Section 16340

Medium Voltage Load Interrupter Switchgear

Part 1 – General

1.01 SCOPE

A.
This specification is to proved technical guidelines for the manufacture of a Medium Voltage Metal Enclosed Load Interrupter Switchgear Assembly.  The switchgear assembly shall be designed complete including all required components, and shall be factory assembled and tested prior to shipment.

1.02 REFERENCES

A. ANSI/IEEE C37.20.3 – Standard for Metal Enclosed Interrupter Switchgear

B. ANSI/IEEE C37.20.4 – Standard for Indoor AC Medium Voltage Switches 
C. ANSI/IEEE 48 -  Test Procedures and Requirements for High-Voltage AC Cable Termination

D. NEC – National Electric Code

E. NEMA SG-5

F. CSA C22.31

1.03
SUBMITTALS FOR REVIEW

A. The following information shall be submitted for the equipment specified within this section for approval and coordination:

a. Outline drawings complete with elevations, section views and base details

b. Single Line

c. Schematics and wiring diagrams

d. Bill of Material

e. Certified Test Reports

B. The manufacturer of the assembly shall provide instruction installation and maintenance manuals along with product.

1.04
QUALITY ASSURANCE

A. The manufacturer of the assembly shall have specialty in medium voltage equipment and have at least five (5) years experience.
B. The manufacturer of the switchgear must also manufacture the load interrupter switch.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver in sections of lengths that can be easily moved without interfering with delivery path.

B. Pre-installation the BUYER or CONTRACTOR shall store switchgear indoors in clean dry space with uniform temperature to prevent condensation.  Protect switchgear from exposure to dirt, fumes, weather corrosive substances and physical damage.

C. If stored in areas that are subjected to weather, BUYER or CONTRACTOR shall cover switchgear to provide protection from weather, dirt, dust, corrosive substances and physical damage.  

Part 2 – PRODUCTS

2.01 MANUFACTURERS

A. The metal enclosed load interrupter switchgear shall be ABB Load Interrupter Switchgear.

B. The load interrupter switch shall be ABB VersaRupter or NAL.

2.02 RATINGS

A. The load interrupter switchgear ratings shall be as follows:

1. Nominal System Voltage:  __kV, three-phase, four wire.    

2. Maximum Design Voltage:  ___kV.





3. Basic Impulse Level:  ___kV BIL.

4. Bus Continuous Current:  ___amperes.  
5. Bracing:  25kA symmetrical or 40kA symmetrical 
B. The load interrupter switch ratings shall be as follows:

1. Voltage:  ___kV.

2. Switch Continuous & Load Interrupting Current:  ____amperes.
3. Momentary Current:  40kA or 61kA asymmetrical.
4. Fault Closing:  40 or 61kA rms kilo amps.
5. Short time current:  25kA or 40kA symmetrical, two seconds.

2.03 CONSTRUCTION

A. The load interrupter switchgear shall be completely metal enclosed vertical sections with load interrupter switches and components per ratings specified herein.  The switchgear shall be front and rear accessible and shall fit the space indicated on the project drawings.
B. The enclosures shall be constructed per ANSI/IEEE C37.20.3 (indoor or outdoor) specifications.  The enclosures shall be constructed in accordance with the latest applicable industry standards and governing local/national electrical code requirements. Certified test reports per ANSI/IEEE standard C37.20.3 shall be provided.
C. Vertical section construction shall be of the universal frame type using die-formed and bolted parts.  The enclosures shall not be of welded construction.  To facilitate installation and maintenance of cables and bus in each vertical section, a removable top cover and a removable rear cover shall be provided.  The front door and end panels shall be constructed from eleven (11) gauge steel.
D. Enclosures shall have eye bolts on top panel to serve as lifting provisions.

E. Doors providing access to interrupter switches shall be provided with an impact-resistant window to view the switch position.

F. Doors providing access to fuses or fused voltage transformers shall have a spare fuse pouch to store spare fuses.

G. Front doors shall be split bolted with two hinges and shall use panel screw bolts.  Front doors shall contain one provision for padlocking.   

H. Rear panels shall be split bolted, use panel screw bolts and shall contain two handles for easy removal.  Full height rear door is optional. 

I. Doors shall be interlocked with the switch so that the switch must be open before the door can be opened and the door must be closed before the switch can be closed.
J. Connect fuses to the switch load side bus, such that when are de-energized when the switch is in the open position.

K. All hardware shall be either of nonferrous material or of galvanized or zinc-plated ferrous materials.  Cadmium-plated ferrous parts are not acceptable.
L. Terminations:  Power cable terminations shall be NEMA two hole bolt terminal lugs.

M. Paint coatings shall meet or exceed the ANSI requirements for enclosure coatings.  The paint shall be powder base and the finish shall be ANSI 61 gray.  

N. A “C” channel base shall be provided for structural strength; connection to the base shall be with anchor bolts. 
O. The enclosure shall be marked and labeled in accordance with IEEE/NEMA standards.  Labels identifying component compartments shall be affixed to the exterior of the enclosure and shall be clearly visible with the doors in the closed position.  “DANGER HIGH VOLTAGE” shall be attached on each door of the enclosure.

P. Outdoor enclosures must include:  Sloped roof for watershed, standard C channel base, gasketing, light with light switch for viewing.
Q. Where outdoor enclosures are required space heaters for condensation reduction shall be furnished by manufacturer.  The heaters shall be designed to operate from 120 VAC source.  
2.04 COMPONENTS

A. Each load interrupter switch shall have the following features:

1. Three-pole gang operated.

2. Manual quick-make, quick-break single or dual spring mechanism.

3. Provide Arc puffer extinguishing technology; arc chutes will not be accepted.

4. The speed of the opening and closing the switch shall be independent of the operator, and it shall be impossible to tease the switch into any intermediate position under normal operation.

5. Separate main and break contacts to provide maximum endurance for fault close and load interrupting duty.

6. Insulating barriers between each phase and between the switch and fuse compartments. 

7. A chain drive, two position, handle shall be used to manually operate the load interrupter switch. 

8. Provisions for padlocking switch in the open or closed position along with permanent “Open-Closed” switch position indicators.
9. Provisions for key interlock shall be furnished.

B. Fuses
1. Fuses shall be accessible only through a separate door mechanically interlocked with the load interrupter switch, so the load interrupter switch is open before the door is opened and so that the switch cannot be closed with the door is open.

2. Interphase required for the full length of the fuses.

3. Mounting – positively held in position with provision for easy removal and replacement from front without special tools.

4. Provide spare fuses (optional).
5. Fuses shall be current limiting.
6. Maximum fuse size shall be ______ E amperes.

C. Lighting Arrestors (Optional)
1. Provide metal oxide type:  Distribution class. (Station or intermediate, optional)
2. Rating:  ____kV 

3. Provide one per phase.
D. Voltage or Current Transformer (Optional)
E. Auxiliary Compartments (Optional)
1. Arranged to suit metering, relays, controls and auxiliary equipment; isolated from medium voltage equipment.  
2.05 BUS & INSULATION

A. All phase bus conductors shall be non-insulated tin-plated copper and shall be mounted on epoxy insulators rated for the design voltage of the switchgear.  

B. A continuous copper ground bus shall be provided throughout the equipment.  
2.06 WIRING

A. One NEMA terminal pad per phase shall be provided along with cable terminal lugs for a maximum of two conductors per phase.  The cable sizes shall be indicated on the drawings.  Sufficient vertical space shall be allowed for electrical stress relief termination devices.

B. Small wiring and terminal blocks shall be furnished as indicated on the drawings.  Each control wire shall be labeled with wire markers.  Terminal blocks shall be provided for customer connections to other apparatus.  

2.07 ACCESSORIES (Optional)
A. Key Interlocks – manufacturer shall provide ABB key interlock on all incoming and tie lines.  Doors providing access to interrupter switches and fuses shall be key interlocked to guard against opening the door if the interrupter switch on the source side of the switch is closed and closing the interrupter switch if the door is open.
B. Motor Operators - Switches shall be supplied with motor operators as indicated on drawings.  All motor operated switches shall consist of a standard manual operated switch in combination with an electric motor.  The motor operator and the associated low voltage wiring shall be mounted in a low voltage compartment or separated from the high voltage by a barrier. 

C. Auxiliary Contacts – manufacturer shall provide auxiliary contacts to determine if the switch is in the open or closed position.

D. Blown Fuse Tripping – Switches shall be provided with blown fuse tripping mechanism such that when a single fuse blows, all three switch blades will open.  
E. Indoor Equipment Light – manufacturer shall provide a light in each section that contains a load interrupter switch.

F. Indoor Equipment Space Heaters – manufacturer shall provide space heaters and thermostats per customer drawings.

Part 3 – EXECUTION

3.1 EXAMINATION 
The switchgear will be installed by the Owner or his installation contractor per manufacturer’s instructions and be thoroughly checked and tested before energizing to assure proper functioning of equipment

A. Visually inspect switchgear for evidence of damage and verify that surfaces are ready to receive work.  

B. Visually inspect to confirm that all items and accessories are in accordance with specifications and drawings.

C. Inspect for proper alignment and switchblade contact adjustment and operation.

D. Check tightness of bolted joints by calibrated torque wrench method.

E. Check the switchgear mechanical interlock system.

3.2 INSTALLATION

A. Install in accordance with manufacturer’s instructions, applicable requirements of the NEC and in accordance with recognized industry practices.

B. Install the proper fuses and store the spare fuses following the manufacturer’s instructions.

3.3 FIELD QUALITY CONTROL

A. Field inspection and testing will be performed by Owner or installation contractor.

B. Visually inspect for physical damage.

C. Perform mechanical operator tests in accordance with manufacturer’s instructions.  Check blade alignment and arc interrupter operations of each load interrupter switch.

D. Check torque of all bolted connections, including cable terminations.

E. Verify key interlock operation.

END OF SECTION
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	Ratings & System Parameters:
	
	
	Construction:
	
	Color:
	
	

	Nominal Voltage
	 
	
	Indoor
	 
	ANSI 61
	 
	

	Maximum Voltage
	 
	
	Outdoor Non Walk In
	 
	Special 
	 
	

	Continuous Current
	 
	
	
	
	
	
	

	Fault Current (kA asymmetrical)
	 
	
	Shipping Base:
	
	
	
	

	Phase
	 
	
	Wood Pallet
	 
	
	
	

	Hertz
	 
	
	C channel
	 
	
	
	

	
	
	
	
	
	
	
	

	Main Bus Ratings:
	
	
	Space Heaters:
	
	
	
	

	Amperes
	 
	
	Space Heater Load
	 
	Volts
	
	

	Tin Plated (ABB Standard)
	 
	
	Thermostat Required 
	 
	
	
	

	Silver Plated
	 
	
	
	
	
	
	

	Ground Bus Bare Copper
	 
	
	Key Interlocks:
	
	
	 
	L.O.

	Plated ground bus (Sn or Cu)
	 
	
	Yes
	 
	
	 
	L.C

	Insulated Bus Bar
	 
	
	No
	 
	
	 
	L.O.C

	Joint Bus Boots
	 
	
	
	
	
	
	

	Termination Bus Boots
	 
	
	Surge Arrestors:
	 
	Volts kV
	
	

	
	
	
	Distribution
	 
	
	
	

	Cable:
	
	
	Intermediate
	 
	
	 
	Line

	Power Cable Entry - Top or Bottom
	 
	
	Station
	 
	
	 
	Load

	Cable Lugs - By Buyer or Seller 
	 
	
	
	
	
	
	

	
	
	
	Switch Options:
	
	
	
	

	Bus Standoff Insulators:
	
	
	Shunt Trip
	 
	
	
	

	Epoxy (ABB Standard)
	 
	
	Auxiliary Contacts  
	 
	
	
	

	Porcelain (Special)
	 
	
	Motor Operator
	 
	
	
	

	
	
	
	Blown Fuse Tripping
	 
	
	
	

	Description of Bus Configuration:
	
	
	
	
	
	

	Single Cable in - Cable out
	 
	
	Enclosure Options:
	
	
	
	

	Close coupled to transformer
	 
	
	Door Stops
	 
	
	
	

	Line-up with main bus & feeders
	 
	
	Mimic Bus
	 
	
	
	

	Line-up w/ bus & metering
	 
	
	Fuse Viewing Window
	 
	
	
	

	Special Bus configuration
	 
	
	Indoor Light 
	 
	
	
	

	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	

	Comments or Special Requirements:
	
	
	
	
	
	

	 

	

	

	

	

	

	

	
	
	
	
	
	
	
	


