4.41
TESTING
4.41.1
Testing Responsibilities

The Contractor shall provide all equipment and competent craftsmen to make all tests.  Tests and systems check-out shall be witnessed by the Owner’s Engineer.  The Contractor shall provide a signed, dated, and witnessed written record of all test results, checks, calibration settings, and verifications with dates, appropriate values, and explanations of discrepancies to the Owner’s Engineer.

4.41.2
General Testing

After the completion of any one area or system, the Contractor shall make sure that the following items have been completed as specified:


Perform wire and cable insulation and continuity tests on all conductors.



Set starter MCP's and assure that overloads have properly sized elements.



Set power system breakers to provide proper system coordination.  



Verify that all motors have a one minute megger reading of not less than 1.5 megohms using a 500V megger.



Obtain correct motor rotation and then reconnect the coupling.



Measure the ground resistance between the ground loop and earth.



Calibrate or set instruments, relays, and timers.



Verify control system wiring is correct and properly numbered.



Check power receptacle voltage, phasing, and grounding.

4.41.3
Low Voltage Cable Testing

Low voltage cable insulation testing shall be performed with a high sensitivity "megger", as follows:



2500 V motor driven megger for all circuits insulated for more than 600 V



1000 V megger for all circuits insulated for more than 300 V but less than 600 V



500 V megger for all circuits insulated for 300 V or less

4.41.4
High Voltage Cable Testing
4.41.4.1
General Requirements

The Contractor shall test all new cable for insulation resistance, short circuits, grounds, and proper phase rotation and phasing.  The Contractor shall conduct a 65 KV DC high potential test before and after the high voltage cable installation according to ICEA-S-68-516 on each new cable system.  The test after the installation shall be performed by an independent testing agency in the presence of the Owner’s Engineer.  The test results shall be documented and presented to the Owner’s Engineer by the testing agency with his recommendation to accept or reject the installation.  The high potential test of cables and splices installed in or through manholes shall not be performed until those manholes have been kept full of water for at least 24 hours.

4.41.4.2
Cable or Splice Failure

If any cable or splice failure is detected, it shall be removed and replaced at the Contractor's expense.  The affected cables shall then be retested at the Contractor's expense until final written approval is received from the Owner’s Engineer.

4.41.4.3
Factory Test Data

All factory test data on the cable shall be certified by the manufacturer or the testing laboratory and furnished to the Owner’s Engineer.

4.41.5
Equipment Testing
4.41.5.1
Factory Representative Inspection


Upon completion of installation of the new breakers in the existing switchgear, transformer and breaker, a factory representative will inspect the installation and test the entire substation.  Any defects in the installation and hookup will be the Contractor's responsibility to correct at his own expense.
4.41.5.2
Breaker Vendor Assistance

Technical assistance during the installation, check-out, and start-up of the substation shall be provided by the breaker vendor as part of the contract.  The vendor shall provide a fully qualified, factory trained manufacturer's representative and all necessary equipment and instrumentation to test, calibrate, set, and functionally check-out the entire substation.

4.41.6
Grounding System Testing
4.41.6.1
General

Each new grounding system shall be tested between ground wells and/or ground terminal bars for continuity.
4.41.6.2
Ground Grid

Test each main ground grid for resistance to earth using a megger earth tester by the three terminal (fall of potential) method.  All equipment grounding straps and/or other connections to ground grid shall be disconnected while performing this test.  Ground resistance between any point on the ground grid and earth is to be less than one ohm.  Ground resistance between any point on the grounding system and the ground grid shall be less than five ohms.

4.41.6.3
Equipment Grounding

Individual tests of resistance to earth shall be performed for the following equipment after their connections to ground grid using a megger earth tester with three terminal (fall of potential) method to be used:



Electrical system neutral ground locations



Switchgear ground bus (all voltage levels)
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