SECTION 26 13 16
MEDIUM-VOLTAGE LOAD-INTERRUPTER SWITCHGEAR

5 kV-27.6 kV
PART 1 -  GENERAL

1.1 SCOPE

A. This specification defines the technical requirements for indoor or outdoor type, air-insulated switchgear (AIS) equipped with two- or three-position load-interrupter switches. This specification covers the design, manufacture, factory production testing of SF6 load-interrupter switchgear and associated equipment.

1.2 RELATED DOCUMENTS

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

1.3 SUBMITTALS

A. Submit shop drawings and product information in the quantities listed according to the Conditions of the Contract. All transmittals shall be identified by purchaser name, purchaser location and purchaser’s order number.

B. Approval documents shall include:

1. General arrangement drawing showing dimensioned elevation and floor plan, foundation details and one-line diagram

2. Panel arrangement drawing showing layout of devices on the panel doors

3. Schematics

4. Electrical bill of material.

C. Final documents shall include: 
1. Documents listed in 1.3.B above

2. Wiring diagrams

3. Recommended spare parts list for start-up support

4. Instruction manual.

D. Product data: Include features, characteristics and ratings of individual load-interrupter switches and other components. Provide time-current characteristic curves for short-circuit protective devices, including fusible devices, on request.

E. Shop drawings: Detail equipment assemblies and indicate dimensions, weights, required clearances, method of field assembly, components and location and size of each field connection. Include the following:

1. Nameplate legends

2. Bus configuration with size and number of conductors in each bus run, including phase and ground conductors of main and branch buses

3. Current ratings of buses

4. Short-time and short-circuit ratings of switchgear assembly

5. Detailed wiring diagrams showing wiring for power, signal and control systems including differentiation between manufacturer-installed and field-installed wiring.

1.4 QUALITY ASSURANCE

A. Manufacturer qualifications: Engage a firm with at least five-years experience in manufacturing switchgear. The manufacturer of the switchgear assembly shall also manufacture the load-interrupter switches.

B. Comply with requirements of latest revisions of applicable industry standards, specifically including the following:

1. Air-insulated, metal-enclosed, load-interrupter switchgear:

a. ANSI/IEEE C37.20.3 - Standard for metal-enclosed interrupter switchgear 

b. ANSI/IEEE C37.20.4 - Indoor AC switches (1 kV-38 kV) for use in metal-enclosed switchgear

c. ANSI/IEEE C37.22 - Preferred rating and related required capabilities for indoor AC medium-voltage switches used in metal-enclosed switchgear

d. ANSI/IEEE C37.57- Metal-enclosed interrupter switchgear assemblies - conformance testing

e. ANSI C37.58 - Indoor AC medium-voltage switches for use in metal-enclosed switchgear – conformance test procedures

f. IEC 60420 - High-voltage alternating current switch-fuse combinations (test duties 4 and 5).

2. Current transformers (CTs)

a. IEEE C57.13 - Requirements for instrument transformers.

3. Voltage transformers (VTs)

a. IEEE C57.13 - Requirements for instrument transformers.

4. [The equipment shall be [UL Listed] [C-UL Listed].]

1.5 DELIVERY, STORAGE AND HANDLING

A. Deliver in convenient shipping groups. Shipping groups shall not exceed eight feet in length.

B. Shipping groups shall be shipped fully assembled. Fuses will be shipped as part of the accessories.

C. Outdoor non-walk-in switchgear shall be shipped fully assembled, except for necessary shipping splits for transportation and handling.

D. Operating handle holders shall be provided for storage. Handle holders shall be suitable for installation on one end of the switchgear for indoor installations, on the outdoor enclosure wall for outdoor installations or on a wall in the switchgear room.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. [The metal-enclosed switchgear assembly shall be type SIMOSEC manufactured by Siemens or pre-approved equal. Approved manufacturers are as follows:

1. Siemens
2. . ]

2.2 RATINGS

A. System configuration: Switchgear suitable for application in three-phase, 60 Hz, grounded-neutral system.

B. Electrical ratings:

1. Rated nominal system voltage, kV (select one): [4.16] [6.9] [7.2] [12.47] [13.2] [13.8] [22.0] [24.0] [24.9] [26.4]
2. Maximum design voltage, kV (select one): [4.76] [15.0] [25.8 (fused)] [27.6 (unfused)]
3. Rated main bus current, A: 1,200
4. Rated short-time current 2 second, kA (select one): [25 (up to 15 kV)] 
[20 (above 15 kV)]
5. Rated fault-closing current, unfused, kA rms asymmetrical (select one): 
[40 (up to 15 kV)] [32 (above 15 kV)]

6. Rated short-circuit current, kA symmetrical (select as required): [up to 15 kV fused: 63] [up to 15 kV unfused: 25] [above 15 kV fused or unfused: 20] 

7. Rated power-frequency withstand voltage, kV (one-minute): [19 for 4.76 kV equipment] [36 for 8.25 kV or 15 kV equipment] [50 for 25.8 kV or 27.6 kV equipment]
8. Rated impulse withstand voltage, kV (BIL): [60 for 4.76 kV equipment] [for 8.25 kV or 15 kV equipment] [125 for 25.8 kV or 27.6 kV equipment]. 

2.3 GENERAL REQUIREMENTS

A. The air-insulated load-interrupter switchgear shall be metal-enclosed as defined in ANSI/IEEE C37.20.3. All components of the switchgear (for example, load-interrupter switches, busbar, grounding switches, VTs, CTs, etc.) shall be housed in grounded metal enclosures. The construction shall withstand forces (repeatedly, without distortion) caused by closing and opening of the load-interrupter switch. The switchgear shall be capable of sustaining, without damage, all of the stresses produced by short-circuit conditions up to and including the rated short-circuit current.

B. Each current carrying component of the equipment shall be capable of continuous operation at the specified ratings without exceeding the maximum temperature rise stated in the ANSI standards.

C. Each switchgear panel shall be designed and manufactured with provision for future expansion on each end unless the particular lineup configuration precludes extension. 
D. The enclosures housing the medium-voltage components shall be constructed of sheet metal. Ferrous metal components shall be finished with electrostatically applied paint finish in manufacturer’s standard ANSI 61 light gray color or galvanized. Mechanism parts not suitable for painting shall be plated for corrosion resistance.

E. The medium-voltage enclosure shall be factory assembled and modular in design. The load-interrupter switch housing shall be sealed-for-life.

F. The switchgear shall be designed so that normal service, inspection, maintenance, grounding of medium-voltage cables and elimination of electrostatic charges can be carried out safely with adjacent sections energized.

G. A continuous ground bus shall run the length of the switchgear group for reliable grounding. Each feeder section’s housing must be connected to the switchgear ground bus.

H. Conductors and connectors for the busbars shall be silver-plated copper, designed to carry continuous current and shall withstand specified short-circuit current. The surfaces of the conductors shall have a smooth finish to prevent any electrical discharges. Load-interrupter and ground-switch contacts shall be silver-plated to provide high conductivity.

I. The connection points between busbars and/or components shall be easily accessible to allow assembly and testing to be accomplished without major disassembly.

J. All cable accessible compartments for three-position switches shall be interlocked so that they can be opened only when the power is off and the switch is in the grounded position.

K. Unfused two-position switches shall be provided with cable-access panels, not doors.

L. Fused two-position switches shall be supplied with key interlock provisions between the switch and the fuse-access door to prevent access to fuses or cables unless the switch is open.

M. The front of each switchgear section shall consist of separate compartments for the following main components:

1. Low-voltage compartment for controls, located in the top compartment. This compartment shall house terminal blocks, CT and VT secondary connections and miscellaneous control devices. Connection terminal blocks for external connections shall be located in this compartment. Operation of the switchgear shall not be affected by opening any of the low-voltage compartment doors or covers.

2. For sections containing a load-interrupter switch, the operating mechanism shall be located in the second compartment with all serviceable items accessible from the front. The operator compartment shall contain the sockets for the capacitive voltage indication system, the ratings labels as well as the local-remote switch and momentary-contact rotary control switch for the “CLOSED-OPEN” control of the optional motor operating mechanism.

3. The lower compartment shall be available for mounting current transformers, surge arresters, cable terminations and fuses (for fused switches).

N. Each section shall have a mimic diagram of sufficient size and color contrast to be plainly visible to an operator. Mimic diagrams shall show interrupter switches, grounding switches, power fuses, CTs, VTs, busbars and cable connections. Busbar VTs or busbar cable connections shall also be shown. The mimic diagram shall be on the front of each section in conjunction with the mechanical position indicators.

O. Stainless steel switch housing: The housing of the load-interrupter switch shall be a laser-welded, stainless steel gas vessel. It shall be sealed without means of adding or removing gas. Sulfur hexafluoride (SF6) gas shall be filled in the vessel at the factory for insulation and as the interrupting medium. Cast resin insulating materials shall be employed for the insulation of primary conductors of each phase from the grounded metal enclosure. Solid insulators shall be non-hygroscopic, epoxy cast resin, free from voids and contaminants. The contour of the insulators shall be such that a uniform voltage gradient is produced over the entire surface. The bushing-type insulators will support the live conductors and (where necessary) provide a gas-tight barrier between the vessel and air.

P. Gas monitoring: The gas vessel shall be provided with a gas density indicator. [Dry auxiliary contacts shall be provided on the indicator and shall change state if the pressure falls below preset limits.] 
Q. Visible disconnect: A visible port shall be provided in order to determine the position of the two- or three-position switch blades, and shall comply with NEC® (NFPA 70®) requirements for visible disconnect.

R. Enclosure type shall be (select one):
1. [Indoor NEMA 1]

2. [Outdoor NEMA 3R non-walk in].

2.4 LOAD-INTERRUPTING AND GROUNDING SWITCH

A. The load-interrupter and grounding switches (for three-position switches) shall be located in a stainless steel gas vessel. The two- or three-position switch shall be capable of 1,000 mechanical operations and 100 full-load break operations. It shall be rated for a minimum of 
600 A.

B. It shall not be possible to switch directly from the closed to the grounded position of a three-position switch. A mechanical interlock shall prohibit simultaneous access to manual load-interrupter and grounding switch operators. The grounding position shall allow for grounding the load side of the switch. The ratings of the three-position switch shall be coordinated with the system ratings. Means shall be provided to allow for visual confirmation of the switch position from the front of the switchgear. The switch positions shall be clearly visible. The view port for viewing two- or three-position contact status shall be accessible without opening any access doors. This provision shall be available for use with the switchgear energized. All operations shall be performed without requiring the opening of any doors. The operating handles shall operate the switch through a stainless steel bellows, eliminating the need for moving seals. Rotary handles are not permitted.

C. The manually operated mechanism for the two- or three-position switch shall require one removable operating handle for changing the switch position from the closed to open position. A different handle shall be required for changing the switch position from open to grounded position of a three-position switch. A mechanism operated position indicator shall be located on the front of the switchgear panel and indicate CLOSED, OPEN and EARTH (grounded) (for three-position switch only).

D. The operating mechanism shall be provided with the following control features:

1. Local, manual operation of the three-position switch utilizing two separate operating handles provided as accessories.

2. Local, manual operation of the two-position switch utilizing a removable operating handle provided as an accessory.

3. [An electrically operated mechanism shall be provided. The manual operation shall block the electrical operation. The operating mechanism shall allow local and remote electrical operation of the load-interrupting switch with automatic cutoff when switch has reached complete travel between positions.]

4. [Auxiliary switches shall be furnished for interlocking and remote status indication.]

5. The position of the switch contacts shall be visible according to NEC.

6. [Shunt release coil for remote switch opening shall be provided. Control power for the shunt coil will be provided by others.]

E. Where two switching devices require interlocking, the interlocks shall be designed to prohibit simultaneous operation of the devices. The interlock system shall prevent either device from being blocked in an intermediate or undefined position. The system shall operate effectively for either electrical switching commands or manual switching commands.

2.5 [POWER FUSES

A. When shown on the contact drawings, E-Rated current limiting fuses shall be installed on the load side of the switches.

B. Fuse removal shall not require any tools.

C. Expulsion fuses are not acceptable.

D. Single-phase protection (blown fuse trip) shall be provided to protect against operation with one or more fuses blown.

E. Fuse intact/installed protection shall be provided to protect against operation with a missing or blown fuse. This feature shall not be required on switches with key interlocking.]

2.6 [CURRENT TRANSFORMERS (CTs)

A. CTs shall be provided as shown on attached contract drawings.

B. CTs shall be installed around feeder cables so that the CT is free of dielectric and thermal stresses. CTs shall be located on the cable termination side of the load-interrupter switches.

C. CTs shall be single ratio as shown on the contract drawings and shall have a short-circuit rating not less than that of the associated switchgear. Standard CTs shall be capable of carrying the rated primary current for a period of one minute with secondary windings open-circuited as specified in the IEEE C57.13 standard.]

2.7 [VOLTAGE TRANSFORMERS (VTs)

A. VT ratings and locations shall be as indicated on the drawings. They shall comply with the requirements of this section. VTs shall be according to IEEE C57.13 standard.

B. Bus-connected VTs: Single-phase, inductive VTs shall be installed in air-insulated compartments.

C. Each bus-connected VT shall be primary fused (current limiting type) to prohibit the possibility of transfer of a VT failure to the corresponding busbar. The current-limiting fuses shall be located in an air-insulated compartment.

D. The bus-connected VTs shall be equipped with a three-position switch (closed-open-grounded) to allow for maintenance on the VT or fuses.

E. All secondary leads of the VTs shall be wired to a molded-case circuit breaker located in a corresponding low-voltage compartment.] 

2.8 CABLE TERMINATIONS

A. The number of cables, size and type for each incoming and outgoing feeder shall be shown on the contract drawings or as provided as an Appendix to this specification.

B. Cable preparation and termination shall be the responsibility of the buyer or the buyer’s installing contractor.
C. Cable terminations shall be located near the top or bottom of the enclosure to correspond to the incoming and outgoing cable directions.
D. One two-hole NEMA pad per phase shall be provided for compression type cable terminals suitable for one copper or aluminum cable per phase, in sizes as indicated on the drawings. Sufficient vertical space shall be supplied for Purchaser supplied stress relief termination.
E. [Infrared viewing windows shall be provided at all incoming and outgoing cable terminations.]

2.9 [CLOSE COUPLING TRANSFORMER APPLICATION

A. The switch shall be close-coupled to an indoor transformer.

B. Primary fuses for transformer protection shall be provided and sized for 133-percent of the continuous full-load rating of the transformer.

C. Two-position switches shall be provided with key interlocks to prevent access to the fuses when the switch is in the “ON” position.

D. For three-position switches, the fuse door shall be mechanically interlocked with the switch “GROUND” position, so the fuses shall only be accessible when the switch is in the grounded position.

E. For three-position switches, a cable discharge switch shall also be provided and shall be interlocked with the three-position switch to assure grounding of outgoing connections when the three-position switch is in the “GROUND” position. The viewing window for viewing the position of the cable-discharge switch shall be accessible without opening any access doors.]

2.10 [METERING AND RELAYING

A. Multifunction digital-metering monitors shall be UL-Listed or UL-recognized, microprocessor-based unit suitable for three- or four-wire systems. Units shall be mounted on the low-voltage compartment door.]

2.11 CONTROL WIRING

A. Factory installed, complete with bundling and protection where necessary and complying with the following:

1. Flexible conductors of No. 14 AWG for wires across hinges, control and CT and VT circuits and for interconnections between shipping units. 

2. Conductors sized according to NEC® (NFPA 70®) for the duty required.

2.12 ACCESSORIES

A. Voltage indicator: Three testing sockets suitable for verification of voltage presence shall be provided at all incoming and outgoing cable terminations.

B. Voltage indication test LEDs: A set of three indicators suitable for use with above test sockets shall be provided.

C. Operation tools: One set of operation tools, such as one operation handle for the load-interrupter switch and one operation handle for the grounding switch (for three-position switches) shall be provided.

D. Handle holder: A bracket shall be provided for field installation on or near the switchgear to store the operating handle(s).

PART 3 -  EXECUTION

3.1 INSTALLATION

A. General: electrical contractor or switchgear installer shall install switchgear in accordance with manufacturer’s written instructions and the following specifications. 

3.2 ADJUSTMENTS AND CLEANING

A. Inspect interior and exterior of installed switchgear. Remove paint splatters and other spots, dirt and debris. Touch-up scratches and mars of finish to match original finish.
3.3 FIELD QUALITY CONTROL

A. Field inspection and testing shall be performed by [the installing contractor.] [a testing firm under separate contract to owner.]
B. Visually inspect for physical damage.

C. Perform site tests as specified in manufacturers’ instruction manuals.

D. Touch-up paint to repair any damaged surfaces using manufacturer-furnished paint. Leave remaining touch-up paint with owner.

E. Verify operation of interlocks.

F. Perform power-frequency withstand voltage tests in accordance with ANSI/IEEE C37.20.3, clause 6.5.
3.4 FACTORY PRODUCTION TESTING
A. The switchgear furnished under this specification shall be fully tested and documented by certified production test reports, in accordance with ANSI/IEEE C37.20.3.

1. Power-frequency voltage (high-pot) test one minute

2. Dielectric test of auxiliary circuit

3. Measurement of the resistance of the main circuit

4. Mechanical operation test

5. Gas tightness test of factory gas-filled vessels

6. Test of auxiliary devices

7. Verification of the correct wiring.

3.5 WARRANTY

A. Equipment manufacturer shall warrant that all goods supplied are free of non-conformities in workmanship and materials for one year from date of initial operation, but not more than 18 months from date of shipment.
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