
SECTION 16301PRIVATE 


OVERHEAD ELECTRICAL WORK

PART 1 ‑ GENERAL


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publica‑ tions are referred to in the text by the basic designation only.


1.1.1  National Fire Protection Association (NFPA) Publication:



70‑96
National Electrical Code (NEC)


1.1.2  Federal Standard:



FED‑STD‑595A(1‑4)
Colors


1.1.3  Japanese Electrotechnical Committee (JEC):



JEC 142
Expulsion Type Arrester for Distribution


1.1.4  American National Standard Institute (ANSI) Publication:



C2‑92
National Electrical Safety Code


1.1.5  Underwriter's Laboratories Inc. (UL) Publications:



 50
Cabinets and Boxes



 67
Panelboards

 

467
Grounding and Bonding Equipment



869
Service Equipment


1.1.6  Japanese Industrial Standards (JIS):



A 5309-92

Prestressed Spun Concrete Poles



C 0920-93

Test to Prove Protection against Ingress of Water for Electrical Equipment



C 2336-91

Pressure-Sensitive Adhesive Polyvinyl Chloride Tapes for Electrical Insulation



C 2806-91

Non-Insulated Crimp-Style Connecting Sleeves for Copper Conductor



C 2810-95

General Rules on Non-separable Type Wire Connectors for Interior Wiring



C 3307-93

600V Polyvinyl Chloride Insulated Wires



C 3317-93

600V Grade Heat-Resistant Polyvinyl Chloride Insulated Wires



C 3340-92

Outdoor Weatherproof, Polyvinyl Chloride Insulated Wires



C 3341-92

Polyvinyl Chloride Insulated Drop Service Wires



C 3401-92

Control Cables



C 3605-93

600V Polyethylene Insulated Cables and 600V Cross-Linked Polyethylene Insulated Cables



C 3609-93

High-voltage Drop Wires for Pole Transformer



C 3821-92

6600 V Pin Type Insulators



C 3826-94

6.6 KV Strain Insulators



C 3832-95

Ball Type Insulators



C 3844-95

Low-Voltage Pin Type Insulators



C 3845-95

Low-Voltage Shackle Type Insulators



C 4304-77

6 KV Oil-Immersed Distribution Transformers



C 4603-90

AC Circuit Breakers for 3.3 KV or 6.6 KV



C 4604-88

High-voltage Current-Limiting Fuses



C 4605-93

AC Load Break Switches for 3.3 KV or 6.6 KV



C 8305-92

Rigid Steel Conduits



C 8330-91

Fittings for Rigid Metal Conduits



C 8340-91

Surface Accessary for Rigid Metal Conduits



C 8359-91

General Rules for Fittings of Metal Conduits and Under Floor Ducts



C 8370-96

Molded Case Circuit Breakers (MCCB)



C 8480-95

Box-type Swichgear Assemblies for Low-voltage Distribution Purpose



G 3101-95

Rolled Steel for General Structure



G 3537-88

Galvanized Steel Wire Strand



H 8641-82

Zinc Hot Dip Galvanizings


1.1.7  Japanese Cable Makers' Association (JCS) Standard:



JCS 226‑B

Annealed Copper Strand Conductors


1.1.8  Federation of Electric Power Companies (FEPC), Standards Committee:



Standard C‑106
Outdoor Polyethylene‑Insulated Wires (OE)


1.2  GENERAL:  Section "ELECTRICAL GENERAL REQUIREMENTS", applies to this section with the additions and modifications specified herein.


1.3  SUBMITTALS:  Submit for the following:


1.3.1  SD-02, Manufacturers Catalog Data:  Submit for the following.



a.
Conductors (list each size and type)



b.
Insulators (list each size and type)



c.
Transformer



d.
Cutouts



e.
Crossarms and Crossarm Braces



f.



1.3.2  SD-04, Drawings:  Submit for the following:



a.
Poles



b.
   


1.3.3  SD-13, Certificates:



a.  Certification of Competency:  Submit cable splicer's certificate of competency.  Splicer's experience during the immediate past 3 years shall include performance in splicing and terminating cables of the type and classification being provided under this contract.


1.3.4  SD-19, Operating and Maintenance Instructions:  Furnish instruction for operating and maintenance for the following equipment in accordance with the requirements specified in section "ELECTRICAL GENERAL REQUIREMENTS":



a. 
Transformer



b.
[                                            ]

PART 2 ‑ PRODUCTS


2.1  MATERIALS AND EQUIPMENT:  Materials and equipment shall conform to the respective specification and the requirements specified below.  Material and equipment not otherwise specified herein shall be standard commercial products and suitable for the intended purposes.


2.2  POLES:  Provide poles of concrete conforming to JIS A 5309.  Poles shall be branded by the manufacturer with his mark and date of manufacture, height and class of pole.  Place the brand in accordance with JIS A 5309.


2.3  CROSSARMS:  Provide steel angle crossarms, hot dip galvanized.

Sizes shall be as indicated.


2.3.1  Crossarm Braces:  Steel angle for 70 cm (28‑inch) span with 1.4 m (8‑foot) crossarms, 1.5 m (60‑inch) span with 3 m (10‑foot) crossarms.


2.4  HARDWARE:  Pole line hardware shall be standard commercial products of steel, hot‑dip galvanized.


2.5  INSULATORS:  Wet‑process porcelain insulators which are radio interference freed.



a. 
High voltage strain insulators shall be JIS C 3826.



b. 
Guy strain (Ball type) insulators shall be JIS C 3832.



c. 
High voltage pin type insulators shall be JIS C 3821.



d.
Low voltage pin type insulators shall be JIS C 3844.



e.
Low voltage shackle type insulators shall be JIS C 3845.


2.6  CONDUCTOR:  All conductors shall be copper of the sizes and types specified or indicated.


2.6.1  Primary Line Conductors:  6,600‑volt grade, outdoor weatherproof polyethylene‑insulated wires, type OE, Standard 106 of the Federation of Electric Power companies, Standards Committee.


2.6.2  Overhead Primary Drop Wires:  JIS C 3609, high voltage drop wire (PDC).


2.6.3  Secondary‑Service Conductors:  Service conductor, JIS C 3341, type DV.


2.6.4  Guy Strand:  JIS [G 3537,] [G 3534] class 2, 7‑strand steel cable with galvanizing per JIS H 8641 and the type and size as indicated.  Provide preformed guy terminations designed for use with the particular strand and developing at least the ultimate breaking strength of the strand.


2.7  GUY GUARDS:  Guy guards shall be plastic yellow colored 2.4 m (8 feet) long and resistant at sub‑zero temperatures.


2.7.1  Guy attachment:  Thimble guy attachment with a lift plate on the down side.


2.8  ANCHORS AND ANCHOR RODS:  Anchors and anchor rods shall be concrete anchors presenting the holding area indicated on the drawings as a minimum.  Anchor rods shall be thimble‑eye, 25 mm (1‑inch) diameter by 2.4 m (8 feet) long, hot‑dip galvanized.


2.9  GROUND RODS:  UL 467.  Copper‑encased steel [sectional type] ground rods at least 19 mm (3/4 inch) in diameter and 3 m (10 feet) long unless otherwise indicated.  Die‑stamp each near the top with the name or trademark of the manufacturer and the length of the rod.  The rods shall have a hard, clean, smooth, continuous, surface throughout the length of the rod.


2.9.1  Ground Wire:  Soft drawn copper wire ground conductors no smaller than 14 sq mm (No. 6 AWG).  Unless otherwise indicated, wires shall be JIS C 3307, type IV.  Ground wire protectors may be either PVC (Polyvinyl Chloride) or half round wood molding.


2.10  SURGE ARRESTERS:  JEC 142 arranged for crossarm mounting.  Rating and characteristics shall be [3 KV] 6 KV.  [as indicated.]


2.11  FUSED CUTOUTS:  Fused cutouts shall be enclosed fused cutout rated [100] [200] amperes at [7.8] 14.4 kV ungrounded.  [as indicated.], fuses conforming to JIS C 4604 with ampere ratings as indicated.  Open link type fuses and fuse cutouts are not acceptable.


2.12  CONDUIT RISERS:  Rigid galvanized steel conduit, thick wall, threaded type, conforming to JIS C 8305 to a point 2.4 m (8 feet) above grade, with wood or impregnated fiber protection above that point.


2.13  CONDUIT, BOXES AND FITTINGS:


2.13.1  Conduit:  Zinc‑coated rigid steel conduit conforming to JIS C 8305, thick wall, thread type.


2.13.2  Conduit Fittings:  JIS C 8330, C 8340, and C 8359.  All fittings shall be threaded type.  Saddles shall be [        ].  Steel bands shall be hot‑dip galvanized standard products.


2.13.3  Junction and Pull Boxes:  UL‑50. Constructed of code‑gaged galvanized steel and not less than the minimum size required by the National Electrical Code.  Weather‑proof boxes shall conform to JIS C 0920 and exposed screws to weather shall be non‑corrosive material.


2.14  WIRE, CABLE, SPLICES AND TERMINATIONS:


2.14.1  Insulated Wires for Conduit Wiring:  JIS C 3317, type HIV.


2.14.2  Insulated Wires for Ground:  JIS C 3307, type IV.


2.14.3  Bare Strand Copper Wires:  JCS 226‑B.


2.14.4  Connectors:  Insulated connectors shall conform to JIS C 2810 and non‑insulated connectors shall conform to JIS C 2806.


2.14.5  Insulation Tape:  JIS C 2336.


2.14.6  Cables:  Control Cable shall be JIS C 3401, type CVV.  CV cable shall be JIS C 3605.  Numbers of conductors shall be as indicated.


2.14.7  Messenger Wires:  JIS G 3537 7‑stranded galvanized iron cable, size shall be as indicated.


2.15  PANELBOARDS [BREAKER BOXES]:


2.15.1  Panelboards [Breaker boxes] shall be circuit breaker equipped, complying to UL 67 [UL 869] and JIS C 8480.  Design shall be such that any individual breaker can be removed without disturbing adjacent units or without loosening or removing supplemental insulation supplied as a means of obtaining clearances as required by UL.  All panelboard [breaker box] locks included in the project shall be keyed alike.  Directories shall be typed to indicate load served by each circuit and mounted in a holder behind transparent protective covering.


2.15.2  Cabinet shall be of steel conforming to UL 50, shall have a door with latch, and shall be provide with wiring gutters of suitable size at top, bottom and sides.  A suitable directory with a transparent protective cover shall be provided on the inside of the enclosure.  Neutral and ground terminals shall be provided as indicated.  Support bus bars on bases independent of the circuit breakers.  Main buses and back pans shall be designed so that breakers may be changed without machining, drilling, or tapping.  Provide an isolated neutral bus in each panel for connection of circuit neutral conductors.  Provide a separate ground bus marked with a green stripe along its front and bonded to the steel cabinet for connecting grounding conductors.  Outdoor cabinet shall have gasket and welded hubs on for weather‑proofing and shall meet JIS C 0920.  All screws and hardwares exposed to weather shall be made of non‑ferrous material.


2.15.3  Factory Finishes:  Provide standard factory finishes including rust inhibiting treatment, except that the inside finish of the panelboard shall be vivid orange (No. 22246 of FED‑STD‑595)  and the outside including exposed parts of trim and door be clear blue (No. 25177 of FED‑STD‑595)


2.15.4  Name plate:  Provide manufacturer's name, type, electrical system, date and serial number of manufacture on a plate securely and conspicuously attached to the enclosure.


2.15.5  Circuit Breakers:  JIS C 8370, thermal‑magnetic type with interrupting capacity [as indicated] [of 10,000 amperes symmetrical minimum].  Breaker terminals shall be UL listed as suitable for the type of conductor provided.  Plug‑in circuit breakers are not acceptable.


2.15.5.1  Multipole Breakers:  Provide common‑trip type with a single operating handle.  Breaker design shall be such that an overload in one pole automatically causes all poles to open.  Maintain phase sequence throughout each panel so that any three adjacent breaker poles are connected to Phases A, B, and C, respectively.


2.16  CALKING COMPOUND:  Compound for the sealing of conduit risers

shall be of a putty like consistency workable with the hands at temperatures as low as 1.7 degrees C (35 degrees F), shall not slump at a temperature of 149 degrees C (300 degrees F), and shall not harden materially when exposed to air.  The compound shall readily calk or adhere to clean surfaces of the materials with which it is designed to be used.  The compound shall have no injurious effects upon the hands of workmen or upon the materials.


2.17  TRANSFORMER:  Transformer shall be oil immersed, self‑cooled,

outdoor use, conforming to JIS C 4304.  Capacity, rating and characteristics of transformer shall be as indicated.


2.18  CABLE TERMINATIONS:  Terminators shall be for solid insulation nonmetallic jacketed cables of the type indicated.  Terminators shall be applied to single conductor cables or to each conductor cables or to each conductor of multiple conductor cables.  The terminator and all components shall be the product of one manufacturer and finished in a package or kit form compatible with the insulation and conductor material.  The kit shall include complete assembly and installation instructions.


2.19  POLE TOP SWITCH:  Pole top switch [sectionalizer, and recloser] shall be [vertical] [horizontal] type switches, three pole gang operated, with a padlock arrangement for locking in both open and closed positions.  Steel parts shall be hot dip galvanized.  The operating rods shall be isolated from the switch by an insulating link or section located as close to the switch as possible.  [The switch shall be designed for double crossarm mounting and for breaking a 19 mm (3/4‑inch) coating of ice before the contacts are opened or closed.]  The switch shall comply with JIS C 4603 [JIS C 4605] for the voltage and current requirements indicated.


2.20  HOT‑DIP GALVANIZING:  JIS H 8641.  Unless otherwise indicated

or specified, weight of zinc shall be not less than 550 g/sq.m.


2.21  STEEL MATERIALS:  JIS G 3101, SS 400.

PART 3 ‑ EXECUTION


3.1  INSTALLATION:  Provide overhead pole line installation conforming to the requirements of ANSI C2 for construction of overhead lines and NFPA 70 for overhead services.


3.1.1  Pole Setting:  Pole holes shall be at least as large at the top as at the bottom and shall be large enough to provide 10 cm (4 inches) clearance between the pole and the side of the hole.


3.1.1.1  Pole setting depths shall be as follows:



Length of Pole

Setting in Soil
Setting in solid Rock



   m (feet)   

   m (feet)    
      m (feet)       


   6   (20)

   1.2  (4.0)


0.9  (3.0)



   7.5 (25)

   1.5  (5.0)


1.05 (3.5)



   9.0 (30)

   1.65 (5.5)


1.05 (3.5)



  10.5 (35)

   1.8  (6.0)


1.2  (4.0)



  12.0 (40)

   1.8  (6.0)


1.2  (4.0)



  13.5 (45)

   1.95 (6.5)


1.35 (4.5)



  15.0 (50)

   2.1  (7.0)


1.35 (4.5)



  16.5 (55)

   2.25 (7.5)


1.2  (5.0)



  18.0 (60)

   2.4  (8.0)


1.2  (5.0)


3.1.1.2  "Setting in soil" depths shall apply where pole holes are in soil, sand, or gravel or any combination of these; where the soil layer over solid rock is more than 60 cm (2 feet) deep; where the hole in solid rock is not substantially vertical; or where the diameter of the hole at the surface of the rock exceeds twice the diameter of the pole at the same level.  [At corners, dead ends and other points of extra strain, poles 12 m (40 feet) or longer shall be set 15 cm (6 inches) deeper.]


3.1.1.3  "Setting in Solid Rock" shall apply where poles are to be set in solid rock and where the hole is substantially vertical, approximately uniform in diameter and large enough to permit the use of tamping bars the full depth of the hole.


3.1.1.4  Where there is a layer of soil 60 cm (2 feet) or less in depth over solid rock, the depth of the hole shall be the depth of the soil in addition to the depth specified under "Setting in All Solid Rock"  provided, however, that such depth shall not exceed the depth specified under "Setting in Soil."


3.1.1.5  On sloping ground, always measure the depth of the hole from the low side of the hole.


3.1.1.6  Thoroughly tamp pole backfill for the full depth of the hole and mound the excess fill around the pole.


3.1.1.7  Set poles so that alternate crossarm gains face in the opposite directions, except at terminals and dead ends where the gains of the last two poles shall be on the side facing the terminal or dead end.  On unusually long spans, set the poles so that the crossarm comes on the side of the pole away from the long span.  Where pole top pins are used, they shall be on the opposite side of the pole from the gain, with the flat side against the pole.


3.1.1.8  Set poles in alignment and plumb except at corners, terminals, angles, junctions, or other points of strain, where they shall be set and raked against the strain, not less than 5 cm (2 inches) for each 3 m (10 feet) of pole length above grade, nor more than 10 cm (4 inches) for each 3 m (10 feet) of pole length after conductors are installed at the required tension.


3.1.2  Anchors and Guys:  Place anchors in line with the strain and as nearly as possible a distance from the pole equal to the vertical distance from the pole ground line to the point of guy attachment on the pole.


3.1.2.1  Set anchors in place with the anchor rod aligned with, and

pointing directly at, the guy attachment on the pole with the anchor rod projecting 152 to 228 mm (6 to 9 inches) out of the ground to prevent burial of the rod eye.


3.1.2.2  Complete the anchor and guy installation, dead end to dead

end, and tighten the guy before wire stringing and sagging is begun on the line section.  [Provide strain insulators at a point on the guy strand 2.4 m (8 feet) (minimum) from the ground and 1.8 m (6 feet) (minimum) from the surface of the pole.]


3.1.3  Hardware:  Install hardware with washer [against the wood] and with nuts and lock nuts applied wrench tight.


3.1.4  Grounding:  Provide grounding for pole lines conforming to ANSI C2 except that each separate ground electrode shall have a resistance to the solid earth not exceeding 25 ohms.  Provide an additional ground rod when a single ground rod does not have a resistance to ground of value previously stated.  When work in addition to that indicated or specified, is directed in order to obtain the specified ground resistance the provisions of the contract

covering "changes" shall apply.


3.1.4.1  Make ground rod connections on pole lines by thermit weld or using approved compression connector for all ground wire or wire to rod connections.


3.1.4.2  Make thermit welds strictly in accordance with the manufacturer's written recommendations.  Welds which have puffed up or which show convex surfaces indicating improper cleaning, are not acceptable.  No mechanical connectors are required at thermit weldments.


3.1.4.3  Ground noncurrent carrying metal parts of equipment or enclosures.


3.1.4.4  Separate surge arrester grounds from other grounds.


3.1.4.5  The secondary neutrals and the tank of each transformer shall be interconnected and connected to ground.


3.1.4.6  Protect grounding conductors which are run on the surface of poles by wood molding or plastic molding of equal mechanical strength extending from the ground line throughout communication and transformer spaces within 2.4 m (8 feet) of finished grade.


3.1.5  Conductors:  Conductors shall be handled with all care necessary to prevent nicking, kinking, gouging, flattening, or otherwise deforming or weakening the conductor or impairing its conductivity.  Remove all damaged sections of conductor and splice the conductor.


3.1.5.1  Conductor splices, as installed, shall exceed the ultimate

rated strength of the conductor and shall be of the type recommended by the conductor manufacturer.  No splice shall be permitted within 3 m (10 feet) of any support.


3.1.5.2  Ties on pin insulators shall be tight against the conductor and insulator and ends shall be turned down flat against the conductor so that no wire ends project.


3.1.5.3  Existing conductors to be reinstalled or resagged shall be strung to "FINAL" sag table values for the particular conductor type and size involved.


3.1.5.4  String new conductors to "INITIAL" sag table values recommended by the manufacturer for the conductor type and size of conductor and ruling span indicated.


3.1.5.5  Dead end fittings, [clamp or compression type] shall conform to the written recommendations of the conductor manufacturer and shall develop the full ultimate strength of the conductor.


3.1.6  Pole Mounted Transformers:  Install transformers [as indicated] [according to the manufacturer's drawings].


3.1.7  Pole Top Switch Installation:  Install pole top switch strictly according to the manufacturer's erection drawings and information.


3.1.7.1  Operating Handle:  Locate approximately 1.5 m (5 feet) above ground on field side of the pole.


3.1.8  Risers:  Secure conduits on poles by two hole galvanized steel pipe straps spaced no more than 3 m (10 feet) apart and within 90 cm (3 feet) of any outlet or termination.  Ground metallic conduits.


3.1.9  Panelboards [Breaker Boxes]:  Panelboards [breaker boxes] shall be mounted so the height of the top operating handle will not exceed 1.98 meter (78 inches) from grade.  Three keys shall be furnished for each cabinet lock.  All panelboard [breaker box] locks included in a project shall be keyed alike.  Panelboard [breaker box] shall be installed at the locations as indicated.  They [it] shall be set plumb and square and secured on the structures by providing approved backing as required.  All connections of wires shall be made tight with approved solderless terminals.


3.1.10  Painting and Finishing:  Field‑applied paint on exposed ferrous metal surfaces except shop finished surfaces shall be provided in accordance with the section entitled "PAINTING".


3.1.11  FIELD QUALITY CONTROL:  As an exception to requirements that may be stated elsewhere in the contract, the Contracting Officer shall be given 5 working days notice prior to each test.  Submit test report in triplicate for each test.


3.1.11.1  Ground Rod Tests:  Do not connect the ground rods until they have been tested for ground resistance value.  Use a portable ground testing megger to test each ground or group of grounds.  Follow the directions provided by the equipment manufacturer for proper use of the equipment.  Provide one copy of the directions for the use of the observing inspectors.


3.1.11.2  Test Transformer:  Test transformer secondary voltages and adjust the voltage of the transformer to provide a secondary voltage indicated.


3.1.11.3  Devices Subject to Manual Operation:  Each device subject to manual operation shall be operated at least three times, demonstrating satisfactory operation each time.


3.1.11.4  Test on 600‑Volt Wiring:  Test all 600‑volt wiring to verify that no short circuits or accidental grounds exist.  Tests shall be made using an instrument which applies a voltage of approximately 500 volts to provide a direct reading of resistance.


*** END OF SECTION ***


42-98-XXXX


16301-7

