SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


SECTION 26 05 13 – MEDIUM VOLTAGE CABLE

PART 1 -  GENERAL

1.1 SUMMARY

A. This section covers medium voltage cable, installation, and testing. Medium voltage, shielded power cables, sized per the Plans, related terminations and accessories for medium voltage electrical distribution systems, nominal 12.5kV services, are included in this section. Specifically included:

1. Single conductor, medium voltage power cable.

2. Cable grounding, grounding accessories and tools.

3. Medium voltage cable terminations.

4. Testing of medium voltage cable, splices and terminations.

B. Related Documents:

1. Drawings and general provisions of the Contract apply to this Section.

2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

C. Related Sections:

1. Division 01 Section "General Requirements."
2. Division 01 Section "Special Procedures."
3. Division 26 Section "Common Work Results for Electrical".

4. Division 26 Section "Pad Switchgear".

1.2 REFERENCES  

A. General:

1. The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.

2. Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.

3. Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.

4. Refer to Division 26 Section "Common Results for Electrical" for codes and standards, and other general requirements.

B. ASTM International:

1. ASTM B-3, B-8, and B-496 - American Society for Testing Materials.

C. NFPA 70 - National Electrical Code.

D. IEEE C2 - the NESC (National Electrical Safety Code).

E. ICEA Publication No. S-93-639 NEMA WC7 - Insulated Cable Engineers Association.

F. IEEE 48 - Test Procedures and Requirements for High-Voltage Alternating-Current Cable Terminations.

G. NEMA WC 8 - Ethylene-Propylene-Rubber-Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy.

H. NETA – National Electrical Testing Association

I. Underwriters’ Laboratories, Inc. (UL 1072).

1.3 ACTION SUBMITTALS

A. Submit under provisions of Division 26 Section “Common Results for Electrical - Review of Materials” and Division 01 Section “General Requirements.”
B. Product Data: For each size and type of cable and cable termination and accessory indicated.

C. Manufacturer’s product literature illustrating the following:
1. Cable characteristics

2. Cable terminations including all deadbreak break modules and matching deadbreak break elbows

3. Description of materials to be used for circuit labeling

4. Cable pulling compounds, lubricants and pull-string

1.4 INFORMATIONAL SUBMITTALS

A. Material Certificates: For each cable and accessory type, signed by manufacturers.

B. Cable pulling tension calculations and recorded values.

C. Manufacturer's Documentation:  After approval by the Engineer of cable & cable terminations to be used, the cable manufacturer shall furnish the following information:

1. Source quality-control test reports. This includes proof that cable has been manufactured within twelve (12) months of its installation.

2. Copy of the manufacturer's splicing and termination procedures for approval. 
D. Certifications and resumes of cable splicer(s) and terminator(s). See Section 1.4.C below.
1.5 QUALITY ASSURANCE
A. All conductors and cable shall conform to ICEA standards.  Cable warranty shall begin upon the date of cable installation acceptance.  Each length of cable delivered to the job shall have a certified test report from the factory stating that the cable meets the minimum standards for cables of this type as established by ICEA.  The test report shall also include month and year of manufacture which shall not exceed twelve (12) months prior to the delivery to the site.  Copies of this report shall be delivered to the Owner’s representative before the cable is installed.   

B. Manufacturer's Qualifications:  Company experienced in manufacturing Products specified in this Section with minimum of ten (10) years.

C. Cable Splicer & Terminator Qualifications:  
1. Workers' Competency:  Submit high voltage cable splicer certification of competency and experience 30 days before splices or terminations are made in high voltage cables.  Splicer experience during the immediate past three years shall include performance in splicing and terminating cables of the types and classification being provided under this Contract.  In lieu of a certification of competency, a Subcontractor may demonstrate the qualifications of a proposed cable splicer through formal training and relevant experience in splicing cables of the type and class under this Subcontract.  
2. Before assigning cable splicer to work covered by this specification, the Contractor shall provide the Engineer with the names of the cable splicers to be employed, together with satisfactory proof that each splicer has had at least three years experience in splicing high-voltage cables and is experienced with the type and rating of cables to be spliced.  In addition, each cable splicer may be required to make an approved dummy splice in the presence of the Project Manager in accordance with manufacturer's instructions, before the splicer is accepted to splice cable covered by this Specification.  
3. Material for dummy splices shall be furnished by the Contractor.

D. Source Limitations: Obtain cables, grounding, terminations, and associated materials through one source. Limit the number of manufacturers selected as much as possible.
E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to the Authority Having Jurisdiction and marked for intended use.

F. Comply with IEEE C2 (NESC) and NFPA 70.

G. Comply with ASTM B3 and B8 for copper wiring, conductors, and cables.

H. NRTL (Nationally Recognized Testing Laboratory) Listing: Products shall be listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for electrical and fire safety.

PART 2 -  PRODUCTS

2.1 GENERAL

A. Conductors, terminations, and all associated elements shall be rated 15kV. Conductors shall be copper, single conductor primary cable with EPR 133% rubber insulation, bare copper tape, 5 mils minimum, shall be applied with a helical lap not less than 12.5% of its width, and PVC outer jacket. 

2.2 MANUFACTURERS

A. Cable: Subject to compliance requirements, provide products by one of the following:

1. Okonite

2. Cablec
3. Southwire

B. Cable Terminations: Subject to compliance requirements, provide products by one of the following:
1. Elastimold (Thomas & Betts)

2. 3M; Electrical Products Division
3. Richards Manufacturing Co.

C. Fire and Electric Arc Proofing (if required): Provide 3M, Type 77, Scotch Brand or approved equal.

2.3 15KV CABLE

A. Cable Type: Single conductor, jacketed, 15KV rated, Type MV-105 approved for NEC applications. 

B. Comply with UL 1072, AEIC CS 8, ICEA S-93-639/NEMA WC74, and ICEA S-97-682. 

C. Conductor:

1. Material shall be annealed, uncoated, soft drawn copper in conformance with ASTM B-3.

2. The conductors stranding shall be Class B, concentric lay in accordance with ASTM B8 (compressed construction) or ASTM B496 (compact construction) if a slightly smaller cable diameter is needed.

3. Class B stranding per ASTM B-496.

D. Conductor Strand Screen/Shielding: 
1. A semi-conducting shielding compound shall be applied by extrusion directly to the surface of the stranded conductor.

2. The semi-conducting material shall be compatible with the copper conductor and shall effectively bond to the insulation.

3. The semi-conducting shielding shall strip clean from the conductor for make-up of terminations and splices.

E. Conductor Insulation:  
1. Discharge free, EPR insulation, color contrasted with strand and insulation screens. 
2. The insulation material shall meet or exceed ICEA S-94-649, AEIC CS8, and CSA C68.5. It shall meet the electrical and physical requirements specified in Part 3, ICEA S-93-639.

3. Temperature Rating: 221 deg F (105 deg C) normal operation, 284 deg F (140 deg C) emergency overload operation, and 482 deg F (250 deg C) for short circuit conditions.

4. Voltage Rating: 15 kV

5. Insulation Thickness: 133 percent insulation level and insulated with a high quality, heat, moisture, impact, ozone, and corona resistant thermosetting EPR that is suitable for use in wet or dry locations, in underground conduit and duct systems, and direct buried applications.
6. The average insulation thickness shall be not less than 220 mils; the minimum thickness at any point shall not be less than 90 percent of the specified average thickness.

F. Insulation Screen/Shielding:
1. Extruded, semiconducting material meeting requirements of ICEA S-93-639/NEMA WC74 & S-97-682, and AEIC CS8. Substitution of a non-metallic semiconducting tape for the extruded covering is not acceptable.

2. Note: cables using the extruded energy suppression and stress control material for the strand screen may use the same semiconducting material for the 15kV insulation screen.

3. The extruded covering shall be at least 24 mils thick and shall be in intimate contact with the insulation. Covering shall be removable without damaging the insulation; leaving no residue that cannot be readily removed. Insulation screens must be clean stripping.
G. Copper Tape Shield
1. Bare copper tape 5 mils minimum shall be applied with a helical lap not less than 12.5% of its width.

H. Overall/Outer Jacket:
1. The cable shall have an overall sunlight resistant (UV) poly-vinyl chloride jacket

2. The overall jacket shall be free stripping.

I. Electrical and Physical Tests:
1. Qualification tests in compliance with Section B, AEIC CS8 are required for each shielded cable furnished.

2. All materials used in construction of the cables shall be tested in compliance with the application paragraphs of ICEA S-93-639.

3. All completed cables shall successfully pass the following tests prescribed in ICEA publication S-93-639 NEMA WC 74:

a. Par. 6.5 - Aging.

b. Par. 6.27 - Voltage.

c. Par. 6.28 - Insulation Resistance.

d. Par. 6.29 - Partial Discharge Extinction (Corona) Level.

e. Par. 6.23 - Discharge Residence.

4. Test methods and frequency of tests (for tests in F-2 and F-3 above) shall be as prescribed in Part 6 ICEA S-93-639.

J. Cable Identification:  The following information shall be indicated, by means of a surface legend printed in compatible ink of contrasting color, at intervals not to exceed 24 inches (600 mm) over the entire length of the cable:

1. Manufacturer's name.

2. Conductor material.

3. Conductor size.

4. Maximum rated voltage.

5. Insulation material.

6. Letter designating cable type.

7. Shielded or non-shielded.

8. Date of manufacture.

K. Shipment:  The cable shall be shipped in continuous lengths. No cable splices are allowed.  The shipment shall be made on carefully inspected non-returnable reels if possible.  Cable ends shall be securely fastened to the reel using polypropylene rope ties.  Metal ties shall not be used.  Cable ends shall be completely sealed against moisture and contaminants.  The cable on the reel shall be protected with plyboard or tekboard lagging held securely in place with steel banding.

L. Conductor and Shield Continuity:  Each length of completed cable shall be tested for conductor and shield continuity. A simple continuity 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. See Sections 3.3 and 3.4 below.
M. Reports:  Certified copies of Production Tests shall be furnished for each shipment of cable.

2.4 CABLE TERMINATIONS

A. General: Modular system, complying with IEEE 386, with disconnecting, single-pole, cable terminators (deadbreaks) with matching, stationary, plug-in, deadbreak-front terminals designed for cable voltage and for sealing against moisture. Elbow-type unit with 600-A continuous-current rating; designed for de-energized disconnecting and connecting; coordinated with insulation diameter, conductor size, and material of cable being terminated.  Include test point on terminator body that is capacitance coupled. 

B. Construction: 100% peroxide-cured construction includes insulation and conductive EPDM materials. Deadbreaks shall be fully shielded and submersible, rated 15/25KV and 600A minimum.

C. Deadbreaks shall be designed for use on solid dielectric cable (XLPE or EPR) with extruded semi-conducting shields and concentric neutral, with or without a jacket. Provide adapters as required for terminating tape shield and drain wire jacketed cables.

D. Deadbreaks shall be useable on any comparably rated bushing interface that meets the requirements of IEEE 386. All T-bodies, cable adapters, insulating plugs, and compression connectors shall be designed to be interchangeable with those currently available from other major manufacturers that also meet the requirements of the IEEE 386 standard. 

E. Minimum ratings of the fully assembled deadbreaks as follows:

1. Standard Voltage Class, kV……………………………………………………………………….15    
2. Max Rating Phase-to-Phase, kV………………………………………………………………..14.4

3. Max Rating Phase-to-Ground, kV…………………………………………………..………….…8.3
4. AC 60 Hz 1 Minute Withstand, kV…………………………………………………………………34
5. DC 15 Minute Withstand, kV…………………………………….…………………………………53
6. BIL and Full Wave Crest, kV…………………….…………………………………………………95
7. Min Partial Discharge Extinction, kV………………………….……………………………..…….11
8. Continuous Rating, A…………………………………………………………………..……….….600
9. 4 Hour Overload Rating, A……………………….………………………………………….……900
10. Short Time Rating, kA………………………………………………………..……………..…….25.5
F. Easily connected or disconnected using standard hand tools and equipment in de-energized state.

G. Each deadbreak kit to be provided complete with:

1. Elbow connector housing

2. Copper compression connector/lug

3. Shear bolt connector/lug

4. Stud

5. Insulating plug with cap

6. Tube of lubricant

7. Cable adapter

8. Installation instructions

9. Crimp chart

2.5 CABLE SPLICES

A. Cable splices are not allowed. Run underground cables continuous between end termination points.
2.6 CIRCUIT LABELS

A. Manufacturers:
1. Almetek Industries, Type E-Z -Tag or equal.

2. Substitutions:  Under provisions of Division 01 Section "General Requirements".

B. Description: Cable circuit labels shall be 1-1/2 (38 mm) high, polyethylene, with black on yellow characters, in a polyethylene holder, attached to the cable by two nylon self locking ties.

PART 3 -  EXECUTION

3.1 15kV CABLE INSTALLATION

A. Carefully protect cable from mechanical damage.  Provide suitable mechanical protection for reels.
B. All medium voltage feeders serving campus building transformers and utility distribution equipment shall be provided within concrete encased ductbanks.
C. Pull cable directly from reels into the ducts.  It may not be laid on the ground or otherwise handled for cutting or sorting.  Pulling lubricant, UL-listed and compatible with the cable being pulled, as manufactured by IDEAL, Y-ER-EAS, or equal, shall be generously applied.  Pulling tension (lbs) not to exceed 0.008 times the circular-mil cross-sectional area of the conductor.  Cables shall not be pulled through more than one intermediate manhole on one pull.  Cable ends shall be sealed against moisture after pulling.  Pull ropes shall be non-metallic to prevent cutting of duct materials.

D. Pulling tension and side wall pressure shall not exceed the manufacturer’s allowable values.  Pulling tension shall be continuously monitored during a pull by use of a dynamometer. The dynamometer shall have been calibrated within a year of its use on the project. If the pulling tension or sidewall pressure is exceeded during a pull, the cable shall be considered damaged and shall be replaced by the Subcontractor.

E. Installation of Cables in Manholes and Handholes:  Cable shall not be installed utilizing the shortest route but shall be routed along those walls providing the longest route and the maximum spare cable lengths.  Cables shall be formed closely parallel to the walls, shall not interfere with duct entrances, and shall be supported on brackets and cable insulators, spaced at a maximum of four feet.  In existing manholes and handholes where new ducts are to be terminated or where new cables are to be installed, the existing installation of cables, cable supports, and grounding shall be modified as required for a neat and workmanlike installation with cables properly arranged and supported.

F. Split wire-basket cable grips shall be used to restrain conductors in manholes, handholes, and pull boxes on downhill duct runs.

G. Splicing of cable within manholes is not allowed. Cables shall be continuous until terminations.
H. Maintain existing phase rotation of the system as required for all new sections of cables. Perform phase rotation verification in conjunction with Owner’s staff. 

3.2 CABLE TERMINATIONS

A. Cable terminations shall be per written Manufacturer instructions. The Contractor shall furnish for approval two (2) copies of the manufacturer's termination procedures.
B. Terminating cables onto deadbreaks is a complex, precise, and time-consuming process requiring great care. Cable terminations shall only be done by a qualified contractor specializing in high-voltage splicing, terminations, and testing. Utilize experienced cable splicers having experience specified in the Quality Assurance article above. Follow written manufacturer instructions.
C. Grounding of Shielded Cables:  Provide a No. 12 AWG or larger solid copper ground connection brought out of each deadbreak break termination in a watertight manner and grounded to the ground bus within the switch. Wire shall be trained to the sides of the enclosure in a manner to avoid interference with the working area.

D. The ground bus and bare copper-conductor ground wires shall be bonded to the new ground rods and grounds provided in manhole or vault.
3.3 15KV CABLE LABELING

A. 15KV circuits shall have each phase tagged (A, B, or C) at termination points and on either side of each splice in a manhole, using plastic tie-tags.

B. At each manhole, handhole or pull box, 15kV circuit labels, as shown on the drawings, shall be attached to each cable group. As the cable enters it shall be labeled to identify the source. As the cable leaves it shall be labeled to identify its destination.  At approximately the center of the cable group it shall be identified with its feeder circuit designation.

3.4 15KV CABLE TESTING IMMEDIATELY AFTER INSTALLATION

A. Immediately after cables have been installed, the Contractor shall notify the Owner when the installation is available for testing.  The Owner shall have a representative onsite to witness testing.

B. Each conductor shall be individually tested with other conductors grounded.  Shields shall be grounded. Record all test results.
C. A shield continuity test shall be performed by the ohmmeter method.  Record all ohmic values.
D. The Contractor shall produce a written record of tests and, upon completion of the project, assemble and certify a final test report no later than ten days after completion of the tests.  The Owner shall receive three (3) copies of the final test report. 
3.5 15KV CABLE TESTING AFTER END TERMINATION PREPARATION

A. Immediately after cables have been spliced and cable ends prepared for termination, but not connected to equipment, the Contractor shall notify the Owner when the installation is available for testing.  The Owner shall have a representative onsite to witness testing.

B. Each conductor shall be individually tested with other conductors grounded.  Shields shall be grounded.

C. A shield continuity test shall be performed by the ohmmeter method.  The ohmic value shall be recorded.

D. The Contractor shall produce a written record of tests and, upon completion of the project, assemble and certify a final test report no later than ten days after completion of the tests.  The Owner shall receive three (3) copies of the final test report. 

3.6 TEST REPORTS

A. Submit test reports in accordance with the “General Conditions” of this specification.  Test reports shall certify that all cables, terminations and splices have met the minimum acceptance standards.  Test reports shall be in log form and include the cable segment, date, time and personnel present during testing.  

END OF SECTION 260513
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