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APPENDIX B
ENGINEERING

1.  Engineering Group Inspection General Requirements
    a.  Preparation.  The INSURV Engineering Group is organized into main propulsion, boilers, auxiliaries and electrical areas.  A list of systems and machinery inspected by each of these is included paragraphs 2 through 5.  Prior to the Inspection or Trial the following information shall be consolidated for presentation to the cognizant inspector at the preliminary (in-brief) conference.


   (1)  List of Casualty Reports (CASREPs) and out-of-commission equipment.


   (2)  Applicable main engine, SSTG and line shaft depth micrometer-bearing readings (constants and actual).  Main engine, SSTG, and propulsion shaft thrust readings.


   (3)  Ground resistance readings for 60 and 400 Hz generators.


   (4)  List of all machinery equipment safety device settings (required/actual/date tested).



     Examples:  Speed limiting governors




             Overspeed trips





        Safety valves





        Pressure/temperature alarms


   (5)  Documents and records.



     Examples:  Boilers and feedwater records




    
        Ship Information Books






   Essential correspondence file





        Updated SHIPALT status





        Cathodic protection system logs





        Gyrocompass log


   (6)  Date and results of latest ECERT/NPEB inspection.


   (7)  Ship's recommendations for machinery to be opened for inspection.


   (8)  Results of latest diesel inspection(s).

       (9)  Results of latest boiler inspection(s).

      (10)  Size, number and actual capacity of each of the ship's evaporators in gallons per day.

      (11)  Capacity in gallons of each fresh water tank, listed by tank number.

      (12)  List of all hot water heaters by compartment number.

      (13)  List of all fan rooms by compartment number.

      (14)  List of all berthing space heating, ventilation and air condition (HVAC) chilled water and steam solenoid operated valves and associated controllers.

   b.  Pre-Underway Phase

   (1)  Safety devices and monitoring systems will be demonstrated for inspectors during the pre-underway phase.  All demonstrations will be conducted using the applicable PMS MRC, EOSS or other authorized procedural instructions.  Sufficient strobo-tachometers, mechanical tachometers, or photocell tachometers should be provided by the ship to allow simultaneous testings by each work center.  A tachometer is required for each fire room, each engine room, and for diesel engine checks.  Tachometers shall be presented to individual inspectors prior to use for verification of calibration and electrical safety requirements.  Gas turbine ships are not required to provide a portable tachometer.  Signal generators and frequency meters for logic checks of SSTG speed limiting and overspeed trips are required for power generation prime movers.  A multi-meter, voltage tester, and 500 volt megometer are required to support the electrical inspector's pre-underway checks.


   (2)  Specific checks are listed under appropriate subparagraphs. The following general items will be checked to ensure that it is safe to continue the Inspection or Trial.



     (a)  Check for the presence of any significant fire hazards.



     (b)  Check for the presence of any obvious personnel safety hazards such as significant steam leaks.



     (c)  Ensure power is available to the anchor windlass and inspect brake lining and linkages to ensure safety of operation during the underway phase.



     (d)  Demonstrate operation of the steering gear to include HP relief valve settings and emergency steering.



     (e)  Demonstrate emergency diesel generator's ability to auto start, pick up its own switchboard, and carry 80% of rated KW load for a minimum of 15 minutes.

      
     (f)  Check availability of sufficient quantities and quality of fuel oil, feedwater, potable water, and lube oil.



     (g)  Check operability of propulsion plant and ship control IC systems including the gyro(s) and general alarm systems.



     (h)  Test overspeed/speed limiting devices on gas turbine, steam and diesel driven machinery.

      

  (i)  Review the arrangement and operation of the main propulsion plant and principal auxiliaries to ensure the installation will support the ship's mission and that reliability, reasonable economy, and accessibility for maintenance and operation are provided.

      

  (j)  Check to ensure labeling is correct and complete on major safety components and damage control items, that insulation and lagging are clean and intact, and operating instructions and safety precautions are posted and adequate.

      

  (k)  Inspect adequacy of duplex lube oil and fuel oil strainer basket covers and shields.



     (l)  Inspect bilges and engineering spaces for dryness, cleanliness, preservation, corrosion, stowage adequacy, and freedom from fire and safety hazards.



     (m)  Inspect adequacy of access, ventilation, lighting, and freedom of passageways and working or operating spaces from overcrowding and obstruction.



     (n)  Check heat stress conditions.



     (o)  Check critical gages, thermometers, and meters for proper installation, calibration and operability.



     (p)  Check integrity of piping systems and components.

       (3)  A list of engineering deficiencies considered by INSURV as restricting safe underway operation will be provided to the responsible authority by the Senior Inspector.  Re-checks will be required as designated by the cognizant inspector prior to underway.


   (4)  The following is a guideline list of the minimum equipment required to be in commission in order to commence the underway phase.  For inspection purposes "in commission" means that equipment or systems are fully operational and all major safety devices, including governors, are functional.

            (a)  In general, at least one boiler in each fireroom/combined machinery space must be in commission.  Specifically the following numbers of boilers are required:





Installed



In Commission
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2
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2





    4                      
2
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            (b)  All single shaft ship main propulsion steam turbines must be operational.  Multishaft ships must have one half of all main propulsion steam turbines operational.



     (c)  Installed automatic boiler controls for required in-commission boilers must be operational.



     (d)  Two different pumps (main feed pump(s) with associated feed booster pump(s) or emergency feed pump(s)) must be capable of feeding the boilers in each plant.



     (e)  Two sources of control air must be operational.  (Qualifying sources are LPAC's or dedicated ACC air compressors.  Reduced HP air is not a qualified source).



     (f)  Main lube oil systems must be capable of complete sequential automatic operation.



     (g)  Half of the auxiliary components must be operational in each plant.



     (h)  Half of the installed fire pumps must be operational.

     
     (i)  Half of the installed ship's service generators must be operational.



     (j)  Half of the ship's emergency generators must be operational.

            (k)  The following numbers of 400 HZ motor generator sets or converters are required:






Installed



In Commission





   2





2(note 1)
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2






   4





2

Note 1:  If one 400 HZ MG/Converter can fully support the entire ship's combat systems as confirmed by ship's technical

documentation, underway portion of the inspection may be conducted at the discretion of the ship's Commanding Officer.

            (l)  In diesel-propelled ships, the following criterion applies:




Number of Engines Installed

In Commission
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1
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     (m)  In gas turbine ships the following applies:




       1.  CG 47/DDG 51/DD 963/AOE 6 Class - At least one engine per shaft.




       2.  FFG 7 Class - Both engines in commission.



     (n)  Non-steam propulsion ships are required to have a minimum of one safe-to-steam auxiliary boiler (if so equipped) before getting underway.

            (o)  In electrically propelled ships all main motors and generators must be operational and propulsion machinery megger readings must meet required criteria for safe operation.



     (p)  Steering machinery must be fully in commission with relief valves properly set.  At least half of the installed steering pumps must be fully operational.



     (q)  The ship must be capable of safely raising and lowering at least one anchor and one boat.



     (r)  All vital ship control gear, such as navigation lights, indicators, engine order telegraph, compasses, etc., must be operational.

            (s)  There must be no other condition which, in the opinion of the Senior Inspector, would preclude safe operation of the ship, or present a hazard to personnel and/or equipment.

    c.  Underway Phase.  

        (1) During the underway phase, the ship's propulsion and control equipment will be tested to design specifications to determine the adequacy of ship's systems to support required mission areas.  The demonstrations will include boiler flexibility tests on all propulsion boilers on steam propelled ships (the boiler flexibility test(s) must be conducted prior to full power 

and be accomplished at or above Level III criteria for operations at full power to proceed), full power ahead, steering test ahead, quick reversal astern, astern full power, steering test astern and quick reversal to full power ahead.

        (2) Other underway demonstrations will be required by cognizant inspectors such as soot blower operation, fuel oil transfer system operability, water testing, distilling unit capacity, etc.  

    
d.  General information pertaining to full power requirements for all propulsion plants


 (1)  Inability to operate within limiting plant parameters established by applicable technical documentation (technical manuals, heat balance diagrams, propulsion operating guides, NAVSEA technical manuals, reference (k), etc.) will normally result in an unsatisfactory full power trial.  Conditions significantly outside the design parameters, even though not identified as limiting conditions, may be considered reason for an unsatisfactory trial.  These issues will be decided by the Senior Inspector.



 (2)  INSURV inspectors will not act as official observers for competitive purposes.



 (3)  Machinery with inoperative or improperly set safety devices will be considered inoperative and will not be used during underway trials.



 (4)  Full power data should be collected at least every 15 minutes during the trial period.



 (5)  The full power trial will be conducted for a period of four hours for Acceptance Trials, and one hour for all UMIs, FCTs and Surveys.



 (6)  The need to continue beyond the normal full power trial period will be determined by the Board's senior engineering inspector prior to commencing the next event.



 (7)  INSURV's senior engineering inspector will notify the ship when the full power ahead trial is complete prior to the commencement of full power ahead steering tests.



 (8)  After completion of full power ahead steering tests, quick reversal astern will be executed, bringing the shaft speed to rated continuous astern full power RPM/Pitch.



 (9)  Rated continuous full power astern will be maintained until INSURV's senior engineering inspector is satisfied that the propulsion plant has stabilized and is operating within specified 

parameters.  Normally this will be about 15 minutes, except for ATs when it will be 30 minutes.

       (10)  INSURV's senior engineering inspector will advise the ship upon completion of the full power astern trial prior to commencement of full power astern steering tests.  

If rated continuous full power astern is greater than any limitations imposed on rudder operation, the ship will be slowed to the maximum permissible level for the astern steering tests.

       (11)  Upon completion of full power astern steering tests, a quick reversal ahead will be executed, bringing the shaft(s) to the previously computed full power RPM/SHP.


   (12)  The Board's senior engineering inspector will advise the ship when all propulsion trials are complete.


   (13)  A rough copy of the trial data sheets should be provided to INSURV's senior engineering inspector for evaluation as soon as possible upon completion of propulsion trials.


   (14)  A smooth copy of the trial report shall be furnished to INSURV prior to inspection completion.

       (15)  Specific full power requirements for steam propulsion, diesel propulsion and gas turbine propulsion ships are provided in Tabs 1, 2 and 3 respectively, to this appendix.

    e.  Open-and-Inspect Phase

    (1)  The ship will provide a recommended open-and-inspect list of machinery based on requirements set forth in the following paragraphs.  A specific list of machinery to be disassembled and inspected will be provided to the Engineer Officer prior to returning to port.  This list will take into consideration the ship's recommendations, upcoming PMS requirements, the observation of operating conditions of the various machinery, and the type of Inspection/Trial (UMI, FCT, or AT).  In addition, machinery condition analysis information will be used as appropriate to determine the list of open and inspect items.

        (2)  Preparation is critical for the efficient conduct of the open-and-inspect phase.  This preparation should include:



      (a)  Review of manufacturers' technical manuals and maintenance requirement cards.



      (b)  Assembling the correct equipment for each open and inspect item including special tools, chain falls, hydraulic jacks, etc.



      (c)  Staging sufficient measuring tools for fulfilling data-taking requirements of the MRC, taking into consideration that all work centers will be working simultaneously.

        (3)  Conduct of the open and inspect phase normally will commence upon the inspectors arrival, the day after return to port.  Internal components should be laid out and ready for observation by the cognizant INSURV member. 

The applicable technical manual and MRCs shall be on station for reference.  Required measurement data will be presented to the inspector along with tolerances.  

        (4)  The goal of the ship's management of the open-and-inspect phase should be to provide a continuous flow of equipment ready for inspection.  Boiler firesides and watersides will normally be inspected on the morning of the fourth day of the inspection.  Firesides may be inspected on the third day if plant conditions permit.

    f.  Documentation and Reports.  Deficiencies noted by the Board members will be documented for all commissioned ships and during ATs.

    g.  Miscellaneous.  Qualified ship's force personnel will operate all equipment for demonstrations except during ATs/CTs when contractor personnel will operate the equipment.

2.  Main Propulsion (MP) Inspection Requirements
    a.  Areas of Responsibility

    (1)  Main propulsion diesel, gas turbine and steam driven units and attached or associated cooling and lubricating systems including service, settling and storage tanks, purifiers and strainers.


    (2)  Propulsion reduction gears, clutches, and couplings (less those actuated by electro-magnetic fields).


    (3)  Main propulsion shafting and propellers, including bearings, bulkhead and stern tube seal packing, and locking devices.


    (4)  Propeller pitch control systems.


    (5)  Distilling plants and related piping systems when located in the main propulsion spaces.


    (6)  Pumps located in the engine room(s).

        (7)  Deaerating feed tanks or surge tanks located in engine room(s).


    (8)  Air ejectors and heat exchangers in the engine room(s).


    (9)  Ship's service generator prime movers.


   (10)  Automated ship control and propulsion systems, including all propulsion control, fuel control and damage control consoles.

    b.  Pre-Underway Phase

    (1)  Requirements for Steam Propulsion Ships
     

   (a)  The ship should be steaming auxiliary and on ship's power upon INSURV's arrival, ready to shift to modified main, and prepared to test all rotating machinery in all plants.  Nuclear powered ships shall be self-sustaining upon INSURV's arrival.



      (b)  Demonstration of steam-driven auxiliary speed limiting governors, low lube oil trips and alarms or other installed safety devices and alarms on all rotating machinery.



      (c)  Demonstration of main lube and fuel oil systems automatic controls, alarms, and unloaders.



      (d)  Inspection of main reduction gear lube oil spray patterns and main lube oil strainers.



      (e)  Demonstration of main engine operability and main steam/condensate system integrity by spinning main engines.



      (f)  Check of line shaft bearing oil level(s) and visual check of stern tube seal integrity.

             (g)  Demonstration of fresh water drain collecting tank system and sub-systems.

  

      (h)  Review lube/fuel oil samples from operating machinery.



      (i)  Demonstration of distilling plant operation on all distilling units located in main machinery spaces.



      (j)  Demonstration of motor operated guarding valves.



      (k)  Demonstration of motor operated main sea water valves.



      (l)  Demonstration of controllable pitch propeller systems.

        (2)  Requirements for Diesel Propulsion Ships


      (a)  Have engines warmed to allow testing of the following features subsequent to the arrival brief:




        1.  Remote fuel shutdown from all actuating stations.




        2.  Overspeed trips.




        3.  Low lube oil pressure alarm.




        4.  Lube oil trips (as applicable).




        5.  Cooling system control features and operability.



      (b)  Special attention will be given to identify fuel oil and lube oil leaks.



      (c)  Demonstration of installed automatic controls.



      (d)  Observation of temperature and pressure parameters.



      (e)  Review lube oil and fuel oil samples of operating equipment.



      (f)  Demonstration of controllable pitch propeller from all control stations.



      (g)  Test diesel engine crankcase oil for fuel dilution and Total Base Number (TBN).



      (h)  Inspection of the main reduction gear lube oil strainers (as applicable).



      (i)  Check of line shaft bearing oil level and visual check of stern tube seal integrity.



      (j)  Demonstration of distilling plant operation on all distilling units in main machinery spaces.

             (k)  Demonstration of main reduction gear lube oil spray patterns (may be delayed until after underway phase).

        (3)  Requirements for Gas Turbine Propulsion Ships


      (a)  Demonstration of emergency blow-in doors.



      (b)  Propulsion Local Control Console (PLCC) and Local Operating Panel (LOP) demonstration.




        1.  Alarm and status indicator checks.




        2.  Uninterrupted power supply operability.




        3.  Remote fuel oil service valves operation.




        4.  Solenoid-operated fuel oil trip valves.




        5.  Fuel oil booster pump logic.




        6.  Lube oil pump logic.




        7.  Controllable reversible pitch (CRP) propeller operation.



      (c)  Gas turbine module demonstration.




        1.  LM2500 fire detection/extinguishing.

                  2.  LM2500 speed limiting tests (electronic and overspeed dynamic tests for both speed channels).

                  3.  LM2500 fuel shutdown.




        4.  Check lube oil storage and conditioning assembly oil level.




        5.  Inspection of intake plenum and module.




        6.  HP air start one turbine in each engine room.



      (d)  Main Reduction Gear (MRG) inspections.




        1.  Main lube oil strainers.




        2.  Clutch/brake assemblies remote operation.




        3.  MRG lube oil spray pattern.




        4.  Low lube oil pressure alarm.




        5.  Lube oil pump logic.

             (e)  Propulsion and auxiliary control console demonstration.




        1.  Alarms and status indicator checks.




        2.  Uninterrupted power supply.




        3.  Fuel oil service tank valve operation.




        4.  Solenoid-operated fuel oil trip valves.



      (f)  Other demonstrations.

                  1.  Bleed air regulator operation.




        2.  Masker and Prairie air transfer and start air mixing valves operability.



      (g)  Gas Turbine Generator (GTG) demonstrations.




        1.  Blow-in door operability.




        2.  Overspeed trip.




        3.  Low lube oil pressure trips.




        4.  Installed fire detection.




        5.  Engine over-temperature trips.




        6.  The associated waste heat boiler for each GTG must be operational for the GTG to be placed in operation.



      (h)  Ship's Service Diesel Generator (SSDG) (for FFG-7 class ships) demonstrations.




        1.  SSDG enclosure fire detection and control systems.




        2.  Air box drains.




        3.  Local Operating Panel (LOP) engine cranking lockout switch.




        4.  Auxiliary fuel oil service tank solenoid operated cutout and remote operated quick closing valves.




        5.  Overspeed trips (static).

             (i)  Line shaft bearing oil level and visual check of stern tube seal integrity.

    c.  Underway Phase Requirements (All Ship Types)
        (1)  Demonstrate full power (see appropriate Tab, 1, 2 or 3 to this appendix).

        (2)  Demonstrate quick reversals, astern and ahead.

        (3)  Demonstrate steering system checks in conjunction with Auxiliaries Inspection.

    d.  Open-and-Inspect Phase

    (1)  General Requirements


      (a)  Main engine and generator reduction gears will ordinarily be inspected dry of lube oil and in a static condition.  All inspection plates should be loosened and readied for opening, one at a time, during the progress of the inspection.  Open for inspection and measure bearings as directed by the INSURV inspector.



      (b)  Open all main, shaft, and generator lube oil system strainers for inspection and retain in condition as found.  Have latest lube oil analysis results on hand.



      (c)  Open one line shaft bearing sump on each shaft as requested by the INSURV inspector.



      (d)  Open pumps listed on the open-and-inspect list and record clearance "as found" readings compared with PMS allowable clearances.



      (e)  Open portions of the distilling plants as requested by the INSURV inspector.



      (f)  Disassemble the lube oil purifier bowl assembly and remove the suction strainer.

             (g)  Demonstrate inflation of each shaft seal per applicable MRC requirements.  Remove all shaft seal strainers for inspection.



      (h)  Open the reactor compartment for inspection by the Reactor Officer or a Principal Assistant.

        (2)  Requirements for Steam Propulsion Ships



      (a)  Propulsion turbines.




        1.  Remove sufficient inspection plates on the low pressure end to examine blading accessible from the exhaust trunk on those turbines selected by the INSURV inspector.




        2.  Remove clearance plugs or plates and provide blading and thrust clearances on those turbines selected by the INSURV inspector.




        3.  Lift bearing caps and thrust enclosures of turbines selected by the INSURV inspector.  Record bearing clearances.

                  4.  Remove covers on flexible couplings selected by the INSURV inspector and make accessible for measuring backlash and inspection of gearing (turbine and gear ends).  Provide backlash and float readings. 



      (b)  Open access cover(s), as directed by the INSURV inspector, on the inlet header of main and auxiliary condensers.  Provide records at the scene showing the number of tubes plugged.

             (c)  Select one ship's service turbine generator per engine room for open and inspection as agreed to by INSURV.  The open and inspection requirements will be based upon operations during the underway portion of the trial and on the ship's PMS requirements.

        (3)  Requirements for Diesel Propulsion Ships
             (a)  Open and remove components as requested by the Board.



      (b)  New construction ships will have a base line inspection performed on all engines prior to the Trial.

        (4)  Requirements for Gas Turbine Propulsion Ships


      (a) Gas Turbine Generators (GTG)




       1.  Using PMS requirements, measure and record turbine thrust clearance and turbine alignment readings.




       2.  Measure and record generator pedestal bearing diametrical clearance.

  


       3.  Open low pressure fuel filter.




       4.  Remove starter if requested by the Board.




       5.  Remove magnetic lube oil plugs.




       6.  Remove fuel and lube strainers requested by the INSURV inspector.



          7.  Open terminal box in module requested by the INSURV inspector.




       8.  Open exhaust access panels.




       9.  Remove ignitors and fuel nozzles requested by the INSURV inspector.  Prepare designated GTG for borescoping.

                10.  Disassemble the auxiliary saltwater pump requested by the INSURV inspector.


            11.  Remove access panels to intakes.




      12.  Open access plate/covers of all GTG's to expose slip ring brushes, headers, air coolers, and static exciter.

            (b)  FFG-7 Ship's Service Diesel Generators (SSDG)



          1.  Measure and record diesel engine thrust.




       2.  Remove valve covers requested by the INSURV inspector.




       3.  Remove air covers requested by the INSURV inspector.




       4.  Remove crankcase covers requested by the INSURV inspector.




       5.  Remove a main bearing requested by the INSURV inspector.




       6.  Open blower(s) and measure clearances requested by the INSURV inspector.




       7.  Open all fuel oil filters and strainers.




       8.  Open all lube oil filters and strainers.




       9.  Disassemble the auxiliary saltwater pump requested by the INSURV inspector.



     (c)  Gas Turbine Modules (GTE) (LM2500)



          1.  Open access to inlet plenums.




       2.  Open access to exhaust stacks.




       3.  Remove starter stators as requested by the Board (provide oil samples to INSURV).




       4.  Remove fuel filters.

                 5.  Remove synthetic oil/scavenge filters requested by the INSURV inspector.




       6.  Provide access to intakes at superstructure level.

    e.  General Information


 (1)  There may be two MP inspectors and one electrical inspector observing checks simultaneously.  Have sufficient comparators, frequency counters, etc., to efficiently demonstrate checks.



 (2)  Do not clean filters, strainers, etc., prior to the inspector's observation during the open and inspect phase.



 (3)  Additional open-and-inspect requirements may be required if operational observations warrant.

3.  Boiler (BR) Inspection Requirements
    a.  Area of Responsibility

    (1)  Boilers.


    (2)  Forced draft blowers.


    (3)  Feed water transfer, testing, and treatment systems. 


    (4)  Fuel oil systems, including heating, service, stripping and oil transfer systems.


    (5)  Automatic combustion control (ACC) systems including air compressor and associated piping.


    (6)  Soot blowers and soot blower piping.


    (7)  Steam smothering piping.


    (8)  Oil and water testing facilities.


    (9)  Any other equipment in self-contained fire rooms not assigned to other inspectors.

    b.  General Requirements

    (1)  Automatic combustion controls (where applicable):

             (a)  During the inspection, the boiler master selector station and the fuel oil, forced draft blower and feedwater valve selector stations will be inspected to verify the full range of output (0 to 100%) when turning the manual regulator knob (selector switch in "MAN").

             (b) Concomitantly, the final control elements response will be checked (fuel oil control valve, if applicable, FDB control valve or control drive, feedwater control valve, and FDB damper actuators, if installed).



      (c)  Additional "cold checks" and evaluations will be performed at the discretion of the boiler inspector.


    (2)  The following records, inspection sheets, and logs shall be available:


         (a)  Boilerwater treatment logs.



      (b)  Feedwater logs.



      (c)  Records of safety valve tests and tests

of hand easing gear.



      (d)  Records of sootblower head pressure readings

during last test operation.



      (e)  Records of last ultrasonic or radiographic inspection of sootblower heads.



      (f)  Records of casing inspection preceding regular shipyard overhauls and also those inner casing inspections conducted during refractory renewal.

             (g)  Records of sprayer plate and orifice cover plate inspection (PMS requires).



      (h)  Records of test of boilerwater chemicals for stability (PMS requires).



      (i)  Tube renewal record sheet.



      (j)  Boiler operating logs.



      (k)  Daily fuel and water reports.



      (l)  Record of last setting (checking) of DFT spray valves.



      (m)  A listing of equipment not operable with CASREP if applicable.


         (n)  Record of last ultrasonic or radiographic

inspection of bottom blow piping.


    (3)  Have the following tools available for use of the boiler inspector:

             (a)  "GO-NO-GO" gauges for measuring sprayer plate and cover plate orifices.



      (b)  Gage or scale for measuring the relationship of the atomizer nut to the diffuser hub (burner tip setting).


         (c)  Any other tools ship's force normally uses in performing their own boiler inspections, such as flashlight, inspection mirror, scribe, etc.


         (d)  Grease for demonstrating ability of boiler sliding feet to take grease.

    c.  Pre-Underway Phase Requirements

    (1)  Inspect and demonstrate fuel oil pumps.



      (a)  Check shaft mechanical seals for leakage.



      (b)  Demonstrate speed limiting governor.



      (c)  Demonstrate fuel oil service pump applicable shutoff device, electrical and/or mechanical.



      (d)  Demonstrate fuel oil service pump discharge

relief valves.


    (2)  Inspect and demonstrate fuel oil service system.



      (a)  Piping integrity.



      (b)  Burner safety shutoff devices.



      (c)  Fuel oil quick closing valves.



      (d)  Demonstrate operability of combination exhaust relief valves.


    (3)  Inspect and demonstrate forced draft blowers.



      (a)  Inspect steam, oil, and water piping integrity.



      (b)  Demonstrate speed limiting governor.



      (c)  Demonstrate low lube oil trip and alarm where applicable.



      (d)  Demonstrate operability of combination 

exhaust/relief valve.


    (4)  Inspect and demonstrate main feed booster pumps.



      (a)  Inspect steam, water and oil piping integrity.

     

   (b)  Demonstrate booster pump low suction pressure alarm.



      (c)  Demonstrate automatic start of electric booster pumps.



      (d)  Demonstrate speed limiting governor.



      (e)  Demonstrate operability of combination exhaust/relief valve.


    (5)  Inspect and demonstrate main feed pumps.



      (a)  Inspect steam, water and oil piping integrity.



      (b)  Demonstrate low lube oil pressure alarm and

automatic start-up of auxiliary lube oil pump.



      (c)  Demonstrate low suction safety trip.



      (d)  Demonstrate turbine rollover.



      (e)  Demonstrate speed limiting governor.



      (f)  Demonstrate overspeed trip if applicable.



      (g)  Demonstrate operability of combination exhaust/relief valve.


    (6)  Inspect safety valve integrity, hand easing gear adjustment, alignment of escape pipe expansion joints, and telltale drains.


    (7)  Demonstrate high and low water boiler alarms and

tracking of remote water level indicators.


    (8)  Demonstrate boiler blow system valve integrity.


    (9)  Demonstrate operability of steam smothering system.


   (10)  Demonstrate fuel oil service system duplex strainer plug valve integrity by opening standby strainer vent valve.

       (11)  Demonstrate remotely operated valves in fuel oil

service system as well as boiler main and auxiliary steam


   (12)  Demonstrate automatic combustion control final

control elements' air locks.  Conduct on line verification (OLV) cold checks.


   (13)  Where applicable demonstrate emergency feed pump on hot suction feeding steaming boiler.

    d.  Underway Phase Requirements

    (1)  Demonstrate boiler flexibility (all propulsion boilers) 

        (2)  Demonstrate full power.



      (a)  Shaft RPM per reference (k).



      (b)  Boiler firing rates at or below boiler design 100 percent firing rate (using burner manifold fuel oil pressure).



      (c)  Boiler and main engine limiting design parameters not exceeded.



      (d)  Supporting auxiliary and ancillary systems

and equipment operated in accordance with plant design.


    (3)  Observation of propulsion systems for efficient and economical operation at full power, ensuring all operating equipment conforms with the ship's heat balance diagram for full power operations.  In the absence of a design heat balance, the following technical documents in the listed order of precedence will be used:

             (a)  Equipment/systems NSTM



      (b)  PMS



      (c)  EOSS



      (d)  SIB


    (4)  Inspection and demonstration of boiler soot blowers integrity and operability.



      (a)  Piping, mechanical joints, valves, and drainage.



      (b)  Element rotation, trigger to cam alignment,

operability of scavenger air valves, general mechanical cleanliness and condition.


    (5)  Inspection and demonstration of condensate and feedwater treatment systems and makeup feed demineralizer systems.


    (6)  Inspection of the oil and water test laboratory.



      (a)  Demonstrate sampling and testing procedures.



      (b)  Inspect test cabinet and equipment including

centrifuge and flash point tester.


         (c)  Inspect stowage and inventory of required

chemicals, solution, hardware, and glassware.



      (d)  Inspect and review the last three months of

boiler and water treatment logs.


    (7)  Inspection and demonstration of fuel oil transfer

and stowage system.



      (a)  Align and operate fuel oil transfer pumps.



      (b)  Demonstrate required setting of the fuel oil

transfer pump discharge relief valve.



      (c)  Demonstrate operability and accuracy of tank

liquid level indicator systems.



      (d)  Demonstrate tank stripping capability.

    e.  Open-and-Inspect Phase Requirements


    (1)  The following table is a general guide for the number of main propulsion boilers to be inspected and the extent of the inspection.  These guidelines can be modified as operating conditions, ship's Engineer Officer inputs, etc., dictate.
No. of Boilers    No. of Boilers for
No. of Boilers for

on Ship       
  Fireside Inspection
Waterside Inspection
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 4



    2


   4



 4              
    1


   3



 3



    1


   2



 2              
    1


    (2)  Below is a guide for use in preparing boilers for inspection.



      (a)  D-type boilers




        1.  Remove access doors and removable panels to permit inspection of following areas:  Front and rear of superheater, front and back of economizer, side of generating 

bank, economizer from above and beneath, and air heater, if installed.




        2.  Remove lower burner register from firebox.

                  3.  Remove necessary internal fittings from the steam drum including the front apron plates and desuperheater (if installed) so that tube ends are clearly visible.

                  4.  Remove at least one handhole plate from each side of each division wall baffle in the superheater inlet and outlet headers.  Remove one handhole plate from each end of the economizer inlet and outlet headers (if applicable).  Remove approximately 1/2 of the handhole plates in all remaining headers.



      (b)  Auxiliary boilers.  Steam and diesel-powered ships with auxiliary (water tube) boilers should have the boiler disassembled to the same extent as main propulsion boilers.  Ships with auxiliary (fire tube) boilers should have the unit capable of being operated so all controls and safety devices may be demonstrated.  Designated auxiliary boilers will be placed under 100 percent operating pressure hydrostatic test during the inspection/trial.

        
   (c)  Waste heat boilers




        1.  Steam separator - open access plate for water and steam side inspection.




        2.  Steam generator - open handhole plates in upper and lower header for water and steam side inspection.  Open the access panel in the stack above the tubes and remove the access plug in the inlet duct to observe gas side conditions.




        3.  Open Deaerating Feed Tanks (DFT) access plate.




        4.  Open control condenser steam and salt water sides.




        5.  Designated waste heat boilers will be placed under a 100 percent operating pressure hydrostatic test during the inspection/trial.


    (3)  Open the following additional machinery:



      (a)  Uptakes and smoke pipes - open one or more access plates for those boilers opened for inspection.



      (b)  Fuel apparatus - open fuel oil strainers requested by the Board.



      (c)  Forced draft blowers (FDBs) - open and take data on those forced draft blowers requested by the Board.




        1.  Horizontal steam driven type.





       a.  Take and record the thrust clearance for the units to be inspected.





       b.  Open the turbine inspection plate.

                      c.  Open the oil sump (DO NOT WIPE OUT).



               d.  Open front and middle bearing, measure and record journal clearance, roll out bottom half for inspection.





       e.  Open turbine steam seals, remove, measure and record clearance.



               f.  Open lube oil strainer/filter (DO NOT CLEAN).

  


        2.  Vertical steam driven type.





       a.  Measure and record shaft thrust.





       b.  Open lube oil sump and strainer/filter (DO NOT CLEAN).



      (d)  Miscellaneous pumps - disassemble the following pumps as requested by the Board.  Take appropriate wearing ring and bearing clearance.




        1.  Main feed pump including the steam strainer.

                  2.  Main feed booster pump.




        3.  Emergency feed booster pump.




        4.  Fuel oil service pump (steam end only).




        5.  Fuel oil transfer pump (steam end only).




        6.  Cooling water pump.

                  7.  Fresh water pump.




        8.  Fire pump (Coordinate pumps to be opened between AX, BR, and MP inspectors).

             (e)  Deaerating feed tanks (DFT) - on the DFT(s) requested by the Board:




        1.  Drain and open DFT.




        2.  Obtain a dissolved oxygen test on all DFT's as close as practicable to the inspection.




        3.  Remove one-third of the spray nozzles for inspection.

4.  Auxiliary (AX) Inspection Requirements
    a.  Area of Responsibility

    (1)  Steering gear controls, hydraulic systems and

indicators, rudder posts and bearings.


    (2)  Anchor windlass hydraulic system, reduction gearing and brake mechanisms.


    (3)  Air compressors, compressed air stowage, reducers, piping and dehydrators.


    (4)  Diesel and gas turbine driven auxiliaries including emergency generator and fire pump engines.


    (5)  Ventilation system including fan rooms, blowers, ducting, heating/cooling coils and controls, screens, and filters.


    (6)  Refrigeration and air conditioning equipment and facilities.


    (7)  Fire pumps.


    (8)  Machine, shipfitter, and carpenter shops when not part of Repair Department.


    (9)  Auxiliary steam piping and reducing stations.

       (10)  Package conveyors, dumbwaiters and escalators.


   (11)  Bow ramp, bow door, turntable, stern anchor, and stern gate machinery less electrical aspects.


   (12)  Cargo fuels (DFM, JP-5, MOGAS).


   (13)  Distilling units located in auxiliary machinery spaces.

    b.  General Requirements

    (1)  Ensure all hot water heater thermostats are correctly set at 130 degrees Fahrenheit for crew's use, 180 degrees 

Fahrenheit for laundry use, and 160 degrees Fahrenheit for grease interceptor hood systems.


    (2)  Ensure the ship has a sufficient quantity of clear glass bottles for collection of oil samples from all machinery.


    (3)  All High Pressure Air Compressors (HPACs), Low Pressure Air Compressors (LPACs) and associated dehydrators will

be demonstrated.  Ship is required to have a dew point tester available.


    (4)  All package conveyors, dumbwaiters and escalators will be demonstrated with particular attention to alarms and installed safety devices.

    c.  Pre-Underway Phase Requirements

    (1)  Demonstrate steering gear relief valves settings

(ensure steel test blocks are on board if required), hand steering, and operation of units.  Check alignment against 

indicated alignment in the pilot house.  Test blocking valves or motor brake.


    (2)  Demonstrate emergency generator auto start, remote shutdown, low lube oil alarm and overspeed trip and feedback capability.


    (3)  Coordinate with the Deck inspector and demonstrate anchor windlass operation, electric and mechanical brakes, and cross connect mode if installed.


    (4)  Check rudder swing rate.


    (5)  If gasoline is loaded, inerting systems shall be inspected prior to getting underway.


    (6)  Conduct fire pump operational checks.


    (7)  Demonstrate that sufficient compressed air can be generated to support underway operations.

    d.  Underway Phase Requirements

    (1)  Air conditioning plants, associated equipment, alarms and controls.


    (2)  Refrigeration plants, associated equipment, alarms, and controls.


    (3)  LPACs, associated controls and dehydrators.


    (4)  HPACs, associated controls and dehydrators.


    (5)  Anchor demonstration.


    (6)  Steering trial including rudder swing and loss

of power lock device, if installed.


    (7)  Filter cleaning shop, machine shops, and HT shops.


    (8)  Ventilation systems and fan rooms.


    (9)  Hot water heaters.

       (10)  Package conveyors, dumbwaiters and escalators.


   (11)  Fire pumps and salt water service pumps, serving

non-propulsion systems.


   (12)  Fin stabilizers.


   (13)  Ballast systems.


   (14)  Shore steam.


   (15)  Bow ramp.


   (16)  Turntables.


   (17)  Stern gate.


   (18)  Bow thruster.


   (19)  Monorail cars.


   (20)  Ballast pump/compressors safety devices.


   (21)  Cargo fuel systems.

Note:
With the exception of the anchor demonstration, steering trials, and ballast systems testing, the auxiliary equipment may be tested on day one after the pre-underway checks have been completed.

    e.  Open-and-Inspect Phase.  A list will be provided to the ship (responsible authority) of auxiliary equipment to be opened.  This list will be based upon operating conditions found during the underway portion of the Trial or Inspection, ship input, PMS requirements, etc.

5.  Electrical (EL) Inspection Requirements
    a.  Area of Responsibility

    (1)  Propulsion generators, motors and associated control equipment.


    (2)  Ship's service and emergency generators and

associated control equipment.


    (3)  All electrical auxiliary motors and controllers,

including steering gear, anchor windlass, boat and cargo winches, elevator and conveyor motors, bow thrusters, bow ramp, turntables, stern gate, and between-decks ramp.


    (4)  Electrical distribution system, including cabling, power panels, fuse panels, and bus transfer equipment.


    (5)  Lighting system, including fixtures, cabling, switch boxes, fuse panels, bus transfer equipment, hand lantern installation, darken-ship facilities, and navigational lighting system.


    (6)  Ship's electrical safety program and electrical

safety environment.


    (7)  Battery charger and ventilation interlocks.


    (8)  Electrical portion of the steering system, gyrocompasses and associated repeaters, and synchro amplifiers.


    (9)  Dial and sound-powered telephone systems. 


   (10)  Degaussing system and cathodic protection system.

       (11)  Announcing, alarm, indicating and internal communications systems.

       (12)  Casualty power systems.

       (13)  Portable storage batteries and charging equipment.

    b.  General Requirements

    (1)  A qualified Electrician's Mate where appropriate is required to be with the electrical inspector during the Inspection or Trial.


    (2)  A list of equipment to be opened for inspection will be provided to the ship (responsible authority) prior to entering port after the underway phase of the inspection.

        (3)  The strobe or photocell tachometers to be used during the inspection should be located at a generator which is on the line at the beginning of the inspection.

    c.  Pre-underway Phase Requirements

    (1)  Ship's service turbine generators.


         (a)  Have generators aligned to facilitate testing of the following features as applicable:




        1.  Manual trip.

                  2.  Low lube oil pressure alarm.

            
   3.  Low lube oil pressure trip.

     


   4.  Electric lube oil pump start/stop.

        

   5.  Overspeed trip.

             
   6.  Operation of associated circulating and 

condensate pumps.


    (2)  Ship's service and emergency diesel generators.



      (a)  Have generators warmed to allow testing of the following features as applicable:




        1.  Remote engine shutdown from all actuating stations.

                  2.  Remote fuel trip from all actuating stations.




        3.  Low lube oil pressure trip.

                  4.  Low lube oil pressure alarm.

                  5.  Overspeed trip.

                  6.  Engine barring device.

                  7.  Engine shutdown on halon release.

                  8.  Jacket water system.

                  9.  Enclosure high temp detector.

                 10.  Fail to start alarm.

                 11.  Automatic start-up and ability to supply power to the bus within design specifications.



 (3)  Gas turbine generators.

             (a)  Have generators aligned to allow testing of the following features:

                  1.  Speed/temperature logic.

                  2.  Fire stop and overtemp shutdown.

                  3.  Gas turbine generator module inspection.

                  4.  Automatic start-up, dead bus start-up and ability to supply power to the bus within design specifications.


    (4)  Check operation of reverse power/reverse current relays on all generators as applicable.


    (5)  Observe parallel operation of all generators in the manual and automatic mode.

        (6)  Check 400 HZ motor generator sets or converters for fault indications and test parallel operation.


    (7)  Test operate gyro compass standby power supply.

        (8)  Inspect and test navigational telltale and anchor light panels.


    (9)  Check operation of degaussing system (linearity and full power).

       (10)  Test operate steering system in conjunction with auxiliaries inspector.


   (11)  Observe operation of anchor windlass and electric brake in conjunction with auxiliary and deck inspectors.


   (12)  Test operation of uninterrupted power supplies.

    d.  Underway Phase Requirements
        (1)  Complete walk-through inspection.


    (2)  Observe tests of steering system.


    (3)  Observe degaussing range run.


    (4)  Observe operation of anchor windlass equipment during anchor test.


    (5)  Test shore power shunt trip interlocks.

    e.  Open-and-Inspect Phase Requirements


    (1)  Inspect interior of selected ship's service generators.


    (2)  Inspect interior of selected emergency generators.


    (3)  Inspect interior of selected ship's service switchboards.


    (4)  Inspect interior of selected emergency switchboards.


    (5)  Inspect interior of selected degaussing switchboards.


    (6)  Inspect cathodic protection system if applicable.


    (7)  Inspect selected generator circuit breakers (rack out).


    (8)  Test operation of selected ABT units.

        (9)  Inspect a representative number of motor generator sets.


   (10)  Inspect 400 Hz static frequency converters if applicable.

       (11)  Inspect motors associated with pumps selected to be opened for inspection by other inspectors.
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