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GENERAL NOTES: 1.	THESE DRAWINGS PRESENT THE REQUIREMENTS FOR GROUNDING AND BONDING OF PASSENGER THESE DRAWINGS PRESENT THE REQUIREMENTS FOR GROUNDING AND BONDING OF PASSENGER STATIONS FOR COORDINATION WITH THE FUTURE ELECTRIFICATION AND ITS TRACTION POWER RETURN SYSTEM (TPRS). THE TPRS CONSISTS OF VARIOUS COMPONENTS (SUCH AS RUNNING RAILS, RAIL BONDING CABLES, AERIAL STATIC WIRE, AND EARTH) TO ALLOW CURRENT FROM THE ELECTRIC TRAIN VEHICLE TO ULTIMATELY RETURN TO ITS SUPPLY SUBSTATION SOURCE UNDER BOTH NORMAL OPERATING CONDITIONS AND UNDER FAULT CONDITIONS.   2.	THE GROUNDING AND BONDING SYSTEM SHALL PROVIDE THE MEANS TO CARRY TRACTION ELECTRIC THE GROUNDING AND BONDING SYSTEM SHALL PROVIDE THE MEANS TO CARRY TRACTION ELECTRIC CURRENTS INTO THE EARTH, UNDER BOTH NORMAL AND FAULT CONDITIONS, WITHOUT EXCEEDING OPERATING EQUIPMENT LIMITS, WITHOUT THERMAL DEGRADATION OR MECHANICAL BREAKDOWN, AND WITHOUT ADVERSELY AFFECTING CONTINUITY OF SERVICE OR PERSONNEL SAFETY. 3.	THE GROUNDING ELECTRODES SHALL BE CONTAINED WITHIN THE RIGHT OF WAY CONFINES. THE BONDING THE GROUNDING ELECTRODES SHALL BE CONTAINED WITHIN THE RIGHT OF WAY CONFINES. THE BONDING MATERIAL SHALL BE CAPABLE OF SUSTAINING THE SHORT-CIRCUIT CURRENTS FOR UP TO THE TOTAL SWITCH-OFF (TRIP) TIME IMPOSED ON THE SYSTEM WITHOUT THERMAL DEGRADATION OR MECHANICAL BREAKDOWN. THE TRACTION EQUIPMENT BONDING SHALL BE CAPABLE OF DISCHARGING A 15kA FAULT FROM THE OCS WITHIN 0.5 SECONDS. 4.	ADEQUATE BONDING SHALL BE DESIGNED AND INSTALLED THROUGHOUT THE STATION PLATFORM AREA TO ADEQUATE BONDING SHALL BE DESIGNED AND INSTALLED THROUGHOUT THE STATION PLATFORM AREA TO PROVIDE PROPER RETURN CIRCUITS FOR THE NORMAL TRACTION POWER CURRENTS AND FAULT CURRENTS, WITH GROUNDING CONNECTIONS AS SPECIFIED HEREIN WITHOUT AFFECTING LIFE AND PROPERTY. 5.	THE GROUNDING AND BONDING SYSTEM SHALL COMPLY WITH THE REQUIREMENTS OF THE LATEST THE GROUNDING AND BONDING SYSTEM SHALL COMPLY WITH THE REQUIREMENTS OF THE LATEST REVISION OF THE CANADIAN ELECTRICAL CODE PART 1 AND PART 2, THE ONTARIO ELECTRICAL SAFETY CODE, THE NATIONAL ELECTRICAL CODE, METROLINX GUIDELINES AND THE TECHNICAL AND SAFETY RECOMMENDATIONS OF ANSI, IEEE, EN AND OTHER APPLICABLE LOCAL AND INTERNATIONAL CODES AND STANDARDS. 6.	SUGGESTED MANUFACTURERS AND CATALOG NUMBERS FOR STANDARD PRODUCTS ARE PROVIDED HEREIN. SUGGESTED MANUFACTURERS AND CATALOG NUMBERS FOR STANDARD PRODUCTS ARE PROVIDED HEREIN. ALTERNATIVE MATERIALS MAY BE SUPPLIED, WITH CUT SHEETS SUBMITTED FOR OWNERS APPROVAL PRIOR TO PROCEEDING WITH CONSTRUCTION. ALL MATERIALS SHALL BE CSA APPROVED. 7.	PRESCRIBED MATERIALS, CABLES AND APPURTENANCES SHALL BE COMPLIANT WITH APPLICABLE CSA AND PRESCRIBED MATERIALS, CABLES AND APPURTENANCES SHALL BE COMPLIANT WITH APPLICABLE CSA AND ULC STANDARDS.  8.	FOR LOCATIONS THAT ARE ACCESSIBLE TO THE PUBLIC, THE FOLLOWING CONSTRAINTS SHALL APPLY TO FOR LOCATIONS THAT ARE ACCESSIBLE TO THE PUBLIC, THE FOLLOWING CONSTRAINTS SHALL APPLY TO THE GROUNDING AND BONDING DESIGN: A.	ANCHOR BOLTS AND GROUND LUGS SHALL NOT PROTRUDE IN A MANNER THAT COULD RESULT IN ANCHOR BOLTS AND GROUND LUGS SHALL NOT PROTRUDE IN A MANNER THAT COULD RESULT IN INJURY OR PROPERTY DAMAGE; B.	MATERIALS SHALL BE CONCEALED WHEREVER POSSIBLE; MATERIALS SHALL BE CONCEALED WHEREVER POSSIBLE; C.	LOCATION OF GROUNDING TESTING WELL STATIONS IN PUBLIC AREAS SHALL BE AVOIDED; LOCATION OF GROUNDING TESTING WELL STATIONS IN PUBLIC AREAS SHALL BE AVOIDED; D.	TAMPER PROOF HARDWARE SHALL BE USED. TAMPER PROOF HARDWARE SHALL BE USED. 9.	GROUND RESISTANCE MEASUREMENTS, GROUND POTENTIAL RISE STUDIES AND DETAILED DESIGN SHALL GROUND RESISTANCE MEASUREMENTS, GROUND POTENTIAL RISE STUDIES AND DETAILED DESIGN SHALL BE PERFORMED TO DETERMINE THE EXTENT OF GROUNDING AND/OR BONDING WITHIN GIVEN SPECIFIC SITE CONDITIONS. THE MINIMUM SIZED ELECTRIC TRACTION GROUNDING AND/OR BONDING CONDUCTOR SHALL BE #4/0 AWG IN SIZE. 10.	CONTACT SURFACES OF EQUIPMENT OR MISCELLANEOUS STEEL SHALL BE SCRAPED CLEAN TO BRIGHT CONTACT SURFACES OF EQUIPMENT OR MISCELLANEOUS STEEL SHALL BE SCRAPED CLEAN TO BRIGHT METAL AND "NO-OX-ID" GREASE OR EQUIVALENT SHALL BE APPLIED BEFORE BOLTING COPPER GROUND LUG OR USING EXOTHERMIC WELD CONNECTION. 11.	ALL GROUNDING AND BONDING DESIGNS SHALL BE COORDINATED WITH THE VARIOUS DISCIPLINE ALL GROUNDING AND BONDING DESIGNS SHALL BE COORDINATED WITH THE VARIOUS DISCIPLINE DESIGNS, INCLUDING CIVIL, ARCHITECTURAL, ELECTRICAL AND ELECTRONIC, MECHANICAL, AND PLUMBING, TRACTION POWER SUPPLY AND DISTRIBUTION, COMMUNICATIONS, AND SIGNALING. 12.	ALL GROUNDING AND BONDING DESIGNS SHALL BE COORDINATED WITH ELECTROMAGNETIC COMPATIBILITY ALL GROUNDING AND BONDING DESIGNS SHALL BE COORDINATED WITH ELECTROMAGNETIC COMPATIBILITY (EMC) AND ELECTROMAGNETIC INTERFERENCE (EMI) REQUIREMENTS, SO THAT THE RESPECTIVE DESIGNS DO NOT CONFLICT AND RENDER OTHER SYSTEMS INEFFECTIVE.   13.	ALL GROUNDING AND BONDING DESIGNS SHALL BE COORDINATED WITH ANY NEIGHBORING STRAY ALL GROUNDING AND BONDING DESIGNS SHALL BE COORDINATED WITH ANY NEIGHBORING STRAY CURRENT AND CORROSION CONTROL MEASURES FOR ADJACENT SYSTEMS, AS WELL AS WHEN IN THE VICINITY OF DIRECT CURRENT (DC) TRACTION POWER TRANSIT SYSTEMS. 14.	GROUNDING AND BONDING IS TO BE DESIGNED AND IMPLEMENTED PRIMARILY IN ACCORDANCE WITH THE GROUNDING AND BONDING IS TO BE DESIGNED AND IMPLEMENTED PRIMARILY IN ACCORDANCE WITH THE FOLLOWING STANDARDS AS APPLICABLE: CAN/CSA C22.2 NO.0.4 - BONDING AND GROUNDING OF ELECTRICAL EQUIPMENT  CAN/CSA C22.3 NO.2 - GENERAL GROUNDING REQUIREMENTS AND GROUNDING REQUIREMENTS FOR ELECTRICAL SUPPLY STATIONS CAN/CSA C22.2 NO.8 - M91 (REAFFIRMED 2003) RAILWAY ELECTRIFICATION GUIDELINE STANDARD EN 50122-1: RAILWAY APPLICATIONS, FIXED INSTALLATIONS - PROTECTIVE PROVISIONS RELATING TO ELECTRICAL SAFETY AND GROUNDING IEC 60479: EFFECTS OF CURRENT ON HUMAN BEINGS AND LIVESTOCK  CSA B72 - M87 (REAFFIRMED 2008) - INSTALLATION CODE FOR LIGHTNING PROTECTION SYSTEMS NFPA 780: STANDARD FOR LIGHTNING PROTECTION SYSTEMS ONTARIO ELECTRICAL SAFETY CODE (OESC), LATEST EDITION

AutoCAD SHX Text
0

AutoCAD SHX Text
161214

AutoCAD SHX Text
ISSUED AS FINAL EW-ET STANDARDS

AutoCAD SHX Text
OVERHEAD CONTACT LINE ZONE (OCLZ)(CONTINUED): 2.	THE OVERHEAD CONTACT LINE ZONE (OCLZ) REPRESENTS AN AREA WHERE A LIVE BROKEN CONTACT THE OVERHEAD CONTACT LINE ZONE (OCLZ) REPRESENTS AN AREA WHERE A LIVE BROKEN CONTACT LINE, OR LIVE PARTS OF A BROKEN OR DE-WIRED PANTOGRAPH OR ENERGIZED FRAGMENTS, MAY ACCIDENTALLY COME INTO CONTACT WITH WAYSIDE STRUCTURES AND EQUIPMENT. AS DERIVED FROM EUROPEAN STANDARD EN 50122-1, THE OVERHEAD CONTACT LINE ZONE (OCLZ) IS USED TO DEFINE THE AREA IN WHICH NORMALLY NON-CURRENT-CARRYING METALLIC COMPONENTS IN THIS ZONE ARE TO BE EITHER DIRECTLY GROUNDED OR BONDED TO THE TRACTION POWER RETURN SYSTEM TO PROVIDE FOR PERSONNEL SAFETY.  
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C.	A HAND-HOLE ENCLOSURE, WITH A COPPER BUS BAR, SHALL BE INSTALLED AT EACH END OF THE A HAND-HOLE ENCLOSURE, WITH A COPPER BUS BAR, SHALL BE INSTALLED AT EACH END OF THE PLATFORM FOR THIS COUNTERPOISE TO SERVICE AS A TESTING LOCATION, AS WELL AS PERMIT THE CONNECTION TO THE RAILS VIA AN IMPEDANCE BOND. THE IMPEDANCE BOND CONNECTION LOCATION IS TO BE COORDINATED WITH THE SIGNAL SYSTEM DESIGN IN THE FUTURE, BY OTHERS. THE COUNTERPOISE SHALL BE CONNECTED TO THE RAILS AT ONE END ONLY SO AS NOT TO ADVERSELY AFFECT BROKEN RAIL DETECTION. THIS HAND-HOLE ENCLOSURE SHALL BE POLYMER CONCRETE UNLESS IN AREAS SUBJECTED TO VEHICULAR TRAFFIC ALONG THE RIGHT OF WAY, OTHERWISE IT SHALL BE PRECAST CONCRETE SUITABLE FOR PLACEMENT IN ROADWAYS OR COOPER E80 (MIN.) WHEN NEAR TRACKS. D.	ALL NORMALLY NON-CURRENT-CARRYING METALLIC STRUCTURES AND MISCELLANEOUS METALLIC ITEMS ALL NORMALLY NON-CURRENT-CARRYING METALLIC STRUCTURES AND MISCELLANEOUS METALLIC ITEMS (EXCEPT FOR SMALL ITEMS LESS THAN 2X3m) ON THE PLATFORM (INCLUDING PLATFORM REINFORCEMENT STEEL FOR CONCRETE PLATFORMS, ANY OCS POLES, STAIRWAYS, PLATFORM SHELTERS, ELEVATORS, OR OTHER FEATURES) SHALL BE BONDED DIRECTLY TO THE COUNTERPOISE. THE BONDING JUMPERS SHALL BE #4/0 AWG (MINIMUM) COPPER IN SIZE (UNLESS OTHERWISE NOTED).  E.	WHERE OCS POLES ARE PLANNED TO BE WITHIN STATION PLATFORM AREAS, THEIR STATIC WIRE IS TO WHERE OCS POLES ARE PLANNED TO BE WITHIN STATION PLATFORM AREAS, THEIR STATIC WIRE IS TO BE ISOLATED FROM THE POLES, AND ITS FOUNDATION GROUNDED PER OCS REQUIREMENTS FOR A MAXIMUM OF 25 OHMS. THE FOUNDATION GROUNDING SHALL BE BONDED TO THE STATION COUNTERPOISE FURTHER REDUCING THE FOUNDATION GROUND RESISTANCE TO A MAXIMUM OF 5 OHMS. F.	IN AREAS WHERE PORTAL TYPE OCS STRUCTURES ARE LOCATED, AND HAVE THEIR FOUNDATIONS IN IN AREAS WHERE PORTAL TYPE OCS STRUCTURES ARE LOCATED, AND HAVE THEIR FOUNDATIONS IN BOTH INBOUND AND OUTBOUND PLATFORMS, THE OCS POLES SHALL BE BONDED TO THE COUNTERPOISE ONLY AT ONE PLATFORM. THIS IS SO NOT TO CREATE A CROSS-BOND POINT.
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STATION ELECTRICAL AND UTILITY SERVICES: 1.	INSTALLATIONS FOR ELECTRICAL SERVICES SHALL CONFORM TO EN 50122-1:2011 SECTION 7.4.4.1, INSTALLATIONS FOR ELECTRICAL SERVICES SHALL CONFORM TO EN 50122-1:2011 SECTION 7.4.4.1, WHERE IT PERMITS THE EXPOSED CONDUCTIVE PARTS TO BE BONDED DIRECTLY TO THE RETURN CIRCUIT AND THEN DISCONNECTING THE CIRCUIT GROUND WIRE THAT ORIGINATES FROM THE ELECTRICAL PANELBOARD TO THE EXPOSED CONDUCTIVE PART OF THE EQUIPMENT WITHIN THE OCLZ. THE GROUND CONNECTION, WHICH ORIGINATES FROM THE ELECTRICAL PANELBOARD TO THE EXPOSED CONDUCTIVE PART OF THE EQUIPMENT WITHIN THE OCLZ, SHALL BE REMOVED ONLY AFTER THE ELECTRIFICATION IS READY FOR SERVICE. A CONNECTION SHALL ALSO BE MADE FROM THE COUNTERPOISE TO THE MAIN GROUND BUS BAR OF THE STATION POWER SUPPLY (A CROSS BOND SHALL NOT BE CREATED). 2.	NON-METALLIC RACEWAYS SHOULD ALSO BE USED TO ROUTE THESE INCOMING POWER CIRCUITS WHEN NON-METALLIC RACEWAYS SHOULD ALSO BE USED TO ROUTE THESE INCOMING POWER CIRCUITS WHEN ENTERING THE STATION PLATFORM AREA AND OTHER LOCATIONS WITHIN THE OCLZ. 3.	LOW VOLTAGE POWER DISTRIBUTION RACEWAYS WITHIN THE STATION SHALL BE NON-METALLIC.LOW VOLTAGE POWER DISTRIBUTION RACEWAYS WITHIN THE STATION SHALL BE NON-METALLIC.
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3RD PARTY UTILITIES: 1.	EXISTING UTILITIES: EXISTING UTILITIES: A.	EXISTING BURIED 3RD PARTY UTILITIES WILL NOT REQUIRE ADDITIONAL BONDING TO THE TRACTION EXISTING BURIED 3RD PARTY UTILITIES WILL NOT REQUIRE ADDITIONAL BONDING TO THE TRACTION RETURN SYSTEM. EACH UTILITY OWNER SHOULD BE ADVISED OF THE FUTURE ELECTRIFICATION PROJECT. B.	EXPOSED METALLIC UTILITY PIPING (WATER, SEWER, GAS, ELECTRIC) OUTSIDE THE OCLZ SHALL BE EXPOSED METALLIC UTILITY PIPING (WATER, SEWER, GAS, ELECTRIC) OUTSIDE THE OCLZ SHALL BE GROUNDED IN ACCORDANCE WITH THE UTILITY'S REQUIREMENTS. C.	EXPOSED METALLIC UTILITY PIPING THAT IS WITHIN THE OCLZ REQUIRES BONDING TO THE TRACTION EXPOSED METALLIC UTILITY PIPING THAT IS WITHIN THE OCLZ REQUIRES BONDING TO THE TRACTION RETURN SYSTEM. IF CONTINUOUSLY RUNNING WITHIN THE OCLZ AREA, THEN ITS METALLIC PIPING SHALL BE BROKEN INTO SECTIONS OF APPROXIMATELY 305 METERS WITH APPROVED INSULATING COLLARS AND BE BONDED AT ITS MIDPOINT TO THE NEAREST OCS STRUCTURE VIA #4/0 AWG COPPER WIRE. ANY EXISTING EARTH-MADE GROUND CONNECTIONS FROM THESE UTILITIES MAY REMAIN. IF OTHER MECHANISMS WERE USED TO GROUND THESE FACILITIES, METROLINX IS TO BE ADVISED. 2.	NEW UTILITIES: NEW UTILITIES: A.	NEW BURIED 3RD PARTY UTILITIES UNDER THE TRACKS ARE TO BE INSTALLED IN A STEEL CASING NEW BURIED 3RD PARTY UTILITIES UNDER THE TRACKS ARE TO BE INSTALLED IN A STEEL CASING PIPE WITH ITS ENDS SEALED TO PREVENT LEAKAGE AND INGRESS OF MOISTURE AND SOIL. THIS IS TO FACILITATE ANY FUTURE UTILITY REPLACEMENT, IF NECESSARY, AND HELPS PROTECT THE RAILROAD TRACK BED INFRASTRUCTURE IF THE UTILITY CARRYING LIQUID OR PRESSURIZED SUBSTANCES WERE COMPROMISED. B.	EXPOSED METALLIC UTILITY PIPING (WATER, SEWER, GAS, ELECTRIC) OUTSIDE THE OCLZ SHALL BE EXPOSED METALLIC UTILITY PIPING (WATER, SEWER, GAS, ELECTRIC) OUTSIDE THE OCLZ SHALL BE GROUNDED IN ACCORDANCE WITH THE UTILITY'S REQUIREMENTS. C.	EVERY EFFORT MUST BE MADE TO KEEP NEW 3RD PARTY UTILITIES OUTSIDE THE OCLZ AREA. NEW EVERY EFFORT MUST BE MADE TO KEEP NEW 3RD PARTY UTILITIES OUTSIDE THE OCLZ AREA. NEW EXPOSED 3RD PARTY UTILITIES INSIDE THE OCLZ ARE TO HAVE THEIR CARRIER PIPE ENCLOSED IN A STEEL CASING PIPE THAT IS ISOLATED FROM THE CARRIER PIPE BY APPROVED INSULATORS. THE STEEL CASING PIPE SHALL HAVE INSULATING COLLARS AT APPROXIMATELY 305 METERS WITH ITS MIDPOINT BONDED TO THE NEAREST OCS STRUCTURE VIA #4/0 AWG COPPER WIRE.    3.	UTILITIES IN STATION AREA: UTILITIES IN STATION AREA: A.	INSULATING COUPLING SHALL BE INSTALLED ON INCOMING UTILITIES (WATER, SEWER AND GAS) INSULATING COUPLING SHALL BE INSTALLED ON INCOMING UTILITIES (WATER, SEWER AND GAS) ENTERING THE PASSENGER STATIONS INSIDE THE OCLZ. PORTION OF UTILITY INSIDE THE OCLZ IS TO BE BONDED TO THE STATION GROUND GRID.
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OVERHEAD BRIDGE STRUCTURES: 1.	FLASH PLATES SHALL BE PROVIDED AT OVERHEAD BRIDGE STRUCTURES. FLASH PLATES SHALL BE FLASH PLATES SHALL BE PROVIDED AT OVERHEAD BRIDGE STRUCTURES. FLASH PLATES SHALL BE CONDUCTIVE MATERIAL AS STATED IN THE PERFORMANCE SPECIFICATION AND BONDED TO THE TRACTION RETURN SYSTEM. 2.	OVERHEAD STEEL BRIDGES SHALL HAVE TWO CONNECTIONS ON BOTH SIDES OF THE BRIDGE TO THE OVERHEAD STEEL BRIDGES SHALL HAVE TWO CONNECTIONS ON BOTH SIDES OF THE BRIDGE TO THE STATIC WIRE FOR BONDING TO THE TRACTION RETURN SYSTEM.
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STEP AND TOUCH POTENTIALS: 1.	AN ELECTRICAL SAFETY ANALYSIS SHALL TAKE INTO ACCOUNT CRITERIA FOR THE GROUND POTENTIAL AN ELECTRICAL SAFETY ANALYSIS SHALL TAKE INTO ACCOUNT CRITERIA FOR THE GROUND POTENTIAL RISE. THE ANALYSIS SHALL BE UNDERTAKEN TO ASSESS WHICH NORMALLY NON-CURRENT CARRYING CONDUCTIVE PARTS NEED TO BE GROUNDED AND BONDED, AND THE APPROPRIATE METHOD OF IMPLEMENTATION SHALL BE IDENTIFIED TO ENSURE THAT THE STEP AND POTENTIALS ARE WITHIN PERMISSIBLE LIMITS. 2.	THE GROUNDING AND BONDING OF OTHER NON-CURRENT CARRYING EQUIPMENT, ENCLOSURES AND 	THE GROUNDING AND BONDING OF OTHER NON-CURRENT CARRYING EQUIPMENT, ENCLOSURES AND 	ASSOCIATED STRUCTURE, INCLUDING THE OVERHEAD CONTACT SYSTEM (OCS) STRUCTURES, RAILS, 	STATION PLATFORM METALLIC OBJECTS, AND OTHER CONDUCTIVE TRACKSIDE EQUIPMENT, SHALL BE 	DESIGNED SUCH THAT TOUCH VOLTAGES DO NOT EXCEED THE VALUES INDICATED IN STANDARD EN 50122-1: 2011 SECTION 9.2.2.
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GROUNDING AND BONDING AT STATION PLATFORMS: 1.	STATION PLATFORM AREAS REQUIRE SPECIAL CONSIDERATION TO MITIGATE STEP AND TOUCH STATION PLATFORM AREAS REQUIRE SPECIAL CONSIDERATION TO MITIGATE STEP AND TOUCH POTENTIALS WHERE PASSENGERS COULD SIMULTANEOUSLY COME IN CONTACT WITH ROLLING STOCK CAR BODIES AND METALLIC OBJECTS ON THE PLATFORM. IN ADDITION, THE NEED TO PROTECT PERSONNEL AND EQUIPMENT AGAINST TRACTION POWER FAULT CONDITIONS IF THE OCS OR AUTO-TRANSFORMER FEEDER WIRE WERE TO FALL/ENERGIZE THIS AREA. THE CONFIGURATION DEFINED IN AREMA, CHAPTER 33, SECTION 7.5.1.1 METHOD B, SHALL BE EMPLOYED AT PASSENGER STATION AREAS. 2.	RETROFIT STATIONS: RETROFIT STATIONS: A.	FOR RETROFIT INSTALLATIONS OF EXISTING STATIONS PLATFORM GROUNDING, A COUNTERPOISE WIRE FOR RETROFIT INSTALLATIONS OF EXISTING STATIONS PLATFORM GROUNDING, A COUNTERPOISE WIRE (#4/0 AWG COPPER, 37 STRAND) SHALL BE INSTALLED ALONG THE ENTIRE LENGTH OF EACH PLATFORM WITH THE CONDUCTOR BURIED IN EARTH AND EXTENDING A MINIMUM OF 15 METERS (50 FEET) BEYOND THE END OF EACH PLATFORM WITH A TESTED GROUND RESISTANCE VALUE OF 5 OHMS (MAXIMUM).  IF NECESSARY, ADDITIONAL PROVISIONS FOR GROUNDING SHALL BE MADE TO ACHIEVE THE 5 OHM VALUE. THE BURIED COUNTERPOISE WIRE MAY BE INSTALLED ON THE TRACK SIDE OF THE PLATFORM AT A DEPTH (0.41 - 0.61 METERS) TO AVOID DAMAGE FROM TRACK MAINTENANCE OPERATIONS. B.	A HAND-HOLE ENCLOSURE, WITH A COPPER BUS BAR, SHALL BE INSTALLED AT EACH END OF THE A HAND-HOLE ENCLOSURE, WITH A COPPER BUS BAR, SHALL BE INSTALLED AT EACH END OF THE PLATFORM FOR THIS COUNTERPOISE TO SERVICE AS A TESTING LOCATION, AS WELL AS PERMIT THE CONNECTION TO THE RAILS VIA AN IMPEDANCE BOND.  THE IMPEDANCE BOND CONNECTION LOCATION IS TO BE COORDINATED WITH THE SIGNAL SYSTEM DESIGN IN THE FUTURE.  THE COUNTERPOISE SHALL BE CONNECTED TO THE RAILS AT ONE END ONLY SO AS NOT TO ADVERSELY AFFECT BROKEN RAIL DETECTION. THIS HAND-HOLE ENCLOSURE SHALL BE POLYMER CONCRETE UNLESS IN AREAS SUBJECTED TO VEHICULAR TRAFFIC ALONG THE RIGHT OF WAY, OTHERWISE IT SHALL BE PRECAST CONCRETE SUITABLE FOR PLACEMENT IN ROADWAYS. IF ENCLOSURE IS WITHIN 7.5m OF THE CENTERLINE OF TRACK, IT SHALL WITHSTAND COOPER E80 (MIN.) SOIL SURCHARGE LOADS. C.	ADDITIONAL RETROFIT CONSTRUCTION IS REQUIRED AT THE STATION TO INSTALL BONDING JUMPERS ADDITIONAL RETROFIT CONSTRUCTION IS REQUIRED AT THE STATION TO INSTALL BONDING JUMPERS FROM THIS COUNTERPOISE TO PLATFORM METALLIC OBJECTS. THE BONDING JUMPERS SHALL BE #4/0 AWG (MINIMUM) COPPER IN SIZE (UNLESS OTHERWISE NOTED). ALL NORMALLY NON-CURRENT-CARRYING METALLIC STRUCTURES AND MISCELLANEOUS METALLIC ITEMS (EXCEPT FOR SMALL ITEMS 2X3m OR LESS) ON THE PLATFORM (INCLUDING PLATFORM REINFORCEMENT STEEL FOR CONCRETE PLATFORMS, ANY OCS POLES, STAIRWAYS, PLATFORM SHELTERS, ELEVATORS, OR OTHER FEATURES) SHALL BE BONDED DIRECTLY TO THE COUNTERPOISE.   D.	WHERE OCS POLES ARE PLANNED TO BE WITHIN STATION PLATFORM AREAS, THEIR STATIC WIRE IS TO WHERE OCS POLES ARE PLANNED TO BE WITHIN STATION PLATFORM AREAS, THEIR STATIC WIRE IS TO BE ISOLATED FROM THE POLES, AND ITS FOUNDATION GROUNDED PER OCS REQUIREMENTS FOR A MAXIMUM OF 25 OHMS. THE FOUNDATION GROUNDING SHALL BE BONDED TO THE STATION COUNTERPOISE FURTHER REDUCING THE FOUNDATION GROUND RESISTANCE TO A MAXIMUM OF 5 OHMS. IN ADDITION, A PORTION OF THE STATION PLATFORM END, NEAR THE HAND-HOLE ENCLOSURE, SHALL HAVE ITS REBAR EXPOSED TO PERMIT A BOND BETWEEN THE REBAR AND THE COUNTERPOISE WIRE FOR CONCRETE PLATFORMS.   E.	IN AREAS WHERE PORTAL TYPE OCS STRUCTURES ARE LOCATED, AND HAVE THEIR FOUNDATIONS IN IN AREAS WHERE PORTAL TYPE OCS STRUCTURES ARE LOCATED, AND HAVE THEIR FOUNDATIONS IN BOTH INBOUND AND OUTBOUND PLATFORMS, THE OCS POLES SHALL ONLY BE BONDED TO THE COUNTERPOISE ONLY AT ONE PLATFORM. THIS IS SO NOT TO CREATE A CROSS-BOND POINT. 3.	NEW STATIONS AND STATIONS WITH EXTENSIVE REHABILITATION: NEW STATIONS AND STATIONS WITH EXTENSIVE REHABILITATION: A.	FOR NEWLY CONSTRUCTED STATIONS WITH CONCRETE PLATFORMS, THE TOP LAYER OF REBAR IN THE FOR NEWLY CONSTRUCTED STATIONS WITH CONCRETE PLATFORMS, THE TOP LAYER OF REBAR IN THE PLATFORM SHALL BE MADE ELECTRICALLY CONTINUOUS BY EXOTHERMICALLY WELDING THE LONGITUDINAL REBAR SPLICE/OVERLAPS ACROSS THE LENGTH OF THE PLATFORM, IN ADDITION TO EXOTHERMICALLY WELDING THE PERPENDICULAR REBAR CROSSINGS TO THE LONGITUDINAL BARS EVERY 15.25m ON CENTER.  B.	THE ELECTRICALLY CONTINUOUS TOP LAYER OF REBAR, IF CONCRETE PLATFORMS ARE TO BE THE ELECTRICALLY CONTINUOUS TOP LAYER OF REBAR, IF CONCRETE PLATFORMS ARE TO BE CONSTRUCTED, AND A #4/0 AWG, 37 STRAND BARE COPPER WIRE (COUNTERPOISE) SHALL BE INSTALLED ALONG THE ENTIRE LENGTH OF THE PLATFORM TO FACILITATE BONDING OF STATION METALLIC OBJECTS TO THE TRACTION RETURN SYSTEM. THE COUNTERPOISE SHALL BE WITHIN THE SLAB, EXOTHERMICALLY CONNECTED TO THE REBAR APPROXIMATELY EVERY 30.5m, AND EXTENDED A MINIMUM OF 15 METERS (50 FEET) BEYOND THE ENDS OF THE PLATFORM WITH GROUND ROD CONNECTION. THE NETWORK OF REBAR AND COUNTERPOISE GROUND SHALL HAVE A TESTED GROUND RESISTANCE VALUE OF 5 OHMS (MAXIMUM).  IF NECESSARY, ADDITIONAL PROVISIONS FOR GROUNDING SHALL BE MADE TO ACHIEVE THE 5 OHM VALUE.   
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OVERHEAD CONTACT LINE ZONE (OCLZ): 1.	METALLIC OBJECTS AND EQUIPMENT AT PASSENGER STATIONS ARE WITHIN THE OCLZ AND ARE TO BE METALLIC OBJECTS AND EQUIPMENT AT PASSENGER STATIONS ARE WITHIN THE OCLZ AND ARE TO BE PROPERLY GROUNDED AND BONDED. THE GROUNDING AND/OR BONDING CONFIGURATION TO BE EMPLOYED IS DEPENDENT UPON THE EQUIPMENT INVOLVED.  SPECIAL CONSIDERATIONS ARE GIVEN TO RAILROAD SIGNAL, RAILROAD COMMUNICATIONS AND 3RD PARTY UTILITIES.
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NOTES: 1.	SEE DRAWING EW-ET-0101 FOR GENERAL NOTES. SEE DRAWING EW-ET-0101 FOR GENERAL NOTES. 2.	THE OVERHEAD CONTACT LINE ZONE (OCLZ) - A LIVE BROKEN CONTACT LINE, OR LIVE THE OVERHEAD CONTACT LINE ZONE (OCLZ) - A LIVE BROKEN CONTACT LINE, OR LIVE PARTS OF A BROKEN OR DE-WIRED PANTOGRAPH OR ENERGIZED FRAGMENTS, MAY ACCIDENTALLY COME INTO CONTACT WITH WAYSIDE STRUCTURES AND EQUIPMENT. AS DERIVED FROM EUROPEAN STANDARD EN 50122-1, THE OVERHEAD CONTACT LINE ZONE (OCLZ) IS USED TO DEFINE THE AREA IN WHICH NORMALLY NON-CURRENT-CARRYING METALLIC COMPONENTS IN THIS ZONE ARE TO BE EITHER DIRECTLY GROUNDED OR BONDED TO THE TRACTION POWER RETURN SYSTEM TO PROVIDE FOR PERSONNEL SAFETY.  THE GROUNDING AND/OR BONDING CONFIGURATION TO BE EMPLOYED IS DEPENDENT UPON THE EQUIPMENT INVOLVED.  SPECIAL CONSIDERATIONS ARE GIVEN TO RAILROAD SIGNAL, RAILROAD COMMUNICATIONS AND 3RD PARTY UTILITIES AS DESCRIBED HERE IN. A.	THE LIMITS OF THE OVERHEAD CONTACT LINE ZONE BELOW THE TOP OF THE RAIL   THE LIMITS OF THE OVERHEAD CONTACT LINE ZONE BELOW THE TOP OF THE RAIL   EXTEND VERTICALLY DOWN TO THE EARTH SURFACE, EXCEPT WHERE THE TRACKS ARE	LOCATED ON AN AERIAL STRUCTURE WHERE THEY EXTEND DOWN TO THE 	LOCATED ON AN AERIAL STRUCTURE WHERE THEY EXTEND DOWN TO THE 	AERIAL STRUCTURE DECK. IN THE CASE OF ENERGIZED OUT-OF-RUNNING OCS 	CONDUCTORS, THE OVERHEAD CONTACT LINE ZONE SHALL BE EXTENDED 		ACCORDINGLY. THE CLEARANCE ZONES ARE IDENTIFIED HERE IN. 3.	THE OCLZ IS EXTENDED LATERALLY TO A DISTANCE OF 2m FROM OUTERMOST LIVE THE OCLZ IS EXTENDED LATERALLY TO A DISTANCE OF 2m FROM OUTERMOST LIVE TERMINATION WIRE OR ATF. 4.	WHERE THE FALL ZONE OF A TERMINATION WIRE OR ATF EXCEEDS THE 4m 	OF THE WHERE THE FALL ZONE OF A TERMINATION WIRE OR ATF EXCEEDS THE 4m 	OF THE OF THE STANDARD OCLZ, THE ZONE SHALL BE EXTENDED UP TO A DISTANCE OF 2m FROM (AND NORMAL TO) THE TERMINATION WIRE OR ATF.
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