
U. S. LORAN ModernizationU. S. LORAN Modernization
CDR John Macaluso

U. S. Coast Guard

27 October 2004

The 2004 International Loran Association
Tokyo, Japan



The views expressed in this briefing are those of the 
authors and are not to be construed as official or 
reflecting the views of the U. S. Coast Guard, the 
Department of Homeland Security, or the U. S. 

Government.  



IntroductionIntroduction
• Legacy Loran Today
• Loran Modernization – Achievements  

– Differential Loran
– Loran Data Channel
– Lorsta Electronics Recapitalization
– Control Station Electronics Recapitalization

• Loran Modernization – Expectations
– Electronics Recapitalization completed
– Time of Transmission (TOT) Control
– Enhanced Loran in CONUS and Alaska



Worldwide Loran & Chayka Worldwide Loran & Chayka 
CoverageCoverage



Today’s Coverage in North AmericaToday’s Coverage in North America



North American Loran SystemNorth American Loran System

TTX Stations: 7 US, 1 CanadianTTX Stations: 7 US, 1 Canadian

Control StationsControl Stations

NewNew--SSX Stations: 4 USSSX Stations: 4 US

SSX Stations: 13 US, 4 CanadianSSX Stations: 13 US, 4 Canadian

Lorsta has NewLorsta has New--TFE: 9 USTFE: 9 US

New SSX Stations 
Installed!

Washington, Indiana, 
and Nevada (2 each)

New TFE also Installed!
Minnesota, New York,

Oklahoma, Florida,
& Montana

LSULSU



New LoranNew Loran--Station ElectronicsStation Electronics

New Solid State Transmitter New Solid State Transmitter 
(NSSX)

New Timing & Frequency New Timing & Frequency 
Equipment  (NTFE)(NSSX) Equipment  (NTFE)



New ControlNew Control--Station ElectronicsStation Electronics

New Loran Consolidated Control System New Loran Consolidated Control System 
(NLCCS)(NLCCS)



Modernized Coverage TodayModernized Coverage Today

+ George    

+ Malone    

+ Havre     + Baudette  

+ Boise City

+ Dana      + Fallon    

+ Searchlght

+ Seneca    
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Differential Loran Differential Loran –– Real WorldReal World

Maritime EnvironmentMaritime Environment Shipboard InstallationShipboard Installation



Differential Loran Differential Loran –– Real TimeReal Time
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Loran Data Channel
• Information modulated on a 9th Pulse
• Preserves navigation information on pulses 1-8
• Feasibility proven with solid-state transmitters
• Successful broadcast & reception proven
• Plans to install at Lorsta Seneca, NY
• Differential corrections from several monitors



Time of Transmission (TOT) Time of Transmission (TOT) 
ControlControl

• By December 2005, in CONUS:
– Lorsta & Consta electronics recapitalized 
– Loran on TOT control (6 chains)

• By December 2006, in Alaska:
– Lorsta operations rooms modernized
– Loran on TOT control (2 chains)

• TOT Control Enables
– All-in-view receiver development
– Individualized Differential Loran



““Enhanced LORAN”Enhanced LORAN”
• “Enhanced Loran” means Loran is ready to act 

as a GPS backup.

• Requirements must be met for:
– Maritime Harbor Entrance & Approach (HEA)

• Accuracy within 20 meters 
– Aviation Non-Precision Approach (NPA)

• Integrity of 99.99999%
– Timing – within 100 nanoseconds of UTC

• Enhanced Loran availability:
– CONUS by December 31, 2008
– Alaska by December 31, 2009



SummarySummary
•• AchievementsAchievements

–– New Solid State Transmitters at 4 LorstasNew Solid State Transmitters at 4 Lorstas

–– New Timing & Frequency Equipment at 9 LorstasNew Timing & Frequency Equipment at 9 Lorstas

–– The Great Lakes Chain is modernized & TOT enabledThe Great Lakes Chain is modernized & TOT enabled

–– All 6 CONUS Master stations are modernizedAll 6 CONUS Master stations are modernized

–– The New Loran Consolidated Control System is readyThe New Loran Consolidated Control System is ready

–– Differential Loran & 9Differential Loran & 9thth Pulse have been proven in real timePulse have been proven in real time

•• ExpectationsExpectations
–– CONUS recapitalization & TOT control by Dec 2005CONUS recapitalization & TOT control by Dec 2005

–– Enhanced Loran in CONUS (2008) and Alaska (2009)Enhanced Loran in CONUS (2008) and Alaska (2009)



Questions?

CDR John Macaluso, USCG CDR John Macaluso, USCG 
jmacaluso@lsu.uscg.miljmacaluso@lsu.uscg.mil

(609) 523(609) 523--72487248

mailto:jmacaluso@lsu.uscg.mil
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