((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2013/PTA Revised Edition)

SECTION 16088 (26 08 30)
ACCEPTANCE TESTS AND PERFORMANCE VERIFICATION

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Contractor:

1. Engage the services of a recognized independent electrical testing firm to perform short circuit and coordination studies as specified.

2. Engage the services of a recognized corporately and financially independent testing firm for the purpose of performing inspections and tests on all new electrical equipment supplied in this contract and on existing equipment affected by the new addition or as specified.

B. Testing Firm:  Provide all material, equipment, labor and technical supervision to perform such tests and inspections.

C. It is the purpose of these tests to assure that all tested electrical equipment, is operational and within industry and manufacturer’s tolerances and is installed under provisions of design specifications.

D. The test and inspections determine suitability for energization.

E. An itemized description of existing equipment to be inspected and tested is as follows:

1. Provide as-built one-line diagrams from the point of connection on the Utility Company transformer to the point of the first electrical sub-panel or disconnecting device (located outside the main electrical room throughout the facility) fed from the main electrical switchgear room indicated on the drawings.  The one-line diagrams include:

(a) Switchgear and panel manufacturers and specifications.

(b) Equipment frame size.

(c) Overcurrent protection device rating, type and interrupting capacity.

(d) Conduit size and type.

(e) Conductor size, length and type.

(f) Transformer size, type and specifications.

2. Provide plan view drawing indicating locations throughout the facility for all equipment indicated on the one-line diagram.

(a) Provide routing of all feeders shown on the one-line diagram with emphasis on exact location of underground feeders.

(b) Electronically locate routings with signal tracer equipment.

(c) Provide expanded scale, 3/4 inch = 1 foot, plan view drawings of the existing main electrical switchgear room and expanded scale drawings of the wall elevations of the main switchgear room.

(d) Ensure equipment identifications are consistent with that as shown on the one-line diagram.

3. Provide peak and average demand loads of all panels and major distribution equipment over a one (1) week period during the normal occupied times.  Indicate the test result information on the one-line diagram.

4. Provide testing for the following:

(a) All feeder cables indicated on the one-line diagram.

(b) All circuit breakers indicated on the one-line diagram.

(c) All dry type transformers indicated on the one-line diagram.

5. Provide the one-line diagram and plan view equipment location drawings on standard 24 inch x 36 inch media; drawn with a computer aided design package.

(a) Computer aided design package:  AUTOCAD Version 12 (minimum).

(b) Partial site plan backgrounds of the facility shown on the contract documents will be available to the contractor on request.

(c) Submittals:  Include reproducible plots of the drawings on paper velum of mylar and 3-1/2 inch floppy disk copies using IBM compatible DOS format.

(d) Submit testing report on 8-1/2 inch x 11-inch paper bound with all field test data in appendix form.

(e) Report: Signed and sealed by a registered Professional Engineer licensed in the State of Florida.

6. Submit the above report and drawings within 30 days after the notice to proceed.  Feeder routing information may be required prior to the submittal date to coordinate with building foundation construction.

7. Use the above existing facility report and drawings in the development of the final as built drawings and report encompassing all new electrical equipment and testing and submitted with the operation and maintenance manuals prior to substantial completion of the project.

1.2 REFERENCES

A. Ensure all inspections and test are under provisions of the following codes and standards except as provided otherwise.

1. National Electrical Manufacturer’s Association - NEMA

2. American Society for Testing and Materials - ASTM

3. Institute of Electrical and Electronic Engineers - IEEE

4. International Electrical Testing Association - NETA Acceptance Testing Specifications – ATS.

5. American National Standards Institute - ANSI C2:  National Electrical Safety Code.

6. State and local codes and ordinances

7. Insulated Cable Engineers Association - ICEA

8. Association of Edison Illuminating Companies - AEIC

9. Occupational Safety and Health Administration - OSHA

10. National Fire Protection Association - NFPA

(a) ANSI/NFPA 70:  National Electrical Code

(b) ANSI/NFPA 70B:  Electrical Equipment Maintenance

(c) NFPA 70E:  Electrical Safety Requirements for Employee Workplaces

(d) ANSI/NFPA 78:  Lightning Protection Code

(e) ANSI/NFPA 101:  Life Safety Code

B. Inspections and Test:  Utilize the following references.

1. Project design specifications

2. Project design drawings

3. Manufacturer’s instruction manuals applicable to each particular apparatus

1.3 QUALITY ASSURANCE

A. Contractor:

1. Perform routine insulation-resistance, continuity, and rotation test for all distribution and utilization equipment prior to and in addition to tests performed by the testing firm specified herein.

2. Supply a suitable and stable source of electrical power to each test site.

3. Notify the testing firm when equipment becomes available for acceptance tests. Coordinate Work to expedite project scheduling.

B. Testing Firm:

1. Notify Engineer prior to commencement of any testing.

2. Report any system, material or workmanship, which is found defective on the basis of acceptance test to the Engineer.

3. Maintain a written record of all tests and, upon completion of project, assemble and certify a final test report.

C. Safety and Precautions:

1. Safety practices include, but are not limited to, the following requirements:

(a) Occupational Safety and Health Act.

(b) Accident Prevention Manual for Industrial Operations, National Safety council

(c) Applicable state and local safety operating procedures

(d) Owner’s safety practices

(e) National Fire Protection Association - NFPA 70E

(f) American National Standards for Personnel Protection

2. Perform all test with apparatus de-energized.  Exceptions must be thoroughly reviewed to identify safety hazards and devise adequate safeguards.

3. Testing Firm:  Provide a designated safety representative on the project to supervise the testing operations with respect to safety.
1.4 QUALIFICATIONS

A. Testing Firm:

1. An independent testing organization, which can function as an unbiased testing authority, professionally independent of the manufacturers, supplier, and installers of equipment or systems evaluated by the testing firm.

2. Regularly engaged in the testing of electrical equipment devices, installations, and systems.

3. Meet OSHA criteria for accreditation of testing laboratories, Title 29, Part 1907, or be a Full Member company of the International Electrical Testing Association.

4. Utilize engineers and technicians who are regularly employed by the firm for testing services.

5. Submit proof of the above qualifications when requested.

B. The Lead, On-site, Technical Person:  Currently certified by the International Electrical Testing Association (NETA) or National Institute for Certification in Engineering Technologies (NICET) in electrical power distribution system testing.

C. The terms used herein, such as test agency, test contractor, testing laboratory, or contractor Test Company, shall be construed to mean the testing firm.

D. NETA certified pre-qualified testing firms for this project are:

1. Industrial Electrical Testing, Inc.  (904) 260-8378 / (954) 456-7020

2. Electrical Reliability Services Inc. (239) 693-7100/ (305) 669-0048 / (407) 246-0058 / (813) 225-3426

E. Other firms will be considered by the Engineer on submittal of qualifications on or before ten (10) days prior to bid.
PART 2 PRODUCTS

2.1 TESTS 

A. General:

1. Suitability of Test Equipment:

(a) Ensure all test equipment is in good mechanical and electrical condition.

(b) Digital multimeters:  RMS sensing when the variable measured contains harmonics or DC offset or any deviation from a pure sine wave.

(c) Ensure the accuracy of metering in test equipment is appropriate for the test being performed but not in excess of 2 percent of the scale used.

2. Test Instrument Calibration:

(a) Testing Firm: Provide a calibrating program, which assures that all applicable test instruments are maintained within rated accuracy.

(b) Accuracy:  Directly traceable to the National Institute of Standards and Technology.

(c) Field instruments:  Calibrated at six (6) month intervals.

(d) Ensure dated calibration is visible on all test equipment.

3. Test report:

(a) Include the following:

(b) Summary of project

(c) Listing of equipment tested

(d) Test results

(e) Recommendations

(f) Furnish copies of the complete report to the Engineer as directed.

B. Short-circuit Analysis and Coordination Study:  For all new electrical equipment and all existing electrical equipment shown on the as-built one-line diagram as defined above.

1. Scope of services:

(a) Provide a current and complete short-circuit study, equipment interrupting or withstand evaluation, and a protective device coordination study for the electrical distribution system.

(b) The studies include all portions of the electrical distribution system from the normal and alternate sources of power throughout the low-voltage distribution system. Thoroughly cover a normal system operating method, alternate operation, and operations, which could result in maximum fault conditions in the study.

2. Submittals: Submit the studies to the project electrical engineer prior to granting final approval of the distribution equipment shop drawings and prior to release of equipment for manufacture.




3. Short circuit study:

(a) Ensure the study is under provisions of applicable ANSI and IEEE Standards.

(b) Include the utility company’s short circuit single and three-phase contribution, with the X/R ratio, the resistance and reactance components of each branch impedance, motor and generator contributions, base quantities selected, and all other applicable circuit parameters.

(c) Calculate the short circuit momentary duties and interrupting duties on the basis of maximum available fault current at each switchgear bus, switchboard, motor control center, distribution panel board, pertinent branch circuit panel boards, and other significant locations through the system.

4. Equipment evaluation study:

(a) Perform an equipment evaluation study to determine the adequacy of circuit breakers, controllers, surge arresters, busways, switches, and fuses by tabulating and comparing the short circuit ratings of these devices with the available fault currents.

(b) Document any problem areas or inadequacies in the equipment in the report.

(c) Testing Company: Coordinate what the supplier of the new switchgear to assure all specifications of the new equipment meet or exceed the ratings required by the study at no additional cost to the Owner.

5. Protective device coordination study:

(a) Perform a protective device coordination study to select or to check the selections of power fuse rating, protective relay characteristics and settings, ratios and characteristics of associated voltage and current transformers, and low-voltage breaker trip characteristics and settings.

(b) Include all voltage classes of equipment from the utilities incoming line protective device down to and including each motor control center and panel board.  Include the phase and ground overcurrent protection, as well as, settings for all other adjustable protective devices.

(c) Plot the time current characteristics of the specified protective devices on appropriate log-log paper.

(d) Include the following:

(e) Complete titles

(f) Representative one-line diagram and legends

(g) Associated power company’s relays of fuse characteristics

(h) Significant motor staring characteristics

(i) Complete parameters of transformers

(j) Complete operating bands of low voltage circuit breaker trip curves

(k) Fuse curves

(l) Coordination Plots: Indicate the types of protective devices selected, proposed relay taps, time dial and instantaneous trip settings, ANSI transformer magnetizing in rush and withstand curves per ANSI C37.91, cable damage curves, symmetrical and asymmetrical fault currents.

(m) Adhere to all requirements of the current National Electric Code.

(n) Maintain reasonable coordination intervals and separation of characteristic curves.

(o) Provide the coordination plots for phase and ground protective devices on a complete system basis.

(p) Use sufficient curves to clearly indicate the coordination achieved to each utility main breaker, primary feeder breaker, unit substation primary protective device rated or more.

(q) Provide a maximum of eight (8) protective devices per plot.

(r) Provide the selection and settings of the protective devices separately in a tabulated form using a circuit identification, IEEE device number, current transformer ratios, manufacturer, type, range of adjustment and recommended settings. Provide a tabulation of the recommended power fuse selection for all fuses in the system.  Coordinate the discrepancies, problem areas or inadequacies with the equipment suppliers and resolved with in the scope of the project and at no additional cost to the Owner.

6. Study Report:

(a) Summarize the results of the power system study in a final report and make a part of the operation and maintenance manuals.

(b) Include the following sections in the report:

(c) Description, purpose, basis written scope, and a single line diagram of the portion of the power system, which is included within the scope of study.

(d) Tabulations of circuit breaker, fuse and other equipment ratings versus calculated short circuit duties, and commentary regarding same.

(e) Protective device time versus current coordination curves, tabulations of relay and circuit breaker trip settings, fuse selection and commentary regarding same.

(f) Fault current tabulations including a definition of terms and a guide for interpretation.

7. Implementation:

(a) Contractor’s Certified Testing Firm:  Responsible for the inspection, setting, testing, and calibrating the protective relays, circuit breakers, fuses and other applicable devices as recommended in the power systems study report. 

PART 3 EXECUTION


Acceptance Testing

Prior to energization, the Independent Testing Firm shall perform visual and mechanical inspections and electrical tests on all newly installed equipment supplied within this contract and included within the list of equipment types below.  Alll inspections and tests shall be in accordance with the indicated test standard and section, the manufacturer’s instruction manual, and the project design specifications.

3.1 Equipment Type and Test Standard

A. Switchgear and switchboard assemblies rated less that 600V as per 1999 NETA ATS Section 7.1.

B. Switchgear and switchboard assemblies rated greater than 600 V as per 1999 NETA ATS Section 7.1.

C. Transformers dry type rated less that 600 V and equal to or greater than 112.5 kVA as per 1999 NETA ATS Section 7.2.1.1.

D. Transformers dry typed rated less than 600 V and greater than 500 kVA as per 1999 NETA ATS Section 7.2.1.2.

E. Cables rated less than 600V and equal to or greater than size 1/0 AWG as per 1999 NETA ATS Section 7.3.2.

F. Cables rated greater than 600V as per 1999 NETA ATS Section 7.3.3.

G. Metal Enclosed Busways as per NETA ATS Section 7.4.

H. Switches rated less than 600V and equal to or greater than 100 amps as per 1999 NETA ATS Section 7.5.1.1.

I. Circuit breakers insulated case or molded case type rated less than 600V and equal to or greater than 400 amps as per 1999 NETA ATS Section 7.6.1.1.

J. Circuit breakers draw out type rated less than 600V as per 1999 NETA ATS Section7.6.1.2.

K. Protective relays and associated transformers as per 1999 NETA ATS Section 7.9.

L. Meters and associated instrument transformers as per 1999 NETA ATS Section 7.10.

M. Grounding system as per 1999 NETA ATS Section 7.13.

N. Ground Fault protection 1999 NETA ATS Section 7.14.

O. Motors related equal to or greater that (specify) horse power as per 1999 NETA ATS Section7.15.

P. Motor starters rated less than 600V and equal to or greater than size (specify) as per 1999 NETA ATS Section 7.16.1.1.

Q. Motor control centers as per 1999 NETA ATS Section 7.16.2.

R. Batteries as per 1999 NETA ATS Section 7.18.1.

S. Surge arrestors rated less than 600V as per 1999 NETA ATS Section 7.19.1.

T. Emergency/ Standby generators as per 1999 NETA ATS Section 7.22.1.

U. Uninterruptable Power Systems as per 1999 NETA ATS Section 7.22.2.

V. Automatic Transfer Switches as per 1999 NETA ATS Section 7.22.3.

3.2 System Function Testing

A. Upon completion of equipment Acceptance Testing, the Independent Testing Firm shall perform system function tests on all new equipment supplied within this contract in the list of equipment type above and existing affected equipment to prove the correct interaction of all sensing, processing and action devices and evaluate the performance of all integral components and their functioning as a complete unit to effect the design result.

B. Manufacturers recommended test to be done on switchgear and GFCI protection equipment before the 1 year warranty expiration shall be done by the contractor at his expense before the termination of the warranty period.

3.3 Correction Of Deficiencies Found

A. Any deficiencies identified by initial Acceptance Testing rectified by the Contractor and retested by the Independent Testing firm at Contractors expense until specified requirements are met.  Final acceptance of the electrical power system by the Engineer is contingent upon the satisfactory compliance of the Acceptance Testing.

3.4 Thermo graphic Survey

A. After substantial completion, but not more than 2 months after Final Acceptance, the Independent Testing Firm shall perform an infrared thermo graphic survey of all newly installed equipment supplies within this contract and included in the list of the equipment types below.  Thermographic Survey and Reprot shall be in accordance with NETA ATS 1999, Section 9.

1. Equipment Type

(a) Switchgear

(b) Bus Ducts

(c) Transformers

(d) Points of Power connection rated equal to or greater than (specify) amp

(e) Motor Control Centers

(f) Distribution Panels

(g) Load Centers
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