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

1.02 SUBMITTALS

A. Manufacturer shall provide [3] copies of the following documents to owner for review and evaluation in accordance with general requirements of Division 1 and Division 16:

1. Product Data on specified product;

2. Shop Drawings on specified product;

3. Trip curves for each specified product.

1.03 INSTALLATION, OPERATION AND MAINTENANCE DATA

A. Manufacturer shall provide [3] copies of installation, operation and maintenance procedures to owner in accordance with general requirements of Division 1 and Division 16.

1.04 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.

1.05 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.]

1.06 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. Follow (standards) service conditions before, during and after switchboard installation.

B. [

] shall be located in well - ventilated areas, free from excess humidity, dust and dirt and away from hazardous materials. Ambient temperature of area will be between minus 30 and plus 25 degrees C. Indoor locations shall be protected to prevent moisture from entering enclosure.

1.07 WARRANTY

A. Manufacturer warrants equipment to be free from defects in materials and workmanship for 1 year from date of installation or 18 months from date of purchase, whichever occurs first.

1.08 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. General Electric Company 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. Furnish GE Zenith Type ZTS-MV or ZTS-MVD (or approved equal).

2.03 COMPONENTS

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. The automatic switchgear shall be rated for a line voltage of [4160V]m [12000V] [12470V], 3 phase, 3 wire, 60 Hertz with a maximum ampere rating of 1200A, interrupting current rating of 18,000A.

2. The current rating shall be a 24-hour continuous rating when enclosed and shall conform to NEMA temperature rise standards.

3. The full load and thermal rating of the unit shall be based on all classes of loads.

C. Sequence Of Operation

1. The ATS shall incorporate adjustable three phase under and over-voltage and three phase under and over-frequency sensing on the normal source.

2. 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.

3. The ATS shall incorporate adjustable three phase under and over-voltage and three phase under and over-frequency sensing on the emergency source.

4. 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.

5. 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). The generator shall run unloaded for 5 minutes (programmable) and then automatically shut down. The generator shall be ready for automatic operation upon the next failure of the normal source.

6. 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.

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

8. 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.

9. The digital display shall be accessible without opening the enclosure door and shall be 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.

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

11. The control panel shall be opto-isolated from electrical noise and provided with the following inherent control functions and capabilities:

a. Multipurpose display for continuous monitoring and control of the ATS functions and settings. All field changeable functions shall be pass code protected and accessible through the keypad.

b. Built-in diagnostic display that includes the capturing of historical data, such as number of transfers and time on emergency power source, for ease of troubleshooting.

c. Capability for external communication via a network interface.

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

e. Time delay to override momentary normal source failure prior to engine start. Field programmable 0-10 seconds factory set at 3 seconds.

f. Time delay on retransfer to normal source, programmable 0-60 minutes (adjustable by increments of 0.1 minute) factory set at 30 minutes. If the emergency source fails during the retransfer time delay, the transfer switch controls shall automatically bypass the time delay and immediately retransfer to the normal position.

g. Time delay on transfer to emergency, programmable 0-5 minutes, factory set at 1 second.

h. Time delay on transfer in either direction in the center-off position, programmable 0-2 minutes, factory set at 5 seconds.

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

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

k. 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.

l. 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.

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

12. The load shall be protected by a 3 phase overcurrent relay.

SPECIFIER NOTE:  Insert specs for one of the following relays:

SR489

SR750

F60

MX3500

D. Construction And Performance

1. The automatic transfer switch shall be arranged for double throw operation using a reliable operating mechanism.

2. The power unit shall utilize two (stationary)(draw-out) (5KV or 15KV) vacuum circuit breakers interlocked for safe and reliable operation. Control power to operate the transfer switch shall come from the source to which the switch is transferring.

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

4. The switch shall be mounted in a suitable NEMA enclosure to meet application requirements as indicated on the plans.

5. Transfer switchgear for MVD applications to comply with ANSI/IEEE spec C37/NEMA spec SG5.

6. Provide third-party certification that the automatic transfer switch is approved for use in Emergency Systems as defined by the National Electric Code Article 700.

7. Interconnecting bus shall be tin-plated copper, insulated by flame retardant, nonhydroscopic, fluidized bed epoxy.

8. Where drawout breakers are specified, the drawout mechanism shall be operable with the breaker doors closed.  Shutters shall cover the primary stabs when the breaker is withdrawn from the Connect position.

E. BILL OF MATERIAL (Select ZTS-MV (A) or ZTS-MVD (B)).

SPECIFIER NOTES

1. 
Specify MVD if current is over 600 amps, voltage is over 5KV, interrupting rating is over 16KA, withstand rating is over 12.5KA or if breakers are draw-out.

2. 
Specify higher pickup and dropout settings on normal sensing, as required.  

3. 
Consult factory for additional protective relaying requirements, closed transition operation, additional options, or other special needs.

1. A. ZTS-MV

The system shall contain the following basic equipment and any additional components necessary to provide a complete and dependable system.

a. 1
Enclosure, NEMA 1 type, approximately 90"H x 30"W x 60"D

b. 2
5000 volt, 600 amp vacuum breakers, electrically interlocked

c. 1
Drawout trunion with two potential transformers, ratio as required (utility side)

d. 1
Potential transformer (emergency side)

e. 1
Three phase over-current relay, industrial grade with CT's

f. 2
AC voltmeter: 4½” switchboard type 1% accuracy, 250 degree scale

g. 2
Voltmeter switch: Heavy duty rotary type

h. 1
Transfer control panel, 120VAC complete with necessary control relays, voltage sensing relays, etc., to contain the following accessories:

i. 1
A1
Auxiliary contact: Normal available (SPDT)

j. 1
A1E 
Auxiliary contact: Emergency available (SPDT)

k. 1
A3
Auxiliary contact: Closed in emergency

l. 1
A4
Auxiliary contact: Closed in normal

m. 1
A6
Auxiliary contact: Pre-transfer control circuit disconnect w/adj. time delay

n. 1
C/D 
Engine exercise clock load/no load

o. 1
E 
Engine start contact

p. 1
J2E 
Over/under frequency sensor: Emergency source

q. 1
J2N 
Over/under frequency sensor: Normal source

r. 1
L1
Indicating light: Emergency position

s. 1
L2
Indicating light: Normal position

t. 1
L3
Indicating light: Normal available

u. 1
L4
Indicating light: Emergency available

v. 1
P1
Adjustable time delay to engine start

w. 1
Q2
Area protection/Remote test connection

x. 1
Q3
Input for inhibit transfer to emergency

y. 1
R1
Over-voltage sensing: Normal

z. 1
R8
Over-voltage sensing: Emergency

aa. 1
R16
Phase sequence sensing

ab. 1
R17
Under-voltage sensing: Emergency (3
phase)

ac. 1
T 
Adjustable time delay to retransfer to norm

ad. 1
U 
Adjustable time delay to engine cool-down

ae. 1
W 
Adjustable time delay to transfer to emergency

af. 1
YEN 
Pushbutton bypass of T & W timers

2. ZTS-MVD

The system shall contain the following basic equipment and any additional components necessary to provide a complete and dependable system.

a. 1
Enclosure, NEMA 1 type, approximately 94"H x 72"W x 96"D

b. 2
volt amp vacuum breakers, electrically interlocked

c. 2
Drawout trunions with two potential transformers, ratio as required (utility and generator sides)

d. 1
Potential transformer

e. 2
AC voltmeters: 4½” switchboard type 1% accuracy, 250 degree scale

f. 2
Voltmeter switch: Heavy duty rotary type

g. 2
Three phase over-current relay, industrial grade with CT's

h. 1
Transfer control panel, complete with necessary control relays, voltage sensing relays, etc., to contain the following accessories:

i. 1
A1
Auxiliary contact: Normal available (SPDT)

j. 1
A1E 
Auxiliary contact: Emergency available (SPDT)

k. 1
A3
Auxiliary contact: Closed in emergency

l. 1
A4
Auxiliary contact: Closed in normal

m. 1
A6
Auxiliary contact: Pre-transfer control circuit disconnect w/adj. time delay

n. 1
C/D 
Engine exercise clock load/no load

o. 1
E 
Engine start contact

p. 1
J2E 
Over/under frequency sensor: Emergency source

q. 1
J2N 
Over/under frequency sensor: Normal source

r. 1
L1
Indicating light: Emergency position

s. 1
L2
Indicating light: Normal position

t. 1
L3
Indicating light: Normal available

u. 1
L4
Indicating light: Emergency available

v. 1
P1
Adjustable time delay to engine start

w. 1
Q2
Area protection/Remote test connection

x. 1
Q3
Input for inhibit transfer to emergency

y. 1
R1
Over-voltage sensing: Normal

z. 1
R8
Over-voltage sensing: Emergency

aa. 1
R16
Phase sequence sensing

ab. 1
R17
Under-voltage sensing: Emergency (3
phase)

ac. 1
T 
Adjustable time delay to retransfer to norm

ad. 1
U 
Adjustable time delay to engine cool-down

ae. 1
W 
Adjustable time delay to transfer to emergency

af. 1
YEN 
Pushbutton bypass of T & W timers

2.04 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.

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 means installer accepts conditions.

3.02 LOCATION

3.03 INSTALLATION

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.

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.
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