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SECTION 263600 - TRANSFER SWITCHES

PART 1 - GENERAL

11

1.2

1.3

A

RELATED DOCUMENTS

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

SUMMARY

Provide complete factory assembled power transfer equipment with digital electronic controls
designed for surge voltage isolation, and including voltage sensors on all phases of both
sources, linear operator, permanently attached manual handles, positive mechanical and
electrical interlocking, and mechanically held contacts.

The generator set manufacturer shall warrant transfer switches to provide a single source of
responsibility for all the products provided. Technicians specifically trained to support the
product and employed by the generator set supplier shall service the transfer switches.

SUBMITTALS

Proposal: Furnish (1) electronic copy of the items described in section 1.3B through 1.3F with
the proposal.

Product Data: Include rated capacities, operating characteristics, furnished specialties, and
accessories.

Shop Drawings: Dimensioned plans, sections, and elevations showing minimum clearances,
conductor entry provisions, gutter space, installed features and devices, and material lists for
each switch specified.

1. Wiring Diagrams: Single-line diagram. Show connections between transfer switch,
bypass/isolation switch, power sources, and load; and show interlocking provisions for
each combined transfer switch and bypass/isolation switch.

Qualification Data: For manufacturer.

Field quality-control test reports.

Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals. In addition to items specified in Division 1, include the following:
1. Features and operating sequences, both automatic and manual.

2. List of all factory settings of relays; provide relay-setting and calibration instructions,
including software, where applicable.
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1.4 QUALITY ASSURANCE

A.  Manufacturer Qualifications: Maintain a service center capable of providing training, parts, and
emergency maintenance repairs within a response period of less than eight hours from time of
notification.

B.  Factory Testing: The transfer switch supplier shall perform a complete operational test on the
transfer switch prior to shipping from the factory. A certified test report shall be available on
request. Test process shall include calibration of voltage sensors.

C.  Service and Support

1. The manufacturer of the transfer switch shall maintain service parts inventory at a central
location which is accessible to the service location 24 hours per day, 365 days per year.

2. The transfer switch shall be serviced by a local service organization that is trained and
factory certified in both generator set and transfer switch service. The supplier shall
maintain an inventory of critical replacement parts at the local service organization, and
in service vehicles. The service organization shall be on call 24 hours per day, 365 days
per year.

3. The manufacturer shall maintain model and serial number records of each transfer switch
provided for at least 20 years.

D. Source Limitations: Obtain automatic transfer switches, bypass/isolation switches,
nonautomatic transfer switches, remote annunciators, and remote annunciator and control panels
through one source from a single manufacturer.

E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, for emergency service under UL 1008, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.

F. Comply with NFPA 70.

G.  Comply with UL 1008 unless requirements of these Specifications are stricter.

15 WARRANTY
A.  Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or replace
components of packaged transfer switches and associated auxiliary components that fail in
materials or workmanship within specified warranty period.

1. Warranty Period: Five years date of start-up. Warranty to include all parts, labor and
travel from date of start-up.

2. Warranty shall be no-deductible type, provided by the generator system manufacturer.

PART 2 - PRODUCTS
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MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1.

Contactor Transfer Switches:

a. Onan Corp./Cummins Power Generation; Industrial Business Group.
b. Caterpillar; Engine Div.
C. Kohler Power Systems

POWER TRANSFER SWITCH

Ratings

1. The transfer switch shall be rated 1200 Amp, 4 pole, 3 phase, 4 wire, nema 1 enclosure
for a 480 volt service.

2. Main contacts shall be rated for 600 Volts AC minimum.

3. Transfer switches shall be rated to carry 100 percent of rated current continuously in the
enclosure supplied, in ambient temperatures of -40 to +60 degrees C, relative humidity up
to 95% (non-condensing), and altitudes up to 10,000 feet (3000M).

4. Transfer switch equipment shall have withstand and closing ratings (WCR) in RMS

symmetrical amperes greater than the available fault current. The transfer switch and its
upstream protection shall be coordinated. The transfer switch shall be third party listed
and labeled for use with the specific protective device(s) installed in the application.

Construction

1.

Transfer switches shall be double-throw, electrically and mechanically interlocked, and
mechanically held in the source 1 and source 2 positions. The transfer switch shall be
specifically designed to transfer to the best available source if it inadvertently stops in a
neutral position.

Transfer switches rated through 1000 amperes shall be equipped with permanently
attached manual operating handles and quick-break, quick-make over-center contact
mechanisms. Transfer switches over 1000 amperes shall be equipped with manual
operators for service use only under de-energized conditions.

Main switch contacts shall be high-pressure silver alloy. Contact assemblies shall have
arc chutes for positive arc extinguishing. Arc chutes shall have insulating covers to
prevent inter-phase flashover.

Transfer switch internal wiring shall be composed of pre-manufactured harnesses that are
permanently marked for source and destination. Harnesses shall be connected to the
control system by means of locking disconnect plug(s), to allow the control system to be
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easily disconnected and serviced without disconnecting power from the transfer switch
mechanism.

Transfer switch shall be provided with flame retardant transparent covers to allow
viewing of switch contact operation but prevent direct contact with line voltage
components.

Transfer switch shall be 4-pole and shall be provided with a switched neutral pole. The
neutral pole shall be of the same construction and have the same ratings as the phase
poles. All poles shall be switched simultaneously using a common crossbar. Equipment
using add-on accessory overlapping contacts are not acceptable.

C. Connections

1.

Field control connections shall be made on a common terminal block that is clearly and
permanently labeled.

Transfer switch shall be provided with AL/CU mechanical lugs sized to accept the full
output rating of the generator set.

2.3 TRANSFER SWITCH CONTROL

A.  Operator Panel. Each transfer switch shall be provided with a control panel to allow the
operator to view the status and control operation of the transfer switch. The operator panel shall
be a sealed membrane panel rated NEMA 3R/IP53 or better (regardless of enclosure rating) that
is permanently labeled for switch and control functions. The operator panel shall be provided
with the following features and capabilities.

1.

High intensity LED lamps to indicate the source that the load is connected to (source 1 or
source 2); and which source(s) are available. Source available LED indicators shall
operate from the control microprocessor to indicate the true condition of the sources as
sensed by the control.

High intensity LED lamps to indicate that the transfer switch is “not in auto” (due to
control being disabled or due to bypass switch enabled or in operation) and
“Test/Exercise Active” to indicate that the control system is testing or exercising the
generator set.

“OVERRIDE” pushbutton to cause the transfer switch to bypass any active time delays
for start, transfer, and retransfer and immediately proceed with its next logical operation.

“TEST” pushbutton to initiate a preprogrammed test sequence for the generator set and
transfer switch. The transfer switch shall be programmable for test with load or test
without load.

“RESET/LAMP TEST” pushbutton that will clear any faults present in the control, or
simultaneously test all lamps on the panel by lighting them.

The control system shall continuously log information on the number of hours each
source has been connected to the load, the number of times transferred, and the total
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number of times each source has failed. This information shall be available via the
service tool or an operator display panel.

7. Security Key Switch to allow the user to inhibit adjustments, manual operation or testing
of the transfer switch unless key is in place and operated.

8. Vacuum fluorescent alphanumeric display panel with push-button navigation switches.
The display shall be clearly visible in both bright (sunlight) and no light conditions. It
shall be visible over an angle of at least 120 degrees. The Alphanumeric display panel
shall be capable of providing the following functions and capabilities:

a.

Display source condition information, including AC voltage for each phase of
normal and emergency source, frequency of each source. Voltage for all three
phases shall be displayed on a single screen for easy viewing of voltage balance.

Display source status, to indicate source is connected or not connected.
Display load data, including 3-phase AC voltage, 3-phase AC current, frequency,
KW, KVA, and power factor. Voltage and current data for all phases shall be

displayed on a single screen.

The display panel shall allow the operator to view and make the following
adjustments in the control system, after entering an access code:

1)  Set nominal voltage and frequency for the transfer switch.
2)  Adjust voltage and frequency sensor operation set points.
3)  Set up time clock functions.

4)  Set up load sequence functions.

5)  Enable or disable control functions in the transfer switch, including program
transition.

6)  Set up exercise and load test operation conditions, as well as normal system
time delays for transfer time, time delay start, stop, transfer, and retransfer.

Display Real time Clock data, including date, and time in hours, minutes, and
seconds. The real time clock shall be “Year 2000” compliant and incorporate
provisions for automatic daylight savings time and leap year adjustments. The
control shall also log total operating hours for the control system.

Display service history for the transfer switch. Display source connected hours, to
indicate the total number of hours connected to each source. Display number of
times transferred, and total number of times each source has failed.

Display information for other transfer switches in the system, including transfer
switch name, real time load in KW on the transfer switch, current source condition,
and current operating mode.
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h. Display fault history on the transfer switch, including condition, and date and time
of fault. Faults to include controller checksum error, low controller DC voltage,
ATS fail to close on transfer, ATS fail to close on retransfer, battery charger
malfunction, battery voltage low.

B. Internal Controls

1. The transfer switch control system shall be configurable in the field for any operating
voltage level up to 600VAC. Provide RMS voltage sensing and metering that is accurate
to within plus or minus 1% of nominal voltage level. Frequency sensing shall be accurate
to within plus or minus 0.2%. Voltage sensing shall be monitored based on the normal
voltage at the site. Systems that utilize voltage monitoring based on standard voltage
conditions are not acceptable.

2. Transfer switch voltage sensors shall be close differential type, providing source
availability information to the control system based on the following functions:

a. Monitoring all phases of the normal service (source 1) for under voltage conditions
(adjustable for pickup in a range of 85 to 98% of the normal voltage level and
dropout in a range of 75 to 98% of normal voltage level).

b. Monitoring all phases of the emergency service (source 2) for under voltage
conditions (adjustable for pickup in a range of 85 to 98% of the normal voltage
level and dropout in a range of 75 to 98% of pickup voltage level).

C. Monitoring all phases of the normal service (source 1) and emergency service
(source 2) for voltage imbalance.

d. Monitoring all phases of the normal service (source 1) and emergency service
(source 2) for loss of a single phase.

e. Monitoring all phases of the normal service (source 1) and emergency service
(source 2) for phase rotation.

f. Monitoring all phases of the normal service (source 1) and emergency service
(source 2) for over voltage conditions (adjustable for dropout over a range of 105
to 135% of normal voltage, and pickup at 95-99% of dropout voltage level).

g. Monitoring all phases of the normal service (source 1) and emergency service
(source 2) for over or under frequency conditions.

h. Monitoring the neutral current flow in the load side of the transfer switch. The
control shall initiate an alarm when the neutral current exceeds a preset adjustable
value in the range of 100-150% of rated phase current for more than an adjustable
time period of 10 to 60 seconds.

3. All transfer switch sensing shall be configurable from a Windows 95 or NT PC-based
service tool, to allow setting of levels, and enabling or disabling of features and
functions. Selected functions including voltage sensing levels and time delays shall be
configurable using the operator panel. Designs utilizing DIP switches or other
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electromechanical devices are not acceptable. The transfer control shall incorporate a
series of diagnostic LED lamps.

The transfer switch shall be configurable to control the operation time from source to
source (program transition operation). The control system shall be capable of enabling or
disabling this feature, and adjusting the time period to a specific value. A phase band
monitor or similar device is not an acceptable alternate for this feature.

The transfer switch shall incorporate adjustable time delays for generator set start
(adjustable in a range from 0-15 seconds); transfer (adjustable in a range from 0-120
seconds); retransfer (adjustable in a range from 0-30 minutes); and generator stop
(cooldown) (adjustable in a range of 0-30 minutes).

The transfer switch shall be configurable to accept a relay contact signal and a network
signal from an external device to prevent transfer to the generator service.

The transfer switch shall provide a relay contact signal prior to transfer or retransfer. The
time period before and after transfer shall be adjustable in a range of 0 to 50 seconds.

The control system shall be designed and prototype tested for operation in ambient
temperatures from -40C to +70C. It shall be designed and tested to comply with the
requirements of the following voltage and RFI/EMI standards

The control shall have optically isolated logic inputs, high isolation transformers for AC
inputs, and relays on all outputs, to provide optimum protection from line voltage surges,
RFI and EMI.

The transfer switch shall be provided with a battery charger for the generator set starting
batteries. The battery charger shall be a float type charger rated 10 amps. The battery
charger shall include an ammeter for display of charging current and shall have fused AC
inputs and DC outputs. The charger shall also include fault indications for high and low
dc voltage, and supply power failed, and dry contacts for external indication of these fault
conditions. Supply power failed indication shall be displayed on the ATS control panel.

C.  Control Interface

1. The transfer switch will provide an isolated relay contact for starting of a generator set.
The relay shall be normally held open, and close to start the generator set. Output
contacts shall be form C, for compatibility with any generator set.

2. Provide one set Form C auxiliary contacts on both sides, operated by transfer switch
position, rated 10 amps 250 VAC.

3. The transfer switch shall provide relay contacts to indicate the following conditions:
source 1 available, load connected to source 1, source 2 available, source 2 connected to
load.

ENCLOSURE
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Enclosures shall be UL listed. The enclosure shall provide NEC wire bend space. The cabinet
door shall be key-locking.

The Transfer switch shall be mounted in a NEMA 1 enclosure. The cabinet shall provide code-
required wire bend space at point of entry. Manual operating handles and all control switches
(other than key-operated switches) shall be accessible to authorized personnel only by opening
the key-locking cabinet door. The Transfer switch with manual operating handles and/or non
key-operated control switches located on outside of cabinet do not meet this specification and
are not acceptable.

PART 3 - EXECUTION

3.1

A

OPEN TRANSITION SEQUENCE OF OPERATION

Transfer switch normally connects an energized utility power source (source 1) to loads and a
generator set (source 2) to the loads when normal source fails. The normal position of the
transfer switch is source 1 (connected to the utility), and no start signal is supplied to the genset.

Generator Set Exercise (Test) With Load Mode. The control system shall be configurable to test
the generator set under load. In this mode, the transfer switch shall control the generator set in
the following sequence:

1. Transfer switch shall initiate the exercise sequence at a time indicated in the exercise
timer program, or when manually initiated by the operator.

2. The transfer switch shall issue a compatible start command to the generator set.

3. When the control systems senses the generator set at rated voltage and frequency, it shall
operate to connect the loads to the generator set by opening the normal source contacts,
and closing the alternate source contacts a predetermined time period later. The timing
sequence for the contact operation shall be programmable in the controller.

4. The generator set shall operate connected to the load for the duration of the exercise
period. If the generator set fails during this period, the transfer switch shall automatically
reconnect the generator set to the normal service.

5. On completion of the exercise period, the transfer switch shall operate to connect the
loads to the normal source by opening the alternate source contacts, and closing the
normal source contacts a predetermined time period later. The timing sequence for the
contact operation shall be programmable in the controller.

6. The transfer switch shall operate the generator set unloaded for a cooldown period, and
then remove the start signal from the generator set. If the normal power fails at any time
when the generator set is running, the transfer switch shall immediately connect the
system loads to the generator set.

Generator Set Exercise (Test) Without Load Mode. The control system shall be configurable to
test the generator set without transfer switch load connected. In this mode, the transfer switch
shall control the generator set in the following sequence:
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1. Transfer switch shall initiate the exercise sequence at a time indicated in the exercise
timer program, or when manually initiated by the operator.

2. The transfer switch shall issue a compatible start command to the generator set.

3. When the control systems senses the generator set at rated voltage and frequency, it shall
operate the generator set unloaded for the duration of the exercise period.

4, At the completion of the exercise period, the transfer switch shall remove the start signal
from the generator set. If the normal power fails at any time when the generator set is
running, the transfer switch shall immediately connect the system loads to the generator
set.

FIELD QUALITY CONTROL

Manufacturer's Field Service: A factory-authorized service representative shall inspect, test and

adjust field-assembled components and equipment installation, including connections, and to

assist in field testing. Report results in writing. Coordinate said work with the installing
contractor.

Perform field tests and inspections.

Coordinate tests with tests of generator and run them concurrently.

Report results of tests and inspections in writing. Record adjustable relay settings and measured

insulation and contact resistances and time delays. Attach a label or tag to each tested

component indicating satisfactory completion of tests.

Remove and replace malfunctioning units and retest as specified above.

DEMONSTRATION

A factory-authorized service representative shall train Owner's maintenance personnel to adjust,
operate, and maintain transfer switches and related equipment as specified below. Provide a
minimum of 2 hours of training. Refer to Division 1.

1. Coordinate this training with that for generator equipment.

END OF SECTION 263600
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