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86  ELECTRICAL SYSTEMS
07-19-13
Replace the paragraphs in section 86-1.01 with:
07-19-13
Section 86 includes general specifications for constructing and rehabilitating electrical systems.
Electrical systems must comply with the material and installation specifications in section 86-2.
Section 86-3 includes specifications for constructing controller assemblies.
Section 86-4 includes specifications for constructing traffic signal faces, programmed visibility signal faces, pedestrian signal faces, flashing beacons, ramp metering signs, and signal mounting assemblies.
Section 86-5 includes specifications for constructing vehicle detectors and pedestrian push button assemblies.
Section 86-6 includes specifications for constructing lighting systems.
Section 86-7 includes specifications for constructing rehabilitating electrical equipment.
Comply with Part 4 of the California MUTCD. Nothing in section 86 is to be construed as to reduce the minimum standards in this manual.
The locations shown for electrical systems are approximate; the Engineer determines the final locations.

Replace the paragraphs in section 86-1.015 with:
07-19-13
actuation: Actuation as defined in the California MUTCD.
channel: Discrete information path.
controller assembly: Assembly for controlling a system's operations, consisting of a controller unit and auxiliary equipment housed in a rainproof cabinet.
controller unit: Part of the controller assembly performing the basic timing and logic functions.
detector: Detector as defined in the California MUTCD.
electrolier: Assembly of a lighting standard and luminaire.
flasher: Device for opening and closing signal circuits at a repetitive rate.
flashing beacon control assembly: Assembly of switches, circuit breakers, terminal blocks, flasher, wiring, and other necessary electrical components housed in a single enclosure for operating a beacon.
inductive loop detector: Detector capable of being actuated by an inductance change caused by a vehicle passing or standing over the loop.
lighting standard: Pole and mast arm supporting the luminaire.
luminaire: Assembly that houses the light source and controls the light emitted from the light source.
magnetic detector: Detector capable of being actuated by an induced voltage caused by a vehicle passing through the earth's magnetic field.
powder coating: Coating applied electrostatically using exterior-grade UV-stable polymer powder.
pretimed controller assembly: Assembly operating traffic signals under a predetermined cycle length.
pull box: A box with a cover that is installed in an accessible place in a run of conduit to facilitate the pulling in of wires or cables.
signal face: Signal face as defined in the California MUTCD.
signal head: Signal head as defined in the California MUTCD.
signal indication: Signal indication as defined in the California MUTCD.
signal section: Signal section as defined in the California MUTCD.
signal standard: Pole and mast arm supporting 1 or more signal faces with or without a luminaire mast arm.
traffic-actuated controller assembly: Assembly for operating traffic signals under the varying demands of traffic as registered by detector actuation.
traffic phase: Signal phase as defined in the California MUTCD.
vehicle: Vehicle as defined in the California Vehicle Code.


Replace the paragraphs in section 86-1.02 with:
07-19-13
Comply with 8 CA Code of Regs § 2299 et seq.
Electrical equipment must comply with one or more of the following standards:
1.	ANSI
2.	ASTM
3.	EIA
4.	NEMA
5.	NETA
6.	UL
7.	Public Utilities Commission, General Order No. 95, "Rules for Overhead Electrical Sign Construction"
8.	Public Utilities Commission, General Order No. 128, "Rules for Construction of Underground Electric Supply and Communication Systems"

Materials and workmanship must comply with:
1.	FCC rules
2.	ITE standards
3.	NEC
4.	California Electrical Code

Electrical equipment and materials must be NRTL certified wherever applicable.

Replace the paragraphs in section 86-1.03 with:
07-19-13
Submit a schedule of values within 15 days after Contract approval.
Determine the quantities required to complete the work. Submit the quantities as part of the schedule of values.
Provide a schedule of values for each lump sum bid item.
Do not include costs for the traffic control system in the schedule of values.
The schedule of values must include the type, size, and installation method for:
1.	Foundations
2.	Standards and poles
3.	Conduit
4.	Pull boxes
5.	Conductors and cables
6.	Service equipment enclosures
7.	Telephone demarcation cabinets
8.	Vehicle signal heads and hardware
9.	Pedestrian signal heads and hardware
10.	Push buttons
11.	Loop detectors
12.	Luminaires and lighting fixtures
13.	Materials shown in the quantity tables on plan sheets labeled E


Replace the paragraphs in section 86-1.04 with:
07-19-13
Within 15 days of Contract approval, submit a list of equipment and materials that you propose to install. Submit the list before shipping equipment or materials to the job site. The list must include the following information:
1.	Manufacturer's name
2.	Make and model number
3.	Month and year of manufacture
4.	Lot and serial numbers
5.	Dimensions
6.	List of components
7.	Manufacturer's installation instructions
8.	Contract number
9.	Your contact information

Supplement the list with 2 copies of the following data:
1.	Schematic wiring diagrams
2.	Scale drawings of cabinets showing location and spacing of shelves, terminal blocks, and equipment, including dimensions
3.	Operation manual

Electrical equipment constructed as shown does not require detailed drawings and diagrams.
Submit 3 sets of computer-generated schematic wiring diagrams for the cabinet.
Place the schematic wiring diagram in a heavy-duty plastic envelope and attach it to the inside of the cabinet door.
Prepare diagrams, plans, and drawings using graphic symbols in IEEE 315, "Graphic Symbols for Electrical and Electronic Diagrams."

Replace the 5th paragraph of section 86-2.04B(2) with:
07-19-13
HS bolts, nuts, and flat washers used to connect slip base plates must comply with the requirements for HS fastener assemblies for use in structural steel joints in section 55-1.02A(1) except rotational capacity testing and tension testing are not required.

Replace the 10th paragraph of section 86-2.04B(2) with:
07-19-13
Bolted connections attaching signal or luminaire arm to the pole must be considered slip critical. Galvanized faying surfaces of plates on luminaire arm, signal arm, and pole must be roughened by hand using a wire brush before assembly and must comply with requirements for Class C surface conditions for slip-critical connections in Specification for Structural Joints Using High-Strength Bolts of the RCSC. Coatings for faying surfaces must comply with the RCSC specification for Class B coatings.

Replace the 1st sentence of item 8 in the list in the 1st paragraph of section 86-2.04B(3) with:
07-19-13
During manufacturing, longitudinal seams on vertical tubular members of cantilevered support structures must be within 90 degrees circumferentially of the center of the longest mast arm connection.

Add between "Exposed" and "conduit" in the 2nd paragraph of section 86-2.05B:
07-19-13
Type 1

Replace the 1st sentence of the 10th paragraph of section 86-2.05C with:
07-19-13
After installing conduit, install the pull tape.

Replace the 1st and 2nd sentences of the 2nd paragraph of section 86-2.05D with:
07-19-13
Install an expansion-deflection fitting for expansion joints with a 1-1/2-inch movement rating. The fitting must be watertight and include a molded neoprene sleeve, a bonding jumper, and 2 silicon bronze or zinc-plated iron hubs.

Replace section 86-2.06 with:
07-19-13
86-2.06  PULL BOXES
86-2.06A  General
86-2.06A(1)  Cover Marking
The cover marking must be clearly defined, uniform in depth, and parallel to either the long or short sides of the cover.
Marking letters must be 1 to 3 inches high.
Before galvanizing steel or cast iron cover, apply marking by one of the following methods:
1.	Use cast iron strip at least 1/4 inch thick with letters raised a minimum of 1/16 inch. Fasten strip to cover with 1/4-inch flathead stainless steel machine bolts and nuts. Peen bolts after tightening.
2.	Use sheet steel strip at least 0.027 inch thick with letters raised a minimum of 1/16 inch. Fasten strip to cover by spot welding, tack welding, or brazing, with 1/4-inch stainless steel rivets or 1/4-inch roundhead stainless steel machine bolts and nuts. Peen bolts after tightening.
3.	Bead weld the letters on cover such that the letters are raised a minimum of 3/32 inch.

86-2.06A(2)  Installation and Use
Space pull boxes no more than 200 feet apart. You may install additional pull boxes to facilitate the work.
You may use a larger standard size pull box than that shown on the plans or specified.
A pull box in ground or sidewalk area must be installed as follows:
1.	Embed bottom of the pull box in crushed rock.
2.	Place a layer of roofing paper on the crushed rock.
3.	Place grout over the layer of roofing paper. Grout must be 0.50 to 1 inch thick and sloped toward the drain hole.
4.	Make a 1-inch drain hole in the center of the pull box through the grout and roofing paper.
5.	Place grout between the pull box and the pull box extension, and around conduits.

The top of the pull box must be flush with the surrounding grade or the top of an adjacent curb, except in unpaved areas where the pull box is not immediately adjacent to and protected by a concrete foundation, pole, or other protective construction. Place the pull box 1-1/4 inches above the surrounding grade. Where practical, place a pull box shown in the vicinity of curbs or adjacent to a standard on the side of the foundation facing away from traffic. If a pull box is installed in a sidewalk area, adjust the depth of the pull box so that the top of the pull box is flush with the sidewalk.
Reconstruct the sump of an existing pull box if disturbed by your activities. Remove old grout and replace with new if the sump was grouted.
86-2.06B  Non–Traffic Pull Boxes
Reserved
86-2.06C  Traffic Pull Boxes
The traffic pull box and cover must comply with ASTM C857, "Standard Practice for Minimum Structural Design Loading for Underground Precast Concrete Utility Structures," for HS20 loading. You must be able to place the load anywhere on the box and cover for 1 minute without causing cracks or permanent deformations.
Frame must be anchored to the box with 1/4 by 2-1/4 inch concrete anchors. Four concrete anchors must be included for No. 3-1/2(T) pull box; one placed in each corner. Six concrete anchors must be included for No. 5(T) and No. 6(T) pull boxes; one placed in each corner and one near the middle of each of the longer sides.
Nuts must be zinc-plated carbon steel, vibration resistant, and have a wedge ramp at the root of the thread.
After installation of traffic pull box, install the steel cover and keep it bolted down when your activities are not in progress at the pull box. When the steel cover is placed for the final time, the cover and Z bar frame must be cleaned of debris and tightened securely.
Steel cover must be countersunk approximately 1/4 inch to accommodate the bolt head. When tightened, the bolt head must not exceed more than 1/8 inch above the top of the cover.
Concrete placed around and under traffic pull boxes must be minor concrete.

Replace the 11th row in the table in the 1st paragraph of section 86-2.08B with:
07-19-13
	Grounded circuit conductor
	Pedestrian push buttons
	Wht
	Blk
	NBR
	14

	
	Signals and multiple lighting
	Wht
	None
	NBR
	10

	
	Flashing beacons and sign lighting
	Wht
	None
	NBR
	12

	
	Lighting control
	Wht
	None
	C-3
	14

	
	Service
	Wht
	None
	NBR
	14




Replace the 1st sentence of the 1st paragraph of section 86-2.08C with:
07-19-13
Circuit conductors, connectors, and terminals must be UL or NRTL listed and rated for 600 V(ac) operation.

Add before the 1st paragraph of section 86-2.09A:
07-19-13
Provide enough traffic signal light conductors for functional operation of the signal. Provide 3 spare conductors in all conduits containing traffic signal light conductors.

Replace the paragraphs in section 86-2.09C with:
07-19-13
Connectors must be crimp type. Use a manufacturer-recommended tool for connectors and terminals to join conductors. Comply with SAE-AS7928.
Terminate stranded conductors smaller than no. 14 in crimp style terminal lugs.
Terminate field conductors no. 12 and smaller with spade type terminals. Terminate field conductors no. 10 and larger with spade type or ring type terminals.

Replace the value for resistivity in the table in the 6th paragraph of section 86-2.09E with:
07-19-13
25 x 1013 Ω per inch, minimum

Add between "the" and "head" in the 3rd sentence of the 2nd paragraph of 86-2.09F:
07-19-13
connector

Replace "project" in the 3rd paragraph of section 86-2.11A with:
10-19-12
work

Replace "Contract" in item 2 in the list in the 11th paragraph of section 86-2.11A with:
10-19-12
work

07-19-13
Delete the 12th paragraph of section 86-2.11A.

Replace section 86-2.11C with:
07-19-13
86-2.11C  Reserved

Replace section 86-2.14A with:
[bookmark: _Toc167001756][bookmark: _Toc238521973]07-19-13
86-2.14A  General
Deliver material and equipment for acceptance testing to either METS or a testing location as ordered.
Allow 30 days for testing. The Department notifies you when testing is complete. You must pick up the material or equipment from the test site and deliver it to the job site.
If material or equipment is rejected, allow 30 days for retesting. The retesting period starts when replacement material or equipment is delivered to the test site.
If material or equipment submitted for testing does not comply with the specifications, remove it within 5 business days after you are notified that the equipment is rejected. If equipment is not removed within that period, the Department may ship it to you and deduct the shipping cost.
Testing and quality control procedures for traffic signal controller assemblies must comply with NEMA TS standards for traffic control systems.

Replace the 2nd paragraph of section 86-3.02A(1) with:
07-19-13
The Department furnishes the BBS components under section 6-2.03.

Replace the 9th paragraph of section 86-3.02B with:
07-19-13
The couplings between the external cabinet and Model 332L cabinet must include a conduit for power connections between the 2 cabinets. Couplings must include:
1.	2-inch nylon-insulated steel chase nipple
2.	2-inch sealing steel locknut
3.	2-inch nylon-insulated steel bushing


07-19-13
Delete item 1.3 in the list in the 7th paragraph of section 86-3.04A.

Replace the 2nd paragraph of section 86-4.01A with:
07-19-13
The housing must not fail structurally as described in the following table:
	Housing Structural Failure

	Housing type
	Test method
	Description of structural failure

	Metal
	California Test 666
	Fracture within the housing assembly or deflection of more than half the lens diameter of the signal section during the wind load test

	Plastic
	California Test 605
	Fracture within the housing assembly or deflection of more than 10 degrees in either the vertical or horizontal plane after the wind load has been removed from the front of the signal face or deflection of more than 6 degrees in either the vertical or horizontal plane after the wind load has been removed from the back of the signal face




Replace the 1st sentence of section 86-4.01A(1) with:
07-19-13
Each metal housing must have a metal visor.

Replace the 1st sentence of section 86-4.01A(2) with:
07-19-13
Each plastic housing must be molded in 1 piece or fabricated from 2 or more pieces and joined into a single piece.

07-19-13
Delete item 1 in the list in section 86-4.01D(1)(b).

Replace the paragraphs in section 86-4.01D(1)(c)(i) with:
07-19-13
LED signal modules must be on the Authorized Material List for LED traffic signals.
The Department tests modules under section 86-2.14A, ANSI/ASQ Z1.4, and:
1.	California Test 604 for LED and circular LED signal modules
2.	California Test 3001 for arrow, U-turn, and bicycle LED signal modules

The LED signal modules submitted for testing must be typical production units. LEDs must be spread evenly across the module.
The Department may test the modules on all parameters specified in section 86-4.01D.

Replace the 1st and 2nd sentences of the 3rd paragraph of 86-4.01D(2)(b) with:
07-19-13
The electrical connection for each flashing LED signal module must be 4 secured, color-coded, jacketed copper wires. The wire must comply with the NEC.

Replace the heading of section 86-4.02 with:
07-19-13
PROGRAMMED VISIBILITY VEHICLE SIGNAL SECTION

Replace "face" in the 1st paragraph of section 86-4.02 with:
07-19-13
section

Add before the 1st sentence in section 86-4.03A:
07-19-13
The pedestrian signal face must be Type A.

Replace the 1st sentence of the 2nd paragraph of section 86-4.03B with:
07-19-13
The Department tests the pedestrian signal's front screen in a horizontal position with its edges supported.

07-19-13
Delete items 1 and 4 in the list in section 86-4.03I(1)(b).

Replace the paragraphs of section 86-4.03I(1)(c)(i) with:
07-19-13
The LED PSF module must be on the Authorized Material List for LED traffic signals.
The Department tests LED PSF modules under section 86-2.14A, ANSI/ASQ Z1.4, and California Test 606.
The LED PSF modules submitted for testing must be representative of typical production units.
The Department may test the modules on all parameters specified in section 86-4.03I.

Replace item 1 in the list in the 1st paragraph of section 86-4.03I(2) with:
07-19-13
1.	Not include reflectors.


Replace item 6 in the list in the 1st paragraph of section 86-4.03I(2) with:
07-19-13
6.	Be able to replace signal lamp optical units and pedestrian signal faces with LEDs.


Replace the table titled "Chromaticity Standards (CIE Chart)" in the 16th paragraph of section 86-4.03I(2) with:
07-19-13
	
Chromaticity Standards (CIE Chart)

	Upraised hand
	X: not greater than 0.659 or less than 0.600
Y: not greater than 0.390 or less than 0.331
Y= 0.990-X

	Walking person
	X: not greater than 0.440 or less than 0.280
Y: not greater than 0.0483 + 0.7917(X) or less than 0.0983 + 0.7917(X)




Add between "beacon" and "must" in the 1st sentence of section 86-4.05:
07-19-13
signal face

07-19-13
Delete "face" in item 1 in the list in the 1st paragraph of section 86-4.05.

Replace the row for viscosity in the table in the 2nd paragraph of section 86-5.01A(3)(c) with:
07-19-13
	Viscosity, Brookfield Thermosel,
no. 27 Spindle, 20 rpm, 190 °C
	D 4402
	2.5–3.5 Pa s


 

Replace the paragraph in section 86-5.01A(3)(d) with:
07-19-13
Use epoxy sealant for repair work in and around sawcuts housing inductive loops.

Replace "all loop conductors" in the 3rd paragraph of section 86-5.01A(4) with:
07-19-13
the detector lead-in cable

Replace "Encase the loop wires" in the 1st sentence of the 3rd paragraph of section 86-5.01A(5) with:
07-19-13
The loop wires must be encased

Replace section 86-5.02 with:
07-19-13
86-5.02  PUSH BUTTON ASSEMBLIES
The housing for a push button assembly must be die-cast or permanent mold-cast aluminum. The assembly must be rainproof and shockproof in any weather condition.
The push button's switch must be a single-pole, double-throw switching unit with screw-type terminals rated 15 A at 125 V(ac). The switch must have:
1.	Plunger actuator and a U frame to allow recessed mounting in the push button housing
2.	Operating force of 3.5 lb
3.	Maximum pretravel of 5/64 inch
4.	Minimum overtravel of 1/32 inch
5.	Differential travel from 0.002 to 0.04 inch
6.	2-inch minimum diameter actuator

Where a push button is attached to a pole, the housing must be shaped to fit the pole's curvature. Use saddles if needed to make a neat and secure fit.
Where a push button is mounted on top of a 2-1/2-inch-diameter post, fit the housing with a slip fitter and use screws to rigidly secure it to the post.
Install the push button and the sign on the crosswalk side of the pole.
Attach the sign on a Type B push button assembly.
For a Type C push button assembly, mount the instruction sign on the same standard as the assembly using 2 straps and saddle brackets.

Add to section 86-5:
07-19-13
86-5.03  ACCESSIBLE PEDESTRIAN SIGNAL
Reserved

Replace "lthe amp" in item 2 in the list in the 1st paragraph of section 86-6.01A(2) with:
07-19-13
the lamp

