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SECTION 261901
OVERHEAD ELECTRICAL SERVICE

SEE INFORMATION AT END OF SECTION
PART 1   GENERAL

1.01
REFERENCES


A.
ANSI C2 National Electrical Safety Code.

1.02
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to the following products specified in this Section:



1.
Conductors and Cables.



2.
Poles, Crossarms.



3.
Street and Grounds Lighting Assemblies.


B.
Product Data:  Catalog sheets, specifications and installation instructions.

INCLUDE PARAGRAPH BELOW WHEN REQUIRED BY THE ELECTRIC UTILITY COMPANY.

C.
Electric Utility Company Approval:



1.
Also submit product data for NP-1 (meter pole) and all equipment thereon to the electric utility company for approval.  Send to:

INSERT NAME AND ADDRESS OF UTILITY COMPANY, ALSO NAME OF PERSON WHO IS TO RECEIVE THE DATA.


2.
After product data has been approved by the electric utility company, forward 2 copies with utility company letter indicating approval.

1.03
PRODUCT DELIVERY


A.
Date of Manufacture:  No insulated conductor over one year old when delivered to the site will be accepted.


B.
Marking and Tagging:  Mark and tag conductors for delivery to the site the same as required for sample labels.

PART 2   PRODUCTS

2.01
CONDUCTORS AND CABLES

USE PARAGRAPH BELOW FOR APPLICATIONS SUBJECT TO LEAST CORROSIVE ENVIRONMENTS.  ACSR/GA IS THE MOST COMMON ALUMINUM CONDUCTOR AVAILABLE.

A.
Bare Aluminum Conductors:  Stranded, hard drawn EC grade aluminum conductors with Class A galvanized steel core wire (ACSR/GA), conforming to ASTM Standards B230, B232, B498.

USE PARAGRAPH BELOW FOR ENVIRONMENTS SUBJECT TO MODERATE CORROSION:  NEAR CITIES OR LIGHT INDUSTRIAL AREAS.

B.
Bare Aluminum Conductors:  Stranded, hard drawn EC grade aluminum conductors with Class B galvanized steel core wire (ACSR/GB) or aluminized steel core wire (ACSR/AZ), conforming to ASTM Standards B230, B232, B341, B498.

USE PARAGRAPH BELOW FOR ENVIRONMENTS SUBJECT TO SEVERE CORROSION:  IN CITIES, NEAR THE OCEAN, ETC.

C.
Bare Aluminum Conductors:  Stranded, hard drawn EC grade aluminum conductors with Class C galvanized steel core wire (ACSR/GC) or aluminum clad steel core wire (ACSR/AW), conforming to ASTM Standards B230, B232, B498, B502.


D.
Bare Copper Conductors:  Medium hard drawn copper conductors conforming to ASTM B2 (under No. 4 AWG) and ASTM B8 (No. 4 AWG and over).


E.
Weather-Resistant Conductors:  Aluminum (ACSR) or copper conductors covered with black thermoplastic polyethylene, conforming to ANSI C8.35 Specifications for Weather-Resistant Polyolefin-Covered Wire and Cable.

USE PARAGRAPH ABOVE FOR LINES SUBJECT TO LIGHT OR INFREQUENT DEMAND CYCLES.  USE PARAGRAPH BELOW FOR ALL OTHER APPLICATIONS.

F.
Weather-Resistant Conductors:  Aluminum (ACSR) or copper conductors covered with filled cross-linked-thermosetting polyolefin, conforming to ANSI C8.35 Specifications for Weather-Resistant Polyolefin-Covered Wire and Cable.


G.
Neutral-Supported Secondary and Service Drop Cable:  Aluminum or copper insulated conductors insulated with black polyethylene rated 600 volts phase to phase, twisted around one bare messenger neutral conductor, conforming to ICEA S-61-402/NEMA WC-5, Section 7.3:  Neutral-Supported Secondary and Service Drop Cable.

USE PARAGRAPH ABOVE FOR RESIDENCES OR OTHER LIGHT DEMAND LOADS.  USE PARAGRAPH BELOW FOR ALL OTHER APPLICATIONS.  CABLE SIZES AVAILABLE FROM #6 TO 4/0.

H.
Neutral-Supported Secondary and Service Drop Cable:  Aluminum or copper conductors insulated with black cross-linked thermosetting polyethylene rated 600 volts phase to phase, twisted around one bare messenger neutral conductor, conforming to ICEA S-66-524/NEMA WC-7, Section 7.3:  Neutral-Supported Secondary and Service Drop Cable.

PREASSEMBLED AERIAL CABLE IS AVAILABLE IN PRIMARY VOLTAGES.

I.
Preassembled Aerial Cable:  Aluminum or copper insulated conductors, rated 600 volts, cabled together in a reverse lay, laid parallel to a copper covered steel messenger and the assembly bound together with a helically wrapped copper binding strip.  Assembly shall conform to either of the following:



1.
ICEA S-19-81/NEMA WC-3 Section 7.3:  Preassembled Aerial cable.



2.
ICEA S-68-516/NEMA WC-8, Section 7.3:  Preassembled Aerial Cable.

TYPE SE-U CABLE AVAILABLE FROM #6 TO 4/0.

J.
Service Entrance Cable Type SE-U:  Aluminum or copper conductors insulated with heat and moisture resistant insulation, uninsulated concentric neutral conductor and overall neoprene or polyvinyl chloride jacket, conforming to UL Standard 854-Service Entrance Cables.

2.02
POLES


A.
General:



1.
This specification applies to dimensions and full length treatment of wood poles of the style used by major utility companies for distribution and transmission line construction.



2.
This specification is intended for Western Red Cedar, Alaska Yellow Cedar, Pacific Coast Douglas Fir and Southern Yellow Pine Poles.



3.
Conform to American National Standard ANSI 05.1 - Specifications and Dimensions for Wood Poles, and applicable American Wood-Preservers’ Association Standards.



4.
The use of anti-splitting iron is not permitted in any pole covered by this specification.



5.
The taking of increment borings, the measurement of the depth of penetration and the measurement of sapwood thickness shall all be in accordance with AWPA Standard M2.  All holes made by borings shall be filled with tight fitting cylindrical plugs which have been thoroughly treated with preservative.



6.
The preservative solution and process shall be of a type that will produce a finished surface appearance that is clean, dry and free of blooming.


B.
Markings:  Brand and tag poles as follows:



1.
Burn brand Southern Yellow Pine poles on the face of the pole with information in accordance with ANSI 05.1, paragraph 6.5.  Western Red Cedar and Alaska Yellow Cedar poles shall have this same information stamped into a 2 inch round aluminum tag recessed 1/4 inch into the pole and securely nailed.  Place the center of the brand or tag on the face of the pole at a point 6 feet, plus or minus 2 inches, above the standard groundline as shown in the chart below.  In addition, all poles shall have the pole length and circumference class stamped with 1/4 inch numerals into an aluminum tag which is securely affixed to the butt of the pole.

	Length of Pole

(Feet)
	Groundline Distance

From Butt (Feet)
	Brand Location

From Butt (Feet)

	25
	4
	10

	30
	5
	11

	35
	5.5
	11.5

	40
	6
	12

	45
	6.5
	12.5

	50
	7
	13

	55
	7.5
	13.5



C.
Framing:  Perform roofing, gaining, and drilling prior to treatment:



1.
Roofing shall be 15 degrees one way.



2.
Slab gain top 43 inches, 5/8 inch deep on face of pole.



3.
Bore 11/16 inch holes on face in gain 4 inches and 12 inches from the top.


D.
Treatment:



1.
Western Red Cedar and Alaska Yellow Cedar Poles:




a.
Treatment shall be by the Full Length Thermal Process in accordance with AWPA Standards C1 and C8 or by the Full Length Pressure Process in accordance with AWPA Standards C1 and C4.  Prior to treatment, all cedar poles shall be incised throughout that section of the pole extending 3 feet above and 3 feet below the standard groundline to a depth of 5/8 inch, plus or minus 1/8 inch.




b.
The preservative used shall be Pentachlorophenol-petroleum solution in accordance with AWPA Standards P8 and P9 (Heavy Petroleum Solvent).



2.
Southern Yellow Pine Poles:




a.
Initial Treatment:  Shortly after shaving, the poles shall receive a fungicide treatment or an accelerated seasoning cycle, or both, to prevent air-borne infection during the seasoning.




b.
Seasoning:  Pine poles shall be seasoned by the kiln drying process in accordance with ANSI 05.1, latest revision, paragraph 4.1.2.3 except the temperature shall be held to a maximum of 170 degrees F dry bulb.  Moisture content shall be determined by either the moisture meter method or the oven drying method as per AWPA Standard M2.  The average moisture content shall be 25 percent in the outer 3 inches.  A minimum of 10 percent of the number of pieces in a charge or lot shall be tested for moisture content.




c.
Final Treatment:  The treatment shall comply with AWPA Standards C1 and C4 using a minimum of 5 percent solution of pentachlorophenol dissolved in a selected petroleum vehicle.  The Penta solution shall conform to AWPA Standards P8 and P9 (Heavy Petroleum Solvent).  The treatment shall be done by the empty cell process.




d.
Retention:  The Penta retained shall be not less than 0.4 lbs. of dry chemical per cubic foot as determined by assay of the 0.5 to 2.0 inch zone per AWPA Standard C4.



3.
Pacific Coast Douglas Fir Poles:




a.
Seasoning:  Fir poles shall be thoroughly air-seasoned under proper sanitary conditions.  The moisture content of all poles shall be determined from moisture meter readings using a calibrated resistance type moisture meter with insulated needles.  The insulated needles shall be driven into the center half of the pole, driven toward the pith, to a depth of 1-1/2 inches.  One moisture meter test shall be made on each pole.  The average moisture meter reading of all poles in any charge shall be 22 percent or less.  The moisture meter reading for any one pole shall not exceed 25 percent.




b.
Conditioning:  Fir poles shall be conditioned for various lengths and classes as shown in the table below.  The total hours shown, plus or minus two hours, is the combined time of the conditioning hours plus the hydraulic pressure period.  Steam conditioning is not permitted.

	HOURS FOR COMPLETE CONDITIONING OF DOUGLAS FIR POLES

	150 DEGREES F @ CENTER

	CLASS
	H-6
	H-5
	H-4
	H-3
	H-2
	H-1
	1
	2
	3
	4
	5

	CONDITIONING HOURS @ 200 DEGREES F AND OVER

	LENGTH
	

	30
	
	
	
	
	
	
	10.0
	8.5
	7.5
	6.5
	5.5

	35
	
	
	
	
	14.0
	12.5
	11.0
	10.0
	8.5
	7.5
	6.0

	40
	
	
	19.0
	17.5
	15.5
	14.0
	12.5
	11.0
	9.5
	8.0
	7.0

	45
	25.0
	23.0
	21.0
	19.0
	17.5
	15.0
	13.5
	12.0
	10.5
	9.0
	8.0

	50
	27.5
	25.0
	22.5
	20.5
	19.0
	16.5
	15.0
	13.0
	11.0
	10.0
	8.5

	55
	29.5
	27.0
	24.5
	22.0
	20.0
	18.0
	16.0
	14.0
	12.0
	10.5
	





c.
Final Treatment:  The treatment shall be in accordance with AWPA Standards C1 and C4 using a minimum of 5 percent solution of pentachloraphenol dissolved in a selected petroleum vehicle.  The Penta solution shall conform to AWPA Standards P8 and P9 limited to heavy petroleum solvent.  Pressure treatment shall be done by the empty cell process.




d.
Retention:  The retention of Penta shall be not less than 0.60 lbs. per cubic foot by assay in the 0.25 to 1.00 inch zone, per AWPA Standard C4, from increment borer cores taken from one foot above or below the standard face brand or tag.  Also the retention shall be not less than 0.20 lbs. per cubic foot by assay in the 2.0 to 2.5 inch zone from cores taken from the incised groundline section.  Retention shall be determined by lime ignition or copper pyridine assay in accordance with AWPA Standard A5.


E.
Inspection of Poles:  Poles shall bear the stamp of the McCallum Inspection Co., Williams Inspection Co., or other approved inspection company.  Poles not stamped will be rejected.  Inspection shall consist of the following:



1.
Inspection of treating plant.



2.
Physical inspection of poles-Top impressed with inspectors stamp.



3.
Treatment inspection of poles-Butt impressed with inspectors stamp.



4.
Reports.

2.03
CROSSARMS


A.
General:



1.
This specification applies to dimensions and pressure treatment of wood crossarms of the style used by major utility companies for distribution line construction.



2.
This specification is intended for Douglas Fir, Western Larch and Western Hemlock crossarms.



3.
Conform to American Wood-Preservers’ Association Standards C1 - All Timber Products - Preservative Treatment by Pressure Process, and C25 - Sawn Crossarms - Preservative Treatment by Pressure Process.


B.
Chamfer or radius the top edges of crossarms, except for center 12 inches.


C.
Cross sectional dimensions of crossarms of 4-1/2 x 3-1/2 inches, length as follows:



1.
4 pin crossarms - 5’-7” long, pin holes 14-1/2 inches apart.



2.
6 pin crossarms - 8’-0” long, pin holes 14-1/2 inches apart.



3.
8 pin crossarms - 10’-0” long, pin holes 14 inches apart.

2.04
INSULATOR PINS AND INSULATORS


A.
15KV Construction:



1.
Crossarm Pins:  A.B. Chance Co.’s C206-0266, Joslyn Corp.’s J24626, or McGraw-Edison Co.’s DP14T1.



2.
Crossarm Corner Pins:  Joslyn Corp.’s J215, or McGraw-Edison Co.’s DP4F1.



3.
Pole Top Pins:  A.B. Chance Co.’s 2197-1, Joslyn Corp.’s J2010, or McGraw-Edison Co.’s DP24P5, DP26P1.



4.
Pin Type Insulators (ANSI Class 55-3):  A.B. Chance Co.’s C905-1303, Joslyn Corp.’s L63R, McGraw-Edison Co.’s NP9D8, or Porcelain Products Co.’s 261-S.



5.
Dead End Insulators:  ANSI Class 52-9, minimum string of 2 insulators per dead end; A.B. Chance Co.’s C907-1009, Joslyn Corp.’s L1814, Lapp Insulator Co.’s 6815-70, Porcelain Products Co.’s 84300, with straight line clamps:  Anderson Electrical Connectors’ MDE-60, Bethea National’s ASD, Burndy Corp.’s CUW 26RE-1, CUW 30A-E, CUW 32R-E, CUW 361R-E, or Fargo Mfg. Co.’s GD-971M.


B.
35KV Construction:



1.
Crossarm Pins:  A.B. Chance Co.’s C206-0266, Joslyn Corp.’s J24626, or McGraw-Edison Co.’s DP14T1.



2.
Pole Top Pins:  A.B. Chance Co.’s 2197-1, Joslyn Corp.’s J2010, or McGraw-Edison Co.’s DP24P5, DP26P1.



3.
Pin Type Insulators (ANSI Class 55-6):  A.B. Chance Co.’s C905-1306, Joslyn Corp.’s L556-R, or McGraw-Edison Co.’s NP23D8.



4.
Dead End Insulators:  ANSI Class 52-9, minimum string of 4 insulators per dead end; A.B. Chance Co.’s C907-1009, Joslyn Corp.’s L1814, Lapp Insulator Co.’s 6815-70, Porcelain Products Co.’s 84300, with straight line clamps:  Anderson Electrical Connectors’ MDE-60, Bethea National’s ASD, Burndy Corp.’s CUW 26RE-1, CUW 30A-E, CUW 32R-E, CUW 361R-E, or Fargo Mfg. Co.’s GD-971M.

2.05
SPACER CABLE CONSTRUCTION

THE INSULATION ON SPACER CABLE IS NOT NECESSARILY IN ACCORDANCE WITH ANY NATIONAL STANDARD.  THESE CABLES ARE TO BE CONSIDERED AS BARE CONDUCTORS, SUITABLE FOR USE ONLY WITH APPROPRIATE INSULATORS.  SPACER CABLE IS AVAILABLE WITH GREY COLOR INSULATION.

USE PARAGRAPH BELOW FOR 2400V & 4l60V SYSTEMS.

A.
5KV Spacer Cable:  Aluminum or copper conductors insulated with .085 inch thick black high molecular weight insulation rated 5KV, Hendrix Wire and Cable Corp.’s HAC5-IB.

USE PARAGRAPH BELOW FOR 4.8KV & 15KV SYSTEMS.

A.
15KV Spacer Cable:  Aluminum or copper conductors insulated with .015 inch thick semi-conducting polyethylene strand shielding, .075 inch thick natural high molecular weight polyethylene, and an outer layer of .075 inch thick black track resistant high density polyethylene, rated 15KV, Hendrix Wire and Cable Corp.’s HAC15-TPB.

USE PARAGRAPH BELOW FOR 35KV SYSTEM.

A.
35KV Spacer Cable:  Aluminum or copper conductors insulated with .015 inch thick semi-conducting polyethylene strand shielding, .175 inch thick natural high molecular weight polyethylene, and an outer layer of .125 inch thick black track resistant high density polyethylene, rated 35KV, Hendrix Wire and Cable Corp.’s HAC35-IB.


B.
Messenger:  Nominal 3/8 inch Dia. (.385) alumoweld (7 No. 8 strands), minimum breaking strength 15,930 lbs.


C.
Cable Spacers:  Diamonite Products’ Cable Spacers, or Hendrix Wire and Cable Corp.’s Hendri-Clamp Line, size as recommended by manufacturer.


D.
Brackets, Insulators and Spacer Cable Hardware:  By A.B. Chance Co., Hendrix Wire and Cable Corp., Joslyn Corp., or McGraw-Edison Co.

2.06
ARMLESS CONSTRUCTION ACCESSORIES


A.
Single Unit Vertical Pin Assembly:



1.
15KV:  15 inch spacing; A.B. Chance Co.’s C653-0635, or Hughes Brothers’ CF830-15.



2.
35KV:  24 inch spacing; A.B. Chance Co.’s C653-0713, or Hughes Brothers’ CF830-24.


B.
Bi-Unit Vertical Pin Assembly:



1.
15KV:  36 inch spacing; A.B. Chance Co.’s C653-0763, or Hughes Brothers’ CF834-36.



2.
35KV:  48 inch spacing; A.B. Chance Co.’s T653-0826, or Hughes Brothers’ CF834-48.


C.
Pole Top Pin:



1.
15 & 35KV:  A.B. Chance Co.’s T653-1000, or Hughes Brothers’ CF859-24.

INCLUDE 2.04 FOR INSULATORS, ALSO 2.03 CROSSARMS MAY BE REQUIRED FOR DEADENDING.
2.07
PRIMARY CUTOUTS


A.
5KV Construction:  Porcelain enclosed cutouts, rated 5.2KV nominal, with solid blade or fuses as indicated on the drawings:  McGraw-Edison Co.’s Type PHV (50A), Type PIV (100A), Type PHD (200A), or Westinghouse Electric Corp.’s Type EU (50A), Type EUH (100A).


B.
15KV Construction:  Open type cutouts rated 14.4KV nominal, 95KV BIL, 100A Cont., 8000 A.I.C. Asym., with solid blade or fuses as indicated on the drawings:  McGraw-Edison Co.’s Type S1, S & C Electric Co.’s Type XS, or Westinghouse Electric Corp.’s Type NCX.


C.
35KV Construction:  Open type cutouts rated 38KV nominal, 150KV BIL, 100A Cont., 2000 A.I.C. Asym., with solid blade or fuses as indicated on the drawings:  McGraw-Edison Co.’s Type S1, or Westinghouse Electric Corp.’s Type NCX.

2.08
LIGHTNING ARRESTERS


A.
Metal-oxide varistor, heavy duty, distribution class, rating as recommended by manufacturer; General Electric Co.’s Tranquell, Ohio Brass Co.’s PDV, or Westinghouse Electric Corp.’s HMX.

2.09
BRACKETS


A.
For Neutral Wire:  A.B. Chance Co.’s 0337 with C909-1032 insulator, Joslyn Corp.’s J1396 with J101, J151 insulators, or McGraw-Edison Co.’s DC1C4 with DE4S3 insulator.


B.
For Messenger Cable:  A.B. Chance Co.’s 7911, or Joslyn Corp.’s J1070.

2.10
SECONDARY RACKS


A.
3 Point:  A.B. Chance Co.’s C207-0050, C207-0051, Joslyn Corp.’s J769, or McGraw-Edison Co.’s DR1F2, DR2F2.


B.
4 Point:  A.B. Chance Co.’s C207-0051, Joslyn Corp.’s J769, or McGraw-Edison Co.’s DR1F3, DR2F3.


C.
Insulators:  A.B. Chance Co.’s C909-1032, Joslyn Corp.’s J101, J151, or McGraw-Edison Co.’s DE4S5.

2.11
GUYS AND ANCHORS


A.
Guy Wire:  Alumoweld guy strand 7 No. 7 (7X .1443 inch dia. strands) nominal diameter of .433 inch, minimum breaking strength 19060 lbs.


B.
Guy-Grip Dead Ends:  Alumoweld, 7 No. 7, 36 inches long, holding strength 19030 lbs.:  A.B. Chance Co.’s 20M-AWTLG, or Preformed Line Products Co.’s AWDE-4125.


C.
Guy Guards:



1.
Galvanized:  8 feet long, full-round galvanized guard; Joslyn Corp.’s J1618, or McGraw-Edison Co.’s DG15G1.



2.
Plastic:  8 feet long, yellow, with 3 bolted strand clamps;  A.B. Chance Co.’s 96PBG-3Y, or Joslyn Corp.’s J1491Y.



3.
Warning Tape:  Pressure sensitive reflective warning tape 3 inches wide, black/yellow stripes.


D.
Anchor Rods:  Tripleye rod, minimum 3/4 inch x 8 feet; A.B. Chance Co.’s 7558, Joslyn Corp.’s J7328, or McGraw-Edison Co.’s DA1T8.


E.
Cross Plate Anchors:  A.B. Chance Co.’s X-16, X-24, Joslyn Corp.’s J3516, J3524, or McGraw-Edison Co.’s DA4P1, DA4P3.


F.
Swamp Screw Anchors:  13-1/2 inch dia., complete with pipe; A.B. Chance Co.’s 132AS1, or Joslyn Corp.’s PS2.3.


G.
Rock Anchors:  A.B. Chance Co.’s R330, R353, or Joslyn Corp.’s J3437, J3438.


H.
Guy Strain Insulator:

USE SUBPARAGRAPH BELOW FOR DELTA SYSTEM ONLY.


1.
15KV Construction:  ANSI Class 54-3; A.B. Chance Co.’s C909-1043, or Joslyn Corp.’s L-506.

USE SUBPARAGRAPH BELOW FOR ALL 35KV CONSTRUCTION (DELTA & WYE).


2.
35KV Construction:  Fiberglass guy strain insulators minimum 78 inches long, minimum breaking strength 21,000 pounds; Continental Electric Co.’s GCC21-78R, or Stanley G. Flagg Co.’s 210-78.

2.12
GROUNDS


A.
Ground Conductors:  Medium hard drawn copper conductors conforming to ASTM B8.


B.
Rod Electrodes:  Copper clad (minimum .010 jacket) ground rods, minimum 5/8 inches diameter by 8’-0” long.


C.
Molding:  A.B. Chance Co.’s 96-KG, or Joslyn Corp.’s PM128, PM18.


D.
Ground Connections:



1.
Bronze Ground Clamps (Cable to Rod):  Joslyn Corp.’s J8A92AB, or Porcelain Products Co.’s 8058.



2.
Exothermic Type Weld:  Erico Products Inc.’s Cadweld Process.

OMIT REFERENCE TO AMP SPECIAL INDUSTRIES IN SUBPARAGRAPH BELOW WHEN POWDER ACTUATED TOOLS ARE PROHIBITED (SEE SECTION 015633 - SECURITY.)


3.
Compression Connectors:  Amp Special Industries’ Ampact Grounding System, Burndy Corp.’s Hyground System, or Thomas & Betts Corp.’s Grid and Ground Rod System.

2.13
WIRE CONNECTORS

OMIT REFERENCE TO AMP SPECIAL INDUSTRIES IN PARAGRAPH BELOW WHEN POWDER ACTUATED TOOLS ARE PROHIBITED (SEE SECTION 015633 - SECURITY.)

A.
Furnish connectors suitable for the particular application by:  Amp Special Industries, Anderson Electrical Connectors/Sq D Co., Thomas & Betts Co., or Utilco/Kupler.

2.14
OXIDE INHIBITING COMPOUND


A.
Anderson Electrical Connectors/Sq D Co.’s Versa-Seal Type VS, Burndy Corp.’s Penetrox A, Pentrox A-13, Ideal Industries Inc.’s Noalox, or Thomas & Betts Corp.’s Aluma-Shield 21059.

2.15
IDENTIFICATION TAGS AND DATING NAILS


A.
Crossarm Tags:  3 inch letters, U.V. stabilized polyethylene or embossed aluminum by Almetek Industries Inc., Seton Name Plate Corp., or Tech Products Inc.


B.
Pole Numbers:  1 inch letters, U.V. stabilized polyethylene or embossed aluminum tags by Almetek Industries Inc., Seton Name Plate Corp., or Tech Products Inc.


C.
Dating Nails:  Hot dipped galvanized steel nails.

2.16
STREET AND GROUNDS LIGHTING ASSEMBLIES


A.
Bracket Arm:  8 feet long aluminum tapered truss style arm with 2 inch slipfitter; Kearney-National Inc.’s Hapco 85-001.

USE PARAGRAPH BELOW FOR  MERCURY VAPOR LUMINAIRES.

B.
Luminaires:  Crouse-Hinds Co.’s SCC, SCS, OVL, General Electric Co.’s M Series, or ITT Outdoor Lighting’s Aristrocraft Series, with:



1.
High power factor mercury lamp ballast which maintains lamp wattage within + 3 percent upon + 13 percent variation in line voltage and the starting current is lower than the operating current.

EDIT LAMP WATTAGE & CODE:  100W = H38JA-100/DX; 175W = H39KC-175/DX; 400W = H33GL-400/DX; 1000W = H36GW-1000/DX.


2.
250 watt mercury vapor lamp ANSI H37KC-250/DX.  Lamps by General Electric Co., GTE/Sylvania, North American Phillips Lighting Corp., or Venture Lighting International.




a.
Lamp Ordering Data:  Lamp designations indicated within parenthesis in the fixture description are in accordance with ANSI C78.380 High-Intensity Discharge Lamps-Method of Designation.



3.
Voltage rating to suit branch circuit voltage.



4.
Factory installed fuse holder and fuse in fixture body for each ungrounded conductor.  Exception:  For fixtures equipped with multi-tap ballasts, provide enclosed in-line fuse holder in each ungrounded leg, accessible inside fixture.  Fuse at ampere rating recommended by fixture manufacturer.



5.
Borosilicate glass refractor.

CHANGE TO TYPE IV FOR l000W.


6.
Type III light distribution.



7.
Photoelectric control.

USE PARAGRAPH BELOW FOR METAL HALIDE LUMINAIRES.

B.
Luminaires:  Crouse-Hinds Co.’s SCC, SCS, OVL, General Electric Co.’s M Series, or ITT Outdoor Lighting’s Aristocraft Series, with:



1.
High power factor metal halide lamp ballast which maintains lamp wattage within + 10 percent upon + 10 percent variation in line voltage and the starting current is lower than the operating current.

EDIT LAMP WATTAGE & CODE:  1000W = M47PA/1000.


2.
400 watt metal halide lamp ANSI M59PJ/400.  Lamps by General Electric Co., North American Phillips Lighting Corp., or Venture Lighting International.




a.
Lamp Ordering Data:  Lamp designations indicated within parenthesis in the fixture description are in accordance with ANSI C78.380 High-Intensity Discharge Lamps-Method of Designation.



3.
Voltage rating to suit branch circuit voltage.



4.
Factory installed fuse holder and fuse in fixture body for each ungrounded conductor.  Exception:  For fixtures equipped with multi-tap ballasts, provide enclosed in-line fuse holder in each ungrounded leg, accessible inside fixture.  Fuse at ampere rating recommended by fixture manufacturer.



5.
Borosilicate glass refractor.

CHANGE TO TYPE IV FOR l000W.


6.
Type III light distribution.



7.
Photoelectric control.

USE PARAGRAPH BELOW FOR HIGH PRESSURE SODIUM LUMINAIRES.

B.
Luminaires:  Crouse-Hinds Co.’s SCC, SCS, OVL, General Electric Co.’s M Series, or ITT Outdoor Lighting’s Aristocraft Series, with:



1.
Ballasts:




a.
For Lamps Over 200 Watts:  Magnetic regulated (aka lag-regulator) high power factor high pressure sodium lamp ballast which:





1)
Maintains lamp wattage within + 3 percent (initial) upon + 10 percent variation in line voltage.





2)
Causes the lamp voltage-wattage to remain within the lamp operating limits (trapezoidal) as given in the relevant data sheet of the lamp standard in the ANSI C78.1300 series.

HIGH REACTANCE BALLASTS ARE NOT GENERALLY CONSIDERED TO BE A REGULATING TYPE BALLAST, BUT THEY ARE THE MOST COMMONLY AVAILABLE FOR LAMPS UNDER 200W.  HIGH REACTANCE BALLASTS ARE MORE SENSITIVE TO LINE VOLTAGE VARIATIONS THAN OTHER TYPE BALLASTS, CONSEQUENTLY ILLUMINATION LEVEL WILL FLUCTUATE MORE, AND THE LAMPS WILL EXTINGUISH SOONER IN COMPARISON TO CAPABILITIES OF THE REGULATING TYPE BALLASTS.  IF A REGULATING BALLAST IS DESIRED, CHECK IF REGULATING BALLASTS ARE AVAILABLE FOR THE SPECIFIC FIXTURE.



b.
For Lamps Under 200 Watts:  High reactance (lag autotransformer or reactor) high power factor high pressure sodium lamp ballast which:





1)
Maintains lamp wattage within + 12 percent (initial) upon + 5 percent variation in line voltage.





2)
Causes the lamp voltage-wattage to remain within the lamp operating limits (trapezoidal) as given in the relevant data sheet of the lamp standard in the ANSI C78.1300 series.




c.
Starting current lower than operating current.  Exception:  High reactance ballasts.

EDIT LAMP WATTAGE & CODE:  70W = S62ME-70; 100W = S54SB-100; 150W = S55SC-15; 400W = S51WA-400; 1000W = S52XB-1000.


2.
250 watt high pressure sodium lamp ANSI S50VA-250.  Lamps by General Electric Co., GTE/Sylvania, North American Phillips Lighting Corp., or Venture Lighting International.




a.
Lamp Ordering Data:  Lamp designations indicated within parenthesis in the fixture description are in accordance with ANSI C78.380 High-Intensity Discharge Lamps-Method of Designation.



3.
Voltage rating to suit branch circuit voltage.



4.
Factory installed fuse holder and fuse in fixture body for each ungrounded conductor.  Exception:  For fixtures equipped with multi-tap ballasts, provide enclosed in-line fuse holder in each ungrounded leg, accessible inside fixture.  Fuse at ampere rating recommended by fixture manufacturer.



5.
Borosilicate glass refractor.

CHANGE TO TYPE IV FOR l000W.


6.
Type III light distribution.



7.
Photoelectric control.


C.
Conductors (For luminaire connection to secondary service):  No. 12 AWG stranded copper conductors insulated with dual rated heat and moisture resistant insulation rated 600 V with jacket or dual purpose insulation/ protective covering conforming to UL requirements for type USE service entrance cable.

2.17
HIGH DENSITY POLYURETHANE FOAM


A.
Utility Structural Systems’ Poleset.

2.18
GROUP-OPERATED LOADBREAK SWITCHES

IF THESE SWITCHES ARE USED IN CONJUNCTION WITH ELECTRIC SERVICE DIRECTLY FROM AN ELECTRIC UTILITY COMPANY, CHECK WITH THE LOCAL ELECTRIC UTILITY COMPANY FOR ACCEPTANCE OF THE TYPES OF SWITCHES SPECIFIED.

A.
15KV Construction:  S & C Electric Co.’s Omni-Rupter Switch, having:

MANY STYLES, OPTIONS, AND CONFIGURATIONS ARE AVAILABLE.  CONSULT MANUFACTURER’S CATALOGS.


1.
14.4KV, 110KV BIL, 600A continuous, 40,000A momentary rating.



2.
Three-pole, side-break integer style construction (pre-engineered and factory preassembled).



3.
Vertical mounting configuration, group operation.



4.
Insulated base.



5.
Insulator in vertical shaft of the operating mechanism.


B.
35KV Construction:  S & C Electric Co.’s Alduti-Rupter Switch, having:

MANY STYLES, OPTIONS, AND CONFIGURATIONS ARE AVAILABLE.  CONSULT MANUFACTURER’S CATALOGS.


1.
34.5KV, 200KV BIL, 600A continuous, 40,000A momentary rating.



2.
Three-pole, vertical-break integer style construction (pre-engineered and factory preassembled).



3.
Vertical mounting configuration, group operation.



4.
Insulated base.



5.
Porcelain insulator in vertical shaft of the operating mechanism.

HORN GAP SWITCHES ARE SOMETIMES REQUIRED TO BE USED IN CONJUNCTION WITH ELECTRIC SERVICE DIRECTLY FROM AN ELECTRIC UTILITY COMPANY.  DO NOT USE HORN GAP SWITCHES UNLESS THE LOCAL ELECTRIC UTILITY INSISTS UPON THEIR USE.  HORN GAP SWITCHES ARE BASICALLY DISCONNECT SWITCHES AND NOT SPECIFICALLY DESIGNED FOR LIVE LOAD SWITCHING.  IN LIEU OF HORN GAP SWITCHES, ASK THE UTILITY IF THEY WOULD ACCEPT A GROUP-OPERATED LOADBREAK SWITCH OF THE TYPE SPECIFIED UNDER 2.18.  IF THEY STILL INSIST UPON A HORN GAP SWITCH, THEN OBTAIN PERTINENT DATA FROM THE UTILITY AND EDIT ARTICLE BELOW TO SUIT.
2.19
HORN GAP SWITCHES

INSERT NAME OF MANUFACTURER AND CATALOG NUMBER. BELOW.  WORD PROCESSING PERSON:  DELETE UNDERLINING BEFORE ENTERING INFORMATION.

A.
15KV Construction:  ___________________________, having:



1.
14.4KV, 400A rating.



2.
Single throw, gang operated mechanism.



3.
Steel frame, suitable for mounting on wood pole.



4.
Capability of supporting a dead-end load of 2000 pounds per conductor.



5.
Porcelain insulator in vertical shaft of the operating mechanism.



6.
Terminals to match line.



7.
15 inch outriggers.

2.20
POLE LINE HARDWARE


A.
Furnish all miscellaneous hardware such as bolts, nuts, washers, clamps, braces, etc. by:  A.B. Chance Co., Joslyn Corp., or McGraw-Edison Co.

PART 3   EXECUTION

3.01
PREPARATION


A.
Before installing any Work, lay out the proposed course for the overhead electrical service, location of poles, guys, etc. and have same approved by the Director’s Representative.

3.02
INSTALLATION


A.
Conductor sizes shown on the drawings are for copper conductors.  Where aluminum conductors are to be used, the conductor sizes shall be increased to ampacity equivalent of copper conductors.


B.
Wire Connections:



1.
Copper to Copper:  Use copper alloy connectors for copper conductors.



2.
Aluminum to Aluminum:  Use aluminum alloy connectors for aluminum conductors.  Scratch brush contact surfaces to remove surface oxides, then apply oxide inhibiting compound.  Connectors may be factory prefilled with oxide inhibiting compound or compound applied when making connection.



3.
Copper to Aluminum:  Do not connect copper to aluminum directly.  Use connectors specifically designed and labeled for copper/aluminum connections.  Scratch brush contact surfaces to remove surface oxides, then apply oxide inhibiting compound.  Copper conductor must be positioned parallel at the sides or below aluminum conductor.  Do not install copper conductor above the aluminum conductor.


C.
Ground Connections:



1.
Make grounding and bonding connections, except buried connections, with silicon-bronze hardware and ground clamps, exothermic type weld or compression connectors, to suit job conditions.



2.
For buried connections use exothermic type weld or compression connectors.


D.
Set poles not less than the depth indicated below, standing vertical, with backfill well tamped and elevated above ground to form a watershed.  Use high density polyurethane foam to set poles in rock where the rock has been cut within the measurement limits specified in Section 312316.

	Pole Length (fEEt)
	30
	35
	40
	45
	50
	55
	60

	Setting Depth in Earth (fEEt)
	5.0
	5.5
	6.0
	6.5
	7.0
	7.5
	8.0

	Setting Depth in Solid Rock (fEEt)
	4.0
	4.0
	4.5
	5.0
	5.0
	5.5
	6.0


CHANGE TO 3 FEET FOR SPACER CABLE.

E.
Trim trees in the vicinity of the pole lines so that there will be at least an 8 foot clearance between wires and trees.


F.
Identify poles & crossarms as follows:



1.
Poles:  Dating nail indicating the year pole is installed and pole number.



2.
Crossarms:




a.
Transformer Poles:  Primary phase identification on crossarms.




b.
Tap-offs:  Phase identification on at least 2 crossarms, i.e., the line crossarm and the tap-off crossarm.


G.
Guy Guards:



1.
Install galvanized guy guards on guys where guys are subject to possible vehicle damage.  Install warning tape for the full length of each galvanized guy guard.



2.
Install plastic guy guard on all other guys.

3.03
CONDUCTOR TYPES AND USES


A.
Bare Aluminum Conductors:  Primary conductors installed on insulators as open wiring.  Not for use as grounding conductor from transformers, lightning arresters, etc. to ground electrode.


B.
Bare Copper Conductors:  Primary conductors installed on insulators as open wiring.

USE 2 PARAGRAPHS ABOVE FOR VOLTAGE ABOVE 5KV, EXCEPT IN POPULATED AREAS, OR IF CONDUCTORS ARE WITHIN 10 FEET OF ANY BUILDING OR STRUCTURE (REFER TO N.E.C. ARTICLE 225-4).  USE 2 PARAGRAPHS. BELOW FOR ALL VOLTAGES UNDER 5KV AND IN POPULATED AREAS FOR VOLTAGES OVER 5KV.

A.
Weather-Resistant Aluminum Conductors:  Primary conductors installed on insulators as open wiring.  Not for use as grounding conductors from transformers, lightning arresters, etc. to ground electrode.


B.
Weather-Resistant Copper Conductors:  Primary conductors installed on insulators as open wiring.


C.
Weather-Resistant Aluminum or Copper Conductors:  Secondary conductors installed on secondary racks as open wiring.


D.
Neutral-Supported Secondary and Service Drop Cable:  Secondary conductors on pole line and service drop cable from pole to weatherhead on building, for secondary systems not exceeding 250 volts.


E.
Preassembled Aerial Cable:  Secondary conductors on pole line and service drop cable from pole to weatherhead on building, for secondary systems not exceeding 600 volts.

USE PARAGRAPH BELOW FOR RESIDENTIAL TYPE BUILDINGS.  INDICATE ON THE DRAWINGS, BUILDINGS USING TYPE SE-U CABLE.

F.
Type SE-U:  From entrance point on building to meter to service equipment for buildings indicated on the drawings.

END OF SECTION

THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY.  NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.


1.
Include pole line schedule and sag table on the drawings.


2.
Show pole line details on the drawings (transformer poles, line poles, etc.).


3.
Codes, Standards, and References applicable to overhead electrical service.



a.
American National Standards Institute:




1)
ANSI C2 National Electrical Safety Code.




2)
ANSI C8.35 Specification for Weather-Resistant Polyolefin-Covered Wire and Cable.




3)
ANSI 05.1 Specifications and Dimensions for Wood Poles.




4)
ANSI C37.32 Schedules of Preferred Ratings, Manufacturing Specifications, and Application Guide for High-Voltage Air Switches, Bus Supports, and Switch Accessories.




5)
ANSI C37.35 Guide for the Application, Installation, Operation, and Maintenance of High-Voltage Air Disconnecting and Load Interrupter Switches.



b.
American Society for Testing and Materials:




1)
ASTM B2 Standard Specification for Medium-Hard-Drawn Copper Wire.




2)
ASTM B8 Standard Specification for Concentric-Lay-Standard Copper Wire.




3)
ASTM B230 Standard Specification for Aluminum Wire.




4)
ASTM B232 Standard Specification for Concentric-Lay-Stranded Aluminum Conductors.




5)
ASTM B341 Aluminum-Coated (Aluminized) Steel Core Wire for Aluminum Conductors.




6)
ASTM B498 Zinc-Coated (Galvanized) Steel Core Wire for Aluminum Conductors.




7)
ASTM 502 Aluminum-Clad Steel Core Wire for Aluminum Conductors, Aluminum-Clad Steel Reinforced.



c.
National Electrical Manufacturers Association:




1)
NEMA WC5 Thermoplastic-Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy.




2)
NEMA WC7 Cross-Linked-Thermosetting-Polyethylene-Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy.




3)
NEMA WC8 Ethylene-Propylene-Rubber-Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy.



d.
Underwriters Laboratories Inc.:




1)
UL 854 Service-Entrance Cables.



e.
American Wood-Preservers’ Association:




1)
AWPA A1 Analysis for Creosote and Oil-Type Preservatives.




2)
AWPA C1 All Timber Products, Pressure Treatment (General Requirements).




3)
AWPA C4 Poles,  Pressure Treatment.




4)
AWPA C8 Poles (Western Red and Alaska Yellow Cedar), Full-Length Thermal Treatment.

END OF INFORMATION
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