DIVISION 26 - ELECTRICAL

Section 26 08 00 - Acceptance Testing


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Acceptance Testing” Work is shown in the Contract Documents.  This section includes requirements for acceptance testing by an independent testing agency.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. All inspections and tests shall be in accordance with the following applicable standards and codes. These publications form a part of this specification to the extent referenced.

1. American National Standards Institute – ANSI.

2. ASTM D877 - Dielectric Breakdown Voltage of Insulating Liquids Using Disk Electrodes.

3. IEEE 81 - Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System.

4. IEEE 400 - Guide for Making High-Direct-Voltage Tests on Power Cable Systems in the Field.

5. NFPA 70 (National Fire Protection Association) - National Electrical Code.

6. ANSI/ICEA S-95-658/NEMA WC70 – Nonshielded 0-2kV Cables.

7. ANSI/ICEA S-96-659/NEMA WC71 – Nonshielded 2001-5kV Cables.

8. ANSI/ICEA S-93-639/NEMA WC74 – Shielded Power Cable 5-46 kV.

9. International Electrical Testing Association – NETA.

10. National Fire Protection Association – NFPA.

11. Occupational Safety and Health - OSHA 29CFR Part 1910.269.

12. State and Local Codes and Ordinances.

1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals.  Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Submittals by the Testing Firm:

a. Field Test Reports: Maintain a written record of all tests. Assemble and certify a final test report upon completion of the project, showing dates, personnel making tests, equipment used, equipment or material tested, tests performed, and results. The field test forms included in the report shall be the original hand-written test results that were recorded and signed by the individual(s) who performed the testing.

1.4 TESTING FIRM REQUIREMENTS AND QUALITY ASSURANCE

A. The Testing Firm shall be an independent testing organization which can function as an unbiased testing authority, professionally independent of the manufacturers, suppliers and installers of equipment or systems being evaluated, and regularly engaged in the testing of electrical equipment, devices, installations and systems. The Testing Firm shall have been in business for a minimum of 10 years and meet OSHA criteria for accreditation of testing laboratories, Title 29, Part 1907, or shall be a full member company of the International Electrical Testing Association (NETA).

1. Acceptable Testing Firms:

a. Electrical-Testing Inc. (ETI)

b. Apparatus Service and Engineering Technology. (ASET)

c. Siemens/Westinghouse.
d. Cutler-Hammer Engineering Services and Systems.  
e. Or Approved Equal.  

B. Testing Firm's Field Supervisor Qualifications: A person, regularly employed by the firm for testing services, and currently certified by the International Electrical Testing Association to supervise on-site testing specified.

C. Submit proof of the above qualifications with bid documents, if requested.

D. General Scope: Engage the services of a recognized independent testing firm for the purpose of performing quality control inspections and tests as herein specified.

1. The Testing Firm shall provide all material, equipment, labor and technical supervision to perform all tests and inspections to determine suitability of equipment for energization and continued reliable operation.

2. The purpose of these tests is to assure that all tested electrical equipment, both Contractor- and Owner-supplied, is operational within industry and manufacturer’s tolerances and that equipment is installed and functioning in the system in accordance with design specifications of the Engineer.

Edit list below to suit Project.

3. The Testing Firm (not the Contractor) shall inspect and test the following equipment:

a. Medium-voltage oil-filled transformers.

b. Medium-voltage dry-type transformers.

c. Medium-voltage motor controllers.

d. Medium-voltage switchgear.

e. Secondary unit substations.

f. Low-voltage switchgear.

1.5 DIVISION OF RESPONSIBILITY

A. The Contractor shall perform routine insulation-resistance, continuity, and rotation tests for all distribution and utilization equipment prior to, and in addition to tests performed by the Independent Testing Firm.

B. The Contractor shall supply a suitable and stable source of electrical power to each test site. The Testing Firm shall determine the specific power requirements.

C. The Contractor shall notify the Testing Firm when equipment becomes available for acceptance tests. Coordinate Work to expedite project scheduling.

D. The Project Electrical Engineer shall supply a short-circuit and protective device coordination study, a protective device setting form, a complete set of electrical drawings and specifications, and any pertinent change orders to the Testing Firm prior to commencement of testing.

E. The Testing Firm shall notify the Port’s Representative prior to commencement of any testing.

1.6 SAFETY

A. Adhere to safety procedures as required by the following:

1. Occupational Safety and Health Act.

2. Accident Prevention Manual for Industrial Operations, National Safety Council.

3. ANSI/NFPA 70E, Electrical Safety Requirements for Employee Workplaces.

4. American National Standards for Personnel Protection: Lockout/Tagout.

5. Applicable state and local safety operating procedures.

6. Port of Seattle safety practices.

B. Perform all tests with apparatus de-energized, except where specifically required.

C. Designate a Project Safety Representative to supervise operations with respect to safety.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 TEST EQUIPMENT

A. Utilize test equipment in good mechanical and electrical condition with shape and frequency output waveforms appropriate for the test and the tested equipment.
1. Accuracy shall be appropriate for the test being performed, but not in excess of 2% of the scale being used.

B. Field test meters used to check installed power system instrument calibration must have a higher accuracy than that of the instrument being checked.
2.2 TEST INSTRUMENTS AND CALIBRATION

A. The Testing Firm shall have a calibration program which assures that all applicable test instruments are maintained within rated accuracy as dictated by the National Institute of Standards and Technology (NIST).
1. Instruments calibration schedule:

a. Field instruments: Analog, 6 months maximum; Digital, 12 months maximum.

b. Laboratory instruments - 12 months. 
c. Leased specialty equipment - 12 months (where lessor guarantees accuracy).

2. Provide visible dated calibration labels on all test equipment.
3. Maintain up-to-date instrument calibration instructions and procedures for each test instrument.

B. Provide all testing equipment required including, but not limited to, the following:
1. Wet and dry-bulb thermometer.

2. 500V, 1000V, 5kV and 15kV meggers.

3. Battery-powered portable telephone sets.
4. DC high-potential adjustable test set for EPR medium-voltage cables.
5. Multimeter (Volts-Ohms-Millimeter) rated 20k ohms per volt or higher.
6. Three-phase rotation meter, 60-Hz. 
7. Commercial model three-point earth ground test set that reads directly in ohms.

8. Miscellaneous cable, test leads, jumpers, test lights, buzzers, bells, switches, plugs, receptacles, and other test equipment as required.
9. Insulation Tester (Megger):  2,000 Megohms for 600V and below. Use appropriate rated megger for tests on MV systems prior to Hi- Pot. 
10. Dranetz, BMI Model 355, Fluke 41 or F&I approved equivalent recording type harmonic analyzer to display individual and total harmonic currents and voltages. 
11. Clamp-on Ammeter.

12. Circuit Breaker Current Injections Test Set. 
2.3 TEST REPORT

A. Include the following:

1. Summary of Project.

2. Description of equipment tested.

3. Description of test.

4. Test results.

5. Analysis and recommendations.

6. Appendix, including appropriate test forms.

7. List of test equipment used and calibration date.

B. Furnish 5 copies of the completed report to the Port no later than thirty days after completion of the project.

PART 3   Execution

3.1 TESTING

A. General requirements: Test all wire, cable, and electrical equipment installed and connected by the Contractor to assure proper installation, setting, connection, and function as indicated or to conform to Contract Documents and manufacturer’s instructions. As an exception to requirements stated elsewhere in the Contract, give the Port at least 7 calendar days’ notice of the dates and times scheduled for tests (except megger tests) so that Port’s Representative may witness the tests. After the installation has been completed, the Contractor shall conduct an operating test demonstrating that all equipment and devices operate in accordance with the requirements of the plans and specifications.

1. Perform tests recommended by the equipment manufacturer.

2. Perform additional tests issued by the Port which are required due to field conditions.

3. Be responsible for all damage to equipment or material due to improper test procedures or test apparatus handling.

B. Medium-Voltage Transformers:

Since UL listing is not available for pad-mounted transformers, a Field/Design Evaluation and Report is required to satisfy requirements by the City of SeaTac.

1. Field/Design Evaluation and Report: Perform a field/design evaluation for pad-mounted transformers per published NETA acceptance standards.

a. Test Labeling: Upon satisfactory completion of testing for each transformer, attach a dated and signed “Satisfactory Test” label to each tested component.

b. Submit above referenced field/design evaluation test report to the Port and the City of SeaTac.

C. Medium-Voltage Load Interrupter Switchgear:

1. Testing: After installing switchgear and after electrical circuitry has been energized, demonstrate product capability and compliance with requirements.

a. Procedures: Perform inspections and tests specified below. Report values that do not meet manufacturer’s written recommendations. Certify compliance with test parameters.

(1) Switchgear: Perform inspections and tests stated in NETA ATS, Section 7.1.

(2) Load Interrupter Switches: Perform inspections and tests stated in NETA ATS, Section 7.5.

(3) Protective Relays: Perform inspections and tests stated in NETA ATS, Section 7.9.

(4) Instrument Transformers: Perform inspections and tests stated in NETA ATS, Section 7.10.

(5) Metering and Instrumentation: Perform inspections and tests stated in NETA ATS, Section 7.11.

(6) Ground-Fault Systems: Perform inspections and tests stated in NETA ATS, Section 7.14.

(7) Surge Arresters: Perform inspections and tests stated in NETA ATS, Section 7.19.

2. Remove and replace malfunctioning units with new units and retest.

3. Infrared Scanning: Perform an infrared scan of switchgear two weeks after Substantial Completion and before final acceptance. Make bus joints and connections accessible to a portable scanner and perform scanning during a period of normal working load as advised by Port.

a. Instrument: Use an infrared scanning device designed to measure temperature or detect significant deviations from normal values. Provide calibration record for scanning device used for electrical distribution equipment.

b. Record of Infrared Scanning: Prepare a certified report identifying all connections checked and describing results of scanning. Document deficiencies detected, remedial action taken, and observations after remedial action.

D. Medium-Voltage Metal-Clad Drawout Circuit Breaker Switchgear:

1. Testing: After installing switchgear and after electrical circuitry has been energized, demonstrate product capability and compliance with requirements.

a. Procedures: Perform inspections and tests specified below. Report values that do not meet manufacturer’s written recommendations. Certify compliance with test parameters.

(1) Switchgear: Perform inspections and tests stated in NETA ATS, Section 7.1.

(2) Circuit Breakers: Perform inspections and tests stated in NETA ATS, Section 7.6.

(3) Protective Relays: Perform inspections and tests stated in NETA ATS, Section 7.9.

(4) Instrument Transformers: Perform inspections and tests stated in NETA ATS, Section 7.10.

(5) Metering and Instrumentation: Perform inspections and tests stated in NETA ATS, Section 7.11.

(6) Ground-Fault Systems: Perform inspections and tests stated in NETA ATS, Section 7.14.

(7) Battery Systems: Perform inspections and tests stated in NETA ATS, Section 7.18.

(8) Surge Arresters: Perform inspections and tests stated in NETA ATS, Section 7.19.

2. Remove and replace malfunctioning units with new units and retest.

3. Infrared Scanning: Perform an infrared scan of switchgear two weeks after Substantial Completion and before final acceptance. Make bus joints and connections accessible to a portable scanner and perform scanning during a period of normal working load as advised by Port.

a. Instrument: Use an infrared scanning device designed to measure temperature or detect significant deviations from normal values. Provide calibration record for scanning device used for electrical distribution equipment.

b. Record of Infrared Scanning: Prepare a certified report identifying all connections checked and describing results of scanning. Document deficiencies detected, remedial action taken, and observations after remedial action.

E. Medium-Voltage Motor Controllers:
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1. Testing: After installing controller and after electrical circuitry has been energized, demonstrate product capability and compliance with requirements.

a. Procedures: Perform inspections and tests specified below. Report values that do not meet manufacturer’s recommendations. Certify compliance with test parameters.

(1) Circuit Breakers: Perform inspections and tests stated in NETA ATS, Section 7.6.

(2) Protective Relays: Perform inspections and tests stated in NETA ATS, Section 7.9.

(3) Instrument Transformers: Perform inspections and tests stated in NETA ATS, Section 7.10.

(4) Metering and Instrumentation: Perform inspections and tests stated in NETA ATS, Section 7.11.

(5) Motor Starters, Medium Voltage: Perform inspections and tests stated in NETA ATS, Section 7.16.1.2

(6) Surge Arresters: Perform inspections and tests stated in NETA ATS, Section 7.19.

2. Remove and replace malfunctioning units with new units, and retest.

F. Medium-Voltage Pad-Mounted Vacuum Interrupter Switchgear

1. Testing: After installing switchgear and after electrical circuitry has been energized, demonstrate product capability and compliance with requirements.

a. Procedures: Perform inspections and tests specified below. Report values that do not meet manufacturer’s written recommendations. Certify compliance with test parameters.

(1) Switchgear: Perform inspections and tests stated in NETA ATS, Section 7.1 as applicable.

(2) Interrupter Elements: Perform standard inspections and tests for circuit breakers stated in NETA ATS, Section 7.6.2.3, Medium-Voltage Vacuum and NETA ATS, Section 7.6.2.4, Medium-Voltage SF6 as applicable. Do not perform optional tests. Perform over-potential tests only when all feeder cables are disconnected.

(3) Overcurrent Relay: Perform inspections and tests stated in NETA ATS, Section 7.9 for Instantaneous Overcurrent Relay (device 50) and Time Overcurrent Relay (device 51).

2. Remove and replace malfunctioning units with new units and retest.

G. Secondary Unit Substations:

1. After installing secondary unit substation but before primary is energized, verify that grounding system at the substation tested at the specified value or less.

2. After installing secondary unit substation and after electrical circuitry has been energized, test for compliance with requirements.

3. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

4. Perform visual and mechanical inspection and electrical tests according to NETA ATS, Section 7, as it applies to all installed systems and devices. Certify compliance with the following test parameters:

a. Air-Interrupter Switch: Section 7.5.

b. Transformer: Section 7.2.

Retain one of first two subparagraphs below to match selection in Part 2 of Section 26 11 16 – Secondary Unit Substations.  Other test sections may be added if motor centers are included in secondary distribution section.

c. Secondary Distribution Section Switchgear and Switchboard Assemblies: Section 7.1.

d. Secondary Distribution Section Circuit Breakers: Section 7.6.

e. Protective Relays: Section 7.9.

f. Instrument Transformers: Section 7.10.

g. Metering: Section 7.11.

5. Perform the following voltage monitoring two weeks after Substantial Completion and before final acceptance:

a. During a period of normal load cycles as evaluated by Port, perform seven days of three-phase voltage recording at the outgoing section of each secondary unit substation. Use voltmeters with calibration traceable to the National Institute of Science and Technology standards and with a chart speed of not less than 1 inch per hour. Voltage unbalance greater than 1 percent between phases, or deviation of any phase voltage from the nominal value by more than plus or minus 5 percent during the test period, is unacceptable.

b. Corrective Action: If test results are unacceptable, perform the following corrective action, as appropriate:

(1) Adjust transformer taps.

(2) Rebalance loads.

(3) Prepare written request for voltage adjustment by electric utility.

c. Re-tests: Repeat monitoring, after corrective action has been performed, until satisfactory results are obtained.

d. Report: Prepare a written report covering monitoring performed and corrective action taken.

6. Infrared Scanning: Perform an infrared scan of switchgear two weeks after Substantial Completion and before final acceptance. Make bus joints and connections accessible to a portable scanner and perform scanning during a period of normal working load as advised by Port.

a. Instrument: Use an infrared scanning device designed to measure temperature or detect significant deviations from normal values. Provide calibration record for scanning device used for electrical distribution equipment.

b. Record of Infrared Scanning: Prepare a certified report identifying all connections checked and describing results of scanning. Document deficiencies detected, remedial action taken, and observations after remedial action.

H. Low-Voltage Switchgear:

1. Testing: After installing switchgear and after electrical circuitry has been energized, demonstrate product capability and compliance with requirements.

a. Perform each electrical test and visual and mechanical inspection indicated in NETA ATS. Certify compliance with test parameters.

Select from options below to suit types of switchgear specified.

(1) Switchgear: Perform tests and inspections stated in NETA ATS, Section 7.1.

(2) Circuit Breakers: Perform tests and inspections stated in NETA ATS, Section 7.6.

(3) Instrument Transformers: Perform tests and inspections stated in NETA ATS, Section 7.10.

(4) Metering and Instrumentation: Perform tests and inspections stated in NETA ATS, Section 7.11.

(5) Ground-Fault Systems: Perform tests and inspections stated in NETA ATS, Section 7.14.

(6) Surge Arresters: Perform tests and inspections stated in NETA ATS, Section 7.19.

b. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

c. Verify proper operation of heaters in outdoor switchgear.

d. Check outdoor switchgear for leaks

e. Verify proper phase rotation of main bus.

f. Verify integrity of all ground connections.

2. Interlocks: Verify proper operation of all electrical, mechanical and key interlocks.

3. Infrared Scanning: Perform an infrared scan of switchgear two weeks after Substantial Completion and before final acceptance. Make bus joints and connections accessible to a portable scanner and perform scanning during a period of normal working load as advised by Port.

a. Instrument: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.

b. Record of Infrared Scanning: Prepare a certified report that identifies switchgear checked and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

I. Control Scheme Tests: Test all electrical controls via trial operation of control equipment after all wiring is completed. Check to see that each interlock and control function operates to conform to the sequence of operation, as indicated in the schematic diagrams and the manufacturer’s operating instructions.

3.2 IDENTIFICATION

A. Upon completion of the tests and inspections noted in these specifications, attach a label to all serviced devices indicating the date serviced and the testing company responsible.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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