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SPECIAL SPECIFICATION





SECTION 16475





OVERCURRENT PROTECTIVE DEVICES











PART 1 - GENERAL








1.01  RELATED DOCUMENTS





A.  	Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.





B.  	Requirements of the following Division 16 sections apply to this Section:





1.  	"Switchboards."








1.02  SUMMARY





A.  	This Section includes overcurrent protective devices (OCPDs) rated 600 V and below and switching devices commonly used with them.





B.  	Switchboards:  Application, installation, and other related requirements for overcurrent protective device installations in distribution equipment are specified in other Division 16 sections.








1.03  DEFINITIONS





A.  	Overcurrent Protective Device (OCPD):  A device operative on excessive current that causes and maintains the interruption of power in the circuit it protects.





B.  	Ampere-Squared-Seconds:  An expression of available thermal energy resulting from current flow.  With regard to current-limiting fuses and circuit breakers, the ampere-squared-seconds during fault current interruption represents the energy allowed to flow before the fuse or breaker interrupts the fault current within its current limiting range.








1.04  SUBMITTALS





A.  	General:  Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.





B.  	Product data for fuses, fusible switches, circuit breakers, and OCPD accessories specified in this Section, including descriptive data and time-current curves for all protective devices and let-through current curves for those with current limiting characteristics.  Include coordination charts and tables and related data.








1.05  QUALITY ASSURANCE





A.  	Electrical Component Standard:  Components and installation shall comply with NFPA 70 "National Electrical Code."





B.  	Listing and Labeling:  Provide products specified in this Section that are listed and labeled.





1.  	The terms "listed" and "labeled" shall be defined as they are in the National Electrical Code, Article 100.





2.  	Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.





C.  	Single-Source Responsibility:  Obtain similar OCPDs from a single manufacturer.
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PART 2 - PRODUCTS








2.01  MANUFACTURERS





A.  	Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the Work include, but are not limited to, the following:





B.  	Manufacturers:  Subject to compliance with requirements, provide products by the following:





1.  	Molded-Case Circuit Breakers:





a.  	American Circuit Breaker Corp.


b.  	ABB Power Distribution, Inc.


c.  	Challenger Electrical Equipment Corp.


d.  	Crouse-Hinds Distribution Equipment.


e.  	Eaton Corp.


f.  		General Electric Co.


g.  	General Switch Corp.


h.  	Heinemann Electric Co.


i.  		Siemens Energy & Automation, Inc.


j.  		Square D Co.


k.  	Wadsworth Electric Mfg. Co., Inc.


l.  		Westinghouse Electric Corp.





2.  	Molded-Case Circuit Breakers With Solid-State Trip Devices:





a.  	General Electric Co.


b.  	Siemens Energy & Automation, Inc.


c.  	Square D Co.


d.  	Westinghouse Electric Corp.





3.  	Insulated-Case Circuit Breakers:





a.  	General Electric Co.


b.  	Siemens Energy & Automation, Inc.


c.  	Square D Co.


d.  	Westinghouse Electric Corp.








2.02  OVERCURRENT PROTECTIVE DEVICES (OCPDs), GENERAL





A.  	General:  Provide OCPDs in indicated types, as integral components of switchboards.





B.  	Enclosures:  NEMA 250 "Enclosures for Electrical Equipment (1,000 Volts Maximum)."








2.03  MOLDED-CASE CIRCUIT BREAKERS





A.  	General:  UL 489, "Molded Case Circuit Breakers and Circuit Breaker Enclosures," and NEMA AB 1, "Molded Case Circuit Breakers."





B.  	Construction:  Bolt-in type, except breakers 225-ampere frame size and larger may be plug-in type if held in place by positive locking device requiring mechanical release for removal.





C.  	Characteristics:  Indicated trip rating, number of poles, and a short-circuit interrupting capacity rating of 10,000 amperes symmetrical, unless a greater rating is indicated.





D.  	Tripping Device:  Quick-make, quick-break toggle mechanism with inverse-time delay and instantaneous overcurrent trip protection for each pole.





E.  	Adjustable Instantaneous Trip Devices:  Factory adjusted to low-trip-setting current values unless higher setting is indicated.





F.  	Enclosure for Switchboard or Panelboard Mounting:  Suitable for panel mounting in switchboard or panelboards where indicated.





G.  	Circuit Breakers With Solid-State Trip Devices:  Provide circuit breakers 400 A frame size and greater with solid-state trip devices having the following features:





1.  	Ambient Compensation:  Trip device insensitive to temperature changes between minus 20 deg C and plus 55 deg C.





2.  	Adjustability:  Breaker ratings and trip settings shall be changeable by operation of controls on front panel of breaker, by change of plug-in element without removing breaker from mounting, or by a combination of the two methods.








2.04  INSULATED-CASE CIRCUIT BREAKERS





A.  	General:  UL 489, "Molded-Case Circuit Breakers and Circuit Breaker Enclosures," and NEMA AB 1, "Molded-Case Circuit Breakers."





B.  Ratings:  Continuous-current, voltage and frequency ratings as indicated. Interrupting rating of 30,000 A.





C.  	Operating Mechanism:  Mechanically and electrically trip-free, stored-energy operating mechanism with the following features:





1.  	Moving Contacts Closing Speed:  Independent of both control and operator.





2.  	Stored-Energy Mechanism:  Manually charged.





3.  	Stored-Energy Mechanism:  Electrically charged, with provision for optional manual charging.





4.  	Operation Counter:  Include except as otherwise indicated.





D.  	Circuit-Breaker Trip Devices:  Solid-state overcurrent trip device system that includes one integrally mounted current transformer or sensor per phase, a release mechanism, and the following features:





1.  Functions:  Long-time-delay, short-time-delay, and instantaneous-trip functions, which are independent of each other in both action and adjustment.





2.  	Temperature compensation to assure accuracy and calibration stability from minus 20 deg C to plus 55 deg C.





3.  	Field-adjustable, time-current characteristics.





4.  	Current Adjustability:  Effected by operating controls on front panel or by changing plug-in elements or current transformers or sensors.





5.  	Three bands for long-time- and short-time-delay functions marked "minimum," "intermediate," and "maximum."





6.  	Five pickup points, minimum, for long-time- and short-time-trip functions.





7.  	Six pickup points, minimum, for instantaneous-trip functions.





8.  	Ground fault protection with at least three short-time-delay settings and three trip-time-delay bands.  Adjustable current pickup.





9.  	Trip Indication:  Labeled lights or mechanical indicators on trip device shall indicate type of fault causing breaker trip.  If lights are used, integral power source shall maintain indication for 60 hours, minimum.





E.  	Auxiliary Contacts for Remote Indication:  Where remote indication of breaker position is indicated, provide a spare auxiliary switch in addition to other auxiliary switches required for normal breaker operation.  The spare auxiliary switch shall consist of two Type "a" and two Type "b" stages (contacts), wired to a terminal block in the breaker housing.





F.  	Drawout Features:  Circuit-breaker mounting assembly equipped with a racking mechanism that properly positions the power circuit breaker and holds it rigidly in connected, test, and fully disconnected positions and includes the following features:





1.  	Interlock arrangement, preventing movement of the circuit breaker to or from the connected position when it is in the closed position and closure of the circuit breaker unless it is in the connected, test, or disconnected position.





2.  	Construction, permitting racking an open circuit breaker to or from the connected, test, and disconnected positions with the associated compartment door closed or equivalent dead-front barrier protection, and manual withdrawal to a position for removal from the structure with the door open.





3.  	Primary disconnecting devices disengaged and secondary disconnecting devices engaged when breaker is in test position.





4.  	Primary and secondary devices disengaged when circuit breaker is in the disconnected position.





5.  	Ground contact engaged when the circuit-breaker element is in the connected and test positions.





G.  	Circuit-Breaker Features and Accessories:  Include the following:





1.  	Padlocking Provisions:  For installing at least three padlocks on each breaker to secure its enclosure and prevent movement of the drawout mechanism.





2.  	Operating Handle:  Provide one for each manually operated breaker.





3.  	Electric Close Button:  Provide one for each electrically operated breaker.





4.  	Indicating Lights:  Contacts for "Breaker Open" and "Breaker Closed," for main and bus tie circuit breakers, and for other indicated breakers.








2.05  OCPD ACCESSORIES





A.  	Key Interlocks:  Arrange interlocking so keys are held captive at devices indicated.  Where future key interlocking provisions are indicated, provide necessary mountings and hardware as required for the future installation.





B.  	Instantaneous Undervoltage Trip Device:  For indicated OCPDs.





C.  	Adjustable-Time-Delay Undervoltage Trip Devices:  For indicated OCPDs.
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PART 3 - EXECUTION








3.01  INSTALLATION





A.  	OCPDs in distribution equipment shall be factory installed.








3.02  IDENTIFICATION





A.  Identify components in accordance with Division 16 Section "Electrical Identification."








3.03  CONTROL WIRING INSTALLATION





A.  	Install wiring between OCPDs and control/indication devices for hard wired connections.








3.04  CONNECTIONS





A.  	Check connectors, terminals, bus joints, and mountings for tightness.  Tighten field-connected connectors and terminals, including screws and bolts, in accordance with equipment manufacturer's published torque tightening values.  Where manufacturer's torquing requirements are not indicated, tighten connectors and terminals to comply with tightening torques specified in UL 486A and UL 486B.








3.05  GROUNDING





A.  	Provide equipment grounding connections for individually mounted OCPD units as indicated and as required by NEC.  Tighten connectors to comply with tightening torques specified in UL Standard 486A to assure permanent and effective grounding.








3.06  FIELD QUALITY CONTROL





A.  	Independent Testing Organization:  Arrange and pay for the services of an independent electrical testing organization to perform tests and observations on OCPDs.





B.  	Reports:  Prepare written reports certified by testing organization on tests and observations.  Report defective materials and workmanship and unsatisfactory test results.  Include complete records of repairs and adjustments made.





C.  	Labeling:  Upon satisfactory completion of tests and related effort, apply a label to tested components indicating test results, date, and responsible organization and person.





D.  	Schedule visual and mechanical inspections and electrical tests with at least one week's advance notification.





E.  	Pretesting:  Upon completing installation of the system, perform the following preparations for independent tests:





1.  	Make insulation resistance tests of OCPD buses, components, and connecting supply, feeder, and control circuits.





2.  	Make continuity tests of circuits.





3.  	Provide set of Contract Documents to test personnel.  Include full updating on final system configuration and parameters where they supplement or differ from those indicated in original Contract Documents.





4.  	Provide manufacturer's instructions for installation and testing of OCPDs to test personnel.





F.  	Visual and mechanical inspection:  Include the following inspections and related work.





1.  	Overcurrent-Protective-Device Ratings and Settings:  Verify indicated ratings and settings to be appropriate for final system arrangement and parameters.  Where discrepancies are found, test organization shall recommend final protective device ratings and settings.  Use accepted revised ratings or settings to make the final system adjustments.





2.  	Inspect for defects and physical damage, NRTL labeling, and nameplate compliance with current single line diagram.





3.  	Exercise and perform operational tests of all mechanical components and other operable devices in accordance with manufacturer's instruction manual.





4.  	Check tightness of electrical connections of OCPDs with calibrated torque wrench.  Refer to manufacturer's instructions for proper torque values.





5.  	Clean OCPDs using manufacturer's approved methods and materials.





6.  	Verify installation of proper fuse types and ratings in fusible OCPDs.





G.  	Electrical Tests:  Include the following items performed in accordance with manufacturer's instructions:





1.  	Insulation resistance test of OCPD conducting parts.  Insulation resistance less than 100 megohms is not acceptable.





2.  	Contact resistance test or measurement of millivolt drop across contacts of drawout circuit breakers and fused power circuit devices at rated current.  Compare contact resistance or millivolt drop values of adjacent poles and of similar breakers.  Deviations of more than 50 percent are not acceptable.





3.  	Insulation resistance test of fused power circuit devices and insulated-case and molded-case circuit breakers over 600-ampere frame size at 1000 V d.c. for one minute from pole to pole and from each pole to ground with breaker closed and across open contacts of each phase.  Insulation resistance less than 100 megohms is not acceptable.





4.  	Use primary current injection to check performance characteristics of trip units of insulated-case circuit breakers and molded-case breakers over 600-ampere frame size.  Trip characteristics not falling within manufacturer's published time-current characteristic tolerance bands when adjusted to approved parameters are not acceptable.  Perform the following tests:





a.  	Determine minimum pickup current acceptable per manufacturer's instructions.


b.  	Determine long-time delay at 300 percent pickup current.


c. 	Determine short-time-pickup current and corresponding delay time.


d.  	Determine ground-fault current pickup and corresponding delay time.


e.  	Determine instantaneous pickup current value.





5.  	Verify trip unit reset characteristics for insulated-case circuit breakers.





6.  	Make adjustments for final settings of adjustable-trip devices.





7.  	Activate auxiliary protective devices such as ground fault or undervoltage relays, to verify operation of shunt-trip devices.





8.  	Check stored-energy charging motors for proper operation of motor, mechanism, and limit switches.





9.  	Check operation of electrically operated OCPDs in accordance with manufacturer's instructions.





10. 	Check key and other interlock and safety devices for operation and sequence.  Make closing attempts on locked-open and opening attempts on locked-closed devices including moveable barriers and shutters.





H.  	Retest:  Correct deficiencies identified by tests and observations and provide retesting of OCPDs by testing organization.  Verify by the system tests that specified requirements are met.





3.07  CLEANING





A.  	Upon completion of installation, inspect OCPDs.  Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and mars of finish to match original finish.








3.08  DEMONSTRATION





A.  Training:  Arrange and pay for the services of factory-authorized service representatives to demonstrate OCPDs and train Owner's maintenance personnel.





B.  	Conduct a minimum of one half day of training in operation and maintenance as specified under "Instructions to Owner Employees" in the "Project Closeout" Section of these specifications.  Include both classroom training and hands-on equipment operation and maintenance procedures.





C.  	Schedule training with at least seven days' advance notification to the SDR.








3.09  COMMISSIONING





A.  	Infrared Scanning:  After Substantial Completion, but not more than 2 months after Final Acceptance, perform an infrared scan of OCPDs including their line and load connections, fuses, and fuse clips.  Also scan OCPD contact structures where accessible to a portable scanner.  Include individual OCPDs and those installed in switchboards, panelboards, and motor control centers.





B.  	Follow-up Infrared Scanning:  Perform two additional follow-up infrared scans of the same devices:  one four months after Substantial Completion, and one 11 months after Substantial Completion.





C.  	Instrument:  Use an infrared scanning device designed to measure temperature or detect significant deviations from normal values.  Provide documentation of device calibration.





D.  	Record of Infrared Scanning:  Prepare a certified report identifying all OCPDs checked and describing results of scanning.  Include notation of deficiencies detected, remedial action taken, and rescanning observations after remedial action.








END OF SECTION 16430
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