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APPENDIX C

COMBAT SYSTEMS
1.  Combat Systems Definition.  The ship's combat systems include the equipment and spaces associated with command and control (NTDS, IFF, TACAN, etc.), computers and displays, sensors, navigation, communications, intelligence (SESS, outboard, CVIC, etc.), weapons, weapons direction system, weapons delivery, weapons handling and stowage, and aircraft control functions.  Included are the equipment and spaces required for the maintenance and support of these systems, e.g. air, water and power.

2.  General Inspection Criteria.  In order to evaluate the readiness of a ship for acceptance, to measure a ship’s fitness for continued service, or to evaluate a ship’s readiness to carry out assigned mission requirements, the Board uses standards set forth in PMS, General Specifications for Overhaul (GSO), technical manuals, the Combat Systems Demonstration Test Package (CSDTP), etc.  The Board will:

    a.  Determine the capability of the integrated combat systems to successfully detect, track and engage targets while maintaining effective internal/external command and control.  Inter-operability of all associated subsystems will be checked.


b.  Determine the condition of combat system spaces with

regard to human engineering, man-machine interfaces, maintenance and operational requirements, stowage, ventilation, air conditioning, lighting, and safety.


c.  Check installation workmanship including cabling, mounting, bracing, and grounding.


d.  Check for items that may present a clear and immediate safety hazard to personnel or equipment.


e.  Check the overall material condition of equipment and spaces, using standards set forth in the general specifications for ships, electronic installation and maintenance books, specific equipment installation standards (technical manuals, installation

control drawings, etc.), NAVSEA/NAVELEX technical manuals, electronic information bulletins and PMS standards.


f.  Check adequacy of test equipment allowance to support

maintenance of installed systems.  Ensure the test equipment on board is operational and calibrated, and proper stowage facilities are provided.  Test equipment used during trials should normally include the ship's allowance equipment.


g. Evaluate reliability and maintainability problems based on the documented history of applicable equipment's performance.

    h. Conduct PMS spotchecks and a CSMP evaluation.

3.  Pre-Arrival Requirements
    a.  Prepare a detailed plan and schedule a briefing for all combat systems personnel with particular emphasis on those demonstrations requiring outside assistance; e.g., search, height-finding, fire control and ACLS radars, IFF (interrogator and transponder), ECM, ESM, TACAN, NTDS, external communications.  Scheduling aircraft services will, if possible, include back-up services to minimize effects of bad weather and/or equipment failure.  The demonstration plan will be integrated with the Trial/Inspection for the ship.  Emphasis should be placed on scheduling critical demonstrations which may only be accomplished at sea. Individual PMS checks do not need to be specifically scheduled unless they require coordination with, or impact, other activities.  Demonstrations should be grouped together as much as possible for each service (e.g., one airplane on one run can do the long range detection demonstration, IFF interrogator checks, TACAN checks, etc.).

    b.  Establish an organization to operate the combat systems and coordinate all demonstrations including aircraft control; establishing necessary communications and documenting event results and data collection.  INSURV personnel will not operate any equipment but may offer suggestions to assist the operator.  A counterpart listing should be made of INSURV inspectors, ship's force, contractors, and SUPSHIP personnel as appropriate.  A list of combat systems work centers is also useful for the inspectors.

    c.  Make arrangements with an assist ship, station, and aircraft for the demonstration of equipment requiring outside assistance.

    d.  Prepare a communications plan to execute the Trial/Inspection.  To minimize confusion concerning the status of outside services a coordination circuit with the providing agency and Fleet Area Control and Surveillance Facility should be established.

    e.  For those ships with an air search radar, using on board capability (if applicable), obtain a prediction (IREPS) of atmospheric conditions affecting radar propagation for the time and area of the underway demonstration.

    f.  Have the following information and documentation available for use by the INSURV combat systems inspectors on arrival:


    (1)  U. S. Certificate of Admeasurement and Suez Canal Tonnage Certificate (all ships) and Panama Canal Tonnage Certificate (for cargo or passenger carrying ships only).


    (2)  Latest certifications and inspection reports (sonars, SDPS, TCM, TACAN, 2M, HARPOON, TOMAHAWK, TEMPEST, etc.).


    (3)  Sonar transmission patterns, most recent sonar self-noise results, most recent receiver sensitivity, source level and surface ship radiated noise measurements.  If the two latter have been satisfactorily taken within the month prior to the Trial or Inspection, the requirement to conduct these measurements may be waived.  A results report of the most recent sonar dome inspection should be available.


    (4)  Antenna radiation patterns, EMI/RADHAZ surveys, HF antenna installation/impedance report, HF Smith charts and antenna photos.


    (5)  Fire control smooth logs.


    (6)  Radiation cut-out diagrams for all fire control radar and firing cut-out diagrams for all gun mounts and missile

launchers.  Roller path data, tram readings and other battery alignment data.  Star gage readings (if applicable).


    (7)  List of inoperative combat systems equipment, and a copy of the most recent eight o'clock report for combat systems.


    (8)  Oil analysis report records for ordnance equipment.


    (9)  Provide the following information concerning test equipment:



      (a)  Total number of test equipment allowed by SPETERL.



      (b)  Total number of missing items.



      (c)  Total number of inoperative items.



      (d)  Total number of pieces out of calibration.



      (e)  Total number calibrated and on board.



      (f)  Date of current SPETERL.

     

   (g)  Items obtained from outside sources to support INSURV demonstrations.



      (h)  Number of items in excess of SPETERL.


    (10)  A list of the missing pieces of test equipment  impacting on the ability to conduct maintenance or testing.


    (11)  A list of missing or inadequate technical manuals.


    (12)  A list of systems/equipment not covered adequately by PMS which identifies specific problems and associated feedback reports previously submitted.


    (13)  A list of special tools missing and affected systems/equipment.


    (14)  Combat Systems Demonstration Package with appropriate checks filled in.


    (15)  Annotated deficiency list from previous INSURV Trials or Inspections.


    (16)  ASW SCOT results.


    (17)  A list of missing minesweeping equipment.


    (18)  A copy of the latest Mine Readiness Certification Inspection (MRCI) report.

4.  Pre-Underway Phase
    a.  After the INSURV arrival conference, a combat systems arrival meeting will be scheduled.  Attendees will include INSURV inspectors and assistants, cognizant ship's force personnel, including technicians, contractor, and SUPSHIP personnel.  The inspection schedule will be reviewed with emphasis on those aspects involving outside services.  Aircraft schedules and flight plans will be discussed.  Finally, the senior combat systems inspector will provide guidance on the general conduct of the inspection including the DTEs, USW and MIW demonstrations.

    b.  Safety checks of combat system equipment will be accomplished.  Safety checks will be limited to those most likely to cause serious injury to personnel or damage to equipment.

    c.  Emergency/portable and bridge to bridge communications equipment will be checked for satisfactory operation.

    d.  Systems critical to safe navigation will be inspected and operated including surface search/navigation radars, fathometer, navigation lighting, ship's whistle, alarms, etc.

    e.  A check is made of combat systems equipment/spaces to ensure they are secured for sea and properly stowed.

    f.  PMS checks will be conducted with emphasis on equipment required for integrated systems testing and subsequent underway operational demonstrations.

    g.  Integrated systems tests (DSOTS, CSOTS, OCSOT, ASW SCOT, etc) should be conducted at the conclusion of the pre-underway phase to ensure systems are ready for underway demonstrations.

    h.  Communications necessary for outside assistance (e.g., ULM-4 range, aircraft service, etc.) should be checked with assist ship or other activity prior to getting underway to avoid lost services due to lack of communications.

    i.  NTDS endurance run.  On completion of required individual equipment/system checks and before the end of the first day of inspection, the NTDS system will be brought on-line with all interfaces active (e.g., gunfire/ASW etc.).  The system should remain operational without restart or reboot until system programmed operational function appraisals (POFAs) begin following the underway portion of the inspection.  If the system faults at any time during this endurance run or requires restart or reboot (warm or cold) INSURV (if on board) must be notified prior to restart or reboot.  If no inspectors are on board notify the cognizant ship's maintenance personnel and document the problem (e.g., type of fault, symptoms, any printout of memory, etc.) prior to restart or reboot. 

5.  Underway Phase
    a.  This phase will consist of integrated systems testing and operational demonstrations which verify the ship's capability to perform its primary and secondary missions, identified in references (e) and (f).  Emphasis should be on ensuring the ship's primary mission areas are fully demonstrated.

    b.  Execution of the schedule remains the responsibility of the ship.  Schedules will not be changed without approval of the responsible authority and the INSURV senior combat systems inspector.

    c.  A power verification/dead bus pickup demonstration will normally be scheduled by the electrical inspector and the senior combat system inspector during the underway phase.  All equipment must remain energized from its normal source during this demonstration and all electronic spaces must be manned to report 

loss of power or support systems and to restore equipment when power is returned.

    d.  PMS checks will continue as time and schedule permit.

6.  Mission Area Demonstrations.  Specific guidance for each mission area demonstration to be conducted is as follows:

    a.  Anti-Air Warfare

    (1)  Outside Assistance.  Aircraft support for this phase will vary according to the operational capabilities of the ship.  Schedules and profiles should be planned to combine as many demonstrations possible to minimize both the time and the services required.

        (2)  Aircraft for the long range air tracking should have the following minimum capabilities: as close as possible to a one square meter cross section at the frequency of the radar, altitude capability to 30 thousand (30K) feet, UHF radio (secure voice not required), TACAN, IFF system with at least mode 3 and mode 3C, radar system, and sufficient on station time for one run at 30K feet to 225 NM and back, as well as one run for each close-in self defense system, consisting of a low elevation inbound run from 40 NM.  An aircraft with extended on station time should be requested.  


    (3)  Functions Verified



      (a)  Demonstrate maximum detection ranges of each radar system using controlled air services with aircraft profiles at various altitudes to fully demonstrate the system (reference (l)). 



      (b)  Verify applicable range, bearing, and elevation alignment accuracy between each surveillance radar system and fire control system using available relative alignment test program/procedures.



      (c)  Verify performance of all IFF systems, both the interrogators and transponder, to all modes and at maximum range. Use of SESEF services is encouraged.



      (d)  Verify all operational modes of each radar system (e.g., ADT, MTI, etc.).  Jamming services will not be required unless specifically asked for by INSURV.



      (e)  Verify maximum acquisition and track ranges of fire control radar systems at high, medium, and low altitudes.



      (f)  Demonstrate a successful surface-to-air engagement using missile weapons systems (non-firing demonstration).  This should include integrated functions such as automatic detection and track, orders for engagement, weapons directions system (WDS) assignment of FCS and launcher, target scheduling, launcher loading and recommended fire (where applicable).  The objective is to demonstrate the complete detection-track-engage sequence including proper function of NTDS/CDS and WDS programs (reference (l)).



      (g)  Demonstrate a successful surface-to-air engagement using all close-in self defense systems including guns.  See reference (l).



      (h)  Verify and record BLIP/SCAN data for 2D radars.



      (i)  Verify Link 4/4A connectivity (simulated platform may be used if air services are not available).



      (j)  Demonstrate Link 14 transmit and receive capability in all modes.



      (k)  Establish a Link 11 net with at least two other stations.  Link should be demonstrated on both UHF and HF frequencies.

             (l)  Verify Link 16 connectivity with another Link 16 capable unit.



      (m)  Demonstrate TACAN operation.

             (n)  Demonstrate individual NTDS displays in their primary functional mode of operation.

             (o)  Conduct radar output power, VSWR, and receiver sensitivity/MDS measurements on all radars.  Perform all readiness PMS checks on radars.

             (p)  Conduct UHF plain voice checks with aircraft at 200 NM.



      (q)  Demonstrate weapons handling equipment and magazine sprinkler/alarms systems.

    b.  Undersea Warfare

    (1)  Outside Assistance. Targets of opportunity will be tracked using both active and passive sonars.


    (2)  Functions Verified



      (a)  Demonstrate underwater telephone transmit and 

receive functions, all modes.



      (b)  As directed by INSURV, conduct sonar self-noise measurement of each sonar throughout ship's speed range to ensure allowable limits are not exceeded.  Demonstrate Prairie-Masker system in conjunction with this event.



      (c)  Demonstrate correlation of range and bearing between multiple sensors, when applicable, and accuracy of fire control solutions.



      (d)  Demonstrate accuracy of range and bearing transmissions to displays and fire control sub-system, and accuracy of fire control data transmissions to launching systems.



      (e)  Demonstrate launch/retrieval capability of TACTASS.  



      (f)  Demonstrate fathometer range accuracy on all scales.



      (g)  Demonstrate bathythermograph.

             (h)  Demonstrate torpedo countermeasures by streaming and retrieving at maximum ship speed or 25 KTS, whichever is less, and verifying amplifier outputs.



      (i)  Conduct USW demonstration specified in reference (m).

             (j)  Demonstrate at-sea, or through trainers, verification of helo links and displays.

             (k)  Demonstrate sonar dome pressurization system on all domes, and conduct internal dome inspection for AN/SQS-26/53 sonar systems using PMS, Type Commander and NAVSEA requirements.



      (l)  Demonstrate ASROC heating and cooling system.



      (m)  Demonstrate ASROC/SVTT over-the-side handling equipment.



      (n)  Demonstrate weapons handling equipment and magazine sprinkler/alarm systems.

    c.  Anti-Surface Warfare

    (1)  Outside Assistance.  Targets of opportunity will be used.


    (2)  Function Verified



      (a)  Demonstrate ability to conduct Harpoon/Tomahawk attacks (non-firing demonstration).



      (b)  Demonstrate ability to track surface targets and engage with guns and missiles (non-firing demonstration).



      (c)  Demonstrate ability to detect, track, and identify surface targets with radar, ESM, SSES/RDF (coordinate with electronic warfare).



      (d)  Conduct output power, VSWR, receiver sensitivity/MDS measurements of surface search/navigation radars.

             (e)  Demonstrate weapons handling equipment and magazine sprinkler/alarm systems.



      (f)  A PAC fire may be requested for gun mounts (coordinate with INSURV senior combat system inspector in advance of the Trial/Inspections).

    d.  Communications

    (1)  Outside Assistance



      (a)  Shipboard Electronic System Evaluation Facility (SESEF) for HF transmitter/receiver mode checks and for cryptographic system checks will be used.



      (b)  An assist ship for secure voice, teletype and SATCOM demonstrations.


    (2)  Functions Verified



      (a)  Demonstrate emergency/portable communications equipment.  Ensure emergency transmissions are not transmitted outside the ship, which violates international law.



      (b)  Demonstrate all terminal equipment.  A distortion analyzer test set should be on board to conduct PMS check.



      (c)  Demonstrate each HF transmitter/receiver with SESEF. Modes checked will include: USB voice, LSB voice, ISB voice, AM voice, CW and FSK.  Voice checks will consist of a short count.  CW will consist of 10-15 seconds of "V" followed by the ship's international call sign and "AR" (out).  FSK will consist of ten seconds of FOX test message.  A test set should be used for the FSK test; i.e., UGM-8 or UGM-11.  This demonstration should be scheduled during the underway portion of the trial.  Current SESEF information is available in the SESEF Combat Systems Test Procedures Manual (NAVSEA 50300-A1-MAN-010).  



      (d)  Demonstrate all receiver sensitivities using PMS standards.

             (e)  Check transmitter power outputs and VSWR checks using PMS standards.  Power output will be determined using a calibrated RF voltmeter for HF transmitters and UHF/VHF transceivers (instead of internal meters).



      (f)  Measure coupler insertion losses using PMS/RCM standards using a calibrated meter.



      (g)  Conduct operational checks of crypto, secure voice, and terminal equipment with the assist ship or SESEF.  Ensure that crypto keymat is available to test all crypto systems.



      (h)  Operationally demonstrate all signal bridge and visual signaling equipment.



      (i)  Demonstrate HF-to-UHF communications relay.



      (j)  Conduct operational demonstration of message processing equipment and NAVMACS equipment.  Diagnostics and PMS checks will also be conducted.



      (k)  Conduct reliability checks on all antennas through transmission line time domain reflectometry (TDR) checks and antenna meggering.



      (l)  Demonstrate all functions of Quality Control Monitoring System.



      (m)  Demonstrate operability of bridge-to-bridge radios.

    e.  Intelligence, Signals Exploitation and Oceanography

    (1)  Outside Assistance.  Tactical Intelligence (TACINTEL) Link Control Facility (TLCF) for communications checks of the TACINTEL system.


    (2)  Functions Verified



      (a)  Demonstrate the functional capabilities of the OUTBOARD Countermeasures Exploitation System.  Perform loop test of all OUTBOARD antennas and equipment performance checks.

      

   (b)  Demonstrate the functional capabilities of the TACINTEL system.  Send and receive test messages with the TLCF and obtain system response rate statistics.  Perform equipment performance checks.



      (c)  Conduct functional demonstrations of the Cryptologic Combat Support System (CCSS) to include demonstration of data transfer capability with CIC.  Perform equipment performance checks.



      (d)  Intelligence centers perform functional demonstrations of satellite communications, data collection systems, secure television system, tactical mission planning system (TAMPS), photographic processing and interpretation systems, flag data display system (FDDS), joint operational tactical system (JOTS) and security systems.  Conduct equipment performance checks and inspect the tactical flag command center (TFCC) and Sub plot spaces.



      (e)  Demonstrate weather satellite receive systems, atmospheric analysis systems, communications systems and weather 

balloon launching equipment.  Inspect weather sensors such as barometers, anemometers, etc.  Conduct equipment performance checks.

    f.  Electronic Warfare
        (1)  Outside Assistance.  ULM-4 range for active ECM systems only.


    (2)  Functions Verified



      (a)  Demonstrate ability of active ECM systems to function against the ULM-4 range.



      (b)  Demonstrate ability of the ESM system to detect emissions.



      (c)  Check each barrel of each chaff launcher from each firing position using a test round.  Decoys will not be fired.



      (d)  Conduct AN/SLQ-32 diagnostics tests and PMS/RCM tests as outlined in the Combat Systems Demonstration Package.


    
   (e)  Conduct ESM sensitivity checks.



      (f)  Verify ESM bearing correlation with NTDS/radar.  Using services or targets of opportunity, the ship will demonstrate the ability to correlate ESM information with NTDS/radar information to identify contacts.



      (g)  Verify transmission line TDR measurements  and sensitivity and noise balance data for AN/SLQ-32 units.

    g.  Navigation

    (1)  Outside Assistance.  None required.


    (2)  Functions Verified



      (a)  The inspector will review the location of each navigation light for full compliance with the navigation rules.  Findings of these inspections will be documented.   Specific comments will be made on any light not in compliance with the rules and whether a waiver is required. Comments summarizing these results should be included in the report for each ship.  At a minimum he will:




        1.  Verify all navigation lights meet the visibility requirements of the navigation rules.




        2.  Verify the location of task light array (i.e.; below, above, or between the masthead lights).

      


   3.  Verify the required vertical and horizontal separation between all navigation lights exists.




        4.  Verify all navigation lights are in accordance with any previously issued waivers.




        5.  Determine if "closest possible compliance" has been achieved.




        6.  Determine if a waiver due to "special construction or purpose" appears warranted.



      (b)  Demonstrate accuracy of electronic aids to navigation. At least four fixes shall be obtained and plotted using all installed navigational aids (including visual).  A 

visual fix will be required prior to getting underway for comparison.  All electronic NAVAIDS should be operated throughout the underway period.  While piloting, gyro checks on a navigational range should be scheduled.



      (c)  Verify adequacy, arrangement, operation, alignment and conformance with applicable specifications of magnetic and gyro compasses, repeaters, and navigational fixtures including bells, gongs, whistles, portable lights, equipage, emergency equipment, etc.



      (d)  Verify visibility from pilot house, flag bridge, open bridge and look out stations.  Verify signal searchlight arc of visibility.



      (e)  Demonstrate the ability to employ surface search/navigational radar to conduct radar navigation.  Compare CIC and bridge piloting chart fixes (outbound) on the underway day.



      (f)  Verify performance of steering systems, ship control indications and communications.

    h.  Mine Warfare


    (1)  Outside Assistance.  The standard practice shapes for the minehunting sonar will be used.  If not available, targets of opportunity will be used.


    (2)  Functions verified

      

   (a)  Conduct MIW operational demonstration.  This will consist of using the minehunting sonar to conduct a search and classify a target.  The remote operated vehicles (ROV), mine 

neutralization systems, and mechanical and influence sweep gear will also be demonstrated using reference (n).



      (b)  Demonstrate correlation of range and bearing between search and classification sonars.



      (c)  Demonstrate accuracy of range and bearing transmissions to displays.



      (d)  Demonstrate launch/retrieval capability of sonar towed body.  



      (e)  Demonstrate fathometer range accuracy on all scales.



      (f)  Demonstrate bathythermograph.



      (g)  Demonstrate weapons handling equipment and magazine sprinkler/alarm systems (for ROV/SLQ-48 equipped ships).



      (h)  Demonstrate all winches and hoists.



      (i)  Demonstrate all precise navigation systems.

    i.  Information Systems
        (1)  Outside Assistance.  Any available unit participating in a JMCIS/GCCS environment.

        (2)  Functions verified

             (a)  Demonstrate network functionality (reference (o) pertains) on all classified and unclassified networks by exchanging data.

             (b)  Demonstrate compliance with security measures discussed in reference (o) for network operations.

             (c)  Demonstrate compliance with Fleet and Type Commander configuration requirements.

             (d)  Demonstrate capability to maintain networks.

    j.  Protective Systems

        (1) Outside Assistance.  None Required.

        (2) Functions verified

            (a)  Demonstrate protective systems (e.g. magazine sprinkler, missile suppression operation, etc.).

            (b)  Elements which require cycling of hydraulic components, such as sprinkler valves, will generally be exercised at sea in clean water.  

7.  Open-and-Inspect Phase
    a.  A mast inspection should be scheduled for the morning after return from the at-sea demonstration.  All radars and HF communications should be tagged out for the mast inspection.   Communications antennas designated by the INSURV inspector will be inspected and meggered.  Tilting antenna platforms designated by the INSURV inspector will be demonstrated.  A general safety inspection will be conducted.  The condition of all topside connectors will be inspected.

    b.  PMS spotchecks will be completed.

    c.  Equipment designated by the senior combat systems inspector will be opened for inspection.  

    d.  Ordnance handling and stowage capabilities will be demonstrated.  Handling demonstrations typically require use of dummy shapes, which should be obtained as an item of outside assistance.  Verify with INSURV prior to the inspection what training/dummy shapes will be required.

    e.  Small arms and their mountings will be demonstrated to verify firing areas, cutouts and safety devices. 

C-14
C-13

