The GPS (Global Positioning System)

The GPS (Global Positioning System) is a worldwide satellite navigational system used for determining the precise location of an object and providing highly accurate time reference almost anywhere on the earth. The GPS was developed and is operated by the United States Department of Defense, and was originally called NAVSTAR (Navigation System with Timing and Ranging).

The GPS consists of at least 24 satellites and a set of corresponding receivers on the earth. The satellites orbit the earth at approximately 12,000 miles above the surface and make two complete orbits every 24 hours. The GPS satellites continuously transmit digital radio signals that contain data on the satellites location and the exact time to the earth-bound receivers. The satellites are equipped with atomic clocks that are precise to within a billionth of a second.

Both GPS satellites and receivers are prone to timing errors. Ground stations throughout the world monitor the satellites to ensure that their atomic clocks are kept synchronized. Receiver clock errors depend upon the oscillator provided within the unit. However, they can be calculated and then eliminated once the receiver is tracking at least four satellites.

Usually the GPS is able to provide a timing reference with an accuracy of 1 microsecond. In a power system with 60 Hz system frequency, a 1-microsecond corresponds to 0.0216 degrees in phase angle. Therefore, the timing reference provided by the GPS system should be accurate enough for most power system applications.
The GPS maintains it’s own internal system time scale, however correction factors are provided by the GPS so that a receiver can provide (essentially) UTC Time Scale to the accuracy stated above.  The receiver is also capable of applying an offset so as supply various local time zones, but please note that the Time Scale provided remains UTC Time Scale.  It is somewhat confusing that the receiver manufacturers generally use the term “UTC” to describe the condition of no applied offset.  See also the section on Time Zones.  

