HVAC Guide Specifications — Section 15860

Central Station Air-Handling Unit

Size Range: 
1,800 to 15,000 Nominal Cfm

Carrier Model Number: 
39LA,LB,LC,LD,LF,LG,LH

Part 1 — General

1.01
SYSTEM DESCRIPTION

A.
Indoor mounted central station air-handling unit designed to provide air to a conditioned space as required to meet specified performance requirements for ventilation, heating, cooling, filtration and distribution. Unit shall be assembled for draw-thru application and shall be arranged to discharge conditioned air horizontally or vertically as shown on the contract drawings.

B.
Unit with a direct-expansion cooling coil shall have the capability to be used in a refrigerant circuit in conjunction with air-cooled condensing units.

1.02
QUALITY ASSURANCE

A.
Unit performance shall be rated in accordance with AHRI (Air-Conditioning, Heating and Refrigeration Institute) Standard 430 for Central Station Air-Handling Units and subject to verification of rating accuracy by AHRI-sponsored, third party testing.

B.
Coils shall be certified in accordance with AHRI Standard 410, latest edition.

C.
Direct expansion coils shall be designed and tested in accordance with ANSI/ASHRAE (American National Standard Institute/American Society of Heating, Refrigerating and Air-Conditioning Engineers) 15 Safety Code for Mechanical Refrigeration.

D.
Insulation and insulation adhesive shall comply with NFPA (National Fire Protection Association) 90A requirements for flame spread and smoke generation.

E.
The management system governing the manufacture of this product is ISO 9001:2008 certified.

F.
Unit shall be constructed in accordance with ETL and CSA (Canadian Standards Association) standards and shall carry the ETL and CSA labels.

1.03
DELIVERY, STORAGE AND HANDLING

Unit shall be stored and handled in accordance with the unit manufacturer’s instructions.

Part 2 — Products

2.01
EQUIPMENT

A.
General:

Unit shall be a factory-assembled, single-piece central station air handler. Unit may consist of a fan and coil section with factory-installed chilled water or direct expansion coil, preheat or reheat coil, heating coil section, filter section, mixing box or combination filter/mixing box, or access section as indicated on the equipment schedules. Unit base rail shall be 14 gage galvanized steel.

B.
Unit Cabinet:

1.
Unit panels shall be constructed of 20 gage galvanized steel. Casing panels shall be removable for easy access to the unit. All panels shall be gasketed to ensure a tight seal.

2.
Optional double wall construction shall be available with inner panels constructed of 20 gage steel.

3.
Hinged access doors shall be double wall with 1.5 lb dual-density fiberglass between galvanized steel panels.

4.
Insulation for casing panels on unit shall be 1-in. minimum thickness dual-density fiberglass insulation with a nominal density of not less than 1.5 lb per cubic foot.

5.
Insulation shall be secured to casing with waterproof adhesive.

6.
Condensate drain pans shall be sloped to prevent standing water and constructed of stainless steel; they shall have double wall construction with threaded drain connection.

C.
Fan Section:

1.
Fan sections shall be constructed of galvanized steel and shall have a formed channel base for integral mounting of fan, motor, and casing panels. Fan scroll, wheel, shaft, and bearings are to be rigidly secured to the base unit.

2.
Each unit shall have a single fan wheel and scroll. Fans shall be double width, double inlet type, with forward-curved blades. Wheels shall be bonderized steel with baked enamel, or galvanized steel.

3.
Fan wheels shall be keyed to the shaft and shall be designed for continuous operation at the maximum rated fan speed and motor horsepower. Fan wheels and shafts shall be selected to operate at least 25% below the first critical speed, and shall be statically and dynamically balanced as an assembly.

4.
Fan shafts shall be solid steel, turned, ground and polished.

5.
Fan bearings shall be self-aligning, pillow-block regreasable ball type selected for an average life of 200,000 hours at design operation conditions, per ANSI Code B3.15.

6.
Fan motor shall be mounted within the fan section casing on slide rails having 2 adjusting screws. Motor shall be NEMA (National Electrical Manufacturing Association) Design B with sizes and electrical characteristics as shown on the equipment schedule.

7.
Fan drive shall be designed for a 1.5 service factor and shall be factory mounted and aligned. Belt drive shall be variable or fixed-pitch type.

D.
Coil Sections:

1.
All coils shall have mill galvanized casings. Coils shall be factory leak tested at 450 psig air pressure.

2.
Chilled water coils shall have aluminum plate fins with belled collars bonded to 1/2-in. minimum OD copper tubes by mechanical expansion. Coils shall have galvanized steel casings and copper headers with threaded steel pipe connections. Working pressure shall be 300 psig at 200 F. Coils shall be drainable and have non-trapping circuits. No turbulence- promoting devices will be permitted inside the tubes. Headers shall have drain and vent connections.

3.
Direct-expansion coils shall have aluminum plate fins with belled collars bonded to 1/2-in. OD copper tubes by mechanical expansion. Coils shall be provided with pressure-type brass distributors with solder-type connections and shall have a minimum of 2 distributors. Coils for full face active or face-split operation shall have intertwined circuits for equal loading on each circuit. Suction and discharge connections shall be on the same end. Coils shall be designed and tested in accordance with ANSI/ASHRAE 15.

4.
Hot water coils shall have aluminum plate fins with belled collars bonded to copper tubes by mechanical expansion. Coils shall have galvanized steel casings and copper headers with threaded steel pipe connections. Working pressure shall be 175 psig at 400 F. Headers shall have drain and vent connections.

5.
Steam distributing coils (non-freeze type) shall have aluminum plate fins with an outer copper tube diameter of 1-in. with a 5/8-in. diameter inner distributing tube, galvanized steel casings, and steel headers. Working pressure shall be 175 psig at 400 F.

6.
Electric heat coils for use in large air-handling units shall be open wire type, 80% nickel, 20% chromium resistance coils, insulated by floating steatite bushings and supported in a galvanized steel frame. Bushings shall be recessed into embossed openings and stacked into supporting brackets spaced on not more than 4-in. centers. Thermal cutouts for primary and secondary overtemperature protection shall be provided to meet UL (Underwriters Laboratories) and NEC (National Electrical Code) requirements. Maximum element heating density shall be 55 watts/sq inch.

An integral control box shall be furnished by the manufacturer. It shall contain thermal cutouts, primary and secondary control, sub-circuit fusing, airflow switch, and fused control transformer.

E.
Filter Sections:

1.
Each filter section shall be designed and constructed to house the specific type of filter specified on the equipment schedule.

2.
Flat filter sections shall accept filters of standard sizes. Sections shall include side access slide rails and hinged door access. Flat filter section shall be arranged with minimum depth in direction of airflow.

3.
Angle filter section shall accept 2-in. filters arranged in horizontal V formation. Double-walled hinged doors shall be provided.

F.
Damper Sections:

1.
Mixing boxes and filter mixing boxes shall have parallel blade, interconnecting outside-air and return-air dampers. Damper blades shall have parallel bends for stiffness and shall be welded to 1/2-in. diameter steel rods rotating in nylon bushings and mounted in rigid galvanized steel frames. Dampers shall be sectionalized to limit blade width to no more than 50-in. to minimize blade warpage and to ensure tight closure. All mixing boxes and filter mixing boxes shall have double-walled hinged access doors.

2.
All dampers for mixing boxes and filter mixing boxes shall be rated as low-leakage dampers, having a leakage rate not to exceed 2% of air quantity calculated at 2000 fpm velocity through damper and 4.0-in. wg pressure difference. Damper blades shall be gasketed and perimeter sealing strips shall be provided.

G.
Access Sections:

1.
Access sections shall be installed where indicated on the drawings and shall be as specified on the equipment schedule.

2.
Access sections shall have double-walled hinged doors.

H.
Special Features:

The following unit options shall be available. 

1.
Coil Section:

a.
Chilled water coil with copper plate fins or e-coated fins and stainless steel casing.

b.
Direct-expansion coil with copper plate fins or e-coated fins and stainless steel casing.

c.
Hot water (U-bend) coil with copper plate fins or e-coated fins and stainless steel casing.

d.
Steam distributing coil with copper fins or e-coated fins.

I.
Electrical Accessories:

1.
Starters:

Factory-supplied disconnects shall be covered under a 1 year limited warranty from the manufacturer from the date of shipment.

a.
Starter without disconnect:

1)
Adjustable motor overload with trip indication.

2)
Manual overload reset button (accessible without opening enclosure).

3)
115-v fused secondary control transformer (fuse included — fused primary and secondary over 50 amps).

4)
Hand/Off/Auto selector switch (accessible without opening enclosure).

5)
Separate 4-position terminal strip for remote H-O-A wiring.

6)
C series contactors.

7)
Horsepower rated for motor applications.

8)
NEMA 4X type non-metallic enclosures.

9)
Lug connections for field wiring.

10)
Factory mounted, wired, and run tested with factory-supplied motor.

11)
UL listed.

b.
Combination Starter/Disconnect:

1)
Non-fused UL 508 disconnect switch with lockable handle (locks not provided).

2)
Cover interlock.

3)
Adjustable motor overload with trip indication.

4)
Manual overload reset button (accessible without opening enclosure).

5)
115-v fused secondary control transformer (fuse included — fused primary and secondary over 50 amps).

6)
Hand/Off/Auto selector switch (accessible without opening enclosure).

7)
Separate 4-position terminal strip for remote H-O-A wiring.

8)
C series contactors.

9)
Horsepower rated for motor applications.

10)
NEMA 4X type non-metallic enclosures.

11)
Lug connections for field power wiring.

12)
Factory mounted, wired, and run tested with factory-supplied motor.

13)
UL listed.

J.
Variable Frequency Drives:

1.
Factory-mounted variable frequency drives (VFDs) shall be wired to factory-supplied motors.

2.
Factory-supplied VFDs are programmed and started up from the factory and qualify the VFD, through ABB, for a 24-month warranty from date of commissioning or 30 months from date of sale, whichever occurs first.

3.
The VFD parameters are programmed into the controller and removable keypad. In the event that the VFD fails and needs replacement, the program can then be uploaded to the replacement VFD via the original keypad.

4.
The VFD package as specified herein shall be enclosed in a UL Listed type enclosure, exceeding NEMA enclosure design criteria (enclosures with only NEMA ratings are not acceptable), completely assembled and tested by the manufacturer in an ISO 9001 facility. The VFD tolerated voltage window shall allow the VFD to operate from a line of +30% nominal, and –35% nominal voltage as a minimum.

a.
Environmental operating conditions: VFDs shall be capable of continuous operation at –15 to 40 C (5 to 104 F) ambient temperature with no frost allowed as per VFD manufacturers documented/submittal data or VFD must be oversized to meet these temperature requirements. Not acceptable are VFDs that can only operate at 40 C intermittently (average during a 24-hour period) and therefore must be oversized. VFDs shall be capable of operating at altitude 0 to 3300 ft above sea level and less than 95% humidity, non-condensing. All circuit boards shall have conformal coating.

b.
Enclosure shall be rated UL Type 1 and shall be UL listed as a plenum rated VFD. VFDs without these ratings are not acceptable. Type 1 enclosures with only NEMA ratings are not acceptable (must be UL Type 1).

5.
All VFDs shall have the following standard features:

a.
All VFDs shall have the same customer interface, including digital display, and keypad, regardless of horsepower rating. The keypad shall be removable, capable of remote mounting and allow for uploading and downloading of parameter settings as an aid for start-up of multiple VFDs. 

b.
The keypad shall include Hand-Off-Auto selections and manual speed control. The drive shall incorporate “bumpless transfer” of speed reference when switching between “Hand” and “Auto” modes. There shall be fault reset and “Help” buttons on the keypad. The Help button shall include “on-line” assistance for programming and troubleshooting. 

c.
There shall be a built-in timeclock in the VFD keypad. The clock shall have a battery back-up with 10 years minimum life span. The clock shall be used to date and time stamp faults and record operating parameters at the time of fault. If the battery fails, the VFD shall automatically revert to hours of operation since initial power up. Capacitor back-up is not acceptable. The clock shall also be programmable to control start/stop functions, constant speeds, PID (proportinal integral derivative loop) parameter sets and output Form-C relays. The VFD shall have a digital input that allows an override to the timeclock (when in the off mode) for a programmable time frame. There shall be four (4) separate, independent timer functions that have both weekday and weekend settings.

d.
The VFDs shall utilize pre-programmed application macros specifically designed to facilitate start-up. The Application Macros shall provide one command to reprogram all parameters and customer interfaces for a particular application to reduce programming time. The VFD shall have two user macros to allow the end-user to create and save custom settings.

e.
The VFD shall have cooling fans that are designed for easy replacement. The fans shall be designed for replacement without requiring removing the VFD from the wall or removal of circuit boards. The VFD cooling fans shall operate only when required. To extend the fan and bearing operating life, the VFD shall cycle the cooling fans on and off as required.

f.
The VFD shall be capable of starting into a coasting load (forward or reverse) up to full speed and accelerate or decelerate to set point without tripping or component damage (flying start). 

g.
The VFD shall have the ability to automatically restart after an overcurrent, over-voltage, under-voltage, or loss of input signal protective trip. The number of restart attempts, trial time, and time between attempts shall be programmable.

h.
The overload rating of the drive shall be 110% of its normal duty current rating for 1 minute every 10 minutes, 130% overload for 2 seconds. The minimum FLA rating shall meet or exceed the values in the NEC/UL table 430.250 for 4-pole motors.

i.
The VFD shall have internal 5% impedance reactors to reduce the harmonics to the power line and to add protection from AC line transients. The 5% impedance may be from dual (positive and negative DC bus) reactors, or 5% AC line reactors. VFDs with only one DC reactor shall add an AC line reactor.

j.
The input current rating of the VFD shall be no more than 3% greater than the output current rating. VFDs with higher input current ratings require the upstream wiring, protection devices, and source transformers to be oversized per NEC 430.120. Input and output current ratings must be shown on the VFD nameplate.

k.
The VFD shall include a coordinated AC transient surge protection system consisting of 4 to 120 joule rated MOVs (phase to phase and phase to ground), a capacitor clamp, and 5% impedance reactors.

l.
The VFD shall provide a programmable loss-of-load (broken belt/broken coupling) Form-C relay output. The drive shall be programmable to signal the loss-of-load condition via a keypad warning, Form-C relay output, and/or over the serial communications bus. The loss-of-load condition sensing algorithm shall include a programmable time delay that will allow for motor acceleration from zero speed without signaling a false loss-of-load condition. 

m.
The VFD shall have user programmable underload and overload curve functions to allow user defined indications of broken belt or mechanical failure/jam condition causing motor overload

n.
The VFD shall include multiple “two zone” PID algorithms that allow the VFD to maintain PID control from two separate feedback signals (4 to 20 mA, 0 to 10V, and/or serial communications). The two zone control PID algorithm will control motor speed based on a minimum, maximum, or average of the two feedback signals. All of the VFD PID controllers shall include the ability for “two zone” control.

o.
If the input reference (4 to 20 mA or 2 to 10 V) is lost, the VFD shall give the user the option of either (1) stopping and displaying a fault, (2) running at a programmable preset speed, (3) hold the VFD speed based on the last good reference received, or (4) cause a warning to be issued, as selected by the user. The drive shall be programmable to signal this condition via a keypad warning, Form-C relay output and / or over the serial communication bus.

p.
The VFD shall have programmable “Sleep” and “Wake up” functions to allow the drive to be started and stopped from the level of a process feedback signal.

6.
All VFDs to have the following adjustments:

a.
Three (3) programmable critical frequency lockout ranges to prevent the VFD from operating the load continuously at an unstable speed. The lockout range must be fully adjustable, from 0 to full speed.

b.
Two (2) PID set point controllers shall be standard in the drive, allowing pressure or flow signals to be connected to the VFD, using the microprocessor in the VFD for the closed-loop control. The VFD shall have 250 mA of 24 VDC auxiliary power and be capable of loop powering a transmitter supplied by others. The PID set point shall be adjustable from the VFD keypad, analog inputs, or over the communications bus. There shall be two independent parameter sets for the PID controller and the capability to switch between the parameter sets via a digital input, serial communications or from the keypad. The independent parameter sets are typically used for night setback, switching between summer and winter set points, etc.

c.
There shall be an independent, second PID loop that can utilize the second analog input and modulate one of the analog outputs to maintain the set point of an independent process (ie. valves, dampers, etc.). All set points, process variables, etc. to be accessible from the serial communication network.

d.
Two (2) programmable analog inputs shall accept current or voltage signals. 

e.
Two (2) programmable analog outputs (0 to 20 mA or 4 to 20 mA). The outputs may be programmed to output proportional to Frequency, Motor Speed, Output Voltage, Output Current, Motor Torque, Motor Power (kW), DC Bus voltage, Active Reference, Active Feedback, and other data.

f.
Six (6) programmable digital inputs for maximum flexibility in interfacing with external devices. All digital inputs shall be programmable to initiate upon an application or removal of 24 VDC or 24 VAC.

g.
Three (3) programmable, digital Form-C relay outputs. The relay outputs shall include programmable on and off delay times and adjustable hysteresis. The relays shall be rated for maximum switching current 8 amps at 24 VDC and 0.4 A at 250 VAC; Maximum voltage 300 VDC and 250 VAC; continuous current rating of 2 amps RMS. Outputs shall be true Form-C type contacts; open collector outputs are not acceptable.

h.
Run permissive circuit: There shall be a run permissive circuit for damper or valve control. Regardless of the source of a run command (keypad, input contact closure, time-clock control, or serial communications), the VFD shall provide a dry contact closure that will signal the damper to open (VFD motor does not operate). When the damper is fully open, a normally open dry contact (end-switch) shall close. The closed end-switch is wired to a VFD digital input and allows VFD motor operation. Two separate safety interlock inputs shall be provided. When either safety is opened, the motor shall be commanded to coast to stop and the damper shall be commanded to close. The keypad shall display “start enable 1 (or 2) missing.” The safety input status shall also be transmitted over the serial communications bus. 

i.
The VFD control shall include a programmable time delay for VFD start and a keypad indication that this time delay is active. A Form C relay output provides a contact closure to signal the VAV boxes open. This will allow VAV boxes to be driven open before the motor operates. The time delay shall be field programmable from 0 to 120 seconds. Start delay shall be active regardless of the start command source (keypad command, input contact closure, time-clock control, or serial communications).

j.
Seven (7) programmable preset speeds.

k.
Two independently adjustable accelerate and decelerate ramps with 1 to 1800 seconds adjustable time ramps.

l.
The VFD shall include a motor flux optimization circuit that will automatically reduce applied motor voltage to the motor to optimize energy consumption and reduce audible motor noise. The VFD shall have selectable software for optimization of motor noise, energy consumption, and motor speed control.

m.
The VFD shall include a carrier frequency control circuit that reduces the carrier frequency based on actual VFD temperature that allows higher carrier frequency settings without derating the VFD.

n.
The VFD shall include password protection against parameter changes.

7.
The keypad shall include a backlit LCD display. The display shall be in complete English words for programming and fault diagnostics (alpha-numeric codes are not acceptable). All VFD faults shall be displayed in English words. The keypad shall include a minimum of 14 assistants including:

a.
Start-up assistant 

b.
Parameter assistants

c.
PID assistant

d.
Reference assistant

e.
I/O assistant

f.
Serial communications assistant

g.
Option module assistant

h.
Panel display assistant

i.
Low noise set-up assistant

j.
Maintenance assistant 

k.
Troubleshooting assistant

l.
Drive optimizer assistants

8.
All applicable operating values shall be capable of being displayed in engineering (user) units. A minimum of three operating values from the list below shall be capable of being displayed at all times. The display shall be in complete English words (alpha-numeric codes are not acceptable):

a.
Output Frequency

b.
Motor Speed (RPM, %, or Engineering units)

c.
Motor Current

d.
Motor Torque

e.
Motor Power (kW)

f.
DC Bus Voltage

g.
Output Voltage

9.
The VFD shall include a fireman’s override input. Upon receipt of a contact closure from the fire / smoke control station, the VFD shall operate in one of two modes: 1) Operate at a programmed predetermined fixed speed ranging from -500 Hz (reverse) to 500 Hz (forward). 2) Operate in a specific fireman’s override PID algorithm that automatically adjusts motor speed based on override set point and feedback. The mode shall override all other inputs (analog/digital, serial communication, and all keypad commands), except customer defined safety run interlocks, and force the motor to run in one of the two modes above. “Override Mode” shall be displayed on the keypad. Upon removal of the override signal, the VFD shall resume normal operation, without the need to cycle the normal digital input run command. 

10.
Serial Communications:

a.
The VFD shall have an EIA-485 port as standard. The standard protocols shall be Modbus, Johnson Controls N2, Siemens Building Technologies FLN, and BACnet*. [Optional protocols for LonWorks†, Profibus, EtherNet, BACnet IP, and DeviceNet shall be available.] Each individual drive shall have the protocol in the base VFD. The use of third party gateways and multiplexers is not acceptable. All protocols shall be “certified” by the governing authority (i.e., BTL Listing for BACnet). Use of non-certified protocols is not allowed.

b.
The BACnet connection shall be an EIA-485, MS/TP interface operating at 9.6, 19.2, 38.4, or 76.8 Kbps. The connection shall be tested by the BACnet Testing Labs (BTL) and be BTL Listed. The BACnet interface shall conform to the BACnet standard device type of an Applications Specific Controller (B-ASC). The interface shall support all BIBBs defined by the BACnet standard profile for a B-ASC including, but not limited to:

1)
Data Sharing – Read Property – B.

2)
Data Sharing – Write Property – B.

3)
Device Management – Dynamic Device Binding (Who-Is; I-Am).

4)
Device Management – Dynamic Object Binding (Who-Has; I-Have).

5)
Device Management – Communication Control – B.

c.
If additional hardware is required to obtain the BACnet interface, the VFD manufacturer shall supply one BACnet gateway per drive. Multiple VFDs sharing one gateway shall not be acceptable.

d.
Serial communication capabilities shall include, but not be limited to; run-stop control, speed set adjustment, proportional/integral/derivative PID control adjustments, current limit, accelerate/decelerate time adjustments, and lock and unlock the keypad.  The drive shall have the capability of allowing the DDC (direct digital controls) to monitor feedback such as process variable feedback, output speed / frequency, current (in amps), % torque, power (kW), kilowatt hours (resettable), operating hours (resettable), and drive temperature. The DDC shall also be capable of monitoring the VFD relay output status, digital input status, and all analog input and analog output values. All diagnostic warning and fault information shall be transmitted over the serial communications bus. Remote VFD fault reset shall be possible. 

e.
The VFD shall include an independent PID loop for customer use. The independent PID loop may be used for cooling tower bypass valve control, chilled water valve / hot water valve control, etc. Both the VFD PID control loop and the independent PID control loop shall continue functioning even if the serial communications connection is lost. As default, the VFD shall keep the last good set point command and last good DO (digital output) and AO (analog output) commands in memory in the event the serial communications connection is lost and continue controlling the process.

11.
EMI/RFI filters. All VFDs shall include EMI/RFI (electromagnetic interface/radio frequency interface) filters. The onboard filters shall allow the VFD assembly to be CE Marked and the VFD shall meet product standard EN 61800-3 for the First Environment restricted level with up to 100 feet of motor cable. No Exceptions. Certified test reports shall be provided with the submittals confirming compliance to EN 61800-3, First Environment.

12.
All VFDs through 75 hp at 480 V shall be protected from input and output power mis-wiring. The VFD shall sense this condition and display an alarm on the keypad. The VFD shall not sustain damage from this power mis-wiring condition.

13.
Operational Functions:

a.
The drive shall contain two separate acceleration/deceleration times with auto tuning for optimum setting (0.1 to 6000 seconds) with choice of linear, S, or C curves that shall be factory programmed to match the fan load and prevent nuisance overcurrent fault trips.

b.
The drive shall be equipped with both local/remote and manual/auto keys on touchpad.

c.
The drive shall be equipped with a quick setup key.

d.
The drive shall contain 15 preset speeds, which can be activated from the keypad, terminal inputs, and host computer.

e.
The drive shall have the capability of storable special custom user setting.

f.
The drive shall restart into a rotating motor operating in either the forward or reverse direction and match that frequency.

g.
The drive shall have adjustable soft stall (10% to 150%) which reduces frequency and voltage of the inverter to sustain a run in an overload situation factory programmed for each motor’s characteristics.

h.
The drive shall be capable of performing a time base pattern run using 4 groups of 8 patterns each using the 15 preset speed values for a maximum of 32 different patterns.

i.
The drive shall have adjustable UL listed electronic overload protection (10% to 100%) factory programmed to match each motor’s FLA/RLA (full load amps/rated load amps) ratings.

j.
The drive shall have a custom programmable volt/hertz pattern.

14.
Protective Features:

a.
The drive shall be rated for 200,000 AIC (ampere interrupting capacity). The use of input fuses to achieve this rating shall not be acceptable.

b.
The drive shall have external fault input.

c.
The drive shall be capable of resetting faults remotely and locally.

d.
The drive shall be programmable to alert the following alarms:

1)
Over torque alarm.

2)
Inverter overload pre-alarm.

3)
Motor overload pre-alarm.

4)
Braking resistor overload pre-alarm.

5)
Inverter overheat pre-alarm.

6)
Undercurrent alarm.

7)
Overcurrent pre-alarm.

8)
Communication error alarm.

9)
Cumulative timer alarm.

10)
Executing retry.

e.
The drive shall identify and display the following faults:

1)
Overcurrent during acceleration trip.

2)
Overcurrent during deceleration trip.

3)
Overcurrent during normal run trip.

4)
Overcurrent on the DC Bus during acceleration trip.

5)
Overcurrent on the DC Bus during deceleration trip.

6)
Overcurrent on the DC Bus during normal run trip.

7)
Load end overcurrent trip detected at start-up (output terminals, motor wiring, etc.).

8)
U-phase short circuit trip detected at start-up.

9)
V-phase short circuit trip detected at start-up.

10)
W-phase short circuit trip detected at start-up.

11)
Overvoltage during acceleration trip.

12)
Overvoltage during deceleration trip.

13)
Overvoltage during normal (constant speed) run trip.

14)
Inverter overloaded trip.

15)
Motor overloaded trip.

16)
Inverter overheat trip.

17)
Emergency off trip message.

18)
EEPROM failure during write cycle.

19)
EEPROM abnormality during initial reading.

20)
RAM error.

21)
ROM error.

22)
CPU error.

23)
Communication interruption error.

24)
Gate array error.

25)
Output current detection circuit error.

26)
Option PCB error trip.

27)
Low operating current trip.

28)
Main circuit under voltage trip.

29)
Over torque trip.

30)
Software detected earth fault trip.

31)
Hardware detected earth fault trip.

32)
Inverter type form mismatch error.

33)
EEPROM type form mismatch error.

15.
Monitor Functions:

a.
The drive digital display shall be capable of displaying the following: Frequency, percent current, current amps, percent voltage I/O, voltage in volts I/O, RPM, GPM, I/O watts, torque, and input reference signal, kWh.

b.
The drive shall have 320 programmable parameters which can be changed while the drive is operating.

c.
The drive’s 353 parameters shall be adjustable from the 8-key touchpad or computer link.

d.
The drive’s 8-key touchpad shall be NEMA 12 rated.

e.
The drive’s keypad shall be capable of being extended 15 ft from the drive.

f.
The drive shall contain a reset of all parameters to factory default settings or user defaults (whichever one is chosen).

g.
The drive shall have 2 programmable analog outputs programmable to 17 choices.

h.
The drive shall have one programmable relay output programmable to 67 choices.

i.
The drive shall have 8 programmable digital inputs programmable to 54 choices.

j.
The drive shall have a pulse train output proportional to frequency (48, 96, 360 times frequency).

k.
The drive shall have an elapsed time meter.
