SECTION 16347: MEDIUM VOLTAGE AUTOMATIC TRANSFER SWITCHGEAR

SECTION 26 36 23 11: MEDIUM VOLTAGE AUTOMATIC TRANSFER SWITCHGEAR

PART 1 GENERAL

1.01 SECTION INCLUDES.

A. Medium Voltage Automatic Transfer Equipment

1. Equipment designed for use as emergency standby equipment or transfer between two sources (utility-to-utility or utility-to-generator).

1.02 RELATED SECTIONS

1. 26 13 13 Medium Voltage Metal-Clad Switchgear

1.03 REFERENCES

The medium voltage automatic transfer switches in this specification are designed and manufactured according to latest revision of the following standards (unless otherwise noted).

A. C37.04 Standard Rating Structure for AC High-Voltage Circuit Breakers

B. C37.09 Standard Test Procedure for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis

C. C37.010 Application Guide for AC High-Voltage Circuit Breakers > 1000 Vac Rated on a Symmetrical Current Basis

D. C37.011 Guide for the Application of Transient Recovery Voltage for AC High-Voltage Circuit Breakers

E. C37.012 Guide for the Application of Capacitance Current Switching for AC High-Voltage Circuit Breakers Above 1000 V

F. C37.11 Standard Requirements for Electrical Control for AC High-Voltage (>1000 V) Circuit Breakers

G. IEEE/IEC 62271-37-013 International Standard for High-Voltage Switchgear and Control Gear – Part 37-013: Alternating-Current Generator Circuit-Breakers

H. C37.20.2 Standard for Metal-Clad Switchgear

I. C37.55 Metal-Clad Switchgear Assemblies - Conformance Test Procedures

J. C37.2 Standard Electrical Power System Device Function Numbers, Acronyms and Contact Designations

K. C37.90 Standard for Relays and Relay Systems Associated with Electric Power Apparatus

L. C57.13 Standard Requirements for Instrument Transformers

1.04 SUBMITTALS

A. Manufacturer shall provide [electronic] copies of the following documents to owner for review and evaluation in accordance with general requirements of Division 1 and Division 26:

1. An outline and general arrangement drawing including dimensions, weights and shipping sections;

2. Shop Drawings on specified product including floor plan drawing, leveling channels and cable conduit entrance locations;

3. A specification clarification and deviation statement;

4. A catalog cut sheet and other descriptive material of all major components;

5. A list of like systems previously delivered

6. A complete Bill of Materials separated into each sub-assembly and showing manufacturer’s part number, quantity and description of each part.  If another manufacturer makes the part, the description shall indicate the other manufacturer and their part number;

7. Short circuit, coordination and arc flash studies can optionally be provided.

1.05 INSTALLATION, OPERATION AND MAINTENANCE DATA

A. Manufacturer shall provide [electronic] copies of installation, operation and maintenance procedures to owner with delivered equipment in accordance with general requirements of Division 1 and Division 16

B. The operating and maintenance manual include the following:

1. Shop Drawings.

2. A complete description of system operating sequences as interpreted by the manufacturer.

3. Parts identification for replaceable parts and assemblies.

4. Complete point-to-point wiring diagrams showing connections between paralleling controls and Engine Generators and other external equipment requiring control-wiring connections.

5. Complete point-to-point wiring diagrams showing connection of component devices supplied inside paralleling equipment.

6. Interconnection diagrams showing connections between unit assemblies.

7. Schematic diagrams of control and alarm circuits, outline drawings and detailed three-line diagrams of potential and current secondary circuits.

1.06 QUALITY ASSURANCE (QUALIFICATIONS)

A. Manufacturer shall have specialized in the manufacture and assembly of automatic transfer equipment for [15] years.

B. [Medium voltage automatic transfer equipment shall be listed and/or classified by a third party as suitable for use on legally required standby systems.]
C. [Switchgear shall be qualified for use in seismic areas as follows:

1. High seismic loading as defined in IEEE Std 693-2005, with 1.8 amplification factor.  

2. IBC-2018, [SDS = 1.88, Ip = 1.0 (standard)], [SDS = 2.0g, Ip = 1.0 (Advance Switchgear)], [SDS = 2.5g, IP=1.5 (SafeGear and SafeGear HD) Switchgear], for all locations in the facility in accordance with ICC-ES-AC156.]   

1.07 DELIVERY, STORAGE, AND HANDLING

A. Contractor shall store, protect and handle products in accordance with recommended practices listed in manufacturer's Installation and Maintenance Manuals.

B. Sections shall be mounted on shipping skids and wrapped for protection.

C. Contractor shall inspect and report concealed damage to carrier within 48 hours.

D. Contractor shall store in a clean, dry space. Cover with heavy canvas or plastic to keep out dirt, water, construction debris, and traffic. Heat enclosures to prevent condensation.

E. Contractor shall handle in accordance with manufacturer's recommendations to avoid damaging equipment, installed devices, and finish. [Lift only by installed lifting eyes.]

1.08 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. Follow (standards) service conditions before, during and after equipment installation
B. Environmental conditions affecting the switchgear must be within the usual service conditions as outlined in Clause 4 of ANSI/IEEE C37.20.2-2015.
1.09 WARRANTY

A. Manufacturer warrants equipment to be free from defects in materials and workmanship for 1 year from date of energization or 18 months from date of purchase, whichever occurs first.  Extended warranty may be specified, contact factory for extension options.

1.010 FIELD MEASUREMENTS

A. Contractor shall make all necessary field measurements to verify that equipment shall fit in allocated space in full compliance with minimum required clearances specified in National Electrical Code.

PART 2 PRODUCTS

2.01 MANUFACTURER

A. ABB Inc. (ABB Zenith) products have been used as the basis for 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.

2.02 EQUIPMENT

A. General Description:

1. Furnish complete ATS control system with devices for a single generator automatic standby operation or utility to utility transfer.  Controls for all modes of operation must be provided at this time.  

2. The electrical contractor shall be responsible for supplying a complete system short circuit analysis and coordination study for all protective devices.  The contractor must also supply and coordinate the duties of an independent testing firm to perform on-site physical inspection and testing of all protective devices and ensure the devices have been calibrated and set to the settings determined in the coordination study.  This work must be performed prior to energization of the equipment and field start-up will not be allowed until verification is provided.  Each protective device shall bear the testing firm certification label to verify appropriate testing has been performed.

B. Manufacturer: Furnish ABB Inc. Type ZTSMV (or approved equal)

1. ATS shall be provided using [UL listed] metal-clad switchgear designed in compliance with IEEE C37.20.2.

2. Cable termination compartments shall be rear accessible.

3. Draw-out vacuum circuit breakers shall be used for switching devices and arranged for double throw operation, interlocked for safe and reliable operation.

4. All coils, relays timers, and accessories shall be front accessible, and isolated by grounded metal barriers from all high voltage primary devices.

5. Interconnecting bus shall be [silver-plated] [tin-plated] copper, insulated by flame retardant, non-hydroscopic, fluidized bed epoxy.  

6. Main bus support and primary bushings shall be [polyester] [epoxy].  Standoff insulators shall be [epoxy] [polyester].
7. Provide single or multi-ratio current transformers or sensors as indicated on drawings.

8. Potential transformers or sensors shall be provided for each source and on the load bus.

9. Provide the following switchgear accessories:

a. Manual racking crank

b. Breaker removal lift truck
c. [IR windows on cable termination compartment covers] [continuous monitoring]
d. [Remote racking, ABB Smart Rack]

e. [Fungus proofing]
f. [Rodent proofing]
NOTE TO SPECIFIER: RODENT PROOFING IS AVAILABLE ONLY ON ARC RESISTANT ENCLOSURES

2.03 COMPONENTS & RATINGS

A. Refer to Contract Drawings for actual layout and location of equipment and components; current ratings of devices, bus bars, and components; voltage ratings of devices, components and assemblies; interrupting and withstand ratings of devices, buses, and components; and other required details.

B. Ratings

1. Voltage: [4160V] [7200V] [12000V] [12470V] [13200V] [13800V] [As indicated on drawings].

2. 3Ø, 3W connected system

3. Ampacity: [1,200A] [2,000A] [3,000A] {As specified on drawings.]

4. Interruption rating: [25] [31.5] [40] [50] [63] kAIC or as specified on drawings.  

5. BIL rating shall be a minimum of 60 kV for 5 kV rated equipment and a minimum of 95 kV for 15 kV rated equipment.

C. ATS Controller – The transfer switch shall be equipped with a microprocessor-based control panel.  The control panel shall perform the operational and display functions of the transfer switch. The display functions of the control panel shall include ATS position and source availability. Provide a GE Zenith type MX250 Controller or approved equal for system level control of the ATS and interface with circuit breaker relays.  Controller shall include:

1. Real-time display of ATS status including timers through Modbus RTU and/or TCP communications to SCADA systems.  

2. Diagnostic display that includes the capturing of historical data, such as number of transfers and time on emergency power source, for ease of troubleshooting.

3. User defined password protection.

4. Synchronous logic to automatically measure phase angle and frequency to provide source transfers.

5. Voltage unbalance detection.

6. Adjustable three phase under and over-voltage and three phase under and over-frequency sensing on the normal source.

7. Adjustable three phase under and over-voltage and three phase under and over-frequency sensing on the emergency source.

8. Terminals for remote test/peak shave operation and transfer inhibit to the emergency source.

9. Auxiliary contacts (1 N.O.) shall be provided to indicate normal and emergency source availability.

10. A load/no load clock exerciser shall be incorporated within the microprocessor and shall be programmable to start the engine generator set and transfer the load (when selected) for exercise purposes on a weekly basis. The exerciser shall contain a lithium battery for memory retention during an outage.

11. A timed auxiliary contact (1 N.C.) adjustable 0-60 seconds shall be provided to allow motor loads to be disconnected prior to transfer in either direction.

12. Controller commands:  The system Automatic transfer switches shall be equipped with the following functions:

a. Remote Test

b. Inhibit to emergency (source 2)

c. Inhibit to normal (source 1)

d. Emergency Start signal

e. Load Add / Load Shed available as an optional feature

13. Provide a digital display accessible without opening the enclosure door and provided with a 4 line by 20-character LCD display screen with touch pad function and display menus. The programming functions shall be pass code protected.

a. The control panel shall be provided with menu driven display screens for transfer switch monitoring, control and field changeable functions and settings.

14. The control panel shall be opto-isolated from electrical noise

a. Capability for external communication via a network interface.

b. Touch pad test switch with Fast Test/Load/No Load positions to simulate a normal source failure.

c. Provide a momentary pushbutton to bypass the time delays on transfer and retransfer and programmable commit/no commit control logic. 

15.  [Communications.  The controller shall be equipped with ModBus RTU communications, providing the following through an RS-485 port:

a. Three-phase voltage for both sources

b. Frequency for both sources

c. Switch position

d. Source availability

e. Inhibit to emergency

f. Inhibit to normal

g. Remote Test]

D. [User Metering.  Where indicated on drawings, provide multiprocessor-based power quality meter to monitor the load side of the ATS/ATO, providing the following via RS-485/ModBus RTU:

a. Total kilowatt

b. Three-phase current

c. Three-phase voltage

d. Frequency]

E. Control Power:

1. Equipment shall provide its own control power and not require an external source for the operation of transfer controls and relays.

2. Internal control power to utilize a UPS system backup.  UPS system shall provide enough energy storage for a minimum of 1.5 hr.  UPS system shall maintain control power voltage at 120VAC +/- 10% and transfer to backup power in less than 4 ms.

3. On outdoor equipment, power for heaters shall be provided from external, customer supplied 120 VAC or as shown on customer drawings.
F. Power Switching Devices

1. All power switching shall be performed using draw-out mounted, vacuum interrupter circuit breakers.  Vacuum contactors are not allowed. 

NOTE TO SPECIFIER: SELECTION OF CIRCUIT BREAKERS SHOULD BE SUPPORTED BY DETAILED SYSTEM ANALYSIS TO TAKE INTO CONSIDERATION THE X/R AND %DC OF COMPONENTS
2. Circuit breakers complying with IEEE C37.04 shall be applied for sources where the short circuit current impedances on the line side of the ATS have an X/R ratio of 17 or less.  Applications above this threshold should be supported by analysis.  For sources where he short circuit current impedances on the line side of the ATS have an X/R ratio that exceeds 50, the circuit breaker shall comply with IEEE/IEC 62271-37-013.
3. ADVAC G (Generator) when X/R over 50.
4. Draw-out mechanism shall be operable with the breaker doors closed.  Shutters shall cover the primary stabs when the breaker is withdrawn from the Connect position.  

NOTE TO SPECIFIER: RELAYS CAN BE OMITTED IF PROTECTIVE FUNCTIONS ARE PROVIDED EXTERNALLY

G. [Protective Relays:  Provide protective relays as indicated by drawings.   and shall provide:

1. Relays shall be a withdrawable-unit design.  Provide ABB Relion Relays or approved equal.

2. Provide one protective relay provided for Utility Source-1 and one protective relay provided for Generator or Utility Source-2.

3. Relays shall have the capability of communicating using IEC 61850 GOOSE messaging.  

NOTE TO SPECIFIER: INSERT SPECIFICATIONS FOR REQUIRED RELAYS HERE.

H. Enclosure

1. Enclosure shall be suitable for [indoor location] [or] [outdoor location] [as indicated on drawings].

2. Outdoor rated enclosures shall be a non-walk-in design and provided with heaters controlled by thermostats.  Heater power supply shall be supplied from [external source] [as indicated on drawings] 

NOTE TO SPECIFIER: ARC RESISTANT ENCLOSURE IS AVAILABLE ONLY ON INDOOR RATED ENCLOSURES.

3. [Provide equipment in an arc resistant enclosure tested to IEEE C30.20.7, type [2] [2B] [2BC] [as indicated on drawings]].

2.04 SEQUENCE OF OPERATION

A. When the voltage of any phase of the normal source is reduced to 80% or exceeds 110% nominal voltage, or frequency is displaced 2Hz from nominal, for a period of 0-10 seconds (programmable) a pilot contact shall close to initiate starting of the engine generator.

B. When the emergency source has reached a voltage value within +/- 10% of nominal and achieved frequency within +/- 5% of the rated value, the load shall be transferred to the emergency source after a programmable time delay.

C. When the normal source has been restored to not less than 90% of rated voltage on all phases, the load shall be retransferred to the normal source after a time delay of 0 to 30 minutes (programmable). When delayed transition type ATS is specified, an additional time delay, programable from 0 to 10 minutes shall be provided between the opening of the alternate source and the closing of the normal source.

D. The generator shall run unloaded for 0 to 60 minutes (programmable) and then automatically shut down. The generator shall be ready for automatic operation upon the next failure of the normal source.

E. If the engine generator should fail while carrying the load, retransfer to the normal source shall be made instantaneously upon restoration of proper voltage (90%) on the normal source.

2.05 FINISH

A. All steel surfaces shall be chemically cleaned prior to painting.

B. Exterior paint color shall be ANSI 61 Light Gray over phosphate - type rust inhibitor.

2.06 FACTORY TESTS 

A. The following production tests shall be performed prior to shipment:

1. Ring-out all AC and DC control circuits.

2. Check operation of all metering, relaying and controller devices using secondary current and/or voltage injection.

3. Factory simulate the utility and generator sources for ensuring proper automatic and manual operations for the paralleling system.

4. Production tests as required by ANSI/IEEE C37.20.2.

5. Factory witness testing and test reports available if specified.


2.07 PREPARATION FOR SHIPMENT

A. Provide suitable packaging and supports to enable the equipment to withstand shocks and vibrations from normal domestic shipping and handling.

PART 3 EXECUTION

3.01 EXAMINATION

A. The following procedures shall be performed by the Contractor.

1. Examine installation area to assure there is enough clearance to install switchboard.

2. Check concrete pads for uniformity and level surface.

3. Verify that equipment is ready to install.

4. Verify field measurements are as [{shown on drawings] [instructed by manufacturer}].

5. Verify that required utilities are available, in proper location and ready for use.

6. Beginning of installation signifies installer accepts condition of equipment.

3.02 LOCATION – Specify location of equipment

3.03 INSTALLATION

NOTE TO SPECIFIER: ADDITIONAL PROVISIONS AND EDITING MAY BE REQUIRED FOR THIS PART.

A. Installation shall be performed by the Contractor.

1. Install per manufacturer's instructions.

2. Install required safety labels. 

B. Inspection and operational tests shall be conducted by the contractor in the presence of the engineer, to indicate that the switch satisfies the specifications. 

3.04 START-UP SERVICE 

A. Provide a qualified service engineer to assist in the following:

1. Pre-installation meeting with the contractor, engineer and other related personnel to coordinate the installation, interconnection of all related equipment and start-up requirements.

2. Start-up of the system with complete testing.

3. Four (4) hours of on-site training for operating personnel.

END OF SECTION

Project Name
Page 1
Revision No.

Project No.

Revision Date


