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SECTION 261313
METAL-CLAD SWITCHGEAR

INSERT GENERAL DESCRIPTION OF EQUIPMENT TYPE AND LOCATION OF SWITCHGEAR WITHIN FACILITY POWER SYSTEM.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Service Grounding and Bonding:  260526.

1.02
DEFINITIONS


A.
Manufacturer:  The company engaged in the manufacturing of the component parts and fabrication of the switchgear.


B.
Fabricator:  The assembler of the component parts and their interconnections, complete with interior support and exterior shell to form a fully functional piece of equipment.

1.03
SYSTEM DESCRIPTION

INSERT SYSTEM DESCRIPTION OUTLINING SWITCHGEAR OPERATION.  IF THE DESIGN SPECIFIES GENERATOR CONNECTION TO THE SWITCHGEAR FOR STANDBY OR PARALLELING APPLICATION, DESCRIBE IN DETAIL THE SEQUENCE OF OPERATION FOR SOURCE TRANSFER, INTERLOCKING SCHEME AS WELL AS ALL CONTROL AND MONITORING FUNCTIONS.  CONSULT WITH SWITCHGEAR MANUFACTURER TO CONFIRM THAT ALL NECESSARY SWITCHGEAR COMPONENTS ARE INCORPORATED INTO SPECIFICATION TO PERFORM ALL ASPECTS OF STATED SYSTEM DESCRIPTION.  REFER TO EXAMPLE BELOW FOR GENERAL GUIDELINE.

EXAMPLE:


A.
The voltage on the incoming service entrance power feeder PS-1 drops below 85 percent of normal the switchgear control will initiate a time delay (set at 3 seconds) to override voltage fluctuations and momentary outages.


B.
At the end of the 3 second delay a signal will be sent to initiate the following:



1.
Start diesel alternator.



2.
Open main circuit breaker in Cubicle 1/2.



3.
Open feeder circuit breakers in cubicles 5, 6, 7, 8, 9, 10 with each time delay adjusted to 0.



4.
After diesel alternator reaches the proper parameters send a single to close circuit breaker in cubicle 3/4.



5.
After a 4 second delay start closing feeder circuit breakers.  Each circuit breaker shall have a 4 second delay (delay to start after preceding circuit breaker closes), in the following sequence:




a.
Cubicle No. 5 - Power Feeder PF-4




b.
Cubicle No. 6 - Power Feeder PF-1




c.
Cubicle No. 7 - Power Feeder PF-3




d.
Cubicle No. 8 - Power Feeder PF-2




e.
Cubicle No. 9 - Future Feeder>DEACTIVATE SEQUENCE PROVISION




f.
Cubicle No. 10 - Future Feeder>DEACTIVATE SEQUENCE PROVISION



6.
When the voltage on all phases of power feeder PS-1 is restored to 90 percent voltage the switchgear control will send a signal to open the circuit breaker in cubicle 3/4 and close the main circuit breaker in cubicle 1/2.



7.
After the transfer back to power feeder U, diesel alternator continues to run unloaded for 5 minutes, after which the switchgear control shuts down the diesel alternator and resets the system to normal condition.



8.
All transfer from Utility to Generator and back whether manual or automatic shall be interlocked to be open transition - no paralleling with Utility.


C.
At any time an operator may place a switch (automatic/manual) in the manual position and add or shed loads (circuit breakers) as required.
1.04
REFERENCE STANDARDS


A.
Comply with the applicable requirements of NEMA and ANSI.


B.
American National Standards Institute/Institute of Electrical and Electronic Engineers (ANSI/IEEE):



1.
20-1989


“Master Test Guide for Electrical Measurements in Power Circuits.”



2.
1291-1993


“Guide for Partial Discharge Measurements in Power Switchgear”.



3.
C37.04-1979


“Standard Rating Structure for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis.”



4.
Supplements to


C37.04c-1985, C37.04f-1990, C37.04g-1986, C37.04h-1990, C37.04-1979,C37.04i-1991.



5.
C37.06-1987


“Standard for Switchgear - AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis - Preferred Ratings and Related Required Capabilities.”



6.
C37.06a-1989


“Standard for Switchgear - AC High-voltage Circuit Breakers Rated on a Symmetrical Current Basis - Preferred Ratings and Related Required Capabilities.”



7.
C37.09-1979


“Standard Test Procedure for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis.”



8.
Supplements to


C37.09-1979,C37.09a-1991, C37.09c-1984, C37.09e-1985, C37.09g-1991



9.
C37.10-1979


“Standard Application Guide for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis.”



10.
Supplement to


C37.010d-1984.  C37.010-1979



11.
C37.2-1991


“Standard Electrical Power System Device Function Numbers.”



12.
C37.12-1991


“Specifications Guide for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis.”



13.
C37.20.2-1993


“Standard for Metal-Clad and Station-Type Cubicle Switchgear.”



14.
C37.54-1987


“Standard for Switchgear - Indoor Alternating-Current High-Voltage Circuit Breakers Applied as Removable Elements in Metal-Enclosed Switchgear Assemblies-Conformance Test Procedures.”



15.
C37.55-1989


“Standard for Switchgear - Metal-Clad Switchgear Assemblies-Conformance Test Procedures.”



16.
C37.100-1992


“Standard Definitions for Power Switchgear.”



17.
C57.13-1993


“Standard Requirements for Instrument Transformers.”



18.
C57.13.2-1992


“Conformance Test Procedures for Instrument Transformers.”



19.
C2-1993


“National Electrical Safety Code.”

1.05
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements in Section 013300 does not apply to this Section.


B.
Submittals Package:



1.
Submit within 30 days of the award of the contract.



2.
Submit the product data, shop drawings, and quality control submittals specified below at the same time as a package.  No action will be taken on incomplete packages.



3.
Include a letter from the Company Field Advisor stating that the Company Field Advisor has reviewed the submittal package for accuracy and completeness, and approves all material and installation methods included within the submittal package.



4.
Product Data:




a.
Catalog sheets, specifications and installation instructions.




b.
Name, address, and telephone number of nearest fully equipped service organization.




c.
Complete application and operating instructions.



5.
Shop Drawings:




a.
Show front view and plan view of switchgear, overall dimensions, and sections through each cubicle.




b.
Wiring and schematic diagrams.




c.
Enumeration of equipment in each cubicle.




d.
Scaled floor plan and elevation drawings showing location of the metal-clad switchgear.  Denote working spaces around and adjacent to the equipment and indicate these working spaces meet the requirements of The National Electrical Code, Article 110, for switchgear rating.



6.
Factory Tests:




a.
Certified factory test of switchgear control wiring, protective relaying and metering.




b.
Short Circuit current withstand test per ANSI Std. C37.55.




c.
Dielectric impulse withstand test per ANSI Std. C37.55.



7.
Quality Control Submittals:

INCLUDE SUBPARAGRAPH BELOW ONLY WHEN ELECTRIC UTILITY COMPANY APPROVAL IS SPECIFICALLY REQUIRED.



a.
Electric Utility Company Approval:





1)
Also submit shop drawings and product data to the electric utility company for approval.

INDICATE NAME AND ADDRESS OF UTILITY COMPANY, ALSO NAME OF PERSON WHO IS TO RECEIVE THE DATA.




2)
After shop drawings and product data have been approved by the electric utility company, forward two copies with utility company letter indicating approval.





3)
Switchgear will not be approved until electric utility company approval is received.

INCLUDE 1. ONLY WHEN ELECTRIC UTILITY COMPANY APPROVAL IS SPECIFICALLY REQUIRED.


2.
Switchgear Manufacturer/Fabricator Field Advisor Data:  Include:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company, listed specifically for this project.




d.
Certified Engineering and Instrumentation Service Firm resume.



3.
Certified Engineering and Instrumentation Service Firm Data:




a.
Name, business address, and telephone number of firm representative.




b.
Certified statement from the firm listing qualifications of the firm.




c.
Resume of all engineers and technicians secured for the required services.




d.
List of clients for whom service has been rendered:  Furnish the name, address, and telephone number of at least 10 clients for whom comparable projects have been completed in the last 5 years.


C.
Protective Relay Calibration Studies And Reports


1.
System Protective Relay Settings Calibration and Testing of System Protective Relays:  Contractor secure the services of a certified engineering and instrumentation service firm in order to perform a complete and thorough coordination study of this projects electrical system for the purpose of determining all proper system protective relay settings and to implement these settings.  The service firm commissioned to perform the above work shall obtain all pertinent data from the switchgear manufacturer, contract documents and site inspections in order to assure that all recommended relay setting values are properly determined and implemented.  Submit the credentials of the certified engineering and instrumentation service firm to the State for review, verification and approval.  The completed study shall be submitted for review and approval by the State prior to the implementation of any relay settings.  This study shall be conducted under the applicable standards of the American National Standards Institute (ANSI) and the National Electrical Code (NEC) which shall include, but is not limited to:




a.
The preparation of a single-line diagram showing:





1)
The identification of all components taken into consideration.





2)
Complete ratings of all power devices (transformer, circuit breakers, relays, fuses, busses, and cables).





3)
ANSI device function numbers of all protective relays.




b.
A short circuit study incorporating:





1)
Utility data.





2)
Momentary and interrupting fault duties on each bus.





3)
Calculations on all three-phase faults.





4)
Bus-to-Bus impedance values reduced to a common MVA base.





5)
All data referenced to the single-line diagram.




c.
A coordination study providing:





1)
Comprehensive analysis covering all devices identified on the single line diagram.





2)
Settings for all adjustable protective devices that will insure adequate protection of system components.





3)
Complete time/current coordination curves that illustrate the protection and coordination achieved with the recommended settings of the protective devices.  These curves shall incorporate the following:






a)
Appropriate NEC protection points.






b)
Appropriate ANSI protection points.






c)
Magnetizing in rush point of all transformers.






d)
Short circuit current levels used for coordination.






e)
Diagram of the system identifying the device plotted.




d.
Report which shall contain the following information:





1)
Executive summary identifying all work performed, along with any future design considerations.





2)
A complete tabulation of all protective devices identified on the single line diagram with their ratings compared with respective fault duty as calculated in the study.





3)
A complete tabulation of the settings recommended on all adjustable protective devices with references to the single line diagram and coordination curves.





4)
Copies of all time/current coordination curves.





5)
The analysis that was utilized in order to arrive at specified recommendations included in the executive summary.





6)
The single line diagram complete.





7)
Copies of all calculations and computer analysis results referenced to the single line diagram.





8)
Complete documentation of all testing results.


D.
Contract Closeout Submittals:



1.
System Acceptance Test Report:  System acceptance test report.



2.
Factory certified as-built control wiring diagrams.



3.
Certificate:  Affidavit, signed by the Company Field Advisor and notarized, certifying that the system meets the Contract requirements and is operating properly.



4.
Operation and Maintenance Data:  Deliver two copies, covering the installed products to the Director’s Representative.  Include name, address and telephone number of nearest fully equipped service organization.

1.06
QUALITY ASSURANCE


A.
Equipment Qualifications For Products Other Than Those Specified:



1.
At the time of submission provide written notice to the Director of the intent to propose an “or equal” for products other than those specified.  Make the “or equal” submission in a timely manner to allow the Director sufficient time to review the proposed product, perform inspections and witness test demonstrations.



2.
If products other than those specified are proposed for use furnish the name, address, and telephone numbers of at least 5 comparable installations that can prove the proposed products have performed satisfactorily for 3 years.  Certify in writing that the owners of the 5 comparable installations will allow inspection of their installation by the Director's Representative and the Company Field Advisor.



a.
Make arrangements with the owners of 2 installations (selected by the Director) for inspection of the installations by the Director's Representative.  Also obtain the services of the Company Field Advisor for the proposed products to be present.  Notify the Director a minimum of 3 weeks prior to the availability of the installations for the inspection, and provide at least one alternative date for each inspection.




b.
Only references from the actual owner or owner’s representative (Security Supervisor, Maintenance Supervisor, etc.) will be accepted.  References from dealers, system installers or others, who are not the actual owners of the proposed products, are not acceptable.





1)
Verify the accuracy of all references submitted prior to submission and certify in writing that the accuracy of the information has been confirmed.


2.
The product manufacturer shall have test facilities available that can demonstrate that the proposed products meet the contract requirements.




a.
Make arrangements with the test facility for the Director's Representative to witness test demonstrations.  Also obtain the services of the Company Field Advisor for the proposed product to be present at the test facility. Notify the Director a minimum of 3 weeks prior to the availability of the test facility, and provide at least one alternative date for the testing.



4.
Provide written certification from the manufacturer that the proposed products are compatible for use with all other equipment proposed for use for this system and meet all contract requirements.
EDIT NUMBER OF HOURS TO SUIT.

B.
Switchgear Manufacturer/Fabricator Field Advisor:  Secure the services of a Switchgear manufacturer/Fabricator Field Advisor for a minimum of 48 working hours for the following:



1.
Coordination of switchgear power and control wiring requirements.



2.
Render advice regarding installation and final adjustment of the switchgear.



3.
Witness final system test and then certify with an affidavit that the switchgear is installed in accordance with the contract documents and is operating properly.

EDIT NUMBER OF SESSIONS AND HOURS TO SUIT.


4.
Train facility personnel on the operation and maintenance of the switchgear (minimum of two 4 hour sessions).



5.
Explain available service programs to facility supervisory personnel for their consideration.


C.
Control:



1.
Switchgear manufacturer/fabricator will thoroughly review contract design logic and equipment, and notify the Director’s Representative of any conflicts at the earliest possible date.



2.
The contractor and switchgear manufacturer/fabricator field advisor shall verify in the field all requirements for the connection of any existing facility power distribution system components (i.e., transformers, diesel generators, turbines, other switchgear, etc.)


D.
Service Availability:  A fully equipped, factory certified, service organization capable of guaranteeing response time within 8 hours (on site, ready to commence work) to service calls shall be available 24 hours a day, 7 days a week to service the completed work.

THE FOLLOWING WOULD BE REQUIRED FOR THE SPECIFICATION OF AN ENTIRELY NEW LINEUP OF SWITCHGEAR.  FOR THE ADDITION OF BRANCH FEEDER CIRCUIT BREAKER(S) TO AN EXISTING SWITCHGEAR LINEUP, OBTAIN AS MUCH DATA CONCERNING RELAY SETTINGS AND COORDINATION STUDY INFORMATION AS POSSIBLE IN THE FIELD.  EDIT FORMAT BELOW TO OBTAIN ONLY MISSING DATA.
1.07
DELIVERY, STORAGE AND HANDLING


A.
Storage of Switchgear:  Provide supplemental heating devices, such as incandescent lamps or low wattage heaters within the enclosure or  under a protective cover to control dampness.  Maintain this protection from the time equipment is delivered to the site until it is energized.

DELETE ARTICLE BELOW IF NOT REQUIRED.
1.08
MAINTENANCE


A.
Spare Removable Element:  Furnish with the switchgear, a spare removable element.  Spare element shall be portable through the use of self-contained wheels or a moving dolly included with the spare element.  Furnish water repellent, custom fitted, heavy duty tarpaulin cover to totally enclose top and sides of removable element.

PART 2   PRODUCTS

2.01
ACCEPTABLE SWITCHGEAR MANUFACTURERS/FABRICATORS


A.
Powercon


B.
Pedersen

2.02
ACCEPTABLE SWITCHGEAR COMPONENT MANUFACTURERS


A.
Vacuum Interrupter Type Power Circuit Breakers:



1.
Westinghouse Electric Corp. (Eaton-Cutler Hammer) - VCP-W.



2.
General Electric - Power Vac



3.
Square D Co. - VAD



4.
Siemens Energy & Automation, Inc. - GMI


B.
Solid-State Electronic Protective Relays and Metering:



1.
General Electric Multilin, Inc.



2.
ABB Power T & D Co., Inc.



3.
Basler Electric Co.

2.03
GENERAL DESIGN


A.
Must meet special restrictions for the design voltage as identified in the NEC, including clearances for installation in the assigned space..

EDIT INDOOR, OUTDOOR TYPE, ETC.  FILL IN REQUIRED ELECTRICAL CHARACTERISTICS.  DELETE UNDERLINES BEFORE ENTERING INFORMATION

B.
Metal-clad switchgear of the indoor type, outdoor type, outdoor type with protected aisle and nominally rated:



1.
Nominal System Voltage:  ________KV



2.
Maximum Design Voltage:  ________ KV RMS



3.
BIL



4.
Main Bus Continuous Current Rating:  ________ A



5.
Main Bus Conductor:  ________ Copper



6.
Circuit Interrupting Medium:  ________ Vacuum



7.
Circuit Breaker Mechanism Type:  ________ Spring Operated



8.
Circuit Breaker Nominal Current Rating:  ________ Stored Energy



9.
Circuit Breaker Interrupting Rating



10.
Circuit Breaker Trip and Close Voltage:  ________ 125 V DC


C.
Normal Ambient Conditions:  The switchgear shall be designed to operate continuously under the following conditions:



1.
Ambient Temperature Range:  -40 degrees to +104 degrees F



2.
Maximum Wind Loading:  90 MPH



3.
BOCA Seismic Rating:  Zone 2



4.
Normal Precipitation:  Heavy Snow, Rain, Ice, Sleet, Hail

2.04
NUMBERING

NUMBER CUBICLES ON THE DRAWINGS IN ACCORDANCE WITH PARAGRAPH BELOW.

A.
Standing in front of the switchgear the cubicles will be referred to as No. l, No. 2, No. 3, etc., Cubicle No. 1 being at the left hand end.

2.05
NUMBER OF CUBICLES

REVISE PARAGRAPH BELOW IF SWITCHGEAR MUST STAY WITHIN SPACE LIMITATION INDICATED ON THE DRAWINGS.

A.
The number of cubicles indicated on the drawings are the minimum number to be provided.  Provide additional cubicles if required by the characteristics of the proposed switchgear.

2.06
METAL CLAD CUBICLES


A.
Each cubicle except auxiliary cubicles shall consist of a steel enclosed structure containing one removable element (vacuum circuit breaker) and one stationary structure with associated primary and secondary devices (current and potential transformers, buses, connections, metering and secondary control devices, etc.):



1.
Stationary Structure:  Welded and braced rigid steel frame sections, enclosed with sheet metal panels and barriers, hinged front panels for mounting of control devices, meters and instruments, entire structure painted:  All steel surfaces shall be chemically cleaned and hot phosphate treated to provide a bond between the primer paint and metal surfaces.  The switchgear exterior will be finished with air-dried acrylic enamel of gray color (ANSI 61) for outdoor equipment or cathodic electrodeposition of light gray epoxy paint (ANSI 61) for indoor equipment.



2.
Auxiliary Cubicles:  Same construction as the other cubicles except that provision for the removable element is not required.



3.
Bus Compartment:  Isolate and house bus in a separate compartment enclosed by metal barriers.



4.
Bus Bars:  Copper.  Main bus of each unit insulated with a flame retardant, track resistant molded insulation having a dielectric strength in excess of that required for the voltage of the switchgear.  Completely enclose each bus-bar with insulation except where provision is made for splicing together adjacent units or where connections are made.  Provide at such joints, 2 piece molded insulation covers fastened to the bus.  Silver plate and form splice plates and ends of the unit buses to obtain self-aligning, silver to silver, high pressure line contact.  Arrange the bus bars in the end cubicle for future extension.



5.
Ground Bus:  Securely attach to the cubicles and the ground connection.



6.
Disconnect Devices:  Self-aligning disconnect devices shall automatically make or break contact when the circuit breaker is inserted or removed:




a.
Primary Disconnect Devices:  Stationary sockets in each cubicle.  Studs on each removable element.  Silver to silver line contacts.  Non-magnetic, non-corrosive springs on the stationary sockets for high pressure line contact.  Each stationary socket contact mounted in a one piece glazed wet process porcelain shell.




b.
Secondary Disconnect Devices (for Control or Secondary Wiring):  Stationary receptacles in each cubicle.  Plug contacts on each removable element.



7.
Current Transformer Compartment:  Accessible, to separately house the current transformers in each cubicle.



8.
Potential Transformer Compartment:  Compartment with door and drawout mechanism to separately house drawout type potential transformers with current limiting fuses.



9.
Small Wiring:  As required for meters, instruments, potential bus, control bus, etc., with necessary fuses and terminal blocks installed in each cubicle.

SPECIFY STRANDED WIRE UNDER SECTION 260519 FOR ALL REMOTE CONTROL WIRING TO SWITCHGEAR.


10.
Cable Terminations:  Cubicles shall contain adequate space for cable terminations (including pothead terminated lead covered cables).

2.07
REMOVABLE ELEMENT


A.
Consists of vacuum circuit breaker with operating mechanism, positive mechanical interlocks, movable parts of primary and secondary disconnect devices, and control wiring, summarized as follows:



1.
Horizontal drawout type (as required by switchgear design) with stored energy mechanism for high-speed operation of the breaker contacts.



2.
Removable elements of same type and rating interchangeable with each other.



3.
Trip and interlock mechanism to prevent the insertion or removal of the circuit breaker to or from the connected position unless the breaker is open.



4.
Circuit breaker isolated from all other primary equipment and arranged so that it may be completely disconnected from the bus by moving it physically from the connected position, after which it may be entirely removed from the cubicle.



5.
An automatic safety shutter closes the entrance to the stationary primary disconnect devices when the breaker is in the test or withdrawn position.



6.
A small motor raises and lowers vertical lift type breakers into position.  A levering and latching arrangement moves horizontal drawout type breakers into position.



7.
Interlocks insure the correct sequence of operation.



8.
Circuit breaker may be padlocked either in the operating or the disconnected position.



9.
Stored energy mechanism pre-charges immediately after a closing operation, or upon insertion of the breaker into the stationary structure, so that the breaker may be tripped and closed manually by front mounted push buttons, even if control power is subsequently lost.



10.
A universal electric motor normally charges the stored energy mechanism.  A manual handle is used in an emergency.



11.
Auxiliary contacts energize an alarm circuit upon breaker opening by action of the overcurrent relays.



12.
Breaker operates on 230, 115 volt AC or 48 VDC closing circuit and 48 volt DC tripping circuit.

2.08
BATTERIES AND ACCESSORIES


A.
Lead acid batteries, Chloride Systems, Edison Battery Div./McGraw Edison Co. Americad HED, Nife Inc. H with the following:



1.
Number of cell units as required for voltage of tripping circuit.  Cell voltage shall be based on 1.2 volts per cell.



2.
Plastic cell containers.



3.
Ampere-hour capacity as recommended by switchgear manufacturer to serve present DC load requirements plus DC requirements for ________ future circuit breakers.

INDICATE NUMBER OF FUTURE CIRCUIT BREAKERS REQUIRED.


4.
Batteries shall deliver full ampere-hour capacity at ambient temperature of ________ degrees F. maximum and ________ degrees F. minimum.

INDICATE AMBIENT TEMPERATURES.


5.
Battery performance will be based on an ampere discharge rate for 60 seconds to .85 volts per cell at 77 degrees F.



6.
Two rate automatic battery charger as recommended by the battery manufacturer and with the following:




a.
0-72 hour automatic equalizing timer.




b.
Ground detection equipment with indicating light.




c.
AC & DC failure alarm relay.




d.
DC output fuses.



7.
Battery rack as recommended by battery manufacturer.

2.09
SOLID-STATE RELAYS


A.
Digital protection, control, metering and monitoring systems.  Provide one drawout unit per vacuum circuit breaker:



1.
Main Circuit Breaker(s), Bus Tie Circuit Breakers:




a.
Protection and Control





1)
Time Overcurrent - phase and ground.





2)
Instantaneous Overcurrent - High and Low settings.





3)
Directional Overcurrent (for multiple source feeders).





4)
Undervoltage and Overvoltage.





5)
Negative Sequence Voltage.





6)
Bus Undervoltage.





7)
Bus Overvoltage.





8)
Bus Underfrequency.





9)
Manual Close Control.




b.
Monitoring and RMS Metering





1)
Trip Counter.





2)
Three phase voltage, amperage, frequency, wattage, volt amps, power factor, watt hours, vars, var hours.





3)
Analog input.





4)
Data Logger.





5)
Trace Memory.





6)
Event Recorder (last 100 events).





7)
Running and Maximum Demand:  Amperage, watts, vars, volt-amps.





8)
PT failure.





9)
Fault Locator.




c.
User Interface





1)
40 character display and a keypad.





2)
Front panel status indicator LEDs.





3)
Two rear RS485 serial ports (one can be configured as a RS422 port).





4)
Front panel RS 232 serial port.





5)
Setup software - used to monitor data, relay status, setpoint modification, breaker control, relay test and system updates.



2.
Feeder Circuit Breaker(s):




a.
Protection and Control





1)
Time Overcurrent - phase and ground.





2)
Instantaneous Overcurrent - High and Low settings.





3)
Directional Overcurrent.





4)
Undervoltage and Overvoltage.





5)
Underfrequency and Overfrequency.





6)
Manual close control.




b.
Monitoring and RMS Metering





1)
Three phase voltage, amperage, wattage, frequency and vars.





2)
Event Recording.





3)
Fault Location.





4)
Demand Ammeter.





5)
Trip circuit monitor.





6)
Configurable digital inputs/outputs.




c.
User Interface





1)
Keypad and display.





2)
Front Panel RS232 serial port.





3)
Two rear panel serial ports - one RS232, one RS485 or RS232.

INCLUDE BELOW FOR SWITCHGEAR LINEUPS INCORPORATING GENERATOR(S).


3.
Generator Circuit Breaker(s):




a.
Protection and Control





1)
Overspeed.





2)
Overexcitation.





3)
Undervoltage and Overvoltage.





4)
Inadvertent generator energization.





5)
Reverse power - for anti-motoring.





6)
Bearing overtemperature, vibration.





7)
Stator overtemperature.





8)
Underfrequency and Overfrequency.





9)
Voltage Phase reversal.





10)
Phase Differential.





11)
100 percent Stator ground.





12)
Ground Overcurrent.





13)
Instantaneous overcurrent (offline).





14)
Voltage restrained phase overcurrent.





15)
Instantaneous or definite time overcurrent.





16)
Loss of field.




b.
Monitoring and RMS Metering





1)
Three phase voltage, amperage, wattage, volt-amps, vars, watt-hour, poer factor and frequency.





2)
Demand amperage and wattage.





3)
Event recorder.





4)
Waveform capture.





5)
Analog Inputs/Outputs (4 each)





6)
RTD Inputs.




c.
User Interface





1)
40 character display and keypad.





2)
Front Panel status indicator LEDs.





3)
Two rear RS485 serial ports.





4)
Front Panel RS232 serial port.





5)
System Software - used to monitor data, relay status, setpoint modification, event recording and waveform capture.



4.
Switchgear Control:




a.
Provide solid state programmable controller with the following features:





1)
Capable of automatically transferring power from utility to generator and back.





2)
Capable of automatically adding or shedding branch feeder loads in any sequence.





3)
Having time delays with the following ranges or sequencing as follows:






a)
Time delay after loss of voltage on incoming feeder 0-20 seconds.






b)
Time delay after diesel alternator reaches proper parameters 0-20 seconds.






c)
Time delay for adding or shedding each circuit breaker 0-20 seconds after preceding circuit breaker changes position.






d)
Sequence of adding or shedding of circuit breakers in cubicles 5 thru 10.





4)
Allow a user manual intervention by use of a computer compatible with IBM Personal Computer running MS-DOS version 3.3 or later to change preprogrammed menus of variables as listed in paragraph 2 and 3 above.

2.10
CUBICLE ENUMERATION

THE FOLLOWING LISTED EQUIPMENT IS A SAMPLE OF INDOOR TYPE SWITCHGEAR ADEQUATE FOR INSTALLATION WITHIN DRY, HEATED INTERIOR SPACES.  REFER TO MANUFACTURERS’ CATALOGS FOR SPECIFIC EQUIPMENT REQUIRED IN CUBICLES FOR EACH SPECIFIC PROJECT.  STACKABLE CUBICLE ARRANGEMENTS ARE AVAILABLE WHICH WILL REDUCE OVERALL SWITCHGEAR FOOTPRINT.

A.
CUBICLE NO. 1 (MAIN)



1.
1 - Metal-clad unit.



2.
1 - 3 phase insulated bus, ________ amps.



3.
1 - Vacuum circuit breaker, ________ amp, 3 pole.



4.
1 - Breaker control switch with red and green indicating lights.



5.
1 - Control circuit protection consisting of dead-front pullout fuse block.



6.
3 - Lightning arresters.



7.
1 - Solid-State Digital Relay Unit per Paragraph 2.08 of this specification section.



8.
3 - Current transformers, ________/5 ratio.



9
2 - Drawout potential transformers with current limiting fuses.



Provision for terminating cables.  Necessary small wiring, terminal blocks, control bus, ground bus, etc.

PROVIDE ONE AUXILIARY CUBICLE PER EACH INCOMING LINE.

B.
CUBICLE NO. 2 (AUXILIARY)



1.
1 - Metal-clad unit.



2.
1 - 3-Phase insulated bus, ________ amps.



3.
3 - current transformers, ________/5 ratio.



4.
3 - Drawout potential transformers with current limiting fuses.



5.
1 - Power transformer with current limiting fuses, voltage and KVA rating as required.



6.
1 - Control power transformer with current limiting fuses.



7.
1 - AC panel with main circuit breaker and required number of branch circuit reakers, plus 4 spare single pole branch circuit breakers.



8.
1 - DC panel with main circuit breaker and required number of branch circuit breakers, plus two 15 amp single pole spares.



9.
1 - Battery, battery rack and battery charger.



Provision for terminating cables.  Necessary small wiring, terminal blocks, control bus, ground bus, etc.


C.
CUBICLE NOS. 3 TO ________ (FEEDERS)



1.
1 - Metal-clad unit.



2.
1 - 3 phase insulated bus, ________ amps.



3.
1 - Vacuum circuit breaker, ________ amp, 3 pole.



4.
1 - Breaker control switch with red and green indicating lights.



5.
1 - Control circuit protection consisting of dead-front pullout fuse block.



6.
1 - Solid-State Digital Relay Unit per Paragraph 2.08 of this specification section.



7.
3 - Current transformers, ________/5 ratio.



Provision for terminating cables.  Necessary small wiring, terminal blocks, control bus, ground bus, etc.


D.
CUBICLE NO. ________ (BUS TIE)



1.
1 - Metal Clad Unit.



2.
1 - 3 phase insulated bus, ________ amps.



3.
1 - Vacuum circuit breaker ________ amp, 3 pole.



4.
1 - Breaker control switch with red and green indicating lights.



5.
1 - Control circuit protection consisting of dead-front pullout fuse block.



6.
2 - Drawout potential transformers with current limiting fuses.



7.
3 - Current transformers ________/5 ratio.



8.
1 - Solid-State Digital Relay Unit per Paragraph 2.08 of this specification section.


E.
CUBICLE NO. ________ (GENERATOR)



1.
1 - Metal Clad Unit.



2.
1 - 3 phase insulated bus, ________ amps.



3.
1 - Vacuum circuit breaker ________ amp, 3 pole.



4.
1 - Breaker control switch with red and green indicating lights.



5.
1 - Control circuit protection consisting of dead-front pullout fuse block.



6.
2 - Drawout potential transformers with current limiting fuses.



7.
3 - Current transformers ________/5 ratio.



8.
1 - Solid-State Digital Relay Unit per Paragraph 2.08 of this specification section.

2.11
EQUIPMENT DESCRIPTION


A.
Provide switchgear manufacturer’s standard products for the following equipment:



1.
Current Transformers:  Suitable for rated current and voltage of switchgear.



2.
Potential Transformers:  Suitable for rated voltage of switchgear.



3.
Control Power Transformer:  Transformer shall provide secondary voltages as required and contain a secondary circuit breaker key interlocked with transformer primary current limiting fuses.  Furnish transformer of capacity required to serve all load requirement.



4.
Auxiliary Contacts for Alarm Circuit:  Wire alarm circuit so that tripping of a circuit breaker by action of the overcurrent relays causes an alarm to sound.  The alarm shall not sound if any circuit is opened by use of its control switch.



5.
Lightning Arresters:  Metal-oxide varistor, intermediate class, rating as recommended by manufacturer; General Electric Co.’s Tranquell XE Intermediate Arrester, Ohio Brass Co.’s VIA, or Westinghouse Electric Corp’s IMX.

2.12
ACCESSORIES


A.
Provide the following accessories for use with the switchgear assembly:



1.
One transfer truck.



2.
One hand crank for operating elevating mechanism during a power outage.



4.
Testing cabinet for electrical closing and tripping of circuit breaker at maintenance location.

2.13
FACILITY COMMUNICATIONS INTERFACE

INSERT DETAILED DESCRIPTION OF PROPOSED COMMUNICATION LINK BETWEEN SWITCHGEAR RELAYING AND FACILITY’S COMMUNICATION SYSTEM - INCLUDE A COMPLETE DESCRIPTION OF THE FACILITY COMMUNICATION SYSTEM (NEW OR EXISTING), METHOD OF SYSTEM INTERFACE, THE LOCATION OF ALL REMOTE MONITOR/ALARM/CONTROL ACCESS POINTS ON SITE, AND A COMPLETE LIST OF MONITORING AND CONTROL FUNCTIONS TO BE PROVIDED AT REMOTE ACCESS POINTS.
2.14
OUTDOOR TYPE CONSTRUCTION

USE A. BELOW FOR OUTDOOR TYPE SWITCHGEAR WITHOUT PROTECTED AISLE; USE B. FOR OUTDOOR TYPE SWITCHGEAR WITH SINGLE PROTECTED AISLE; USE C. FOR OUTDOOR TYPE SWITCHGEAR WITH COMMON AISLE.

A.
Without Protected Aisle



1.
The complete shelter shall consist of a number of cubicles assembled to form one complete rigid, free standing outdoor weatherproof assembly.  Provide individual full height outer rear gasketed doors on each cubicle for access to cable compartments.  Doors and panels shall have flanged edges, 1” deep minimum, with corners welded for stiffness.



2.
Steel for doors and panels minimum #11 gauge.  Top shall consist of a sloping sheet steel weatherproof roof with roof beams, capable of withstanding snow loading.  Provide replaceable dust filters over all air intake and exhaust openings in the assembly.  Coat underside of the steel flooring with rubberized sealing compound to prevent rusting.  Paint all metal surfaces with rust resisting primer and 2 coats of gray paint.



3.
Provide the following equipment within each cubicle:




a.
One lamp receptacle with switch.




b.
One ground fault protected duplex receptacle.




c.
One 240VAC space heater.


B.
Single Protected Aisle



1.
Provide a 84 inch wide (minimum) protected aisle in conjunction with the outdoor switchgear, specified in 2.13 A. above, to form a complete sheltered weatherproof unit.  The protected aisle and switchgear shall be manufactured by the same company.  Provide a reinforced steel floor of the same height as the floor in the cubicles to permit removal and inspection of a breaker without the use of a breaker truck.  Width of aisle shall allow for operation and maintenance of the switchgear and permit passing of 2 breakers side by side within the shelter.  Provide a full height gasketed, lockable access door at each end of the aisle.  Construct door so that door can be opened from inside even if door is padlocked on the outside.

VERIFY KEY REQUIREMENTS.


2.
Furnish padlock for each door; Yale/Scovill 7300 Series with hardened steel triple plated shackle, 8 inch brass chain, two No. 47 keys with each padlock.



3.
Ventilate aisle by thermostat controlled exhaust fan(s) and motorized air intake louvers sized to provide a two minute air change cycle.



4.
Heat aisle by thermostat controlled electric heaters of number and size to maintain minimum temperature of 50 degrees F base upon an exterior air temperature of 0 degrees F.

IDENTIFY POWER SOURCE THAT WILL BE UTILIZED TO FEED THE SWITCHGEAR SHELTER ELECTRICAL SERVICE PANELBOARD.  INCLUDE SOURCE LOCATION, MEANS OF CONNECTION AND ANY AUXILIARY EQUIPMENT (LUGS, SUB-FEED CIRCUIT BREAKER, STEP DOWN TRANSFORMER, FUSED DISCONNECT SWITCH) REQUIRED TO ACCOMMODATE THE SERVICE CONNECTION.  MODIFY THE PANELBOARD RATINGS AS NECESSARY TO ACCOMMODATE SWITCHGEAR SHELTER POWER REQUIREMENTS.


5.
Provide a 100ADPF/100ATE, 120/208 volt, 1 phase 3 wire panelboard within switchgear shelter with 24 single pole branch circuit capacity to accommodate all lighting and power requirements.



6.
Provide interior aisle lighting consisting of four foot, two lamp high output fluorescent (two 60 watt 800mA), enclosed and gasketed (UL listed for damp locations) fiberglass housing lighting fixtures.  Interior lighting fixture layout shall produce a minimum of 20 footcandles (mean lumen value) uniformly on aisle floor and shall be controlled by means of a three-way switch at each access door.  Provide one 70 watt high pressure sodium, exterior wall mounted lighting fixture with die-cast aluminum housing, injection-molded polycarbonate refractor (UL listed for wet locations) and integral photocell control at each housing entry.  Provide a minimum of four 120 volt, 20 amp ground fault protected duplex receptacles within aisle.  Also provide a fused emergency lighting circuit with switch to feed three 48 volt, 75 watt lamps from the batteries through a relay which will connect the lamps to the batteries only during a power outage.  Provide all shelter branch circuitry homerun connections to service panelboards.


C.
Common Protected Aisle



1.
Provide a 96 inch wide (minimum) common operating aisle space between two lineups of outdoor switchgear to form a complete sheltered weatherproof unit.  The common protected aisle and switchgear shall be manufactured by the same company.  Provide a reinforced steel floor of the same height as the floor in the cubicles to permit removal and inspection of a breaker without the use of a breaker truck.  Width of aisle shall allow for operation and maintenance of the switchgear and permit passing of 2 breakers side by side within the shelter.  Provide a full height gasketed, lockable access door at each end of the aisle.  Construct door so that door can be opened from inside even if door is padlocked on the outside.

VERIFY KEY REQUIREMENTS.


2.
Furnish padlock for each door; Yale/Scovill 7300 Series with hardened steel triple plated shackle, 8 inch brass chain, two No. 47 keys with each padlock.



3.
Ventilate aisle by thermostat controlled exhaust fan(s) and motorized louvers sized to provide a two minute air change cycle.



4.
Heat aisle by thermostat controlled electric heaters of number and size to maintain minimum temperature of 50 degrees F based upon an exterior air temperature of 0 degrees F.

IDENTIFY POWER SOURCE THAT WILL BE UTILIZED TO FEED THE SWITCHGEAR SHELTER ELECTRICAL SERVICE PANELBOARD.  INCLUDE SOURCE LOCATION, MEANS OF CONNECTION AND ANY AUXILIARY EQUIPMENT (LUGS, SUB-FEED CIRCUIT BREAKER, STEP DOWN TRANSFORMER, FUSED DISCONNECT SWITCH) REQUIRED TO ACCOMMODATE THE SERVICE CONNECTION.  MODIFY THE PANELBOARD RATINGS AS NECESSARY TO ACCOMMODATE SWITCHGEAR SHELTER POWER REQUIREMENTS.


5.
Provide a 100ADPF/100ATE, 120/208 volt, 1 phase 3 wire panelboard within switchgear shelter with 24 single pole branch circuit capacity to accommodate all lighting and power requirements.



6.
Provide interior aisle lighting consisting of four foot, two lamp high output fluorescent (two 60 watt 800mA), enclosed and gasketed (UL listed for damp locations) fiberglass housing lighting fixtures.  Interior lighting fixture layout shall produce a minimum of 20 footcandles (mean lumen value) uniformly on aisle floor and shall be controlled by means of a three-way switch at each access door.  Provide one 70 watt high pressure sodium, exterior wall mounted lighting fixture with die-cast aluminum housing, injection-molded polycarbonate refractor (UL listed for wet locations) and integral photocell control at each housing entry.  Provide a minimum of four 120 volt, 20 amp ground fault protected duplex receptacles within aisle.  Also provide a fused emergency lighting circuit with switch to feed three 48 volt, 75 watt lamps from the batteries through a relay which will connect the lamps to the batteries only during a power outage.

PART 3   EXECUTION

3.01
INSTALLATION


A.
General:  Install switchgear complete and ready for service.


B.
Foundation Channel and Bolts:  Install channels with properly spaced holes for anchoring and leveling of the switchgear.


C.
Nameplates:  Install on the front of each cubicle, a phenolic nameplate indicating function of cubicle, primary circuit supplied by cubicle and buildings supplied by primary circuit.

SHOW DETAIL OF CONCRETE MAT.  INCLUDE SECTION 260549.

D.
Concrete Mat:  Install reinforced concrete mat as shown on the drawings.  The exact dimensions will be determined after shop drawings of switchgear have been approved.  Install steel sleeves through concrete mat for all conduits and ground conductors.  After conduits and ground conductors are installed, fill the sleeve voids with waterproofing sealing compound.  Bond all metallic concrete reinforcement to grounding electrode system.


E.
Protective Relay Settings:  Complete implementation of all system protective relay settings in accordance with approved report.  Test all settings.

3.02
FIELD QUALITY CONTROL


A.
Preliminary System Test:



1.
Preparation:  Have the Company Field Advisor adjust the switchgear and then operate it long enough to assure that it is performing properly.



2.
Run a preliminary test for the purpose of:




a.
Determining whether the switchgear is in a suitable condition to conduct an acceptance test.




b.
Checking instruments and equipment.




c.
Training facility personnel.


B.
System Acceptance Test:



1.
Preparation:  Notify the Director’s Representative at least five working days prior to the test so arrangements can be made to have a Facility Representative witness the test.



2.
Make the following tests:

OMIT SUBPARAGRAPH BELOW IF DESCRIPTION OF SYSTEM IS NOT INCLUDED.



a.
Test system to prove operation as summarized in Part 1 - 1.01 SYSTEM DESCRIPTION.




b.
Test relays.




c.
Test opening and closing of breaker mechanisms by manual and automatic operation.

ADD ADDITIONAL SPECIFIC TESTS IF REQUIRED.


3.
Supply all equipment necessary for switchgear adjustment and testing.



4.
Submit written report of test results signed by Company Field Advisor and the Director’s Representative.  Mount a copy of the final report on the plexiglass enclosed frame assembly on the switchgear in a conspicuous location.

END OF SECTION

THE FOLLOWING IS FOR INFORMATION ONLY.  IT IS NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

Grounding Electrode System: Show grounding electrode system and connections on the drawings with components as specified in “Section 260526 - Service Grounding and Bonding” of the Project Manual.

END OF INFORMATION
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