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1. Item Name: FIXED FIRE FIGHTING SYSTEM, LOW PRESSURE CO2; SERVICE, CHARGE, TEST
2. Scope of Work:
2.1  Location:

2.2  Identification:

2.3  Intent: Identify, repair and modify if necessary problematic areas in the low pressure CO2 fixed fire fighting systems while maintaining a safe work environment for personnel.

2.3.1  A low pressure CO2 system is defined as a system in which the carbon dioxide is stored in liquid form at atmospheric temperature.

3. Work Description:
3.1  The Contractor shall ensure a safe work environment for personnel during CO2 fixed fire fighting system repairs and modifications by accomplishing the following:

3.1.1  The Contractor shall furnish the services of a manufacturer’s representative to provide technical supervision and guidance for the repair and modification CO2 fixed fire fighting system.

3.1.2  The Contractor shall provide a Qualified Person to take responsibility for personnel safety during the inspection, testing, repairing and modification of all problematic areas in the existing CO2 fixed fire fighting system.

CHECK POINT - (COTR Approval of Qualified Person)

3.1.2.1  The Contractor shall provide copies of the Qualified Person’s credentials such as certifications and licenses to work on CO2 fixed fire fighting systems to the COTR for approval.

3.1.3  The Contractor shall maintain written substantiation of the credentials of the Qualified Person. Copies of the certificates identified in paragraph 3.1.1.1 shall be posted at the work site.

3.1.4  The Qualified Person shall be capable of specifying the necessary protection and precautions to be taken during work on the CO2 fixed fire fighting systems.

CHECK POINT - (Evacuation Plan)

3.2  The Contractor shall develop and submit an evacuation plan for all personnel who could be exposed to CO2 leakage to the COTR for approval.

3.3  The Contractor shall provide a copy of the evacuation plan to all personnel working on the ship upon receipt of COTR approval.

3.4  The Contractor shall post signs in conspicuous locations identifying all evacuation routes on the ship.

3.5  The Qualified Person shall conduct a safety briefing for all personnel involved with any portion of the repair and modification of the CO2 fixed fire fighting system. The safety briefing shall include the following:

3.5.1  Discussion of hazards involved; how CO2 system could be accidentally discharged during repair work; where CO2 might migrate after discharge; safety precautions to rescue and protect personnel; and actions to be taken by installation, rescue and other affected personnel should accidental discharge occur.

3.5.2  Defining escape paths/evacuation plan from the work area to a well-ventilated safe haven which is not susceptible to CO2 leakage.

3.5.3  Walk-through of escape path/evacuation route to safe haven.

3.6  The Contractor shall provide all personnel involved with work on the CO2 fixed fire fighting systems with a charged supplemental emergency escape device (SEED) that shall carried at all times while the system is armed.

3.7  The Qualified Person and trained personnel shall visually inspect the entire CO2 fixed fire fighting system for damage and deterioration. The inspection shall include the following:

3.7.1  Verify that the CO2 release alarm system is receiving electrical power before beginning the inspection of CO2 protected spaces.

3.7.2  All inward swinging access doors to CO2 protected spaces shall be blocked open by an MPR Associates Inc. automatic door latch mechanism (Drawing No. 1055-49-01), or equal, to provide a minimum opening of 6 inches prior to beginning the inspection. The latch mechanism shall be welded to the bulkhead for steel bulkheads and mechanically attached for aluminum bulkheads.

3.7.3  Verify that protective cages are installed over the cylinder control heads and exposed cables.

3.7.3.1  Cages must not be in contact with CO2 cylinders, control heads, discharge heads, cable conduit or cable nipples.

3.7.3.2  Where protective cages are not installed or where they are inadequate, new protective cages shall be installed.

3.7.4  Verify that the mounting hardware for each CO2 cylinder is in accordance with the system technical manuals, that all mounting bolts are present and that mounting brackets for adjacent cylinders are staggered vertically. Missing or improper hardware shall be replaced.

3.7.5  Verify that flexible metal hoses are installed between the cylinder discharge heads and the discharge piping. If no hoses are installed or if the installed hoses are improper (i.e. rubber), then the existing system shall be replaced with flexible metal hoses (i.e. 1/2” nominal, non-ferrous, 3000 psi).

3.7.6  Verify that there is a quick release safety pin installed in the cylinder control heads. Correct as necessary.

3.7.7  Verify that a time delay device is installed in the system The time delay shall be located downstream of all pilot cylinders and of the tubing connection to the pressure operated switch, but not downstream of more than five cylinders (including the pilot cylinders). Correct improper installations as required.

3.7.8  Verify that the manual bypass lever has been removed from the time delay. Correct as required.

3.7.9  Verify that an alarm bell is installed inside and outside of all CO2 protected spaces. Correct as required.

3.7.10  Verify that the alarm circuit has a white “Power Available” indicator light and a red “Discharge” indicator light. The lights should be installed in the vicinity of the primary access to the space. Correct as required.

3.7.11  Verify that there are two, watertight, cable pull boxes per each CO2 protected space (local and remote). The local pull box is to be located outside the CO2 protected space, near its access. The remote pull box is to be located along the egress route from the CO2 protected space, and at least 10 feet away from the local pull box. Correct as necessary.

3.7.12  Verify that all cable pull boxes are clearly marked with a warning sign to identify its corresponding CO2 protected space. Particular attention should be paid to CO2 systems that are cross-connected with other CO2 systems or that flood more than one space. Provide warning signs and other corrections as required.

3.7.13  Verify that only one control cable is pulled from each pull box by examining the pull cable configuration. Correct as required.

3.7.14  Verify that there is a stop valve installed down stream of the time delay for spaces larger than approximately 900 ft2 or large spaces with potentially difficult egress (e.g. those with vertical ladders). If stop valves are not installed, determine the escape time from the most remote corner of the space to a safe location based on a “walk out” test. The worst case scenario shall be the basis of the “walk out” test (e.g. up to 6 people in the space, use of vertical ladders, storage containers in the passage, etc.). If the “walk out” time exceeds 25 seconds, a 60 second time delay shall be installed. If the “walk out” test exceeds 55 seconds, a stop valve shall be installed.

3.7.15  Check the CO2 discharge piping and connections to ensure that they meet the 46 CFR, SUBPART 76.15 standards.

3.7.16  Check the CO2 discharge piping and connections for unauthorized tapered pipe thread fittings. Remove and replace them with sil-brazed fittings and unions that meet the current 46 CFR, SUBPART 76.15 standards. 

3.7.17  Check all cable conduit for missing parts and improper supports. Replace as necessary.

3.7.18  Check all CO2 system components that are exposed to weather for salt build up and corrosion such as cable conduit, corner pulleys, conduit supports, cable, electrical enclosures, pull boxes, etc. Repair or replace as necessary.

3.8  All areas where damaged or inadequate/improper equipment is located/installed shall be recorded as follows:

3.8.1  DAMAGED OR DETERIORATED AREA:


Deck

Compartment


Type of Damage
3.8.2  INADEQUATE/IMPROPER EQUIPMENT:


Deck
Compartment

Existing Equip.
Required Equip.


3.9  All areas where there is inadequate fire fighting shall be recorded along with what type of fire fighting system currently exists and recommended modifications to bring the fire fighting system up to current 46 CFR, Subpart 76.15 standards. These areas shall be recorded as follows:

Deck
Compartment

Existing System
Recommended Mods
CHECK POINT - (As Found Condition Report)

3.10  The Contractor shall provide an “as found” condition report to the COTR upon completion of the CO2 fixed fire fighting system inspection. This report shall include a list of all areas where the system was damaged/deteriorated or does not meet current 46 CFR, SUBPART 76.15 fire fighting standards. This report shall include all data taken in paragraphs 3.8 and 3.9.

3.11  The COTR shall inspect all areas listed in the as found condition report that have been reported to not meet the current 46 CFR, Subpart 76.15 standards and approve all modifications prior to proceeding.

3.12  The Contractor shall prepare and submit detailed installation drawings that illustrate all recommended modifications to ABS for approval.

3.12.1  The Contractor shall not proceed with any modifications until ABS has approved the installation drawings.

CHECK POINT - (Alternate Fire Fighting System Report)

3.13  The Contractor shall develop and submit a detailed report that clearly defines an alternate fire fighting system plan to the COTR for approval since the CO2 fixed fire fighting system must be disarmed to perform all repairs and modifications

3.14  The Contractor shall provide and install the alternate fire fighting capabilities prior to disarming the CO2 fixed fire fighting system after receiving COTR approval.

3.15  The Contractor shall provide and install the necessary equipment to ensure all compartments are adequately ventilated while all work is being conducted on CO2 fixed fire fighting system.

3.16  The Contractor shall supply and install supplementary ventilation (blowers) if necessary to provide adequate ventilation for a safe environment to perform hot work.

3.17  The Contractor shall disarm the CO2 fixed fire fighting system. However, prior to disarming it, the Contractor shall perform the following safety precautions:

3.17.1  Post danger signs and warning signs at the accesses to the CO2 protected spaces, the entrances to the CO2 protected spaces and all spaces susceptible to CO2 leakage to alert personnel of the CO2 hazard and to limit access to the CO2 protected spaces and spaces susceptible to CO2 leakage.

3.17.1.1  Danger signs shall have lettering at least one inch and include the following words:

“DANGER - CARBON DIOXIDE GAS - WHEN ALARM SOUNDS - VACATE IMMEDIATELY”

3.17.1.2  Warning signs shall have lettering at least one inch and include the following words:

“WARNING - CO2 SYSTEM MAINTENANCE IN PROGRESS - AUTHORIZED PERSONNEL ONLY.”

3.17.2  Ensure that escape paths from the CO2 protected spaces are identified. The doors or hatches shall be open for all CO2 protected spaces, all areas susceptible to CO2 leakage and all passages/spaces leading to a well ventilated space or to weather. Verify all doors to CO2 protected spaces are blocked open by a positive means.

3.17.3 Verify that ventilation is in operation in CO2 protected spaces.

3.17.4  Evacuate all personnel from CO2 protected spaces except those performing the system’s disarmament.

3.17.5  Provide all personnel in CO2 protected spaces with a NIOSH approved, self-contained breathing apparatus (SCBA) with a voice amplifier such as an Oxygen Breathing Apparatus (OBA) or Scott Air Packs.

3.17.6  All personnel susceptible to CO2 leakage shall have EEBDs immediately available.

3.17.7  Rescue personnel shall be provided and present during the entire time of disarming of the CO2 system at a ratio of one rescue person for each two personnel. The following requirements must be met:

3.17.7.1  Rescue personnel shall maintain a count of all personnel inside the CO2 protected spaces.

3.17.7.2  Rescue personnel shall be located at or near the accesses of the CO2 protected spaces so that personnel and the spaces/areas conditions can be monitored.

3.17.7.3  A minimum of one rescue person at each space/area being monitored shall have communication, such as WIFCOM or sound powered phone, with a manned location such as D.C. Central, Main control, the Quarter-deck or the Bridge.

3.17.7.4  All rescue personnel shall wear NIOSH approved SCBAs (in standby) with voice amplifiers.

3.17.7.5  All rescue personnel shall be capable of providing cardio-pulmonary resuscitation (CPR).

3.18  After the CO2 fixed fire fighting system has been disarmed, the Contractor shall remove, weigh and recharge as necessary all CO2 cylinders.

CHECK POINT - (COTR Notification of Hydrostatic Test)
3.19  The Contractor shall notify the COTR that the CO2 fixed fire fighting system has been disarmed and is ready to be hydrostatically tested. This test shall be witnessed by the COTR.

3.20  The Contractor shall provide all necessary equipment and perform a hydrostatic test on the CO2 fixed fire fighting system piping as follows:

3.20.1  Remove all items from CO2 protected spaces that could be damage by water.

3.20.2  Disconnect all flexible connections from discharge heads and from pressure operated switches.

3.20.3  Remove all time delays and replace with temporary spool pieces or plugs as applicable.

3.20.4  Plug or cap all open connections

3.20.5  Flush the CO2 piping clean with fresh water for 15 minutes prior to hydrostatic testing.

3.20.6  Attach a hydrostatic test pump at an open connection and test the piping at a minimum pressure of 2565 psig.

3.20.6.1  If leaks are detected before the test pressure is attained, secure the test pump and record all leak locations as follows:


Deck

Compartment

Type of Leak
3.20.6.2  Each leak shall be physically marked on the piping or fitting with a paint stick marker so that the exact location can be identified later for repairs. 

CHECK POINT - (Addendum to “As Found” Condition Report)

3.21  The Contractor shall provide an addendum to the “as found” condition report to the COTR upon completion of the testing of the CO2 fixed fire fighting system. This report shall include a list of all areas where the system malfunctioned during testing (include all information in paragraph 3.19.6 in the same format) and the amount of CO2 required in lbs to recharge all cylinders which shall be verifiable by invoice.

3.22  Open manual drain valve(s) and allow the system to drain completely upon completion of testing.

3.23  Blow out the piping with clean low pressure air or nitrogen until no indication of water is present.

3.24  The Contractor shall repair and modify the CO2 fixed fire fighting system as required and provide the following services while this work is being performed:

3.24.1  All compartments that require hot work for repairs or modifications shall checked and made safe for fires, free of combustible debris, free of all flammable liquids, gases and vapors (i.e. gas free). Where relocation of combustibles is impractical, the following shall apply:

3.24.1.1  Containerized combustibles shall be moved as far as possible from the work site and shall be at leas 5 feet horizontally from the work site. All combustibles shall be protected with flameproof covers or otherwise shielded with fire resistant guards or curtains, such as welders curtains.

3.24.1.2  Hot cutting (torch cutting) is not permitted when containerized combustibles remain in the compartment.

3.24.1.3  When containerized combustibles remain in the room, all hot work and grinding inside the room shall require a fire watch inside the room with a portable AFFF extinguisher. At a minimum, fire watches shall comply with the fire watch requirement in NSTM 074-22.4 while hot work is being performed.

3.24.2  A certified marine chemist shall test and provide certificates authorizing each compartment where hot work must be performed is gas free and safe for personnel and hot work.

3.24.2.1  A copy of the gas free certificate shall be displayed in a conspicuous location on each compartment that is authorized safe for personnel and hot work.

3.24.3  The Contractor shall provide a competent person to check all work areas on a daily basis to ensure all compartments are free of flammable/combustible items prior to start of hot work.

CHECK POINT - (Gas Free Certification of Compartments)

3.25  The Contractor shall provide copies of all gas free certificates to the COTR.

CHECK POINT - (COTR Inspection and Approval of Compartments)

3.26  The Contractor shall advise the COTR that the ship is ready for hot work to begin. The COTR shall inspect and approve the ship prior to the start of hot work.

3.27  The Contractor shall repair or modify all faulty or inadequate areas of the CO2 fixed fire fighting system as required and approved.

3.28  The Contractor shall flush each localized area that has been repaired or modified for a minimum of 10 minutes with clean fresh water.

3.29  The Contractor shall hydrostatically retest the CO2 system in accordance with the procedures of paragraph 3.19 after all repairs and modifications have been completed.

3.30  When the system reaches test pressure, the Contractor shall wipe all disturbed areas of pipe with clean dry rags and hold the test pressure for at least 10 minutes before inspecting for leaks.

3.30.1  Leaks at brazed joints shall be corrected by rebrazing or by making a new joint and retested in accordance with paragraph 3.19 procedures.

3.30.2  Minor leakage from temporary mechanical connections (such as hose plug connections) is permitted.

3.31  Upon successful completion of hydrostatic testing, the Contractor shall drain the CO2 system and remove all test equipment and plugs.

3.32  The Contractor shall then blow dry the CO2 system piping with L.P. air or nitrogen until no indication of water is present.

3.33  The Contractor shall reassemble the CO2 fixed fire fighting system and restore it to normal operational condition with the exception of installing the CO2 cylinders.

3.34  The Contractor shall install nitrogen cylinders in place of the CO2 cylinders and operationally test the CO2 fixed fire fighting system to ensure proper coverage.

3.35  The Contractor shall correct all deficiencies and retest as required.

3.36  The Contractor shall install the recharged CO2 cylinders after all operational testing is complete.

CHECK POINT - (As Found/Closing Condition Report)
3.37  The Contractor shall provide a report of the CO2 fixed fire fighting system’s “as found” conditions including the addendum to the “as found” condition report, a list of all parts repaired or replaced, and the closing conditions of the system.

4. Performance Criteria/Deliverables:
4.1  COTR approval of Qualified Person.

4.2  COTR receipt and approval of evacuation plan.

4.3  Receipt of as found condition report.

4.4  COTR receipt and approval of alternate fire fighting system report.

4.5  COTR notification of hydrostatic test.

4.6  Perform hydrostatic test.

4.7  Receipt of addendum to “as found” condition report.

4.8  Receipt of gas free certification of compartments.

4.9  COTR inspection and approval of compartments.

4.10  Receipt of as found/closing condition report.

5. References: None.
6. Notes:
6.1  Additional parts required and not specifically mentioned in this item shall be provided by the Contractor. The cost of the replacement parts will be covered by a separate delivery order and verified by invoice. However, the cost of labor to install these parts shall be included in this item.
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