((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition)

SECTION 16085 (26 08 20)
CABLES, SPLICES AND TERMINATIONS TESTING

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Provide all labor, materials, necessary equipment and services to complete the testing and start-up work, as indicated on the drawings, as specified herein or both, except as for items specifically indicated as “NIC ITEMS”.

1.2 RELATED WORK

A. Section 16400 – Service and Distribution.

1.3 SUBMITTALS

A. Submit shop drawings and product data under provisions of Section 01330, “Submittal Procedures”.

1.4 DESCRIPTION

A. Upon completion of the installation and at such time as designated by the Project Consultant, make field test on all equipment, materials and systems under provisions of the manufacturer’s recommendations, testing standards of the Institute of Electrical and Electronic Engineers (IEEE) and the American National Standards Institute (ANSI).

B. Conduct tests in the presence of the Owner for the purpose of demonstrating the equipment or systems’ compliance with specifications.  In general, demonstrate all electrical and mechanical tests to the Owner that the entire installation is functioning properly and that all circuits, including power, control, instrumentation, relaying and communication, will function properly and as specified.

C. Provide and maintain all tools, instruments, material, test equipment, test connections and power.  Furnish all personnel including supervision and “stand-by” labor required for the testing, setting and adjusting of all electrical facilities and component parts including putting the above into operation.

D. Make tests with proper regard for the protection of equipment and personnel.

E. After equipment has been tested, checked for operation, and accepted by the Owner, protect equipment from subsequent testing of other equipment and systems.

F. Record all test values of equipment, giving both “as-found” and “as-left” conditions.

G. The witnessing of any test by the Owner does not relieve the Contractor of warranties for material, equipment and workmanship, as specified in the General Conditions.

H. Current transformers not used shall be short-circuited at the respective terminal boards to eliminate a hazardous condition.


I. Check control circuits for conformance with the wiring diagrams furnished by the Owner and manufacturers.

1.5 HIGH VOLTAGE CABLES

A. Test all cable systems operating above 1000 volts phase-to-phase, under provisions of the methods specified before they are energized.  Provide the cable system with cables, cable splices and terminations.

1.6 QUALITY ASSURANCE

A. Perform test under provisions of the instructions and the applicable Standards listed below:

1. Paper-insulated Lead Covered Cable, AEIC No. 1-68.

2. Rubber-insulated Wire and Cable for the Transmission and Distribution of Electrical Energy IPCEA S-19-81, NEMA WC3.

3. Varnished Cloth-insulated Wire and Cable, IPCEA S-65-375, NEMA WC4.

4. Thermoplastic-insulated Wire and Cable for the Transmission and Distribution of Electrical Energy IPCEA S-61-402, NEMA WC5.

5. Cross-linked thermosetting polyethylene insulated Wire and Cable for the Transmission and Distribution of Electrical Energy IPCEA S-66-524, NEMA WC7.

6. Ethylene Propylene-insulated ozone-resistant Wire and Cable, for the Transmission and Distribution of Electrical Energy IPCEA S-68-516, NEMA WC8.

1.7 SUBMITTALS

A. Submit the following:

1. Name and address of testing agency.

2. Nameplate data on the test set.

3. Name and qualifications of the test set operator.

B. Provide the above data to the Project Consultant two (2) weeks before any tests are scheduled.

C. Provide the Project Consultant with a twenty-four hour notice in writing before any tests are conducted.

PART 2 PRODUCTS

PART 3 ##NOT USED##

PART 4 EXECUTION

4.1 SPECIFIC TESTS


A. Make the following tests when applicable to the equipment installed:

1. Insulation Resistance Tests: Made on all electrical equipment, using a self-contained instrument such as the direct-indicating ohmmeter of the generator type, or “Megger”, as manufactured by J. G. Biddle Company.

(a) Apply the following test voltages for one minute, except where otherwise specified herein, under provisions of the procedure recommended by the manufacturer of test equipment and as specified herein. 

(b) Rated Voltage
Circuit Voltage (d-c)
Minimum Megger Reading

600 lts

500 volts

600 kilohms

1,000 volts

500 volts

1megohm

15,000 volts
1,000 volts

15 megohms

(c) Apply Insulation Resistance Test to power and control wires and cables.  Insulation resistance values: at least 75 percent of shop test records.

2. Power and Control Wires and Cables: Perform an Insulation Resistance Test of each cable and record for official record purposes, before making terminal connections of each power and control wire and cable.  Test each conductor of multi-conductor power and control cable individually, to each other and to ground. Test single conductor power and control cables to ground.

(a) Obtain insulation resistance for multi-conductor cables, where several single conductors are run in the same conduit.

(b) Provide further tests to isolate the poor insulation if the value of resistance obtained do not meet the specified requirements.

(c) Replace and install new cable and test, the entire cable involved, if the insulation resistance cannot be raised to meet minimum requirements.

3. 15 KV Cables: After installation and before connecting to equipment perform the 
test prescribed in the IPCEA Publication S-19-81, AEIC Publication No. 1-68, as described.  Perform test in the presence of the Owner and certified to the Owner in writing before acceptance of the cable. Replace, at no additional cost to the Owner, any sections of cable failing to comply with the test requirements.

(a) 15 KV cables: have their sheaths and shielding solidly grounded during these tests, and after final “megger” tests, positively ground the conductors to the station ground system for at least two (2) hours if DC test voltage is used.

(b) Use proper safety precautions in conducting all high potential tests.

4. At completion of all high potential dielectric tests, remove intentional grounds from the tested equipment and the appurtenant apparatus, leaving equipment in a safe, operable condition.

5. Miscellaneous Tests:

(a) Wiring: Check all control circuits for continuity and conformance with the wiring diagrams furnished by the Owner and manufacturers.

(b) Polarity Tests: Perform continuity and polarity tests on all current and potential transformers to determine whether the polarity is as indicated on the drawings and the circuit is continuous.

(c) Phasing Tests: Identify phases of all switchgear and power cables by stenciling the switchgear and tagging the cables with approved tags, so that the phases can be identified for connecting to proper phase sequence.

(d) Relay Settings: Initially set, test and adjust protective relays associated with the 
equipment and its auxiliary systems.  Set the relays under provisions of the settings furnished by the Owner.

4.2 RESISTANCE TEST

A. “DC Proof Tests Form”

1. Provide a resistance test as outlined on the “DC Proof Tests Form” attached, for all high voltage cable systems after installation and before being given the DC 
acceptance.

2. Record all phase-to-phase and phase-to-ground readings on the “DC Proof Tests Form”.

3. Conduct the test with an instrument that measures the insulation resistance at an applied voltage of 1000 volts to the system being tested.

4. Resistance readings taken at a voltage less than 1000 volts will not be acceptable.

4.3 DC ACCEPTANCE TEST

A. Provide a DC Acceptance Test, under provisions of the applicable Standard listed, for all high voltage cable systems, after installation and before being energized.

B. High voltage cables: have their sheaths, shielding and any cables in the group not being tested at this time, solidly grounded during the test.  After testing is completed, solidly ground all cables for a period of not less than two (2) minutes.

C. First, test each cable system by a step-voltage method using time intervals and voltage increments selected by the Project Consultant at the time of the test.  Select voltage increments so that no increment is greater numerically than the voltage for which the cable is rated.  Start time and quickly raise the voltage to the first step and then hold constant for the required interval and record the leakage current at the end of the interval. Repeat this process until the maximum test voltage is reached.  Maintain the maximum test voltage for ten (10) minutes for a constant potential test and record leakage currents at the end of every minute.  Reduce the voltage to zero at a rate not exceeding 1000 volts per second.

D. The results of the step-voltage test, when plotted on James G. Biddle Company Kilovolt Megohm Paper, Catalog No. 220000, should show a smooth curve with no break points. The constant voltage test should show no increase in current during the constant voltage test period.  Any discontinuity in the kilovolt-megohm curve is sufficient reason to stop the test.  Any perceptible increase in the leakage current during the constant potential test will be interpreted to indicate incipient failure of the electrical system being tested and constitutes a failure of that system to pass the test.  Corona at unprotected cable terminations, particularly under conditions of high humidity, can mask leakage current measurements and result in a discontinuous curve and failure of the test.

E. Correct and re-rest, at no additional cost to the Owner, all systems that fail the proof test until a satisfactory proof test is achieved.

4.4 TEST SET AND OPERATOR

A. Provide DC proof testing equipment with a qualified operator on the job site.

1. Equipment: include a constant-voltage transformer of sufficient capacity to supply the Hi-Pot equipment and be capable of regulation within 1 percent for line variations up to 15 percent, with a response time of 1-1/2 Hertz at 60 Hertz.

2. Provide sufficient power cable to reach a stable source of commercial power.

3. No portable generators permitted.

B. Furnish the DC Hi-Pot test set with a DC microammeter minimum scale 0-5 microamperes. Conceal the high voltage output terminals from the atmosphere and shielded.

C. Test sets that have been found to conform to these specifications are as follows:

1. Associated Research, Inc.

Model 5321

Output – 0-100 KV DC @ 5 MA

Output MA Metering – 0/5/50/500/5000 microamperes.

2. James G. Biddle Company

Catalog No. 220220

Output – 0-100 KV DC @ 4.5 MA

Output Metering – 0/5/50/500 microamperes, 5-50 miliamps.
D. Submit for review: Experience records and qualifications of the operator plus complete nameplate data on the DC test.  No testing permitted prior to, and without, the Project Consultant having reviewed the submittals and indicated, in writing, conformance to the 
specifications on the operator and test equipment.

E. Conduct the DC proof test in the presence of a representative of the Owner.  Report the proof test results using forms available on request from the Project Consultant.
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