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Section 86-6.04. Use for high mast lighting assemblies.

Replace "Reserved" in section 86-6.04 with:
86-6.04A  General
86-6.04A(1)  Summary
The high mast lighting assembly must include the foundation, pole, luminaire lowering device system, luminaires, and a control pedestal, as shown and as specified in the special provisions.
2
Installation of the lowering device on each pole must be made under the supervision of a trained representative of the lowering device manufacturer. Prior to acceptance of the Contract, a trained representative of the lowering device manufacturer must demonstrate that each high mast lighting assembly operates properly. The demonstration must consist of a minimum of 3 complete cycles of raising and lowering the luminaire ring (complete with luminaires) the full length of the ring's travel, as designed, within 1 working day, prior to acceptance of the Contract.
3
All portions of the high mast lighting assembly must have a minimum design wind velocity rating of 80 mph.
4
The lowering device system must be submitted for inspection and testing. Inspection and testing must be performed at an authorized site in California. The lowering device system must be demonstrated at the Contractor's expense. Notification must be furnished to the Engineer at least 7 days prior to demonstration.
5
After the high mast lighting system is in operation, an instructional video tape (VHS), complete written instructions and a demonstration to State Maintenance personnel on the maintenance of the high mast lighting assembly, including leveling of the luminaire ring and the procedures for the safe raising and lowering of the luminaire ring, must be provided.
6
Spare parts, part lists, and the operating, maintenance, and service instructions, packaged with or accompanying the equipment installed on the project, must be delivered to the Engineer prior to acceptance of the Contract.
7
86-6.04A(2)  Submittals
Submittals for the high mast lighting assembly must comply with section 86-1.04. Submittals must be delivered to the Engineer at least 45 days prior to erection of the high mast lighting assembly. The Engineer must be allowed 45 days for the review of submittals. Review areas will include structural, welding, and electrical.
1.	Descriptive data, design working drawings, erection working drawings (including aiming directions for each luminaire if the luminaire has an asymmetrical light distribution), isolux diagram for each type of luminaire, calculations, and a list of the material used for the high mast lighting assembly must be submitted to the Engineer. The material list must be complete with the name of manufacturer, catalog number, size, capacity, finish, pertinent ratings, and identification symbols used on the plans or in the special provisions for each unit.
2.	Each submittal must consist of 5 copies.
3.	Plans and detailed drawings must be not larger than 22 by 34 inches.
4.	Each separate item submitted must bear a descriptive title and the Contract number.

8
Two copies of the submittals must be sent to the Office of Structure Design. The Engineer must be provided a copy of the cover letter or other notification, and date, that the copies were sent to the Office of Structure Design.
9
86-6.04A(3)  Quality Control and Assurance
The high mast light poles will be inspected at the fabrication site. The Engineer must be notified when materials have been delivered to the fabrication site. After delivery, the Engineer must be provided at least 10 days notice before fabrication of the light poles starts.
10
If all or a portion of the high mast poles are fabricated more than 300 air line miles from both Sacramento and Los Angeles, additional shop inspection expenses will be sustained by the State. Whereas it is and will be impracticable and extremely difficult to ascertain and determine the actual increase in the expenses, it is agreed that payment to the Contractor for furnishing said High Mast Light Poles will be reduced by $2,500 for each fabrication site located more than 300 air line miles from both Sacramento and Los Angeles and an additional $2,500 ($5,000 total) for each fabrication site located more than 3,000 air line miles from both Sacramento and Los Angeles.
11
86-6.04B  Control Pedestal
A control pedestal must be installed in conjunction with each high mast lighting pole as shown. Unless otherwise described, the control pedestal must include the following control equipment:
1.	Applicable circuit breakers (ratings as shown) for:
1.1.	Main breaker
1.2.	Branch circuits (lighting)
1.3.	Motor and control
1.4.	Receptacle
1.5.	Photoelectric control
2.	Remote control reversing switch for winch motor control.
3.	Step-down transformer (properly sized to provide voltage and current necessary for winch motor and receptacle).
4.	Interlock apparatus (winch motor interlocked to the high mast lighting power cable connector).
5.	Photoelectric control (Type V as specified for Service Equipment Enclosure, unless otherwise described).
6.	Duplex receptacle [120 V (ac), GFCI protected].

12
Construction and installation of the control pedestal and circuit breakers must comply with the specifications for a Type III service equipment enclosure in section 86-2.11 and the plans.
13
Electrical connections and terminations must be behind dead front panels. Live connections must not be exposed.
14
Unless otherwise shown, the pedestal must be installed a minimum of 15 feet from the high mast lighting pole with doors opening away from the pole.
15
86-6.04C  Corrosion Resistance
Corrosion resistance must be provided. Methods must include the following:
1.	Avoidance of contact between stainless steel and carbon steel, between different types of stainless steel (including welding material), and between aluminum and ferrous materials.
2.	Utilizing continuous welding to eliminate crevices which retain moisture.
3.	Minimizing welding of stainless steel.
4.	Use of adequate sections and suitable materials to limit stress related corrosion.

16
86-6.04D  Pole
The pole must comply with section 86-2.04.
17
The pole must include shaft, access hole, access hole cover, support plate, and anchor base.
18
The shaft must consist of sections of a round or multisided (16 sides) tapered steel tube with a uniform taper of approximately 0.14 inch per foot. Segments of multisided poles must be convex and must have a minimum bend radius of 4 inches. The pole must be hot-dip galvanized after fabrication under section 75-1.05. Steel used in fabricating the pole must be a weldable quality steel. No field welding must be performed in the assembly of the pole.
19
The pole must have a reinforced access hole to allow adequate clearance for maintaining and servicing the lowering device. Access hole reinforcement must provide a bending strength equal to that of the pole without an opening. Other hardware inside the pole must accommodate the lowering device.
20
The access door must be hinged to the pole, open horizontally 180 degrees, and when in the open position must not interfere with access to the interior of the pole.
21
Unless otherwise shown, the pole must be installed with the access door towards the control pedestal.
22
The pole must be erected plumb. The vertical axis of the erected pole must be within 3 inches of the theoretical vertical axis when measured without the action of sunlight or wind.
23
The pole must comply with the latest edition and interim revisions of the AASHTO "Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals."  The maximum allowable wind deflection must not exceed 14 percent of the pole height.
24
An embossed aluminum plate must be attached with rivets to the outside of each pole approximately 2 inches above the access hole. The nameplate must indicate the name of the pole manufacturer and the height of the pole.
25
A plastic laminated data sheet must be secured on the inside of the access hole door. The data sheet must include the names, addresses and telephone numbers of the manufacturers of the pole, luminaire lowering device and luminaires, and the design parameters, including wind velocity, luminaires (number, wattage, model number, weight, projected area and coefficient of drag), and the weight, projected area and coefficient of drag for the pole top lowering mechanism.
26
86-6.04E  Luminaire Lowering Device
The luminaire lowering device must consist of a head frame, a luminaire ring, and an internal power drive winch unit.
27
The maximum effective projected area of the total assembly at the top of the pole, exclusive of the luminaires, must not exceed 5 square feet.
28
The weight of the head frame, luminaire ring, and cover must not exceed 750 pounds.
29
The head frame must be hot-rolled steel as specified in ASTM A 36. The head frame must be attached to the pole by means of a steel slipfitter and secured by a minimum of 4 stainless steel setscrews as specified in ASTM F 880, Type 304. The head frame must be hot-dip galvanized under section 75-1.05.
30
The head frame must be fitted with at least 6 hoisting cable sheaves of either galvanized or stainless steel, or aluminum, with a minimum 5-inch pitch diameter. The head frame must be fitted with electrical power cable sheaves or rollers configured to provide a minimum bending radius as specified by the power cable manufacturer.
31
The hoisting cable sheaves and electrical power cable sheaves or rollers must be fitted with suitable keepers to keep the cables in their tracks during pole erection and operation. The sheaves must be supported by stainless steel shafts and must be fitted with oil-impregnated sintered bronze bushings or roller bearings.
32
At least 3 hoisting cables must be supplied. The cables must be 3/16 inch, minimum diameter, 7 x 19 strand, stainless steel aircraft cable, manufactured under MIL-8320B.
33
The head frame must be provided with a cover designed for that device and securely attached with stainless steel machine screws under ASTM F 593, Type 304 and self-locking nuts complying with the chemical requirements of ASTM F 594, Type 304, or a stainless steel clamp band. The shape of the lowering device and cover must be symmetrical about a vertical axis.
34
The head frame must also include a minimum of 3 latches that support the luminaire ring when the lowering device is not in operation. Latching must be accomplished by the alternate raising and lowering of the luminaire ring by the winch and hoisting assembly. When the luminaire ring is raised to the top of the pole, the ring must automatically latch and be secure in a locked position. Automatic signaling devices must be visible to indicate that each latch of the luminaire ring is safely locked in place.
35
No moving latch parts or springs must be attached to the head frame. Moving parts of the latching mechanism must be attached to the luminaire ring and serviceable from the ground.
36
The luminaire ring must be fabricated of a 6 by 2 by 0.179 inch (7-gage), minimum, steel channel or a member of equal strength, with the appropriate number of 2-inch nominal steel tube or pipe mounting arms to accommodate the number of luminaires shown. The pipe must comply with ASTM A 53. The ring must be galvanized under section 75-1.05.
37
Roller-contact, spring-loaded centering arms must be provided that must center the luminaire ring while ascending and descending the full length of designed travel on the pole. The arm system must keep the ring concentric with the pole in winds up to 30 mph. The rollers for the centering arms must be a water-resistant, nonmarking material. Axle shafts for arms and rollers must be stainless steel complying with ASTM A 276, Type 304. The arms system must not allow the pole to be inadvertently wedged between the rollers and the luminaire ring. Ultimate support of the luminaire ring must not be lost by individual or total spring failure.
38
Provisions must be made for leveling the luminaire ring while in the lowered position. The luminaire support ring must be level upon installation and again before completion of the work.
39
A prewired 600-V (ac) terminal block in a NEMA Type 3R enclosure and a weatherproof power receptacle must be mounted on the luminaire ring raceway. When the luminaire ring is lowered to ground level, the receptacle must enable the luminaires to be energized and tested.
40
An electrical cable of sufficient length to power the luminaire ring, and with appropriate electrical connections, must be provided to test the luminaires while in the lowered position. A circuit breaker of the rating shown and an outlet box must be provided in the pole base.
41
Electrical cords must be attached to a weathertight wiring chamber through weathertight cable connections. The main power cord must support its full weight when installed. A positive connection between cord segments must be provided across cord joints to prevent stress on the joints.
42
Power cable must be Type SO, rated for 600 V (ac) with the number and size of conductors as required. Luminaire ring distribution cord must be Type ST with insulation suitable for 105 degrees C. Twist-lock receptacles (male and female) must be provided and must be rated at a minimum of 30-A, 480-V (ac).
43
The internal drive mechanism must raise or lower the luminaire ring at an approximate speed of 11 feet per minute. The winch must be furnished with 1/4 inch minimum diameter 7 x 19 strand stainless steel aircraft cable complying with MIL-8320B and of sufficient length to maintain at least 4 wraps around the drum with the luminaire ring in its fully-lowered position. Winch cable must wind uniformly.
44
The internal power drive winch unit must include:
1.	Heavy-duty, totally-enclosed, fan-cooled, reversible universal type motor, rated at 372 W, minimum, for continuous duty, and provided with overcurrent protection.
2.	Adjustable torque limiter with ball or roller bearings on all rotating shafts.
3.	Remote control reversing switch (labeled "UP" and "DOWN") with minimum 20-foot cord.
4.	Worm-gear driven winch.
5.	Mounting frame.
6.	Weatherproof step-down transformer, if necessary, of sufficient power to supply the motor and provided with overcurrent protection. The transformer, when installed inside the pole, must be removable without removing other components.
7.	Other equipment as necessary.

45
Internal power drive winch unit components, including transformer, must be removable through the access hole for repair or replacement.
46
86-6.04F  Luminaires
Each luminaire must consist of a housing, a reflector, a refractor or lens, a ballast, a lamp socket, and a lamp.
47
Housings must be fabricated of aluminum. Housings that are painted must withstand a 1000-hour salt-spray test as specified in ASTM B 117. Metal component parts of the housing must be fabricated from material at least equal in corrosion resistance and finish to the metal in the housing.
48
The optical system, consisting of the reflector, refractor or lens, lamp socket, and lamp must be in a sealed chamber. Sealing must be provided by a gasket between the reflector and refractor or lens, and a gasket between the reflector and lamp socket. The chamber must have provision for filtered flow of air in and out of the chamber due to lamp heat. Filtering must be accomplished by either a separate filter or a filtering gasket.
49
The adjustable component (refractor or reflector) controlling the orientation of the light distribution of asymmetrical luminaires must be rotatable 360 degrees around a vertical axis.
50
Each luminaire must be provided with a slipfitter for mounting on a 2-inch horizontal pipe tenon and must be adjustable to plus or minus 3 degrees from the axis of the tenon.
51
The surface of each reflector must be specular and must be silvered glass or aluminum protected by either an anodized finish or a silicate film. The reflector must be shaped such that a minimum of light is reflected through the arc tube of the lamp.
52
Each refractor or lens must be made of heat resistant glass.
53
Each lamp socket must be a porcelain enclosed mogul-multiple type. The shell must contain integral lamp grips to assure electrical contact under conditions of normal vibrations. The socket must be rated for 1,500 W, 600 V (ac), and 4,000 V (ac) pulse (400 W lamp), or 5,000 V (ac) pulse (1,000 W lamp).
54
Metal halide lamps must be vertical burning, protected from undue vibration and prevented from backing out of the socket by a stainless steel clamp attached to the luminaire.
55
Each luminaire must enclose a dual fuseholder and 2 fuses rated at 5 A at 480 V (ac). Each fuse must be the standard midget ferrule type, with "Non-Time-Delay" feature, must be ETL or UL listed, and must be 13/32" x 1-1/2".
56
The minimum light distribution for each luminaire must be as shown.
57
86-6.04G  Ballasts
The ballast for each high mast luminaire must consist of components (core and coils, capacitors, and starting aid, if required) mounted within a weatherproof housing that integrally attaches to the top of a luminaire support bracket and lamp support assembly. The ballast must be readily removable without removing the luminaire from the bracket arm.
58
Ballasts must be electrically connected to the optical assembly by means of a prewired quick disconnect.
59
Ballasts must be the regulator type.
60
86-6.04H  Metal Halide Lamp Ballasts
For metal halide luminaires, the lamp wattage regulation spread at any lamp voltage, from nominal through the life of the lamp, must vary not more than 22 percent for 1,000 W lamps, for a ± 10 percent input voltage variation. The ballast starting line current must be less than its operating current.
61
Other details of ballasts for metal halide luminaires must be as specified by the luminaire manufacturer.
62
86-6.04I  High-Pressure Sodium Lamps
High pressure sodium lamps must comply with section 86-6.01B. Four hundred-watt high-pressure sodium lamps must have an initial output of 50,000 lumens. One thousand-watt high-pressure sodium lamps must have an initial output of 140,000 lumens.
63
86-6.04J  Metal Halide Lamps
One thousand-watt metal halide lamps must have an initial output of 100,000 lumens and an average rated life of 12,000 hours, based on 10 hours per start.
