COOLING TOWER MOTOR PROTECTION PANEL

A. Furnish a Motor Protection Panel (MPP) shall be a UL-Rated NEMA 4X (FRP) and designed for single point connection.  The NEMA 4X panel shall have individual manual motor protectors to protect each motor against short circuit or thermal overload.  The manual motor protectors shall have built-in adjustable motor overload for setting to motor Service Factor Amps (SFA).  Each device shall have an On/Off rotary handle with lock out/tag out capability and visible trip indication for each individual motor.  Each manual motor protector shall have an auxiliary contact to provide a dry contact status of the motor back to the Building Management System (BMS). The NEMA 4X panel also provides a main non-fused disconnect with through the door operator handle.  The MPP is pre-wired to the motors and pre-mounted on the cooling tower. The MPP shall be configured to allow for bottom entry of cables.
B. The overload protector shall be a combination motor starter protector (MSP) that is connected to a 24VDC coil. The 24VDC coil is connected to the BMS for remote enable/disable capability.  The BMS shall have the interfacing ability to stage motors on/off to maintain a cold water temperature set point when the VFD is in bypass mode. 
C. A separate (4-20ma, scale 30°F-200°F) temperature RTD probe, with W' NPT male connection and W' NPT male SS thermal well, shall be supplied loose for field installation in the cooling tower cold water piping. The probe shall be wired back to the Variable Frequency Drive (VFD), using 3-wire shielded cable, to provide a cold-water temperature signal for proper fan speed control by the VFD

D. The MPP shall be equipped for interconnection with the Variable Frequency Drives (VFD) supplied.
E. When the VFD Bypass is engaged, or drive failure occurs, power is sent across the line to the MPP to operate all motors at full speed.

F. Each motor protection panel shall segregate power to the individual MSP’s to keep the cooling tower operating should a motor trip or fail. Thermal performance should not decrease by more than 10% with a motor failure at peak design requirements.
G. Internal  MPP wiring shall have type written conductor labels on all internal cabinet wiring. Labels shall correspond to the cabinet wiring diagrams and schematics. Text shall not be less than ¼” in height.

COOLING TOWER VARIABLE FREQUENCY DRIVE
A. All Variable Frequency Drives (VFD's) shall be sized according to Total Connected Full Load Amps (including all applicable factors required by governing Electrical Codes), not total connected horsepower. 
B. VFD shall be UL listed with a maximum ambient temperature of 40°C at an elevation less than 2,000 feet above sea level.

C. Variable Frequency Drives (VFD's) shall be mounted indoors and shall be NEMA 3R Enclosure rated with electronic bypass.

a. Automatic bypass – three contactor type

b. Danfoss or ABB to be the manufacturer

c. A removable HMI programming keypad 

d. RS-285 access port

e. 3% line reactors

f. DV/DT output filter

g. Circuit breaker type disconnect

h. Native Embedded Communication Protocol for BACnet over MSTP interface with the BMS.

i. Speed feedback: 4-20mA output signal from the drive to indicate motor speed.
j. Speed command: 4-20mA input signal from the cooling tower control panel to command the motor speed.
k. Internal PID Loop for backup to the cooling tower control panel.

D. The complete bypass system hand-off-auto with inverter-bypass selector switches shall be packaged with the VFD. The unit shall be setup for automatic bypass operation upon VFD trip.

E. VFD Cabinet shall have a On/Auto/Bypass Switch.  Drive can be operated by programming set on local interface on drive keypad.   Switch in “Off” position: Drive shall stop equipment without delay regardless of control inputs. Switch in “Auto” position: Drive shall be controlled by hardwired interface to control system.
