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Loran-C Basics 

ÅA hyperbolic radionavigation systemé 
ïéoperating between 90 kHz and 110 kHzé 

ïéthat uses a very tall antennaé 

ïéthat broadcasts primarily a groundwave 

ïéat high poweré 

ïéthat provides both lateral positioné 

ïéand a robust time and frequency standard 

ÅPreviously in the US: 
ïA supplemental system for en route navigation in the US National 

Airspace System (NAS) 

ïA system for maritime navigation in the coastal confluence zone 
(CCZ)/Economic Exclusion Zone (EEZ) 

ïA Stratum 1 frequency standard (i.e., 1 x 10-11) that also provides 
time within 100 ns of UTC (USNO) 
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ñThe Government is evaluating the ability of an 

enhanced Loran system to support non-precision 

approach for aviation users, harbor entrance and 

approach for maritime users, and improved 

performance for time and frequency users.  If the 

Government concludes as a result of the evaluations 

that Loran-C is not needed or is not cost effective, 

the United States Coast Guard (USCG) will plan to 

disestablish the system by the end of fiscal year 

2008 with appropriate public notice.ò 

US Loran Policy (2000 FRP) 
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The Report: 
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 Document Library 
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The Loran Evaluation Specifics 
Å Determined whether an enhanced Loran (eLoran) system could 

provide the: 

ïAccuracy  

ïAvailability  

ï Integrity  

ïContinuity  

a) to support Lateral Navigation through all phases of flight ï including Non-

Precision Approach (NPA) 

b) to support Harbor Entrance and Approach (HEA) for maritime users 

Å Determined what other ancillary benefits could be derived from the 

continued provision of enhanced Loran services 

ï e.g., to support Stratum 1 frequency and timing users 

Å Determined if providing these services via eLoran would be cost-

beneficial 
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The eLoran Technical Challenge 
Current Capabilities vs. Future Requirements* 

 *   Includes Stratum 1 timing and frequency capability. 

 ** Non-Precision Approach Required Navigation Performance 

0.9985 ï 0.9997 

over 3 hours 

 
0.999 -  0.9999  

over 150 sec  
 

0.997 

Continuity 

10 second 
alarm/ 

25 m error 

(3 x 10-5) 

0.997 - 0.999 
0.004 -  0.01 nm  

(8 ï 20 m)  

US Coast Guard HEA 

Requirements  

0.9999999  
(1 x 10 - 7)  

0.999 ï 0.9999  
0.16 nm 

(307 m) 

FAA NPA (RNP 0.3)** 

Requirements 

10 second 
alarm/ 

25 m error 
0.997 

0.25 nm 

(463 m) 

Loran-C Definition of  

Capability* (US FRP) 

Integrity Availability Accuracy 
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Report Executive Summary 

ÅThe report documented the FAA-led Teamôs Loran evaluation 

program results as requested by the DOT Undersecretary for 

Policy in his role as the Chair of the DOT Positioning and 

Navigation Committee.  

ÅThe government agency, industry, and academic evaluation team 

focused on determining whether Loran could meet aviation and 

maritime radionavigation, and time/frequency application 

requirements, thus providing a viable, cost-effective alternative to 

the GPS in the event of a GPS outage. 

Å Applications evaluated included aviation navigation through non-

precision approach (NPA) operations, maritime navigation through 

harbor entrance and approach (HEA) operations, and time and 

frequency distribution through the Stratum 1 level. 
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The Evaluation Teamôs Conclusion 

ñThe evaluation shows that the modernized Loran 

system could satisfy the current NPA, HEA, and 

timing/frequency requirements in the United States 

and could be used to mitigate the operational 

effects of a disruption in GPS services, thereby 

allowing the users to retain the benefits they derive 

from their use of GPS.ò  
 

ñThis conclusion is based on an analysis of the applicationsô performance 

requirements; expected modification of radionavigation policies, operating 

procedures, transmitter, monitor and control processes, and user equipment 

specifications; completion of the identified Loran-C infrastructure changes; and 

results from numerous field tests.  Collectively, these create the architecture for 

the modernized Loran system.ò 
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eLoran as a Backup to GPS Time and Frequency 

Conclusions 

1. eLoran is the best available backup 

provider to GPS as a reference source 

for precise time synchronization and 

frequency control.  

2. With its large coverage area, its high 

level of redundancy due to multiple 

transmitters, and its ability to be 

received indoors eLoran also has the 

potential to become a leading provider 

of time-of-day information in the United 

States, a role that legacy Loran could 

not fulfill.  
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Å Assembled by the Institute for Defense Analysis (IDA) at the 

request of the DOT Under Secretary for Policy to: 

ï review and assess continuing need for the current US Loran infrastructure 

ï report findings & recommendations directly to Under Secretary of 

Transportation for Policy 

Å IAT Membership: 
ï Dr. Bradford Parkinson ï Stanford University ï Chair 

ï James Doherty ï IDA, former USCG NAVCEN ï Exec Director 

ï John Darrah ï IDA, former Chief Scientist USAF Space Command 

ï Arnold Donahue ï NAPA, former OMB 

ï Dr. Leon Hirsch ï IDA Research Staff Member 

ï Donald Jewell ï IDA, former AF Space Command 

ï Dr. William Klepczynski ï IDA, former US Naval Observatory 

ï Dr. Judah Levine ï NIST Time Services  

ï L. Kirk Lewis ï IDA, Executive Director GPS IRT 

ï Dr. Edwin Stear ï IDA, former VP Boeing & USAF Chief Scientist 

ï Philip Ward ï IDA, former Texas Instruments (GPS receivers) 

ï Pamela Rambow ï IDA Research Assistant  

2006 - 2008 Independent Assessment Team (IAT)  
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IAT : Why eLoran? 

Å eLoran meets needs of identified critical applications ï and others 

ï 10-20 meter accuracy for harbor entrance 

ï 0.3 nautical mile required navigation performance (RNP 0.3) 

ï Stratum 1 for time & frequency users ï 50 ns time accuracy 

Å eLoran is NOT 1958 Loran-C 

ï New infrastructure ï solid state transmitters, state-of-the-art time & frequency 

equipment, uninterruptible power supplies 

ï New operating concepts ï time of transmission, all-in-view signals, message 

channel with differential corrections, integrity, etc.  

ï New user equipment - digital, processes eLoran & GPS signals interchangeably, 

compact H-field antennas to eliminate ñp-staticò 

Å eLoran upgrade & 20 year ops affordability 

ï $159M invested to date ï nonrecurring $17-25M/yr 

ÅAdditional $143M will complete eLoran ï 5-8 years at current funding level 

ï Ops & maintenance currently $37M/yr ï recurring 

ÅReduce routine O&M costs with eLoran efficiencies ï apply savings to identified major 

maintenance backlog ($289M 

ï Avoid $146M costs of decommissioning existing Loran-C infrastructure  
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IAT Conclusions and Recommendations 

Å Reasonable assurance of national PNT availability is prudent 

& responsible policy 

ï For critical safety of life & economic security applications 

ïAnd for all other ñquality of lifeò applications 

Å eLoran is a cost effective backup ï to protect & extend GPS ï 

for identified critical (& other GPS-based) applications 

ï Interoperable & independent 

ï Different physical limitations & failure modes 

ï Seamless operations & GPS threat deterrent 

ÅGiven US Government support, anticipate users will equip 

with eLoran as the backup of choice 

ï International community looking for US leadership  

Å Recommend complete eLoran upgrade & commit to operate 

for 20 years 

ï Affordable within recent funding history 
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North American Loran System ï 2006-2008 

TTX Stations: 5 US, 1 Canadian  

  New Control Stations 

 New SSX Stations: 5 US  

     LSU 

 SSX Stations: 0 US, 4 Canadian     

SSX Stations w/New TFE: 14 US 
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DHS Letter to US Senate Authorization Committee 

20 Sep 2007 

The Spaced-Based Positioning, Navigation and Timing (PNT) 

Executive Committee, co-chaired by the Deputy Secretaries of the 

Department of Defense (DOD) and the Department of Transportation 

(DOT), concurred with a joint Department of Homeland Security 

(DHS)-DOT policy recommendation to pursue ñenhancedò LORAN 

(eLoran) as a national PNT backup to the Global Positioning System 

(GPS) for the U.S. homeland.  As a result, DOT and DHS are jointly 

preparing proposed transition plans to move operations, maintenance, 

construction, and funding for the Loran system from DHS/Coast Guard to 

another government agency so that eLoran may be implemented, upon 

which the Secretary of Homeland Security and the Secretary of 

Transportation can base a final decision on the future of the current Loran 

system, DHS and DOT are in the process of completing these actions and 

are scheduled to make a joint announcement of a decision on Loran by 

the end of this year. 

 



17 Federal Aviation 
Administration 

The Global Loran / eLoran Infrastructure Evolution 

3 June 2014 



18 Federal Aviation 
Administration 

The Global Loran / eLoran Infrastructure Evolution 

3 June 2014 
CGSI 

2008 Post 

2008 

Today 

X 

X 

X 

X X 
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Loran-C / eLoran Status 

Worldwide 
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Loran Stations in Northern Europe (9) 
All Stations Used in a Prototype eLoran Mode 

Å United Kingdom 

ïAnthorn 

Å France 

ï Lessay 

ïSoustons 

ï Brest (    Control Centre) 

Å Germany 

ïSylt 

Å Denmark 

ïEjde 

Å Norway 

ïBerlevag 

ï Bo 

ï Jan-Mayen 

ï Vaerlandet 
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Northern European Loran Station Status 
Å United Kingdom 
ïAnthorn Station built at low cost/operated at low cost commercially 

through contract with General Lighthouse Authorities of the UK and 

Ireland 
ÅCosts spread across multiple UK Govôt Agencies 

ÅCoordinated by Centre for the Protection of National Infrastructure (Cabinet-

level organization) 

ïUsed nationally for precise timing and by a Govôt agency for secure data 

ïFinances continued operation of Sylt station (Germany) 

ïFully supportive of eLoran as a PNT alternative to GNSS 

Å France 
ïLessay and Soustons Stations and Brest Control Centre operated by 

French DCNS 

ïCurrent economic situation/politics is putting continuation of current 

stations in jeopardy 
ÅNo decision had been made 

ÅGovôt under positive pressure from commercial interests, including telecom sector 

ÅSignificant interest in commercial operation of the system 



22 Federal Aviation 
Administration 

The Global Loran / eLoran Infrastructure Evolution 

3 June 2014 

ÅGermany 
ïContinues to operate Sylt station financed in part by UK 

ÅDenmark  
ïContinues to operate Ejde Station financed by France 

ÅNorway 
ïHas announced that the Govôt intends to discontinue its Loran-C 

operations in 2016 

ÅSupport of Loran has changed a number of times over the years 

depending on the Government 

ÅThe Netherlands 
ïHas no stations, but testing highest accuracy enhanced differential 

Loran (eDLoran) to ensure efficiency and capacity in the Port of 

Rotterdam 

ïExtreme support for the need for eLoran to ensure continuation of 

operations in the event of a GNSS service disruption 

Northern European Loran Station Status 
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eLoran configuration at Rotterdam harbor  
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eDLoran Measurements at Hoek van Holland 

Red    =  Raw eLoran  

Blue   =  10m wide GPS-RTK  

White =  eDLoran  


