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GROUND POTENTIAL RISE STUDIES
PROTECTING PERSONNEL AND EQUIPMENT AT HIGH VOLTAGE SITES

BACKGROUND .

BUSINESS MODELS AND THE "NOT IN MY BACK YARD" MOVEMENT HAVE MADE IT VERY DIFFICULT TO FIND
NEW LOCATIONS FOR COMMUNICATION TOWERS. THESE REASONS HAVE RESULTED IN THE CURRENT PRAC-
TICE OF UTILIZING HIGH VOLTAGE ENVIRONMENTS (DISTRIBUTION TOWERS AND SUBSTATIONS) AS LOCA-
TIONS. UNDERSTANDING OF THE POTENTIAL HAZARDS POSED BY HIGH VOLTAGE FAULT CONDITIONS TO
PERSONNEL AND EQUIPMENT HAS BECOME CRITICAL.

PROBLEM

ALTHOUGH IT RARELY HAPPENS, THERE IS A DEFINITE POSSIBILITY OF A LINE TO GROUND SHORT OCCUR-
RING AT BOTH DISTRIBUTION TOWERS AND SUBSTATIONS, WHEN THIS SHORT OCCURS, THE GROUNDING
SYSTEM IS REQUIRED TO DISSIPATE THOUSANDS OF AMPS. THE SOIL AND GROUNDING SYSTEM CANNOT IM-
MEDIATELY DISSIPATE THE HUGE AMOUNT OF CURRENT. CONSEQUENTLY, A LARGE VOLTAGE REFERRED TO
AS A GROUND PoOTENTIAL RISE (GPR) WILL DEVELOP.

THIS NORMALLY VERY HIGH VOLTAGE CAN BE HAZARDOUS TO BOTH EQUIPMENT AND PERSONNEL. COM-
MUNICATION SITES INSTALLED WITHIN THESE HIGH VOLTAGE ENVIRONMENTS ARE EXPOSED TO THE SAME
HIGH VOLTAGE FAULT CONDITIONS TO WHICH THE TOWERS AND SUBSTATIONS ARE EXPOSED. ADDITIONAL-
LY. ANY EQUIPMENT LOCATED "‘DOWNSTREAM" BUT ATTACHED VIA COPPER TO THE SITE IS ALSO AT RISK AS
ARE THE CONDUCTORS CONNECTING THE EQUIPMENT.

THE PROTECTION OF PERSONNEL ON SUBSTATIONS HAS BEEN VERY WELL DEVELOPED FOR MANY YEARS
AND IS A CRITICAL COMPONENT OF SUBSTATION DESIGN. IN CONTRAST, ONLY RECENTLY HAS THE PROTEC-
TION OF COMMUNICATION EQUIPMENT AT SUBSTATIONS AND PERSONNEL AND COMMUNICATION EQUIP-
MENT AT DISTRIBUTION TOWERS BEEN CONSIDERED. BOTH PERSONNEL AND EQUIPMENT REQUIRE PROTEC-
TION FROM THE HAZARDOUS AND DAMAGING EFFECTS OF GROUND POTENTIAL RISE (GPR) AND STEP AND
ToucH VOLTAGES.

MAKING IT SAFE, COLLECTING DATA

HIGH VOLTAGE ENVIRONMENTS MUST BE PROPERLY
DESIGNED TO PROVIDE ADEQUATE PROTECTION FOR
PERSONNEL, LOCAL AND DOWNSTREAM EQUIPMENT.
MAKING THE SITE SAFE REQUIRES SOPHISTICATED
SOFTWARE AND CONSIDERABLE INFORMATION. SOME
OF THE INFORMATION REQUIRED INCLUDES FAULT
CURRENT DATA, THE SIZE AND LOCATION OF TOWER
FOUNDATIONS, PLACEMENT AND CONFIGURATIONS
OF ANY EXISTING GROUNDING SYSTEMS. ALSO
CLEARING TIMES FOR FAULTS, (NUMBER OF CYCLES
BEFORE THE OVER-CURRENT DEVICES ACTIVATE) ARE
NEEDED ALONG WITH PROXIMITY TO OTHER UTILITY
STRUCTURES AND TOWERS.
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FINALLY, SOIL RESISTIVITY DATA MUST BE COLLECT-

ED FROM THE SITE ITSELF. NORMALLY THE 4-POINT
WENNER METHOD OF TESTING IS UTILIZED. THE
WENNER METHOD YIELDS SOIL RESISTIVITY DATA AT
MULTIPLE DEPTHS OF THE SITE. DATA IS REQUIRED
FOR DEPTHS OF UP TO 100 FEET AS A MINIMUM. FOR-
TUNATELY, YOU DON'T HAVE TO DIG OR CORE THAT
DEEP, THE WENNER METHOD USES PROBES IN-
STALLED ONLY 8-9 INCHES INTO THE EARTH.

Ground Network

Collecting all of the information requires close
coordination and cooperation from all involved
parties (utility, and engineering firms) from the
earliest design stages.
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MAKING IT SAFE, THE DESIGN

ONCE ALL THE DATA IS COLLECTED, THE WORK CONTINUES WITH THE MODELING, ANALYSIS AND DESIGN TO PROTECT
PERSONNEL AND EQUIPMENT. THE SOPHISTICATED SOFTWARE MENTIONED EARLIER IS USED FOR THIS PURPOSE. A
COMPUTERIZED SOIL RESISTIVITY MODEL OF THE SITE ALONG WITH THE INSTALLED GROUNDING SYSTEM IS DEVELOPED.
THIS MODEL YIELDS THE PERFORMANCE OF THE GROUNDING SYSTEM. THE GROUNDING SYSTEM IS NORMALLY DE-
SIGNED TO MEET THE TELECOM CARRIER'S PERFORMANCE OBJECTIVE. THE GROUNDING SYSTEM'S PERFORMANCE
VALUE (OHMS) ALONG WITH THE FAULT CURRENT DATA (AMPS) FROM THE UTILITY ARE USED TO DETERMINE THE
GROUND PoTENTIAL RISE (GPR) VALUE (OHMS X AMPS).

THE STEP AND TOUCH POTENTIALS ARE DETERMINED AND ACTIONS IDENTIFIED TO MAKE THE SITE SAFE FOR PERSON-
NEL. IN MOST CASES SOME MEASURES ARE REQUIRED. THEY MAY INCLUDE LAYERS OF CRUSHED ROCK OR ASPHALT. IN
RARE CASES THE SOIL STRUCTURE MAY BE SUCH THAT THE NATIVE EARTH PROVIDES ADEQUATE PROTECTION.

THE 300 VOLT LINE IS ALSO CALCULATED. IT IS THE DISTANCE FROM THE SITE WHERE THE GPR VALUE HAS DIMINISHED
TO 300 VOLTS. THIS POINT CAN BE FROM A FEW FEET TO THOUSANDS OF FEET.

STRICT ADHERENCE TO INDUSTRY STANDARDS OF DESIGN AND RECOMMENDED PRACTICES, SUCH AS IEEE STANDARDS
487, 367 AND 80 ARE CRITICAL IN DESIGNING A SITE THAT WILL PROVIDE ADEQUATE SAFETY FOR PERSONNEL AND
EQUIPMENT. UNFORTUNATELY, MANY PROFESSIONALS INVOLVED IN COMMUNICATIONS ARE SIMPLY UNAWARE OF THE
POTENTIAL HAZARDS THAT EXIST IN THE HIGH VOLTAGE ENVIRONMENTS. ANOTHER PROBLEM IS THAT UTILITY COMPA-
NIES SOMETIMES TAKE FOR GRANTED THAT THE INSTALLERS OF THE COMMUNICATION EQUIPMENT ON THEIR PROPER-
TY HAVE MET THE APPROPRIATE DESIGN AND SAFETY CONSIDERATIONS,
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CONCLUSION

UNDERSTANDING AND DEVELOPING A PLAN FOR THE
PROPER INSTALLATION OF COMMUNICATIONS SITES

WITHIN HIGH VOLTAGE ENVIRONMENT IS A CRITICAL  CONTACT US TODAY TO LEARN MORE!

DESIGN COMPONENT. PROTECTING BOTH PERSONNEL

AND THE TELECOM EQUIPMENT ARE THE BENEFITS OF E. 800.962.2610
THE GPR PROCESS. GROUNDING AND PROTECTION OF E. INFO@LYNCOLE.COM
BOTH PERSONNEL AND EQUIPMENT CAN BE TAKEN WWW.LYNCOLE.COM

OUT OF THE REALM OF BLACK MAGIC WITH SOLID EN-
GINEERING PROCESSES AND PRINCIPLES.
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