ships without special limitations for their service or purpose. For electrical
equipment and electric propulsion machinery intended for ships with special limitations for their
service or purpose and intended for small ships of less than 500 ton gross tonnage, the require—
ments in this Chapter may be modified within an extent considered appropriate by this Society.

(2) Except where a specific statement is made to the contrary, all requirements specified in this
chapter are equally applicable to a.c. and d.c. installations.

(3) When the Society considers necessary, requirements specified in international electrical standards
may apply.

2. Special electrical equipment [See Guidance]

Electrical equipment and electric propulsion machinery not specified in this Chapter are to be as
deemed appropriate by the Society.

3. Passenger ships

The electrical equipment of passenger ships engaged on international voyages is to comply with the
requirements in this Part and in addition, attention is to be paid to compliance with the require—
ments of passenger ships specified in the International Convention for the Safety of Life at Sea
(hereinafter referred to as the "SOLAS Convention”).

4, Terminology

Terms used in this Chapter are as follows:

(1) Dangerous spaces are the following areas or spaces where flammable or explosive substances
are placed and where it is likely to arise flammable or explosive gases or vapours from these
substances and they are classified according to generation frequency and period of life for ex-
plosive gas atmosphere. [See Guidance]

(A) Zone 0 : area in which an explosive gas atmosphere is present continuously or is present for
long periods.

(B) Zone 1 : area in which an explosive gas atmosphere is sometimes likely to occur in normal
operation..

(C) Zone 2 : area in which an explosive gas atmosphere is not likely to occur in normal oper-
ation and, if it does occur, is likely to do so only infrequently and will exist for a short peri—
od only.

(2) Selective tripping is such an arrangement that only the protective device nearest to a fault point
is opened automatically in order to maintain the power supply to the rests of sound circuits, in
the event of a fault in the circuit having protective devices connected in series.

(3) Preference tripping is such an arrangement that the protective devices for unimportant circuits
are opened automatically in order to ensure the power supply for vital services, when any one
generator becomes overloaded or likely.

(4) Normal operational and habitable condition is a condition under which the ship as a whole, the
machinery, services, means and aids ensuring propulsion, ability to steer, safe navigation, fire and
flooding safety, internal and external communication and signals, means of escape, and emer-
gency boat winches, as well as the designed comfortable conditions of habitability are in working
order and functioning normally. All electrical services necessary for maintaining the ship in normal
operational and habitable conditions are essential services and services for habitability.

(5) Emergency condition is a condition under which any services needed for normal operational and
habitable conditions are not in working order due to failure of the main source of electrical
power.

(6) Main source of electrical power is a source intended to supply electrical power to the main
switchboard for distribution to all services necessary for maintaining the ship in normal opera-
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tional and habitable conditions.

(7) Main generator is a generator for generating the main source of electrical power.

(8) Main generating station is the space in which the main source of electrical power is situated.

(9) Main switchboard is a switchboard which is directly supplied by the main source of electrical
power and is intended to distribute electrical energy to the ship ‘s services.

(10) Emergency source of electrical power is a source of electrical power, intended to supply the
emergency switchboard in the event of failure of the supply from the main source of electrical
power.

(11) Emergency switchboard is a switchboard which in the event of failure of the main electrical
power supply system is directly supplied by the emergency source of electrical power or the
transitional source of emergency power and is intended to distribute electrical energy to the
emergency services.

(12) Electrical services are classified into essential services and services for habitability.

(13) Essential services are those services essential for propulsion and steering, and safety of the
ship, which are made up of "primary essential services' and "secondary essential services".
Definitions and examples of such services are given in (A) and (B) below.

(A) Primary essential services are those services which need to be in continuous operation to
maintain propulsion and steering. Examples of equipment for primary essential services are
as follows:

(a) Steering gears

(b) Pumps for controllable pitch propellers

(c) Scavenging air blower, fuel oil supply pumps, fuel valve cooling pumps, lubricating oil
pumps and cooling water pumps for main and auxiliary engines and turbines necessary
for propulsion

(d) Forced draught fans, feed water pumps, water circulating pumps, vacuum pumps and
condensate pumps for steam plants on steam turbine ships, and also for auxiliary boilers
on ships where steam is used for equipment supplying primary essential services

(e) Oil burning installations for steam plants on steam turbine ships and for auxiliary boilers
where steam is used for equipment supplying primary essential services

(f) Azimuth thrusters which are the sole means for propulsion/steering with lubricating oil
pumps, cooling water pumps

(g) Electrical equipment for electric propulsion plant with lubricating oil pumps and cooling
water pumps

(h) Electric generators and associated power sources supplying the primary essential service
equipment

(i) Hydraulic pumps supplying the primary essential service equipment

(j) Viscosity control equipment for heavy fuel oil

(k) Low duty gas compressor and other boil-off gas treatment facilities supporting boil-off
gas usage as fuel to main propulsion or electric power generation machinery

() Control, monitoring and safety devices/systems for equipment to primary essential serv-
ices

(B) Secondary essential services are those services which need not necessarily be in continuous
operation to maintain propulsion and steering but which are necessary for maintaining the
vessel's safety. Examples of equipment for secondary essential services are as follows:

(a) Windlass

(b) Fuel oil transfer pumps and fuel oil treatment equipment

(c) Lubrication oil transfer pumps and lubrication oil treatment equipment

(d) Pre-heaters for heavy fuel oil

(e) Starting air and control air compressors

(f) Bilge, ballast and heeling pumps

(g) Fire pumps and other fire extinguishing medium pumps

(h) Ventilating fans for engine and boiler rooms

(i) Services considered necessary to maintain dangerous spaces in a safe condition
() Navigation lights, aids and signals

(k) Internal safety communication equipment

(I) Fire detection and alarm system

(m) Lighting system

(n) Electrical Equipment for watertight closing appliances

(o) Electric generators and associated power sources supplying the secondary essential serv-
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ice equipment

(p) Hydraulic pumps supplying the secondary essential service equipment

() Re-liquefaction plant on liquefied gas carriers

(N Ventilation fans for hazardous areas

(s) Auxiliary and main engine starting installations

(t) Inert gas fans and scrubber and deck seal pumps

(u) Watertight doors, shell doors and other electrical operated closing appliances

(v) Jacking motors

(w) Water ingress detection and alarm system

(x) Thrusters not part of steering or propulsion

(y) Control, monitoring and safety systems for cargo containment systems

(z) Control, monitoring and safety devices/systems for equipment to secondary essential serv-

ices

(14) Services for habitability are those services which need to be in operation for maintaining the
vessel's minimum comfort conditions for the crew and passengers. Examples of equipment for
maintaining conditions of habitability are as follows:

(A) Cooking
(B) Heating

(C) Domestic refrigeration

(D) Mechanical ventilation

(E) Sanitary and fresh water

(F) Electric generators and associated power sources supplying the above equipment

(15) Dead ship condition means a condition under which:

(A) the main propulsion plant, boilers and auxiliary machinery are not in operation due to the loss
of the main source of electrical power, and

(B) in restoring propulsion, the stored energy for starting the propulsion plant, the main source
of electrical power and other essential auxiliary machinery is assumed to be not available. It
is assumed that means are available to start the emergency generator at all times.

(16) Section board is an assembly of switchgear, control gear, etc for controlling the supply of elec-
trical power from a switchboard and distributing it to other section boards, distribution boards or
final sub—circuits.

(17) Distribution board is an assembly of one or more protective devices arranged for the dis-
tribution of electrical power to final sub-circuits.

(18) Diversity factor is the ratio of the estimated total load of a group of consumers under their
normal working conditions to the sum of their nominal ratings. (2079)

102. Drawings and data

The drawings and data to be submitted for approval before the commencement of work are gen-—
erally as follows:

1. Drawings and data to be submitted by the shipyard

(1) Investigation table of electrical load analysis (main and emergency sources including batteries)

(2) Wiring diagram for power systems (including emergency source)

(3) Wiring diagram for lighting systems (including emergency lightings)

(4) Wiring diagram for control systems

(5) Wiring diagram for navigation and communication systems

(6) Wiring diagram for radio systems

(7) Wiring diagram for fire detection and alarm systems

(8) General arrangement for electrical systems (bridge, radio room, accommodation space, engine
room, all decks, etc.)

(9) Arrangement for navigation and signal lights

(10) Drawings indicating dangerous spaces (if necessary)

(11) Drawings of measuring equipment for cargo tanks (if necessary)

(12) List of particulars of high voltage electrical equipment(if necessary)

(13) Calculation sheets of short—circuit current in the circuits(if the sum of rated power is 500 kVA
(kW) and over)

(14) Drawings and data as deemed necessary by the Society (in case of special construction ships)
[See Guidance]
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2. Drawings and data to be submitted by the manufacturers of electrical equipment

Drawings and data are to be submitted and approved by manufacturers of electrical equipment in ac-
cordance with 103. 1. Table 6.1.1.

103. Testing and inspection

1. General

(1) The electrical equipment and cables in Table 6.1.1 are to be approved(drawing approval, type ap-
proval) by the Society or to be tested in accordance with relevant requirements of this Chapter
at the manufacturer's works or at other works having the adequate apparatus for testing and
inspections.

(2) The electrical equipment and cables specified in the Table 6.1.1 are to be type approved in ac-
cordance with the"Guidance for Approval of Manufacturing Process and Type Approval, etc. be-
fore being taken into use. [See Guidance]

2. Inspections based on Quality Assurance Scheme

Where the electrical equipment is manufactured by Quality Assurance Scheme specified in"Guidance
for Approval of Manufacturing Process and Type Approval, etc.;, a part or all of the tests and in-
spections in the presence of the Society's Surveyor may be omitted.

3. Tests after installation on board

Electrical equipment and cables, after installation on board the ship, are to be tested and inspected
in accordance with the requirements in Sec 17.

4. Additional tests and inspections [See Guidance]

The Society may require, when it deems necessary, other tests and inspections than those specified
in this Chapter.

5. Exemption from tests and inspections

Electrical equipment having the certificate considered acceptable by the Society may be exempted
partially or wholly from the tests and inspections.

6. Tests and inspections on type approved products [See Guidance]

Tests and inspections on type approved products are to be in accordance with the requirements
which the Society considers appropriate.
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Pt6 Electrical Equipment and Control Systems

Ch 1 Electrical Equipment Pt6, Ch1
Table 6.1.1 Electrical equipment and cables subject to the approval and test (2023)
. . Drawi T T
No. Electrical equipment and cables rawing ) est ahd ype
approval | inspection | approval

1 Generators” X2 X

2 MOTOFS<3)<4)<5> X(G) X

3 Control gears for Motors®@® x® X

4 Main switchboards and emergency switchboards X X

5 Battery charging and discharging board X X

for emergency sources of electrical power

6 Power converters X7 X109 X(10)
7 Control gears for electric propulsion unit X X X
8 Transformers”® X X

9 Power semi-conductor rectifiers”'? X

10 Uninterrupted power supplies'? X X
11 Cables X X
12 Fuses, Circuit-breakers, Protection relay, Electro-magnetic contactors X
13 | Explosion-protected electrical equipment [See Guidance] X2 X
14 Cable splices X
15 Navigation light control panel X

16 | Shore connection box® X X

17 Electric fuel oil heating systems® X X

18 | LED lighting™ X
19 Cable trays/protective casings made of plastic materials X
20 | Busbar trunking systems® X X
(Notes)

(1) Only applicable for main and emergency generators, except harbor generators.

(2) Only applicable for generators of 100 kVA and above.

(3) Only applicable for Control gears for the motors, and motors which drive essential auxiliaries specified in
Pt 5, Ch 1, 102. of the Guidance and exceed the output 7.5 kW.

(4) Only applicable for motors for electric propulsion.

(5) For the output of not more than 50 kW, if there are manufacturer's own test reports, a part or all of tests and in-
spections in the presence of the Society's Surveyor may be replaced subject to the Society's permission. (2078)
[See Guidance)

(6) To be complied with note (10) in Table 6.1.10. (2078)

(7) Only applicable for transformers for power and lighting of single phase 1 kVA and above or 3 phase 5
kVA and above.
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Table 6.1.1 Electrical equipment and cables subject to the approval and test (continued) (2023)

(Notes)

(8) For the transformer with running capacity of less than 100 kVA, if there are manufacturer's own test
reports, a part or all of tests and inspections in the presence of the Society's Surveyor may be replaced
subject to the Society's permission. (2078) [See Guidance]

(9) Only applicable for high voltage electrical installations(1 kV and above).

(10) Only applicable for Power semi-conductor rectifiers of 5 kW or more.

(11) Uninterrupted power supplies for essential services 5 kVA or more and emergency source of electrical power
of B0kVA or more are to satisfy the requirements of the type approval test specification in accordance
with Ch 3, Sec 39 of the"Guidance for Approval of Manufacturing Process and Type Approval, etc. .
Test and inspection apply for Uninterrupted power supplies of 50 kVA or more are to satisfy the requirements
of the test and inspection in accordance with 1203, 6. (2023)

(12) Only applicable for rotating machines. And note (5) can be applied. (2078)

(13) To be carried out test and inspection in accordance with Table 6.1.24. (2079)

(14) Only applicable for LED lighting installed in navigation bridge.

(15) To be carried out test and inspection in accordance with Table 6.1.25 and to be carried out type appro-
val in accordance with Ch 3, Sec 37 of the'Guidance for Approval of Manufacturing Process and Type
Approval, etc., (2079)

(16) The following power converters are to meet the requirements of the type approval test specification in
accordance with Ch 3, Sec 39 of the"Guidance for Approval of Manufacturing Process and Type Approval,
etc.;. For power and control modules certified type approval such as IGBT are installed in enclosures,
test and inspection may be accepted. (2023)

- For power supply of 50kVA or more
- For essential motors of 100 kW or more
- For electric propulsion

(17) The requirements apply to the following power converters. (2023)
- For essential motors of 100 kW or more
- For electric propulsion
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Section 2 System Design

201. General

1. Requirements of electrical installation

(1) All electrical auxiliary services necessary for maintaining the ship in normal operational and habit-
able conditions will be ensured without recourse to the emergency source of electrical power.

(2) Electrical services essential for safety will be ensured under various emergency conditions.

(3) The safety of crew and ship from electrical hazards will be ensured.

2. Construction and installation

(1) Construction
Electrical equipment is to be so constructed as to provide easy accessibility to all parts requiring
inspection, overhaul and repair.

(2) Protection against corrosion

(A) Bolts, nuts, pins, screws, terminals, studs, springs and such other small parts are to be
made of corrosion resistant materials or those suitably protected against corrosion.

(B) If electrical fittings, not of aluminium, are attached to aluminium, suitable means are to be
taken to prevent corrosion.

(3) Protection against electrical shock [See Guidance]

(A) Where the operators are liable to inadvertently touch the live part of electrical apparatus due
to ship’s inclination and vibration, such parts are to be protected with suitable means to
prevent electrical shock.

(B) The moving parts, reciprocating parts, high temperature parts or charged parts of electrical
equipment are to be provided with suitable protections for one who watches, operates or
approaches the equipment to avoid injury.

(C) To minimize shock from high—frequency voltage induced by the radio transmitter, handles,
handrails, etc. of metal on the bridge or upper decks are to be in good electrical connection
with the hull or superstructure.

(4) Installation of propulsion machines
Means are to be provided to prevent the accumulation of bilge under propulsion machines
(generators, motor-generators, motors, electro-magnetic slip couplings).

(5) Installation and protective enclosure [See Guidance]

Electrical equipment is to be accessibly placed in well ventilated and adequately lighted spaces

in which inflammable gases cannot accumulate and where it is not exposed to the risk of me-

chanical injuries or damage from water, steam or oil, and is to be so installed that space is
available for maintenance. Where, however, electrical equipment are unavoidably installed in
spaces not fulfilled the above conditions, they are to be of the following construction.

(A) Drip—proof construction where water drip and oil are liable to drop.

(B) Water—proof construction where installed on exposed decks liable to get wet by sea water,
rain or bilge water.

(C) Submersible construction where employed in water.

(D) Explosion—proof construction where explosive or inflammable materials are stored or liable to
accumulate.

(6) Insulating materials and insulated windings

Insulating materials and insulated windings are to be of resisting quality against moisture, sea air

and oil vapour.

(7) Power source control switches

Electrical equipment is not to remain alive through the control circuits or pilot lamps when

switched off by the control switch.

(8) Mechanical lock

All nuts and screws used in connection with current carrying parts and working parts are to be

effectively locked.

(9) Consideration of magnetic compass [See Guidance]

Electrical equipment and cables are to be placed at such a distance from the magnetic com-

passes that the interfering external magnetic field is negligible, even when circuits are switched

on and off.
(10) Electromagnetic compatibility
Electrical and electronic equipment on the bridge are to be so installed that electromagnetic in—
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terference does not affect the proper function of navigational systems and equipment.
3. Earthing of electrical equipment [See Guidance]

(1) Fixed electrical equipment
All accessible non—current—carrying metal parts of fixed electrical equipment are to be effectively
earthed. Where earthing connections are necessary, the sectional area of the earthing conductor
is to be as deemed appropriate by the Society. (refer to the Guidance)

(2) Exposed metal parts of electrical machines or equipment which are not intended to be live but
which are liable under fault conditions to become live are to be earthed unless the machines or
equipment are:

(A) supplied at a voltage not exceeding 50 V d.c. or 50V a.c., root mean square between con—
ductors; auto—transformers are not to be used for the purpose of achieving this voltage; or

(B) supplied at a voltage not exceeding 250 V by safety isolating transformers supplying only
one consuming device; or

(C) constructed in accordance with the principle of double insulation.

(8) Additional safety means are to be provided for portable electrical apparatus for use in confined
or exceptionally damp spaces where particular risks due to conductivity exist.

4. System of supply

The following systems of supply are considered as standard:

(1) Two-wire for direct current.

(2) Three-wire for direct current (three-wire insulated system or three-wire mid-wire earthed sys-
tem).

(3) Single phase two-wire for alternating current.

(4) Three phase three-wire for alternating current.

(5) Three phase four-wire for alternating current.

5. Voltage and frequency (2077)

(1) Supply voltage

Supply voltage is not to exceed:

(A) 500V for cooking and heating equipment permanently connected to fixed wiring.

(B) 15,000 V a.c. or 3,000 V d.c. for electric propulsion equipment.

(C) 15,000 V a.c. or 500 V d.c. for generators and power equipment.

(D) 250 V for lighting, heaters in cabins and public rooms and other applications not mentioned
(A), (B) and (C) above.

(2) Standard frequency
Frequency of 50 Hz or 60 Hz is recognized as a standard.
(3) Voltage and frequency variations

(A) All electrical appliances supplied from the main or emergency systems are to be so designed
and manufactured that they are capable of operating satisfactorily under the normally occur-
ring variations in voltage and frequency.

(B) Unless otherwise stated in the national or international standards, all equipment are to oper—
ate satisfactorily with the variations from its rated value shown in the Tables 6.1.2 on the
following conditions.

(a) For alternative current components, voltage and frequency variations shown in the Table
6.1.2 (a) are to be assumed.

(b) For direct current components supplied by d.c. generators or converted by rectifiers, volt-
age variations shown in the Table 6.1.2 (b) are to be assumed.

(c) For direct current components supplied by electrical batteries, voltage variations shown in
the Table 6.1.2 (c) are to be assumed.

(C) Any special systems, e.g. electronic circuits, whose function cannot operate satisfactorily
within the limits shown in Table 6.1.2 is not to be supplied directly from the system but by
alternative means, e.g. through stabilized supply.
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Table 6.1.2 Voltage and frequency variations

(a) Voltage and frequency variations for a.c. distribution systems

Variations
Type of variations
Permanent Transient
Frequency +5% +10% (5 sec)
Voltage +6 %, -10 % +20% (1.5 sec)
(b) Voltage variations for d.c distribution systems
Parameters Variations
Voltage tolerance (continuous) +10%
Voltage cyclic variation deviation 5 %
Voltage ripple(a.c. r.m.s. over steady d.c. voltage) 10 %
(c) Voltage variations for battery systems
Systems Variations
Componepts conngcted to the battery 430 %. 25 %
during charging (see Note)
Components not.connecte.d to the battery 420 %. 25 %
during charging
(Note)
Different voltage variations as determined by the charging/discharging characteristics, including
ripple voltage from the charging device, may be considered.

6. Ambient conditions

(1) The ambient conditions given in Table 5.1.2 and Table 5.1.3 in Pt 5, Ch 1 are to be applied un-
less otherwise specified, to the design, selection and arrangement of electrical installations as to
ensure proper operation. However, ambient temperatures for electrical equipment installed in en—
vironmentally controlled spaces are to be in accordance with the requirements which the Society
considers appropriate. [See Guidance]

(2) The operation of all electrical equipment is to be sufficient under such conditions of vibration as
to arise in normal practice.

7. Clearance and creepage [See Guidance]

(1) The clearances and creepages between live parts and between live part and earthed metal
(hereinafter to be called the “clearance and creepage”) are to be adequate for the working volt—
age having regard to the nature and service condition of the insulating material.

(2) The clearance and creepage for the inside terminal box of rotating machinery, the switchboard
busbar and the controlling equipment, etc. are to conform to the values as required in each rel-
evant Section in this Chapter.

8. Harmonic distortion (2020)

(1) General

(A) The total harmonic distortion (THD) in the voltage waveform of electrical distribution systems
is not to exceed 8% and any single order harmonics not to exceed 5%. (2023)

(B) This limit may be exceeded where all installed equipment and systems have been designed
for a higher specified limit and this relaxation on limits is documented (harmonic distortion
calculation report) and made available on board as a reference for the surveyor at each peri-
odical survey.

(2) Harmonic distortion for ship electrical distribution system including harmonic filters

(A) Application
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The these requirements apply to ships where harmonic filters are installed on main busbars
of electrical distribution system, other than those installed for single application frequency
drives such as pump motors.

(B) Monitoring of harmonic distortion levels for a ship where harmonic filters are installed

(@ The ships are to be fitted with facilities to continuously monitor the levels of harmonic
distortion experienced on the main busbar as well as alerting the crew should the level
of harmonic distortion exceed the acceptable limits. Where the engine room is provided
with automation systems, this reading is to be logged electronically, otherwise it is to be
recorded in the engine log book for future inspection by the surveyor.

(C) Mitigation of the effects of harmonic filter failure on a ship's operation

(@) Where the electrical distribution system on board a ship includes harmonic filters the
system integrator of the distribution system is to show, by calculation, the effect of a
failure of a harmonic filter on the level of harmonic distortion experienced.

(b) The system integrator of the distribution system is to provide the ship owner with guid-
ance documenting permitted modes of operation of the electrical distribution system
while maintaining harmonic distortion levels within acceptable limits during normal oper—
ation as well as following the failure of any combination of harmonic filters.

(c) The calculation results and validity of the guidance provided are to be verified by the
surveyor during sea trials.

(D) Protection arrangements for harmonic filters

(a) Arrangements are to be provided to alert the crew in the event of activation of the pro-
tection of a harmonic filter circuit.

(b) A harmonic filter is to be arranged as a three phase unit with individual protection of
each phase. The activation of the protection arrangement in a single phase is to result in
automatic disconnection of the complete filter. Additionally, there is to be installed a cur-
rent unbalance detection system independent of the overcurrent protection alerting the
crew in case of current unbalance.

(c) Consideration is to be given to additional protection for the individual capacitor element
as e.g. relief valve or overpressure disconnector in order to protect against damage from
rupturing. This consideration should take into account the type of capacitors used.

202. Main source of electrical power (20719)

1. Capacity and arrangement of generating sets

(1) A main source of electrical power of sufficient capacity to supply essential services and services
for habitability is to be provided. This main source of electrical power is to consist of at least
two generating sets.

(2) The capacity of these generating sets is to be such that in the event of any one generating set
being stopped it will still be possible to supply essential services and services for habitability
necessary to provide normal operational conditions of propulsion and safety. Minimum comfort-
able conditions of habitability shall also be ensured which include at least adequate services for
cooking, heating, domestic refrigeration, mechanical ventilation, sanitary and fresh water.

(3) Where the main source of electrical power is necessary for propulsion and steering of the ship, the
system is to be so arranged that the electrical supply to equipment necessary for propulsion and
steering and to ensure safety of the ship will be maintained or immediately restored in the case of
loss of any one of the generators in service. Preference tripping or other equivalent arrangements
are to be provided to protect the generators against sustained overload. [See Guidance]

(4) The arrangements of the ship's main source of electrical power is to be such that the essential
services and services for habitability can be maintained regardless of the speed and direction of
rotation of the propulsion machinery or shafting. [See Guidance]

(5) The generating sets are to be such as to ensure that with any one generator or its primary
source of power out of operation, the remaining generating sets are to be capable of providing
the electrical services necessary to start the main propulsion plant from a dead ship condition.
The emergency source of electrical power may be used for the purpose of starting from a dead
ship condition if its capability either alone or combined with that of any other source of electrical
power is sufficient to provide at the same time those services required to be supplied by 203.
2. (2) (A to (B).

2. Transformers and Converters

(1) Capacity and number of transformer [See Guidance]
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Where essential services are supplied, the number and ratings of transformers are to be suffi-
cient to ensure the operation of essential services even when one transformer is out of service.
(2) Transformers and converters for battery charger
(A) Where batteries connected to a single battery charger are the sole means of supplying DC
power to equipment for essential services, failure of the single battery charger under normal
operating conditions are not to result in total loss of these services once the batteries are
depleted. In order to ensure continuity of the power supply to such equipment, one of the
following arrangements is to be provided:
(a) Duplicate battery chargers
(b) A single battery charger and a transformer/rectifier (or switching converter) which is in-
dependent of the battery charger, provided with a changeover switch
(c) Duplicate transformer/rectifier (or switching converter) units within a single battery charg-
er, provided with a changeover switch
(B) The above requirements are not applicable for equipment for essential services, which con-
tains a single transformer/rectifier with a single AC power supply feeder to such equipment.

203. Emergency source of electrical power

1. Application

(1) A self-contained emergency source of electrical power is to be provided.

(2) The emergency source of electrical power, associated transforming equipment, if any, transitional
source of emergency power, emergency switchboard and emergency lighting switchboard are to
be located above the uppermost continuous deck and are to be readily accessible from the open
deck. They are not to be located forward of the collision bulkhead, except where permitted by
the Society in exceptional circumstances.

(3) The location of the emergency source of electrical power, associated transforming equipment, if
any, the transitional source of emergency power, the emergency switchboard and the emergency
lighting switchboard in relation to the main source of electrical power, associated transforming
equipment, if any, and the main switchboard are to be such as to ensure to the satisfaction of
the Society that a fire or other casualty in spaces containing the main source of electrical power,
associated transforming equipment, if any, and the main switchboard, or in any machinery space
of category A will not interfere with the supply, control and distribution of emergency electrical
power. As far as practicable, the space containing the emergency source of electrical power, as—
sociated transforming equipment, if any, the transitional source of emergency electrical power
and the emergency switchboard are not to be contiguous to the boundaries of machinery spaces
of category A or those spaces containing the main source of electrical power, associated trans-
forming equipment, if any, or the main switchboard.

(4) Provided that suitable measures are taken for safeguarding independent emergency operation un-
der all circumstances, the emergency generator may be used exceptionally, and for short periods,
to supply non—-emergency circuits. [See Guidance)

2. Capacity of emergency source of power

(1) The electrical power available is to be sufficient to supply all those services that are essential
for safety in an emergency, due regard being paid to such services as may have to be operated
simultaneously.

(2) The emergency source of electrical power is to be capable, having regard to starting currents
and the transitory nature of certain loads, of supplying simultaneously at least the following serv-
ices for the periods specified hereinafter, if they depend upon an electrical source for their op-
eration: [See Guidance]

(A) For a period of 3 hours, emergency lighting at every muster and embarkation station and
over the sides as required by regulations 111/11.4 and 111/16.7, Amendments to SOLAS 1974.
(B) For a period of 18 hours, following emergency lighting.
(@) In all service and accommodation alleyways, stairways and exits, personnel lift cars and
personnel lift trunks ;
(b) In the machinery spaces and main generating stations including their control positions ;
(c) In all control stations, machinery control rooms, and at each main and emergency switch-
board ;
(d) At all stowage positions for firemen's outfits ;
(e) At the steering gear ; and.
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(f) At the fire pump referred to in (F) at the sprinkler pump, if any, and at the emergency
bilge pump, if any, and at the starting positions of their motors.

(@ In all cargo pump rooms of tankers

(C) For a period of 18 hours, the navigation lights and other lights required by the International

Regulations for Preventing Collisions at Sea in force.

(D) For a period of 18 hours ;

VHF radio installation required by regulations IV/7.1.1 and IV/7.1.2, MF radio installation re-

quired by regulations 1V/9.1.1, IV/9.1.2, IV/10.1.2 and 1V/10.1.3, INMARSAT Ship Earth

Stations required by regulation [V/10.1.1 and MF/HF radio installation as required by regu-

lations 1V/10.2.1, IV/10.2.2 and IV/11.1 of SOLAS Convention.

(E) For a period of 18 hours, except those services have an independent supply for the peri-
od of 18 hours from an accumulator battery suitably located for use in an emergency.

(@) All internal communication equipment as required in an emergency.

(b) The navigational equipment as required by regulation V/19 of SOLAS Convention where
such provision is unreasonable or impracticable the Society may waive this requirement
for ships of less than 5,000 gross tonnage.

(c) The fire detection and fire alarm system.

(d) Intermittent operation of the daylight signalling lamp, the ship's whistle, the manual fire
alarms and all internal signals that are required in an emergency.

(F) For a period of 18 hours, one of the fire pumps required by regulation 112 / 10 of SOLAS

Convention if dependent upon the emergency generator for its source of power.

(G) For the period of time required by Pt 5, Ch 7 the steering gear where it is required to be
so supplied by that requirement.

(H) In a ship engaged regularly in voyages of short duration, the Society if satisfied that an ad-
equate standard of safety would be attained may accept a lesser period than the 18 hours
period specified in (B) to (F) but not less than 12 hours.

3. Kind and performance of emergency source of electrical power

The emergency source of electrical power is to be a generator, an accumulator battery or an unin—
terruptible power system(UPS), which is to comply with the following ;
(1) Where the emergency source of electrical power is a generator, it is to comply with the following :

(A) The emergency generator is to be driven by a suitable prime mover with an independent
supply of fuel, having a flashpoint (closed cup test) of not less than 43°C ;

(B) The emergency generator is to be started automatically upon failure of the main source of
electrical power supply unless a transitional source of emergency electrical power in accord-
ance with (C) is provided; where the emergency generator is automatically started, it is to
be automatically connected to the emergency switchboard; those services referred to the re—
quirements in 4. are then to be connected automatically to the emergency generator ;

(C) A transitional source of emergency electrical power as specified in 4. is to be provided un—
less an emergency generator is provided capable both of supplying the services mentioned in
that paragraph and of being automatically started and supplying the required load as quickly
as is safe and practicable subject to a maximum of 45 seconds.

(2) Where the emergency source of electrical power is an accumulator battery, it is to be capable of :

(A) carrying the emergency electrical load without recharging while maintaining the voltage of the
battery throughout the discharge period within 12 % above or below its nominal voltage ;
[See Guidance)

(B) automatically connecting to the emergency switchboard in the event of failure of the main
source of electrical power ; and

(C) immediately supplying at least those services specified in 4.

(8) Where the emergency source of electrical power is an uninterruptible power system(UPS), it is

to comply with 1203. (2027)

(4) Where electrical power is necessary to restore propulsion, the capacity is to be sufficient to re-
store propulsion to the ship in conjunction with other machinery, as appropriate, from a dead
ship condition within 30 minutes. [See Guidance]

4. Transitional source of emergency electrical power

The transitional source of emergency electrical power where required by 3. is to consist of an accu-

mulator battery suitably located for use in an emergency which is to :

(1) operate without recharging while maintaining the voltage of the battery throughout the discharge
period within 12 % above or below its nominal voltage ; and [See Guidance]
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(2) be of sufficient capacity and be so arranged as to supply automatically in the event of failure of
either the main or the emergency source of electrical power for half an hour at least the follow-
ing services if they depend upon an electrical source for their operation :

(A) The lighting required by 2. (2) (A) to (C). For this transitional phase, the required emergency
electric lighting, in respect of the machinery space and accommodation and service spaces
may be provided by permanently fixed, individual, automatically charged, relay operated accu-
mulator lamps ; and

(B) All services required by 2. (2) (E) (a) (c) and (d) unless such services have an independent
supply for the period specified from an accumulator battery suitably located for use in an
emergency.

5. Location, etc. of emergency source of electrical power

(1) The emergency switchboard is to be installed as near as is practicable to the emergency source
of electrical power.

(2) Where the emergency source of electrical power is a generator, the emergency switchboard is
to be located in the same space unless the operation of the emergency switchboard would
thereby be impaired. No accumulator battery fitted in accordance with this regulation is to be in-
stalled in the same space as the emergency switchboard.

(8) An indicator is to be mounted in a suitable place on the main switchboard or in the machinery
control room to indicate when the batteries constituting either the emergency source of electrical
power or the transitional source of electrical power are being discharged.

(4) The emergency switchboard is to be supplied during normal operation from the main switchboard
by an interconnector feeder which is to be adequately protected at the main switchboard against
overload and short circuit and which is to be disconnected automatically at the emergency
switchboard upon failure of the main source of electrical power. Where the system is arranged
for feedback operation the interconnector feeder is also to be protected at the emergency switch
board at least against short circuit.

(5) In order to ensure ready availability of the emergency source of electrical power, arrangements
are to be made where necessary to disconnect automatically non—emergency circuits from the
emergency switchboard to ensure that electrical power is to be available automatically to the
emergency circuits.

(6) Emergency electrical system is to be provided with measures for periodic testing. The periodic
testing is to include the testing of automatic starting arrangements.

6. Starting arrangements for emergency generating sets

(1) Emergency generating sets are to be capable of being readily started in their cold condition at a
temperature of 0°C. If this is impracticable, or if lower temperatures are likely to be encoun-
tered, provision acceptable to the Society is to be made for maintenance of heating arrange-
ments, to ensure ready starting of the generating sets.

(2) Each emergency generating set arranged to be automatically started is to be equipped with ap—
proved starting devices approved by the Society with a storage energy capability of at least
three consecutive starts. The source of stored energy is to be protected to preclude critical de—
pletion by the automatic starting system, unless a second independent means of starting is
provided. In addition, a second source of energy is to be provided for an additional three starts
within 30 minutes unless manual starting can be demonstrated to be effective. [See Guidance]

(3) The stored energy is to be maintained at all times, as follows :

(A) Electrical and hydraulic starting systems are to be maintained from the emergency
switchboard.

(B) Compressed air starting systems may be maintained by the main or auxiliary compressed air
receivers through a suitable non-return valve or by an emergency air compressor which, if
electrically driven, is supplied from the emergency switchboard.

(C) All of these starting, charging and energy storing devices are to be located in the emergency
generator space. These devices are not to be used for any purpose other than the operation
of the emergency generating set. This does not preclude the supply to the air receiver of
the emergency generating set from the main or auxiliary compressed air system through the
non-return valve fitted in the emergency generator space. (2021)

(4) Where automatic starting is not required, manual starting is permissible, such as manual cranking
inertia starters, manually charged hydraulic accumulators, or power charge cartridges, where they
can be demonstrated as being effective.

(5) When manual starting is not practicable, the requirements of (2) and (3) are to be complied with
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except that starting may be manually initiated.

204. Distribution

14

1.

3.

Methods of distribution

(1) General
Every current-consuming appliance is to be supplied by either a switchboard or a section board
or a distribution board.

(2) Power and lighting circuits
Lighting circuits and power circuits are to be supplied from a switchboard independently.

(3) Insulation monitoring system [See Guidance]

(A) When a distribution system, whether primary or secondary, for power, heating or lighting,
with no connection to earth is used, a device capable of continuously monitoring the in-
sulation level to earth and of giving an audible or visual indication of abnormally low in—-
sulation values is to be provided.

(B) Earthing current flowing through the insulation monitoring system specified in (A) is not to
exceed 30 mA under any circumstances.

(4) Hull return distribution

(A) The hull return system of distribution is not to be used for power, heating, or lighting in a

tanker or in a ship of 1,600 tons gross tonnage and upwards.

(a) Impressed current cathodic protection system for outer hull protection only.

(b) Earth indication devices or other alternative means, however, in no case the circulation
current to exceed 30 mA.

(c) Limited and locally earthed systems, such as starting and ignition systems of internal
combustion engines.

(d) Electrical circuits having no fear of causing hull current in the dangerous spaces, sub-
jected to the approval of the Society.

(B) Where the hull return system is used, all final subcircuits, i.e. all circuits fitted after the last
protective device, are to be two—wire and special precautions are to be taken to the sat-
isfaction of the Society. [See Guidance]

Unbalance of circuits

(1) Three—-wire d.c. systems
Unbalance of loads between an outer conductor and the middle wire at the switchboards, sec—
tion boards and distribution boards is not to exceed 15 % of the full load current as far as
possible.

(2) Three-wire a.c. systems
Unbalance of loads on each phase at the switchboards, section boards and distribution boards is
not to exceed 15 % of the full load current as far as possible.

Shore connections

(1) Installation of connection boxes
Where arrangements are made for the supply of electricity from a source on shore, a connection
box is to be installed in a suitable position. And also high voltage shore connections(above 1
kV), are to comply with requirements in Sec 15.

(2) Connection boxes [See Guidance)
The connection box is to contain terminals to facilitate a satisfactory connection and a cir—
cuit—-breaker or an isolating switch with fuses. Means are to be provided for checking the phase
sequence (for three—phase alternating current) or the polarity (for direct current).

(3) Cables between connection box and main switchboard
Cables between the connection box and the main switchboard are to be permanently fixed and a
pilot lamp for source and a switch or a circuit-breaker are to be provided on the main
switchboard.

(4) Interlock arrangements
An interlocking arrangement is to be provided between all generators, including the emergency
generator, and the shore power supply to prevent the shore power from being inadvertently par—
alleled with the shipboard power. Short-term parallel operation of the ship's mains and the shore
mains for load transfer is permissible.
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4. Power feeders

(1) Essential power circuits
The circuits supplying electrical equipment which is disconnected at sea are, as a rule, not to be
connected to the power circuits supplying electrical equipment required for essential services.

(2) Independently supplied circuits
The feeders of the auxiliaries in main engine room and boiler room, cargo gear motors, radio
equipment, searchlights, ventilating sets, etc. are to be independently supplied from switchboards
or distribution boards.

(3) Circuits for ventilation fans
Fans for cargo hold ventilation and for accommodation ventilation are not to be supplied from
the same feeder.

5. Steering gear circuits
Steering gear power unit circuits are to comply with the relevant requirements in Pt 5, Ch 7.
6. Navigation light circuits

(1) Final sub—circuits of navigation lights
Navigation lights are to be connected separately to the navigation light indicator.

(2) Control and protection
Each navigation light is to be controlled and protected in each insulated pole by a switch with
fuses and a circuit-breaker fitted on the navigation light indicator.

(3) Feeder circuits of navigation lights
The navigation light indicator is to be supplied by two alternative circuits, one from the main
source of power and one from the emergency source of power.

(4) Prohibition of switches and fuses
Switch and fuse are not to be provided on the feeder circuits of navigation lights, except the
switchboard and indicator.

(5) Installation of navigation light indicator [See Guidance]
The navigation light indicator is to be placed in an accessible position on the navigation bridge.

7. Lighting circuits

(1) Lighting in engine room, accommodation spaces, etc.

In main engine room, boiler room, large machinery spaces, large galleys, corridors, stairways
leading to boat—-decks and public spaces, lighting is to be supplied from at least two circuits and
to be so arranged that failure of any one circuit will not leave these spaces in darkness. One
of the circuits may be emergency lighting circuit.

(2) The arrangement of the main electric lighting system is to be such that a fire or other casualty
in spaces containing the main source of electrical power, associated transforming equipment, if
any, the main switchboard and the main lighting switchboard, will not render the emergency
electric lighting system required by 203. 2. (2) (A) to (C) inoperative.

(3) The arrangement of the emergency electric lighting system is to be such that a fire or other
casualty in spaces containing the emergency source of electrical power, associated transforming
equipment, if any, the emergency switchboard and the emergency lighting switchboard will not
render the main electric lighting system required by Par 1 inoperative.

(4) Fixed lighting fittings of cargo holds and coal stores
Fixed lighting fittings of cargo holds and coal stores are to be controlled by multipole linked
switches situated outside these areas. Provision is to be made to lock in the switches or switch
boxes except where installed in cargo holds carrying cargoes with no danger of ignition.

(5) A main electric lighting system which shall provide illumination throughout those parts of the
ship normally accessible to and used by passengers or crew shall be supplied from the main
source of electrical power.

8. Feeder circuits for communication and signalling system, other lights

(1) Radio installation
Feeder circuits for radio installation are to be in compliance with the requirements of the rele—
vant regulations.
(2) Internal communications
Feeder circuits for internal communications are to comply with the requirements in Sec 11.
(3) Daylight signalling lamp [See Guidance]
The daylight signalling lamp is not to be solely dependent upon the ship's energy source of
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electrical power. When emergency source of electrical power is used for the lamp, it is to be in
accordance with the requirements in 203. 2. (2)

(4) General emergency alarm systems
General emergency alarm systems specified in 7.2.1 of International Life-Saving Appliance Code
(LSA Code) and public address system or other suitable means of communication specified in
Regulation Il / 6.4.2 of SOLAS Convention are to be supplied from both main source of elec-
trical power and emergency source of electrical power.

(5) Not under command lights and anchor lights
Not under command lights and anchor lights are to be supplied from both main source of elec—
trical power and emergency source of electrical power.

9. Final sub-—circuits

(1) Motor circuits
In general, a separate final sub—circuit is to be provided for every motor of essential service and
every motor of 1 kW or more in rating.

(2) Lighting circuits

(A) Lighting fittings are not to be supplied from final sub-circuits for heaters and motors.

(B) The number of lighting points supplied from a final sub-circuit of 16 A or less in rating is not
to exceed the followings, except the case where the number of lighting points and total load
current are invariable, the number of lighting points may be increased, provided the aggregate
load current does not exceed 80 % of the rating of protective device in the circuit. (2079)

For circuits of 50 V and below 10 ea.

For circuits of 51V - 130V 14 ea.

For circuits of 131V = 250V 24 ea.

(©) In a final sub-circuits for panel lighting and electric signs, where lamp holders are closely
grouped, the number of points supplied is unrestricted, provided the maximum operating cur-
rent in the sub-circuit does not exceed 10 A.

(3) Heating circuits (2079)
A separate final sub-circuit is to be provided for each heater, except the small heaters up to 10
of aggregate current rating not exceeding 16 A may be supplied from a single final sub-circuit.
(4) Final sub-circuits of rating exceeding 16 A (2079)
A final sub—circuit of rating exceeding 16 A is not to supply more than one point as a rule.
(5) Protection of final sub—circuits
Each insulated pole of final sub—circuits is to be protected by a fuse or a circuit breaker.

10. Indication of circuits

The current—carrying capacity of each circuit is to be permanently indicated together with the rating
or appropriate setting of the overload protective device.

205. Protective devices
1. General

Electrical installations of ships are to be protected against accidental over—currents including
short—circuit. The protective devices are to be capable of breaking the fault circuit and continuously
serve other circuits as far as possible and at the same time eliminate the danger of damage to the
system and fire hazard.

2. Protection of circuits

(1) Short-circuit protection is to be provided in each pole and phase of all insulated circuits except
neutral and equalizer circuits.

(2) Overload protections are to be provided for all circuits liable to be overloaded as follows, except
as permitted where the Society may exceptionally permit, and the rating or appropriate setting of
the overload protective device for each circuit is to be permanently indicated at the location of
the protective device. [See Guidance]

(A) Two-wire d.c. or single-phase a.c. system: at least one line or phase.
(B) Three-wire d.c. system: both outer lines.
(C) Three—phase, three-wire a.c. system: at least two phases.
(D) Three—phase, four-wire a.c. system: at each phase.
(3) Fuse, non-linked circuit breaker or non-linked switch is not to be inserted in an earthed con-
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ductor and a neutral line.
3. Circuit breakers and fuses

(1) Circuit breakers and fuses are to comply with the requirements in Sec 8.

(2) Circuit breakers are to be such that repairs and replacement can be done without disconnecting
from the busbar connections and switching off the power source. Where isolation switch is
provided additionally, the requirement may be exempted.

(3) Overcurrent relays of circuit breakers for generators and overload protection except mould-
ed-case circuit breakers are to be capable of adjusting their current setting or time-delay
characteristics.

4. Protection against overload

(1) The overcurrent tripping characteristics of circuit breakers and the fusing characteristics of fuses
are to be chosen suitably taking into consideration of the thermal capacity of electrical equip-
ment and cables to be protected thereby.

(2) Fuses of the rated current exceeding 200A are not to be used for overload protection.

5. Protection against short—circuit [See Guidance]

(1) The rated breaking capacity of every protective device is not to be less than the maximum value
of the short—circuit current which can flow at the point of installation at the instant of contact
separation.

(2) Where the rated breaking capacity of the shortcircuit protection is not in compliance with the
requirement in (1) above, fuses or circuit breakers having the rated breaking capacity not less
than the prospective short—circuit current are to be provided at the power source side of the
foregoing short-circuit protection. The generator breaker is not to be used for this purpose. The
circuit breakers connected to the load side, are to be capable of being continuously in service
without excessive damage in the following cases:

(a) When the short-circuit current is broken by the back-up circuit breaker or fuse.
(b) When the circuit breaker at the load side is closed on the short-circuit current, while the
backup circuit breaker or fuse is broken.

(3) The making capacity of every circuit-breaker or switch intended to be capable of being closed, if
necessary, on short—circuit, is not to be less than the maximum value of the short-circuit cur—
rent at the point of installation.

(4) In the absence of precise data of rotating machines, the following tripping short—circuit currents
are to be assumed. Where the motor is considered as load, the short—circuit current of the mo-
tor is to be added to that of generator.

(A) d.c. system
10 times the rated current for generators normally connected (including spare).
6 times the rated current for motors simultaneously in service.
(B) a.c. system
10 times the rated current for generators normally connected (including spare).
3 times the rated current for motors simultaneously in service.
6. Protection of generators [See Guidance]

(1) Protection against short-circuit and overload

Generators are to be protected against short—circuit and overcurrent by a multipole circuit—break-

er arranged to open simultaneously all insulated poles. For generators with capacity of less than

65 kVA, however, a multipole—linked switch with a fuse in each insulated pole may be used for

protection. The overload protection is to be adequate to the thermal capacity of generators.

(2) Reverse—power protection

(A) For dc. generators arranged to operate in parallel, in addition to the requirement of (1), an
instantaneous reverse—current protection, operating at a fixed value of reverse—current within
the limits of 2 % to 15 % of the rated current of generators, is to be provided. This require-
ment, however, does not apply to the reverse—current generated from load side, e.g. cargo
winch motors, etc.

(B) For a.c. generators arranged to operate in parallel, in addition to the requirement in (1), a re—
verse—power protection, with time delay, selected and set within the limits of 2% to 15% of full
load to a value fixed in accordance with the characteristics of the prime mover, is to be provided.

(3) Undervoltage protection
For generators arranged for parallel operation with one another or with shore power feeder,
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measures are to be taken to prevent the generator breaker from closing if the generator is not
generating and to prevent the generator remaining connected to the busbars if voltage collapses.
In the case of an undervoltage release provided for this purpose, the operation is to be instanta—
neous when preventing closure of the braker, but is to be delayed for discrimination purposes
when tripping a breaker.

7. Protection of power and lighting transformers

(1) The primary circuits of power and lighting transformers are to be protected against short-circuit
and overload by circuit-breakers or fuses.

(2) When transformers are arranged to operate in parallel, means of isolation are to be provided on
the secondary circuits. Switches and circuit-breakers are to be capable of withstanding surge
currents.

8. Protection of motors

(1) Motors of rating exceeding 0.5 kW and all motors for essential services are to be protected in-
dividually against overload, except steering gear motors complying with the requirements in Pt 5,
Ch 7, 207.

(2) The protective device is to have a delay characteristics to enable the motor to start.

(3) For motors of intermittent service, the protective device is to be chosen in relation to the serv-
ice condition.

9. Protection of feeder circuits [See Guidance)

(1) Feeder circuits to section boards, distribution boards, group starters and the similar are to be
protected against overload and short—circuit by multi-pole circuit breakers or fuses. Where fuses
are used for this purpose, the switches complying with the requirements in 1004. 3 are to be
provided at the power source side of the fuses as a rule.

(2) Circuits which supply motors fitted with overload protection may be provided with short-circuit
protection only.

(3) When fuses are used to protect three-phase a.c. motor circuits, consideration is to be given for
protection against single phasing.

10. Protection of batteries

Storage batteries other than engine starting batteries, are to be protected against overload and
short-circuit with devices placed as near as practicable to the batteries. Emergency batteries sup-
plying essential services may have short-circuit protection only.

11. Protection of meters, pilot lamps and control circuits

(1) Protection is to be provided for voltmeters, voltage coils of measuring instruments, earth indicat-
ing devices and pilot lamps with their connecting leads by means of fuses fitted to each insulat-
ing pole. A pilot lamp installed as an integral part of another item of equipment need not be in-
dividually protected, provided that any damage of pilot lamp circuit does not cause failures on
the supply to essential equipment. Consideration is to be given to the omission of fuses in cir-
cuits such as those of automatic voltage regulators where loss of voltage might have serious
conseqguences.

(2) Insulated wires for control and instrument circuits directly led from busbars and generator mains
are to be protected by fuses at the nearest location to the connecting points. Insulated wires
from the connecting points to the fuses are not to be bunched together with the wires for other
circuits.
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Section 3 Rotating Machinery

301. General
1. Fault current

Ship s service generators are to be capable of withstanding the mechanical and thermal effects of
fault current for the duration of any time delay which may be fitted in a tripping device for discrim-
ination purposes.

2. Clearance and creepage inside terminal box

The clearance and creepage for the inside terminal box of rotating machine are not to be less than
as required Table 6.1.3. However, the requirements in the above are not applied to small motors
such as controlling motors, self synchronous motors, etc. and also not applied when an insulating
barrier is used.

Table 6.1.3 Minimum Clearance and Creepage inside the Terminal Box of Rotating Machine

Rated voltage (V) Clearance (mm) Creepage (mm)
61 ~ 250 5 8
251 ~ 380 6 10
381 ~ 500 8 12

3. Air coolers and means of prevention of moisture condensation

(1) Where air coolers are provided for rotating machines they are so arranged as to prevent the
possibility of water into the machines by leakage or condensation in the air coolers.

(2) Where there is fear of deterioration of insulations by moisture condensation within rotating ma-
chines, it is to be provided with means, such as space heater, etc., to prevent it and rotating
machines and space heaters to prevent work at the same time are to be interlocked.

302. Prime movers for generators
1. Application

Prime movers are to be constructed in accordance with the following requirements in addition to
the requirements of the applicable Chapters of the Rules.

2. Governors

Governors on prime movers driving main or emergency electric generators are to be capable of au-
tomatically maintaining the speed within the following limits:

(1) Prime movers for driving generators of the main and emergency sources of electrical power are
to be fitted with a speed governor which will prevent transient frequency variations in the elec-
trical network in excess of £10% of the rated frequency with a recovery time to steady state
conditions not exceeding 5 seconds, when the maximum electrical step load is switched on or
off. In the case when a step load equivalent to the rated output of a generator is switched off,
a transient speed variation in excess of 10% of the rated speed may be acceptable, provided
this does not cause the intervention of the overspeed device specified in (5).

(2) Application of electrical load is to be possible with 2 load steps and must be such that prime
movers — running at no load — can suddenly be loaded to 50% of the rated power of the gen-
erator followed by the remaining 50% after an interval sufficient to restore the speed to steady
state. Steady state conditions are to be achieved in not more than 5 seconds. Steady state con-
ditions are those at which the envelope of speed variation does not exceed +1% of the declared
speed at the new power. [See Guidance]

(3) At all loads between no load and rated power the permanent speed variation should not be
more than 5% of the rated speed.

(4) Emergency generator sets must satisfy the governor conditions as per items (1) and (3) even
when:

(A) their total consumer load is applied suddenly, or
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(B) their total consumer load is applied in steps, subject to:
- the total load is supplied within 45 seconds since power failure on the main switchboard.
- the maximum step load is declared and demonstrated.
- the power distribution system is designed such that the declared maximum step loading
is not exceeded.
- the compliance of time delays and loading sequence with the above is to be demon-
strated at ship's trials.
(5) In addition to the speed governor, each prime mover driving an electric generator and having a
rated power of 220 kW and above must be fitted with a separate overspeed protective device
so adjusted that the speed cannot exceed the rated speed by more than 15%.

3. Governors on prime movers operating in parallel

For a.c. generating sets operating in parallel, the governors or prime movers are to have such char-
acteristics that load sharing stipulated in 306. 4 is ensured, and are to be of those easily conducting
the load adjustment, at normal frequency, within 5% of the rated load.

4. Turbine—driven d.c. generators operating in parallel

Turbine—-driven d.c. generators arranged to run in parallel are to be fitted with switching device to
open the generator circuit-breakers when the emergency governor comes into function.

303. Rotating machinery shaft
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1. Rotating machinery shaft [See Guidance]

The diameter of rotating machinery shaft in the length from the section where rotor is fixed to the
shaft end of prime mover side or load side is not to be less than value obtained from the formula
specified in Pt 5, Ch 3, 203. of the Rules. P, » and F in the formula mean as follows:

P = Qutput of rotating machinery (kW).

n = Number of revolutions of rotating machinery (rpm).

F = Values given in Table 6.1.4.
In case where the stress concentration remains on the part of minimum shaft diameter or where it
is apprehended that the transient torque is remarkably greater than the normal torque in operation, F~
is to be in