SECTION 16311


SECONDARY UNIT SUBSTATION


PART 1 - GENERAL


1.01	WORK INCLUDED


A.	High Voltage, Fused Load Break and Circuit Selector Switch Section.


B.	Transformer Section.


C.	Low Voltage Switchgear Section.


1.02	REFERENCES


A.	ANSI C12 - Code for Electricity Metering.


B.	ANSI C39.1 - Requirements for Electrical Analog Indicating Instruments.


C.	ANSI C57.13 - Requirements for Instrument Transformers.


D.	FS W-C-375 - Circuit Breakers, Molded Case, Branch Circuit and Service.


E.	FS W-F-870 - Fuseholders (For Plug and Enclosed Cartridge Fuses).


F.	FS W-S-865 - Enclosed Knife Switch.


G.	ANSI/IEEE 24 - Performance Characteristics and Dimensions for Outdoor Apparatus Bushings.


H.	IEEE 48 - Test Procedures and Requirements for High-Voltage AC Cable Terminations.


I.	NEMA AB 1 - Molded Case Circuit Breakers.


J.	NEMA KS 1 - Enclosed Switches.


K.	NEMA PB 2 - Dead Front Distribution Switchboards.


L.	NEMA SG 5 - Power Switchgear Assemblies.


M.	NEMA 210 - Secondary Unit Substations.


1.03	SUBMITTALS


A.	Submit five copies of shop drawings indicating front and side views of enclosures with overall dimensions shown; foundation and support details; conduit entrance locations and requirements; nameplate legends; size and arrangement of bus bars per phase, neutral, and ground; switchgear instrument details; and electrical characteristics including voltage, frame size and trip ratings, withstand ratings, and time-current curves of all equipment and components.


B.	Submit five copies of product data for each component and accessory specified.


C.	Provide a single line diagram and compartment layout drawings showing all device locations.


D.	Submit five copies of manufacturer's installation instructions.


E.	The above documents shall be submitted to the University, for review, prior to fabrication.


1.04	PROJECT RECORD DOCUMENTS


A.	Submit Record Documents:  Five copies of all documents submitted under Paragraph 1.03, above, revised to show as-built condition.


1.05	OPERATION AND MAINTENANCE DATA


A.	Submit five copies of bound, original operation and maintenance manuals.


B.	Include overcurrent protective device adjusting and testing instructions.


C.	Include bus tightening intervals and procedures, transformer insulation liquid sampling and replacement procedures, and overcurrent protective device maintenance procedures.


D.	Spare Parts List:  The subcontractor shall provide a recom�mended spare parts list and pricing good for 90 days from date of purchase order.


E.	List special tools and spare parts required for maintenance and repair.


1.06	QUALIFICATIONS


A.	Manufacturer:  Company experienced in manufacturing the products specified in this Section with minimum ten years experience.


1.07	DELIVERY, STORAGE AND HANDLING


A.	Deliver  products   to  the  Lawrence  Berkeley  Laboratory, "901 Warehouse" at 1450 64th St., Emeryville, CA 94608. 


B. 	Provide 24 hour advanced notice of delivery time when components must be unloaded by a crane.


1.08	EXTRA MATERIALS


A.	Submit one quart of exterior paint and one quart of interior paint for touch-up.


B.	Furnish four spares for each size and type fuse furnished with the equipment.


�
PART 2 - PRODUCTS


2.01	MANUFACTURERS


A.	Westinghouse, Seimens/ITE, Square D, General Electric, or approved equal.


2.02	SECONDARY UNIT SUBSTATION


A.	Description:  Outdoor, articulated secondary unit substation manufactured to NEMA 210, as shown on the drawings which are a part of this Specification.


B.	Service Conditions:


1.	Temperature:  40 degrees C, maximum ambient.


2.	Altitude:  Less than 1,000 feet.


3.	Atmospheric:  Exposure to rain and dust.


4.	Seismic:  The complete secondary unit substation shall satisfy California Administration Code (CAC) Title 24, Seismic Requirements for Zone 4 Application.


C.	Configuration:  Radial type.


2.03	INCOMING SECTION EQUIPMENT


A.	Description: Outdoor, fused load-interrupter switch in series with the selector switch for off-load transfer of supply from one to the other of two incoming circuits.  The transfer from one circuit to the other shall be made when both circuits are energized and the interrupter switch is open.


B.	Configuration:  Two incoming lines.


C.	System Voltage:  12.47 kV, three phase, three wire, 60 Hz.


D.	Maximum Design Voltage:  15 kV.


E.	Basic Impulse Level:  95 kV.


F.	Continuous Rating:  600 amperes.


G.	Main Copper Bus Ampacity:  600 amperes, continuous, with a maximum current density of 1,000 amperes per square inch.  Flexible cables shall not be used.


H.	Incoming Cable Terminations: Clamp-type with space for stress cones by others.


I.	Short Circuit Rating:  35,000 rms symmetrical amperes; 750 rms symmetrical MVA at rated nominal voltage.


J.	Provide spring-charged stored energy operator.


K.	Provide mechanical interlocks to prevent:


1.	Operation of the selector switch when the interrupter switch is closed.


2.	Opening the enclosure door when the interrupter switch is closed.


L.	Fuses:  The fuses shall be explusion type with discharge filters to be mounted in a separate compartment within the switch unit and accessible through a hinged door mechanically interlocked with the interrupter switch.  Fuses shall be properly sized to protect the transformer  and applied on a circuit having a short- circuit capacity of 750 MVA symmetrical at 12.47 kV.  Six spare fuse refills are to be furnished with the unit.


M.	Provisions for Padlocking:  There shall be provision for padlocking the interrupter switch in either the open or closed position and the selector switch in either the line 1 or the line 2 position.


N.	Space Heaters:  A minimum of one 250 watt, 120 volt, thermostatically controlled space heater shall be provided in the unit.  Power for the space heater shall be from the transformer supplied with the low voltage switchgear section.


O.	Flexible Connections to Transformer Primary Terminals:  The connection to the transformer high voltage bushings shall be by flexible copper braid or flexible copper leaf bus devices that will not strain the bushing on differential movement of one inch or less horizontally or vertically between transformer and switchgear.


P.	Ground pad.


Q.	Sight windows for visual inspection of the interrupter and selector switch positions.


2.04	TRANSFORMER SECTION EQUIPMENT


See Section 16321, Distribution Transformers.


2.05	OUTGOING SECTION EQUIPMENT


A.	Description:  The outgoing section shall consist of outdoor, walk-in,  vertical compartments: containing a metal enclosed drawout circuit breakers, manufactured to NEMA SG-5, and metering or containing a switchboard manufactured to NEMA PB-2.


B.	Line and Load Terminations: Accessible from the rear only, suitable for the conductor materials used.


C.	Bus Material:  Copper, sized in accordance with NEMA PB- 2, with a maximum current density of 1,000 amperes per square inch.


D.	Bus Connections:  Bolted, accessible from rear only for maintenance.


E.	Fully insulate bus bars throughout, with bus spacing based on air insulation.


F.	Molded Case Circuit Breakers:  NEMA AB-1 with inverse time automatic tripping (thermal) and instantaneous automatic tripping (magnetic).


G.	Power Circuit Breaker:  NEMA SG-5; factory-assembled, electrically-operated, low-voltage air circuit breaker, drawout construction. Include electronic sensing, timing and tripping circuits for adjustable current setting; adjustable long-time pickup and delay, adjustable ground-fault pickup and delay, adjustable instantaneous pickup, adjustable short-time pickup and delay.  Ground fault sensing shall be integral with circuit breaker.


H.	BIL 30 kV.


I.	Flexible Connections to Transformer Low Voltage Terminals:  The connection to the transformer low voltage bushings shall be by flexible copper braid or flexible copper leaf bus devices that will not strain the bushing on differential movement of one inch or less horizontally or vertically between transformer and switchgear.


J.	Space Heaters:  A minimum on one 250 watt, 120 volt thermostatically controlled space heater shall be provided in each vertical unit or section.  Power for the space heater shall be from the transformer supplied with the low voltage switchgear section.


L.	Aisle Doors:  All aisle doors, in walk-in compartments shall have panic bars.  


2.06	INSTRUMENTS AND SENSORS


A.	Ammeter:  ANSI C39.1, indicating ammeters with 4.5 inch (115 mm) square recessed case and 250 degree scale, white dial with black figures and pointer, 5 ampere, 60 Hertz movement, 1% accuracy.


B.	Voltmeter:  ANSI C39.1, indicating voltmeter with 4.5 inch (115 mm) square recessed case and 250 degree scale, white dial with black figures and pointer, 120 volt, 60 Hertz movement, 1 percent accuracy.


C.	Ammeter Transfer Switch:  Rotary multistage snap-action type with 600 volt AC-DC silver plated contacts, engraved escutcheon plate, oval type handle, and four positions including OFF.


D.	Voltmeter Transfer Switch:  Rotary multistage snap- action type with 600 volt AC-DC silver plated contacts, engraved escutcheon plate, oval type handle, and four positions including OFF.


E.	Watt-hour Demand Meter:  ANSI C12, WHD meters, for incoming line shall be switchboard watthour meter with demand register.  The meter shall have three stators for three-phase, four wire application.  Time interval for demand register shall be 30 minutes.  The meter shall have a drawout feature.  Pulse initiator shall be provided and wired for future connection to SCADA interface terminal block.


F.	Current Transformers:  ANSI C57.13, with primary to secondary ratio as required, multi-ratio, with single secondary winding and secondary shorting device, burden consistent with connected metering and relay devices, 60 Hertz, accuracy class 0.3.  Supply three current transformers.


G.	Potential Transformers: ANSI C57.13, 120 volt single secondary, disconnecting type with integral fuse mountings, primary/secondary ratio as required, burden  consistent with connected metering and relay devices, 60 Hertz, accuracy Class 0.3.  Supply three potential transformers.


H.	Ground Fault Sensor:  Ground return type.


I.	Ground Fault Relay:  Adjustable ground fault sensitivity from 200 to 1,200 amperes, time delay adjustable from 0 to 15 seconds.  Provide monitor panel with lamp to indicate relay operation, TEST and RESET control switches.


J.	Test Blocks:  Supply one set for current transformer and potential transformer secondary circuits.


2.07	FABRICATION


A.	Provide a 1 x 1/4 inch (25 x 6 mm), minimum, copper ground bus throughout the length of the switchboard.


B.	Finish:  Manufacturer's standard light gray enamel over primed surfaces. Coat internal surfaces with minimum one coat corrosion-resisting paint, or plate with cadmium or zinc and finish with white paint.


2.08	ACCESSORIES


A.	Ground fault protected convenience outlets, consisting of a duplex 120V GFIC type receptacle in the walk-in aisle of the secondary switchgear and a weatherproof outlet outside the secondary switchgear.  Locate outlets six inches above floor or pad.


B.	Circuit Breaker Lifting Device:  Fixed, hung from ceiling and permanently installed, for movement of circuit breakers in and out of switchgear structure.


C.	Control power transformer for the transformer cooling fans, aisle lighting, convenience outlets, space heaters and indicating lights in the secondary unit substation.  It shall be 480-208Y/120V, three phase, VA rating as required by the load, with primary fuses and one secondary circuit breaker for each of the following:


1.	Walk-in aisle lights.


2.	Transformer cooling fans.


3.	Convenience outlets.


4.	Primary switchgear space heaters.


5.	Secondary switchgear space heaters.


6.	Control load.


7.	Spare (20 AT).


8.	Spaces (two each, minimum).


D.	Nameplates:  Shall be provided for each section, unit, instrument, current transformer ratio (shown with associated relay) light, meter, switch, control, terminal strip, rear panel mounted component (including fuses), fuse blocks, timers, relays, auxiliary relays, etc., in accordance with a nameplate schedule, which shall be generated by the Vendor.  Color coding will be used for equipment and functional identification.		


1.	Nameplates shall be laminated two-ply plastic black face to white core) with legend engraved to white core.		


2.	Characters shall be uniform block style not smal�ler than 1/4-inch for switchgear sections, switching devices, panelboards not smaller than 1/8-inch for instrument transformers, relays, alarms, in�struments, and control devices.		


3.	Nameplates shall be secured using No. 4-36 RH nickel-plated brass machine screws.


4.	Lawrence Berkeley Laboratory nomenclature nameplates:


a	Size - two inch (2").


b.	Location - Front and rear door of each compartment.


c.	Legend - By the Lawrence Berkeley Laboratory.


E.	Panelboards:  All panelboards shall have "spaces" outfitted with all bus hardware installed for the largest size circuit breaker that can be installed in that space.


F.	Panel Schedule:  Provide an 8-1/2" x 11" panel schedule on the inside of the front panel cover of the switchboard.


G.	Interior and exterior equipment grounding terminals.


H.	SCADA System:  A future SCADA system field interface device terminal unit and other future devices will be provided by others to interface with the devices and wiring called for in this Specification.  Provide under this specification:


1.	Indicated terminal provisions only for future device provisions interface with the SCADA system and the low voltage power circuit breakers.


2.	Wiring to terminals to permit the following secondary unit substation SCADA system connections:


a.	Indication of each contact action on ANSI Device 49, the power transformer thermal relay controlling fan cooling circuits.


b.	Indication of contact action on ANSI Device 71, the power transformer liquid level indicator.


c.	Indication of contact action on ANSI Device 63, the power transformer sudden pressure relay.


�
PART 3 - EXECUTION


Not Used.
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