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Loran – C Maintenance Support
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ABSTRACT

The United States Coast Guard provides maintenance support for 24 United States Loran-C Transmitting Stations (LORSTA) and Primary Chain Monitor Set (PCMS) sites throughout the United States using Coast Guard personnel assigned to the stations and associated Electronic Systems Support Units (ESUs).  In the current political and economic environment, the Coast Guard believes that the personnel assigned to the LORSTAs can be better used in other billets and to this end, included contractor maintenance of the U.S. Loran-C infrastructure in the scope of the Nationwide Differential Global Positioning System (NDGPS) Engineering and Technical Support Services and Maintenance Contract (contract number DTCG84002-D-AAT079).  This contract was competitively awarded to Raytheon Technical Services Company (RTSC) on 9 November 2001; the largest award-term contract ever awarded by the Coast Guard Maintenance and Logistics Command Atlantic.  In March 2002, RTSC was tasked to develop a Project Plan and associated cost estimate for the possible future transition of Loran-C preventive and corrective maintenance responsibilities from the Coast Guard to the contractor.

The over-riding requirements are to maintain a minimum 99.9 percent availability at each LORSTA.  This requires accomplishing preventive maintenance in accordance with system standards and to provide on-site corrective maintenance commencing within 3 hours of notification of a system casualty.  Repairs will be completed within 8 hours.  This necessitates a very flexible local technician force able to immediately respond to system casualties on a 24/7/365 basis and a comprehensive management, technical and logistics support system.

This paper discusses the findings of the Project Plan and defines the approach to be followed by RTSC to provide the maintenance support should the Coast Guard decide to transition to contractor maintenance.


BACKGROUND
Coast Guard personnel resources continue to be stretched as more missions are placed upon the service.  Homeland Security (HLS), the award of the $15B Deepwater initiative, and the award of the $611M National Distress and Response System Modernization Project (NDRSMP) have all increased the need for personnel resources.  As part of the Loran Recapitalization effort, the Coast Guard is investigating the unstaffing of Loran Transmitting stations and contracting preventive and corrective maintenance functions.  Contractor maintenance is already in place for nearly all Coast Guard Differential GPS (DGPS), National Distress System (NDS), and Vessel Traffic System (VTS) remote sites and has proven extremely efficient and cost effective.

SCOPE OF PROPOSED CONTRACT MAINTENANCE

Contract Maintenance Support (CMS) will provide organizational and intermediate level maintenance for all United States Loran transmitting (solid state stations only) and monitoring sites.  Due to the importance and wide ranging applications of Loran services, a high degree of reliability and prompt technical support will be required.  CMS services will be employed to maintain the Loran System at a 99.7 percent operational availability, ensuring individual LORSTA availability meets or exceeds 99.9 percent.  PCMS site availability is not mandated by a percentage.  Services will include a 7x24x365 call center for single point-of-contact casualty reporting, service dispatch and customer interface.  CMS will provide a robust technical organization to enable a comprehensive preventative and corrective electronic maintenance program for all associated LORSTA and PCMS site equipment.  Services to maintain auxiliary support systems at LORSTA and PCMS sites will also be required.  These auxiliary support systems include maintenance and support for emergency power generators, fuel systems, batteries, lighting, air conditioning, ventilation systems, grounding, safety and protection systems, sensors, and remote monitoring equipment.  Facilities and grounds maintenance will also be required for each site and will include shelter maintenance, grass mowing, vegetation control, weeding, fence and gate maintenance, access road maintenance, snow removal, and site security.  Table 1 lists the major contractor requirements.
Table 1:  Loran System Maintenance Requirements Matrix

	Provide preventive/corrective maintenance support at 24 LORSTAs and 24 PCMS sites.

	Provide organizational and intermediate level maintenance to the electronics equipment and facilities in order to maintain Loran transmitting and monitoring sites.

	Coordinate site visits with the COTR.

	Notify the COTR, Loran Support Unit, and the Navigation Center 45 days prior to all planned visits.

	Safeguard site keys/combinations and ensure the COTR has a copy of all keys and combinations.

	Maintain and provide a quarterly submission of the Maintenance Log /Checklist for each site.

	Provide a Casualty Response Visit Report for each casualty within 5 working days of corrective action.

	Provide a monthly submission of the Planned Visit Schedule.

	Maintain a 7x24x365 Call Center.

	Contact appropriate response personnel within 30 minutes.

	Implement a call escalation arrangement.

	Maintain and provide a Call Center Process flow Chart/Information Sheet upon COTR request.

	Provide casualty response visits during the period of performance for this task order.

	Provide preventive and corrective maintenance for towers and antennas.

	Provide a Tower Discrepancy Report prior to departing the site.

	Provide preventive and corrective maintenance for uninterruptible power supplies and generators.

	Provide preventive and corrective maintenance for air conditioning and ventilation systems.

	Provide grounds and facility maintenance.

	Provide a Grounds/Facility Discrepancy Report prior to departing the site.

	Immediately contact the Coast Guard Navigation Center if onsite spares do not exist to correct the casualty.

	Make every attempt possible to travel with parts anticipated to correct the casualty.

	Visually inspect and replace defective safety related equipment and supplies located at LORSTAs and PCMS sites.

	Provide Safety Equipment Discrepancy Reports as needed.

	Inspect and replace defective locks at LORSTAs and PCMS sites.

	Provide Site Key/Combination List upon COTR request.

	Use ELC Parts Ordering Documents as needed.


Table 1 (Cont’d):  Loran System Maintenance Requirements Matrix

	Maintain a Requisition Log.

	Maintain and provide a Property Log upon COTR request.

	Perform a property inventory w/i thirty (30) days of task order award and by 15SEP each year.

	Procure or acquire all consumables and replacement parts not readily available from Government sources.

	Provide all standard tools.

	Provide material not readily available in the supply system but which is necessary to complete this task in a timely manner.  

	Travel IAW the JFTR.

	Transport equipment when timely means by the government is unavailable.


GENERAL APPROACH

The Southeast U.S. (SEUS) Loran Chain was used as the baseline and benchmark in the development of the Project Plan.  Average man hours and average costs for PM/CM at LORSTA and PCMS sites were used to provide a best estimate for all U.S. facilities.  Researching specific details for every LORSTA and PCMS facility was outside the scope of work required for this effort.  RTSC, WR Systems, and Coast Guard personnel visited LORSTA Jupiter, FL to gain insight into station staffing and maintenance requirements.  While every LORSTA is unique, using Jupiter as a benchmark was considered prudent in order to provide a realistic approach to staffing for PM/CM, auxiliary systems and facility maintenance support.  Jupiter is a smaller station than the others in the SEUS chain, however it provided an excellent example of an unmanned site.  It is anticipated that each station transitioned to contractor maintenance will be accomplished by separate task order and hence, individual station requirements will be taken into account at that time.  Specifics for each site will be given with the issuance of the task order.  Table 2 describes typical functions that will be required under the contract.
Table 2:  Typical LORSTA and PCMS Site Duties/Activities
	Site Functions
	Activity

	Develop Schedules
	Review WBS & publish PM Annual/Monthly schedules

	Conduct preventive maintenance
	Perform maintenance on LORSTA and PCMS equipment

	Site Inspections
	Conduct site inspections monthly

	Supply/Logistics
	Order parts, supplies as necessary

	Test equipment maintenance
	Ensure test equipment calibrated, used and stored properly

	Facility Maintenance
	Perform or sub-contract as necessary

	Auxiliary system maintenance
	Perform or sub-contract as necessary

	Corrective maintenance
	Respond as tasked to system failures

	Documentation
	Annotate history records, TDR and other technical reports

	Training
	Attend training as necessary.  Develop and conduct training

	Quality Assurance
	Develop/implement quality assurance directives

	Monthly Reports
	Prepare and submit required monthly reports

	24/7 Help/Trouble Desk
	Man duty phone respond to trouble calls


To satisfy PM/CM requirements each LORSTA will be staffed with one full-time technician augmented by casual employees.  PCMS sites will not be manned continuously but will be maintained through periodic visits.  PCMS sites will be maintained by personnel from the LORSTA site, casual employees, or by personnel from the program office in Norfolk, Virginia.  Circumstances and maintenance scenarios will dictate who provides this support.

A fully qualified senior Loran-C technician will be hired as a full-time Station Manager to provide continuous support at the LORSTAs.  Where possible, a retired or former USCG person with Loran maintenance experience will be hired.  The Station Manager will live in very close proximity to the LORSTA.  Casual employees will augment the senior technician to satisfy: PM/CM and associated 2-person requirements, 24/7/365 Help Desk support, Station Manager vacation, and during unforeseen emergencies/contingencies.  These casual employees will only work where an additional person is required to provide PM/CM support, 24/7/365 requirements, safety, or contingency requirements.  Three to four casual employees per site will be hired to fulfill these program needs.

As previously stated, casual employees will be used to support the 24/7/365 on-call requirement.   Personnel will be assigned a duty day to carry the on-call cell phone and respond in the event of an outage.  These individuals will be paid two hours per day as compensation for remaining on call regardless of whether they actually have to respond.  These personnel will also provide support in order to account for contingency situations to ensure someone is always available.  They will all be electronic technicians and receive training in the maintenance of Loran systems and equipment.  The use of casual employees for work of this nature has been employed very successfully on the Nationwide Differential Global Positioning System (NDGPS) effort.

Experienced technicians will be required in order to adequately maintain the Loran and PCMS equipment from both the PM and CM perspective.  Qualifications will include education and experience in basic electronics, general and special purpose electronics test equipment, computer operation, landline communications, precise timing generation, and high power RF.  Staffing at LORSTAs will, when possible, be accomplished by hiring retired or prior Coast Guard technicians having a Loran background.  Networking with WR Systems, a Raytheon subcontractor for Loran work, has already begun in order to build a database of the most qualified individuals available in the civilian community.

Auxiliary Systems.
Auxiliary systems include emergency power generators, fuel systems, batteries, tower lighting, heating, ventilation, and air conditioning (HVAC) systems, grounding, safety and protection systems, sensors, and remote monitoring equipment.   LORSTA UPS systems for both the Operations and Transmitter rooms are serviced under an existing manufacturer’s warranty and will continue to be maintained in this manner.  Routine maintenance such as changing filters and lubrication will be accomplished by the Station Manager and maintenance technicians.  Subcontractors will be used for preventive and casualty maintenance requiring specialized training and capability.

Facilities and Grounds.

Facilities and grounds maintenance is also required for each site and includes shelter maintenance, grass mowing, vegetation control, weeding, fence and gate maintenance, access road maintenance, snow removal, and site security.  Auxiliary system and facility preventive and corrective maintenance will most likely be subcontracted to local businesses in the same fashion as is currently done on the NDGPS contract.  This will ensure continued support of the local economy and will provide an increase in the depth of experience over a broad range of requirements.

General Assumptions.

There are numerous assumptions that affect the maintenance approach.  It is assumed that the Coast Guard will provide:

a. Required Loran maintenance and any associated operator training to contractor personnel using CG resources – TRACEN Petaluma, test bed, training documentation and instructors.

b. Complete technical documentation including Technical Manuals, Station As-built plans and a complete set of PMS procedures.

c. All electronics, facilities and ancillary tools and test equipment for maintenance under this contract.

d. All office and non-mission essential critical equipment and furnishing required.

e. Required communications lines and capabilities.

f. A full complement of on-site spare parts, components and modules.  The contractor will initiate orders via CG logistics infrastructure or purchase replacement parts in accordance with a Logistics Support Plan to be developed during start-up.

It is further assumed that:

a. The contractor has no equipment operations role other than those associated with performing PM and CM.

b. The contractor has no base operations functions.

c. During site transition, a complete evaluation of the associated LORSTA and PCMS sites will be made to identify any deficiencies at take over.

d.
Tower/Antenna maintenance (preventive and corrective) will be very limited.  The contractor will conduct visual inspections monthly for tower alignment and the general antenna system condition (from the ground).  This will also be accomplished following each heavy storm, earthquake or icing condition.  Coast Guard civil engineering personnel will conduct all other maintenance, inspections or casualty support.  Alignments will only be accomplished with a surveyor’s transit following severe climatic conditions and will be subcontracted.

e.
Only LORSTAs that have been upgraded as part of the Loran Recapitalization Project effort will be included under this maintenance contract.  This includes LORSTAs with Solid State Transmitters, Operations and Transmitter Room UPS systems, new switch cabinets, and new timing and frequency equipment.

PREVENTIVE MAINTENANCE
A minimum of twelve (12) LORSTA and one (1) PCMS site PM visit per year is required.  PM will be performed in accordance with published CG PMS procedures using approved Maintenance Procedure Cards (MPC) provided by the USCG.  In the event CG PMS procedures are not provided, the contractor will follow Original Equipment Manufacturer (OEM) recommended PM procedures.

The Test Equipment and tools required to perform PM activities was derived from USCG General Purpose Test Equipment (GPTE), Special Purpose Test Equipment (SPTE), Test Equipment Allowance List (TEAL), and CG PMS MPC lists, as well as personal experience maintaining similar equipment.  No repair parts are required for PM.  Specific consumable and/or disposable items required during the course of routine PM include air filters, (gel cell) batteries, and FPS squibs (detonators) that require periodic replacement.

The crane supplied as part of the LORSTA transmitter is required to perform PM on the larger and heavier modules.

CORRECTIVE MAINTENANCE

As a benchmark, an estimate of two (2) CM visits per LORSTA per year and one (1) visit per PCMS site per year was used to develop the Project Plan.

The most likely failure scenarios requiring a CM response to a LORSTA or PCMS site, in order of probability, include (1) communications failures, (2) lightning strikes, and (3) battery failures in the UPS systems.  The equipment power is protected by the UPS systems, so power anomalies should be minimal.  In each scenario, it is presumed that the Coast Guard Navigation Center Watchstander has notified the Help Desk of a problem.  Addressing the three scenarios:

a.
Communications failures are estimated to cause the most significant number of LORSTA and PCMS site CM visits.  These are carrier-based outages that might result in contractor personnel having to respond.  In order to keep the number of site visits to a minimum, it will be prudent for the Coast Guard Navigation Center to first attempt to determine communications vs. equipment failures using all available means prior to calling the contractor for response.  Actual communications outages are reported directly to, and corrected by, the service provider.

b.
Lightning strikes are not predictable.  A typical failure results not from a direct strike, but from a strike nearby that sufficiently ionizes the air and/or nearby power lines to trip protection devices (breakers, fuses, lightning protection circuits).  Nine U.S. LORSTAs have a yearly risk of lightning strike that exceeds a single standard deviation.  However, with the UPS systems installed, indirect lightning strikes should not significantly increase the number of CM visits per year.

c.
Battery failures in the two LORSTA UPS systems and one PCMS site system can be mitigated with an aggressive battery replacement plan.  Maintenance of the HVAC systems at the LORSTAs (large room units) and PCMS sites (window-type A/C units) is important to long battery life.  If the batteries fail, the LORSTA and PCMS site equipment will continue to operate (momentary outages will occur) unless the commercial/generator power is interrupted.

Once a casualty is reported by the Coast Guard, the call center is required to contact the appropriate response personnel within 30 minutes.  Table 3 outlines the repair time requirements.  All times shown are from when the casualty was reported to the contractor by the Coast Guard.

Table 3:  LORSTA/PCMS Site CM Repair Time Requirements

	Type of Casualty
	Time to Dispatch
	Time to Commence Repairs
	Time to Complete Repairs

	LORSTA
	
	
	

	System Casualty (Note 1)
	30 Min
	3 Hours
	8 Hours

	Primary System Casualty (Backup in use)
	30 Min
	12 Hours
	24 Hours

	Backup System Casualty (Primary in use)
	30 Min
	12 Hours
	24 Hours

	Tower Lighting System Failure (Note 2)
	30 Min
	12 Hours
	24 Hours

	PCMS SITE
	
	
	

	Site Casualty (Note 3)
	30 Min
	12 Hours
	24 Hours


Notes:

1.  LORSTA systems are remotely monitored by the Coast Guard Navigation Center.  A Loran Casualty is defined as a fire alarm, intrusion alarm, or total loss of command and control communications.   Also, a Loran signal abnormality which cannot be corrected in a timely manner remotely by the Coast Guard Navigation Center Control Station Watch-stander, complete loss of the HVAC system(s), the inability to switch between generator and commercial power, or the station being on generator power for more than four (4) continuous hours are considered casualties.

Notes (cont’d):

2.  Tower lights are remotely monitored by the Coast Guard Navigation Center.  In the event of a tower lighting system failure, the Coast Guard Navigation Center shall be responsible for notifying the Raytheon Help Desk of the problem.

3.  PCMS sites are remotely monitored by the Coast Guard Navigation Center.  A PCMS Site Casualty is defined as a complete loss of command and control communications, erroneous monitor data, low signal-to-noise ratio, or loss of commercial power.

WHAT ABOUT REMOTE SITES IN ALASKA?

In order to meet the response/repair times listed in Table 3, specific sites in Alaska will require a different maintenance model.  In Alaska, the adverse weather and remote living conditions can make immediate and timely response from off-base impractical.  In these cases, watches must be stood at the Loran site, requiring two technicians on-site 24/7/365 and personnel must stay on-site until relieved.  In some case, there may not be an adequate infrastructure for personnel to live off-base, requiring the technicians to live on-base.  To completely transition the base from Coast Guard to Contractor operations will require a Base Operations Services (BOS) type of contract, which not only addresses the Loran facilities but all personnel and facilities supporting requirements necessary for personnel to live on-site.

Raytheon addressed the unique requirements for the Alaskan sites in a question to the Coast Guard and were advised that we would not be tasked with BOS functions unless we had a Native American (Alaskan Indian) Small Business Subcontractor.  Raytheon has arrangements with a number of Native Alaskan American Small Businesses, including one company – Alutiiq Management Services, LLC, that presently executes the BOS contracts for three DoD Alaskan sites, including Adak.  LORSTAs Attu and Port Clarence would be perfect candidates for this type of contract.

CONCLUSIONS

The Coast Guard Maintenance and Logistics Command Atlantic has several years experience administering maintenance contracts for unstaffed remote sites.  Raytheon Technical Services Company, teamed with WR Systems, are more than capable of taking on contract maintenance of the U.S. Loran System.  Although cost data was not provided as part of this paper due to proprietary reasons, contract maintenance could considerably reduce the recurring cost of operating and maintaining the U.S. Loran System.  Much of the savings would be realized by the reduction of nearly 200 billets from the Loran Program to other Coast Guard Programs.
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