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1. General

This Administration’s requirements, which have been developed in line with the applicable IMO Circulars and
Guidelines, are intended to establish the periodicity and extent of maintenance, inspection and testing required
by the International Convention for the Safety of the Life at Sea, 1974 as amended.

This Circular applies to all ships and describes the minimum level of maintenance and inspections for fire
protection systems and appliances. This information should be used as a basis for the ship's onboard
maintenance plan required by SOLAS regulation 11-2/14.

This Circular is developed in line with IMO MSC.1/Circ.1432 as amended by MSC.1/Circ.1516,
MSC.1/Circ.1318-Rev.1 and Resolution A.951 (23).

In addition to the maintenance and inspections stated in this Circular, manufacturer's maintenance and
inspection guidelines should be followed.

1.1 Operational readiness

All fire protection systems and appliances should always be in good order and readily available for immediate
use while the ship is in service. If a fire protection system is undergoing maintenance, testing or repair, then
suitable arrangements should be made to ensure that safety is not diminished through the provision of
alternate fixed or portable fire protection equipment or other measures. The onboard maintenance plan should
include provisions for this purpose.

1.2 Maintenance, Testing and Inspection
In May 2012 the IMO adopted MSC.1/Circ 1432. This replaces previous guidance from the IMO on the
maintenance of fixed and portable firefighting equipment carried in ships in compliance with SOLAS.

Maintenance and inspection of fixed carbon dioxide systems or portable fire extinguishers are addressed in the
MSC.1/Circ.1318-Rev.1 and the A.951 (23) respectively.

Maintenance and inspection of water mist, water spray and sprinkler systems are addressed in
MSC.1/Circ.1516.

1.3 Instructions and records

Instructions for maintenance, inspections and testing of fire protection systems and appliances should be easily
understood, illustrated wherever possible as appropriate and should include the following for each system or
appliance:

- Inspections (weekly inspections, monthly inspections, annual inspections etc.);
- Maintenance and repair instructions;



- Schedule of periodic maintenance;

- List of replaceable parts; and

- Log and records of testing, inspections and maintenance, details of identified non-conformities and
their completion dates

Records of inspections should always be maintained. The records should show the date of inspection and the
type of maintenance carried out. In cases where the inspections and maintenance are carried out by an
approved service company inspection reports should be provided at the completion of the testing.

Maintenance and inspection should be carried out in accordance with the ship’s maintenance plan. The on-
board maintenance plan should be included in the ships safety management system and should be based on
the system manufacturer’s recommendations.

Certain maintenance procedures and inspections may be performed by competent crewmembers, while others
should be performed by an approved service company.

1.4 Approved Service Company

An approved service company means a company which is accepted, authorized, checked or inspected by the
Recognized Organizations (recognized by St Vincent and The Grenadines Maritime Administration) or by other
SOLAS Contracting Governments

2.MARINE PORTABLE FIRE EXTINGUISHERS

2.1 Periodical inspection and maintenance
Marine Portable Fire Extinguishers should be subject to periodical inspections in accordance with the
manufacturer's instructions and serviced at intervals not exceeding one year.

Please refer to IMO Resolution A.951(23), Annex, Paragraph 9.1.3. Service and inspection should only be
undertaken by, or under the supervision of a person with demonstrable competence or an approved service
company, based on the inspection guide in table 9.1.3 of the Resolution A. 951(23). The competent person
may be either a Senior Ship’s Officer who is in possession of an Advance Fire Fighting Certificate of
Proficiency (STCW A-VI/3), trained and assigned to carry out this work or an approved service company. The
equipment required to test, examine, and service the fire extinguishers should be properly calibrated and in
serviceable condition.

2.2 Hydrostatic Pressure Test

All non-permanently pressurized portable fire extinguishers should be hydrostatically pressure tested when
found rusty but at least once in ten (10) years. Please refer to IMO Resolution A.951(23), Annex, Paragraph
9.1.2

All permanently pressurized portable fire extinguishers and propellant cartridges should be hydrostatically
pressure tested at intervals not exceeding ten (10) years. Please refer to IMO Resolution A.951(23), Annex,
Paragraph 9.1.2

Notwithstanding the above, whenever the loss in pressure of a permanently pressurized portable fire
extinguisher exceeds 10% of the nominal pressure, then the portable fire extinguisher should be hydrostatically
pressure tested before being recharged.

Hydrostatic Pressure Test should be carried out by an approved service company.

Portable fire extinguishers and propellant cartridges should be tested to the pressures indicated below.

Portable Fire Extinguishers and Propellant Cartridges Test Pressure

: Water
Foam At least 1.5 x working pressure
Dry Chemical (or 2 N/mm2 if the working pressure
Halon is unknown)
Powder(permanently/non-permanently pressurised)

: Carbon Dioxide At least 25 N/mm?2

Propellant Cartridges At least 2 x working pressure
CO, type with safety devices 25 N/mm2
CO, type without safety devices 35 N/mm2




2.3 Spare charges

For portable fire extinguishers of the same type capable of being recharged on board, spare charges should be
provided for 100% of the first ten (10) portable extinguishers and for 50% of the remaining portable fire
extinguishers. No more than a total of sixty (60) spare charges need to be provided.

For portable fire extinguishers which cannot be recharged on board, additional portable fire extinguishers of the
same quantity, type and capacity should be provided for 100% of the first ten (10) portable extinguishers and
for 50% of the remaining portable fire extinguishers. No more than a total of sixty (60) spare charges need to
be provided. (Please refer to IMO MSC.1/Cic.847, Paragraph 6.2).

Instructions for recharging extinguishers should be supplied by the manufacturer and be available for use on
board.

2.4 Annual Inspections

- Additionally, the manufacturer’'s requirements/instructions to the below guidance should be taken into
consideration;

- Charges of portable fire extinguishers should be renewed if, on checking, there is any indication of
deterioration in the contents.

- Carbon dioxide extinguishers and gas expellant cartridges should be recharged or renewed if gas loss
by weight exceeds 10 % of original charge.

- Dry powder extinguishers may suffer from compaction when subject to vibration. At least one should
be discharged annually and the retention of contents checked. When the retention is found to be in
excess of 15% of the initial charge further extinguishers should be discharged to determine the level of
compaction. If powder charges have to be used again, ensure that the powder is free flowing and that
there is no evidence of caking lumps or foreign bodies.

- Water and foam charges should be moved to a clean container in order to be used again if they are
suitable for further use.

- Gas cartridges should be checked for damage and corrosion.

- Any extinguisher or bottle which has excessive corrosion should be replaced.

2.5 Five Year Inspections
- Atleast one extinguisher of each type manufactured in the same year and kept on board a ship should
be test discharged as part of a fire drill, every five (5) years.
- At each Class Renewal (not less than five (5) years) survey portable extinguishers should be inspected
by an approved service company and contents changed if required.

2.6 Ten Year Inspections
- Extinguishers and propellant cartridges should be hydraulically tested in accordance with the
manufacturer’s instructions by an approved service company.
- Following the hydrostatic testing, a thorough inspection and internal examination should be carried out
prior recharging.

3. PORTABLE FOAM APPLICATORS

3.1 Monthly Inspections
- Check that all portable foam applicators are in place, properly arranged, and in proper condition.

3.2 Annual Inspections

- Check that all portable foam applicators are set to the correct proportioning ratio for the foam
concentrate supplied and that the equipment is in proper order;

- Check that all portable containers or portable tanks containing foam concentrate remain factory sealed,
and that the manufacturer's recommended service life interval has not been exceeded;

- Portable containers or portable tanks containing foam concentrate, excluding protein based
concentrates, less than ten (10) years old, which remain factory sealed can normally be accepted
without the periodical foam control tests required in MSC.1/Circ.1312;

- Protein based foam concentrate portable containers and portable tanks should be thoroughly checked
and, if more than five (5) years old, the foam concentrate should be subjected to the periodical foam
control tests required in MSC.1/Circ.1312, or renewed; and

- The foam concentrates of any non-sealed portable containers, portable tanks, portable containers and
portable tanks where production data is not documented, should be subjected to the periodical foam
control tests required in MSC.1/Circ.1312.

- Periodical foam control test should be carried out by an approved service company.



4.WHEELED (MOBILE) FIRE EXTINGUISHERS

4.1 Monthly Inspections
- Check that all extinguishers are in place, properly arranged, and in proper condition.

4.2 Annual Inspections
- Perform periodical inspections in accordance with the manufacturer's instructions;
- Visually inspect all accessible components for proper condition;
- Check the hydrostatic test date of each cylinder; and
- For dry powder extinguishers, shake the extinguisher head down to ensure that there are no lumps in
the powder.

4.3 Five (5) year Inspections
- Visually examine at least one extinguisher of each type manufactured the same year and kept on
board.

4.4 Ten (10) year Inspections

All extinguishers together with propellant cartridges should be hydrostatically tested by an approved service
company.

5. FIXED HIGH AND LOW CARBON DIOXIDE FIRE-EXTINGUIS HING SYSTEMS

The minimum recommended level of maintenance and inspections for fixed carbon dioxide fire-extinguishing
system on all ships should be carried out according to MSC.1/Circ.1318-Rev.1.

5.1 Monthly Inspections
A general visual inspection should be made of the overall system condition for obvious signs of damage and
should include verification that:

- All stop valves are in the closed position;

- Allreleasing controls are in the proper position and readily accessible for immediate use;

- All discharge piping and pneumatic tubing is intact and has not been damaged;

- All high pressure cylinders are in place and properly secured; and

- The alarm devices are in place and do not appear damaged.

Additionally, on low pressure systems the inspections should verify that:
- The pressure gauge is reading in the normal range;
- The liquid level indicator is reading within the proper level,
- The manually operated storage tank main service valve is secured in the open position; and
- The vapour supply line valve is secured in the open position.

5.2 Annual Inspections
The following minimum level of maintenance and inspections should be carried out in accordance with the
system manufacturer’s instructions and safety precautions:

- The boundaries of the protected space should be visually inspected to confirm that no modifications
have been made to the enclosure that have created unclose able openings that would render the
system ineffective;

- All storage containers should be visually inspected for any signs of damage, rust or loose mounting
hardware. Cylinders, that are leaking, corroded, dented or bulging, should be hydrostatically re-tested
or replaced,;

- System piping should be visually inspected to check damages, loose supports and corrosion. Nozzles
should be inspected to ensure they have not been obstructed by the storage of spare parts or a new
installation of structure or machinery;

- The manifold should be inspected to verify that all flexible discharge hoses and fittings are properly
tightened; and

- All entrance doors to the protected space should close properly and should have warning signs, which
indicate that the space is protected by a fixed carbon dioxide system and that personnel should
evacuate immediately if the alarms sound. All remote releasing controls should be checked for clear
operating instructions and indication as to the space served.

5.3 Biennial Inspections
At least biennially (intervals of two (2) years + three (3) months) in passenger ships or at each intermediate,
periodical or renewal survey in cargo ships, the following maintenance should be carried out:



All high pressure cylinders and pilot cylinders should be weighed or have their contents verified by
other reliable means to confirm that the available charge in each is above 90% of the nominal charge.
Cylinders containing less than 90% of the nominal charge should be re-filled. The liquid level of low
pressure storage tanks should be checked to verify that the required amount of carbon dioxide to
protect the largest hazard is available;

The hydrostatic test date of all storage containers should be checked. High-pressure cylinders should
be subjected to periodical tests at intervals not exceeding 10 years. At the 10-year inspection, at least
10% of the total number provided should be subjected to an internal inspection and hydrostatic test. If
one or more cylinders fail, a total of 50 % of the onboard cylinders should be tested. If further cylinders
fail, all cylinders should be tested. Before the 20-year anniversary and every 10-year anniversary
thereafter, all cylinders should be subjected to a hydrostatic test. Flexible hoses should be replaced at
the intervals recommended by the manufacturer and not exceed 10 years. When cylinders are
removed for testing, the cylinders should be replaced such that the quantity of fire-extinguishing
medium continues to satisfy the requirements of 2.2.1 of chapter 5 of the FSS Code, subject to SOLAS
regulation 11-2/14.2; and

The discharge piping and nozzles should be tested to verify that they are not blocked. Test should be
performed by isolating the discharge piping from the system and flowing dry air or nitrogen from test
cylinders or suitable means through the piping;

5.4 Additional biennial Inspections and Maintenance s for Passenger Vessels and five (5) year
Inspections for Cargo Ships

At least biennially (intervals of 2 years + 3 months) in passenger ships or at each renewal survey in
cargo ships, the following maintenance should be carried out by service technicians/ specialists trained
to standards accepted by the Administration:

Were possible, all activating heads should be removed from the cylinder valves and tested for correct
functioning by applying full working pressure through the pilot lines. In cases where this is not possible,
pilot lines should be disconnected from the cylinder valves and blanked off or connected together and
tested with full working pressure from the release station and checked for leakage. In both cases this
should be carried out from one or more release stations when installed. If manual pull cables operate
the remote release controls, they should be checked to verify the cables and corner pulleys are in good
condition and freely move and do not require an excessive amount of travel to activate the system;

All cable components should be cleaned and adjusted as necessary, and the cable connectors should
be properly tightened. If the remote release controls are operated by pneumatic pressure, the tubing
should be checked for leakage, and the proper charge of the remote releasing station pilot gas
cylinders should be verified. All controls and warning devices should function normally, and the time
delay, if fitted should prevent the discharge of gas for the required time period; and

After completion of the work, the system should be returned to service. All releasing controls should be
verified in the proper position and connected to the correct control valves. All pressure switch interlocks
should be reset and returned to service. All stop valves should be in the closed position.

5.5 Five (5) year service

At least once every five years, internal inspection of all control valves should be performed.

6. FIXED GAS (EXCEPT CARBON DIOXIDE) FIRE-EXTINGUIS HING SYSTEMS

6.1 Weekly Inspections

Verify all fixed fire-extinguishing system control panel indicators are functional by operating the
lampl/indicator test switch; and
Verify all control/section valves are in the correct position.

6.2 Monthly Inspection

Verify containers/cylinders fitted with pressure gauges are in the proper range and the installation free
from leakage

6.3 Annual Inspection

Visually inspect all accessible components for proper condition;

Externally examine all high pressure cylinders for evidence of damage or corrosion;
Check the hydrostatic test date of all storage containers;

Functionally test all fixed system audible and visual alarms;

Verify all control/section valves are in the correct position;

Check the connections of all pilot release piping and tubing for tightness;



- Examine all flexible hoses in accordance with manufacturer's recommendations;

- Test all fuel shut-off controls connected to fire-protection systems for proper operation;

- The boundaries of the protected space should be visually inspected to confirm that no modifications
have been made to the enclosure that have created enclosable openings that would render the system
ineffective; and

- If cylinders are installed inside the protected space, verify the integrity of the double release lines
inside the protected space, and check low pressure or circuit integrity monitors on release cabinet, as
applicable.

6.4 Biennial inspections
- All high pressure extinguishing agents cylinders and pilot cylinders should be weighed or have their
contents verified by other reliable means to confirm that the available charge in each is above 95 per
cent of the nominal charge. Cylinders containing less than 95 per cent of the nominal charge should
be refilled; and
- Blow dry compressed air or nitrogen through the discharge piping or otherwise confirm the pipe work
and nozzles are clear of any obstructions. This may require the removal of nozzles, if applicable.

6.5 Five (5) year Inspection
- Perform internal inspection of all control valves by an approved service company.

6.6 Ten (10) year Inspection
- Perform a hydrostatic test and internal examination of 10 per cent of the system's extinguishing agent
and pilot cylinders. If one or more cylinders fail, a total of 50 per cent of the onboard cylinders should
be tested. If further cylinders fail, all cylinders should be tested;

The above should be carried out by an approved service company

Flexible hoses should be replaced at the intervals recommended by the manufacturer and not exceeding every
ten (10) years.

7. FIXED DRY CHEMICAL POWDER FIRE-EXTINGUISHING SYSTEM

7.1 Monthly Inspections
Verify that all control and section valves are in the proper open or closed position, and all pressure gauges are
in the proper range.

7.2 Annual Inspections
- Visually inspect all accessible components for proper condition;
- Verify that the pressure regulators are in proper order and within calibration; and
- Mix the dry chemical powder charge with nitrogen in accordance with system manufacturer's
instructions. (Note: Due to the powder's affinity for moisture, any nitrogen gas introduced for mixing
should be moisture free.)

7.3 Biennial Inspections

- Blow dry nitrogen through the discharge piping to confirm that the pipe work and nozzles are clear of
any obstructions;

- Operationally test local and remote controls and section valves;

- Verify the contents of propellant gas cylinders (including remote operating stations);

- Test a sample of dry chemical powder for moisture content; and

- Subject the powder containment vessel, safety valve and discharge hoses to a full working pressure
test.

The above inspection should be carried out by an approved service company. Testing of dry powder sample for
moisture absorption should be carried out at the same interval.

7.4 Ten (10) year Inspections

Subject all powder containment vessels to hydrostatic or non-destructive testing carried out by an approved
service company.

8. FIXED AEROSOL EXTINGUISHING SYSTEM




8.1 Monthly Inspections
- Verify all electrical connections and/or manual operating stations are properly arranged, and are in
proper condition; and
- Verify that the actuation system/control panel circuits are within manufacturer's specifications.

8.2 Annual Inspection
Verify that condensed or dispersed aerosol generators have not exceeded their mandatory replacement date.
Pneumatic or electric actuators should be demonstrated working, as far as practicable.

8.3 Ten (10) year Inspections

Condensed or dispersed aerosol generators should be renewed in accordance with manufacturer's
recommendations by an approved service company.

9. FIXED FOAM FIRE-EXTINGUISHING SYSTEM

9.1 Monthly Inspections
Verify all control and section valves are in the proper open or closed position, and all pressure gauges are in
the proper range.

9.2 Quarterly Inspections
Verify the proper quantity of foam concentrate is provided in the foam system storage tank.

9.3 Annual Inspections

- Visually inspect all accessible components for proper condition;

- Functionally test all fixed system audible alarms;

- Flow test all water supply and foam pumps for proper pressure and capacity, and confirm flow at the
required pressure in each section (ensure all piping is thoroughly flushed with fresh water after
service.)

- Test all system cross connections to other sources of water supply for proper operation;

- Verify all pump relief valves, if provided, are properly set;

- Examine all filters/strainers to verify that they are free of debris and contamination;

- Verify that all control/section valves are in the correct position;

- Blow dry compressed air or nitrogen through the discharge piping or otherwise confirm the pipework
and nozzles of high expansion foam systems are clear of any obstructions, debris and contamination.
This may require the removal of nozzles, if applicable;

- Take samples from all foam concentrates carried on board and subject them to the periodical control
tests in MSC.1/Circ.1312, for low expansion foam, or MSC/Circ.670 for high expansion foam by an
approved service company; (Note: Except for non-alcohol resistant foam, the first test does not need to
be conducted until three (3) years after being supplied to the ship.) and

- Test all fuel shut-off controls connected to fire-protection systems for proper operation.

9.4 Five (5) year Inspections
- Perform internal inspection of all control valves by an approved service company;
- Flush all high expansion foam system piping with fresh water, drain and purge with air;
- Check all nozzles to prove they are clear of debris; and
- Test all foam proportioners or other foam mixing devices to confirm that the mixing ratio tolerance is
within +30 to -10% of the nominal mixing ratio defined by the system approval.

9.5 Foam sample Analysis

Notwithstanding the above-mentioned, occasional foam analysis may be requested at the discretion of the
attending surveyor from the Recognized Organization during statutory surveys if there is cause to question the
suitability of the foam.

10. FIXED HALON FIRE-EXTINGUISHING SYSTEM

10.1 General

Halon is not accepted as a fire-extinguishing means on board any ship applying for registration under the
St Vincent and The Grenadines Flag since 1% January 2002. Alternative arrangements for Halon Fire-
Extinguishing System in machinery spaces and pump room (MSC/Circ. 668) have to be fitted. Fixed Halon
Fire-Extinguishing System will be replaced either by CO2 other suitable fire-extinguishing system if a major refit
is undertaken.



10.2 Hydrostatic Pressure Test or Thickness Measure  ment for existing fixed Halon fire-extinguishing
system.

Subject to the ready availability of Halon Banking facilities for the purpose of containment and recharging, over
a maximum period of ten (10) years at least 50% of the Halon bottles should be tested by hydraulic pressure by
an approved service company.

Over a maximum period of twenty (20) years, 100% of the Halon bottles should be tested by hydraulic pressure
by an approved service company.

However, when Halon Banking facilities are unavailable, Halon cylinders should be subject to thickness
measurement in lieu of the hydrostatic pressure test as required above. At least 50% of the cylinders should be
thickness measured over a period of ten (10) years.

Over a maximum period of twenty (20) years, 100% of the Halon bottles should be thickness measured.
Notwithstanding the above-mentioned, occasional hydrostatic pressure testing or thickness measurement, as

applicable, may be requested at the discretion of the attending Class Surveyor conducting the statutory
surveys if evidence exists to cause concern on the condition of the cylinders.

11. WATER-MIST WATER-SPRAY AND SPRINKLER SYSTEMS

11.1 General

The quality of the water in the automatic sprinkler systems is of particular importance and should be maintained
in accordance with manufacturer guidelines. Records of water quality should be maintained on board in
accordance with the manufacturer’s guidelines.

11.2 Weekly Inspections
- Verify all control panel indicators and alarms are functional,
- Visually inspect pump unit and its fittings; and
- Check the pump unit valve positions, if valves are not locked, as applicable.

11.3 Monthly Inspections

- Verify all control, pump unit and section valves are in the proper open or closed position;

- Verify sprinkler pressure tanks or other means have correct levels of water;

- Test automatic starting arrangements on all system pumps so designed;

- Verify all standby pressure and air/gas pressure gauges are within the proper pressure ranges; and

- Test a selected sample of system section valves for flow and proper initiation of alarms. (Note — The
valves selected for testing should be chosen to ensure that all valves are tested within a one (1) year
period.)

11.4 Quarterly Testing and Inspection
- Assess system water quality in the header tank and pump unit against the manufacturer’s water quality
guidelines.

11.5 Annual Inspections

- Verify proper operation of all water mist, water-spray and sprinkler systems using the test valves for
each section;

- Visually inspect all accessible components for proper condition;

- Externally examine all high pressure cylinders for evidence of damage or corrosion;

- Check the hydrostatic test date of all high pressure cylinders;

- Functionally test all fixed system audible and visual alarms;

- Flow test all pumps for proper pressure and capacity;

- Test all antifreeze systems for adequate freeze protection;

- Test all system cross connections to other sources of water supply for proper operation;

- Verify all pump relief valves, if provided, are properly set;

- Examine all filters/strainers to verify they are free of debris and contamination;

- Verify all control/section valves are in the correct position;

- Blow dry compressed air or nitrogen through the discharge piping of dry pipe systems, or otherwise
confirm the pipework and nozzles are clear of any obstructions. This may require the removal of
nozzles, if applicable;

- Test emergency power supply switchover, where applicable;



- Visually inspect all sprinklers focusing in areas where sprinklers are subject to aggressive atmosphere
(like saunas, spas, kitchen areas) and subject to physical damage (like luggage handling areas, gyms,
play rooms, etc.) so that all sprinklers are inspected in one year. Sprinklers with obvious external
damage, including paint, should be replaced and not included in the number of sprinklers tested in
accordance with the flow charts Part 1 — Basic Testing and Part 2 — Extended Testing as indicated in
MSC.1/Circ.1516 annexed to this circular;

- Check for any changes that may affect the system such as obstructions by ventilation ducts, pipes,
etc.;

- Test a minimum of one section in each open head water mist system by flowing water through the
nozzles. The sections tested should be chosen so that all sections are tested within a five (5) year
period; and

- Test automatic sprinklers and automatic water mist nozzles in accordance with the flow charts Part 1 —
Basic Testing and Part 2 — Extended Testing as indicated in MSC.1/Circ.1516 annexed to this circular.

11.6 Five (5) year Inspections
- Flush all ro-ro deck deluge system piping with water, drain and purge with air;
- Perform internal inspection of all control/section valves;
- Check condition of any batteries, or renew in accordance with manufacturer's recommendations;

This inspection should be carried out by an approved service company.
11.7 Ten (10) year Inspection
- Hydrostatic test and internal examination by an approved service company for gas and water pressure

cylinders should be carried out in accordance with EN 1968:2002 + Al.

12. SELF-CONTAINED BREATHING APPARATUS (SCBA)

12.1 Weekly Inspections
A general examination of all breathing apparatus, including cylinder gauges to confirm they are in the correct
pressure range.

12.2 Annual Inspections

- check breathing apparatus air recharging systems, if fitted, for air quality;

- check all breathing apparatus face masks and air demand valves are in serviceable condition; and

- check SCBA according to maker's instruction
Note: On Chemical Tankers and Gas Tankers SCBA should be inspected and tested annually by an approved
service company

12.3 Five (5) year Inspections
- Hydrostatic pressure testing of cylinders of lightweight type should be carried out by an approved
service company at intervals and test pressure stipulated by the manufacturer and Recognized
Organization.
- Hydrostatic pressure testing of cylinders other than of lightweight type should be carried out every five
(5) years by an approved service company at a test pressure of 1.5 times the working pressure.

12.4 Spare charges
The following number of spare charges should be provided for each breathing apparatus:

Ship type Spare charges
Cargo Ship without dedicated cylinder recharging facility 2
Cargo Ship with dedicated cylinder recharging facility 1
Passenger ship carrying less than 36 passengers 1
Passenger ship carrying more than 36 passengers At least 2

13. EMERGENCY ESCAPE BREATHING DEVICE (EEBD)

13.1 Weekly Inspections
Examine all breathing apparatus and EEBD cylinder gauges to confirm they are in the correct pressure range.



13.2 Annual Inspections
Check EEBDs according to manufacturer's instructions.

Note: Hydrostatic Test and internal inspection of cylinders if required by the manufacturer should be in
compliance. EEBD which have exceeded their service life as indicated by the manufacturer should be
discarded.

14. GALLEY DEEP FAT COOKING FIRE-EXTINGUISHING SYST EMS

14.1 Annual Inspections
Check galley and deep fat cooking fire-extinguishing systems in accordance with the manufacturer’s
instructions.

15. PUBLIC ADDRESS AND GENERAL ALARM SYSTEM

15.1 Weekly Inspections
Verify all public address systems and general alarm systems are functioning properly.

16. FIRE DOORS

16.1 Weekly Inspections
Verify all fire door control panel indicators, if provided, are functional by operating the lamp/indicator switch.

16.2 Quarterly Inspections
Test all fire doors located in main vertical zone bulkheads for local operation.

16.3 Annual Inspections
Test all remotely controlled fire doors for proper release.

17. FIXED FIRE DETECTION AND ALARM SYSTEMS
17.1 Weekly Inspections
- Verify that all fire detection and fire alarm control panel indicators are functional by operating the
lamp/indicator test switch.
- Verify that all control/section valves are in the correct position.

17.2 Monthly Inspections
Test a sample of detectors and manual call points so that all devices have been tested within five years.

17.3 Annual Inspections
- Test that all fire detection systems and fire detection systems are used to automatically release fire
extinguishing systems for proper operation, as appropriate;
- Visually inspect all accessible detectors for evidence of tampering obstruction, etc., so that all
detectors are inspected within one year; and
- Test emergency power supply switchover.

18. VENTILATION SYSTEMS AND FIRE DAMPERS

18.1 Quarterly Inspections
Test all fire dampers for local operation.

18.2 Annual Inspections
- Test all fire dampers for remote operation;
- Verify that galley exhaust ducts and filters are free of grease build-up; and
- Test that all ventilation controls interconnected with fire-protection systems are for proper operation.

19. FIRE MAINS, FIRE PUMPS, HYDRANTS, HOSES AND NOZZLES

19.1 Monthly Inspections



- Verify that all fire hydrants, hose and nozzles are in place, properly arranged, and in serviceable
condition;

- Operate all fire pumps to confirm that they continue to supply adequate pressure; and

- Emergency fire pump fuel supply adequate and heating system in satisfactory condition, if applicable.

19.2 Quarterly Inspections
Verify that the international shore connection(s) is in serviceable condition.

19.3 Annual Inspections

- Visually inspect all accessible components for proper condition;

- Flow test all fire pumps for proper pressure and capacity. Test emergency fire pump with isolation
valves closed;

- Test all hydrant valves for proper operation;

- Pressure test a sample of fire hoses at the maximum fire main pressure, so that all fire hoses are
tested within five years;

- Verify that all fire pump relief valves, if provided, are properly set;

- Examine all filters/strainers to verify that they are free of debris and contamination; and

- Nozzle size/type correct, maintained and working.

20. FIREMAN’'S OUTFIT

Monthly Inspections
Verify that lockers providing storage for fire-fighting equipment contain their full inventory and that the
equipment is in serviceable condition.

21. OXYGEN CYLINDERS FOR MEDICAL USE

21.1 General

The vessels falling under Column A or B of the Medical First Aid Guide (MFAG) Appendix 14 — List of
Equipment, are required to carry medical oxygen. MFAG should be used in conjunction with the information
provided in the IMDG Code, the IMSBC Code, the Emergency Procedures for Ships Carrying Dangerous
Goods (EmS), IBC Code and IGC Code.

21.2 Annual Testing and Inspections

Cylinders should be inspected annually by an authorized servicing company. Alternatively, annual inspection
may be carried out on board by a Senior Ship’s Officer provided that the manufacturer’s instructions are
available on board and followed.

21.3 Three (3) year Testing and Inspections

- Cylinders should be re-charged with medical oxygen at intervals not exceeding three (3) years but in-any-case
prior to the stipulated expiry date. In case the loss of contents of the system as a whole or of an individual part
or unit of the system exceeds 10 %, the system or the individual part or unit of the system should be recharged.
- Pressure pipes connecting the cylinder to the regulator should be subject to a pressure test every three (3)
years or at more frequent intervals if so advised by the manufacturer.

The above testing and inspection should be carried out by an authorized servicing company.

21.4 Five (5) year Testing and Service

- Hydrostatic pressure testing of cylinders should be carried out every five (5) years or at more frequent
intervals if so advised by the manufacturer.

- Pressure regulators should be serviced at least every five (5) years.

The above testing and service should be carried out by an authorized servicing company.

Annexes to this circular:
MSCI/Circ.1432, A.951(23), MSC/Circ.670, MSC/Circ.798, MSC.1/Circ.847, MSC.1/Circ.849, MSC.1/Circ.1312,
MSC.1/Circ.1312/Corr.1, MSC.1/Circ.1318-Rev.1, MSC.1/Circ.1516

Revision History: Rev 10; Paragraphs: 1, 1.2, 11.1(added), 11.4(added), 11.5, 21 (added), Annexes
Rev 11; Paragraphs: 5, 5.2, 5.3, 5.4, 5.5, Annexes
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7KH ODULWLPH 6DIHW\ &RPPLWWHH DW LWV VL[WLHWK VHVVLRQ WR
SHUIRUPDQFH DQG WHVWLQJ FULW[SWDLIDV LIRQG! R B P YHR\Q FRIIQOVRBED WY IHYJ KR K |
VI\VWHPV 06& &LUF

7KH &RPPLWWHH HRWKMKVVHVNMLR Q 0D\ WR -XQH DSSURYHG *XL
DQG WHVWLQJ FULWHULD DQG VXUYH\V RI H[SD QWRIQQ UKD R KALROQF W\ W/ b1 B
WDQNHUV 06& &LUF

7KH 6 RRPPLWWHH RQ )LUH 3URWHREW GRWHWWRIQVV TWIRV\ )HEUXDU\ (
DIRUHPHQWLRQHG *XLGHOLQHY DQG PDGH DPHQGPHQWYV WR WKH WHVW
ZKLFK FRPELQHG WKH WHVW SURFHGXUH LQWR RQH GRFXPHQW

7KH &RPPLWWHH DW\WW W H\VVKRQ 0D\ WR -XQH DIWHU KDYLQJ
E\ WKH 8RPPLWWHH RQ )LUH 3URWHEW GRQH VDMW RQV D SISWRYHG WKH 5HYLYV
SHUIRUPDQFH DQG WHVWLQJ FULWHULD DQG VXU YH[W LRIJ KRV LFQRIQ ¥ HVQW\¥
LQ WKH DQQH][

OHPEHU *RYHUQPHQWY DUH LQYLWHG WR DSSO\ WKH DQQH[HG *XLGHOL
ILUHWLQJXLVKLQJ VIVWHPY RQERDUG WDQNHUV DQG FKHPLFDO WDQNHU
GHVLJQHUV VKLSRZQHUV HTXLSPHQW PDQXIDFWXUHUV WHVW ODERUDYV

7KLV FLUFXODUW¥V¥EXKHU¥BRBRUUDQ® & &LUF 7\SH DSSURYDOV FRQGXFWH
ZLWK WKH DIRUHPHQWLRQHG *XLGHOLQHYVY VKRXOG UHPDLQ YDOLG XQWL

#00"':

4'8+5'& )7+&'.+0'5 (14 6*' 2'4(14/#0%' #0& 6'56+0) %4+6'4+#
1( (1#/ %10%'064#6'5 (14 (+:'&:@6H40)7+5*+0) 5:56'/5

) 0" 44,
#RRNKECVKQP

7KHVH *XLGHOLQHYV DSSO\ WR WKH IRDP FRQFHQWHI[DWLB Y X{LWHE Q R W \N\WH3
WDQNHUV E\ 62/$6 UHIJXOD@G&REDSWHU RI WKH ,QWHUQDWLRQDO &RGH
&RGH DQG FKHPLFDO WDQNHUV DV VSHFLILHG EDGQ@/%&K H H QX\C-OWQLIDROL R G
&RQVWUXFWLRQ DQG (TXLSPHQW RI 6KLSV &DUU\LQJ 'DQJHURXV &KHPLFI
DSSO\ WR IRDP FRQFHQW UDW HVWIRQJ KL IGL QRDWV\VMIHPV LQ PDFKLQHU\ VS
RI WKH )66 &RGH DQG WR SRUWDEOH IRDP DSSOLFDWRUV DFFRUGLQJ WR
QRW DSSO\ WR WKH IRDP JHQHUDWLQJ HTXLSPHQW RQO\ WKH IRDP FRQI

'"HILQLWLRQV
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JRU WKH SXUSRVH RI WKHVH *XLGHOLQHV WKH IROORZLQJ GHILQLWLRQV

YRDP ILUH ILJKWLQJ LV DQ DJJUHJDWH RI DLU ILOOHG EXEEOHV IF
FRQFHQWUDWH

JRDP VROXWLRQ LV D VROXWLRQ RI IRDP FRQFHQWUDWH DQG ZDWEkE

JRDP FRQFHQWUDWH LV D OLTXLG ZKLFK ZKHQ PL[HG ZLWK ZDWHL
VROXWLRQ

([SDQVLRQ UDWLR LV WKH UDWLR RI WKH YROXPH RI IRDP WR
PDGH

6SUHDGLQJ FRHIILFLHQW LV D PHDVXUHPHQW RI WKH DELOLW\ RI R
GUDLQDJH WLPH LV WKH WLPH IRU RI WKH OLTXLG FR

*HQWOH DSSOLFDWLRQ LV WKH DSSOLFDWLRQ RI IRDP WR WKH V
VXUIDFH

6HGLPHQW LV LOQVROXEOH SDUWLFOHYV LQ WKH IRDP FRQFHQWUDW

$TXHRXVRUGEBQJ IRDP FRQFHQWUDWH $)) LV D IRDP FRQFHQWUL
DQG IOXRULQDWHG VXUIDFH DFWLYH DJHQWYV

$OFRKRO"UHVLVWDQW IRDP FRQFHQWUDWH $5 LV D IRDP FR
DSSOLHG WR WKH VXUIDFH RI DOFRKRO RU RWKHU SRODU VROYHQWYV

JLORUPLQJ IOXRURSURWHLQ IRDP FRQFHQWUDWH )))3 LV D IRDI
DQ DTXHRXV ILOP RQ WKH VXUIDFH RI VRPH K\GURFDUERQV

JOXRURSURWHLQ IRDP FRQFHQWUDWH )3 LV D SURWHLQ IRDP FI
DIJHQWYV

URWHLQ IRDP FRQFHQWUDWH 3 LV D IRDP FRQFHQWUDWH PDGH
6\QWKHWLF IRDP FRQFHQWUDWH 6 LV D IRDP FRQFHQWUDWH EI

DIJHQWY DQG ZKLFK PD\ FRQWDLQ IOXRURFDUERQV ZLWK DGGLWLRQDO
7\SH $ IRDP FRQFHQW U DWHN\V \DN Bl QIDRREKRYOD WRDP FRQFHQWUDWHYV
7\SH % IRDP FRQFHQWUDWHY DUH DOO UHJXODU W\SHHRDLFNWRBQW

IOXRURSURWHLQ DQIRDFXARXY))LORDP FRQFHQWUDWHYV

5#/2.+0) 241%'&74"'
7KH VDPSOLQJ PHWKRG VKRXOG HQVXUH UHSUHVHQWDWLYH VDPSOHV ZK

7KH VDPSOH VL]H VKRXOG EH

[ O FRQWDLQHUV RU RWKHU VWDQGDUG VKLSSLQJ FRQWDLQHUV
O IRU SHULRGLFDO FRQWUROV VHH VHFWLRQ

6'565 (14 6;2' #22418#. 1( (1#/ %10%'064#6'5

JRU IRDP FRQFHQWUDWH W\SH DSSURYDO WKH WHVWYV XQGHU SDUDJUDS
IRDP FRQFHQWUDWH PDQXIDFWXUHU DW ODERUDWRULHY DFFHSWDEOH \

(TGG\KPI CPF VIJCYKPI

%HIRUH DQG DIWHU WHPSHUDWXUH FRQGLWLRQLQJ LQ DFFRUGDQF
VKRXOG VKRZ QR YLVXDO VLJQKRIPRWH@DMLIWL ROIDWVRGQL F-ROQNDWLRQ
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JUHH]LQJ DQG WKDZLQJ WHVW
DSSDUDWXV
IUHH]LQJ FKDPEHU FDSDEOH RI DFKLHYLQJ WHPSHUDWXUHV UHTX

SRO\HWK\OHQH WXEH DSSUR[LPDWHO\ PP GLDPHWHU PP O
ZLWK VXLWDEOH VSDFHUV DWWDFKHG )LJXUH VKRZV D WASLFDO IR

PO F\OLQGHU DSSUR[LPDWHO\ PP KLIJK DQG PP LQ GLDPHW

SURFHGXUH

VHW WKH WHPSHUDWXUH RI WKH IUHH]LQJ FKD®& EHID RVR VDKW H B S H |
WKH VDPSOH PHDVXUHG LQ DFFRUGDQFH ZLWK VWDQGDUG %6
SUHYHQW WKH JODVV PHDVXULQJ F\OLQGHU IURP EUHDNLQJ GXH W
LQVHUW WKH WXEH LQWR WKH PHDVXULQJ F\OLQGHU VHDOHG HQG
DQG WKH VSDFHUV HQVXULQJ LW UHPDLQV DSSUR[LPDWHO\ RQ W
ZLWK WKH VDPSOH LQ WKH FKHVW FRRO LW DQG PDLQWDLQ DW Wk
SHULRG WKDZ WKH VDPSOH IRU QRW OHVV WKDQ K DQG QRW PRU

f&

UHSHDW WKH SURFHGXUH GHVFULEHG LQ WKH DERYH VXESDUDJ
DQG WKDZLQJ DQG

FRQGLWLRQ WKH VDPSOH IRU VHYHQ GD\V DW f& IROORZHG E\ R
WKHQ EH H[DPLQHG IRU YLVXDO VLKRNRRHQWUWWRU. FBIWLROQWR®WLR

*GCV UVCDKNKV]

$Q XQRSHQHG O FRQWDLQHU RU RWKHU VWDQGDUG VKLSSLQJ FRQWD|
SURGXFWLRQ EDWFK VKRXOG EH PDLQ& DIRPHOR ZRIG \EN YRHOH GIID\W DW URR P
JROORZLQJ WKLV FRQGLWLRQLQJ WKH IRDP OLTXLG DIWHU DJLWDWLQJ
VXEVHFWLRQ 2Q0\ ILUH WHVWV DV SHU VXEVHFWLRQ VKRXOG EH S

5GFKOGPVCVKQP

$Q\ VHGLPHQW LQ WKH FRQFHQWUDWH SUHSDUHG LQ DFFRUGDQF
P VLHYH DQG WKH SHUFHQWDJH YROXPH RI VHGLPHQW VKR X
DFFRUGDQFH ZLWK SDUDJUDSK EHORZ

7KH WHVW VKRXOG EH FDUULHG RXW DV IROORZV
DSSDUDWXYV
JUDGXDWHG FHQWULIXJH WXEHV
FHOQWULIXJH RSHUBWLBNDW
P VLHYH FRPSO\LQJ ZLWK VWD@&®DUG ,62
SODVWLF ZDVK ERWWOH
0QVGD FHQWULIXJH DQG WXEHV FRPSO\LQJ ZLWK VWDQGDUG ,62 [

SURFHGXUH FHQWULIXJH HDFK VDPSOH IRU PLQ '"HWHUPLQH W
SHUFHQWDJH RI WKLV YROXPH ZLWK UHVSHFW WR WKH FHQWUIL
FHQWULIXJH WXEH RQWR WKH VLHYH DQG FKHFN WKDW WKH VHGLPH(
WKH MHW I[URP WKH SODVWLF ZDVK ERWWOH

OQVG,W LV SRVVLEOH WKDW WKH WHVW PHWHKRBWRQQRBY NROLPNBREQ@MH-
FDVH DQ DOWHUQDWLYH PHWKRG WR WKH VDWLVIDFWLRQ RI WKH $G
WKLV UHTXLUHPHQW FDQ EH YHULILHG
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-KPGOCVKE XKUEQUKV]

7TKH WHVW VKRXOG EH FDUULHG RXW DFFRWRALGEZ WR VMIDEEBDW
VKRXOG QRW H[FIRMG PP

7KH PHWKRG IRU GHWHUPLQHQWRQYBRVIRWP RFIRQRBQWUDWH
H[FHHGLQJ PP V VKRXOG EH WR WKH VDWLVIDFWLRQ RI WKH $GP
VWDQGDUG (1

R* XCNWG

7KH S+ RI WKH IRDP FRQFHQWUDWH SUHSDUHG LQ DFFRUGDQFH ZLWK '
WKDQ BW &

(KNO HQTOCVKQP QH VJG HQCO UQNWVKQP KH CRRNKECDNG
7KH VSUHDGLQJ FRHIILFLHQW VKRXOG EH GHWHUPLQHG XVLQJ WKH
6 T7TF7V 7L
ZKHUH
6 LV WKH VSUHDGLQJ FRHIILFLHQW
7F LV WKH VXUIDFH WHQVLRQ RI F\FORKH[DQH 1 P
7V LV WKH VXUIDFH WHQVLRQ RI WKH IRDP VROXWLRQ 1 P
7L LV WKH LQWHUIDFLDO WHQVLRQ EHWZHHQ WKH IRDP VROXWLRQ D(
7F 7V DQG 7L VKRXOG EH GHWHUPLQHG DFFRUGLQJ WR SDUDJUDSK
7KH VSUHDGLQJ FRHIILFLHQW 6 VKRXOG EH JUHDWHU WKDQ
'"HWHUPLQDWLRQ RI 7F 7V DQG 7L
PDWHULDOV

VROXWLRQ RI IRDP FROQFHQWUDWH DW WKH UHFRPPHQGHG XVDJH
VWDQGDUG ,62 DQG

0QVG7KH VROXWLRQ PD\ EH PDGH XS LQ D PO YROXPHWULF 10
FRQFHQWUDWH

IRU 7F DQG 7L F\FORKH[DQH RI SXULW\ QRW OHVV WKDQ

SURFHGXUHV IRU VXUIDFH WHQVLRQ GHWHYRL@HWLQW WK H WHRISRIL
RI VWDQGDUG ,62 DQG

SURFHGXUH IRU LQWHUIDFLDO WHQVLRQ DIWHU PHDVXULQJ WKH
DERYH LQWURGXFH D OD\HU-RIfBE\RQRMHVDKIHIRDP VROXWLRQ EHLC
EHWZHHQ WKH ULQJ RU SODWH DQG WKH) MBGRKHDYRHH : DIL W

'"ZRCPUKQP TCVKQ

7KH WHVW VKRXOG EH FDUULHG RXW DFFRUGLQJ WR SDUDJUDSK
WKH FKDUDFWHULVWLFV VWDWHG LQ SDUDJUDSK

&GVGTOKPCVKQP QH VJG GZRCPUKQP TCVKQ

DSSDUDWXYV

SODVWLF FROOHFWLQJ YHVVHO RAOYRIOXRFKRZND®2QIWRH HTX
GLVFKDUJH IDFLOLW\

IRDP FROOHFWRU DV VKRZQ LQ ILJXUH DQG

Disclaimer : Although all possible efforts have been made to ensure correctness and completeness of the information contained in
this Web Service, the Korean Register of Shipping is not responsible for any errors or omissions made herein, nor held for any actions
taken by any party as a result of information retrieved from this Web Service.

E-mail : krcon@krs.co.kr
4/13


mailto:krcon@krs.co.kr

Title MSC Circulars / MSC.1/Circ.1312

Note Supersedes MSC/Circ.582, MSC/Circ.582/Corr.1 and MSC/Circ.799

IRDP PDNLQJ HTXLSPHQW ZLWK QR]]JOH DV VKRZQ LQ ILJXUH  ZKL}¥
O PLQ DW D QR]]JOH SUHWDXWH RI

SURFHGXUH

FKHFN WKDW WKH SLSH ZRUN DQG KRVH IURP WKH IRDP VROXWLRQ
6HW XS WKH QR]J]JOH KRUL]JRQWDOO\ GLUHFWO\ LQ IURQW RI WKH IR
IURP WKH WRS HGJH RI WKH FROOHFWRU :HW WKH 6 XI5 OWLKGWIIR D ¢

DQG DGMXVW WKH QR]J]JOH SUHVVXUH WR JLYH D IORZ UDWH RI O
WKH QR]J]JOH VR WKDW WKH GLVFKDUJH VWULNHYV WKH FROOHFWRU
GLVFKDUJH DQG ULQVH DOO IRDP IURP WKH FROOHFWRU &KHFN Wtk
WKH IRDP DQG-HIWMR DOORZ WKH GLVFKDUJH WR VWDELOL]H SODFF
RXWOHW FORVHG RQ WKH FROOHFWRU $V VRRQ DV WKH YHVVHO
VXUIDFH OHYHO ZLWK WKH ULP DQG VWDUW WKH FORFN :HLJK WKH Y

FDOFXODWH WKH H[SDQVLRQ ( IURP WKH HTXDWLRQ

i
W, =17,

o
B

LQ ZKLFK LW LV DVVXPHG WKDW WKH GHQVLW\ RI WKH IRDP VROXWL
9LV WKH YHVVHO YROXPH LQ PO
LV WKH PDVV RI WKH HPSW\ YHVVHO LQ JUDPYV

LV WKH PDVV RI WKH IXO0O YHVVHO LQ JUDPV DQG

RSHQ WKH GUDLQDJH IDFLOLW\ DQG FROOHFW WKH IRDP VROXW

GUDLQDJH WLPH VHH SDUDJUDSK EHORZ

6LPXODWHG VHD ZDWHU PD\ EH PDGH XS E\ GLVVROYLQJ LQ NJ F
J 6RGLXP FKORULGH 1D&O

J ODJQHVLXP FKORULGH 0J&O + 2

J &DOFLXP FKORULGH &D&O + 2

J 6RGLXP VXOSKDWH 1D 62

&TCKPCIG VKOG

7KH GUDLQDJH WLPH VKRXOG EH GHWHUPLQHG DFFRUGLQJ WR SDUD.:
H[SDQVLRQ UDWLR

7KH WHVW VKRXOG EH FDUULHG RXW ZLW K& WLPWKIOPIWW KHY HOZ D WA HD
SDUDJUDSK DERYH

(KTG VvGUuVvU
JLUH WHVWYV VKRXOG EH FDUULHG RXW DFFRUGLQJ WR SDUDJUDSKYV !

OQVG/KH ILUH WHVWYV RI WKLV VXEVHFWLRQ DUH PRUH H[SHQVLYH DQ!
*XLGHOLQHV W LV UHFRPPHQGHG WKDW ILUH WHVWY VKRXOG EH FDUUL
DYRLG WKH H[SHQVH RI XQQHFHVVDU\ WHVWLQJ RI IRDP FRQFHQWUDWHYV

(QYLURQPHQWDO FRQGLWLRQV

DLU WHPSHUDbMWXUH
IXHO WHPSHUBWXEH
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ZDWHU WHPSHUYDWXUH
IRDP VROXWLRQ WHQPSHAERD WRWGH
PD[LPXP ZLQG VSHHG PV LQ SUR[LPLW\ RI WKH ILUH WUD\

0QVG | QHFHVVDU\ VRPHVRURH® EDDGH XVHG
2EVHUYDWLRQV GXULQJ WKH ILUH WHVW

'XULQJ WKH ILUH WHVW UHFRUG WKH IROORZLQJ

LQGRRU RU RXWGRRU WHVW

DLU WHPSHUDWXUH

IXHO WHPSHUDWXUH

ZDWHU WHPSHUDWXUH

IRDP VROXWLRQ WHPSHUDWXUH

ZLQG VSHHG

HIWLQFWLRQ WLPH DQG
EXUQEDFN WLPH

OQVG®»WXUQEDFN WLPH PD\ HLWKHU EH GHWHUPLQHG YLVXDOO\ E\ DQ H[S}t
WKHUPDO UDGLDWLRQ PHDVXUHPHQWY D VXLWDEOH PHWKRG LV GHVFUI

JRDP VROXWLRQ

SUHSDUH D IRDP VROXWLRQ IROORZLQJ WKH UHFRPPHQGDWLRQ)\
SUHPL[ WLPH FRPSDWLELOLW\ ZLWK WKH WHVW HTXLSPHQW DYRLGLQ

WKH WHVW VKRXOG EH FDUULHG RXW ZLW K KIDPYX@D WAHKGH WK Z D FW
SDUDJUDSK DERYH

$SSDUDWXYV

ILUH WUD\ VTXDUH WUD\ ZLWK WKH IROORZLQJ GLPHQVLRQV
DUHD R P

GHSWK PP

WKLFNQHVV RI VWHHO ZDOO PP

ZLWK D YHUWLFDO VWHHOP BOLEKERPE® G P ORQJ

IRDP PDNLQJ HTXLSPHQW LQ DFFRUGDQFH ZLWK SDUDJUDSK IR
FRQFHQWUDWHY WKH IRDP DSSOLFDWLRQ UDWH VKRXOG EH DV GHW
QR]]JOHV LQ DFFRUGDQFH ZLWK SDUDJUDSK

EXUQEDFN SRW FLUFXODU EXUQEDFN SRW ZLWK WKH IROORZLQJ GLP

GLDPHWHU — PP
KHLJKW — PP
WKLFNQHVYV RI VWHHO ZDOO PP
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)XHO

JRU WA\SH % IRDPV XVH DQ DOLSKDWLF K\GURFDUERQ PL[W>

IROORZLQJ VSHFLILFDWLRQ

GLVWLOODWLRQ UDQJH f& WR f&

PD[LPXP GLIIHUHQFH EHWZHHQ LQLWLDO DQG
ILQDO ERLOLQJ SRLQWV f&

PD[LPXP DURPDWLF FRQWHQW

GHQVLW\ DW —f& NJ ®

WHPSHUDWXUH DERXW f&

OQVG/\SLFDO IXHOV PHHWLQJ WKKHNSWIHFH IDQBCWAHROQNDUR YROYHQW I1UIL
DV FRPPHUFLDO KHSWDQH

7KH $GPLQLVWUDWLRQ PD\ UHTXLUH DGGLWLRQDO ILUH WHVWYV XVLQJ

JRU W\SH $ IRDPV DFHWRQH DQG LVRSURS\O DOFRKRO VKRXOG E

$GPLQLVWUDWLRQ PD\ UHTXLUH DGGLWLRQDO ILUH MHI\VFWEOH EQ U IRH»

D

\Y

KLJKHU IRDP DSSOLFDWLRQ UDWH WKDQ DFHWRQH ,PSXULWLHV IRU
7THVW SURFHGXUH

SODFH WKH WUD\ GLUHFWO\ RQ WKH JURXQG DQG HQVXUH WKDW LV
LPXODWHG VHD ZDWHU KDYLQJ WKH FKDUDFWHULVWLFVY VWDWHG LQ

FRPSOHWHO\ FRYHUHG 6HW XS WKH IRDP QR]JJOH KRUL]RQWDOO\ DEF
FHQWUDO SDUW RI WKH IRDP GLVFKDUJH ZLOO VWULNH WKBERYGHWMK
WKH wub\ JHQWOH DSSOLPEDRLRKMO $&@® JLYH D QRPLQDO IUHHERDUG
LVRSURS\O DOFRKR® RIGKXHO GLUHFWO\ LQWR WKH WUD\ ZLWKRXW ZL

P

P
LIQLWH WKH WUD\ QRW PRUH WKDQ PLQ DIWHU DGGLQJ WKH IXHO

IXOO LQYROYHPHQW RI WKH VXUIDFH RI WKH IXHO WKHQ VWDUW IRDP

F
F

DSSO\ IRDP +RW ©6WRS IRDP DSSOLFDWLRQ DQG VIS\CHOUF B WXKUHNKX
RQWDL@LQJO RI IXHO LQ WKH FHQWUH RI WKH WUD\ DQG LJQLWH
RYHUHG E\ VXVWDLQHGDOW®RHBWY RW ®HH 1RWH EHORZ LIQRULQJ

WUDQVLHQW IODPHYV

OQVG' XULQJ WKH EXUQEXDANHRRKSVRFFRU LQ ZKLFK ODUJH IODPHV PD
W\SLFDOO\ IURP V WR PLQ EHIRUH GHFUHDVLQJ LQ LQWHQVLW\

SHUPLVVLEOH OLPLWYV

HIWLQFWLRQ WLPH QRW PRUH WKDQ PLQ DQG
EXUQEDFN WLPH QRW OHVV WKDQ PLQ IRU RI WKH VXUIDFH

%QTTQUKXGPGUU

7KH VWRUDJH FRQWDLQHU VKRXOG EH FRPSDWLEOH ZLWK LWV IRDP F
VXFK WKDW WKH FKHPLFDO DQG SK\WWLFDO SURSHUWLHYV RI WKH IR

D

FFHSWHG E\ WKH $GPLQLVWUDWLRQ

B8QNWOKE OCUU

$FFRUGLQJ WR VWDQGDUG $670 '
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$CVEJ EGTVKHKECVG

7KH IRDP FRQFHQWUDWH VKRXOG EH GHOLYHUHG ZLWK D GHFODUD\
YDOXH H[SDQVLRQ UDWLR GUDLQDJH WLPH DQG YROXPHWULF PDVV
ZLOO EH WKH EDVLV IRU WKH DQQXDO FRQGLWLRQ WHVW

(QCO EQPEGPVTCVG EQPVCKPGT OCTMKPI

(DFK IRDP FRQFHQWUDWH FRQWDLQHU VKRXOG EH PDUNHG ZLWK FR
DQG FRQILUP LWV LQWHQGHG XVH $V D PLQLPXP WKH IROORZLQJ LQIF

QDPH DQG DGGUHVV RI PDQXIDFWXUHU
SURGXFW GHVLJQDWLRQ

W\SH RI IRDP V\QWHKBMWHBE $HWRRWHLQ

LQWHQGHG XVH UHJIXIO\DLW WD @WFRKRO

EDWFK QXPEHU DQG UHIHUHQFH WR EDWFK FHUWLILFDWH
GDWH RI PDQXIDFWXUH

H[SLU\ GDWH

UHIHUHQFH WR WHVW VWDQGDUG DQG DSSURYDOV
UHFRPPHQGHG XVDJH FRQFHQWUDWLRQ

LQGLFDWLRQ LI VHDZDWHU FRPSDWLEOH

PD[LPXP DQG PLQLPXP VWRUDJH WHPSHUDWXUH
UHTXLUHG RQERDUG VWRUDJH WDQN PDWHULDOV VWHHO VWDLQO
TXDQWLW\ RI IRDP FRQFHQWUDWH

LQGLFDWLRQ RI ILOP IRUPLQJ FDSDELOLW\ DQG

VDIHW\ KHDOWK DQG HQYLURQPHQWDO LQIRUPDWLRQ

A4GHGTGPEG VGUV CPF CPPOUWOW HRGITRUBKGE KENERURBYVCPY HQCO EQPEG

SURWHDYHG D WAHRWKLIRVGWD QW IRDP FRQFHQWUDWHY VKRXOG EH UF
FRQVLVWHQF\ WKURXJKVEQ ®MH XIvovV \boPD @OUHFRJQL]J]HG WHVW ODER
SHUIRUPHG DW WKH VDPH WLPH DQG DW WKH VDPWFDIOHRW@L]\N G5 B DLERA

7KH FRQFHQWUDWH VKRXOG EH WHVWHG DFBRQGLQ@J WMR $Q@QBGD BBV
RU DQRWKHU VWDQGDUG DFFHSWDEOH WR WKH $GPLQLVWUDWLRQ
RXW WR WKH VDPH VWDQGDUG

7KH FRQFHQWUDWH LV GHHPHG WR IDLO WKH WHVW LI WKH UHVXOW
FKDQJHV LQ WKH IRDP TXDOLW\ FRPSDUHG WR WKH UHIHUHQFH WHVW

2'4+1&+%#. %10641.5 1( (1#/ %10%'064#6'5 5614'& 10 $1#4&

7KH DWWHQWLRQ RI WKH $GPLQLVWUDWLRQ LV GUDZQ WR WKH ILC
DPELHQW VWRUDJH WHPSHUDWXUH FRQWDPLOQDWLRQ RI WKH IRDP FF
OHDG WR DQ DEQRUPDO DJHLQJ RI WKH FRQFHQWUDWHYV

JRU SHULRGLFDO FRQWURO RI IRDP FRQFHQWUDWHY WKH WHVWYV XQ(
VKLSRZQHU RU RSHUDWRU 7KH\ VKRXOG EH FDUULHG RXW DW ODERUI
WKH $GPLQLVWUDWLRQ

7KH GHYLDWLRQV LQ WKH YDOXHV REWDLQHG E\ WKHVH WHVWYVY LQ UH"

Disclaimer : Although all possible efforts have been made to ensure correctness and completeness of the information contained in
this Web Service, the Korean Register of Shipping is not responsible for any errors or omissions made herein, nor held for any actions
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VKRXOG EH ZLWKLQ WKH UDQJHY DFFHSWDEOH WR WKH $GPLQLVWUDW

THVWY XQGHU SDUDJUDSKYV DQG VKRXOG EH FDU&JURG RXM
VXEVHTXHQWO\ FRROHG WR WKH WHVW WHPSHUDWXUH

5GFKOGPVCVKQP
$FFRUGLQJ WR SDUDJUDSK DERYH

R* XCNWG

$FFRUGLQJ WR SDUDJUDSK DERYH

'ZRCPUKQP TCVKQ

$FFRUGLQJ WR SDUDJUDSK DERYH

&TCKPCIG VKOG

$FFRUGLQJ WR SDUDJUDSK DERYH

8QNWOKE OCUU

$FFRUGLQJ WR SDUDJUDSK DERYH

50CNN UECNG HKTG VEU HQNERGUMBKPY HQCO EQPEGPVTCVGU
$FFRUGLQJ WR SDUDJUDSK DERYH

%JGOKECN UVCDKNK YV [DGEUBF HNERIQMEEPY HQCO EQPEGPVTCVGU

3URWHEHRLWHG DQRRKROVDQW IRDP FRQFHQWUDWHY VKRXOG EH VXEMHF\
VROXWLRQ VKRXOG EH SUHSDUHG DW WKH DSSURYHG FRQFHQWL
FRQWDLQLQJ DFHWRQH 7KH FRQFHQWUDWH LV GHHPHG WR IDLO WKH \

+06'48#.5 1( 2'4+1&+% %10641.5

([FHSW IRU WHVWV LQ DFFRUGDQFH ZLWK SDUDJUDSK WKH ILUVW
SHUIRUPHG QRW PRUH WKDQ \HDUV DIWHU EHLQJ VXSSOLHG WR WKH
E\ SDUDJUDSK VKRXOG EH SHUIRUPHG SULRU WR GHOLYHU\ WR WKH

Disclaimer : Although all possible efforts have been made to ensure correctness and completeness of the information contained in
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w}//’ tubing
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Spacer (eq plastic
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Glass measuring
cylinder

Spacer

Polyethylene
tubing

' Seal and
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a volume of 1,600 cm®

200 mm
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Adjustable . ‘\,
et "\ Transparent tube
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internal diameter 6-8 mm,

Measuring | length 30f5(} mm

cylinder

JLIXUH&ROOHFWLQJ YHVVHO IRU GHWHUPLQDWLRQ RI H[SDQVLRQ DQG Gl

Drainage pot

JLJXUH)RDP FROOHFWRU IRU H[SDQVLRQ DQG GUDLQDJH PHDVXUHPHQW

OQVG6XLWDEOH PDWHULDOV IRU WKH FROOHFWLRQ VXUIDFH DUH VWDLQ!
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MSC.1/Circ.1318/Rev.1
25 May 2021

REVISED GUIDELINES FOR THE MAINTENANCE AND INSPECTIONS OF
FIXED CARBON DIOXIDE FIRE-EXTINGUISHING SYSTEMS

1 The Maritime Safety Committee, at its eighty-sixth session (27 May to 5 June 2009),
having considered the proposal by the Sub-Committee on Fire Protection, at its fifty-third
session, approved Guidelines for the maintenance and inspections of fixed carbon dioxide
fire-extinguishing systems (MSC.1/Circ.1318).

2 In order to address the need to clarify the hydrostatic testing regime for high-pressure
CO; cylinders and to align the relevant requirements in the Guidelines with those in the Revised
guidelines for the maintenance and inspection of fire protection systems and appliances
(MSC.1/Circ.1432), the Committee, at its 103rd session (5 to 14 May 2021), approved
amendments to the above-mentioned Guidelines, prepared by the Sub-Committee on Ship
Systems and Equipment, at its seventh session, with a view to dissemination as
MSC.1/Circ.1318/Rev.1. The text of the Revised guidelines for the maintenance and
inspections of fixed carbon dioxide fire-extinguishing systems is set out in the annex.

3 Member Governments are invited to apply the annexed Revised guidelines when
inspecting fixed carbon dioxide fire-extinguishing systems on board all ships and bring them
to the attention of ship designers, shipowners, equipment manufacturers, and other parties
concerned.

4 This circular supersedes MSC.1/Circ.1318.
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ANNEX

REVISED GUIDELINES FOR THE MAINTENANCE AND INSPECTIONS
OF FIXED CARBON DIOXIDE FIRE-EXTINGUISHING SYSTEMS

1 General

These Revised guidelines provide the minimum recommended level of maintenance and
inspections for fixed carbon dioxide fire-extinguishing systems on all ships and are intended to
demonstrate that the system is kept in good working order as specified in SOLAS
regulation 1-2/14.2.1.2. These Revised guidelines are intended to supplement the
fire-extinguishing system manufacturer's approved maintenance instructions. Certain
maintenance procedures and inspections may be performed by competent crewmembers,
while others should be performed by persons specially trained in the maintenance of such
systems. The onboard maintenance plan should indicate which parts of the recommended
inspections and maintenance should be completed by trained personnel.

2 Safety

Whenever carbon dioxide fire-extinguishing systems are subjected to inspection or
maintenance, strict safety precautions should be followed to prevent the possibility that
individuals performing or witnessing the activities are placed at risk. Prior to performing any
work, a safety plan should be developed to account for all personnel and establish an effective
communications system between the inspection personnel and the on-duty crew. Measures to
avoid accidental discharges such as locking or removing the operating arms from directional
valves, or shutting and locking the system block valve should be taken as the initial procedure
for the protection of personnel performing any maintenance or inspections. All personnel
should be notified of the impending activities before work is begun.

3 Maintenance and inspection plan

Fixed carbon dioxide fire-extinguishing systems should be kept in good working order and
readily available for immediate use. Maintenance and inspections should be carried out in
accordance with the ship's maintenance plan having due regard to ensuring the reliability of
the system. The onboard maintenance plan should be included in the ship's safety
management system and should be based on the system manufacturer's recommendations
including:

A maintenance and inspection procedures and instructions;

2 required schedules for periodic maintenance and inspections;

3 listing of recommended spare parts; and

A4 records of inspections and maintenance, including corrective actions taken

to maintain the system in operable condition.

IACIRC\MSC\1\MSC.1-Circ.1318-Rev.1.docx
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4 Monthly inspections

4.1 At least every 30 days a general visual inspection should be made of the overall
system condition for obvious signs of damage, and should include verification that:

A

all stop valves are in the closed position;

2 all releasing controls are in the proper position and readily accessible for
immediate use;
3 all discharge piping and pneumatic tubing is intact and has not been
damaged;
A4 all high-pressure cylinders are in place and properly secured; and
5 the alarm devices are in place and do not appear damaged.
4.2 In addition, on low pressure systems the inspections should verify that:
A the pressure gauge is reading in the normal range;
2 the liquid level indicator is reading within the proper level,
3 the manually operated storage tank main service valve is secured in the open
position; and
4 the vapour supply line valve is secured in the open position.
5 Annual inspections

The following minimum level of maintenance and inspections should be carried out in
accordance with the system manufacturer's instructions and safety precautions:

A

the boundaries of the protected space should be visually inspected to confirm
that no modifications have been made to the enclosure that have created
uncloseable openings that would render the system ineffective;

all storage containers should be visually inspected for any signs of damage,
rust or loose mounting hardware. Cylinders that are leaking, corroded,
dented or bulging should be hydrostatically retested or replaced,;

system piping should be visually inspected to check for damage, loose
supports and corrosion. Nozzles should be inspected to ensure they have
not been obstructed by the storage of spare parts or a new installation of
structure or machinery;

the manifold should be inspected to verify that all flexible discharge hoses
and fittings are properly tightened; and

all entrance doors to the protected space should close properly and should
have warning signs, which indicate that the space is protected by a fixed
carbon dioxide system and that personnel should evacuate immediately if
the alarms sound. All remote releasing controls should be checked for clear
operating instructions and indication as to the space served.

IACIRC\MSC\1\MSC.1-Circ.1318-Rev.1.docx



MSC.1/Circ.1318/Rev.1
Annex, page 3

6 Minimum recommended maintenance

6.1 At least biennially (intervals of 2 years * 3 months) in passenger ships or at each
intermediate, periodical or renewal survey' in cargo ships, the following maintenance should
be carried out (to assist in carrying out the recommended maintenance, examples of service
charts are set out in the appendix):

A

all high-pressure cylinders and pilot cylinders should be weighed or have
their contents verified by other reliable means to confirm that the available
charge in each is above 90% of the nominal charge. Cylinders containing
less than 90% of the nominal charge should be refilled. The liquid level of
low pressure storage tanks should be checked to verify that the required
amount of carbon dioxide to protect the largest hazard is available;

the hydrostatic test date of all storage containers should be checked.
High-pressure cylinders should be subjected to periodical tests at intervals
not exceeding 10 years. At the 10-year inspection, at least 10% of the total
number provided should be subjected to an internal inspection and
hydrostatic test?. If one or more cylinders fail, a total of 50% of the onboard
cylinders should be tested. If further cylinders fail, all cylinders should be
tested. Before the 20-year anniversary and every 10-year anniversary
thereafter, all cylinders should be subjected to a hydrostatic test.
Flexible hoses should be replaced at the intervals recommended by the
manufacturer and not exceeding every 10 years. When cylinders are
removed for testing, the cylinders should be replaced such that the quantity
of fire-extinguishing medium continues to satisfy the requirements of 2.2.1 of
chapter 5 of the FSS Code, subject to SOLAS regulation 11-2/14.2; and

the discharge piping and nozzles should be tested to verify that they are not
blocked. The test should be performed by isolating the discharge piping from
the system and flowing dry air or nitrogen from test cylinders or suitable
means through the piping.

6.2 At least biennially (intervals of 2 years + 3 months) in passenger ships or at each
renewal survey' in cargo ships, the following maintenance should be carried out by service
technicians/ specialists trained to standards accepted by the Administration:

A

where possible, all activating heads should be removed from the cylinder
valves and tested for correct functioning by applying full working pressure
through the pilot lines.

In cases where this is not possible, pilot lines should be disconnected from
the cylinder valves and blanked off or connected together and tested with full
working pressure from the release station and checked for leakage.

In both cases this should be carried out from one or more release stations
when installed. If manual pull cables operate the remote release controls,
they should be checked to verify the cables and corner pulleys are in good
condition and freely move and do not require an excessive amount of travel
to activate the system;

Refer to the Survey Guidelines under the Harmonized System of Survey and Cetrtification (HSSC), 2019

(resolution A.1140(31)).

Refer to standard ISO 18119:2018 — Gas cylinders — Seamless steel and seamless aluminium-alloy gas

cylinders and tubes — Periodic inspection and testing.

IACIRC\MSC\\MSC.1-Circ.1318-Rev.1.docx



MSC.1/Circ.1318/Rev.1
Annex, page 4

2 all cable components should be cleaned and adjusted as necessary, and the
cable connectors should be properly tightened. If the remote release controls
are operated by pneumatic pressure, the tubing should be checked for
leakage, and the proper charge of the remote releasing station pilot gas
cylinders should be verified. All controls and warning devices should function
normally, and the time delay, if fitted should prevent the discharge of gas for
the required time period; and

3 after completion of the work, the system should be returned to service.
All releasing controls should be verified in the proper position and connected
to the correct control valves. All pressure switch interlocks should be reset
and returned to service. All stop valves should be in the closed position.
7 Five-year service

At least once every five years, internal inspection of all control valves should be performed.
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APPENDIX

EXAMPLE SERVICE CHARTS

HIGH PRESSURE CO: SYSTEM

Date: Name of ship/unit: IMO No.:
Technical description
No. Text Value
1 |Manufacturer
2 |Number of main cylinders
3 |Main cylinders capacity (each)
4 |Number of pilot cylinders
5 |Pilot cylinder capacity (each)
6 |Number of distribution lines
7 |Oldest cylinder pressure test date
8 |Protected space(s)
9 |Date flexible hoses fitted/renewed
Description of inspection/Tests
No. Description Carried Not Not Comment
out carried |applicable
out
1 |Release controls and distribution valves secured

to prevent accidental discharge

Contents in main cylinders checked by weighing

WIN

Contents in main cylinders checked by liquid level
indicator

Contents of pilot cylinders checked

All cylinder valves visually inspected

oo~

All cylinder clamps and connections checked for
tightness

7 |Manifold visually inspected

8 |Manifold tested for leakage, by applying dry
working air

9 |Main valve and distribution valves visually
inspected

10 | Main valve and distribution valves tested for
operation

11 | Time delay devices tested for correct setting’

12

Remote release system visually inspected

13

Remote release system tested

14

Servo tubing/pilot lines pressure tested at
maximum working pressure and checked for
leakages and blockage

15

Manual pull cables, pulleys, gang releases tested,
serviced and tightened/adjusted as necessary

16

Release stations visually inspected
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No.

Description

Carried
out

Not
carried
out

Not
applicable

Comment

17

Warning alarms (audible/visual) tested

18

Fan stop tested’

19

10% of cylinders and pilot cylinder/s pressure tested
every 10 years. All cylinders and pilot cylinder/s
pressure tested before the 20-year anniversary and
every 10-year anniversary thereafter

20

Internal inspection of all control valves performed at
least once every five years

21

Distribution lines and nozzles blown through, by
applying dry working air

22

All doors, hinges and locks inspected”

23

All instruction and warning signs on installation
inspected

24

All flexible hoses renewed and check valves in
manifold visually inspected every 10 years

25

Release controls and distribution valves
reconnected and system put back in service

26

Inspection date tags attached

If fitted as part of the CO; system.

LOW PRESSURE CO: SYSTEM

Date:

Name of ship/unit:

IMO No.:

Technical description

No.

Text

Value

Manufacturer

No. of tanks

Tanks capacity (tonnes)

Number of pilot cylinders

Pilot cylinder capacity (each)

Number of distribution lines

N[O O WIN—~

Protected space(s)

Description of inspection/Tests

No.

Description

Carried
out

Not
carried
out

Not
applicable

Comment

Tank main service valve closed and secured to
prevent accidental discharge

Distribution valves verified closed

Check correct function of level indicator

AIWIN

Contents of CO, tank checked by tank level
indicator
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No. | Description Carried Not Not Comment
out carried |applicable
out
5 | Contents of CO; tank checked by riser tube

reading

Contents of CO; tank checked by level control
valve

Supports of tank inspected

Insulation on tank inspected

Safety valves of tank inspected

Safety valves of tank tested

Contents of pilot cylinders checked

Start/stop function of cooling compressors tested

All connected electrical alarms and indicators
tested

Main manifold valve inspected

Internal inspection of all control valves performed at
least once every five years

16

Main manifold valve tested

17

Distribution valves inspected

18

Distribution valves tested

19

Release stations inspected

20

Total flooding release mechanism inspected

21

Total flooding release mechanism tested

22

Time delay devices tested for correct setting’

23

Warning alarms tested

24

Fan stop tested

25

Distribution lines and nozzles inspected

26

Distribution lines and nozzles tested

27

Distribution lines and nozzles blown through

28

All doors, hinges and locks inspected’

29

All instruction plates inspected

30

Tank main service valve reopened and secured
open

31

System put back in service

32

Inspection date tags attached

If fitted as part of the CO; system.
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)7+&'.+0'5 (14 6*' 2'4(14/#0%' #0& 6'56+0) %4+6'4+# #0& 5
*4)* 1 2#05+10 (1#/ %10%'064#6'5 (14 (+:"&6@0)7+5%+0) 5;56'
7KH ODULWLPH 6DIHW\ &RPRRWUWHWHKI VEEWVLWRY VLV\WR\ 'HFHPEHU

WKH SHUIRUPDQFH DQG WHVWLQJ FH[S\DHQUMLIR @ Q BD\WPXER GFY RW
HIWLQJXLVKLQJ VIVWHPV JLYHQ LQ DQQH]

OHPEHU *RYHUQPHQWY DUH UHFRPPHQGHG WR HQVXUH WKDW WHVW
KLIJK[SDQVLRQ IRDP FRQFHQWUDWHY DUH SHUIRUPHG LQ DFFRUGDQFH

#00":

)7+&'.+0'5 (14 6*' 2'4(14/#0%' #0& 6'56+0) %4+6'4+# #0& 5
*4)* ' 2#05+10 (1#/ %10%'064#6'5 (14 (+:"&6@0)7+5%+0) 5;56'

*(1(5%/
$SSOLFDWLRQ

7KHVH JXLGHOLQHYV DSSO\ WR WKH |RD PHFRIRFHLGRD UIIRVPR MQUBML VIK IL §
UHIHUUHG WR LQ 62/$6 UHJXODWLRQ ,,

'"HILQLWLRQV
JRU WKH SXUSRVH Rl WKHVH *XLGHOLQHV WKH IROORZLQJ GHILQLWLRQ

D )RDP ILUH ILJKWLQJ DQ DJJUHIJDWH RI DLU ILOOHG EXEEOHYV
IRDP FRQFHQWUDWH

E )RDP VROXWLRQ D VROXWLRQ RI IRDP FRQFHQWUDWH DQG ZDWHU

F )RDP FRQFHQWUDWH WKH OLTXLG ZKLFK ZKHQ PL[HG ZLWK ZDWH
VROXWLRQ

G ([SDQVLRQ UDWLR WKH UDWLR RI WKH YROXPH RI IRDP WR WKH Y
H 6SUHDGLQJ FRHIILFLHQW D PHDVXUHPHQW RI WKH DELOLW\ RI RQ
I GUDLQDJH WLPH WKH WLPH IRU RI WKH OLTXLG FRQ\

J *HQWOH DSSOLFDWLRQ DSSOLFDWLRQ RI IRDP WR WKH VXUIDFH
VXUIDFH

K 6HGLPHQW LQVROXEOH SDUWLFOHV LQ WKH IRDP FRQFHQWUDWH
6$03/,1* 352&('85(
7KH VDPSOLQJ PHWKRG VKRX0OG HQVXUH UHSUHVHQWDWLYH VDPSOHV z
7KH VDPSOH VL]H VKRXOG EH
OLWUHV IRU W\SH WHVWVY VHH 6HFWLRQ
OLWUHV IRU SHULRGLFDO FRQWUROV VHH 6HFWLRQ
7(676 )25 7<3( $33529%$/ 2) )2%$0 &21&(175%$7(6

JRU IRDP FRQFHQWUDWH W\SH DSSURYDO WKH WKHRXW @R GIFHHU SRHOWHG |
FDUULHG RXW DW ODERUDWRULHY DFFHSWDEOH WR WKH $GPLQLVWUD'

JUHH]LQJ DQG WKDZLQJ
%HIRUH DQG DIWHU WHPSHUDWXUH FRQGLWLRQLQJ LQ DFFRUGD
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QR YLVXDO VLJQ RI VWRPRIHFEDMWNRRU YRGLPHQWDWLRQ
JUHH]LQJ DQG WKDZLQJ WHVW
D $SSDUDWXV
IUHH]LQJ FKDPEHU FDSDEOH RI DFKLHYLQJ WHPSHUDWXUHVY UHT X

SRO\HWK\OHQH WXEH DSSUR[LPDWHO\ PP GLDPHWHU PP OR
ZLWK VXLWDEOH VSDFHUV DWWDFKHG )LIJXUH VKRZV D W\SLFDO

P/ F\AOLQGHU DSSUR[LPDWHO\ PP KLJK DQG PP GLDPHWHU
E 3URFHGXUH

E 6HW WKH WHPSHUDWXUH RI WKH IUHH]LQJ FKDPEHU WR D W
SRLQW RI WKH VDPSOH PHDVXUHG LQ DFFRUGDQFH ZLWK %6 61
SUHYHQW WKH JODVY PHDVXULQJ F\OLQGHU IURP EUHDNLQJ
I[UHH]LQJ LQVHUW WKH WXEH LQWR WKH PHDVXULQJ F\OLQGHU
DYRLG IORWDWLRQ WKH VSDFHUV HQVXULQJ LW UHPDLQV DSSUI
WKH VDPSOH LQ WKH F\OLQGHU LQ WKH FKHVW FRRO DQG PDLQ)
HQG RI WKLV SHULRG WKDZ WKH VDPSOH IRU QRW OHVYV WKD
WHPSHUDWXUK&RI

E 5HSHDW E WKUHH WLPHV WR JLYH IRXU F\FOHV RI IUHH]LQJ

E ([DPLQH WKH VDPSOH IRU VWRPRVHQRDWLRQ DQG QRQ

E &RQGLWLRQ WKH VDPSOH IRU GD\V DW & IROORZHG E\ RQI
+HDW VWDELOLW\

$Q XQRSHQHG OLWUH FRQWDLQHU RU RWKHU VWDQGDUG VKLSSLQJ
SURGXFWLRQ EDWFK VKRXOG EHIPWLQMDUBBOBO®RRHG BDRWH GD\ L
JROORZLQJ WKLV FRQGLWLRQLQJ WKH IRDP OLTXLG DIWHU DJLWDWL
DQG FRPSO\ ZLWK WKH UHTXLUHPHQWY JLYHQ LQ WKHVH JXLGHOLQHV

BHGLPHQWDWLRQ

$Q\ VHGLPHQW LQ WKH FRQFHQWUDWH SUHSDUHG LQ DFFRUGDQF
+VLHYH DQG WKH SHUFHQWDJH YROXPH RI VHGLPHQW VKRX
DFFRUGDQFH ZLWK

7KH WHVW VKRXOG EH FDUULHG RXW DV IROORZV
D $SSDUDWXYV

JUDGXDWHG FHQWULIXJH WXEHV

FHOQWULIXJH RSHUDWLQ8 DW

PLFUR P VLHYH FRPSO\LQJ ZLWK ,62

SODVWLF ZDVK ERWWOH
127( $ FHQWULIXJH DQG WXEHYVY FRPSO\LQJ ZLWK ,62 DUH VXLWD
E 3URFHGXUH

&HQWULIXJH HDFK VDPSOH IRU PLQ '"HWHUPLQH WKH YROXPH RI
RI WKLV YROXPH ZLWK UHVSHFW WR WKH FHQWULIXJHG VDPSOH Y
ROWR WKH VLHYH DQG FKHFN WKDW WKH VHGLPHQW FDQ RU FDQQI
WKH SODVWLF ZDVK ERWWOH

127( ,Ww LV SRVVLEOH WKDW WKH WHVW PHWIKRG RQ LORWI R/IXR W R €
WKLV FDVH DQ DOWHUQDWLYH PHWKRG WR WKH VDWLVIDFWI
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FRPSOLDQFH ZLWK WKLY UHTXLUHPHQW FDQ EH YHULILHG
.LQHPDWLF YLVFRVLW\

7KH WHVW VKRXOG EH FDUULHG RXW RBFRBRRGLQI. MWFHBO®IMLF YLVF
HIFHHG PP \%

7KH PHWKRG IRU GHWHUPLQLQZWRYERYLWWDRIFRREHQWUDWHYV VK
RI WKH $GPLQLVWUDWLRQ

3K YDOXH

7KH S+ RI WKH IRDP FRQFHQWUDWH SUHSDUHG LQ DFFRUGDQFH ZLW
PRUH WKDQ D Wf &

(ISDQVLRQ UDWLR

7KH WHVW VKRXOG EH FDUULHG RXW DFFRUGLQJ WR SDUDJUDS
VHD ZDWHU ZLWK WKH FKDUDFWHULVWLFVY VWDWHG XQGHU PL
IRDP JHQHUDWRUYV XVHG RQ ERDUG VKRXOG EH FRQVLVWHQW ZL
JHQHUDWRUY GXULQJ WKH ILUH WHVW

'HWHUPLQDWLRQ RI WKH H[SDQVLRQ UDWLR
D $SSDUDWXV
SODVWLF FROOHFWLQJ YHVVHO Rl YROXPH 9 DSSUR[LPDWHO\ /

KLIJK HI[SDQVLRDNIRPPHTXLSPHQW ZKLFK ZKHQ WHVWHG ZLWK Z|
/ PLQ DW D QR]]JOH SUHVVXWEDRI $Q H[DPSOH IRU D VXLWDEOH DSS
,62

E 3URFHGXUH

E ‘HW WKH YHVVHO LQWHUQDOO\ DQG ZHLJK LW : 6HW X!
SUHVVXUH WR JLYH D IORZ UDWH RI / PLQ :LWK WKH GLVFKDUJ
VRRQ DV WKH YHVVHO LV IXOO VWRS FROOHFWLQJ IRDP DQG VWI
YHVVHO : 'XULQJ WKH ILOOLQJ RSHUDWLRQ NHHS WKLV GLVF
XQWLO WKH WRWDO ZHLJKW RI WKH IRDP LV GHWHUPLQHG

E &DOFXODWH WKH H[SDQVLRQ ( IURP WKH HTXDWLRQ

LQ ZKLFK LW LV DVVXPHG WKDW WKH GHQVLW\ RI WKH IRDP VROXMW
9 LV WKH YHVVHO YROXPH LQ PO
LV WKH PDVV RI WKH HPSW\ YHVVHO LQ JUDPPHYV
LV WKH PDVV RI WKH IXOO YHVVHO LQ JUDPPHYV
$VVXPH WKDW WKH GHQVLW\ RI WKH IRDP VROXWLRQ LV NJ /
E 2SHQ WKH GUDLQDJH IDFLOLW\ DQG PHDVXUH WKH GUDLQD.

"HWHUPLQH WKH GUDLQDJH HLWKHU E\ KDYLQJ WKH YHVVHO R
FROOHFWLQJ WKH GUDLQHG IRDP VROXWLRQ LQ D PHDVXULQJ F\C
DUH QR YRLGY LQ WKH IRDP FROOHFWHG LQ WKH YHVVHO

6LPXODWHG VHD ZDWHU PD\ EH PDGH XS E\ GLVVROYLQJ
J 6RGLXP FKORULGH 1D&O
J ODIJQHVLXP FKORULGH 0J&0O + 2
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J &DOFLXP FKORULGH &D&O + 2
J 6RGLXP VXOSKDWH 1D 6
LQ HDFK OLWUH RI SRWDEOH ZDWHU
'UDLQDJH WLPH

7KH GUDLQDJH WLPH VKRXOG EH GHWHUPLQHG DIWHU KDYLQ.
SDUDJUDSK E

7KH WHVW VKRXOG EH FDUULHG RXW ZLWK VHD ZDWHU
FKDUDFWHULVWLFV VWDWHG LQ PD\ EH XVHG

'UDLQDJH WLPH REWDLQHG ZLWK WKH IRDP JHQHUDWRUV XVHG R
WLPH REWDLQHG ZLWK WKH IRDP JHQHUDWRUV GXULQJ WKH ILUH WH"

JLUH WHVWYV
JLUH WHVWY VKRXOG EH FDUULHG RXW DFFRUGLQJ WR WKH IROORZLQJ

127( 7KH ILUH WHVWYV RI VHFWLRQ DUH PRUH H[SHQVLYH DQG
JXLGHOLQHV W LV UHFRPPHQGHG WKDW ILUH WHVWYV VKRXOG EH FD
DYRLG H[SHQVH RI XQQHFHVVDU\ WHVWLQJ RI IRDP FRQFHQWUDWHYV ZK

(QYLURQPHQWDO FRQGLWLRQV

$LU WHPSHUDWXUH&

OD[LPXP ZLQG VSHHG PV LQ SUR[LPLW\ RI WKH ILUH WUD\
5HFRUGYV

'XULQJ WKH ILUH WHVW UHFRUG WKH IROORZLQJ

LQGRRU RU RXWGRRU WHVW

DLU WHPSHUDWXUH

IXHO WHPSHUDWXUH

ZDWHU WHPSHUDWXUH

IRDP VROXWLRQ WHPSHUDWXUH

ZLQG VSHHG

HIWLQFWLRQ WLPH
YRDP VROXWLRQ

D 3UHSDUH D IRDP VROXWLRQ IROORZLQJ WKH UHFRPPHQGDWLRQ
SUHPL[ WLPH FRPSDWLELOLW\ ZLWK WKH WHVW HTXLSPHQW DYRLG

E 7KH WHVW VKRXOG EH FDUULHG RXW ZLWK VHD ZDWHU
FKDUDFWHULVWLFV VWDWHG LQ PD\ EH XVHG

$SSDUDWXYV
D )LUH WUD\
&LUFXODU ILUH WUD\ Rl VWHHO ZLWK GLPHQVLRQV DV IROORZV
GLDPHWHU DW ULP PP
GHSWK PP
QRPLQDO WKLFNQHVV RI VWHHO ZDOO PP
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127( 7KH WUD\ KDV DQ DUHD RI IRSSUR[LPDWHO\ P
E )RDPDNLQJ HTXLSPHQW

,Q DFFRUGDQFH ZLWK VXESDUDJUDSK D

F )LUH VFUHHQV

JLUH VFUHHQV RI QRPLQDO PP VTXDUH PHWDO PHVK WR IRU
VXESDUDJUDSK

)XHO
8VH DQ DOLSKDWLF K\GURFDUERQ PL[WXUH ZLWK SK\VLFDO SURSHUW
GLVWLOODWLRQ UP&JH f&
PD[LPXP GLIIHUHQFH EHWZHHQ LQLWLDO DQG ILQDO ERLOLQJ SRLQ
PD[LPXP DURPDWLF FRQWHQW
GHQVLW\ DW  f& NJ P
WHPSHUDWXUH DERXW f&

127( 7\SLFDO IXHOV PHHWLQJ WKE\SWBSBFLDF® WHRQ DIUH VROYHQW |
WR DV FRPPHUFLDO KHSWDQH

7KH $GPLQLVWUDWLRQ PD\ UHTXLUH DGGLWLRQDO ILUH WHVWYV XVLQ
7THVW SURFHGXUH

D 30DFH WKH WUD\ GLUHFWO\ RQ WKH JURXQG DQG HQVXUH WI
ZDWHU RU VLPXODWHG VHD ZDWHU ZLWK WKH FKDUDG&FMWWHWUHY WIHAXI
QRPLQDO IUHHERDUG RI PP

E 30DFH WKH QHW VFUHHQV DURXQG WKH ILUH WUD\ DV VKRZQ LQ
WR EXUQ IRU D SHULRG RI QRW OHVV WKDQ V &RPPHQFH IRDF
GLVWDQFH IURP WKH VLDIIWHU IXOO0O LQYROYHPHQW PRYH WKH IRDP ¢
WKH QHW VFUHHQ DQG DSSO\ IRDP WR WKH ILUH $SWYWO3HRPBG RUKE
WLPH DV WKH SHULRG IURP VWDUW RI IRDP DSSOLFDWLRQ WR H[WL!

3HUPLVVLEOH OLPLWYV
HIWLQFWLRQ WLPH QRW PRUH WKDQ v
&RUURVLYHQHVYV

7KH VWRUDJH FRQWDLQHU VKDOO EH FRPSDWLEOH ZLWK LWV IRDP F
VXFK WKDW WKH FKHPLFDO DQG SK\WWLFDO SURSHUWLHYV RI WKH I
DFFHSWHG E\ WKH $GPLQLVWUDWLRAQ

9ROXPLF PDVV
$FFRUGLQJ WR $670 '

3(5,2',&$/ &21752/6 2) )2$0 &21&(175$7(6 6725(' 21 %2$5"

7KH DWWHQWLRQ RI WKH $GPLQLVWUDWLRQ LV GUDZQ WR WKH ILC
DPELHQW WHPSHUDWXUH LQFRPSOHWH ILOOLQJ RI WKH WDQN HWF

JRU WKH SHULRGLFDO FRQWURO RI IRDP FRQFHQWUDWKRWE&GE BH SWWII
VKRXOG EH FDUULHG RXW DW ODERUDWRULHY DFFHSWDEOH WR WKH $¢

7KH GHYLDWLRQV LQ WKH YDOXHV REWDLQHG E\ WKHVH WHVWYV LQ UH"®
VKRXOG EH ZLWKLQ UDQJHY DFFHSWDEOH WR WKH $GPLQLVWUDWLRQ
RXW RQ VDPSOHYV PDLQWDLQHG DW f& RU KRXUV DQG VXEVHTXHQW
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BHGLPHQWDWLRQ
$FFRUGLQJ WR SDUDJUDSK
S+ YDOXH
$FFRUGLQJ WR SDUDJUDSK
([SDQVLRQ UDWLR
$FFRUGLQJ WR SDUDJUDSK
'UDLQDJH WLPH
$FFRUGLQJ WR SDUDJUDSK
9ROXPLF PDVV
$FFRUGLQJ WR SDUDJUDSK

,17(59%/ 2) 3(5,2',&%$/ &21752/6

7KH ILUVW SHULRGLFDO FRQWURO RI

DQG DIWHU WKDW HYHU\ \HD
$ UHFRUG RI WKH DJH RI WKH

DERYH

DERYH

DERYH

DERYH

DERYH

u

IRDP FRQFHQWUDWHY VWRUHG R

IRDP FRQFHQWUDWHY DQG RI VXEVHTXHQ
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)7+&'.+0'5 (14 2'4(14/#0%' #0& 6'56+0) %4+6'4+# #0& 5748";¢
"12#05+10 %10%'064#6'5 (14:6#4€)7+5*+0) 5;56'/5

7KH ODULWLPH 6DIHW\ &RPRLWKWK VBIWVILWRQ VRSWURYHG WKH JXLGH:
WHVWLQJ FULWHULD DQGHVSOUXH\R QR I RROPGE R B F H 1B MWMLIDW XMV KRLWQ J LW W H
LQ WKH DQQH]

OHPEHU *RYHUQPHQWY DUH UHFRPPHQGHG WR HQVXUH WKDW WHVW
PHGLXHSDQVLRQ IRDP FRQFHQWUDWHY DUH SHUIRUPHG LQ DFFRUGDQF

#00":
*(1(5%/

$SSOLFDWLRQ

7TKHVH JXLGHOLQHY DSSO\ WR WKH IR DH SFIREQVLHR@WIUR DV HUIHKHR WK B €
UHIHUUHG WR LQ 62/$6 UHJXODWLRQ ,,

'"HILQLWLRQV
JRU WKH SXUSRVH Rl WKHVH *XLGHOLQHY WKH IROORZLQJ GHILQLWLRQ

JRDP ILUH ILIKWLQJ DQ DJJUHJDWH RI DLU ILOOHG EXEEOHYV
IRDP FRQFHQWUDWH

JRDP VROXWLRQ D VROXWLRQ RI IRDP FRQFHQWUDWH DQG ZDWI

JRDP FRQFHQWUDWH WKH OLTXLG ZKLFK ZKHQ PL[HG ZLWK ZIL
IRDP VROXWLRQ

([SDQVLRQ UDWLR WKH UDWLR RI WKH YROXPH RI IRDP WR W
PDGH

6SUHDGLQJ FRHIILFLHQW D PHDVXUHPHQW RI WKH DELOLW
DQRWKHU

GUDLQDJH WLPH WKH WLPH IRU RI WKH OLTXLG FF

*HQWOH DSSOLFDWLRQ DSSOLFDWLRQ RI IRDP WR WKH VXUI
RWKHU VXUIDFH

BHGLPHQW LQVROXEOH SDUWLFOHV LQ WKH IRDP FRQFHQWUDW
6$03/,1* 352&('85(
7KH VDPSOLQJ PHWKRG VKRXOG HQVXUH UHSUHVHQWDWLYH VDPSOH
7KH VDPSOH VL]H VKRXOG EH
OLWUHV IRU W\SH WHVWYVY VHH 6HFWLRQ
OLWUHV IRU SHULRGLFDO FRQWUROV VHH BHFWLRQ

7(676 )25 7<3( $33529%/ 2) )2$0 &21&(175%$7(6

JRU IRDP FRQFHQWUDWH W\SH DSSURYDO WKH WHVWV XQGHU SDUDJI
EH FDUULHG RXW DW ODERUDWRULHY DFFHSWDEOH WR WKH $GPLQLVW

JUHH]LQJ DQG WKDZLQJ

%HIRUH DQG DIWHU WHPSHUDWXUH FRQGLWLRQLQJ LQ DFFRUGD
QR YLVXDO VLJQ RI VWRPRUIHFBDMWNERRU YRGLPHQWDWLRQ

JUHHLQJ DQG WKDZLQJ WHVW
$SSDUDWXYV
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IUHH]LQJ FKDPEHU FDSDEOH RI DFKLHYLQJ WHPSHUDWXUHV UHT

SRO\HWK\OHQH WXEH DSSUR[LPDWHO\ PP GLDPHWHU PP Ol
ZLWK VXLWDEOH VSDFHUV DWWDFKHG )LJXUH Rl1 06& &LUF VKR

P/ FAOLQGHU DSSUR[LPDWHO\ PP KLIJK DQG PP GLDPHWHU
BURFHGXUH

6HW WKH WHPSHUDWXUH RI WKH IUHH]LQJ FKDPEHU WR D W
I[UHH]LQJ SRLQW RI WKH VDPSOH PHDVXUHG LQ DFFRUGDQFH ZlI
VWDQGDUG

7R SUHYHQW WKH JODVV PHDVXULQJ F\OLQGHU IURP EUHDNLQJ
IUHH]LQJ LQVHUW WKH WXEH LQWR WKH PHDVXULQJ F\OLQGHU VF
IORDWDWLRQ WKH VSDFHUV HQVXULQJ LW UHPDLQV DSSURJ[LPD
VDPSOH LQ WKH F\OLQGHU LQ WKH FKHVW FRRO DQG PDLQWDLQ
HQG RI WKLV SHULRG WKDZ WKH VDPSOH IRU QRW OHVV WKD
DPELHQW WHPSHUDWKUMHRV &

5HSHDW WKUHH WLPHV WR JLYH IRXU F\FOHV RI IUHH]LQJ DQ
([IDPLQH WKH VDPSOH IRU VWKRPRUHEBMALRQ DQG QRQ
&RQGLWLRQ WKH VDPSOH IRU GD\V DW GHJUHHV & IROORZHG E
+HDW VWDELOLW\

$Q XQRSHQHG OLWUH FRQWDLQHU RU RWKHU VWDQGDUG VKLSSLQJ
SURGXFWLRQ EDWFK VKRXOG EH PDLQWDLQHG IRU GD\V DW  GHJUH
JROORZLQJ WKLV FRQGLWLRQLQJ WKH IRDP OLTXLG DIWHU DJLWDWL
DQG FRPSO\ ZLWK WKH UHTXLUHPHQWY JLYHQ LQ WKHVH JXLGHOLQHYV

6HGLPHQWDWLRQ

$Q\ VHGLPHQW LQ WKH FRQFHQWUDWH SUHSDUHG LQ DFFRUGDQF
PLFUR P VLHYH DQG WKH SHUFHQWDJH YROXPH RI VHGLPHQW VK
DFFRUGDQFH ZLWK

7KH WHVW VKRXOG EH FDUULHG RXW DV IROORZV
$SSDUDWXYV

JUDGXDWHG FHQWULIXJH WXEHV

FHOQOWULIXJH RSHUDWLQR ©W

PLFUR P VLHYH FRPSO\LQJ ZLWK ,62
SODVWLF ZDVK ERWWOH
127( $ FHQWULIXJH DQG WXEHV FRPSO\LQJ ZLWK ,62 DUH VXLWDEC

SURFHGXUH

&E&HQWULIXJH HDFK VDPSOH IRU PLOXWHY 'HWHUPLQH WKH
SHUFHQWDJH RI WKLV YROXPH ZLWK UHVSHFW WR WKH FHQWUL
FHQWULIXJH WXEH RQWR WKH VLHYH DQG FKHFN WKDW WKH VHGLP
E\ WKH MHW IURP WKH SODVWLF ZDVK ERWWOH

127( ,W LV SRVVLEOH WKDW WKH WHVW PHWKRGRYLORW RXRWREBHKk
FDVH DQ DOWHUQDWLYH PHWKRG WR WKH VDWLVIDFWLRQ RI WKH $C
WKLV UHTXLUHPHQW FDQ EH YHULILHG

.LQHPDWLF YLVFRVLW\

7KH WHVW VKRXOG EH FDUULHG RXW RBFROGLQJ. MFHBOMLF YLVF
H[FHHG PPV
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7KH PHWKRG IRU GHWHUPLQL®ZWRYERYLWDRIFRREHQWUDWHYV VK
RI WKH $GPLQLVWUDWLRQ

S+ YDOXH

7KH S+ YDOXH RI WKH IRDP FRQFHQWUDWH VKRXOG EH QRW OHVV WKD
GHJUHHYV &

([SDQVLRQ UDWLR

7KH WHVW VKRXOG EH FDUULHG RXW LQ DFFRUGDQFH ZLWK SDUD
6LPXODWHG VHD ZDWHU ZLWK WKH FKDUDFWHULVWLFVY VWDWHG XC
ZLWK WKH IRDP JHQHUDWRUV XVHG RQ ERDUG VKRXOG EH FRQVLYV
IRDP JHQHUDWRUV GXULQJ WKH ILUH WHVW

'"HWHUPLQDWLRQ RI WKH H[SDQVLRQ UDWLR
$SSDUDWXYV

SODVWLF FROOHFWLQJ YHVVHO RI YROXPH 9 DSSUR[LPDWHO\
$Q H[DPSOH RI VXLWDEOH YHVVHO LV JLYHQ LQ ,62

PHGLNPSDQVLR@®DROLJ HTXLSPHQW ZKLFK ZKHQ WHVWHG ZLW
WKDQ / PLQ DW D QR]J]JOH SUHVV XBBURI

$Q H[DPSOH RI VXLWDEOH DSSDUDWXV LV JLYHQ LQ ,62
SURFHGXUH

"HW WKH YHVVHO LQWHUQDOO\ DQG ZHLJKW LW : 6HW X!
SUHVVXUH RI EDU :LWK WKH GLVFKDUJH IDFLOLW\ FORVHG FR(
WKH YHVVHO LV IXOO VWRS FROOHFWLQJ IRDP DQG VWULNH WK

'XULQJ WKH ILOOLQJ RSHUDWLRQ NHHS WKH GLVFKDUJH IDFL
WRWDO ZHLJKW RI WKH IRDP LV GHWHUPLQHG

&DOFXODWH WKH H[SDQVLRQ ( IURP WKH HTXDWLRQ
( 9
ZKHUH LW LV DVVXPHG WKDW WKH GHQVLW\ RI WKH IRDP VROXWLR
9 LV WKH YHVVHO YROXPH LQ P/
LV WKH PDVV RI WKH HPSW\ YHVVHO LQ JUDPPHV DQG
LV WKH PDVV RI WKH IXOO YHVVHO LQ JUDPPHYV
2SHQ WKH GUDLQDJH IDFLOLW\ DQG PHDVXUH WKH GUDLQDJH W

'HWHUPLQH WKH GUDLQDJH HLWKHU E\ KDYLQJ WKH YHVVHO RQ D VF|
WKH GUDLQHG IRDP VROXWLRQ LQ D PHDVXULQJ F\OLQGHU

6LPXODWHG VHD ZDWHU PD\ EH PDGH XS E\ GLVVROYLQJ
J 6RGLXP FKORULGH 1D&O
J ODJQHVLXP FKORULGH 0J&0 + 2
J &DOFLXP FKORULGH &D&O + 2
J 6RGLXP VXOSKDWH 1D 62
'UDLQDJH WLPH

7KH GUDLQDJH WLPH VKRXOG EH GHWHUPLQHG DIWHU KDYLQJ
ZLWK SDUDJUDSK

7KH WHVW VKRXOG EH FDUULHG RXW ZLWK VHD ZDWHU DW DE
FKDUDFWHULVWLFV VWDWHG LQ PD\ EH XVHG
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'UDLQDJH WLPH REWDLQHG ZLWK WKH IRDP JHQHUDWRUV XVHG R!
WLPH REWDLQHG ZLWK WKH IRDP JHQHUDWRUV GXULQJ WKH ILUH WH"

JLUH WHVWYV
J)LUH WHVWV VKRXOG EH FDUULHG RXW LQ DFFRUGDQFH ZAHORIVKH IRO(

127 7KH ILUH WHVWY RI VHFWLRQ DUH PRUH H[SHQVLYH DQG
JXLGHOLQHV W LV UHFRPPHQGHG WKDW ILUH WHVWYV VKRXOG EH FD
DYRLG H[SHQVH RI XQQHFHVVDU\ WHVWLQJ RI IRDP FRQFHQWUDWHYV ZK

(QYLURQPHQWDO FRQGLWLRQV

$LU WHPSHUDWXWHHJIJUHHV &

OD[LPXP ZLQG VSHHG P V LQ SUR[LPLW\ Rl WKH ILUH WUD\
5HFRUGYV
'XULQJ WKH ILUH WHVW UHFRUG WKH IROORZLQJ

LQGRRU RU RXWGRRU WHVW

DLU WHPSHUDWXUH

IXHO WHPSHUDWXUH

ZDWHU WHPSHUDWXUH

IRDP VROXWLRQ WHPSHUDWXUH

ZLQG VSHHG

H[WLQFWLRQ WLPH

YRDP VROXWLRQ

3UHSDUH D IRDP VROXWLRQ IROORZLQJ WKH UHFRPPHQGDWLRQ)\
SUHPL[ WLPH FRPSDWLELOLW\ ZLWK WKH WHVW HTXLSPHQW DYRLG

7KH WHVW VKRXOG EH FDUULHG RXW ZLWK VHD ZDWHU DW DE
FKDUDFWHULVWLFV VWDWHG LQ PD\ EH XVHG

$SSDUDWXYV
JLUH WUD\

&LUFXODU ILUH WUD\ RI VWHHO ZLWK GLPHQVLRQV DV IROORZV
GLDPHWHU DW ULP PP

GHSWK PP
QRUPDO WKLFNQHVYV RI VWHHO ZDOO PP
127 7KH WUD\ KDV DQ DUHD RI DSSUR[LPDWHO\ P

JRDPDNLQJ HTXLSPHQW

,Q DFFRUGDQFH ZLWK VXESDUDJUDSK
)XHO

8VH DQ DOLSKDWLF K\GURFDUERQ PL[WXUH ZLWK SK\VLFDO SURSHU'
GLVWLOODWLR @ HIUGHY
PD[LPXP GLIIHUHQFH EHWZHHQ LQLWLDO DQG ERLOLQJ SRLQWYV
PD[LPXP DURPDWLF FRQWHQW
GHQVLW\ DW  GHJUHHVNJ P
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WHPSHUDWXUH DERXW GHJUHHV &

127( 7\SLFDO IXHOV PHHWLQJ WKHSWISBI® H| DFOIBNVERQWIDULK) Y ROYHQW |
WR DV FRPPHUFLDO KHSWKDQH

7KH $GPLQLVWUDWLRQ PD\ UHTXLUH DGGLWLRQDO ILUH WHVWV XVL
7THVW SURFHGXUH
3ODFH WKH WUD\ GLUHFWO\ RQ WKH JURXQG DQG HQVXUH

ZDWHU DQG / R IXHO WR JLYH D QRPLQDO IUHHERDUG RI PP
1RW ODWHU WKDQ PLOXWHY DIWHU DGGLQJ RI D IXHO LJQLYV
RI QRW OHVV WKDQ V DIWHU WKH IXOO LQYROYHPHQW 6HW XS \

WKH XSSHU HGJH RI WKH ULP DV LW LV WIDRWEG WDWOLQXOQPH ROYHPH(
WKH ILUH DSSO\ IRDP DORQJ WKH ZDOO RI WKH YWHWFRUKRWRH HUMWRQG
SHULRG IURP VWDUW RI| IRDP DSSOLFDWLRQ WR H[WLQFWLRQ

3HUPLVVLEOH OLPLWYV
(IWLQFWLRQ WLPH QRW PRUH WKDQ v
&RUURVLYHQHVYV

7KH VWRUDJH FRQWDLQHU VKDOO EH FRPSDWLEOH ZLWK LWV IRDP F
VXFK WKDW WKH FKHPLFDO DQG SK\VL&/O SURSHUWLHYV RI WKH |
DFFHSWHG E\ WKH $GPLQLVWUDWLRAQ &

9ROXPLF PDVV f?
$FFRUGLQJ WR $670" 459

3(5,2',&%$/ &21752/6 2) )23$0 &21&(17527(66725('21 %2$5"

{}

7KH DWWHQWLRQ RI WKH $GPL VWUDWLRQ LV GUDZQ WR WKH IC
DPELHQW WHPSHUDWXUH LQFR&HWH ILOOLQJ RI WKH WDQN HWF

JRU WKH SHULRGLFDO FRQWURQ‘RI IRDP FRQFHQWUDWH WKH WHVWYV X
VKRXOG EH FDUULHG RXW D @DERUDWRULHV DFFHSWDEOH WR WKH $
WKHVH WHVWYV LQ UHVSHFV&I WKRVH REWDLQHG GXULQJ WKH W\SH
WKH $GPLQLVWUDWLRQ 7HVWYV XQGHU LWHPYV DQG VKRX
GHJUHHV & IRU KRXUV DQG VXEVHTXHQWO\ FRROHG WR WKH WHVW W|

6HGLPHQWDWLRQ

$FFRUGLQJ WR SDUDJUDSK DERYH
S+ YDOXH

$FFRUGLQJ WR SDUDJUDSK DERYH
([SDQVLRQ UDWLR

$FFRUGLQJ WR SDUDJUDSK DERYH
'UDLQDJH WLPH

$FFRUGLQJ WR SDUDJUDSK DERYH
9ROXPLF PDVV

$FFRUGLQJ WR SDUDJUDSK DERYH

,17(59%$/6 2) 3(5,2',&$/ &21752/6

7KH ILUVW SHULRGLFDO FRQWURO RI IRDP FRQFHQWUDWHY VWRUHG R
DQG DIWHU WKDW HYHU\ \HDU $ UHFRUG RI WKH DJH RI WKH IRDP FFR
NHSW RQ ERDUG
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+06'424'6#6+105 1( 8#)7' ':24'55+105 #0& 16*'4 8#)7' 914&+0

% #H26'4 ++

%QTTKIGPFC

IROORZLQJ PRGLILFDWLRQVY DUH PDGH WR WKH LOQWHUSUHWDWLRQ
UHJXODWLRQ LQWHUSUHWDWLRQV UMISHO ZRHG EL QWHWIS U 8 WHDV
UHJXODWLRQ LOWHUSUHWDWLRQ LV UHSODFHG E\ LQWHUSU
UHIJXODWLRQ LOQOWHUSUHWDWLRIQV UHISHDO ZRHG EL Q WHW IS U § WHDWVI
UHJXODWLRQ LOQWHUSUHWDWLRILYY UMWXBGDFRIGGE \L QW WHIISRIWM |
UHIJXODWLRQ LOQWHUSUHWDWLRQ WKH VHQWHQFH 6HH [

DGGHG DW WKH HQG RI WKH LOWHUSUHWDWLRQ
,Q UHIJXODWLRQ WKH H[LVWLQJ WH[W RI WKH LQWHUSUHWDWLRQ

.62 6KLSEXLOGLQJ DQG P DIWRLXJK

D

SHIHUHQFH LV PDGH WR WKH IROORZL;J ,62 VWDQGDUGYV

MO MXKHMAWVIODVY SDQHYV |
QG VLGH VBXUYMKOPINWKRG RVWRRIFW H VWUHQIWK WHVWLQJ

.62 6KLSEXLOGLQJ DQG PDIR N QM FADXHWWY JODVY SDQHV IR
.62 6KLSEXLOGLQJ DQG PD&J@@MMB\NWM»WGMV

.62 6KLSEXLOGLQJ DQG P XQIHK N QMUK FABXWW YV JODVY SDQHV IR
.62 6KLSEXLOGLQJ DQG SDEKLERUINGLQRORW IHHEWDQJIXODU ZLQGHF
.62 6KLSEXLOGLQJ D% D&JQ BN IV VR BWN QM V

,Q UHIJXODWLRQ LOQWHUSUHWDWLRQV UMISI® ZRHG E L QMOHNISWSHWHDML
,Q UHJXODWLRQ LQWHUSUHWDWLRQV WKIODPRHG H\QWGIW S UBWDW
,Q UHJXODWLRQ LQWHUSUHWDWLRQV WKSODPRHG H\QWGRWSUSWBDW

,Q UHIJXODWLRQ LQWHUSUHWDWLRQ WKH VHQWHQFH 6 HF
DGGHG DW WKH HQG RI WKH LOQWHUSUHWDWLRQ

Q
Q
 Q

o o0 0O O O O O O

UHJXODWLRQ WKH ZRUG UHBWDE S GHEND WQREBYVYSUHWDWLRQ
UHJXODWLRQ WKH ZRUG UHBWDE S GHEND WQREBYVYSUHWDWLRQ

UHIJXODWLRQ LOQWHUSUHWDWLRQ WKH VHOQWHQFH 6HHDI
LV bGGHG bW WKH HQG RI WKH LOWHUSUHWDWLRQ

UHJXODWLRQ WKH ZRUWE® UHSAOHDUFSHGH BPAD WQRGNU SUHWDW LR Q
UHJXODWLRQ WKH ZRUWE® UHSAOHDUFSHGH PAD WQRVGNU SUHWDW LR Q
UHJXODWLRQ WKH ZRUE® UHSAOHDUFSHGH PAD WQRVGNU SUHWDW LR Q
UHJXODWLRQ ,WKH H[LVWLQJ KHDGLQJ LV UHSODFHG E\ (VFDSH V
UHJXODWLRQ ,WKH VHQWHQFH 6HH DOVR LQWHUSUHW B VGIHROH WR)
UHJXODWLRQVKH ZRUGY LQWHUSUHWDWLRQ WR DUH UHSODFHG E
UHJXODWLRQKH QXPEHUV GHOHWHG

UHJXODWLRQ LQWHUSUHWDWLRQ WKH VHQWHQFH 2QH F
VKRXOG EH DUUDQJHME® DWIROBORBVE\ ,I D VKHOWHU LV SURY
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IROORZV

,Q UHJXODWLRQ LQWHUSUHWDWLRQ WKH VHFRQG VHQWHQFH
LQ WKH VSDFH VKRXOG FRPSO\ ZLWK WKH ,QWH UQ D W(CRHFDMMOU bR G (
VKLSY¥DUW 6SHFLDBKH®WRKDHBWV\LQJ VSHFLILF GDQJHURXV JRRGYV

EXON
,Q WDEOH QRWH H WKH ZRUGV WKH LQWHUSUHWDWLRQ RI DUH

BBBBBBBBBB
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+/1

)7+&".+0'5 (14 6*' 2'4(14/#0%"' .1%#6+10 75" #0& %#4"' 1( '/
‘5% #2' $4'#6*+0) &'8+%'5 ''$&U

, 7TKH ODULWLPH 6DIHW\ &RPRLWWHKH HYWLRQV VLMWR 0D\ QRWLQ
SULQFLSOH SURSRVHG GUDIW DPHQGPWRWWHWRLAMH $W KAK FSWH UD J H
EUHDWKLQJ GHYLFHV ((%'V RQ DOO VKLSV IRU LQFOXVLRQ LQ IX)
DSSURYHG *XLGHOLQHV IRU WKH SHUIRUPDQFH ORFDWLRQ XVH I
((%'V DV VHW RXW LQ WKH DQQH]

OHPEHU *RYHUQPHQWY DUH LQYLWHG SHQGLQJ DGRSWLRQ E\ WKH 0

SURSRVHG DPHQGPHQWYVY WR WKH 62/$6 &RQYHQWLRQ WR EULQ.
VKLSRZQHUV VKLSPDVWHUV VKLSV RIILFHUV DQG FUHZ DQG DOO RWK
#00"':

)7+&"'.+0'5 (14 6*' 2'4(14/#0%"' .1%#6+10 75" #0& %#4"' 1( '/
‘5% #2' $4'#6*+0) &'8+%'5 ''$&U

6&23( &
&5,

7TKHVH *XLGHOLQHYV SURYLGH LQIR WLRQ DQG JXLGDQFH RQ W
EUHDWKLQJ GHYLFHV ((%'V WR SU GH SHUVRQQHO EUHDWKLQJ
HVFDSLQJ WR DQ DUHD RI VDIHW\ Q/

*(1(5$/ &

$Q ((%' LV D VXIS  RUIHB[\JHQ G LFH RQO\ XVHG IRU HVFDSH IURP C
DWPRVSKHUH DQG VKRXOG EH R SSURYHG W\SH

((%'V DUH QRW WR EH XVHLCD U ILIKWLQJ ILUHV HQWHULQJ R[\NIHKQW
,Q WKHVH HYHIQP?I\QNVI]DLQHGIE\k_ DWKLQJ DSSDUDWXV ZKLFK LV VSHFLI
XVHG

'(),1,7,216

)DFH SLHFH PHDQV D IDFH FRYHULQJ WKDW LV GHVLJQHG WR IR
PRXWK ZKLFK LV VHFXUHG LQ SRVLWLRQ E\ D VXLWDEOH PHDQV

+RRG PHDQV D KHDG FRYHULQJ ZKLFK FRPSOHWHO\ FRYHUV WK
VKRXOGHUYV

+D]DUGRXV DWPRVSKHUH PHDQV DQ\ DWPRVSKHUH WKDW LV LPPHG
3$57,&8/%$56

7TKH ((%' VKRXOG KDYH DW OHDVW D GXUDWLRQ RI VHUYLFH RI PLC

7TKH ((%' VKRXOG LQFOXGH D KRRG RU IXO0O IDFH SLHFH DV DSSI
GXULQJ HVFDSH +RRGV DQG IDFH SLHFHV VKRXOG EH FRQVWUXFWH (
ZLQGRZ IRU YLHZLQJ

$Q XQDFWLYDWHG ((%' VKRXOG EH FDSDB®GH RI EHLQJ FDUULHG KDQ
7KH ((%'V ZKHQ VWRUHG VKRXOG EH VXLWDEO\ SURWHFWHG IURP W

%ULHI LQVWUXFWLRQV RU GLDJUDPV FOHDUO\ LOOXVWUDWLQJ WKH
SURFHGXUHV VKRXOG EH TXLFN DQG HDV\ WR DOORZ IRU VLWXDWLI
KD]JDUGRXV DWPRVSKHUH

8QOHVYVY SHUVRQQHO DUH LQGLYLGXDOO\ FDUU\LQJ ((%'V FRQVLC
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DORQJ WKH HVFDSH URXWHYV ZLWKLQ WKH PDFKLQHU\ VSDFHV RU DW
DGGLWLRQ FRQWURO VSDFHV DQG ZRUNVKRSV ORFDWHG ZLWKLQ WKF
SRVVLEOH ORFDWLRQ RI VXFK GHYLFHV

&3$5(
7KH ((%' VKRXOG EH PDLQWDLQHG LQ DFFRUGDQFH ZLWK WKH PDQXI

6SDUH ((%'V VKRXOG EH NHSW RQ ERDUG

ODLQWHQDQFH UHTXLUHPHQWY PDQXIDFWXUHU V WUDGHPDUN
PDQXIDFWXUH GDWH DQG QDPH RI DSSURYLQJ DXWKRULW\ VKRXOG EH

75%,1,1*
7UDLQLQJ LQ WKH XVH RI WKH ((%' VKRXOG EH FRQVLGHUHG DV D SC

$00 ((%' WUDLQLQJ XQLWV VKRXOG EH FOHDUO\ PDUNHG

3HUVRQQHO VKRXOG EH WUDLQHG WR LPPHGLDWHO\ GRQ DQ ((%'
EHFRPHV OLIH WKUHDWHQLQJ 7KLV LV QHFHVVDU\ GXH WR WKH SRV
WUDLQLQJ VKRXOG EH DFFRPSOLVKHG E\ VFKHGXOLQJ URXWLQH
HQJLQHHULQJ RU PDFKLQHU\ VSDFHYV

$Q ((%' PD\ DOVR EH XVHG WR HVFDSHQ&RP D PDFKLQHU\ VSDFH G
VIVWHP DQG FDQ EH FID‘UJKJWHGVEKRIIUUN'IKH@OH SXUSRVH RI SURYLGLQ.
HPHUJHQF\ DVVLVWDQFH

&
&
Q_
%
Q/?‘
&
\\:_
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+06'40#6+10#. /#4+6+/' 14)#0+<#6+10
AGUQNWVKQP #
#FQRVGF QP &GEGODGT
#IGPFC KVGO

+/2418'& Y7+&'.+0'5 (14 [#4+0' 2146#$."' (+4' ':6+0)7+5*

7+( $66(0%/<

5(&$//,1* SUWLFOH M RI WKH &RQYHQWLRQ RQ WKH ,QWHUQDWLRQD
RI WKH $VVHPEO\ LQ UHODWLRQ WR UHJXODWLRQV DQG JXLGHOLQHV F

5(&%//,1* $/62 WKDW E\ UHVROXWLRQ $ LW DGRSWHG WKH 5
([WLQJXLVKHUV WR VXSSOHPHQW WKH UHOHRIDW WHUHIWKH U § P WQ W § DRC
6DIHW\ RI /LIH DW 6HD 62/%$6 DV DPHQGHG DV ZHOO DV FK
&RQYHQWLRQ IRU WKH 6DIHW\ RI )LVKLQJ 9FKRVVHOV

5(&2*1,=,1* WKH QHHG WR IXUWKHU LPSU@H WKH VDLG 5HYLVHG *XLG
WR FKDSWHUVKH 62/$6 &RQYHQWLR 'ﬁQG RlI WKH 7TRUUHPROLQF
&RQYHQWLRQ UHIHUUHG WR DERYH D@S LQ WKH OLJKW RI WKH HI[SI
*XLGHOLQHYV

+$9,1* &216,'(5(' WKH UHFRPPHQ&WLRQ PDGH E\ WKH ODULWLUPIF

VHVVLRQ %

$'2376 WKH ,PSURYHG *XLGHOL WV IRU ODULQH 3RUWDEOH )LUH ([WLQ
$QQH[ WR WKH SUHVHQW UHVRO RQ

5(&200(1'6 *RYHUQPHQWYV FR@HUQHG WR DSSO\ WKH DQQH[HG ,PSURY
DSSURSULDWH UHTXLUHPHQWYRI WKH LQWHUQDWLRQDO LQVWUXPHQWYV

$87+25,=(6 WKH ODULWLPH 6DIHW\ &RPPLWWHH WR NHHS WKH ,PSURYH
H[WHQG WKHP DV QHFHVVDU\

5(92.(6 UHVROXWLRQ $
#00"':
+/2418'& )7+&'.+0'5 (14 /#4+0' 2146#3%.' (+4' ':6+0)7+5*

6FRSH

7KHVH *XLGHOLQHYVY KDYH EHHQ GHYHORSHG WR VXSSOHPHQW WKH
HIWLQJXLVKHUV RI WKH ,QWHUQDWLRQDO &RQYHQWLRQ IRU WKH 6L
&RGH IRU )LUH 6DIHW\ 6\VWHPV )66 &RGH DQG WKH 7RUUHPR(
,QWHUQDWLRQDO &RQYHQWLRQ IRU WKH 6DIHW\ RI )LVKLQJ 9HVVHOV
DVVLVW WKHP LQ GHWHUPLQLQJ DSSURSULDWH GHVLJQ DQG FRQVW
DGYLVRU\ 7KHLU FRQWHQW LV EDVHG RQ FXUUHQW SUDFWLFHV DQ
RWKHU WKDQ WKRVH LQGLFDWHG EHORZ

'"HILQLWLRQV

$Q H[WLQJXLVKHU LV DQ DSSOLDQFH FRQWDLQLQJ DQ H[WLQJXLVKL
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LQWHUQDO SUHVVXUH DQG EH GLUHFWHG LQWR D ILUH 7KLV SUHVVXU
JDV IURP D FDUWULGJH

$ SRUWDEOH H[WLQJXLVKHU LV RQH ZKLFK LV GHVLIJQHG WR EH FDI
RUGHU KDV D WRWDO ZHLJKW RI QRW PRUH WKDW NJ

([WLQJIXLVKLQJ PHGLXP LV WKH VXEVWDQFH FRQWDLQHG LQ WKH H["
RI ILUH

&KDUJH RI DQ H[WLQJXLVKHU LV WKH PDVV RU YROXPH RI WKH H[WL
7TKH TXDQWLW\ RI WKH FKDUJH RI ZDWHU RU IRDP H[WLQJXLVKHUV LV
RWKHU W\SHV Rl HIWLQJXLVKHUV LQ PDVV NLORJUDPV

&ODVVLILFDWLRQ

([ WLQJIJXLVKHUYVY DUH FODVVLILHG DFFRUGLQJ WR WKH W\SH RI H
WA\SHV RI HIWLQJXLVKHUV DQG WKH XVHV IRU ZKLFK WKH\ DUH UHFRPP}

"ZVKPIWKUJKPI OGFKWMGEQOOGPFGF HOT WUG QP|HKTGU KPX
;Bwﬂg ZLWK DGGLWLIGRRG SDSHU WH[WLOHV DQG VLPLODL
JRDP ZRRG SDSHU WH[WLOHV DQG IODPPDE
'U\ SRZGHU GU\ FKHPUPD®PDEO LTXLGV HOHFWULFDO HT.
VWDQGDUG IODPPDE
FODVVHV % & JDVHV /A
"'U\ SRZGHU GU\FKHPMHRnwi?%HU WH[WLOHV IODPPDEOH C
PXOWLSOH RU HOHFMUOLFDO
JHOHUDO SXUSRVH FOQH BOW BOG IODPPDEOH JDVHV
'U\ SRZGHU GU\ FKHP|FRAEXFNW.EOH PHWDOYV
&DUERQ GLR[LGH |OSPPDEOH OLTXLGY DOG HIOHFWULFDC
‘HW FKHPLFDO IRU FOPWRNLRU JUHDVH IDWV RU RLO ILUHV
&OHDQ DJHQWYV &/

‘KHUHYHU LQ WKH WH[W R KHVH *XLGHOLQHV WKH ZRUG SRUW

PHDQLQJ PDULQH SRUWDEO&TLUHFHWLQJXLVKHU

5HIHU WR WKH UHFRPPHQGDWLRQV E\ WKH QWHUQDWLRQDO 2UJDQL
,62 JLWMHKWILIXRUWDEOH ILUH HBWUQRXRURIFHW QG FRQVWUXFWLRC

$ WDEOH LV SURYLGHG LQ WKH DSSHQGL[ ZKLFK GHVFULEHV WKH JH
&RQVWUXFWLRQ

7TKH FRQVWUXFWLRQ RI DQ HIWLQJXLVKHU VKRXOG EH GHVLJQHG D
DQG HDVH RI KDQGOLQJ

([WLQJXLVKHUYV VKRXOG EH PDQXIDFWXUHG WR D UHFRJQL]JHG QDW
UHTXLUHPHQW WKDW WKH ERG\ DQG bDOO RWKHU SDUWV VXEMHFW WR

WR D SUHVVXUH RI 03D RU WLPHY WKH QRUPDO ZRUN
HIWLQIJXLVKHUV ZLWK D VHUYLFH SUHVVXUH QRW H[FHHGLQJ 03D

LQ DFFRUGDQFH ZLWK WKH UHFRJQL]J]HG VWDQGDUG IRU H[WLQJXLVt

,Q WKH GHVLJQ RI FRPSRQHQWY VHOHFWLRQ RI PDWHULDOV D
GHQVLWLHY FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR WKH WHPSHUDW
RQ ERDUG VKLSV DQG RSHUDWLQJ WHPSHUDWXUH UDQJHYV VSHFLILHG L

7KH PDWHULDOV Rl FRQVWUXFWLRQ RI H[SRVHG SDUWV DQG DGMR
WR IXQFWLRQ SURSHUO\ LQ WKH PDULQH HQYLURQPHQW

JLUH FODVVLILFDWLRQV
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JLUH FODVVLILFDWLRQV DUH JHQHUDOO\ LQGLFDWHG DV $ % &
GHILQLQJ FODVVHV RI ILUHV DFFRUGLQJ WR WKH QDWXUH RI WKH PDWtF

+PVGTPCVKQPCN 1TICPK\CVKQP HQT SVCPFCTFK\CVKQGP
OCVKQPCN (KTG 2TQVGEVKQP #UUQEKCV|KQP 0(2#
+51 UVCPFCTF

%NCUWLBHY LQYROYLQJ VROLG PDWHULDOV XVXDOO\
RI DQ RUJDQLF QDWXUH LQ ZKLlFMcRRPEXYWbBRRUGLQDU\ FRPEXVWLEOH PDWHULDOV V)
QRUPDOO\ WDNHV SODFH ZLWK|XRG ! RUPHPWK RODRIHU UXEEHU DQG PDQ\ SODVWLFYV
JORZLQJ HPEHUV
%NCUWBHY LQYROYLQJ OLTXL[G% NRQUPLLYNXWH L@ EOBPPDEOH OLTXLGVY RLOV JUHDVHV W
VROLGV SDLQWY ODFTXHUV DQG IODPPDEOH JDVHV

%NCUWSHY ZKLFK LQYROYH HQHUJL]HG HOHFWULFDO H
ZKHUH WKH HO HFRQUEFDDLQRW\ RI WKH H[WLQJIXLVKLQJ
%NCULLBHY LQYROYLQJ JDVHV|PHGLXP LV RI LPSRUWDQFH :KHQ HOHFWULFDO HTXLSPI
HQHUJL]IHG H[WLQJXLVKHUV IRU FODVMY $ RU % ILUHV P
VDIHO\
%NCUWYLRHYV LQ FRPEXVWLEOH PHWDOV [VXFK DV PDJQHV
%NCUPLBHY LQYROYLQJ PHWDQV
WLWDQLXP JLUFRQLXP VRGLXP OLWKLKP DQG SRWDVVL

%BNCUMYHY LOYROYLQJ FRRNLO®»NRCOYLUHVY LOYROYLQJ FRRNLQJ JUHDVH IDWV DQG RI

&RPLWH (XURSHHQ GH 1RUPDOLVDWLRQ & VWDQGDUG (1 FORVHO\ |

5HIHU WR WKH UHFRPPHQGDWLRQV E\ ,QWHUQDWLRQDO 2UJDQL
.62 JLUHJKWILSRIUWDEOH ILUH HBWU PURAHWQG FRQVWUXFWLRC
7HVW VSHFLILFDWLRQV CQ\

&RQVWUXFWLRQ SHUII-R[UV\PL[IQ}]B(I-H.@CQJLWHVW VSHFLILFDWLRQV VK
$GPLQLVWUDWLRQ KDYLQJ GXH U UG WR DQ HVWDEOLVKHG LQWHUC

&ULWHULD IRU DVVHVVLQJ FRPS ?DQFH ZLWK FKDSWHU RI WKH )66 &R
7TRUUHPROLQRY 3URWRFRO UHOD QJ WR WKH 7TRUUHPROLQRYV &RQYl!

&KDSWHU RI WKH )66 &RGEH)UHTXLUHV WHBWL QUXLMKIDQY K B 8 U BLIDYLH
WR WKDW RI D / IOXLG H[WW©JXLVKHU KDYLQJ D UDWLQJ RI $ RQ FOI
E\ WKH $GPLQLVWUDWLRQ 7KLV HTXLYDOHQFH PD\ EH GHPRQVWUDW
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4 ALBERT EMBANKMENT
LONDON SE1 7SR
Telephone: +44 (0)20 7735 7611 Fax: +44 (0)20 7587 3210

MSC.1/Circ.1516
8 June 2015

AMENDMENTS TO THE REVISED GUIDELINES FOR THE MAINTENANCE
AND INSPECTION OF FIRE PROTECTION SYSTEMS AND APPLIANC ES
(MSC.1/CIRC.1432)

1 The Maritime Safety Committee, at its ninety-fifth session (3 to 12 June 2015),
approved amendments to the Revised guidelines for the maintenance and inspection of fire
protection systems and appliances (MSC.1/Circ.1432), as set out in the annex, concerning
testing of automatic sprinkler systems, prepared by the Sub-Committee on Ship Systems and
Equipment, at its second session.

2 Member Governments are invited to use the amendments when applying

MSC.1/Circ.1432 and to bring the amendments to the attention of ship designers, shipyards,
shipowners, systems manufactures and all parties concerned.

*k*k
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ANNEX
AMENDMENTS TO THE REVISED GUIDELINES FOR THE MAINTENANCE
AND INSPECTION OF FIRE PROTECTION SYSTEMS AND APPLIANC ES
(MSC.1/CIRC.1432)
1 Paragraph 3.4 is amended to read as follows:
"3.4 In addition to the onboard maintenance and inspections stated in these
guidelines, manufacturer's maintenance and inspection guidelines should be
followed. The quality of water in automatic sprinkler systems is of particular
importance and should be maintained in accordance with manufacturer guidelines.
Records of water quality should be maintained on board in accordance with
the manufacturer's guidelines."
2 A new paragraph 6.5 is added after the existing paragraph 6.4, as follows:

"6.5 Water mist, water spray and sprinkler systems

Assess system water quality in the header tank and pump unit against the
manufacturer's water quality guidelines."

3 Paragraph 7.5 is amended to read as follows:
"7.5 Water mist, water spray and sprinkler systems

A verify proper operation of all water mist, water-spray and sprinkler
systems using the test valves for each section;

2 visually inspect all accessible components for proper condition;

3 externally examine all high pressure cylinders for evidence of
damage or corrosion;

4 check the hydrostatic test date of all high pressure cylinders;

5 functionally test all fixed system audible and visual alarms;

.6 flow test all pumps for proper pressure and capacity;

7 test all antifreeze systems for adequate freeze protection;

.8 test all system cross connections to other sources of water supply

for proper operation;
9 verify all pump relief valves, if provided, are properly set;

.10 examine all filters/strainers to verify they are free of debris and
contamination;

A1 verify all control/section valves are in the correct position;

https://edocs.imo.org/Final Documents/English/MSC.1-CIRC.1516 (E).docx
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A3

14

15

.16

A7

blow dry compressed air or nitrogen through the discharge piping
of dry pipe systems, or otherwise confirm the pipework and
nozzles are clear of any obstructions. This may require the
removal of nozzles, if applicable;

test emergency power supply switchover, where applicable;

visually inspect all sprinklers focusing in areas where sprinklers
are subject to aggressive atmosphere (like saunas, spas, kitchen
areas) and subject to physical damage (like luggage handling
areas, gyms, play rooms, etc.) so that all sprinklers are inspected
within one year. Sprinklers with obvious external damage,
including paint, should be replaced and not included in the number
of sprinklers tested in subparagraph .17;

check for any changes that may affect the system such as
obstructions by ventilation ducts, pipes, etc.;

test a minimum of one section in each open head water mist
system by flowing water through the nozzles. The sections tested
should be chosen so that all sections are tested within a five-year
period;

test automatic sprinklers and automatic water mist nozzles in
accordance with the following flow chart:

https://edocs.imo.org/Final Documents/English/MSC.1-CIRC.1516 (E).docx



MSC.1/Circ.1516

Annex, page 3

Part 1 - Basic Testing

\ 4

Functional test" of
2 randomly
selected sprinkler
heads/nozzles of
each type?
installed on board.

Y

Did one or
more sprinkler
heads/nozzles

fail?

No

Yes

as the Automatic Sprinkle
System been installed on the
ship for 5 years or more?

—

For each type? of
sprinkler head/
nozzle installed on
board functional
test’ of 2 randomly
selected sprinklers
heads/nozzles per
section in 10
sections (20
sprinkler heads/ AND
nozzles in total).

For each type that failed
proceed to Extended
testing in Part 2.

Are there any
- sections where both
sprinkler heads/
nozzles tested
failed?

No

For each type tested did
3 or more out of 20 sprinkler
heads/nozzles fail? (i.e. failure
rate, Reg* 15%)

No

Replace all sprinkler
heads/nozzles in Sections
which failed and
commission as necessary

Yes

\ 4

For the sections
where both
sprinkler heads/
nozzles tested
failed undertake
additional testing
of a further 10
sprinkler heads/
nozzles per
affected section.

Are there any sections
where 2 or more of the
additional sprinkler heads/
nozzles tested failed?

Extended testing of these
sections is not required.

\ 4 Y

No further action required, situation will be monitored at next Annual Survey.

https://edocs.imo.org/Final Documents/English/MSC.1-CIRC.1516 (E).docx
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Part 2 - Extended testing

@r each type that h%
| failed Basic testing obtain P»<_15% Rrg!20%7?
the Failure rate, Reg.
Yes

\ 4
Extended testing Case 1 Extended testing Case 2
(for failure rates between Rgg ! 20%) (for failure rates above 20%)
Function test' 2 randomly selected sprinklers per sprinkler Function test* 7 randomly selected sprinklers from
section. Sprinkler sections should be selected as follows: each sprinkler section. All sprinkler sections to be
- If number of sections <20, test all sections; ™ tested except where the decision has been made to
- If number of sections is between 20 and 40, test 20 replace all sprinklers at this stage.
sections;
- If number of sections >40, test 50% of the sections.
Yes
secﬁ:)?];hv?/ai?e%oth D'q oM Gl el
sprinkler heads/ Y

SJaiiley (eeky nozzles tested fail2

Are there any sections
with a failure rate >15%?

e ————————
For the sections Y OR
where both If the number of sprinkler
sprinkler heads/ heads/nozzles tested in any
nozzles tested particular section represents
failed undertake less than 10% of all sprinkler
additional function heads/nozzles installed in this
testing® of a section a decision may be to
further 10 sprinkler conduct further function testing®
heads/nozzles per limited to 30% of the total
affected section. number of sprinkler heads/
nozzles in that section and the
results can be reassessed with
all sprinkler heads/nozzles
tested in that section being
considered.

Are there any
sections where 2 or
more of the additional

prinkler heads/nozzles

__~After further testing are™._ Yes
<:j\ there any sections witha ~>— — — — —
“-.type failure rate >15%7?..-"

A 4 h 4 v For any section with a type failure rate

|

/ . . . i ) I greater than 15% replace all sprinkler

[ No furthgr action required, situation will be ] heads/nozzles of this type. Remaining

\ fonioredlatne il ey sections will be monitored at next Annual
Survey

or any section with a type
failure rate greater than 10%

replace all sprinkler heads/
nozzles of this type.

https://edocs.imo.org/Final Documents/English/MSC.1-CIRC.1516 (E).docx
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Explanatory notes to the flow chart

1 Functional test is defined as a test that demonstrates
the operation and flow of water from sprinkler head/nozzle.

2 Type is defined as each different manufacturer model of
sprinkler head/nozzle.

3 Static/standby pressure is defined as the constant pressure
maintained in the system at all times prior to activation.

4 All testing should be carried out at static/standby pressure.

5 Failure rate (Reg) is the number of sprinkler heads/nozzles
to fail testing divided by test sample size multiplied
by 100; and

during basic testing, and extended testing when applicable, of
automatic sprinkler heads/nozzles as outlined in subparagraph .17,
water quality testing should be conducted in each corresponding
piping section. Note — should a tested sprinkler fail, assessing
the corresponding water quality at that time would assist in
determining the cause of failure.”

4 Paragraph 9.3 is replaced by the following:

"9.3 Water mist, water spray and sprinkler systems

A

flush all ro-ro deck deluge system piping with water, drain and
purge with air;

perform internal inspection of all control/section valves; water
guality testing should be conducted in all corresponding piping
sections, if not previously tested as outlined in paragraph 7.5.18
within the last five years;

check condition of any batteries, or renew in accordance with
manufacturer's recommendations; and

for each section where the water is refilled after being drained or
flushed, water quality should meet manufacturer's guidelines.
Testing of the renewed water quality should be conducted and
recorded as a new baseline reference to assist future water quality
monitoring for each corresponding section."

https://edocs.imo.org/Final Documents/English/MSC.1-CIRC.1516 (E).docx



