Section XXXXX
mEDIUM vOLTAGE Metal-ENCLOSED Switchgear

PART 1 general

1.01 Scope

A. The Contractor shall furnish and install the equipment as specified herein and as shown on the contract drawings.

1.02 Related Sections

A. XXXXXX, XXXXXX, XXXXXX
1.03 References

A. The metal-enclosed switchgear shall be designed, manufactured and tested in accordance with the latest applicable standards of ANSI/IEEE 37.20.3, C37.57, and CSA 22.2 No. 31.
B. Current transformers (CT’s)

1. IEEE C57.13

C. Voltage transformers (VT’s)

1. IEEE C57.13

D. The equipment shall be:

1. cUL listed [5kV][15kV], or ANSI rated [5kV][15kV][38kV]

1.04 QUALITY ASSURANCE

A. Perform a level of Quality Control in conformance with Section XXXXXX.
B. For the equipment specified herein, the manufacturer shall be International Organization for Standardization ISO 9001certified.

C. The equipment shall be standard equipment of proven performance as manufactured by reputable concerns. Equipment shall be designed, constructed, and installed, in accordance with the best practices of the trade, and operate satisfactorily when installed as indicated. 
D. It is the intent of these specifications that all components of the switchgear are provided by one vendor who shall have the sole responsibility of matching all components and providing equipment which functions together as a system.

1.05 Submittals – for Review/approval

A. The following information shall be submitted to the Engineer:

1. Front view elevation

2. Floor plan

3. Top view

4. Single line diagram

5. Nameplate schedule

6. Conduit entry/exit locations

7. Assembly ratings including:

a. Short-circuit rating

b. Voltage

c. Continuous current

d. Basic impulse level for equipment over 600 volts

8. Major component ratings including:

a. Voltage

b. Continuous current

c. Interrupting ratings

9. Product data sheets

1.06 Submittals – for construction

A. The following information shall be submitted for record purposes:

1. Final as-built drawings and information for items listed in Paragraph 1.05, and shall incorporate all changes made during the manufacturing process.

2. Schematic wiring diagrams with terminal numbers
1.07 operation and Maintenance Manuals

A. Equipment operation and maintenance manuals shall be provided electronically with each assembly shipped
B. Certified production test reports
1.08 DELIVERY, STORAGE, AND HANDLING
A. Shipping groups shall be designed to be shipped by truck, rail, or ship.
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. Protection Against Concealed Damage

1. Include within shipping container, mechanical impact recorder of rating recommended by manufacturer for shipment by railroad and submit impact recorder chart with manufacturer’s instructions

E. Store switchgear in secure and dry storage facility.
PART 2 Products

2.01 manufacturers

A. ESSMetron
The listing of specific manufacturers above does not imply acceptance of their products that do not meet the specified ratings, features and functions. Manufacturers listed above are not relieved from meeting these specifications in their entirety. Products in compliance with the specification and manufactured by others not named will be considered only if pre-approved by the Engineer ten (10) days prior to bid date.

2.02 Ratings

A. The switchgear described in this specification shall be designed for operation on a ___ kV, three-phase, (three-wire, [solidly] grounded [50][60]-hertz system.

B. Each switch shall have the following ratings:

Maximum Voltage



[5][15][38]kV
BIL Rated




[60][95][150] kV Peak
Continuous Current


[1200][2000][3000][4000] Ampere
C. Rated power-frequency withstand voltage, kV: [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]
1. Switchgear shall be Partial Discharge Free.
D. Rated nominal system voltage, kV          [4.16] [6.9] [7.2] [12.47] [13.2] [13.8] [22.0] [24.0]                                                                                                  [24.9] [26.4]
E. Short-Circuit Current at rated 
Maximum kV



[61 kA RMS sym 5/15kV] [40 kA RMS sym 38kV]
Rated Voltage Range Factor K

1.0

2.03 construction

A. Enclosure type shall be: [Indoor NEMA 1][Outdoor NEMA 3R non-walk in]

B. 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, bus bar, 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.

C. The assembly shall be installed [indoors] [in an outdoor PDC] [in an outdoor non-walk-in enclosure] as shown on the drawings. [The manufacturer of the switchgear assembly shall be the same as the manufacturer of the [PDC] or [outdoor enclosure]]. All assembly and installation shall take place in the same factory as to facilitate ease of customer witness testing.

D. For outdoor enclosures, space heaters shall be provided in each vertical section to prevent condensation.  A thermostatically controlled heater bus, protected by a properly sized molded case circuit breaker shall be provided in each switchgear assembly to provide control power to space heaters. 

E. 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.

F. The enclosures housing the medium-voltage components shall be constructed of sheet metal. The finish shall be polyester powder paint applied electrostatically to pre-cleaned and phosphatized steel and stainless steel for internal and external parts.
1. Sheet metal construction to be [mild steel][galvanized steel][stainless steel 304, 304L, 316, 316L]

2. Paint system for enclosure shall be in compliance with [C37.21.3 for mild steel, galvanized, or stainless steel][C57.12.28 for galvanized steel][C57.12.29 for stainless steel]
G. The medium-voltage enclosure shall be factory assembled and modular in design.
H. The front of each switchgear section may consist of separate compartments for the following main components:

1. Low-voltage compartment for controls. 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. A compartment shall be available for mounting voltage transformers, surge arresters, cable terminations and fuses (for fused switches) if required.

I. A visible port shall be provided in order to determine the position of the switch blades.

J. All switch operations shall be performed without requiring the opening of any doors.
K. A mechanical interlock shall prohibit simultaneous access to manual load-interrupter and grounding switch operators
L. 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.

2. [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.]

3. 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.

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

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

2.04 bus

A. The main bus shall be [silver plated][tin plated] copper [un-insulated][fluidized bed epoxy flame-retardant and track-resistant] [heat shrink flame-retardant and track-resistant]. The bus supports between units shall be flame-retardant, track-resistant, [glass polyester][porcelain]. The switchgear shall be constructed so that all buses, bus supports and connections shall withstand stresses that would be produced by currents equal to the momentary ratings of the switch. The bus shall be braced to withstand fault currents equal to short circuit current at rated maximum voltage. The temperature rise of the bus and connections shall be in accordance with ANSI standards and documented by design tests.

B. A copper ground bus shall extend the entire length of the switchgear.
2.05 CABLE TERMINATIONS

A. The number of cables, size and type for each incoming and outgoing feeder shall be shown on the contract drawings.

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 [mechanical][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.]

2.06 [POWER FUSES]

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

1. Fuses shall be [E-Rated current limiting bolt-in][E-Rated current limiting clip in][expulsion bolt-in]
2.07 [CLOSE COUPLING TRANSFORMER APPLICATION]

A. The switch shall be close-coupled to a transformer.

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

2.08 [protective relays AND METERING]
A. The switchgear manufacturer shall furnish and install, the quantity, type and rating of protection relays or metering as indicated on the drawings.
B. Ring type current transformers shall be furnished as indicated on the contract drawings. Their accuracy rating shall be equal to or higher than ANSI standard requirements. Shorting terminal blocks shall be furnished on the secondary of all the current transformers.

C. Provide potential transformers including primary and secondary fuses with disconnecting means for metering as shown on the drawings.

D. Coordination studies and entering of relay settings shall be the responsibility of the contractor. 

1. The relays shall be set in the field by a qualified third party NETA certified testing company, retained by the Contractor, in accordance with settings designated in a coordinated study of the system as required elsewhere in the contract documents.  

2.09 CONTROL Wiring/terminations

A. The switchgear manufacturer shall provide suitable terminal blocks for secondary wire terminations. Switchgear secondary wire shall be #14 AWG, type SIS rated 600 volt, 90 degrees C, furnished with wire markers at each termination. Wires shall terminate on terminal blocks with marker strips numbered in agreement with detailed connection diagrams.

2.010 UTILITY METERING

A. Where shown on drawings, provide separate barriered-off utility metering compartment complete with hinged sealable door. Bus work shall include provisions for mounting utility company current transformers and potential transformers as required by the utility company. 
2.011 Nameplates 
A. Engraved nameplates, mounted on the face of the assembly. Nameplates shall be laminated plastic, white characters on black background, and secured with screws. 

Control components mounted within the assembly, such as fuse blocks, relays, pushbuttons, switches, etc., shall be suitably marked for identification corresponding to appropriate designations on manufacturer’s wiring diagrams.
PART 3    EXECUTION

3.01 Factory Testing

A. The following standard factory tests shall be performed on the switchgear provided under this section. All tests shall be in accordance with the latest version of ANSI standards.

1. 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.

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

3. Dielectric test of auxiliary circuit

4. Mechanical operation test

5. Test of auxiliary devices

6. Verification of the correct wiring.

B. The manufacturer shall provide the factory test reports in the final O&M manual.
C. [Factory tests shall be witnessed by the owner’s representative.]
1. The manufacturer shall notify the owner two (3) weeks prior to the date the tests are to be performed.

2. The cost of transportation, meals and incidental expenses shall be the owner’s responsibility for witnessed tests.
3.02 Field Quality Control

A. The Contractor shall provide the services of a qualified factory-trained manufacturer’s representative to assist the Contractor in installation and startup if required by the owner. The Contractor is responsible for these costs. The manufacturer’s representative shall provide technical direction and assistance to the contractor in general assembly of the equipment, connections and adjustments, and testing of the assembly and components contained therein.

3.03 Installation

A. The Contractor shall install all equipment per the manufacturer’s recommendations and contract drawings.

B. All necessary hardware to secure the assembly in place shall be provided by the Contractor.

3.04 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.


