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GROUNDING AND BONDING

THE REQUIREMENTS OF THE CONSTRUCTION AND MATERIAL
SPECIFICATIONS (CMS) AND THE TC SERIES OF STANDARD
CONSTRUCT/ON DRAWINGS ARE MODIFIED AS

FOLLOWS:

1. All METALLIC PARTS CONTAINING ELECTRICAL CONDUCTORS
SHALL BE PERMANENTLY JOINED TO FORM AN EFFECTIVE
GROUND FAULT CURRENT PATH BACK TO THE GROUNDED
CONDUCTOR IN THE POWER SERVICE DISCONNECT SWITCH.

A. PROVIDE AN EQUIPMENT GROUNDING CONDUCTOR IN
METALLIC CONDUITS (725.04) IN ADDITION TO THE CON-
DUCTORS SPECIFIED AND BOND THE CONDUIT TO THIS
GROUNDING CONDUCTOR.

B. WHEN AN EQUIPMENT GROUNDING CONDUCTOR IS REQUIRED
IN PLASTIC CONDUIT (725.05), THE INSTALLATION
SHALL INCLUDE A SEPARATE EQUIPMENT GROUNDING
CONDUCTOR IN ADDITION TO THE CONDUCTORS SPECIFIED.

C. METALLIC CONDUIT CARRYING THE LOOP WIRES FROM
IN THE PAVEMENT TO THE PULL BOX SPLICE LOCATION
WILL ONLY BE BONDED AT THE PULL BOX END, AND WILL
NOT CONTAIN AN EQUIPMENT GROUNDING CONDUCTOR.

D. IF MULTIPLE CONDUIT RUNS BEGIN AND END AT THE
SAME POINTS, ONLY ONE EQUIPMENT GROUNDING CON-
DUCTOR IS REQUIRED.

E. IF AN EQUIPMENT GROUNDING CONDUCTOR IS NEEDED
IN CONDUIT BETWEEN SIGNALIZED INTERSECTIONS FOR
UNDERGROUND INTERCONNECT CABLE, THE GROUNDING
SYSTEM FOR EACH SIGNALIZED INTERSECTION WILL BE
SEPARATED ABOUT MIDWAY BETWEEN THE INTERSECTIONS.

F. THE MESSENGER WIRE AT SIGNALIZED INTERSECTIONS
WILL BE USED AS THE CONDUCTIVE PATH FROM CORNER
TO CORNER IF CONDUIT IS NOT PROVIDED UNDER THE
ROADWAY. WHEN CONDUIT CONNECTS THE CORNERS OF
AN INTERSECTION, AN EQUIPMENT GROUNDING CONDUCTOR
SHALL BE USED IN THE CONDUIT.

2. CONDUITS.

A. THE 725.04 CONDUIT SHALL HAVE GROUNDING BUSHINGS
INSTALLED AT ALL TERMINATION POINTS. THE BUSHING
MATERIAL SHALL BE COMPATIBLE WITH GALVANIZED
STEEL CONDUIT AND THE GROUNDING LUG MATERIAL SHALL
BE COMPATIBLE FOR USE WITH COPPER WIRE. THREADED
OR COMPRESSION TYPE BUSHINGS MAY BE USED.

B. THE 725.05 CONDUIT SHALL HAVE THE INSIDE AND OUTSIDE

DIAMETERS OF THE CONDUIT DEBURRED AT ALL

TERMINATION POINTS.

C. BOTH ENDS OF METALLIC CONDUIT SHALL BE BONDED
TO THE EQUIPMENT GROUNDING CONDUCTOR.

D. METALLIC CONDUIT MAY BE BONDED TO METALLIC
BOXES THROUGH THE USE OF CONDUIT FITTINGS UL
APPROVED FOR THIS TYPE OF CONNECTION, WITH THE
BOX BONDED TO THE EQUIPMENT GROUNDING CONDUCTOR.

3. WIRE FOR GROUNDING AND BONDING.

A. USE INSULATED, COPPER WIRE FOR THE EQUIPMENT
GROUNDING CONDUCTOR. BONDING JUMPERS IN BOXES
AND ENCLOSURES MAY BE BARE OR INSULATED COPPER
WIRE. WIRE SIZE SHALL BE AS FOLLOWS:

I. USE 4 AWG BETWEEN THE POWER SERVICE AND
SUPPORTS, POLES, PEDESTALS, CONTROLLER OR
FLASHER CABINETS.

II. USE A MINIMUM 8 AWG BETWEEN LOOP DETECTOR
PULL BOXES AND THE FIRST CONDUIT THAT REQUIRES
A LARGER SIZE AS SPECIFIED IN 3.A.I
ABOVE.

III. USE A MINIMUM 8 AWG BETWEEN THE ‘PREPARE TO
STOP WHEN FLASHING” INSTALLATION (INCLUDING
SUPPORT) AND THE FIRST CONDUIT THAT REQUIRES
A LARGER SIZE AS SPECIFIED IN 3.A.I ABOVE.

IV. THE INSULATION SHALL BE GREEN OR GREEN WITH
YELLOW STRIPE(S). FOR 4 AWG OR LARGER,
INSULATION MAY ALSO BE BLACK WITH GREEN
TAPE/LABELS INSTALLED AT ALL ACCESS POINTS.

GROUNDING AND BONDING (CONTINUED)

B. IN A HIGHWAY LIGHTING SYSTEM, THE EQUIPMENT
GROUNDING CONDUCTOR SHALL BE THE SAME WIRE SIZE
AS THE DUCT CABLE OR DISTRIBUTION CABLE CIRCUIT
CONDUCTORS, WITH THE MINIMUM CONDUCTOR SIZE OF
4 AWG. BONDING JUMPERS WILL BE MINIMUM SIZE 4 AWG.

4. GROUND ROD.

A. A 374 INCH SCHEDULE 40 PVC CONDUIT WILL BE USED
IN FOUNDATIONS AND CONCRETE WALLS FOR THE
GROUNDING CONDUCTOR (GROUND WIRE) RACEWAY TO
THE GROUND ROD. SHOULD METALLIC CONDUIT BE USED,
BOTH ENDS OF THE CONDUIT SHALL BE BONDED TO THE
GROUNDING CONDUCTOR.

B. THE TYPICAL GROUNDING CONDUCTOR (GROUND WIRE)
SHALL BE 4 AWG INSULATED, COPPER.

5. THE GREEN CONDUCTOR IN SIGNAL CABLES (CONDUCTOR
#4) SHALL NOT BE USED TO SUPPLY POWER TO A SIGNAL
INDICATION. IT WILL BE CONNECTED TO THE SIGNAL
BODY AS AN EQUIPMENT GROUND IN ALUMINUM HEADS AND
IT WILL BE UNUSED IN PLASTIC HEADS. UNUSED CONDUCTORS
SHALL BE GROUNDED IN THE CABINET. TYPICAL
USE OF CONDUCTORS IS AS FOLLOWS:

COND. COLOR VEHICLE PEDESTRIAN
NO. SIGNAL SIGNAL
/ BLACK GREEN BALL #] WALK
2 WHITE AC NEUTRAL AC NEUTRAL
3 RED RED BALL #1 DW/FOW
4 GREEN EQUIPMENT GROUND — EQUIPMENT GROUND
5 ORANGE YELLOW BALL #2 DW/FDW
6 BLUE GREEN ARROW #2 WALK
7 WHITE/BLACK YELLOW ARROW NOT USED

6. POWER SERVICE AND DISCONNECT SWITCH.

A. AT THE POWER SERVICE LOCATION, THE GROUNDING
CONDUCTOR (GROUND WIRE) FROM THE DISCONNECT
SWITCH NEUTRAL (AC-) BAR TO THE GROUND ROD SHALL
BE A CONTINUOUS, UNSPLICED CONDUCTOR. IF SPLICED,
IT SHALL BE AN EXOTHERMIC WELD BUTT SPLICE.

B. THE SERVICE NEUTRAL (AC-) SHALL ONLY BE CONNECTED
TO GROUND AT THE PRIMARY POWER SERVICE DISCONNECT
SWITCH.

1. NEMA CONTROLLER CABINETS: IF A POWER SERVICE

DISCONNECT SWITCH IS LOCATED BEFORE THE CONTROLLER

CABINET, THE NEUTRAL (AC-) AND THE
GROUNDING BARS IN THE CONTROLLER CABINET
SHALL NOT BE CONNECTED TOGETHER AS SHOWN
IN NEMA TS-2, FIGURE 5-4.

II. IF SECONDARY DISCONNECT SWITCHES ARE CONNECTED
AFTER THE PRIMARY DISCONNECT SWITCH, THE
NEUTRAL (AC-) SHALL ONLY BE GROUNDED AT THE
PRIMARY SWITCH. EQUIPMENT GROUNDING CONDUCTORS
SHALL BE BROUGHT TO THE PRIMARY
SWITCH, BUT SHALL BE GROUNDED AT BOTH SECONDARY
AND PRIMARY SWITCHES.

7. PAYMENT - ALL MATERIALS AND WORK REQUIRED TO
COMPLETE
THE EFFECTIVE GROUND FAULT CURRENT PATH
SYSTEM ARE INCIDENTAL TO THE CONDUCTORS INSTALLED
BY CONTRACT.

632 STRAIN POLE (STANDARD AND COMBINATION), TYPE
TC-81.11, AS PER PLAN

IN ADDITION TO PROVISIONS OF THE ODOT C&MS, FURNISH AND
INSTALL SIGNAL POLES AS SPECIFIED IN THE PLANS, INCLUDING
POLE HEIGHTS WHICH DIFFER FROM THE POLE HEIGHTS SPECIFIED
ON SCD TC-81.11. THE STRAIN POLE DESIGNER SHALL PROVIDE
DRAWINGS OF A STRAIN POLE WITH STRUCTURAL ASPECTS OF
THE DESIGN AND MATERIALS IN COMPLIANCE WITH THE AASHTO
STANDARD  SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR
HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS. THE STRAIN
POLE SHALL BE ASTM A535 GRADE A OR APPROVED EQUAL WITH
A MINIMUM YIELD STRENGTH OF 50 KSI. DESIGN PARAMETERS
SHALL BE AS DESCRIBED ON SCD TC-81.11.

SUBMIT TO THE ENGINEER PRIOR TO INCORPORATION: TWO
COPIES OF THE STRAIN POLE DRAWINGS AND SHOP DRAWINGS,
WHICH IDENTIFY AND DESCRIBE EACH MANUFACTURED STRAIN
POLE AND STRAIN POLE ITEM WHICH IS BEING INCORPORATED
INTO THE CONSTRUCTION. THE STRAIN POLE DRAWINGS AND
SHOP DRAWINGS SHALL EACH BE REVIEWED, SEALED, STAMPED,
AND DATED BY TWO OHIO REGISTERED PROFESSIONAL ENGINEERS.

PAYMENT FOR ITEM 632 ‘STRAIN POLE, (BY TYPE), AS PER
PLAN” SHALL BE MADE AT THE CONTRACT UNIT PRICE PER EACH
COMPLETE AND IN PLACE, AND SHALL INCLUDE ALL STRAIN POLE
DESIGN, LABOR, MATERIALS, AND EQUIPMENT NECESSARY TO
COMPLETE THE WORK.

632 SIGNALIZATION, MISC. COMA MODEM, FURNISH ONLY

FURNISH A COMA MODEM, A 3-IN-1 SHARKFIN WIFI ANTENNA WITH
CABLES, AND 2-6" AND 2-3° ETHERNET CABLE FOR

REMOTE WIRELESS CELLULAR COMMUNICATION. FOR NETWORK
CONSISTENCY CDMA MODEMS SHALL BE THE SIERRA WIRELESS
AIRLINK MP70 MODEL CONFIGURED FOR THE AT&T NETWORK.

THIS ITEM SHALL INCLUDE THE FURNISHING OF A COMTROL
ROCKETLINX ES8108 ETHERNET SWITCH WITH ALL POWER
SUPPLIES NECESSARY TO FUNCTION.

THIS ITEM SHALL INCLUDE THE FURNISHING AND INSTALLATION
OF A MOUTING BRACKET FOR THE ANTENNA WITH ALL NECESSARY
HARDWARE INCLUDING BUT NOT LIMITED TO SPRING NUTS,
WASHERS, AND BOLTS THAT INSTALLS TO THE MOUNTING
CHANNEL ON THE SIDE OF THE SIGNAL CABINET.

THE COMA MODEM EQUIPMENT SHALL BE DELIVERED TO ODOT
DISTRICT 6 TRAFFIC FOR PROGRAMMING AND INSTALLATION.

ODOT DISTRICT 6 TRAFFIC
ATTN: DAVID CARLIN

400 EAST WILLIAM STREET
DELAWARE, OHIO 43015

THE CONTRACTOR SHALL PROVIDE THE MODEM SERIAL NUMBERS
AND NECESSARY ESN NUMBERS FOR ODOT TO ESTABLISH
WIRELESS SERVICE.

THE DEPARTMENT WILL MEASURE ‘SIGNALIZATION, MISC.: COMA

MODEM, FURNISH ONLY’ BY THE NUMBER OF COMPLETE UNITS
FURNISHED AND RECEIVED BY ODOT DISTRICT 6 TRAFFIC.

ITEM 809 - ATC V6.24 CONTROLLER, AS PER PLAN

THE CONTROLLER UNIT SHALL BE FURNISHED AND INSTALLED PER
SS 809 AND BE LISTED ON THE TRAFFIC AUTHORIZED PRODUCTS
(TAP) LIST.

THE CONTROLLER SHALL BE AN ECONOLITE COBALT AND.

COMPATIBLE WITH THE CABINET TYPE BEING INSTALLED.

633 UNINTERRUPTIBLE POWER SUPPLY (UPS), 1000 WATT, AS PER

PLAN

IN ADDITION TO THE REQUIREMENTS OF CMS 633 AND 733, A
CABINET RISER (8 INCH MINIMUM) AND ANCHOR BOLTS SHALL BE
PROVIDED WITH THE BASE MOUNTED CABINET. BEFORE
PERFORMING THE WORK, THE CONTRACTOR, THE DISTRICT
TRAFFIC ENGINEER AND THE PROJECT ENGINEER WILL PERFORM A
SITE INSPECTION TO ESTABLISH THE LOCATION OF THE UPS
CABINET AND FOUNDATION.

THE UPS CABINET SHALL INCLUDE A GENERATOR POWER PANEL
WITH A HEAVY DUTY POWER RELAY VERSUS THE LINE VOLTAGE
GENERATOR SWITCH. THE GENERATOR INLET SHALL BE A
RECESSED PANEL WITH A DOOR THAT IS FLUSH WITH THE
EXTERNAL SIDE OF THE UPS CABINET. IT SHALL INCLUDE A
RECESSED PLUG, AUTOMATIC TRANSFER SWITCH, A DOOR THAT
SECURELY CLOSES OVER THE POWER CORD, AND AN LED LIGHT
THAT INDICATES LINE POWER IS AVAILABLE.

THE UPS OUTPUT NOTIFICATIONS FOR ON BATTERY, BATTERY 2
HOUR TIMER, AND LOW BATTERY-NO LINE POWER SHALL BE
WIRED INTO THE TRAFFIC SIGNAL CABINET BACK PANEL TO
PROVIDE SPECIAL STATUS ALARMS FOR EACH OUTPUT INTO THE
SIGNAL CONTROLLER. SPECIAL STATUS ALARMS SHALL BE

PROGRAMMED INTO THE CONTROLLER.

THIS ITEM SHALL INCLUDE A RED LED STATUS INDICATOR LAMP
TO ALLOW MAINTENANCE PERSONNEL AND LAW ENFORCEMENT TO
QUICKLY ASSESS WHETHER A TRAFFIC SIGNAL CABINET IS BEING
POWERED BY A UPS. THE LED HOUSING SHALL BE NEMA 4X,
IP65 OR IR66, RATED FOR OUTDOOR USE AND BE TAMPER/
SHATTER RESISTANT. IT SHALL BE A DOMED ENCLOSURE
CONTAINING A RED LENS WITH LED THAT IS VISIBLE FROM 100
FEET MINIMUM. THE ENCLOSURE AND LED LAMP UNIT SHALL BE
PLACED ON THE STREET-SIDE OF THE CABINET OR CENTERED ON
THE TOP SURFACE OF THE UPS CABINET AND SEALED FROM
WATER INTRUSION. IT SHOULD BE WIRED USING MINIMUM 20GA
STRANDED, INSULATED HOOKUP WIRE TO THE STATUS RELAY
OUTPUTS OF THE UPS. THE WIRES SHALL BE TERMINATED BY
LUGS AT THE DISPLAY END AND PERMANENTLY LABELED
‘BACKUP POWER STATUS DISPLAY,” WITH WIRE POLARITY
INDICATED. THE RED LED SHALL ONLY ILLUMINATE TO INDICATE
THE CABINET IS OPERATING UNDER UPS BACKUP POWER (THE
“BACKUP” OPERATING CONDITION). THIS ITEM ALSO INCLUDES
PROGRAMMING THE UPS STATUS RELAY OUTPUTS TO PRODUCE
THE LAMP STATUS DISPLAYS. THESE STATUS DISPLAYS WILL BE
SOLID 100% DUTY CYCLE (NOT FLASHING) DISPLAYS. THE
OPERATING VOLTAGE OF THE LED LAMP SHALL BE 120V AC
UNLESS OTHERWISE INDICATED.

A BATTERY BALANCER SHALL BE FURNISHED AND INSTALLED WITH
THE SYSTEM.

THIS ITEM SHALL INCLUDE A 60 MONTH WARRANTY AS REQUIRED
PER ODOT CMS AND SUPPLEMENTAL SPEC 800.
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