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SECTION 26 05 13 – cable and terminations (medium voltage)
PART 1 -  GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.

1.02 SUMMARY

A. The extent of medium voltage cable Work is indicated by Drawings and by the requirements of this Section.

1.03 REFERENCE STANDARDS
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date.

B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project.

C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within all following references.
1.04 QUALITY ASSURANCE

A. Installer shall be a firm with at least five (5) years of successful installation experience on projects with electrical work similar to that required for this Project.

B. NEC Compliance:  Comply with the National Electrical Code (NFPA 70) as applicable to construction and installation of electrical cable, and terminations required for this Project.

1.05 SUBMITTALS

A. Product Data:

1. Submit manufacturer's data on electrical cable and terminations.

B. Record Documents:

1. Submit a list of previous work evidencing at least five (5) years experience in medium voltage cable installation of similar type.

2. Submit name and experience record of each person to be engaged in medium voltage cable work.  Only those persons accepted by the Owner will be permitted to engage in medium voltage cable work.

3. Submit three (3) copies of cable manufacturers' certified test report prior to installation of cable.

4. Submit certified field test report.

1.06 DELIVERY, STORAGE and HANDLING

A. Provide factory wrapped waterproof flexible barrier materials for covering cable on wooden reels.

B. Store cable in factory finished covering and in clean, dry place which provides protection against weather.

PART 2 -  PRODUCTS

2.01 GENERAL

A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction.

2.02 MANUFACTURERS

A. All 5 kV conductors shall be by only one of the following manufacturers:

1. Okonite.

2. Rome.

2.03 5 kV INSULATED CONDUCTORS

A. Size:  As shown.

B. Single Conductor Construction:

1. Single uncoated annealed copper conductor with Class B stranding.

2. Extruded semi-conducting thermosetting conductor screen firmly bonded to the overlaying insulation.

3. Ethylene-propylene-rubber (EPR) insulation 90 mils thick.

4. Extruded semi-conducting thermosetting insulation screen.

5. Copper shielding tape 5 mils thick, helically applied with a minimum 25 percent overlap.

6. Polyvinyl chloride jacket with thickness per ICEA.

7. The conductor screen, insulation and insulation screen shall be applied in triple tandem extrusion and simultaneously vulcanized.

C. Medium voltage terminations shall be equal to 3M 5630K series, Class 1, 5-35 kV, cold-shrink rubber termination kits.

D. Electrical tapes shall be equal to those manufactured by Electroproducts Division/3M as follows:

1. Fireproofing:  Scotch No. 77.
2. Glass Cloth:  Scotch No. 60.
3. Self-fusing Silicone Rubber:  Scotch No. 70.
4. Vinyl Plastic:  Scotch No. 88.
PART 3 -  EXECUTION

3.01 PREPARATION

A. Examine areas and conditions under which medium voltage cable terminations are to be installed and notify the Owner in writing of conditions detrimental to the proper and timely completion of the Work.  
B. Do not proceed with the Work until unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction.
B. All installation shall be in accordance with manufacturer’s published recommendations.

C. Install medium voltage cable and terminations as indicated in accordance with the manufacturer's written instructions, the applicable requirements of NEC, and in accordance with recognized industry practices to ensure that products serve the intended functions.

D. Medium Voltage Cable Identification:

1. Identify cables as to phase and circuit at each accessible location.  Identification to be accomplished by means of brass tags embossed in letters no less than ½ inch high, permanently affixed to each current carrying cable. 

2. Arrange tags such that they can be read without moving cables.

E. Where cable terminates in a stress cone, wrap exposed insulation with half-lapped layer of self-fusing silicone tape applied without stretch.  Secure ends of silicone tape with vinyl plastic tape to prevent ravel.

F. Damaged cable jacket and/or insulation will be cause for rejection of cable.  Do not install cable if jacket is damaged in any way.  No kinks are permitted and the bends are to be kept in accordance with the minimums recommended by the manufacturer.  Pull cables directly into the duct from the coil or reel on which they are received.  Cable shall not be pulled off and laid on the ground prior to installation.  Make pulls in one direction.

G. Splices are not permitted for new pulls.  Contractor shall pull all cables in continuous lengths.  Splices are permitted only where indicated on the Drawings for connections to existing underground medium voltage feeders in manholes.  The installer shall be a trained and certified technician for such special installation with appropriate splicing kit and materials recommended by cable manufacturer.
H. Provide cable lengths with liberal allowances for slack for terminating.  If pulling grips are used, sufficient excess cable shall be allowed so that damage due to the pulling grips can be removed prior to terminating.  Use rubber tape to seal cable ends.  Cable shall not be pulled with the ends open.  Cable ends shall not be allowed to rest on the floor.   Cable ends shall be moisture proofed at all times until terminations are installed.

I. Provide pull-in guides, cable feeders or draw-in protectors to prevent damage to the cable at the duct mouths.  Pull cable by grips on the conductors with proper taping to prevent pushback. Short lengths may be pulled with cable grips around the entire group; however, care should be taken to ensure equal distribution of tension and any damaged ends must be cut off and discarded before terminating the cable.

J. Stop pulling instantly if undue tension occurs.  Lubricant shall be used to facilitate pulling and shall be compatible with the type of cable used.

K. Identify individual phases of each power circuit at points near each end of the cables.  Before connections are made at cable terminals, check by ringing out or talking over each conductor by means of a portable hand telephone set.  Identify circuits before terminal connections are made by one of the methods specified above.

3.03 PRIMARY CABLE TESTING

A. The cable manufacturer shall perform non-destructive factory tests on all cable in accordance with ICEA standards and shall furnish three (3) copies of certified test reports to the Owner.
B. Cables shall be field-tested prior to energization.  Notify the Owner at the proper time during construction that the cables are ready for field-testing.  Cables shall not be energized prior to testing.

C. The Contractor shall contact an approved accredited cable-testing agency and will have cables, stress cones, and potheads tested (per ICEA Standards) at the proper time during construction.  Any cable, stress cone or pothead showing any form of failure under the test or showing a fault shall be replaced at no additional cost to the Owner and shall be retested by the same testing agency at the Contractor's expense.

D. Each circuit shall be rung-out or talked-out with proper signaling devices and with all equipment disconnected at each end to indicate that it is a continuous circuit where the operating requirements are that it shall be continuous.

E. Insulation resistance of each cable shall be measured with a 500-volt megohm meter.  Cable will be rejected if resistance is less than 25 megohms.

F. All power cables shall be given D.C. high potential tests after potheads or other terminations have been made, but before connections have been made to busses or apparatus according to the manufacturer's recommen​dation and ICEA standards.  A non-destructive D.C. testing device, such as Von, Westinghouse "High Pot Tested" or accepted substitution, shall be employed.

1. A D.C. microammeter in series with the ground connection of the high voltage transformer shall be used to read the leakage current in the cable at intervals specified hereinafter. A variable ratio voltage regulator of adequate rating shall be used to permit the raising of test voltage at a slow but uniform rate from zero to test value. Testing time shall be started when the voltage on the cable has attained test value.

2. Each cable shall be tested for a minimum of fifteen (15) minutes or until the current reading levels off and remains steady for at least three minutes. The potential shall be raised at a slow uniform rate with current readings taken every fifteen seconds until full voltage is reached; thereafter, current readings shall be recorded separately.  The removal of the voltage shall be done in an approved manner to prevent damaging the cable.

3. The test voltage shall be in accordance with ICEA recommended values as follows:

	Rated Circuit Voltage (Phase-to-Phase Volts)
	DC Test Voltage (133% Insulation Level)

	2001 - 5000
	25 kV

	8001 - 15000
	65 kV


G. Adequate means shall be taken to ensure safety during the tests and all safety instructions of the test operator shall be carried out.

H. If a cable fails, the fault shall be located, and all cables in the conduit between the nearest pulling points on each side of the failure shall be withdrawn.  If, in the opinion of the Owner, the other cables in the same conduit have not been damaged, they may be reinstated, but the cable that failed shall be replaced by new cable. After the replacement of the faulted cable, and any other damaged cables, all cables of the circuit in that conduit shall be retested.

I. During the Warranty Period, any failure in primary cable, terminations or splices shall require immediate correction.  In the event of a failure creating interruption in electrical service, furnish and install all labor and materials for temporary services to get the electrical system back in service.  Work shall begin immediately upon notification of a failure, regardless of time.
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