4.28
15 KV SWITCHES AND POWER FUSES
4.28.1
Standards, Codes, and Regulations

High voltage switches shall be designed, tested and assembled in accordance with the latest applicable standards of NEMA, ANSI, IEEE, and NEC.

4.28.2
Oil Switches
4.28.2.1
Standards, Codes, and Regulations

Oil immersed line switches and fused load switches shall be designed, tested and built per applicable sections of ANSI C37.71 and IEC 265.

4.28.2.2
Ratings


The switch ratings shall be as follows:




Line S.W
Load S.W.


Maximum design voltage
15.5 KV
15.5 KV



Impulse level (BIL)
110 KV
110 KV



AC 1 minute withstand
34 to 50 KV
50 KV



DC 15 minute withstand
53 to 70 KV
70 KV



Continuous current
600 A
200 A



Load current interruption
600 A
32 KA sym



Momentary 10 cycle withstand asym
40 KA asym
15 KA asym



One second withstand
25 KA 
10 KA sym



Fault-close, 3 times
40 KA asym
15 KA sym

4.28.2.3
Enclosure

The switch tank shall be an 1/4 inch thick mild steel and painted ASA 70 light grey.  The switch tank shall accept the bushings specified without the need for field contact alignment prior to energizing.  The tank shall be designed to withstand seven PSIG internal pressure and five PSIG external pressure without affecting the performance of the switch. 

4.28.2.4
Bushings

The switch shall have bottom mounted bushings.  Bushings shall be rated 600 A continuous, 40,000 A asymmetrical momentary, 25,000 A symmetrical short time current, and 110 KV BIL.  Bushings shall be G&W 'Universal Molded Entrance (ME) Bushing'.  The cable to the bushings shall be capable of being disassembled and reassembled and shall be capable of adding or subtracting extra cables with a minimum of downtime (less than two hours) without having to enter the tank.  This shall be clearly outlined on the submittals.

4.28.2.5
Switch Mechanisms
4.28.2.5.1
General


The oil switch mechanism(s) shall be of external operation modular construction.  The switch mechanisms shall not use the switch tank for alignment of contacts or for pivot points of the mechanism.  The switch mechanisms shall be field replaceable without the need for field realignment of the contacts.  The switch contacts shall be silver plated over high conductivity copper alloy.  The switching configuration shall be as shown on the one-line diagram drawings.

4.28.2.5.2
Operating Mechanisms


The switch operator shall be a quick make, quick break type with internally mounted compression spring mechanism.  The external mechanism shall be padlockable in either the open or closed position.  A break-away operating handle shall be provided for operating the switch mechanism from outside the tank.  The breakaway feature is to prevent reversing the contact direction, unless the handle is removed and reinstalled.  This feature is for personnel safety in the event of closing into a fault.  The operating mechanism shafts shall be stainless steel and sealed with spring loaded rotary oil seals.

4.28.2.5.3
Features


The load switch shall be an external operated 'fused-tap-way' switch with mechanical construction similar to the line switch but with the following additional features:



Single phase tripping of the switch by melting any one of the three fuses



An arc chamber around the contacts



A mechanical interlock with the cover



Three current limiting power fuses rated 15 KV, 100 A, 800 MVA interrupting capability, with a striker pin to actuate load switch tripping mechanism



Fuse carriage mounted on the hinged swing cover of the switch tank which removes the fuses from the oil and circuit for replacement

4.28.2.6
Accessories
4.28.2.6.1
General


The assembly shall include a 1/2 inch NPT drain valve and a 1 inch NPT fill hole, an oil level site gauge, viewing windows to permit inspection of the switch contacts in the open position and grounding provisions (1/2" - 13 bolt female connection).  The assembly shall include a standard pad mount steel frame.  The frame height shall be adjustable from 36 inches to 42 inches, with suitable steel cover plates bolted on the frame to enclose the bottom part of the switch compartment.

4.28.2.6.2
Terminations


Dead-end cable end terminators shall be provided with the oil switches in order to terminate all high voltage cables on the bushings (G&W Universal Bushings) of the oil switch boxes.  The cable terminator shall be 'CE' G&W Universal Splice Modular End Assembled.  The following cable termination are required in this project:



ME-CE (500 MCM PILC)
3 assemblies



ME-CE (500 EPR)
3 assemblies



ME-CE (#2/0 EPR) 
12 assemblies

4.28.2.7
Recommended Manufacturers

The switch shall be G&W type MR oil switch # RAM-44-376M-40MR.

4.28.3
SF6 Gas Switches

4.28.3.1
Standards, Codes, and Regulations

SF6 gas insulated line switches shall be designed, tested and built per applicable sections of ANSI C37.71 and IEC 265.

4.28.3.2
Ratings

The switch ratings shall be as follows:




Line S.W.


Maximum design voltage
15.5 KV



Impulse level (BIL)
95 -110 KV



AC 1 minute withstand
34 -35 KV



DC 15 minute withstand
53 - 66 KV



Continuous current
600 A



Load current interruption
600 A



Momentary 10 cycle withstand asym
12 - 40 KA asym



One second withstand
15 - 25 KA 



Fault-close, 3 times
22 - 40 KA asym

4.28.3.2
Enclosure

The switch tank shall be a corrosion resistant tank design using stainless steel and brass fasteners with no external aluminum parts.  Tank coating to be ASA 70 light gray vinyl paint with undercoat three mil thick minimum.  The tank shall be factory filled with SF6 gas designed to withstand 15 PSIG internal pressure and 14 PSIG external pressure without affecting the performance of the switch.

4.28.3.3
Bushings and Terminations

The switch shall have bottom mounted universal bushings and cable terminators.  The switch tank shall accept the bushings specified without the need for field alignment prior to energizing. All bushings shall be rated 600 A continuous, 40,000 A asymmetrical momentary, 25,000 A symmetrical short time current, and 95 to 110 KV BIL.  All cable terminators shall be for 500 MCM EPR, 15KV cable.

4.28.3.4
Switch Mechanism

4.28.3.4.1
General


The line switch mechanism(s) shall be of external operation modular construction.  The switch mechanisms shall not use the switch tank for alignment of contacts or for pivot points of the mechanism.  The switch mechanisms shall be field replaceable without the need for field realignment of the contacts.  The switch contacts shall be silver plated over high conductivity copper alloy.

4.28.3.4.2
Operating Mechanism


The switch operator shall be a quick make, quick break type with internally mounted compression spring mechanism.  The external mechanism shall be padlockable in either the open or closed position.  A break-away operating handle shall be provided for operating the switch mechanism from outside the tank.  The breakaway feature is to prevent reversing the contact direction, unless the handle is removed and reinstalled.  This feature is for personnel safety in the event of closing into a fault.  The operating mechanism shafts shall be stainless steel and sealed with spring loaded rotary gas seals.

4.28.3.5
Components

The following standard components shall be included:



Filling valve



Four lifting eyes provisions



Viewing windows to permit inspection of the switch contacts in the open position



Gas pressure gauge



Bushing grounding provisions for one 1/2" -13 ground connection per switch way cable bushing plus provisions for one 1/2" -13 tank ground connection



One line diagram and stainless steel nameplate fastened with stainless steel mechanical fasteners



Compression spring operator



Welded mild steel lids



Padlockable, operating mechanism with position indication



A horizontal switch mounting frame, 36 inches high at the switch bottom (Frames shall be of bolted galvanized steel construction.  Galvanized enclosing panels shall be provided around the frame.)

4.28.3.6
Terminations

15KV cable terminator to be connected to the switch bushing shall be the reconnectable type, either straight bolt-on terminator equivalent to G & W 'CE' modular or plug-on elbow or 'T' terminator equivalent to 'RTE' or 'Burndy' modular terminator. The following number of terminators are required:



Bushing to a 500 MCM, EPR, terminator
16 sets



Bushing to a 500 MCM, PILC, terminator
4 sets



Bushing to two 500 MCM, EPR, terminators 
7 sets

4.28.3.7
Maintenance


Six copies of a spare parts list and all necessary installation start-up, operation and maintenance manuals shall be shipped with all switchgear and instruments.

4.28.3.8
Recommended Manufacturers

The 15KV SF6 switch unit shall be G&W # RAM44-376M-40SF or 'Power Products/Joslyn' PG6-44-15 (Model 6666) with 15 inch bottom extended enclosure.
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