SECTION 16345: MEDIUM VOLTAGE SWITCHGEAR
SECTION 26 13 13: MEDIUM VOLTAGE CIRCUIT BREAKER SWITCHGEAR

NOTE TO SPECIFIER / DESIGNER: To quicken the editing process all choices/options have a red font color and all choices with selections have a red font and brackets as [choice 1] [choice 2].  To provide further clarity on some options, a note in parenthesis will state what the standard offering is should you wish to delete the choice/option from the specification (NOTE – This item is an option, the standard offering is …)

GENERAL
The requirements of the Contract, Division 1 or 01 and Division 16 or 26 apply to work in this Section.
SECTION INCLUDES
Medium Voltage, 5KV and 15KV, Metal-Clad Switchgear.
RELATED SECTIONS
Not applicable – There are no related sections as the lineup(s) are independent and not close coupled to any other medium voltage equipment.  (NOTE – Should the lineup(s) be close coupled to other pieces of equipment, then those specification sections should be noted here.)
REFERENCES
The medium voltage metal-clad switchgear and protection devices in this specification are designed and manufactured to the latest revision of the following standards.
ANSI/IEEE C37.04, Rating Structure for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis
ANSI/IEEE C37.06, Switchgear - AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis - Preferred Ratings and Related Required Capabilities 
ANSI/IEEE C37.09, Testing Procedures for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis
ANSI/IEEE C37.20.2, Metal-Clad Switchgear
ANSI/IEEE C57.13, Instrument Transformers, Requirements for
IEEE C37.010, Application Guide for AC High-Voltage Circuit Breakers rated on a Symmetrical Current Basis 
IEEE C37.11-2014, Standard Requirements for Electrical Control for AC High-Voltage Circuit Breakers rated on a Symmetrical Current Basis
DEFINITIONS
Medium Voltage Metal-Clad Switchgear – An assembly in which the vertical structures and compartments within each vertical structure are physically separated from each other by grounded metal barriers. The main bus is fully insulated and all breakers are of draw-out construction. The equipment meets the requirements of ANSI C37.20.2.
Medium Voltage Metal-Enclosed Switchgear – An assembly that encloses the equipment in separate metal vertical structures often associated with switch and fuse type equipment.  The equipment meets the requirements of ANSI C37.20.3.  Metal-enclosed is not equal nor equivalent to metal-clad.
EQUIPMENT DESCRIPTION
The metal-clad switchgear shall be rated as indicated on the project drawings or data sheets, and as detailed in these project specifications below. All lineups shall have removable-element vacuum circuit breakers. Switchgear, including circuit breakers, meters, and relays, shall be factory tested.
The medium voltage metal-clad switchgear lineup(s) shall be completely factory-built, assembled, wired, and tested.  All equipment and components shall be of new construction.
SUBMITTALS
The manufacturer shall provide copies of the following documents to owner for review and evaluation in accordance with general requirements as cited in Section 1.01 above. 
APPROVAL copies of following documents shall be submitted to the engineer/owner for review and evaluation.  Manufacturing of the equipment will not begin until the submitted documents are stamped “APPROVED” or “APPROVED AS NOTED” by the engineer/owner and officially released for manufacturing by the contractor/installer/distributor/owner:
Equipment front views and bus line diagrams
Equipment plan views showing power cable conduit areas and control/signal conduit areas
Equipment section side views showing bussing details, breakers and instruments
3-line power elementary diagrams
Control circuit wiring diagrams
Bill of material for vacuum breakers and installed component devices
Nameplate schedule sheets
Bill of material for vacuum breakers and installed component devices
Summary of equipment options sheet
Product data sheets
AS BUILT or RECORD copies of the following documents shall be provided to the engineer/owner after the equipment has shipped.
All the same information provided under the APPROVAL section of this document
Point to point wiring drawings
Installation publications and drawings
Equipment & breaker instruction books / manuals
PROJECT RECORD DOCUMENTS
The contractor/installer shall maintain an up-to-date set of contract documents and shall note any, and all revisions and deviations that are made over the course of the project.
OPERATION AND MAINTENANCE DATA
Manufacturer shall provide copies of installation, operation and maintenance procedures to owner in accordance with general requirements as cited in Section 1.01 above.
QUALITY ASSURANCE (QUALIFICATIONS)
Manufacturer shall have specialized experience in the manufacture, assembly, and testing, of medium voltage metal-clad switchgear.
DELIVERY, STORAGE, AND HANDLING
The contractor/installer shall store, protect, and handle the equipment in accordance with recommended practices listed in manufacturer's installation and maintenance manuals.
The medium voltage metal-clad switchgear lineup(s) shall have shipping splits no larger than two (2) sections wide for ease of handling.  Each shipping section shall be mounted on skids and wrapped for protection.
It is the responsibility of the contractor/installer to inspect and report concealed damage to carrier within the specified time.
The contractor/installer shall store the equipment in a clean, dry space, and shall maintain factory protection or cover it with heavy canvas or plastic to keep out dirt, water, construction debris, and traffic.  
Within 24 hours of receiving the equipment, the contractor/installer shall provide a temporary heat source in the enclosures to prevent moisture damage and allow for proper air circulation.  The suggested arrangement is one 75-watt temporary heat source in each breaker compartment and primary cable compartment.  The contractor/installer should remove all cartons and miscellaneous materials inside the units before energizing any of the temporary heat sources.  If indoor equipment heaters are provided in the lineup they should not be used as this temporary heat source.
The contractor/installer shall handle the equipment in accordance with the manufacturer's written instructions to avoid damaging it, as well as any installed devices, and the enclosure finish.  Lift only by the installed lifting eyes.



PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)
The contractor/installer shall follow all applicable standards and service conditions before, during, and after the switchgear installation.
The switchgear shall be located in a well-ventilated area, free from excess humidity, dust and dirt, and away from hazardous materials. The ambient temperature of the area must be between minus 30 degrees C (minus 22 degrees F) and plus 40 degrees C (plus 104 degrees F). Indoor locations shall be protected to prevent moisture from entering the switchgear enclosure.
WARRANTY
The manufacturer shall warranty the equipment to be free from defects in materials and workmanship for 1 year from date of installation or 18 months from date of shipment, whichever occurs first. The equipment must be received, stored, and installed in accordance with the manufacturer’s installation publications and/or maintenance manuals to avoid nullifying this warranty.
In the event of that any warranty work needs to be performed, a representative of the manufacturer shall be notified in writing/email of the problem.  The factory will then issue instructions and any materials to correct the problem.  All warranty work must be performed by the manufacturer at the manufacturer’s discretion in-order to maintain the manufacturer’s warranty.
FIELD MEASUREMENTS
The contractor/installer shall make all necessary field measurements to verify that the medium voltage metal-clad switchgear lineup(s) shall fit in the allocated space in full compliance with minimum required clearances specified in the national electrical code and as required by any applicable local codes and standards as well as any facility requirements.

PRODUCTS
MANUFACTURER
GE SecoGear IEEE medium voltage metal-clad switchgear and related products have been used as the basis of design.  Other manufacturers' products of equivalent quality, dimensions and operating features may be acceptable, at the engineer's discretion, if they comply with all requirements specified or indicated in these contract documents.
EQUIPMENT
Supply GE SecoGear IEEE Medium Voltage Metal Clad Switchgear with GE SecoVac VB2+ Vacuum Circuit Breakers.
The equipment duty of the lineup shall be standard metal-clad switchgear construction. Metal-enclosed circuit breaker construction is NOT acceptable and will be technically rejected.
The lineup shall be furnished with a UL label.  (NOTE – This item is an option.  The standard offering is to not provide a UL label.)
The metal-clad switchgear shall be connected to a system as detailed below:
The connected voltage shall be [2.4] [4.16] [4.8] [6.6] [6.9] [7.2] [7.62] [12] [12.47] [13.2] [13.8] [14.4] KV.
The 3-phase system is [ungrounded] [solidly grounded] [resistance grounded] [high resistance grounded].
The frequency of the system is [50] [60]-Hz.
The enclosures and circuit breakers shall have a basic impulse rating of [60] [95] KV.

CONSTRUCTION
Refer to the project drawings for equipment layout, as well as the location of the equipment and its components. Other details such as the current & voltage ratings of devices, bus bars, components, and assemblies are also contained in the project drawings.
Enclosure
The switchgear shall consist of breakers and auxiliary units, as indicated in the project drawings, assembled to form a rigid, self-supporting, metal-clad indoor NEMA 1 rated structure. In each unit, the major primary circuit parts (front breaker/auxiliary compartment, main bus, and rear cable compartment) shall be completely isolated by grounded metal barriers. 
Switchgear units and compartments shall be arranged as shown on the project drawings.
For rigidity during fault conditions all connections to roll-out potential transformer trays and control power transformer trays shall be rigid bus bars insulated to the full voltage rating of switchgear assembly. Any exception to this must be noted with an exception in the quotation/submittal.
Furnish nameplates for each section/cubicle as indicated in the project drawings. Nameplates shall also be provided for any major component installed in the section/cubicle. These nameplates shall be [black letters on white background] [white letters on black background] and fastened by [adhesive mounts] [plastic rivets] [screws]. There shall be a master nameplate that indicates equipment ratings, manufacturer's name, shop order number and general information.  (NOTE – This item is an option.  The standard offering is to provide black letters on white background fastened with adhesive mounts.)
Provide front compartment doors with padlocking provisions. The doors shall be provided with quarter turn latches to hold the door closed. 
Furnish hinged rear doors which can be bolted closed for each cable compartment.  Doors for the upper and lower compartments will be separate, and provided with padlocking provisions. 
[Enclosure shall have provisions for indoor close coupled coordination to [MV motor controller lineup] [Load Interrupter switch line-up] [liquid type secondary unit substation transformer] [VPI dry type secondary unit substation transformer] [cast coil type secondary unit substation transformer] [ oil-filled type secondary unit transformer].] (Note – All these items are options.)
[Provide mimic bus on front of the enclosure for a visual representation of the main bus and breakers.] [The mimic bus shall be red plastic adhesive] [The mimic bus shall be white plastic adhesive] [The mimic bus shall be blue plastic adhesive] [The mimic bus shall be red plastic screw on] [The mimic bus shall be white plastic screw on] [The mimic bus shall be blue plastic screw on] (NOTE – All of these items are options.  The standard offering is to provide an enclosure without mimic bus.)
[Provide infrared viewing windows on the rear doors of each compartment.] (NOTE – This item is an option. The standard offering is to provide a blank rear doors.)
[Provide indoor equipment heaters in each section of the line-up to prevent condensation. The heaters shall be rated at 240VAC operating at 120VAC to extend their service life.]  (NOTE – This item is an option. The standard offering is not to provide equipment heaters in indoor NEMA 1 equipment.)
All steel structure members shall be cleaned, rinsed, and phosphatized prior to painting. 
The switchgear shall be provided with an electrostatically applied polyester powder coat paint, meeting IEEE C37.20.2 equipment requirements.
All exterior and interior surfaces of the switchgear assembly shall be ANSI 61 gray as standard.  
Main Bus
The main bus shall be silver plated copper and rated [1200A] [2000A] [ as indicated on the project drawings or data sheets]. The bus bars shall have a continuous current rating based on temperature rise that is documented by design tests. All joints will be silver plated with at least 2 bolts per joint. The bus bars will be braced to withstand magnetic stresses developed by currents equal to the power circuit breakers close, carry, and interrupt ratings. Access to the bus bars shall be through removable panels. The bus bars shall be insulated with flame retardant and non-hydroscopic fluidized bed epoxy insulation. The bus supports shall be made of epoxy resin. 
Ground Bus
A copper ground bus measuring 6mm x 50mm (approx. ¼ inch x 2 inch) shall extend throughout assembly with connections to each breaker grounding contact and cable compartment ground terminal. Station ground connection points shall be located in each end of the lineup section.
Circuit Breaker Compartments
The circuit breaker compartments shall be designed to house [4.76] [8.25] [15.0] KV removable-element (draw-out) vacuum circuit breakers. The stationary primary disconnect contacts shall be silver-plated copper.
Circuit breakers of equal voltage class, ampacity, and interrupting rating shall be interchangeable in the compartment. 
Automatic grounded safety shutters shall cover the primary disconnect stabs when the circuit breaker is withdrawn to test/disconnect position. The shutters shall be positively driven by the circuit breaker movement. 
The shutters shall have a padlocking provision to enable locking the shutter in the closed or open position.
Control power for the circuit breaker close/trip/charge, the indication devices, the relays, the meters, and other components shall be [48VDC. See the separate specification section for the battery rack and charger system.] [125VDC. See the separate specification section for the battery rack and charger system.] [250VDC. See the separate specification section for the battery rack and charger system.] [120VAC. The owner shall provide this reliable power supply.] [240VAC. The owner shall provide this reliable power supply.] [120VAC, provided from a control power transformer mounted in the switchgear (see details below and in the project drawings).] [240VAC, provided from a control power transformer mounted in the switchgear (see details below and in the project drawings)].
The current transformers shall be window type and the accuracy shall be [ANSI standard] [high accuracy].  The transformer mechanical ratings shall equal the momentary rating of the circuit breakers.  (NOTE – This item is an option.  The standard offering is to provide ANSI standard rated CTs.
The CTs shall be [Fixed-Ratio] [Multi-ratio] type with ratio ratings as indicated in the project drawings or data sheets.  (NOTE – This item is an option.  The standard offering is to provide Fixed-Ratio CTs.)
[Ground Sensor CTs will be provided as indicated on project drawings or data sheets.]  (NOTE – This item is an option.  The standard offering is to not provide GSCTs.)
[Provide a key interlock to prevent racking the breaker into the connected position. The breaker must be in the test position in-order to remove the key from the interlock located in the breaker compartment.] (NOTE – This item is an option.  The standard offering is to provide a padlock provision on the racking mechanism access port located on the front of the breaker compartment door and no keylock interlock provisions.)





[Each circuit breaker compartment shall be provided with a TOC – Truck Operated Cell or (position switch) indicating whether the circuit breaker is in the “Connect” or “Test/Disconnect” position.  [There shall be four “a” (normally open) and four “b” (normally closed) contacts.] [There shall be eight “a” (normally open) and eight “b” (normally closed) contacts.]      (NOTE – This item is an option.  The standard offering is to not provide a TOC.)
[Each circuit breaker compartment shall be provided with a MOC – Mechanism Operated Cell or (position switch) indicating whether the circuit breaker is in the “Open” or “Closed” position.  [There shall be four “a” (normally open) and four “b” (normally closed) contacts.] [There shall be eight “a” (normally open) and eight “b” (normally closed) contacts.]      (NOTE – This item is an option.  The standard offering is to not provide a MOC.)
Provide a GE Series 95 Breaker Control Switch (ANSI Function 52CS) for each breaker compartment. 
Provide two indicating lights (red and green) for each breaker control switch.  The indicating lights shall be [integral to the breaker control switch and shall be LED lights for indication of the breaker as opened or closed] [GE type C2000 LED lamps mounted above the breaker control switch for indication of the breaker as opened or closed]. (NOTE – This item is an option.  The standard offering is to provide the indicating lights integral to the breaker control switch.)
Circuit Breakers
The vacuum circuit breakers shall have a symmetrical interrupting rating of [20 kA] [25 kA] [31.5 kA] [40 kA] [as indicated on the project drawings]. The circuit breakers shall be draw-out type and shall be operated by an electrically charged, mechanically and electrically trip-free, stored-energy spring mechanism. The operating mechanism design shall be modular, allowing quick and simple replacement without adjustment. Each breaker shall have an integral handle to manually charge the spring for closing. 
Circuit breakers shall utilize a manually connected umbilical cord for connection of secondary controls and contacts with proper interlock to prevent racking the breaker in or out without the secondary coupler connected. 
Each breaker shall be equipped with an integral racking mechanism. The racking mechanism will be self-aligning and hold the breaker firmly in the connected and disconnected positions. In the disconnect position, breaker shall be easily removable from compartment. Breaker racking shall be accomplished with door closed and latched. Insert handle through access port in front door to operate rack out device. Access to the racking mechanism will have a padlock provision.
Mechanical indicators shall show breaker position when racking breakers in or out of their connected positions. 


Interlocks shall prevent moving breaker to or from connected position unless main contacts are open. Operating springs shall be discharged automatically when breaker is being rolled into the connected or disconnected position. 
[Where indicated on the project drawings, provide a second breaker trip coil rated [48 VDC] [120 VAC/125 VDC] [240 VAC/ 250 VDC] [the same as the first breaker trip coil]] (NOTE – This item is an option.  The standard offering is to provide a single breaker trip coil.)
Circuit breakers shall have a rated interrupting time of not greater than 3 cycles.
Each circuit breaker shall be provided with a set of auxiliary switches to indicate whether the circuit breaker is in the “Open” or “Closed” position. There shall be a minimum of two “a” (normally open) and two “b” (normal closed) contacts available for customer use. 
Each circuit breaker shall be provided with a mechanical open and close pushbutton on the front panel of the circuit breaker. [Include a padlock provision for the breaker open and close pushbuttons on selected breakers.] (NOTE – This item is an option. The standard offering is to not provide padlocking provisions.)
[Where indicated on the project drawings or data sheets, provide circuit breaker with an under-voltage release with coil rated [48 VDC] [120 VAC/125 VDC] [240 VAC/ 250 VDC] [the same as the breaker trip coil]. The under-voltage release shall trip the breaker upon loss of control power or major voltage dip.] (NOTE – This item is an option. The standard offering is to not provide an under-voltage release.)
Auxiliary Compartments
AC control power for ancillary requirements within the lineup will be [120VAC. The owner shall provide this power supply.] [240VAC. The owner shall provide this power supply.] [120/240VAC, provided from a control power transformer mounted in the switchgear (see details below and in the project drawings.)] [120VAC, provided from a control power transformer mounted in the switchgear (see details below and in the project drawings.)] [240VAC, provided from a control power transformer mounted in the switchgear (see details below and in the project drawings.)] [unnecessary as there is no need for any AC ancillary loads.] (NOTE – This item is an option.  The standard offering is to not provide AC control power or for there to be any ancillary power requirements.)
Instrument Transformers
[Provide Voltage Transformers where indicated on the project drawings or data sheets. The VTs shall be draw out type, with current-limiting fuses and with BIL rating equal to the switchgear.  Provide transformer ratios, quantities, and configurations as indicated on the project drawings or data sheets.]   (NOTE – This item is an option.  The standard offering is to not provide Voltage Transformers.)
[Provide Control Power Transformers where indicated on the project drawings or data sheets. The CPTs shall be single phase, draw out type, with current-limiting fuses and with BIL rating equal to the switchgear.  Provide transformer kVA ratings, quantities, and configurations as indicated on the project drawings or data sheets.] (NOTE – This item is an option.  The standard offering is to not provide Control Power Transformers.)
Wiring and Terminations
Secondary control wiring shall be [No. 14] [No. 12] [No. 10] extra flexible, stranded, tinned-copper control wire, Type SIS cross-linked polyethylene, rated 600 volts.  CT circuits wiring shall be [No. 14] [No. 12] [No. 10].  (NOTE – This item is an option.  The standard offering is to provide No. 14 wire.)
Ring terminals shall be furnished on all CT circuit wire ends.  Insulated spring spade terminals shall be used on all other circuit wiring. 
Secondary control wires shall be armored where they pass through primary compartments.
Short circuit style terminal blocks shall be installed in current transformer secondary wiring between the current transformer and all connected devices.
[Provide marking sleeves on all switchgear control wiring with wire origin and / or destination information.] NOTE – This item is an option.  The standard offering is to not provide origin/destination markings.)
PROTECTIVE DEVICES
NOTE TO SPECIFIER / DESIGNER: The choices in this section are to provide a reference to the TYPE/STYLE of protective relays; should a more detailed relay specification be desired then copy and paste the specific relay “sub-section” specification from the relay specification website.
http://www.gegridsolutions.com/multilin/specs/index.htm

Breaker Protective Devices - Protective relays shall be GE/MULTILIN relays or other approved relays as indicated below:
The main breaker protective device(s) shall be the [GE/Multilin 350 relay] [GE/Multilin F650 relay] [GE/Multilin 850 relay] [GE/Multilin F35 relay] [GE/Multilin F60 relay] [specify preferred relay model].
The tie breaker protective device(s) shall be the [None] [GE/Multilin 350 relay] [GE/Multilin F650 relay] [GE/Multilin 850 relay] [GE/Multilin F35 relay] [GE/Multilin F60 relay] [specify preferred relay model].
The feeder breaker protective device(s) shall be the [GE/Multilin 350 relay] [GE/Multilin F650 relay] [GE/Multilin 850 relay] [GE/Multilin F35 relay] [GE/Multilin F60 relay] [specify preferred relay model].



The generator breaker protective device(s) shall be the [GE/Multilin 489 relay] [GE/Multilin 889 relay] [specify preferred relay model].
The motor feeder breaker protective device(s) shall be the [GE/Multilin 339 relay] [GE/Multilin 869 relay] [specify preferred relay model].
The transformer differential protective device(s) shall be the [GE/Multilin 345 relay] [GE/Multilin 845 relay] [specify preferred relay model].
[Provide a hand-resettable lockout relay (device 86) where indicated on the project drawings or data sheets.  The lockout relay shall trip and then disable closing of the corresponding circuit breakers until the relay has been reset. The lockout relay shall be a GE Series 95 relay.]
Provide one indicating light (white) for each lockout relay.  The indicating light shall be [integral to the lockout relay switch and shall be an LED light for indication of the LOR as normal] [GE type C2000 LED mounted above the lockout relay switch for indication of the LOR as normal].  (NOTE – This item is an option.  The standard offering is to provide the indicating lights integral to the lockout relay switch.)
[[Provide test switches with the protective relays to permit trip blocking, relay isolation and testing.  The test switch shall be a [4 pole] [6 pole] [10 pole] GE/Multilin type FT1.  The test switches shall have a [black cover] [clear cover]]
METERING DEVICES
NOTE TO SPECIFIER / DESIGNER: The choices in this section are to provide a reference to the TYPE/STYLE of meters; should a more detailed relay specification be desired then copy and paste the specific relay “sub-section” specification from the relay specification website.
http://www.gegridsolutions.com/multilin/specs/index.htm

A. Breaker Metering - Meters/Monitors shall be GE EPM series or GE/MULTILIN meters or other approved equivalent devices as indicated below:
The main breaker metering shall be the [None] [GE EPM 6000] [GE/Multilin PQM II] [GE EPM 7000] [GE EPM 9650] [GE EPM 9900] [specify preferred meter model].
The tie breaker metering shall be the [None] [GE EPM 6000] [GE/Multilin PQM II] [GE EPM 7000] [GE EPM 9650] [GE EPM 9900] [specify preferred meter model].
The feeder breaker metering shall be the [None] [GE EPM 6000] [GE/Multilin PQM II] [GE EPM 7000] [GE EPM 9650] [GE EPM 9900] [specify preferred meter model].
The generator breaker metering shall be the [None] [GE EPM 6000] [GE/Multilin PQM II] [GE EPM 7000] [GE EPM 9650] [GE EPM 9900] [specify preferred meter model].
The motor feeder breaker metering shall be the [None] [GE EPM 6000] [GE/Multilin PQM II] [GE EPM 7000] [GE EPM 9650] [GE EPM 9900] [specify preferred meter model].


 [NETWORK COMMUNICATIONS]
Provide Ethernet switches for interfacing the protective relays and meters to the facility PMCS network. (NOTE – This item is an option.)
The switch(es) shall be [GE/Multilin ML1600] [GE/Multilin ML2400] [specify preferred switch model]. The switch(es) shall have capability for connecting Ethernet cables over a combination of Fiber, 10BaseT and 100BaseT ports.
The Ethernet switch shall be powered by [the switchgear 125VDC battery power.] [a UPS backed-up source provided by others.]
ACCESSORIES
[bookmark: _GoBack][Provide GE [station] [intermediate] [distribution] class arresters where indicated on drawings or data sheets.  The arresters shall be gapless metal-oxide type with a nominal rating of [ ] kV and an MCOV of [  ] kV.  The arresters shall be enclosed in polymer housing.  The arresters shall be designed and manufactured in accordance with the latest revision of ANSI/IEEE C62.11.] (NOTE – This item is an option.)
(1) Lift truck per lineup
[An extra manual racking handle]. (NOTE – This item is an option. The standard offering is to provide 1 manual racking handle per lineup.)
[(1) Test Box to bench test, inspect, and maintain the SecoVac breaker.]               (NOTE – This item is an option. The standard offering is to not provide a Test Box.)
[(1) A Manual Ground and Test Device shall be provided for each breaker rating.]   (NOTE – This item is an option. The standard offering is to not provide a Manual G&T Device.)
[(1) Motorized racking operator with wireless handheld controller for use with each of the breakers.]  (NOTE – This item is an option. The standard offering is to not provide a motorized racking operator.)
OPTIONS
Final factory drawings shall be provided in an electronic AutoCAD compatible format. [In addition, provide paper copies of drawings/engineering documents.]  (NOTE – This item point is an option.  The standard offering is to provide electronic documentation.). 
EXTRA MATERIALS
No extra parts or spare devices are required.  [Provide extra parts and spare devices as indicated on the project drawings or data sheets.]  (NOTE – This item is an option.  The standard offering is to not provide extra parts or spare devices.).
No extra fuses are required. [Provide sizes and ratings of spare fuses as indicated on the project drawings.]  (NOTE – This item is an option.  The standard offering is to not provide extra fuses.)
TESTING
The switchgear equipment and circuit breakers shall receive factory production tests as listed below:
Equipment
Low frequency dielectric test
Grounding of instrument cases
Control wiring and device functional test
Polarity verification 
Sequence test
Low frequency withstand voltage test on major insulation components
Low frequency withstand test on secondary control wiring
Breakers
Coil check test
Clearance and mechanical adjustment
Electrical and mechanical operation tests
Timing test
Conductivity of current path test
Hi-potential testing of breaker
Vacuum bottle integrity test
[The manufacturer shall provide to the Engineer certified test reports verifying completion of factory production tests.]   (NOTE – This item is an option.  The standard offering is to not provide certified test reports.)

EXECUTION
EXAMINATION
The contractor/installer shall verify that the medium voltage metal-clad switchgear is ready to install.
The contractor/installer shall examine the installation area to assure there is enough clearance to correctly install the switchgear.


The contractor/installer shall check concrete pads for uniformity and flat level surface.  Should any housekeeping pad be provided the contractor/installer shall assure that the front lip of the equipment is flush with the front of the housekeeping pad to minimize any breaker lift truck interference.
The contractor/installer shall verify that the field measurements are as shown on the drawings.
The contractor/installer shall verify that the required utilities are available, in the proper location and ready for use.
Beginning of installation means that the installer accepts these conditions.
LOCATION
Refer to the project site drawings / equipment layout drawings / data sheets for details.
INSTALLATION
The contractor/installer shall have experience and be specialized in installing medium voltage 5KV and 15 KV metal-clad switchgear with a minimum of 25 years documented experience.
The contractor/installer shall furnish and completely install the equipment as show on drawings and per manufacturer's instruction books.
The contractor/installer shall provide and affix any required safety labels.
FIELD QUALITY CONTROL
The contractor/installer shall inspect the installed switchgear for anchoring, alignment, grounding and physical damage and remedy any discovered issues.
The contractor/installer shall check tightness of all accessible mechanical and electrical connections with a calibrated torque wrench.  Minimum acceptable values are specified in the manufacturer's instructions.
The contractor/installer shall refer to the “STARTUP AND COMMISIONING” specification section for the requirements of any pre-energizing testing such a meggering, etc.  Refer to NETA standards for additional guidance.
The contractor/installer shall test each key interlock system for proper functioning.
The contractor/installer shall refer to manufacturer's instruction books for any required details.
FIELD ADJUSTMENTS
The contractor/installer shall adjust all access doors and operating handles for free mechanical and/or electrical operation as described in the manufacturer's instructions.
The contractor/installer shall refer to the manufacturer's instruction book to make any adjustments to mechanisms, doors, handles, interlocks, etcetera, as required.
The contractor/installer shall refer the “SHORT CIRCUIT AND COORDINATION STUDY” specification section for the requirements to set all adjustable protective devices.  The contractor/installer shall set all the devices to the values recommended in the coordination study.
Return "odd" Kirk keys to the engineer/owner before energizing equipment.
CLEANING
The contractor/installer shall clean the interior and exterior of the equipment to remove construction debris, dirt, and shipping materials.
The contractor/installer shall repaint scratched or marred exterior surfaces to match original finish.
TRAINING
Not applicable.

END OF SECTION
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