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Project Specific Special



Add the following Section:

SECTION 681

ELECTRICAL POWER RELOCATION
Special Provisions

681-1.01 DESCRIPTION.  The bridge construction project consists of the construction of a temporary roadway bridge to allow the removal of the existing roadway bridge and the construction of a permanent replacement bridge.  Existing Homer Electric Association (HEA) electric distribution facilities are attached to the existing bridge and shall be relocated temporally onto the temporary bridge.  The existing facilities shall be retired to allow construction of the new bridge.  Permanent electric facilities shall be constructed on the permanent replacement bridge and retirement of temporary facilities upon completion of the permanent installation.

The Contractor shall be responsible for furnishing the labor, equipment, and materials (other than listed on the Owner Furnished Materials Listing) necessary to construct electrical duct banks, junction boxes, switching cabinet pads, transformer pads, and associated grounding assemblies for HEA.  The electrical duct banks will consist of multiple conduits of the number shown on the staking sheets and Plans.  Upon completion and acceptance of the duct system, the Contractor will install owner furnished electrical distribution facilities including cable, terminations, vaults, switching cabinets, transformers and other electrical equipment.  The utility staking sheets and details are included in Appendix D.

The Contractor shall provide as-built drawings in accordance with Subsection 681-3.13.
681-1.02 CODES AND STANDARDS.  In order to resolve questions on safety regulations, installation practices, and testing procedures the Contractor shall consult and become familiar with the applicable parts of the current editions of the following standards and codes:

1.
Alaska State Safety Code

2.
Homer Electric Association Safety Code 

3.
Arctic and Sub Arctic Construction ‑ Utilities, US Army Corps of Engineers

4.
Alaska State Safety Code

5.
National Electrical Code

6.
National Electrical Safety Code

7.
National Electrical Manufacturer’s Association

8.
Occupational Safety Health Act

1. Underwriters Laboratories

Conduit systems components shall be installed in accordance with applicable requirements of the NESC.  In a case of conflict between the requirements of the referenced codes, standards, and requirements of these Specifications, the requirements of these Specifications shall govern.  The materials, devices, and construction activities shall be in accordance with the applicable requirements of the Federal “Occupational Safety and Health Standards.”
681-1.03 LICENSING REQUIREMENTS.  The Contractor doing this work shall be a licensed electrical contractor and must either be on HEA's list of pre-qualified contractors or pre-qualify with HEA specifically for this project before Contract Award.  The Contractor's work will be closely inspected by the HEA representative with instructions related to the Contractor through the Engineer.  ***deleted*** More information regarding qualifying for this specific project can be obtained from the Homer office of HEA at (907)235-3393. The Contractor shall name HEA as an "additional named insured" on all applicable insurance policies prior to performing any work on the HEA transmission and distribution system.

681-2.01 MATERIALS.

Use separation geotextile material that conforms to Subsection 729-2.03

The Contractor shall supply the equipment, tools, and hardware necessary to construct and install the electrical system.  The electrical system includes Items 681(30) to 681(49).

The Contractor shall provide materials necessary to complete the duct bank system as shown in the utility assembly drawings located in Appendix E.  The materials include, but not limited to; conduits, couplings, sweeps, expansion joints, end caps, pull line, etc.  The duct banks will consist of Schedule 40 high density polyethylene (HDPE) conduit, rigid steel conduit (RSC), Schedule 40 rigid polyvinyl chloride (PVC) conduit, and/or extra heavy wall fiberglass conduit.  RSC, Schedule 40 PVC, HDPE, or fiberglass conduit shall be used for the duct banks as specified on the staking sheets and Plans.  The duct bank system includes Items 681(50A) to 681(51M).

RSC conduit shall be manufactured of mild steel with a galvanized coating.  HDPE conduit shall be colored red for HEA.  Conduit locator plates shall be supplied by the Contractor and shall be used for locating the ends of buried conduits when the ends are not brought above ground.  Conduits shall have a Contractor supplied pull line installed.  Open conduit ends shall be plugged with Contractor supplied blank duct plugs equipped with means of securing pull line to the back plate of the plug.

Material submittals shall be reviewed and approved by the Engineer and the HEA representative.  The Engineer will the concurrence from the HEA representative must authorize alternate submittals in writing.

Other than Contractor furnished conduit system components, HEA will furnish materials called for in the utility staking sheets, utility assembly drawings, and Plans at no cost to the Contractor.
HEA furnished materials will be available for the Contractor to pick up during regular HEA working hours, at the HEA warehouse in Kenai, Alaska.  The Contractor shall be responsible for handling, loading, and transportation to the jobsite.  The Contractor shall provide an advance 48-hour (two business days) written notice to HEA stating the time the Contractor intends to pickup HEA furnished materials.  The HEA warehouse foreman will be available for materials issuance between the hours of 0800 to 1200 and 1300 to 1600 daily except Saturdays, Sundays, and HEA holidays.  When necessary to open the warehouse for the Contractor’s convenience and to procure special issuing of material other than during these normal working periods, the Contractor will be billed for the loaded labor rate time involved plus 25 percent handling overhead.  Storage and safekeeping of materials after pickup from HEA shall be the Contractor’s responsibility. 

Unused materials shall be returned to the HEA warehouse upon completion of the project.  Retired equipment from existing electrical facilities shall be returned to the HEA warehouse in Kenai, Alaska.

Material and equipment to be used in construction shall be stored so as to be protected from deteriorating effects of the elements.  If outdoor storage cannot be avoided, the material and equipment shall be stacked on supports well above the ground line and protected from the elements as appropriate and with due regard to public safety.

Equipment and material furnished under this Section shall conform to the latest applicable specifications and rules of the National Electrical Manufacturer’s Association, American Standards Association, Institute of Electrical and Electronic Engineers, and the Federal Specifications cited hereinafter.  As appropriate, materials used shall be listed on the latest "List of Material Acceptable for Use on Systems of RUS Electrification Borrowers" and approved for this electrical system by HEA.

Materials furnished shall be standard equipment and be of the manufacturer’s latest design.  These materials shall be new, not used, manufacturer’s seconds, or rejects.  When two (2) or more units of the same class of material are required, they shall be like products of the same manufacturer.

681-2.03 VERIFICATION OF DIMENSIONS.  The exactness of dimensions given on the Plans and HEA drawings are not guaranteed.  The Contractor shall field verify the accuracy of the dimensions.  In cases of interrelation with other work, field verify dimensions relating to the contiguous work.  Errors due to the Contractor’s failure to verify dimensions shall be rectified promptly at the Contractor’s own expense.

681-3.01 GENERAL CONSTRUCTION REQUIREMENTS.  One (1) week prior to the pre-construction meeting the Contractor shall submit a written work plan to the Engineer for HEA approval.  The HEA approval process will take one (1) week.  This work plan shall describe in detail the equipment, manpower, and schedule the Contractor will use to complete the project.  Once work commences, the Contractor, the Engineer, and the HEA representative will meet at the end of each week to review and validate the work completed to date and review the Contractor’s schedule for the following week’s work.  The Contractor shall submit in writing the anticipated hourly work shift schedule by the Wednesday noon prior to the workweek.

HEA, through the Engineer, reserves the right to suspend the Contractor’s activities at any time the Contractor fails to meet the requirements set forth herein until such time as the Contractor makes the necessary corrections.  Suspension of work will not entitle the Contractor to an extension of time for the completion of the project and will not entitle extra payment for costs incurred.

***deleted***

Close coordination with HEA will be necessary to assure the operation of the electric distribution system is not impacted.  The Contractor shall contact the HEA Operations Department (907-283-2328) daily and report the Contractor’s construction activities planned for the particular day.  HEA will complete the energizing and switching of electric facilities.  Contractor shall notify HEA in writing at least 72-hours in advance for the work which requires switching to be completed.

The electrical duct banks shall be installed to result in the maximum degree of reliability and maintenance-free operation.  Kinked ducts, inadequately supported, protected or swabbed ducts, and ducts carelessly jointed are not reliable and are unacceptable.  Unacceptable sections of this electrical duct system will be removed and replaced in accordance with the Specifications.

Conduit shall be stored to prevent damage or contamination prior to installation.  Conduit shall not be laid directly on the ground or floor.  Conduit shall be kept clean, dry as possible, and free from damaging or deteriorating elements.  Temporary storage and installation of electrical duct banks shall be in accordance with NEMA Bulletin TCB‑2 (1976), "Users Manual for the Installation of Underground Plastic Duct".

The existing electrical and/or public easements restrict the area available for the Contractor’s construction activities.  Throughout the project, the Contractor shall take the necessary precautions to insure the construction activities do not impact areas outside the electrical and/or public easements.  Existing HEA facilities also restrict construction areas.  The Contractor shall protect HEA facilities and continuously maintain them in good operational condition.

If construction or excavation require the removal of existing privately owned facilities on the provided electrical easements, the Contractor shall be responsible for coordinating with the owner and for reestablishing lawns, driveways, parking lots, etc., with these costs included in the trenching unit bid prices.  Restorative work will be completed as soon as practicable after the installation but in no case shall the period of time exceed two (2) weeks.

A program of cleanup operations shall be carried out on a continuous basis throughout the progress of construction and the site shall be left neat and clean.  Equipment, devices, and structures shall be inspected after installation has been completed and damage shall be repaired or replaced as directed.

Cable in the conduit shall be removed from the duct and the duct cut shall be a minimum of 2-feet below final grade.  Direct buried cables shall be cut and removed a minimum of 2-feet below final grade.  Incidental exposure during construction of retired direct buried cable and retired conduit shall be removed. Costs associated with the retirement work shall be included in the retirement units.

681-3.02 SURVEYING AND STAKING.  Vaults, pads, and electrical duct systems shall be located and staked by the Contractor at the elevations indicated on the Plans.  The Contractor shall schedule a physical inspection of the line and grade prior to placing vaults, pads, or ducts.

Duct systems shall be constructed to within an allowable vertical tolerance of 0.1-foot and a horizontal tolerance of 0.2-foot from the indicated plan location.

681-3.03 TRENCH AND PAD EXCAVATION AND BACKFILL.  Existing underground utilities shall be identified, located, and proper care taken not to damage them.  The Contractor shall establish the location of existing underground facilities by calling for a field locate in accordance with Subsection 105-1.06, Cooperation with Utilities.

The excavation shall provide a foundation of non-frost susceptible material on which to install the vaults, pads, or electrical duct banks as shown in the Plans.  Trench and equipment foundation depth shall be as shown on the Plans.  Trenches shall be of the necessary width allowing compaction equipment to be utilized and for proper installation of structures or conduit.  The banks of the excavation shall be sloped/shored so as to conform to the prevailing safety requirements.

The trenches shall be maintained in a safe manner to protect workers from cave-ins.  Appropriate shoring shall be employed to assure safety of workers while working in trenches.  Barriers and warning signs shall be employed to protect the public and workers from falling into trenches where such trenches are in areas vulnerable to these accidents.  Vehicles and excavation equipment must not cross over or run near trenches that could cause potential cave-ins.  Construction shall be arranged so the trenches will be left open for the shortest practical time to avoid creating a hazard and to minimize the likelihood of trench collapse due to other construction activity, rain, and accumulation of water in the trench, etc.  Temporary bridging utilized by the Contractor will be inspected and approved by the Engineer prior to installation.  This does not relieve the Contractor of responsibility for providing bridging of sufficient size and strength.  Bridging open to public traffic shall have a smooth driving surface.

The Contractor shall not begin trench excavation until personnel, materials, and equipment are present to complete the work in the most expedient manner.  Not more than 100-feet of trench shall be open in advance of the installation unless authorized in writing by the Engineer.

Duct bank routing shall be as shown on the Plans and staking sheets unless the conditions encountered are such that changes are necessary to accomplish the work.  In the event rock or other obstructions are encountered during the trenching operation preventing ducts or pads to be installed, the Contractor shall inform the Engineer on the nature and extent of the difficulty encountered for review and verification.  The Engineer, with the approval of HEA, will determine whether the duct is to be rerouted, trenched in the rock, or advise another suitable change.  Such changes shall be forward priced under a written change order in accordance with contract documents.

Excavation will be inspected and approved by the Engineer before duct bank installation is started.  The Engineer will approve the line and backfill after the ducts are installed.  Trench and conduit installation acceptance forms shall be filled out by HEA and signed by the electrical subcontractor after approval of each stage.  Failure to complete these forms will result in the rejection of the work. The Contractor shall provide 24-hour (one business day) written notification to HEA when a section of the duct system is ready for an acceptance inspection and a time for this inspection shall be mutually agreed upon.  Failure by HEA to attend the prearranged inspection shall not relieve the Contractor of the requirement to have the section accepted by HEA.  However, any additional costs involved will be in accordance with Section 104, Scope of Work.

Backfill ***deleted*** shall be composed of materials meeting the requirements as specified on the Plans.  Materials shall be deposited in layers not exceeding 8-inches and each lift (excluding sand) shall be compacted to 95 percent of the maximum density in accordance with Subsection 203-3.03, Construction of Embankments with Moisture and Density Control.  The bottom 2-inches of excavation fill shall be sand as shown on the Plans.  Costs associated with the excavation, backfill importation, and excavation disposal shall be included in Item 681(49).

Material below the specified equipment pads shall be removed to a depth of 2-feet below specified depth.  Separation geotextile will be placed below the equipment pad at the over excavation elevation as shown in the Plans.  Backfill to the equipment pad grade will be with material meeting the requirements of Selected Material, Type A deposited in layers not exceeding 8-inches.  Each lift shall be compacted to 95 percent of the maximum density in accordance with Subsection 203-3.03.  Costs associated with the excavation, backfill importation, compaction, and excavation disposal shall be included in the 681(33A through 33F) items, equipment pad assemblies.

The bottom of the trench must be transversely level to provide a uniform support for ducts.

The trench excavation shall be kept free of water.  Care shall be exercised to minimize the likelihood of water flow within the trench causing deterioration of the excavation.  If this occurs, the trench will be cleared to the required depth before installing the ducts.  Dewatering is the responsibility of the Contractor, the cost for dewatering shall be incorporated within the units provided no other payment shall be considered or authorized.

When the duct bank passes below the structural section of the roadway, Selected Material, Type A, shall be utilized for backfill to 8-inches above the sand bedding over the duct.  The balance of the trench above the electrical duct banks shall be backfilled and compacted in 8-inch lifts with material meeting the requirements of Selected Material, Type C.  Each lift shall be compacted to 95 percent of the maximum density in accordance with Subsection 203-3.03, up to the finished grade.  The desired compaction shall be obtained with mechanical tamping machines.  No construction or other activity shall be permitted across the trench until a depth of 3-feet of fill above the duct banks has been placed and compacted in accordance with the Specifications.

681-3.04 CONDUITS.  The Contractor shall provide fiberglass, Schedule 40 PVC, and the galvanized rigid steel conduit including the necessary sweeps expansion joints, stops, couplings, caps, pull lines, and hardware.

Fiberglass and PVC Fittings.  Conduits and fittings shall be jointed by means of a primer solvent and welding cement (Contractor furnished) to provide a watertight and root-proof joint.  Primer and welding cement shall be applied in strict adherence to manufacturer recommended practice and temperature.  Where applicable, conduits shall be cut off square with a hacksaw.  The cut end shall be face flat and properly reamed with a reamer designed for the purpose of removing the sharp edge.

Only tools and equipment designed for the particular use and operation shall be used.  Tools and equipment shall be kept in good condition.  Worn or broken tools shall be removed from the job immediately.

Bending.  The Contractor may be required to field bend the PVC conduit as set forth on the Plans; however, the Contractor shall make available standard manufactured 5,11.5,22.5,45, and 90 degree conduit sweeps at the locations indicated on the Plans and at the direction of the HEA representative.  The HEA representative will inspect PVC conduit formed and bent by the Contractor prior to installation.  Deformed bent conduit will be unacceptable and will be removed and replaced at the Contractor’s own expense.  The cost of field bending conduit shall be considered incidental to this contract and included in the cost of conduit.

Bending of conduit shall be by means of infrared heating and bending equipment, such as a Carlon "Hotbox Bender" or equivalent.  No cold bending of conduit will be accepted.  Bending equipment and practice shall be per conduit manufacturer’s recommendations.  Bends will be approved by the Engineer and the HEA representative.

Conduit shall be field bent to follow the trench line and grade with a minimum radius of 25-feet.  The minimum allowable bending radius for equipment entrances is 48-inches.  Preformed sweeps and preformed elbows with bending radii less than 48-inches will not be allowed.  The material for 4- and 6-inch conduit preformed elbows of 90 degrees will be fiberglass or RSC conduit.

Duct Finishing.  The electrical duct systems shall be mandreled, brushed, and swabbed to confirm the integrity of the duct run after completion of backfilling and compaction.  Bell ends shall be beveled.  The steel mandrel and steel brush shall be 1-3/4 inches in diameter for the 2‑inch conduit, 3‑3/4 inches in diameter for the 4‑inch conduit, and 5-3/4 inches in diameter for the 6‑inch conduit.  If the duct will not accept the mandrel, the duct will be removed and replaced at no additional expense to the Department.  Mandreling shall be done in the presence of the Engineer and HEA inspector.  Conduit entrances and exits into the vaults shall then be sealed and plugged.

The Contractor shall identify and expose any area that cannot pass a mandrel and repair any Contractor caused defect at the Contractor’s cost.  The Contractor and the HEA representative shall measure and record the pedestal to pedestal or vault to vault distance of the installed duct and record that measurement on the drawings provided by the Engineer.  Proofing of duct shall immediately follow conduit installation from access point to access point.  Proofing of ducting shall be considered incidental and included with the conduit installation costs.

A 3/16-inch diameter polyethylene or polypropylene pull rope, with a minimum breaking strength of 700 pounds, shall be left in each conduit.  A conduit plug shall be furnished by the Contractor and placed on each conduit end with the pull rope securely tied to internal portion of the plug.  The conduit plugs shall be water, airtight, removable, and reusable, Manufacturer:  JACKMOON USA, INC or equivalent.  Pull ropes shall be new and continuous with no spliced sections.

Each conduit run destination shall be identified by 3/4‑inch letters on 3-inch by 5-inch metal or plastic tag secured to the conduit, identifying the terminus of the conduit run, for example: "To SC 000".

681-3.05 CONDUIT INSTALLATION.  Conduit shall be laid in the trench as shown in the Plans or as directed by the Engineer.  Rocks or other materials, which could damage the conduit, shall be removed from the trench bottom before placing the conduit.  Where a minimum cover of 4-feet cannot be maintained, when in the ADOT ROW, the Contractor shall obtain written approval from the Engineer and the HEA representative to vary the depth requirement.  Where design depth cannot be obtained the Contractor shall supply concrete encasement for protection of the installed HEA facility.
***This page intentionally left blank.***

In cases where the conduit passes above or below an underground utility line, culvert or other buried inverts the Contractor shall maintain a minimum clearance of 2-feet from the conflicting obstruction. Contractor may be required to over-excavate trench in order to provide adequate cover for the conduit installation.  Contractor shall ensure smooth transitions of trench over abrupt terrain and will be required to over-excavate to provide a smooth uniform installation of the conduit.  Such over-excavation is to be incorporated within the provided units; no other compensation shall be considered or authorized.  Contractor is advised to contact the HEA representative and the Engineer to determine if an over-excavation is required.

Defective conduit shall not be installed and shall be removed immediately from the site of the work. Particular care shall be taken to keep concrete or other substances from the inside of the conduits during construction.  Deviations for conduit terminations as defined in the drawings shall be repaired at the Contractor’s own expense.  Obstructions encountered while mandreling conduit shall be located, cleared and/or repaired by the Contractor at the Contractor’s own expense.  The Contractor is responsible for anchoring the installed system to ensure flotation does not occur.  The Contractor shall submit an anchoring design to the Engineer for approval prior to its use.  The Contractor shall design and provide anchor stakes to prevent the conduit from floating. The Contractor shall be responsible for the effectiveness and shall bear the costs incurred if "flotation" or misalignment occurs. The use of 1/4 or 1/2 yard sandbags may be utilized by the Contractor only if the duct bank is supported by sand encasement prior to their use.

Conduit, which will not be immediately used, shall be plugged with an airtight seal at each end and marked with an electromagnetic underground marker by the Contractor.  Foreign materials, earth, sand, and gravel shall be removed from the conduit.    The above requirements shall take place prior to the installation’s acceptance by HEA.  

The inside of PVC and fiberglass conduit fittings and the ends of PVC and fiberglass ducting shall be painted with solvent cement as prescribed by the manufacturer to make a waterproof connection. Conduits shall be driven together by rubber mallet until the full bell end has received the joining conduit.  The Contractor is solely responsible to ensure the appropriate conduit enters the vaults at the design location.

Trench and conduit transitions shall not exceed a 10:1 transition.  The Contractor shall install conduit in open trench as to manufacturer’s recommendations and as depicted in the Plans.  The trench profiles depict critical angle point in the conduit runs.  The Contractor has the option to transition from angle point to angle point as long as the transition does not exceed 10:1.  If the slope from angle point to angle point exceeds the transition requirement then the conduit shall be field bent.

he Contractor shall provide bedding sand to encase the conduit with a minimum of 2-inches of bedding and 6-inches of cover above and along side of the conduits.  The sand shall meet the requirements of Subsection 681-3.13.  The bottom of the trench will be free of any large stones or rock.

The Contractor shall install buried marking tape as indicated in the Plans.  Marking tape shall be installed 18-inches above the buried facility.  The Contractor shall install tape in the center of trench face up and hold tape in place with earth as needed to prevent displacement during backfill.  Installation of marking tape shall be included in the cost of trenching.

Fiberglass conduit runs require the installation of Contractor-furnished expansion couplings as shown in the Plans and drawings.
The Contractor shall maintain a complete and accurate record of conduit offsets and conduit distances.  The Contractor shall supply the Engineer with a complete log of conduit distances within five (5) days after installing the conduits.

681-3.06 ELECTRICAL DUCT BANK INSTALLATION.  Electrical duct banks shall be comprised of multiple fiberglass, PVC, or RSC conduits of the configuration shown on the Plans.  The conduits for the primary distribution circuit shall be installed on bridge supports or direct bury as noted on the Plans.

The Contractor shall, with the Engineer’s approval, determine the most expedient method to complete the required electrical duct bank installation.  Work across the roadway shall be accomplished in accordance with Section 643, Traffic Maintenance.

681-3.07 SWITCHING CABINET PADS, PRIMARY J-BOX PADS, AND TRANSFORMER PADS.  The switch cabinet pads, primary J-box pads, and transformer pads shall be placed to the dimensions detailed in the Plans.

The Contractor shall verify the orientation of the pads with the Engineer before installation.  The pads shall conform to the final grade after completion of the entire road project.

681-3.08 CABLE.  Cable shall be handled carefully to avoid damage and shall not be dragged across the ground, fences, or sharp projections.  Care shall be exercised to avoid excessive bending of the cable.  The ends of the cable shall be sealed against moisture with suitable end caps.  Where it is necessary to cut the cable, the ends shall be terminated or sealed immediately after the cutting operation.  Contractors cable installation practices shall strictly adhere to the cable manufacturer installation guidelines, emphasized in cold weather installation.

The minimum bending radius of primary cable is twelve (12) times the overall diameter of the cable. The minimum bending radius of secondary and service cable is six (6) times the overall diameter of the cable.  The minimum radius specified is measured to the surface of the cable on the inside of the bend.  No cable bends shall be made within 6-inches of a cable terminal base.

The cable shall be inspected carefully by the Contractor as it is payed out from the reel to be certain it is free from visible defects.  Damaged cable observed at any time whether prior to installation, during installation, or when discovered by test or observation subsequent to installation in plant shall be immediately called to the Engineer and the HEA representative’s attention.  Repair or correction of such damage shall be done promptly and in accordance with the Engineer’s instruction.  The location of repairs shall be indicated on the staking sheet.


Cable shall be payed out from the reel mounted on a moving vehicle or trailer wherever possible.  The reel shall be supported so it can turn easily without undue strain on the cable.  The cable shall be carefully placed in the trench by hand.  Cable placement shall be done under the HEA representative’s constant supervision to be certain no cable damage occurs.

Pulling cable through conduit or duct shall be performed in such a way that the cable will not be damaged from strain or dragging.  The cable shall be lubricated with a suitable cable lubricant prior to pulling into conduit or duct.

The stress applied while pulling primary cables into ducts or during other pulling operations shall not exceed the least of the following:

a.
Where a pulling eye is attached to the conductor, the maximum pulling strain in pounds shall not exceed 0.006 times the circular mil area for aluminum or 0.008 times the circular mil area for copper.

b.
Where a basket grip is placed over the cable, the pulling strain shall not exceed the lesser of: (1) that calculated in a. above; or (2) 1000 pounds.  The cable under the cable grip and 1-foot preceding it shall be severed and discarded after the pulling operation.

c.
The maximum pulling tension shall not exceed the specific cable manufacturer’s recommendation.

d.
At bends the maximum sidewall pressure recommended by the cable manufacturer shall not be exceeded.

Sufficient slack and in no case less than 24-inches shall be left at risers, transformer pads, pedestals, and terminal points so movements of the cable after backfilling will not cause damaging strain on the cable or terminals.

As the cables are installed they shall be identified and tagged.  The identification shall be of a permanent type, such as that done with an embossing type tape writer on plastic or corrosion resistant metal tags.  The tag shall be securely attached to the cable.  Paper or cloth tags are not acceptable.

Cable splicing will not be permitted in the final permanent distribution cable crossing the permanent bridge.  Splicing will be permitted for the temporary bridge crossing as indicated in the staking sheets.

Cable splices shall be of the prefabricated type and shall be made in strict accordance with the splice manufacturer's instructions.

Prefabricated stress cones or terminations shall be installed in strict accordance with the manufacturer's instructions at the primary cable terminals.  Indication of misfit, such as a loose or exceptionally tight fit, shall be called to the Engineer’s attention.  The outer conductive surface of the termination shall be bonded to the system neutral.

A portable covering or shelter shall be available for use when splices or terminations are being prepared and when prefabricated terminations are being switched.  The shelter shall be used as necessary to keep rain, snow, and windblown dust off the insulating surfaces of these devices.  Care shall be exercised to prevent the transfer of conducting particles from the hands to insulating surfaces since cleanliness is essential in the preparation and installation of primary cable fittings.  Mating surfaces shall be wiped with a solvent, such as denatured alcohol, to remove any possible accumulation of dirt, moisture or other conducting materials.  A silicone grease should be applied afterwards in accordance with the manufacturer's recommendations.  The unenergized mating surfaces shall be lubricated with silicone grease before the fittings are reconnected whenever prefabricated cable devices are opened.

681‑3.09 CABLE ACCEPTANCE TEST.  The cable shall not be energized until the tests and phasing are confirmed and approved by the Engineer and the HEA representative.  The following is the sequence for testing the electrical cabling.

a.
Continuity:  The Contractor and the HEA representative shall jointly perform a simple continuity test on the system after installation of the cable and prior to the high potential test.  This test can be accomplished by grounding the conductor at the source and checking for continuity from the end of each tap with an ohmmeter or with a battery and ammeter.

b.
High Potential:  After successful continuity tests, the Contractor and the HEA representative jointly shall perform high potential tests on each length of cable in the system with terminations in place but disconnected from the system.

The installation shall withstand, for a minimum of five (5) minutes, a DC test potential as follows:

PRIMARY URD CABLE
XLP-TR, EPR




Rated

Insulation Thickness          Field DC Acceptance




Voltage   
           (Inches)         
        Test Voltage


 
25 kV 
0.260
80 kV

The voltage may either be increased continuously or in steps to the maximum test value.

1)
If increased continuously, the rate of increase of test voltage should be approximately uniform and increasing to maximum voltage in not less than ten (10) seconds and in not more than approximately sixty (60) seconds.

2)
If applied in steps, the rate of increase of test voltage from one step to the next should be approximately uniform.  The duration at each step shall be long enough for the absorption current to attain reasonable stabilization (one minute minimum).  Current and voltage readings should be taken at the end of each step duration.  The number of steps should be from five (5) to eight (8).

c.
Warning:  A hazardous voltage may still exist on the cable after the above testing has been completed.  The conductor shall be grounded to permit any charge to drain to earth before handling the cable.

681‑3.10 TRANSFORMERS AND SWITCH CABINETS.  Switch cabinets and transformers shall be handled carefully to avoid damage to the finish and shall be positioned in accordance with the staking sheets, Plans, and Specifications.  Equipment shall be level and plumb to their pad.  Only qualified and experienced personnel shall be allowed to make connections and cable terminations.

Each equipment enclosure shall display a warning sign placed so it is visible to anyone attempting entry to the enclosure.

681‑3.11 GROUNDING.  Neutral conductors, ground electrodes, and groundable parts of electrical equipment shall be interconnected.

681-3.12 DISPOSAL OF WASTE EXCAVATION.  Waste excavation may be disposed of within the project limits at locations approved by the Engineer if a disposal site is available.  Waste disposal shall be to a Contractor-provided, ADOT-approved disposal site.  Waste disposal areas shall be feathered into surrounding grounds with no noticeable break or variation readily discernible and existing drainage patterns shall be maintained.  Trench spoil removed from the site is to be incorporated into the bid units; no other compensation shall be considered or authorized.
681-3.13 SAND BEDDING.  Where existing material is unsuitable for the conduit bedding, as determined by the HEA representative, the Contractor shall provide bedding sand meeting the following gradation requirements:

Sieve Size
Percent Passing by Weight
6.25 mm or 1/4-inch
100 %

0.075 mm or No. 200
0-6 %
681-3.14 AS-BUILT DRAWINGS.  An as-built survey, by a land surveyor registered in the State of Alaska, will be completed by the Contractor.  Electrical duct banks and pads, including the locations, alignment and installed depth shall be included.  Additionally, bearing and distance between all devices and at all trench angle points will be included as part of the as built survey.  The information will be referenced to established survey monuments.  Delivery shall be to the Engineer prior to acceptance of the electrical duct system by the HEA representative.

681-3.15 HEA INSPECTION.  The HEA representative may at any time have access to the project site for the purpose of inspection.  The Contractor agrees to notify HEA at least 48-hours (two business days) prior to the start of this project.  The manner of under-grounding of the conduit, materials, and equipment used therein, shall be subject to the inspection of HEA.  The HEA representative will measure the conduit installed prior to backfilling the joint trenches for the HEA conduits.  HEA will conduct a final inspection within ten (10) days of the Contractor’s informing the HEA representative, in writing, the HEA system is complete.  Incomplete items (punch list) as noted in final inspection report shall be completed by the Contractor within ten (10) days of the final inspection.

681-4.01 METHOD OF MEASUREMENT.
Fiberglass, RSC, and Schedule 40 PVC conduit and cables will be measured by the meter along the horizontal length of the installed construction unit.

The electrical switching cabinet pads, transformer pads, primary J-boxes and pads, switch cabinets, and transformers shall be measured by the unit, complete and accepted in the final position.

681-5.01 BASIS OF PAYMENT.

Payment shall be full compensation for the labor, equipment, and materials necessary to complete this work.

Payment for electrical conduit system shall be the length of the construction unit conduits installed times the unit bid price per meter for each construction unit.  The price paid for the electrical duct system shall include the necessary fittings, couplings, expansion joints, split anchor rings, and other components.

Payment for electrical cables shall be the length of the construction unit installed times the unit bid price per meter for each construction unit

Electrical facilities called out shall be paid per unit bid and quantity installed.

The trench unit bid prices shall include excavation to plan grade, sand, backfill of native materials outside the normal lines of the roadway structural section, and placement of borrow materials within the structural section as shown on the Plans.  Excavation of unsuitable material below plan grade shall be paid under Item 203(3), Unclassified Excavation.  Borrow, if required, for backfill to replace unsuitable material will be paid under Item 203(6A), Borrow Material, Type A.

The unit bid price for pad and vault installation shall include excavation to plan grade, including the over excavation and backfill required, separation geotextile, and sand bedding.  Excavation of unsuitable material below plan grade shall be paid under Item 203(3), Unclassified Excavation.  Borrow, if required, for backfill to replace unsuitable material will be paid under Item 203(6A), Borrow Material, Type A.

Payment for Item 681(20).  The payment will be full compensation for providing the requirements set forth in Subsection 681-3.14.  The Contractor shall be required to have a registered land survey stamp  the as-built drawings.

The costs associated with shoring the trenches and the existing power facilities shall be subsidiary to Item 681(49).

Costs associated with the retirement work including labor, equipment, and materials shall be subsidiary to the retirement units, Items 681(61A) through Item 681(78D).

Payment will be made under: 

	Pay Item
	Pay Unit

	681(20)  Electrical As-Built
	Lump Sum

	681(30)  Equipment Number (M52-3)
	Each

	681(31)  OH Fault Indicator (M6-4)
	Each

	681(32A)  UG Warning Sign and Post (UM12)
	Each

	681(32B)  Marker Flag (UM12F)
	Each

	681(33A)  UG Transformer Vault and Pad Assembly, Poly (UM1-4)
	Each

	681(33B)  Transformer Vault and Pad Assembly, Concrete (UM1-4A)
	Each

	681(33C)  Concrete Lid with Door (UM1-4AL1)
	Each

	681(33D)  UG Transformer Vault, Pad, and Lid Assembly (UM1-4L)
	Each

	681(33E)  PME Fiberglass Vault and Pad Assembly (UM1-FG)
	Each

	681(33F)  Pre-Cast Concrete Transformer Vault and Pad Assembly (UM1PC)
	Each

	681(34)  UG Primary Riser (UM2V230)
	Each

	681(35)  UG Primary Elbow, 1/0 25 kV (UM3-1)
	Each

	681(36)  60 Inch UG Enclosure and Cover Assembly, 3 Phase (UM33)
	Each

	681(37A)  1 Phase UG Primary Junction, LB 25 kV 4 Pt (UM3-0425)
	Each

	681(37B)  3 Phase UG Primary Junction, LB 25 kV 3 Pt (UM4-0325)
	Each

	681(37C)  3 Phase UG Primary Junction, LB 25 kV 4Pt (UM4-0425)
	Each

	681(38A)  UG Primary Splice, 350 mcm 25 kV (UM45-135)
	Each

	681(38B)  UG Secondary Splice (UM45-3)
	Each

	681(39A)  UG Primary Elbow, 350 mcm 600A (UM6-10)
	Each

	681(39B)  UG Primary Receptacle Cap, 25 kV (UM6-1125)
	Each

	681(39C)  UG Primary Terminator, 350 mcm 25 kV (UM6-2325)
	Each

	681(39D)  UG Primary Terminator, 1/0 25 kV (UM6-2A)
	Each

	681(39E)  UG Primary Fault Indicator (UM6-4)
	Each

	681(39F)  UG Ground Rod (UM6-6)
	Each

	681(39G)  Pad and Ground Rod Assembly for 3 Phase (UM6-6L)
	Each

	681(40A)  Padmount Switch Gear, PMH-9 (UMS31122)
	Each

	681(40B)  Padmount Switch Gear, PMH-11 (UMS31112)
	Each

	681(41A)  UG Primary Cable 1/0, 25 kV (10J-TRX)
	Meter

	681(41B)  UG Primary Cable 1/0, 25 kV, 3 Conductor (10J-TRX3)
	Meter

	681(42)  2/0 Stranded Copper, Bare
	Meter

	681(43)  UG Primary Cable, 350 mcm Al, EPR, 25 kV, 3 Conductor (350J-EPR3)
	Meter

	681(44A)  Service Drop, 1/0 Al TPLX (K10USE)
	Meter

	681(44B)  Service Drop, 1/0 Al UTX (K10UTX)
	Meter

	681(44C)  Service Drop, #2 Al USE (K2USE)
	Meter

	681(44D)  Service Drop, #2 Al UTX (K2UTX)
	Meter

	681(44E)  Service Drop, 4/0 Al USE (K40USE)
	Meter

	681(44F)  Service Drop, 4/0 Al UTX (K40UTX)
	Meter

	681(45)  UG Secondary Connector, 6 Outlet (UJ2-6)
	Each

	681(46A)  Service Drop, 1 Phase, 250 mcm and Under (UK1-200)
	Each

	681(46B)  Service Drop, 3 Phase, 250 mcm and Under (UK3-200)
	Each

	681(47A)  Padmount Transformer, 75 kVA, 120/208v (UVG1775)
	Each

	681(47B)  Padmount Transformer, 150 kVA, 277/480v (UVG37150)
	Each

	681(48)  S&C Fuse Unit (SMU40)
	Each

	681(49)  Trench Excavation and Backfill (UR4)
	Meter

	681(50A)  6 Inch Fiberglass Conduit (UM6F960)
	Meter

	681(50B)  2 Inch HDPE Conduit (UM6H920)
	Meter

	681(50C)  3 Inch PVC Conduit Schedule 40 (UMP6P930)
	Meter

	681(50D)  4 Inch PVC Conduit Schedule 40 (UMP6P940)
	Meter

	681(50E)  6 Inch PVC Conduit Schedule 40 (UMP6P960)
	Meter

	681(50F)  2 Inch Rigid Conduit (UM6S920)
	Meter

	681(50G)  4 Inch Rigid Conduit (UM6S940)
	Meter

	681(50H)  6 Inch Rigid Conduit (UM6S960)
	Meter

	681(51A)  Sweep Conduit, 4" Rigid Steel, 90 deg, 4' Radius (UM6SE40)
	Each

	681(51B)  Sweep Conduit, 6" Rigid Steel, 30 deg, 4' Radius (UM6SE30)
	Each

	681(51C)  Sweep Conduit, 6" Rigid Steel, 90 deg, 4' Radius (UM6SE60)
	Each

	681(51D)  Sweep Conduit, 3" Rigid Steel, 45 deg, 4' Radius (UM6SF30)
	Each

	681(51E)  Sweep Conduit, 4" Rigid Steel, 45 deg, 4' Radius (UM6SF40)
	Each

	681(51F)  Sweep Conduit, 6" Rigid Steel, 45 deg, 4' Radius (UM6SF60)
	Each

	681(51G)  Sweep Conduit, 4" Rigid Steel, 30 deg, 4' Radius
	Each

	681(51H)  Sweep Conduit, 3" Rigid Steel, 22.5 deg, 4' Radius 
	Each

	681(51I)  Sweep Conduit, 4" Rigid Steel, 22.5 deg, 4' Radius 
	Each

	681(51J)  Sweep Conduit, 6" Rigid Steel, 22.5 deg, 4' Radius 
	Each

	681(51K)  Sweep Conduit, 6" Rigid Steel, 11.25 deg, 4' Radius 
	Each

	681(51L)  Sweep Conduit, 6" Fiberglass 22.5 deg, 4' Radius 
	Each

	681(51M)  Sweep Conduit, 6" Fiberglass 45 deg, 4' Radius 
	Each

	681(61A)  Removal of Ground (M2-11)
	Each

	681(61B)  Removal of Ground, Pole Butt Plate (M2-12)
	Each

	681(62)  Removal of Equipment Number (M52-3)
	Each

	681(63)  Removal of OH Fault Indicator (M6-4)
	Each

	681(64A)  Removal of UG Transformer Pad (UM1)
	Each

	681(64B)  Removal of UG Transformer Pad, Plastic (UM1-2)
	Each

	681(64C)  Removal of Marker Flag (UM12F)
	Each

	681(64D)  Removal of UG Transformer Vault and Pad Assembly (UM1-4)
	Each

	681(64E)  Removal of Concrete Transformer Vault and Pad (UM1-4A)
	Each

	681(64F)  Removal of Transformer Vault, Pad, and Lid Assembly (UM1-4L)
	Each

	681(64G)  Removal of Concrete Lid with Door (UM1-4AL1)
	Each

	681(64H)  Removal of PME Fiberglass Vault and Pad Assembly (UM1-FG)
	Each

	681(65)  Removal of UG Primary Riser (UM2V230)
	Each

	681(66A)  Removal of UG Enclosure, 4 Pt, 25 kV (UM3-0425)
	Each

	681(66B)  Removal of UG Primary Elbow, 1/0 25 kV (UM3-1)
	Each

	681(66C) Removal of 60 Inch UG Enclosure & Cover Assembly, 3 Phase (UM33)
	Each

	681(67A)  Removal of UG Primary Junction, LB 25 kV 2 Pt (UM4-0225)
	Each

	681(67B)  Removal of UG Primary Junction, LB 25 kV, 4 Pt (UM4-0425)
	Each

	681(68A)  Removal of UG Primary Splice, 1/0 25 kV (UM45-1)
	Each

	681(68B)  Removal of UG Primary Splice, 350 mcm, 25 kV (UM45-135)
	Each

	681(68C)  Removal of UG Secondary Splice (UM45-3)
	Each

	681(69A)  Removal of UG Primary Elbow, 350 mcm, 600A (UM6-10)
	Each

	681(69B)  Removal of UG Primary Receptacle Cap, 25 kV (UM6-1125)
	Each

	681(69C)  Removal of UG Primary Terminator, 1/0 25 kV (UM6-2A)
	Each

	681(69D)  Removal of UG Primary Fault Indicator (UM6-4)
	Each

	681(69E)  Removal of Ground Rod (UM6-6)
	Each

	681(69F)  Removal of Ground Rod Pad Assembly, 3 Phase (UM6-6L)
	Each

	681(69G)  Removal of UG Primary Terminator, 350 mcm, 25 kV (UM6-2325)
	Each

	681(70)  Removal of Padmount Switch Gear, PMH-9 (UMS31122)
	Each

	681(71A)  Removal of UG Primary Cable, 1/0 25 kV (10-25)
	Meter

	681(71B)  Removal of UG Primary Cable, 1/0 25 kV, 3 Phase (10-253)
	Meter

	681(71C)  Removal of UG Primary Cable, 1/0 25 kV, 1 Phase (10J-EPR)
	Meter

	681(72)  Removal of #2/0 Stranded Copper
	Meter

	681(73A)  Removal of UG Primary Cable, 350 mcm, 25 kV, 3 Phase (350B-253)
	Meter

	681(73B)  Removal of UG Cable, 350 mcm, Al, 600v (350USE)
	Meter

	681(74A)  Removal of Service Drop, 1/0 Al QPX (K10USE)
	Meter

	681(74B)  Removal of Service Drop, 1/0 Al UTX (K10UTX)
	Meter

	681(74C)  Removal of Service Drop, #2 Al USE (K2USE)
	Meter

	681(74D)  Removal of Service Drop, #2 Al UTX (K2UTX)
	Meter

	681(74E)  Removal of Service Drop, 4/0 Al USE (K40USE)
	Meter

	681(74F)  Removal of Service Drop, 4/0 Al UTX (K40UTX)
	Meter

	681(74G)  Removal of Service Drop, 3 Phase (UK3-200)
	Each

	681(74H)  Removal of Service Drop, 1 Phase, 250 mcm and Under (UK1-200)
	Each

	681(75)  Removal of UG Secondary Connector, 6 Outlet (UJ2-6)
	Each

	681(76A)  Removal of Padmount Transformer, 25 kVA, 120/240v (UVG725)
	Each

	681(76B)  Removal of Padmount Transformer, 75 kVA, 120/208v (UVG1775)
	Each

	681(77A)  Removal of Conduit, 2 Inch PVC Schedule 40 (UM6P920)
	Meter

	681(77B)  Removal of Conduit, 4 Inch PVC Schedule 40 (UM6P940)
	Meter

	681(77C)  Removal of Conduit, 6 Inch PVC Schedule 40 (UM6P960)
	Meter

	681(78A)  Remove Sweep Conduit, 6" Rigid Steel, 90 deg, 4' Radius (UM6SE60)
	Each

	681(78B)  Remove Sweep Conduit, 6" Rigid Steel, 45 deg, 4' Radius (UM6SF60)
	Each

	681(78C)  Removal of 6 Inch Fiberglass Conduit (UM6F960)
	Meter

	681(78D)  Removal of 6 Inch Rigid Conduit (UM6S960)
	Meter
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