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 VLT 6000 HVAC
 Operating InstructionsSoftware version: 3.0x
 These Operating Instructions can be used for all VLT 6000HVAC frequency converters with software version 3.0x.The software version number can be seen from parameter624.
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 The voltage of the frequency converteris dangerous whenever the equipmentis connected to mains. Incorrect
 installation of the motor or the frequency convertermay cause damage to the equipment, seriouspersonal injury or death.Consequently, the instructions in this manual,as well as national and local rules and safetyregulations, must be complied with.
 ■ Safety regulations1. The frequency converter must be disconnected
 from mains if repair work is to be carried out. Checkthat the mains supply has been disconnectedand that the necessary time has passed beforeremoving motor and mains plugs.
 2. The [OFF/STOP] key on the control panel ofthe frequency converter does not disconnectthe equipment from mains and is thus notto be used as a safety switch.
 3. Correct protective earthing of the equipmentmust be established, the user must be protectedagainst supply voltage, and the motor must beprotected against overload in accordance withapplicable national and local regulations.
 4. The earth leakage currents are higher than 3.5 mA.5. Protection against motor overload is included in
 the factory setting. Parameter 117, Motor thermalprotection default value is ETR trip 1.Note: The function is initialised at 1.0 x ratedmotor current and rated motor frequency (seeparameter 117, Motor thermal protection).
 6. Do not remove the plugs for the motor and mainssupply while the frequency converter is connectedto mains. Check that the mains supply has beendisconnected and that the necessary time haspassed before removing motor and mains plugs.
 7. Reliable galvanic isolation (PELV) is not compliedwith if the RFI switch is placed in OFF position.This means that all control in - and outputscan only be considered low-voltage terminalswith basic galvanic isolation.
 8. Please note that the frequency converter hasmore voltage inputs than L1, L2 and L3, whenthe DC-bus terminals are used.Check that all voltage inputs have beendisconnected and that the necessary time haspassed before repair work is commenced.
 ■ Warning against unintended start1. The motor can be brought to a stop by
 means of digital commands, bus commands,references or a local stop, while the frequencyconverter is connected to mains.If personal safety considerations make it necessaryto ensure that no unintended start occurs, thesestop functions are not sufficient.
 2. While parameters are being changed, themotor may start. Consequently, the stop key[OFF/STOP] must always be activated, followingwhich data can be modified.
 3. A motor that has been stopped may start if faultsoccur in the electronics of the frequency converter,or if a temporary overload or a fault in the supplymains or the motor connection ceases.
 ■ Use on isolated mainsSee section RFI Switch regarding use on isolated mains.
 It is important to follow the recommendationsregarding installation on IT-mains, since sufficientprotection of the complete installation must beobserved. Not taking care using relevant monitoringdevices for IT-mains may result in damage.
 MG-61-A2.02 - VLT is a registered Danfoss trademark 5
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 Warning:Touching the electrical parts may be fatal - even after the equipment has beendisconnected from mains.
 Using VLT 6002 - 6005, 200-240 V: Wait at least 4 minutesUsing VLT 6006 - 6062, 200-240 V: Wait at least 15 minutesUsing VLT 6002 - 6005, 380-460 V: Wait at least 4 minutesUsing VLT 6006 - 6072, 380-460 V: Wait at least 15 minutesUsing VLT 6102 - 6352, 380-460 V: Wait at least 20 minutesUsing VLT 6400 - 6550, 380-460 V: Wait at least 15 minutesUsing VLT 6002 - 6006, 525-600 V: Wait at least 4 minutesUsing VLT 6008 - 6027, 525-600 V: Wait at least 15 minutesUsing VLT 6032 - 6275, 525-600 V: Wait at least 30 minutes
 MG-61-A2.02 - VLT is a registered Danfoss trademark6
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 ■ Introduction to Operating Instructions
 These Operating Instructions are a tool intended for persons who are to install, operate and programthe VLT 6000 HVAC.A VLT 6000 HVAC comes with Operating Instructions as well as Quick Setup Guide. In addition, aDesign Guide can be ordered for use when designing installations that will include a VLT 6000 HVAC.See Available literature.
 Operating Instructions: These are instructions in how to ensure optimum mechanical andelectrical installation, commissioning and service. The OperatingInstructions also include a description of the software parameters,thereby enabling easy adaptation of the VLT 6000 HVAC to yourapplication.
 Quick Setup Guide: Helps you to quickly install and commission the VLT 6000 HVAC.
 Design Guide: Used when designing installations that include a VLT 6000 HVAC. TheDesign Guide gives detailed information about VLT 6000 HVAC andHVAC installations, including a selection tool to enable you to choosethe right VLT 6000 HVAC with its relevant options and modules. TheDesign Guide also contains examples of the most common HVACapplications. Furthermore, the Design Guide has all information relatingto serial communication.
 These Operating Instructions are divided into four sections with information about VLT 6000 HVAC.
 Introduction to HVAC: This section tells you the advantages you can obtain by using a VLT6000 HVAC - such as AEO, Automatic Energy Optimization, RFIfilters and other HVAC-relevant functions. This section also containsexamples of application as well as information about Danfoss andCE-labelling.
 Installation: This section tells you how to carry out mechanically correct installationof the VLT 6000 HVAC. In addition, this section includes a descriptionof how to ensure that the installation of your VLT 6000 HVACis EMC-correct. Furthermore, a list is given of mains and motorconnections, together with a description of the control card terminals.
 Programming: This section describes the control unit and the software parametersfor the VLT 6000 HVAC. Also included is a guide to the Quick Setupmenu, which allows you to get started on your application very quickly.
 All about VLT 6000 HVAC This section gives information about status, warning and errormessages from the VLT 6000 HVAC. Additionally, information is givenon technical data, service, factory settings and special conditions.
 Indicates a general warning
 NB!:Indicates something to be noted by the reader
 Indicates a high-voltage warning
 MG-61-A2.02 - VLT is a registered Danfoss trademark 7
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 ■ Available literatureBelow is a list of the literature available for VLT6000 HVAC. It must be noted that there may bedeviations from one country to the next.
 Please also refer to our web site http://drives.dan-foss.com for information about new literature.
 Supplied with the unit:
 Operating instructions ...................................................................................................................... MG.60.AX.YYQuick Setup ...................................................................................................................................... MG.60.CX.YYVLT 6400-6550 Installation Guide .................................................................................................... MG.56.AX.YYVLT 6152-6352 Installation Guide ....................................................................................................... MI.90.JX.YY
 Communication with VLT 6000 HVAC:
 Software Dialog ................................................................................................................................. MG.50.EX.YYProfibus Manual ................................................................................................................................ MG.10.LX.YYMetasys N2 Manual ........................................................................................................................... MG.60.FX.YYLonWorks Manual .............................................................................................................................. MG.60.EX.YYLandis/Staefa Apogee FLN Manual .................................................................................................. MG.60.GX.YYModbus RTU Manual ....................................................................................................................... MG.10.SX.YYDeviceNet Manual ............................................................................................................................ MG.50.HX.YY
 Instructions for VLT 6000 HVAC:
 LCP Remote Kit IP20 ......................................................................................................................... MI.56.AX.51LCP Remote Kit IP54 ......................................................................................................................... MI.56.GX.52LC-filter ............................................................................................................................................... MI.56.DX.51IP20 terminal cover ............................................................................................................................. MI.56.CX.51RCD instructions ................................................................................................................................ MI.66.AX.YYRelay card instructions ....................................................................................................................... MI.66.BX.YY
 Various literature for VLT 6000 HVAC:
 Design Guide .................................................................................................................................... MG.60.BX.YYData sheet ......................................................................................................................................... MD.60.AX.YYInstallation Guide .............................................................................................................................. MG.56.AX.YYVLT 6000 HVAC Cascade Controller .................................................................................................. MG.60.IX.YY
 X = version number YY = language version
 ■ VLT 6000 Advantages in a HVAC installationOne advantage involved in using a VLT 6000 HVAC isthat this unit has been designed to regulate the speedof fans and rotary pumps while consuming the smallestpossible amount of energy. Consequently, if a VLT6000 HVAC is used in a HVAC installation, optimumenergy savings are guaranteed, since less energy isused with a frequency converter than with the traditionalHVAC regulation principles. Another advantage inusing the VLT 6000 HVAC is that regulation is improvedand can easily adapt to a new flow or pressurerequirement in an installation. The use of a VLT 6000HVAC offers the following additional advantages:
 • VLT 6000 HVAC has been designed forHVAC applications.
 • A wide power range - from 1.1-400 kWunits with a unique design.
 • IP 20 and IP 54 enclosures that can be mountedside by side. For power sizes ≥ 90kW ( ≥ 30kWfor 200 V) IP 00 is also available.
 • All unit types, except 525-600 V units, are availablewith an integral RFI filter, complying with EN 55011class A1 in the case of a 150 m screened/armouredmotor cable and EN 55011 class B in the case of ascreened/armoured motor cable up to 50 m long.
 • User-friendly design, which makes VLT 6000 HVACeasy to install, both mechanically and electrically.
 • Detachable LCP control panel with Hand-Off-Autobuttons and a graphics display of local speed.
 MG-61-A2.02 - VLT is a registered Danfoss trademark8
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 • High starting torque owing to AutomaticEnergy Optimization (AEO).
 • Automatic Motor Adaptation (AMA) ensuresoptimum motor utilisation.
 • Integral PID regulator with option of connectingtwo feedback signals (in connection with zoning),as well as setting of two set-points.
 • Sleep mode, which automatically turns themotor off, e.g. when there is no need for morepressure or flow in a system.
 • The "flying start" function enables the unitto catch a rotating fan.
 • Automatic ramp up/down to ensure thatthe VLT 6000 HVAC will not trip duringacceleration or deceleration.
 • All standard units have three integral, serial protocols- RS 485 FC protocol, Johnson’s Metasys N2and Landis/Staefa Apogee FLN. Communicationoption cards that can be connected are LonWorks,DeviceNet, Modbus RTU and Profibus.
 ■ Control principleA frequency converter rectifies AC voltage frommains into DC voltage, after which this DCvoltage is converted into a AC current with avariable amplitude and frequency.
 The motor is thus supplied with variable voltage andfrequency, which enables infinitely variable speedcontrol of three-phased, standard AC motors.
 1. Mains voltage3 x 200 - 240 V AC, 50 / 60 Hz.3 x 380 - 460 V AC, 50 / 60 Hz.3 x 525 - 600 V AC, 50 / 60 Hz.
 2. RectifierA three-phase rectifier bridge that rectifies ACcurrent into DC current.
 3. Intermediate circuitDC voltage = 1.35 x mains voltage [V].
 4. Intermediate circuit coilsEven out the intermediate circuit voltage and reducethe harmonic current feedback to the mains supply.
 5. Intermediate circuit capacitorsEven out the intermediate circuit voltage.
 6. InverterConverts DC voltage into variable AC voltagewith a variable frequency.
 7. Motor voltageVariable AC voltage, 0-100% of mains supply voltage.
 8. Control cardThis is where to find the computer that controlsthe inverter which generates the pulse pattern bywhich the DC voltage is converted into variableAC voltage with a variable frequency.
 MG-61-A2.02 - VLT is a registered Danfoss trademark 9
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 ■ AEO - Automatic Energy OptimizationNormally, the U/f characteristics have to be set on thebasis of the expected load at different frequencies.However, knowing the load at a given frequency in aninstallation is often a problem. This problem can besolved by using a VLT 6000 HVAC with its integralAutomatic Energy Optimization (AEO), which ensuresoptimum energy utilization. All VLT 6000 HVAC unitsfeature this function as a factory setting, i.e. it isnot necessary to adjust the frequency converter U/fratio in order to obtain maximum energy savings.In other frequency converters, the given load andvoltage/frequency ratio (U/f) must be assessed to carryout correct setting of the frequency converter.Using Automatic Energy Optimization (AEO), youno longer need to calculate or assess the systemcharacteristics of the installation, since Danfoss VLT6000 HVAC units guarantee optimum, load-dependentenergy consumption by the motor at all times.
 The figure on the right illustrates the workingrange of the AEO function, within which energyoptimization is enabled.
 If the AEO function has been selected in parameter101, Torque characteristics, this function will beconstantly active. If there is a major deviationfrom the optimum U/f ratio, the frequencyconverter will quickly adjust itself.
 Advantages of the AEO function
 • Automatic energy optimization• Compensation if an oversize motor is used• AEO matches operations to daily or
 seasonal fluctuations• Energy savings in a constant air volume system• Compensation in the oversynchronous
 working range• Reduces acoustic motor noise
 MG-61-A2.02 - VLT is a registered Danfoss trademark10
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 ■ Example of application - Speed control offan in ventilation systemThe AHU installation is able to distribute air throughoutthe building or to one or several parts of a building.Normally, an AHU installation consists of a fan anda motor that supply air, a fan scroll and a ductsystem with filters. If centralised air distribution isapplied, the efficiency of the installation will increaseand major energy savings can be made.A VLT 6000 HVAC enables excellent control andmonitoring, thereby ensuring perfect conditionsin the building at all times.
 This example shows an application with Run permissive,warning against no load and warning for filter change.The Run permissive function ensures that the frequencyconverter will not start the motor until the dischargedamper has opened. If the V-belt to the fan breaksand if the filter is to be changed, this applicationwill also give a warning on an output.
 Set the following parameters:Par. 100 Configuration Open loop [0]Par. 221 Warning: Low current, ILOW Depends on unitPar. 224 Warning: High frequency, f HIGH
 Par. 300 Terminal 16 Digital inputs Run permissive [8]Par. 302 Terminal 18 Digital inputs Start [1]Par. 308 Terminal 53, analogue input voltage Reference [1]Par. 309 Terminal 53, min. scaling 0 vPar. 310 Terminal 53, max. scaling 10 vPar. 319 Output Output frequency greater than fHIGH par. 224Par. 323 Relay 1 Start command active [27]Par. 326 Relay 2 Alarm or warning [12]Par. 409 Function at no load Warning [1]
 MG-61-A2.02 - VLT is a registered Danfoss trademark 11
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 ■ Example of application - Constant pressureregulation in water supply systemThe demand for water from waterworks variesconsiderably during the course of a day. In the night,practically no water is used, while in the morningand in the evening the consumption is high. In orderto maintain a suitable pressure in the water supplylines in relation to the current demand, the watersupply pumps are equipped with speed control.The use of frequency converters enables the energyconsumed by the pumps to be kept at a minimum,while optimizing the water supply to consumers.
 A VLT 6000 HVAC with its integral PID controllerensures simple and quick installation. For example,an IP54 unit can be mounted close to the pump onthe wall and the existing line cables can be used asmains supply to the frequency converter. A Pressuretransmitter (e.g. Danfoss MBS 33 0-10) bar canbe fitted a couples of metres from the joint outletpoint from the waterworks to obtain closed loopregulation. Danfoss MBS 33 is a two-wire transmitter(4-20 mA) that can be powered directly from a VLT6000 HVAC. The required setpoint (e.g. 5 bar) canbe set locally in parameter 418 Setpoint 1.
 Set the following parameters:Par. 100 Configuration Closed loop [1]Par. 205 Maximum reference 10 barPar. 302 Terminal 18 Digital inputs Start [1]Par. 314 Terminal 60, analog input current Feedback signal [2]Par. 315 Terminal 60, min. scaling 4 mAPar. 316 Terminal 60, max. scaling 20 mAPar. 403 Sleep mode timer 10 sec.Par. 404 Sleep frequency 15 HzPar. 405 Wake-up frequency 20 HzPar. 406 Boost setpoint 125%Par. 413 Minimum feedback 0Par. 414 Maximum feedback 10 barPar. 415 Process units Bar [16]Par. 418 Setpoint 1 5 barPar. 420 PID normal/inverse control NormalPar. 423 PID proportional gain 0.5-1.0Par. 424 PID integration time 3-10Par. 427 PID low pass filter 0.5-1.5
 MG-61-A2.02 - VLT is a registered Danfoss trademark12
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 ■ CE labellingWhat is CE labelling?The purpose of CE labelling is to avoid technicalobstacles to trade within EFTA and the EU. The EUhas introduced the CE label as a simple way ofshowing whether a product complies with the relevantEU directives. The CE label says nothing about thespecifications or quality of the product. Frequencyconverters are regulated by three EU directives:The machinery directive (98/37/EEC)All machines with critical moving parts are coveredby the machinery directive, which came into forceon 1 January 1995. Since a frequency converter islargely electrical, it does not fall under the machinerydirective. However, if a frequency converter is suppliedfor use in a machine, we provide information on safetyaspects relating to the frequency converter. We dothis by means of a manufacturer’s declaration.The low-voltage directive (73/23/EEC)Frequency converters must be CE labelled inaccordance with the low-voltage directive, whichcame into force on 1 January 1997. The directiveapplies to all electrical equipment and appliancesused in the 50 - 1000 Volt AC and the 75 -1500 Volt DC voltage ranges. Danfoss CE labelsin accordance with the directive and issues adeclaration of conformity upon request.
 The EMC directive (89/336/EEC)EMC is short for electromagnetic compatibility. Thepresence of electromagnetic compatibility meansthat the mutual interference between differentcomponents/appliances is so small that the functioningof the appliances is not affected.The EMC directive came into force on 1 January 1996.Danfoss CE labels in accordance with the directive andissues a declaration of conformity upon request. Inorder that EMC-correct installation can be carried out,this manual gives detailed instructions for installation.In addition, we specify the standards which ourdifferent products comply with. We offer the filters thatcan be seen from the specifications and provide othertypes of assistance to ensure the optimum EMC result.
 In the great majority of cases, the frequency converteris used by professionals of the trade as a complexcomponent forming part of a larger appliance, systemor installation. It must be noted that the responsibilityfor the final EMC properties of the appliance, systemor installation rests with the installer.
 NOTE: 525-600 V units are not CE labelled.
 ■ PC software and serial communicationDanfoss offers various options for serialcommunication. Using serial communication, it ispossible to monitor, program and control one or severalfrequency converters from a centrally located computer.All VLT 6000 HVAC units have a RS 485 port asstandard with a choice of four protocols. The protocolsselectable in parameter 500 Protocols are:• FC protocol• Johnson Controls Metasys N2• Landis/Staefa Apogee FLN• Modbus RTU
 A bus option card allows higher transmission speedthan RS 485. In addition, a higher number of unitscan be linked to the bus and alternative transmissionmedia can be used. Danfoss offers the followingoption cards for communication:• Profibus• LonWorks• DeviceNet
 Information on the installation of various optionsis not included in this manual.
 Using the RS 485 port enables communication, e.g.with a PC. A Windows TM program, called MCT 10, isavailable for this purpose. It can be used to monitor,program and control one or several VLT 6000 HVACunits. For further information, see the Design Guidefor VLT 6000 HVAC or contact Danfoss.
 500-566 Serial communication
 NB!:Information on the use of RS-485 serialinterface is not included in this manual. Forfurther information, see the Design Guide for
 VLT 6000 HVAC or contact Danfoss.
 MG-61-A2.02 - VLT is a registered Danfoss trademark 13

Page 14
                        

VLT® 6000 HVAC Series
 ■ Unpacking and ordering a VLT frequency converterIf you are in doubt as to which frequency converteryou have received and which options it contains,use the following to find out.
 ■ Type code ordering number stringOn the basis of your order, the frequencyconverter is given an ordering number that canbe seen from the nameplate on the unit. Thenumber may look as follows:VLT-6008-H-T4-B20-R3-DL-F10-A00-C0This means that the frequency converter ordered is aVLT 6008 for three-phase mains voltage of 380-460 V(T4) in Bookstyle enclosure IP 20 (B20). The hardwarevariant is with integral RFI filter, classes A & B (R3). Thefrequency converter features a control unit (DL) with aPROFIBUS option card (F10). No option card (A00)and no conformal coating (C0) Character no. 8 ( H)indicates the application range of the unit: H = HVAC.
 IP 00: This enclosure is only available for the largerpower sizes of the VLT 6000 HVAC series. It isrecommended for installation in standard cabinets.IP 20 Bookstyle: This enclosure is designed forcabinet installation. It takes up a minimum ofspace and can be fitted side-by-side withoutinstallation of extra cooling equipment.IP 20/NEMA 1: This enclosure is used as standardenclosure for VLT 6000 HVAC. It is ideal forcabinet installation in areas where a high degreeof protection is required. This enclose alsopermits side-by-side installation.IP 54: This enclosure can be fitted direct to thewall. Cabinets are not required. IP 54 unitscan also be installed side-by-side.
 Hardware variantThe units in the programme are available in thefollowing hardware variants:ST: Standard unit with or without control unit.
 Without DC terminals, except forVLT 6042-6062, 200-240 VVLT 6016-6275, 525-600 V
 SL: Standard unit with DC terminals.EX: Extended unit for VLT type 6152-6550 with
 control unit, DC terminals, connection ofexternal 24 V DC supply for back-up of controlPCB.
 DX: Extended unit for VLT type 6152-6550 withcontrol unit, DC terminals, built-in mains fusesand disconnector, connection of external 24 VDC supply for back-up of control PCB.
 PF: Standard unit for VLT 6152-6352 with 24 VDC supply for back-up of control PCB andbuilt-in main fuses. No DC terminals.
 PS: Standard unit for VLT 6152-6352 with 24 VDC supply for back-up of control PCB. No DCterminals.
 PD: Standard unit for VLT 6152-6352 with 24 VDC supply for back-up of control PCB, built-inmain fuses and disconnect. No DC terminals.
 RFI filterBookstyle units always come with an integral RFIfilter that complies with EN 55011-B with 20 mscreened/armoured motor cable and EN 55011-A1with 150 m screened/armoured motor cable. Unitsfor mains voltage of 240 V and a motor power of upto and including 3.0 kW (VLT 6005) and units for amains voltage of 380-460 V and a motor power ofup to 7.5 kW (VLT 6011) are always supplied withan integral class A1 & B filter. Units for higher motorpower than these (3.0 and 7.5 kW, respectively) canbe ordered either with or without an RFI filter. RFIfilters are not available for 525-600 V units.
 Control unit (keypad and display)All types of units in the programme, except forIP 54 units, can be ordered either with or withoutthe control unit. IP 54 units always come with acontrol unit. All types of units in the programme areavailable with built-in application options including arelay card with four relays or a cascade controllercard.
 Conformal CoatingAll types of units in the programme are availablewith or without conformal coating of the PCB.
 MG-61-A2.02 - VLT is a registered Danfoss trademark14
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VLT® 6000 HVAC Series
 Intr
 oduc
 tion
 toH
 VA
 C
 200-240 V
 Typecode
 Position in string
 T2
 9-10
 C00
 11-13
 B20
 11-13
 C20
 11-13
 CN1
 11-13
 C54
 11-13
 ST
 14-15
 SL
 14-15
 R0
 16-17
 R1
 16-17
 R3
 16-171.1 kW/1.5 HP 6002 X X X X X1.5 kW/2.0 HP 6003 X X X X X2.2 kW/3.0 HP 6004 X X X X X3.0 kW/4.0 HP 6005 X X X X X4.0 kW/5.0 HP 6006 X X X X X X5.5 kW/7.5 HP 6008 X X X X X X7.5 kW/10 HP 6011 X X X X X X11 kW/15 HP 6016 X X X X X X15 kW/20 HP 6022 X X X X X X18.5 kW/25 HP 6027 X X X X X X22 kW/30 HP 6032 X X X X X X30 kW/40 HP 6042 X X X X X X37 kW/50 HP 6052 X X X X X X45 kW/60 HP 6062 X X X X X X
 380-460 V
 Typecode
 Position in string
 T4
 9-10
 C00
 11-13
 B20
 11-13
 C20
 11-13
 CN1
 11-13
 C54
 11-13
 ST
 14-15
 SL
 14-15
 EX
 14-15
 DX
 14-15
 PS
 14-15
 PD
 14-15
 PF
 14-15
 R0
 16-17
 R1
 16-17
 R3
 16-171.1 kW/1.5 HP 6002 X X X X X1.5 kW/2.0 HP 6003 X X X X X2.2 kW/3.0 HP 6004 X X X X X3.0 kW/4.0 HP 6005 X X X X X4.0 kW/5.0 HP 6006 X X X X X5.5 kW/7.5 HP 6008 X X X X X7.5 kW/10 HP 6011 X X X X X11 kW/15 HP 6016 X X X X X X15 kW/20 HP 6022 X X X X X X18.5 kW/25 HP 6027 X X X X X X22 kW/30 HP 6032 X X X X X X30 kW/40 HP 6042 X X X X X X37 kW/50 HP 6052 X X X X X X45 kW/60 HP 6062 X X X X X X55 kW/75 HP 6072 X X X X X X75 kW/100 HP 6102 X X X X X X90 kW/125 HP 6122 X X X X X X110 kW/150 HP 6152 X X X X X X X X X X X132 kW/200 HP 6172 X X X X X X X X X X X160 kW/250 HP 6222 X X X X X X X X X X X200 kW/300 HP 6272 X X X X X X X X X X X250 kW/350 HP 6352 X X X X X X X X X X X315 kW/450 HP 6400 (X) X X X (X) X X355 kW/500 HP 6500 (X) X X X (X) X X400 kW/600 HP 6550 (X) X X X (X) X X
 (X): Compact IP 00 enclosure not
 available with DX
 Voltage
 T2: 200-240 VAC
 T4: 380-460 VAC
 Enclosure
 C00: Compact IP 00
 B20: Bookstyle IP 20
 C20: Compact IP 20
 CN1: Compact NEMA 1
 C54: Compact IP 54
 Hardware variant
 ST: Standard
 SL: Standard with DC terminals
 EX: Extended with 24 V supply and DC terminals
 DX: Extended with 24 V supply, DC terminals,
 disconnect and fuse
 PS: Standard with 24 V supply
 PD: Standard with 24 V supply, fuse and disconnect
 PF: Standard with 24 V supply and fuse
 RFI filter
 R0: Without filter
 R1: Class A1 filter
 R3: Class A1 and B filter
 NB!:NEMA 1 exceeds IP 20
 MG-61-A2.02 - VLT is a registered Danfoss trademark 15
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VLT® 6000 HVAC Series
 525-600 V
 Typecode
 Position in string
 T6
 9-10
 C00
 11-13
 C20
 11-13
 CN1
 11-13
 ST
 14-15
 R0
 16-171.1 kW/1.5 HP 6002 X X X X1.5 kW/2.0 HP 6003 X X X X2.2 kW/3.0 HP 6004 X X X X3.0 kW/4.0 HP 6005 X X X X4.0 kW/5.0 HP 6006 X X X X5.5 kW/7.5 HP 6008 X X X X7.5 kW/10 HP 6011 X X X X11 kW/15 HP 6016 X X X15 kW/20 HP 6022 X X X18.5 kW/25 HP 6027 X X X22 kW/30 HP 6032 X X X30 kW/40 HP 6042 X X X37 kW/50 HP 6052 X X X45 kW/60 HP 6062 X X X55 kW/75 HP 6072 X X X75 kW/100 HP 6100 X X X X90 kW/125 HP 6125 X X X X110 kW/150 HP 6150 X X X X132 kW/200 HP 6175 X X X X160 kW/250 HP 6225 X X X X200 kW/300 HP 6275 X X X X
 T6: 525-600 VAC
 C00: Compact IP 00
 C20: Compact IP 20
 CN1: Compact NEMA 1
 ST: Standard
 R0: Without filter
 NB!:NEMA 1 exceeds IP 20
 Optional selections, 200-600 V
 Display Position: 18-19D01) Without LCPDL With LCP
 Fieldbus option Position: 20-22F00 No optionsF10 Profibus DP V1F13 Profibus FMSF30 DeviceNetF40 LonWorks free topologyF41 LonWorks 78 kBpsF42 LonWorks 1.25 MBps
 Application option Position: 23-25A00 No optionsA312) Relay card 4 relaysA32 Cascade ControllerA40 Real Time ClockCoating Position: 26-27C03) No coatingC1 With coating
 1) Not available with enclosure compact IP 54
 2) Not available with fieldbus options (Fxx)
 3) Not available for power sizes from 6400 to 6550
 MG-61-A2.02 - VLT is a registered Danfoss trademark16
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VLT® 6000 HVAC Series
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 VA
 C
 ■ Ordering form
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VLT® 6000 HVAC Series
 ■ General technical data
 Mains supply (L1, L2, L3):
 Supply voltage 200-240 V units ....................................................................... 3 x 200/208/220/230/240 V ±10%Supply voltage 380-460 V units ....................................................................... 3 x 380/400/415/440/460 V ±10%Supply voltage 525-600 V units .............................................................................. 3 x 525/550/575/600 V ±10%Supply frequency ........................................................................................................................... 48-62 Hz ± 1%Max. imbalance of supply voltage ................................................................................................................. ± 3%VLT 6002-6011, 380-460 V and 525-600 V and VLT 6002-6005, 200-240 V ........ ±2.0% of rated supply voltageVLT 6016-6072, 380-460 V and 525-600 V and VLT 6006-6032, 200-240 V ........ ±1.5% of rated supply voltageVLT 6102-6550, 380-460 V and VLT 6042-6062, 200-240 V ............................... ±3.0% of rated supply voltageVLT 6100-6275, 525-600 V ..................................................................................... ±3% of rated supply voltageTrue Power factor (λ) .................................................................................................... 0.90 nominal at rated loadDisplacement Power Factor (cos. ϕ) .......................................................................................... near unity (>0.98)No. of switches on supply input L1, L2, L3 ....................................................................... approx. 1 time/2 min.Max. short-circuit current ...................................................................................................................... 100.000 A
 VLT output data (U, V, W):
 Output voltage ................................................................................................................ 0-100% of supply voltageOutput frequency:Output frequency 6002-6032, 200-240V .............................................................................. 0-120 Hz, 0-1000 HzOutput frequency 6042-6062, 200-240V ................................................................................ 0-120 Hz, 0-450 HzOutput frequency 6002-6062, 380-460V .............................................................................. 0-120 Hz, 0-1000 HzOutput frequency 6072-6550, 380-460V ................................................................................ 0-120 Hz, 0-450 HzOutput frequency 6002-6016, 525-600V .............................................................................. 0-120 Hz, 0-1000 HzOutput frequency 6022-6062, 525-600V ................................................................................ 0-120 Hz, 0-450 HzOutput frequency 6072-6275, 525-600V ................................................................................ 0-120 Hz, 0-450 HzRated motor voltage, 200-240 V units ............................................................................. 200/208/220/230/240 VRated motor voltage, 380-460 V units ............................................................................. 380/400/415/440/460 VRated motor voltage, 525-600 V units ............................................................................................ 525/550/575 VRated motor frequency ............................................................................................................................ 50/60 HzSwitching on output ................................................................................................................................ UnlimitedRamp times ...................................................................................................................................... 1 - 3600 sec.
 Torque characteristics:
 Starting torque .............................................................................................................................. 130% for 1 min.Starting torque (parameter 110 High break-away torque) ..................................... Max. torque: 160% for 0.5 sec.Acceleration torque ........................................................................................................................................ 100%Overload torque ............................................................................................................................................. 110%
 Control card, digital inputs:
 Number of programmable digital inputs ................................................................................................................ 8Terminal nos. .......................................................................................................... 16, 17, 18, 19, 27, 29, 32, 33Voltage level ......................................................................................................... 0-24 V DC (PNP positive logics)Voltage level, logical ’0’ ............................................................................................................................ < 5 V DCVoltage level, logical ’1’ ........................................................................................................................... >10 V DCMaximum voltage on input ....................................................................................................................... 28 V DCInput resistance, Ri ............................................................................................................................................ 2 kScanning time per input ............................................................................................................................ 3 msec.Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voltage (PELV). Inaddition, the digital inputs can be isolated from the other terminals on the control card by connectingan external 24 V DC supply and opening switch 4. See Switches 1-4.
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 Control card, analogue inputs
 No. of programmable analogue voltage inputs/thermistor inputs .......................................................................... 2Terminal nos. ............................................................................................................................................... 53, 54Voltage level ........................................................................................................................ 0 - 10 V DC (scalable)Input resistance, Ri ............................................................................................................................ approx. 10 kNo. of programmable analogue current inputs ................................................................................................... 1Terminal no ground. ........................................................................................................................................... 55Current range ...................................................................................................................... 0/4 - 20 mA (scalable)Input resistance, Ri ........................................................................................................................................... 200Resolution ........................................................................................................................................... 10 bit + signAccuracy on input ........................................................................................................ Max. error 1% of full scaleScanning time per input ............................................................................................................................ 3 msec.Reliable galvanic isolation: All analogue inputs are galvanically isolated from the supplyvoltage (PELV) and other high-voltage terminals.
 Control card, pulse input:
 No. of programmable pulse inputs ....................................................................................................................... 3Terminal nos. ......................................................................................................................................... 17, 29, 33Max. frequency on terminal 17 ...................................................................................................................... 5 kHzMax. frequency on terminals 29, 33 .......................................................................... 20 kHz (PNP open collector)Max. frequency on terminals 29, 33 .......................................................................................... 65 kHz (Push-pull)Voltage level ......................................................................................................... 0-24 V DC (PNP positive logics)Voltage level, logical ’0’ ............................................................................................................................ < 5 V DCVoltage level, logical ’1’ ........................................................................................................................... >10 V DCMaximum voltage on input ....................................................................................................................... 28 V DCInput resistance, Ri ............................................................................................................................................ 2 kScanning time per input ............................................................................................................................ 3 msec.Resolution ........................................................................................................................................... 10 bit + signAccuracy (100-1 kHz), terminals 17, 29, 33 ............................................................. Max. error: 0.5% of full scaleAccuracy (1-5 kHz), terminal 17 ............................................................................... Max. error: 0.1% of full scaleAccuracy (1-65 kHz), terminals 29, 33 ..................................................................... Max. error: 0.1% of full scaleReliable galvanic isolation: All pulse inputs are galvanically isolated from the supply voltage (PELV).In addition, pulse inputs can be isolated from the other terminals on the control card by connectingan external 24 V DC supply and opening switch 4. See Switches 1-4.
 Control card, digital/pulse and analogue outputs:
 No. of programmable digital and analogue outputs ........................................................................................... 2Terminal nos. ............................................................................................................................................... 42, 45Voltage level at digital/pulse output ..................................................................................................... 0 - 24 V DCMinimum load to ground (terminal 39) at digital/pulse output ........................................................................... 600Frequency ranges (digital output used as pulse output) ........................................................................... 0-32 kHzCurrent range at analogue output ...................................................................................................... 0/4 - 20 mAMaximum load to ground (terminal 39) at analogue output .............................................................................. 500Accuracy of analogue output .................................................................................... Max. error: 1.5% of full scaleResolution on analogue output. ....................................................................................................................... 8 bitReliable galvanic isolation: All digital and analogue outputs are galvanically isolated from thesupply voltage (PELV) and other high-voltage terminals.
 Control card, 24 V DC supply:
 Terminal nos. ............................................................................................................................................... 12, 13Max. load .................................................................................................................................................. 200 mATerminal nos. ground .................................................................................................................................. 20, 39
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VLT® 6000 HVAC Series
 Reliable galvanic isolation: The 24 V DC supply is galvanically isolated from the supply voltage(PELV), but has the same potential as the analogue outputs.
 Control card, RS 485 serial communication:
 Terminal nos. ............................................................................................................. 68 (TX+, RX+), 69 (TX-, RX-)Reliable galvanic isolation: Full galvanic isolation (PELV).
 Relay outputs:
 No. of programmable relay outputs ..................................................................................................................... 2Terminal nos., control card .................................................................................................................... 4-5 (make)Max. terminal load (AC) on 4-5, control card ........................................................................ 50 V AC, 1 A, 60 VAMax. terminal load (DC-1 (IEC 947)) on 4-5, control card ...................................................... 75 V DC, 1 A, 30 WMax. terminal load (DC-1) on 4-5, control card for UL/cUL applications ............... 30 V AC, 1 A / 42.5 V DC, 1ATerminal nos., power card and relay card .......................................................................... 1-3 (break), 1-2 (make)Max. terminal load (AC) on 1-3, 1-2 power card ................................................................ 240 V AC, 2 A, 60 VAMax. terminal load DC-1 (IEC 947) on 1-3, 1-2, power card and relay card .................................... 50 V DC, 2 AMin. terminal load on 1-3, 1-2, power card ................................................... 24 V DC, 10 mA, 24 V AC, 100 mA
 External 24 Volt DC supply (only available with VLT 6152-6550, 380-460 V):
 Terminal nos. ............................................................................................................................................... 35, 36Voltage range ..................................................................................... 24 V DC ±15% (max. 37 V DC for 10 sec.)Max. voltage ripple ..................................................................................................................................... 2 V DCPower consumption ........................................................................... 15 W - 50 W (50 W for start-up, 20 msec.)Min. pre-fuse ............................................................................................................................................... 6 AmpReliable galvanic isolation: Full galvanic isolation if the external 24 V DC supply is also of the PELV type.
 Cable lengths and cross-sections:
 Max. motor cable length, screened cable ................................................................................................... 150 mMax. motor cable length, unscreened cable ............................................................................................... 300 mMax. motor cable length, screened cable VLT 6011 380-460 V ................................................................. 100 mMax. motor cable length, screened cable VLT 6011 525-600 V ................................................................... 50 mMax. DC-bus cable length, screened cable ......................................... 25 m from frequency converter to DC bar.Max. cable cross-section to motor, see next sectionMax. cross-section for 24 V external DC supply ...................................................................... 2.5 mm2 /12 AWGMax. cross-section for control cables ..................................................................................... 1.5 mm 2 /16 AWGMax. cross-section for serial communication .......................................................................... 1.5 mm2 /16 AWGIf UL/cUL is to be complied with, cable with temperature class 60/75°C must be used(VLT 6002 - 6072 380 - 460 V, 525-600 V and VLT 6002 - 6032 200 - 240 V).If UL/cUL is to be complied with, cable with temperature class 75°C must be used(VLT 6042 - 6062 200 - 240 V, VLT 6102 - 6550 380 - 460 V, VLT 6100 - 6275 525 - 600 V).Connectors are for use of both copper and aluminium cables, unless other is specified.
 Control characteristics:
 Frequency range .................................................................................................................................. 0 - 1000 HzResolution on output frequency ............................................................................................................. ±0.003 HzSystem response time ............................................................................................................................... 3 msec.Speed, control range (open loop) .................................................................................... 1:100 of synchro. speedSpeed, accuracy (open loop) .......................................................................... < 1500 rpm: max. error ± 7.5 rpm>1500 rpm: max. error of 0.5% of actual speedProcess, accuracy (closed loop) ...................................................................... < 1500 rpm: max. error ± 1.5 rpm>1500 rpm: max. error of 0.1% of actual speedAll control characteristics are based on a 4-pole asynchronous motor
 Accuracy of display readout (parameters 009-012, Display readout):
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 Motor current [5] 0-140% load ............................................................. Max. error: ±2.0% of rated output currentPower kW [6], Power HP [7], 0-90% load ................................................ Max. error: ±5% of rated output power
 Externals:
 Enclosure .......................................................................................................... IP 00, IP 20, IP 21/NEMA 1, IP 54Vibration test ................................ 0.7 g RMS 18-1000 Hz random. 3 directions for 2 hours (IEC 68-2-34/35/36)Max. relative humidity .......................................................... 93 % + 2 %, -3 % (IEC 68-2-3) for storage/transportMax. relative humidity ............................................. 95 % non condensing (IEC 721-3-3; class 3K3) for operationAggressive environment (IEC 721-3-3) .................................................................................... Uncoated class 3C2Aggressive environment (IEC 721-3-3) ....................................................................................... Coated class 3C3Ambient temperature, VLT 6002-6005 200-240 V, 6002-6011 380-460 V, 6002-6011 525-600 V Bookstyle, IP20 ......................................................................................................... Max. 45°C (24-hour average max. 40°C)Ambient temperature, VLT 6006-6062 200-240 V, 6016-6550 380-460 V, 6016-6275 525-600 V IP 00, IP20 ......................................................................................................... Max. 40°C (24-hour average max. 35°C)Ambient temperature, VLT 6002-6062 200-240 V, 6002-6550 380-460 V, IP 54 ..................................................Max. 40°C (24-hour average max. 35°C)Min. ambient temperature in full operation ....................................................................................................... 0°CMin. ambient temperature at reduced performance .................................................................................... -10°CTemperature during storage/transport ........................................................................................... -25 - +65/70°CMax. altitude above sea level .................................................................................................................... 1000 mEMC standards applied, Emission ....................................... EN 61000-6-3/4, EN 61800-3, EN 55011, EN 55014EMC standards applied, Immunity ................................................................................................ EN 50082-2, EN61000-4-2, IEC 1000-4-3, EN 61000-4-4, EN 61000-4-5, ENV 50204, EN 61000-4-6, VDE 0160/1990.12
 NB!:VLT 6002-6275, 525-600 V units do not complywith EMC, Low Voltage or PELV directives.
 VLT 6000 HVAC protection
 • Electronic motor thermal protection against overload.
 • Temperature monitoring of heat-sink ensures that the frequency converter cuts out if the temperaturereaches 90°C for IP00, IP20 and NEMA 1. For IP54, the cut-out temperature is 80°C. Anovertemperature can only be reset when the temperature of the heat-sink has fallen below 60°C.
 For the units mentioned below, the limits are as follows:
 - VLT 6152, 380-460 V, cuts out at 75 °C and can be reset if the temperature is below 60 °C.- VLT 6172, 380-460 V, cuts out at 80 °C and can be reset if the temperature has fallen below 60° C.- VLT 6222, 380-460 V, cuts out at 95 °C and can be reset if the temperature has fallen below 65° C.- VLT 6272, 380-460 V, cuts out at 95 °C and can be reset if the temperature has fallen below 65° C.- VLT 6352, 380-460 V, cuts out at 105 °C and can be reset if the temperature has fallen below 75° C.
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VLT® 6000 HVAC Series
 • The frequency converter is protected against short-circuiting on motor terminals U, V, W.
 • The frequency converter is protected against earth fault on motor terminals U, V, W.
 • Monitoring of the intermediate circuit voltage ensures that the frequency converter cuts out if theintermediate circuit voltage gets too high or too low.
 • If a motor phase is missing, the frequency converter cuts out.
 • If there is a mains fault, the frequency converter is able to carry out a controlled decelleration.
 • If a mains phase is missing, the frequency converter will cut out or autoderate when a load is placed onthe motor.
 MG-61-A2.02 - VLT is a registered Danfoss trademark22
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 ■ Technical data, mains supply 3 x 200-240V
 According to international requirements VLT type 6002 6003 6004 6005 6006 6008 6011
 Output current4) IVLT,N [A] 6.6 7.5 10.6 12.5 16.7 24.2 30.8
 IVLT, MAX (60 s) [A] 7.3 8.3 11.7 13.8 18.4 26.6 33.9
 Output power (240
 V)SVLT,N [kVA] 2.7 3.1 4.4 5.2 6.9 10.1 12.8
 Typical shaft output PVLT,N [kW] 1.1 1.5 2.2 3.0 4.0 5.5 7.5
 Typical shaft output PVLT,N [HP] 1.5 2 3 4 5 7.5 10
 Max. cable
 cross-section to
 motor
 and DC-bus
 [mm2 ]/[AWG]
 4/10 4/10 4/10 4/10 10/8 16/6 16/6
 Max. input current(200 V) (RMS)IL,N
 [A]6.0 7.0 10.0 12.0 16.0 23.0 30.0
 Max. cable
 cross-section power
 [mm2 ]/[AWG] 2 )4/10 4/10 4/10 4/10 4/10 16/6 16/6
 Max. pre-fuses [-]/UL1) [A] 16/10 16/15 25/20 25/25 35/30 50 60
 Mains contactor [Danfoss type] CI 6 CI 6 CI 6 CI 6 CI 6 CI 9 CI 16
 Efficiency3) 0.95 0.95 0.95 0.95 0.95 0.95 0.95
 Weight IP 20 [kg] 7 7 9 9 23 23 23
 Weight IP 54 [kg] 11.5 11.5 13.5 13.5 35 35 38
 Power loss at
 max. load. [W]Total 76 95 126 172 194 426 545
 Enclosure VLT type IP 20 / IP 54
 1. For type of fuse, see section Fuses.
 2. American Wire Gauge.
 3. Measured using 30 m screened motor cables at rated load and rated frequency.
 4. Current ratings fulfill UL requirements for 208-240 V.
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VLT® 6000 HVAC Series
 ■ Technical data, mains supply 3x200-240V
 According to international requirements VLT type 6016 6022 6027 6032 6042 6052 6062
 Output current4)IVLT,N [A]
 (200-230 V)46.2 59.4 74.8 88.0 115 143 170
 IVLT, MAX (60 s)
 [A] (200-230 V)50.6 65.3 82.3 96.8 127 158 187
 IVLT,N[A] (240
 V)46.0 59.4 74.8 88.0 104 130 154
 IVLT, MAX (60 s)
 [A] (240 V)50.6 65.3 82.3 96.8 115 143 170
 Output powerSVLT,N [kVA]
 (240 V)19.1 24.7 31.1 36.6 41.0 52.0 61.0
 Typical shaft
 outputPVLT,N [kW] 11 15 18.5 22 30 37 45
 Typical shaft
 outputPVLT,N [HP] 15 20 25 30 40 50 60
 Max. cable
 cross-section
 to motor and
 DC-bus [mm2
 ]/[AWG]2) 5)
 Copper
 Aluminium6)
 16/6
 16/6
 35/2
 35/2
 35/2
 35/2
 50/0
 50/0
 70/1/0
 95/3/05)
 95/3/0
 90/250
 mcm5)
 120/4/0
 120/300
 mcm 5)
 Min. cable cross-section to motor
 and DC-bus [mm2 ]/[AWG]2)10/8 10/8 10/8 16/6 10/8 10/8 10/8
 Max. input current (200 V) (RMS)
 IL,N[A]46.0 59.2 74.8 88.0 101.3 126.6 149.9
 Max. cable
 cross-section
 power [mm 2
 ]/[AWG]2) 5)
 Copper
 Aluminium6)
 16/6
 16/6
 35/2
 35/2
 35/2
 35/2
 50/0
 50/0
 70/1/0
 95/3/05)
 95/3/0
 90/250
 mcm 5)
 120/4/0
 120/300
 mcm 5)
 Max. pre-fuses [-]/UL1) [A] 60 80 125 125 150 200 250
 Mains contactor[Danfoss type]
 [AC value]
 CI 32
 AC-1
 CI 32
 AC-1
 CI 37
 AC-1
 CI 61
 AC-1
 CI 85 CI 85 CI 141
 Efficiency3) 0.95 0.95 0.95 0.95 0.95 0.95 0.95
 Weight IP 00 [kg] - - - - 90 90 90
 Weight IP
 20/NEMA 1[kg] 23 30 30 48 101 101 101
 Weight IP 54 [kg] 38 49 50 55 104 104 104
 Power loss at
 max. load.[W] 545 783 1042 1243 1089 1361 1613
 Enclosure IP 00/IP 20/NEMA 1/IP 54
 1. For type of fuse, see section Fuses.
 2. American Wire Gauge.
 3. Measured using 30 m screened motor cables at rated load and rated frequency.
 4. Current ratings fulfill UL requirements for 208-240 V.
 5. Connection stud 1 x M8 / 2 x M8.
 6. Aluminium cables with cross section above 35 mm2 must be connected by use of an Al-Cu connector.
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 ■ Technical data, mains supply 3 x 380-460V
 According to international requirements VLT type 6002 6003 6004 6005 6006 6008 6011
 Output currentIVLT,N [A] (380-440
 V)3.0 4.1 5.6 7.2 10.0 13.0 16.0
 IVLT, MAX (60 s) [A]
 (380-440 V)3.3 4.5 6.2 7.9 11.0 14.3 17.6
 IVLT, N [A] (441-460
 V)3.0 3.4 4.8 6.3 8.2 11.0 14.0
 IVLT, MAX (60 s) [A]
 (441-460 V)3.3 3.7 5.3 6.9 9.0 12.1 15.4
 Output powerSVLT,N [kVA]
 (400 V)2.2 2.9 4.0 5.2 7.2 9.3 11.5
 SVLT,N [kVA]
 (460 V)2.4 2.7 3.8 5.0 6.5 8.8 11.2
 Typical shaft
 outputPVLT,N [kW] 1.1 1.5 2.2 3.0 4.0 5.5 7.5
 Typical shaft
 outputPVLT,N [HP] 1.5 2 3 - 5 7.5 10
 Max. cable
 cross-section to
 motor
 [mm2 ]/[AWG]2) 4)
 4/10 4/10 4/10 4/10 4/10 4/10 4/10
 Max. input
 currentIL,N [A] (380 V) 2.8 3.8 5.3 7.0 9.1 12.2 15.0
 (RMS) IL,N [A] (460 V) 2.5 3.4 4.8 6.0 8.3 10.6 14.0
 Max. cable
 cross-section
 power
 [mm2 ]/[AWG] 2) 4)
 4/10 4/10 4/10 4/10 4/10 4/10 4/10
 Max. pre-fuses [-]/UL1)[A] 16/6 16/10 16/10 16/15 25/20 25/25 35/30
 Mains contactor [Danfoss type] CI 6 CI 6 CI 6 CI 6 CI 6 CI 6 CI 6
 Efficiency3) 0.96 0.96 0.96 0.96 0.96 0.96 0.96
 Weight IP 20 [kg] 8 8 8.5 8.5 10.5 10.5 10.5
 Weight IP 54 [kg] 11.5 11.5 12 12 14 14 14
 Power loss at
 max. load. [W]Total 67 92 110 139 198 250 295
 Enclosure VLT type IP 20/IP 54
 1. For type of fuse, see section Fuses.
 2. American Wire Gauge.
 3. Measured using 30 m screened motor cables at rated load and rated frequency.
 4. Max. cable cross section is the maximum possible cable cross section that can be fitted on the terminals.
 Always comply with national and local regulations on min. cable cross-section.
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VLT® 6000 HVAC Series
 ■ Technical data, mains supply 3x380-460V
 According to international requirements VLT type 6016 6022 6027 6032 6042
 Output current IVLT,N [A] (380-440 V) 24.0 32.0 37.5 44.0 61.0
 IVLT, MAX (60 s) [A]
 (380-440 V)26.4 35.2 41.3 48.4 67.1
 IVLT,N[A] (441-460 V) 21.0 27.0 34.0 40.0 52.0
 IVLT, MAX (60 s) [A]
 (441-460 V)23.1 29.7 37.4 44.0 57.2
 Output power SVLT,N [kVA] (400 V) 17.3 23.0 27.0 31.6 43.8
 SVLT,N [kVA] (460 V) 16.7 21.5 27.1 31.9 41.4
 Typical shaft output PVLT,N [kW] 11 15 18.5 22 30
 Typical shaft output PVLT,N [HP] 15 20 25 30 40
 Max. cable cross-section to
 motor and DC-bus, IP 2016/6 16/6 16/6 35/2 35/2
 Max. cable cross-section to
 motor and DC-bus, IP 54
 [mm2]/[AWG]2) 4)
 16/6 16/6 16/6 16/6 35/2
 Min. cable cross-section to
 motor and DC-bus[mm2]/[AWG]2) 4) 10/8 10/8 10/8 10/8 10/8
 Max. input current IL,N[A] (380 V) 24.0 32.0 37.5 44.0 60.0
 (RMS) IL,N[A] (460 V) 21.0 27.6 34.0 41.0 53.0
 Max. cable cross-section
 power, IP 2016/6 16/6 16/6 35/2 35/2
 Max. cable cross-section
 power, IP 54
 [mm2]/[AWG]2) 4)
 16/6 16/6 16/6 16/6 35/2
 Max. pre-fuses [-]/UL1) [A] 63/40 63/40 63/50 63/60 80/80
 Mains contactor [Danfoss type] CI 9 CI 16 CI 16 CI 32 CI 32
 Efficiency at rated frequency 0.96 0.96 0.96 0.96 0.96
 Weight IP 20 [kg] 21 21 22 27 28
 Weight IP 54 [kg] 41 41 42 42 54
 Power loss at max. load. [W] 419 559 655 768 1065
 Enclosure IP 20/ IP 54
 1. For type of fuse, see section Fuses.
 2. American Wire Gauge.
 3. Measured using 30 m screened motor cables at rated load and rated frequency.
 4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. Max. cable cross section is the
 maximum possible cable cross section that can be fitted on the terminals.
 Always comply with national and local regulations on min. cable cross-section.
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VLT® 6000 HVAC Series
 Inst
 alla
 tion
 ■ Technical data, mains supply 3x380-460V
 According to international requirements VLT type 6052 6062 6072 6102 6122
 Output current IVLT,N [A] (380-440 V) 73.0 90.0 106 147 177
 IVLT, MAX (60 s) [A]
 (380-440 V)80.3 99.0 117 162 195
 IVLT,N[A] (441-460 V) 65.0 77.0 106 130 160
 IVLT, MAX (60 s) [A]
 (441-460 V)71.5 84.7 117 143 176
 Output power SVLT,N [kVA] (400 V) 52.5 64.7 73.4 102 123
 SVLT,N [kVA] (460 V) 51.8 61.3 84.5 104 127
 Typical shaft output PVLT,N [kW] 37 45 55 75 90
 Typical shaft output PVLT,N [HP] 50 60 75 100 125
 Max. cable
 cross-section to motor
 and DC-bus, IP 20
 35/2 50/0 50/0
 120
 / 250
 mcm5)
 120
 / 250
 mcm5)
 Max. cable
 cross-section to motor
 and DC-bus, IP 54
 [mm2]/[AWG]2) 4) 6)
 35/2 50/0 50/0
 150
 / 300
 mcm5)
 150
 / 300
 mcm5)
 Min. cable cross-section
 to motor and DC-bus[mm2]/[AWG]2) 4) 10/8 16/6 16/6 25/4 25/4
 Max. input current IL,N[A] (380 V) 72.0 89.0 104 145 174
 (RMS) IL,N[A] (460 V) 64.0 77.0 104 128 158
 Max. cable
 cross-section power,
 IP 20
 35/2 50/0 50/0
 120
 / 250
 mcm
 120
 / 250
 mcm
 Max. cable
 cross-section power,
 IP 54
 [mm2]/[AWG]2) 4) 6)
 35/2 50/0 50/0
 150
 / 300
 mcm
 150
 / 300
 mcm
 Max. pre-fuses [-]/UL1) [A] 100/100 125/125 150/150 225/225 250/250
 Mains contactor [Danfoss type] CI 37 CI 61 CI 85 CI 85 CI 141
 Efficiency at rated frequency 0.96 0.96 0.96 0.98 0.98
 Weight IP 20 [kg] 41 42 43 54 54
 Weight IP 54 [kg] 56 56 60 77 77
 Power loss at max. load. [W] 1275 1571 1322 1467 1766
 Enclosure IP 20/IP 54
 1. For type of fuse, see section Fuses.
 2. American Wire Gauge.
 3. Measured using 30 m screened motor cables at rated load and rated frequency.
 4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals.
 Max. cable cross section is the maximum possible cable cross section that can be fitted on the
 terminals.
 Always comply with national and local regulations on min. cable cross-section.
 5. DC connection 95 mm2/AWG 3/0.
 6. Aluminium cables with cross-section above 35 mm2 must be connected by use of an Al-Cu
 connector.
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VLT® 6000 HVAC Series
 ■ Technical data, mains supply 3x380-460V
 According to international requirements VLT type 6152 6172 6222 6272 6352
 Output
 currentIVLT,N [A] (380-440 V) 212 260 315 395 480
 IVLT, MAX (60 s) [A] (380-440 V) 233 286 347 435 528
 IVLT,N [A] (441-460 V) 190 240 302 361 443
 IVLT, MAX (60 s) [A] (441-460 V) 209 264 332 397 487
 Output
 powerSVLT,N [kVA] (400 V) 147 180 218 274 333
 SVLT,N [kVA] (460 V) 151 191 241 288 353
 Typical shaft output (380-440 V) PVLT,N [kW] 110 132 160 200 250
 Typical shaft output (441-460 V) PVLT,N [HP] 150 200 250 300 350
 Max. cable cross-section to motor and
 DC-bus [mm2]2) 4) 5) 2x70 2x70 2x185 2x185 2x185
 Max. cable cross-section to motor and
 DC-bus [AWG] 2) 4) 5)
 2x2/0
 mcm
 2x2/0
 mcm
 2x350
 mcm
 2x350
 mcm
 2x350
 mcm
 Min. cable cross-section to motor and
 DC-bus [mm2/AWG] 2) 4) 5)35/2 35/2 35/2 35/2 35/2
 Max. input
 currentIL,N[A] (380 V) 208 256 317 385 467
 (RMS) IL,N[A] (460 V) 185 236 304 356 431
 Max. cable cross-section to power [mm2]2)
 4) 5) 2x70 2x70 2x185 2x185 2x185
 Max. cable cross-section to power [AWG]2)
 4) 5)
 2x2/0
 mcm
 2x2/0
 mcm
 2x350
 mcm
 2x350
 mcm
 2x350
 mcm
 Max. pre-
 fuses[-]/UL1) [A] 300/300 350/350 450/400 500/500 630/600
 Mains
 contactor[Danfoss type] CI 141 CI 250EL
 CI
 250EL
 CI
 300EL
 CI
 300EL
 Weight
 IP 00[kg] 82 91 112 123 138
 Weight
 IP 20[kg] 96 104 125 136 151
 Weight
 IP 54[kg] 96 104 125 136 151
 Efficiency at rated frequency 0.98
 Power loss
 at max.
 load.
 [W] 2619 3309 4163 4977 6107
 Enclosure IP 00/IP 21/NEMA 1/IP 54
 1. For type of fuse, see section Fuses.
 2. American Wire Gauge.
 3. Measured using 30 m screened motor cables at rated load and rated frequency.
 4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. Max. cable cross section is the
 maximum possible cable cross section that can be fitted on the terminals.
 Always comply with national and local regulations on min. cable cross-section.
 5. Connection bolt 1 x M10 / 2 x M10 (mains and motor), connection bolt 1 x M8 / 2 x M8 (DC-bus).
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VLT® 6000 HVAC Series
 Inst
 alla
 tion
 ■ Technical data, mains supply 3 x 380-460 V
 According to international requirements VLT type 6400 6500 6550
 Output current IVLT,N [A] (380-440 V) 600 658 745
 IVLT, MAX (60 s) [A] (380-440 V) 660 724 820
 IVLT,N [A] (441-460 V) 540 590 678
 IVLT, MAX (60 s) [A] (441-460 V) 594 649 746
 Output power SVLT,N [kVA] (400 V) 416 456 516
 SVLT,N [kVA] (460 V) 430 470 540
 Typical shaft output (380-440 V) PVLT,N [kW] 315 355 400
 Typical shaft output (441-460 V) PVLT,N [HP] 450 500 600
 Max. cable cross-section to motor and DC-bus [mm2] 4) 5)2 x 400
 3 x 150
 2 x 400
 3 x 150
 2 x 400
 3 x 150
 Max. cable cross-section to motor and DC-bus [AWG]2) 4) 5)
 2 x 750 mcm
 3 x 350 mcm
 2 x 750 mcm
 3 x 350 mcm
 2 x 750 mcm
 3 x 350 mcm
 Min. cable cross-section to motor and DC-bus [mm2] 4) 5) 70 70 70
 Min. cable cross-section to motor and DC-bus [AWG]2) 4) 5)
 3/0 3/0 3/0
 IL,MAX [A] (380 V) 584 648 734Max. input
 current (RMS) IL,MAX [A] (460 V) 526 581 668
 Max. cable cross-section to power [mm2]4) 5)2 x 400
 3 x 150
 2 x 400
 3 x 150
 2 x 400
 3 x 150
 Max. cable cross-section to power [AWG]2) 4) 5)2 x 750
 3 x 350
 2 x 750
 3 x 350
 2 x 750
 3 x 350
 Min. cable cross-section to power [mm2]4) 5) 70 70 70
 Min. cable cross-section to power [AWG]2) 4) 5) 3/0 3/0 3/0
 Max. pre-fuses
 (mains) [-]/UL [A]1 ) 700/700 800/800 800/800
 Efficiency3) 0.97 0.97 0.97
 Mains contactor [Danfoss type] CI 300EL - -
 Weight IP 00 [kg] 515 560 585
 Weight IP 20 [kg] 630 675 700
 Weight IP 54 [kg] 640 685 710
 Power loss at
 max. load [W] 9450 10650 12000
 Enclosure IP 00 / IP 20/NEMA 1 / IP 54
 1. For type of fuse, see section Fuses.
 2. American Wire Gauge.
 3. Measured using 30 m screened motor cables at rated load and rated frequency.
 4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. Always comply with national
 and local regulations on min. cable cross-section. Max. cable cross section is the maximum possible cable cross section that
 can be fitted on the terminals.
 5. Connection stud 2 x M12/3 x M12.
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VLT® 6000 HVAC Series
 ■ Technical data, mains supply 3 x 525-600 V
 According to international requirements VLT type 6002 6003 6004 6005 6006 6008 6011
 Output current IVLT,N [A] (550 V) 2.6 2.9 4.1 5.2 6.4 9.5 11.5
 IVLT, MAX (60 s) [A] (550V) 2.9 3.2 4.5 5.7 7.0 10.5 12.7
 IVLT,N [A] (575 V) 2.4 2.7 3.9 4.9 6.1 9.0 11.0
 IVLT, MAX (60 s) [A] (575 V) 2.6 3.0 4.3 5.4 6.7 9.9 12.1
 Output S VLT,N [kVA] (550 V) 2.5 2.8 3.9 5.0 6.1 9.0 11.0
 SVLT,N [kVA] (575 V) 2.4 2.7 3.9 4.9 6.1 9.0 11.0
 Typical shaft output PVLT,N [kW] 1.1 1.5 2.2 3 4 5.5 7.5
 Typical shaft output PVLT,N [HP] 1.5 2 3 4 5 7.5 10
 Max. copper cable cross-section to motor and
 loadsharing
 [mm2] 4 4 4 4 4 4 4
 [AWG]2) 10 10 10 10 10 10 10
 Rated Input
 Current
 IVLT,N [A] (550 V)
 I VLT,N [A] (600 V)
 2.5
 2.2
 2.8
 2.5
 4.0
 3.6
 5.1
 4.6
 6.2
 5.7
 9.2
 8.4
 11.2
 10.3
 Max.copper cable cross-section, power
 [mm2] 4 4 4 4 4 4 4
 [AWG]2) 10 10 10 10 10 10 10
 Max. prefuses (mains) 1)[ - ]/UL [A] 3 4 5 6 8 10 15
 Efficiency 0.96
 Weight IP20
 / NEMA 1
 [kg]
 [Ibs]
 10.5
 23
 10.5
 23
 10.5
 23
 10.5
 23
 10.5
 23
 10.5
 23
 10.5
 23
 Estimated power loss at max. load (550 V) [W] 65 73 103 131 161 238 288
 Estimated power loss at max. load (600V) [W] 63 71 102 129 160 236 288
 Enclosure IP 20/NEMA 1
 1. For type of fuse, see section Fuses.
 2. American Wire Gauge (AWG).
 3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP20. Always
 comply with national and local regulations on min. cable cross-section.
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VLT® 6000 HVAC Series
 Inst
 alla
 tion
 ■ Technical data, mains supply 3 x 525-600 V
 According to international requirements 6016 6022 6027 6032 6042 6052 6062 6072
 Output current IVLT,N [A] (550 V) 18 23 28 34 43 54 65 81
 IVLT, MAX (60 s) [A] (550V) 20 25 31 37 47 59 72 89
 IVLT,N [A] (575 V) 17 22 27 32 41 52 62 77
 IVLT, MAX (60 s) [A] (575 V) 19 24 30 35 45 57 68 85
 Output SVLT,N [kVA] (550 V) 17 22 27 32 41 51 62 77
 SVLT,N [kVA] (575 V) 17 22 27 32 41 52 62 77
 Typical shaft output PVLT,N [kW] 11 15 18.5 22 30 37 45 55
 Typical shaft output PVLT,N [HP] 15 20 25 30 40 50 60 75
 Max. copper cable
 cross-section to motor
 and loadsharing4)
 [mm2] 16 16 16 35 35 50 50 50
 [AWG]2) 6 6 6 2 2 1/0 1/0 1/0
 Min. cable
 cross-section to motor
 and loadsharing3)
 [mm2] 0.5 0.5 0.5 10 10 16 16 16
 [AWG]2) 20 20 20 8 8 6 6 6
 Rated Input Current
 I VLT.N[A] (550 V) 18 22 27 33 42 53 63 79
 IVLT.N[A] (600 V) 16 21 25 30 38 49 38 72
 [mm2] 16 16 16 35 35 50 50 50Max copper cable
 cross section, power4) [AWG] 2) 6 6 6 2 2 1/0 1/0 1/0
 Max. prefuses (mains) 1)[-]/UL [A] 20 30 35 45 60 75 90 100
 Efficiency 0.96
 Weight IP20 / NEMA 1[kg]
 [Ibs]
 23
 51
 23
 51
 23
 51
 30
 66
 30
 66
 48
 106
 48
 106
 48
 106
 Estimated power loss at max. load (550 V) [W] 451 576 702 852 1077 1353 1628 2029
 Estimated power loss at max. load (600 V) [W] 446 576 707 838 1074 1362 1624 2016
 EnclosureNEMA 1
 1. For type of fuse, see section Fuses.
 2. American Wire Gauge (AWG).
 3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP20.
 Always comply with national and local regulations on min. cable cross-section.
 4. Aluminium cables with cross-section above 35 mm2 must be connected by use of an Al-Cu connector.
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VLT® 6000 HVAC Series
 ■ Technical data, mains supply 3 x 525-600 V
 According to international requirements 6100 6125 6150 6175 6225 6275
 Output current IVLT,N [A] (550
 V)104 131 151 201 253 289
 IVLT, MAX (60 s) [A] (550V) 114 144 166 221 278 318
 IVLT,N [A] (575 V) 99 125 144 192 242 289
 IVLT, MAX (60 s) [A] (575 V) 109 138 158 211 266 318
 Output SVLT,N [kVA] (550 V) 99 125 144 191 241 275
 SVLT,N [kVA] (575 V) 99 124 143 191 241 288
 Typical shaft output PVLT,N
 [kW]75 90 110 132 160 200
 Typical shaft output PVLT,N [HP] 100 125 150 200 250 300
 Max. copper
 cable cross-
 section to motor
 and loadsharing4)
 [mm2] 120 120 120 2x120 2x120 2x120
 [AWG]2) 4/0 4/0 4/0 2x4/0 2x4/0 2x4/0
 [mm2] 185 185 185 2x185 2x185 2x185Max. aluminium
 cable cross-
 section to motor
 and loadsharing4)
 [AWG]2) 300 mcm 300 mcm 300 mcm2x300
 mcm
 2x300
 mcm
 2x300
 mcm
 Min. cable
 cross- section
 to motor and
 loadsharing3)
 [mm2] 6 6 6 2x6 2x6 2x6
 [AWG]2) 8 8 8 2x8 2x8 2x8
 Rated Input
 Current
 IVLT.N[A]
 (550 V)101 128 147 196 246 281
 IVLT.N[A]
 (600 V)92 117 134 179 226 270
 [mm2] 120 120 120 2x120 2x120 2x120Max copper
 cable cross
 section, power4) [AWG] 2) 4/0 4/0 4/0 2x4/0 2x4/0 2x4/0
 [mm2] 185 185 185 2x185 2x185 2x185Max. aluminium
 cable cross-
 section, power4) [AWG] 2) 300 mcm 300 mcm 300 mcm
 2x300
 mcm
 2x300
 mcm
 2x300
 mcm
 Max. prefuses (mains) 1)[-]/UL
 [A]125 175 200 250 350 400
 Efficiency 0.96-0.97
 Weight IP00[kg]
 [Ibs]
 109
 240
 109
 240
 109
 240
 146
 322
 146
 322
 146
 322
 Weight IP20 /
 NEMA 1
 [kg]
 [Ibs]
 121
 267
 121
 267
 121
 267
 161
 355
 161
 355
 161
 355
 (550 V) [W] 2605 3285 3785 5035 6340 7240Estimated power
 loss at max. load (600 V) [W] 2560 3275 3775 5030 6340 7570
 Enclosure IP 00 and NEMA 1
 1. For type of fuse, see section Fuses.
 2. American Wire Gauge (AWG).
 3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP20. Always
 comply with national and local regulations on min. cable cross-section.
 4. Connection stud 1 x M8 / 2 x M8.
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VLT® 6000 HVAC Series
 Inst
 alla
 tion
 ■ FusesUL compliance
 To comply with UL/cUL approvals, pre-fuses according to the table below must be used.
 200-240 V
 VLT Bussmann SIBA Littel fuse Ferraz-Shawmut6002 KTN-R10 5017906-010 KLN-R10 ATM-R10 or A2K-10R6003 KTN-R15 5017906-016 KLN-R15 ATM-R15 or A2K-15R6004 KTN-R20 5017906-020 KLN-R20 ATM-R20 or A2K-20R6005 KTN-R25 5017906-025 KLN-R25 ATM-R25 or A2K-25R6006 KTN-R30 5017906-032 KLN-R30 ATM-R30 or A2K-30R6008 KTN-R50 5012406-050 KLN-R50 A2K-50R6011, 6016 KTN-R60 5014006-063 KLN-R60 A2K-60R6022 KTN-R80 5014006-080 KLN-R80 A2K-80R6027, 6032 KTN-R125 2028220-125 KLN-R125 A2K-125R6042 FWX-150 2028220-150 L25S-150 A25X-1506052 FWX-200 2028220-200 L25S-200 A25X-2006062 FWX-250 2028220-250 L25S-250 A25X-250
 380-460 V
 Bussmann SIBA Littel fuse Ferraz-Shawmut
 6002 KTS-R6 5017906-006 KLS-R6 ATM-R6 or A6K-6R
 6003, 6004 KTS-R10 5017906-010 KLS-R10 ATM-R10 or A6K-10R
 6005 KTS-R15 5017906-016 KLS-R16 ATM-R16 or A6K-16R
 6006 KTS-R20 5017906-020 KLS-R20 ATM-R20 or A6K-20R
 6008 KTS-R25 5017906-025 KLS-R25 ATM-R25 or A6K-25R
 6011 KTS-R30 5012406-032 KLS-R30 ATM-R30 or A6K-30R
 6016, 6022 KTS-R40 5014006-040 KLS-R40 A6K-40R
 6027 KTS-R50 5014006-050 KLS-R50 A6K-50R
 6032 KTS-R60 5014006-063 KLS-R60 A6K-60R
 6042 KTS-R80 2028220-100 KLS-R80 A6K-80R
 6052 KTS-R100 2028220-125 KLS-R100 A6K-100R
 6062 KTS-R125 2028220-125 KLS-R125 A6K-125R
 6072 KTS-R150 2028220-160 KLS-R150 A6K-150R
 6102 FWH-220 2028220-200 L50S-225 A50-P225
 6122 FWH-250 2028220-250 L50S-250 A50-P250
 6152* FWH-300 2028220-315 L50S-300 A50-P300
 6172* FWH-350 2028220-315 L50S-350 A50-P350
 6222* FWH-400 206xx32-400 L50S-400 A50-P400
 6272* FWH-500 206xx32-500 L50S-500 A50-P500
 6352* FWH-600 206xx32-600 L50S-600 A50-P600
 6400 FWH-700 206xx32-700 L50S-700 A50-P700
 6500 FWH-800 206xx32-800 L50S-800 A50-P800
 6550 FWH-800 206xx32-800 L50S-800 A50-P800
 * Circuit Breakers manufactured by General Electric, Cat .No. SKHA36AT0800, with the rating plugslisted below can be used to meet UL requirement.
 6152 rating plug No. SRPK800 A 3006172 rating plug No. SRPK800 A 4006222 rating plug No. SRPK800 A 4006272 rating plug No. SRPK800 A 5006352 rating plug No. SRPK800 A 600
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VLT® 6000 HVAC Series
 525-600 V
 Bussmann SIBA Littel fuse Ferraz-Shawmut
 6002 KTS-R3 5017906-004 KLS-R003 A6K-3R
 6003 KTS-R4 5017906-004 KLS-R004 A6K-4R
 6004 KTS-R5 5017906-005 KLS-R005 A6K-5R
 6005 KTS-R6 5017906-006 KLS-R006 A6K-6R
 6006 KTS-R8 5017906-008 KLS-R008 A6K-8R
 6008 KTS-R10 5017906-010 KLS-R010 A6K-10R
 6011 KTS-R15 5017906-016 KLS-R015 A6K-15R
 6016 KTS-R20 5017906-020 KLS-R020 A6K-20R
 6022 KTS-R30 5017906-030 KLS-R030 A6K-30R
 6027 KTS-R35 5014006-040 KLS-R035 A6K-35R
 6032 KTS-R45 5014006-050 KLS-R045 A6K-45R
 6042 KTS-R60 5014006-063 KLS-R060 A6K-60R
 6052 KTS-R75 5014006-080 KLS-R075 A6K-80R
 6062 KTS-R90 5014006-100 KLS-R090 A6K-90R
 6072 KTS-R100 5014006-100 KLS-R100 A6K-100R
 6100 FWP-125A 2018920-125 L70S-125 A70QS-125
 6125 FWP-175A 2018920-180 L70S-175 A70QS-175
 6150 FWP-200A 2018920-200 L70S-200 A70QS-200
 6175 FWP-250A 2018920-250 L70S-250 A70QS-250
 6225 FWP-350A 206XX32-350 L70S-350 A70QS-350
 6275 FWP-400A 206xx32-400 L70S-400 A70QS-400
 KTS-fuses from Bussmann may substitute KTN for 240 V drives.
 FWH-fuses from Bussmann may substitute FWX for 240 V drives.
 KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V drives.
 L50S fuses from LITTEL FUSE may substitute L25S fuses for 240 V drives.
 A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V drives.
 A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240 V drives.
 Non UL compliance
 If UL/cUL is not to be complied with, we recommend the above mentioned fuses or:
 VLT 6002-6032 200-240 V type gG
 VLT 6042-6062 200-240 V type gR
 VLT 6002-6072 380-460 V type gG
 VLT 6102-6122 380-460 V type gR
 VLT 6152-6352 380-460 V type gG
 VLT 6400-6550 380-460 V type gR
 VLT 6002-6072 525-600 V type gG
 VLT 6100-6275 525-600 V type gR
 Not following the recommendation may resultin damage of the drive in case of malfunction.Fuses must be designed for protection in a circuitcapable of supplying a maximum of 100000 Arms
 (symmetrical), 500 V / 600 V maximum.
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VLT® 6000 HVAC Series
 Inst
 alla
 tion
 ■ Mechanical dimensions
 All the below listed measurements are in mm.VLT type A B C a b aa/bb TypeBookstyle IP 20 200 - 240 V6002 - 6003 395 90 260 384 70 100 A6004 - 6005 395 130 260 384 70 100 ABookstyle IP 20 380 - 460 V6002 - 6005 395 90 260 384 70 100 A6006 - 6011 395 130 260 384 70 100 AIP 00 200 - 240 V6042 - 6062 800 370 335 780 270 225 BIP 00 380 - 460 V6152 - 6172 1046 408 3731) 1001 304 225 J6222 - 6352 1327 408 3731) 1282 304 225 J6400 - 6550 1896 1099 490 1847 1065 400 (aa) IIP 20 200 - 240 V6002 - 6003 395 220 160 384 200 100 C6004 - 6005 395 220 200 384 200 100 C6006 - 6011 560 242 260 540 200 200 D6016 - 6022 700 242 260 680 200 200 D6027 - 6032 800 308 296 780 270 200 D6042 - 6062 954 370 335 780 270 225 EIP 20 380 - 460 V6002 - 6005 395 220 160 384 200 100 C6006 - 6011 395 220 200 384 200 100 C6016 - 6027 560 242 260 540 200 200 D6032 - 6042 700 242 260 680 200 200 D6052 - 6072 800 308 296 780 270 200 D6102 - 6122 800 370 335 780 330 225 D6400 - 6550 2010 1200 600 - - 400 (aa) HIP 21/NEMA 1 380-460 V6152 - 6172 1208 420 3731) 1154 304 225 J6222 - 6352 1588 420 3731) 1535 304 225 J
 IP 54 200 - 240 V A B C D a b aa/bb Type6002 - 6003 460 282 195 85 260 258 100 F6004 - 6005 530 282 195 85 330 258 100 F6006 - 6011 810 350 280 70 560 326 200 F6016 - 6032 940 400 280 70 690 375 200 F6042 - 6062 937 495 421 - 830 374 225 GIP 54 380 - 460 V6002 - 6005 460 282 195 85 260 258 100 F6006 - 6011 530 282 195 85 330 258 100 F6016 - 6032 810 350 280 70 560 326 200 F6042 - 6072 940 400 280 70 690 375 200 F6102 - 6122 940 400 360 70 690 375 225 F6152 - 6172 1208 420 3731) - 1154 304 225 J6222 - 6352 1588 420 3731) - 1535 304 225 J6400 - 6550 2010 1200 600 - - - 400 (aa) H
 1. With disconnect add 44 mm.aa: Minimum space above enclosure
 bb: Minimum space below enclosure
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 ■ Mechanical dimensions
 All the below listed measurements are in mm.
 VLT Type A B C a b aa/bb Type
 IP 00 525 - 600 V
 6100 - 6150 800 370 335 780 270 250 B
 6175 - 6275 1400 420 400 1380 350 300 B
 IP 20/NEMA 1 525 - 600 V
 6002 - 6011 395 220 200 384 200 100 C
 6016 - 6027 560 242 260 540 200 200 D
 6032 - 6042 700 242 260 680 200 200 D
 6052 - 6072 800 308 296 780 270 200 D
 6100 - 6150 954 370 335 780 270 250 E
 6175 - 6275 1554 420 400 1380 350 300 E
 Option for IP 00 VLT 6100 - 6275
 IP20 bottom cover A1 B1 C1
 6100 - 6150 175 370 335
 6175 - 6275 175 420 400
 aa: Minimum space above enclosure
 bb: Minimum space below enclosure
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 ■ Mechanical dimensions
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 ■ Mechanical dimensions (cont.)
 Type H, IP 20, IP 54
 Type I, IP 00
 Type J, IP 00, IP 21, IP 54
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 ■ Mechanical installation
 Please pay attention to the requirementsthat apply to integration and field mountingkit, see the below list. The information given
 in the list must be observed to avoid serious damageor injury, especially when installing large units.
 The frequency converter must be installed vertically.
 The frequency converter is cooled by means of aircirculation. For the unit to be able to release its coolingair, the minimum distance over and below the unitmust be as shown in the illustration below.To protect the unit from overheating, it must beensured that the ambient temperature does not riseabove the max. temperature stated for the frequencyconverter and that the 24-hour average temperature isnot exceeded . The max. temperature and 24-houraverage can be seen from the General Technical Data.If the ambient temperature is in the range of 45°C -55°C, derating of the frequency converter will becomerelevant, see Derating for ambient temperature.The service life of the frequency converter willbe reduced if derating for ambient temperatureis not taken into account.
 ■ Installation of VLT 6002-6352All frequency converters must be installed in away that ensures proper cooling.
 Cooling
 All Bookstyle and Compact units require a minimumspace above and below the enclosure.
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 Side by side/flange by flange
 All frequency converters can be mounted sideby side/flange by flange.
 d [mm] CommentsBookstyleVLT 6002-6005, 200-240 V 100VLT 6002-6011, 380-460 V 100
 Installation on a plane, vertical surface (no spacers)
 Compact (all enclosure types)VLT 6002-6005, 200-240 V 100VLT 6002-6011, 380-460 V 100VLT 6002-6011, 525-600 V 100
 Installation on a plane, vertical surface (no spacers)
 VLT 6006-6032, 200-240 V 200VLT 6016-6072, 380-460 V 200VLT 6102-6122, 380-460 V 225VLT 6016-6072, 525-600 V 200
 Installation on a plane, vertical surface (no spacers)
 VLT 6042-6062, 200-240 V 225VLT 6100-6275, 525-600 V 225
 Installation on a plane, vertical surface (no spacers)
 IP 54 filter mats must be changed when they are dirty.
 VLT 6152-6352, 380-460 V 225 Installation on a plane, vertical surface (spacers can be used). IP 54
 filter mats must be changed when they are dirty.
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 ■ Installation of VLT 6400-6550 380-460 V CompactIP 00, IP 20 and IP 54
 Cooling Side-by-side
 All units in the above-mentioned series require aminimum space of 400 mm above the enclosureand must be installed on a plane floor. This appliesto both IP 00, IP 20 and IP 54 units.Gaining access to VLT 6400-6550 requires aminimum space of 605 mm in front of the frequencyconverter.
 All IP 00, IP 20 and IP 54 units in theabove-mentioned series can be installed side by sidewithout any space between them, since these unitsdo not require cooling on the sides.
 ■ IP 00 VLT 6400-6550 380-460 VThe IP 00 unit is designed for installation in a cabinetwhen installed according to the instructions in the
 VLT 6400-6550 Installation Guide MG.56.AX.YY.Please note, that the same conditions as for NEMA1/ IP20 and IP54 must be fulfilled.
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 ■ General information about electrical installation
 ■ High voltage warning
 The voltage of the frequency converteris dangerous whenever the equipment isconnected to mains. Incorrect installation
 of the motor or the frequency converter may causedamage to the equipment, serious personal injuryor death. Consequently, the instructions in thisDesign Guide, as well as national and local safetyregulations, must be complied with. Touchingthe electrical parts may be fatal - even afterdisconnection from mains: Using VLT 6002-6005,200-240 V wait at least 4 minutesUsing VLT 6006-6062, 200-240 V wait atleast 15 minutesUsing VLT 6002-6005, 380-460 V wait atleast 4 minutesUsing VLT 6006-6072, 380-460 V wait atleast 15 minutesUsing VLT 6102-6352, 380-460 V wait atleast 20 minutesUsing VLT 6400-6550, 380-460 V wait atleast 15 minutesUsing VLT 6002-6006, 525-600 V wait atleast 4 minutesUsing VLT 6008-6027, 525-600 V wait atleast 15 minutesUsing VLT 6032-6275, 525-600 V wait atleast 30 minutes
 NB!:It is the user’s or certified electrician’sresponsibility to ensure correct earthing andprotection in accordance with applicable
 national and local norms and standards.
 ■ EarthingThe following basic issues need to be consideredwhen installing a frequency converter, so as to obtainelectromagnetic compatibility (EMC).
 • Safety earthing: Please note that the frequencyconverter has a high leakage current and mustbe earthed appropriately for safety reasons.Apply local safety regulations.
 • High-frequency earthing: Keep the earth wireconnections as short as possible.
 Connect the different earth systems at the lowestpossible conductor impedance. The lowest possibleconductor impedance is obtained by keeping theconductor as short as possible and by using thegreatest possible surface area. A flat conductor, for
 example, has a lower HF impedance than a roundconductor for the same conductor cross-sectionCVESS. If more than one device is installed in cabinets,the cabinet rear plate, which must be made ofmetal, should be used as a common earth referenceplate. The metal cabinets of the different devicesare mounted on the cabinet rear plate using thelowest possible HF impedance. This avoids havingdifferent HF voltages for the individual devices andavoids the risk of radio interference currents runningin connection cables that may be used betweenthe devices. The radio interference will have beenreduced. In order to obtain a low HF impedance, usethe fastening bolts of the devices as HF connectionto the rear plate. It is necessary to remove insulatingpaint or similar from the fastening points.
 ■ CablesControl cables and the filtered mains cable shouldbe installed separate from the motor cables so as toavoid interference overcoupling. Normally, a distanceof 20 cm will be sufficient, but it is recommendedto keep the greatest possible distance whereverpossible, especially where cables are installed inparallel over a substantial distance.With respect to sensitive signal cables, such astelephone cables and data cables, the greatestpossible distance is recommended with a minimumof 1 m per 5 m of power cable (mains andmotor cable). It must be pointed out that thenecessary distance depends on the sensitivity ofthe installation and the signal cables, and thattherefore no precise values can be stated.If cable jaws are used, sensitive signal cables are notto be placed in the same cable jaws as the motorcable or brake cable. If signal cables are to crosspower cables, this should be done at an angle of90 degrees. Remember that all interference-filledin- or outgoing cables to/from a cabinet shouldbe screened/armoured or filtered.See also EMC-correct electrical installation.
 ■ Screened/armoured cablesThe screen must be a low HF-impedance screen.This is ensured by using a braided screen ofcopper, aluminium or iron. Screen armour intendedfor mechanical protection, for example, is notsuitable for an EMC-correct installation. Seealso Use of EMC-correct cables.
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 ■ Extra protection with regard to indirect contactELCB relays, multiple protective earthing or earthingcan be used as extra protection, provided thatlocal safety regulations are complied with. Inthe case of an earth fault, a DC content maydevelop in the faulty current.Never use ELCB relays, type A, since such relaysare not suitable for DC fault currents.If ELCB relays are used, this must be:• Suitable for protecting equipment with a direct
 current content (DC) in the faulty current(3-phase bridge rectifier)
 • Suitable for power-up with short chargingcurrent to earth
 • Suitable for a high leakage current
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 ■ RFI switchMains supply isolated from earth:If the frequency converter is supplied from an isolatedmains source ( IT mains) or TT/TN-S mains withgrounded leg, the RFI switch is recommended tobe turned off (OFF). For further reference,, seeIEC 364-3. In case optimum EMC performance isneeded, parallel motors are connected or the motorcable length is above 25 m, it is recommendedto set the switch in ON position.In OFF position, the internal RFI capacities (filtercapacitors) between the chassis and the intermediatecircuit are cut off to avoid damage to the intermediatecircuit and to reduce the earth capacity currents(according to IEC 61800-3).Please also refer to the application note VLT onIT mains, MN.90.CX.02. It is important to useisolation monitors that are capable for use togetherwith power electronics (IEC 61557-8).
 NB!:The RFI switch is not to be operated withmains connected to the unit. Check thatthe mains supply has been disconnected
 before operating the RFI switch.
 NB!:Open RFI switch is only allowed at factoryset switching frequencies.
 NB!:The RFI switch disconnects the capacitorsgalvanically to earth.
 The red switches are operated by means of e.g. ascrewdriver. They are set in the OFF position whenthey are pulled out and in ON position when theyare pushed in. Factory setting is ON.
 Mains supply connected to earth:The RFI switch must be in ON position in order for thefrequency converter to comply with the EMC-standard.
 Bookstyle IP 20VLT 6002 - 6011 380 - 460 VVLT 6002 - 6005 200 - 240 V
 Compact IP 20 and NEMA 1VLT 6002 - 6011 380 - 460 VVLT 6002 - 6005 200 - 240 VVLT 6002 - 6011 525 - 600 V
 Compact IP 20 and NEMA 1VLT 6016 - 6027 380 - 460 VVLT 6006 - 6011 200 - 240 VVLT 6016 - 6027 525 - 600 V
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 Compact IP 20 and NEMA 1VLT 6032 - 6042 380 - 460 VVLT 6016 - 6022 200 - 240 VVLT 6032 - 6042 525 - 600 V
 Compact IP 20 and NEMA 1VLT 6052 - 6122 380 - 460 VVLT 6027 - 6032 200 - 240 VVLT 6052 - 6072 525 - 600 V
 Compact IP 54VLT 6102 - 6122 380 - 460 V
 Compact IP 54VLT 6002 - 6011 380 - 460 VVLT 6002 - 6005 200 - 240 V
 Compact IP 54VLT 6016 - 6032 380 - 460 VVLT 6006 - 6011 200 - 240 V
 Compact IP 54VLT 6042 - 6072 380 - 460 VVLT 6016 - 6032 200 - 240 V
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 ■ High voltage testA high voltage test can be carried out byshort-circuiting terminals U, V, W, L1, L2 and L3and energizing by max. 2.5 kV DC for one secondbetween this short-circuit and the chassis.
 NB!:The RFI switch must be closed (positionON) when high voltage tests are carried out.The mains and motor connection must be
 interrupted in the case of high voltage tests of the totalinstallation if the leakage currents are too high.
 ■ Heat emission from VLT 6000 HVACThe tables in General technical data show thepower loss P (W) from VLT 6000 HVAC. Themaximum cooling air temperature tIN MAX, is 40°at 100% load (of rated value).
 ■ Ventilation of integrated VLT 6000 HVACThe quantity of air required for cooling frequencyconverters can be calculated as follows:
 1. Add up the values of P for all the frequencyconverters to be integrated in the same panel.The highest cooling air temperature (t IN) presentmust be lower than tIN, MAX (40°C). The day/nightaverage must be 5°C lower (VDE 160). Theoutlet temperature of the cooling air mustnot exceed: tOUT, MAX (45° C).
 2. Calculate the permissible difference betweenthe temperature of the cooling air (tIN) andits outlet temperature (tOUT ):
 t = 45° C-tIN.3. Calculate the required
 quantity of air = m3/hinsert t in Kelvin
 The outlet from the ventilation must be placedabove the highest-mounted frequency converter.Allowance must be made for the pressure lossacross the filters and for the fact that the pressureis going to drop as the filters are choked.
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 ■ EMC correct electrical installationFollowing these guidelines is recommended in caseswhere compliance with EN 61000-6-3/4, EN 55011or EN 61800-3 First environment is required. If theinstallation is in EN 61800-3 Second environment,then it is acceptable to deviate from these guidelines.It is however not recommended. See also CElabelling, Emission and EMC test results under specialconditions in the Design Guide for further details.
 Good engineering practice to ensure EMCcorrect electrical installation:
 • Use only braided screened/armoured motorcables and control cables.The screen should provide a minimumcoverage of 80%. The screen material mustbe metal, not limited to but typically copper,aluminium, steel or lead. There are no specialrequirements for the mains cable.
 • Installations using rigid metal conduits are notrequired to use screened cable, but the motorcable must be installed in conduit separate fromthe control and mains cables. Full connectionof the conduit from the drive to the motor isrequired. The EMC performance of flexibleconduits varies a lot and information from themanufacturer must be obtained.
 • Connect the screen/armour/conduit to earthat both ends for motor cables and controlcables. See also Earthing of braided screened/armoured control cables.
 • Avoid terminating the screen/armour with twistedends (pigtails). Such a termination increases thehigh frequency impedance of the screen, whichreduces its effectiveness at high frequencies. Uselow impedance cable clamps or glands instead.
 • Ensure good electrical contact between themounting plate and the metal chassis of thefrequency converter. This does not apply to IP54units as they are designed for wall mounting andVLT 6152-6550, 380-480 V, VLT 6042-6062,200-240 VAC in IP20/NEMA1 enclosure.
 • Use starwashers and galvanically conductiveinstallation plates to secure good electricalconnections for IP00, IP20, IP21 andNEMA 1 installations.
 • Avoid using unscreened/unarmoured motoror control cables inside cabinets housingthe drive(s), where possible.
 • An uninterrupted high frequency connectionbetween the frequency converter and the motorunits is required for IP54 units.
 The illustration shows an example of an EMC correctelectrical installation of an IP20 or NEMA 1 frequencyconverter. The frequency converter has been fittedin an installation cabinet with an output contactorand connected to a PLC, which in this exampleis installed in a separate cabinet. Other ways ofmaking the installation may have as good an EMCperformance, provided the above guide- lines toengineering practice are followed. Please note thatwhen unscreened cables and control wires are used,some emission requirements are not complied with,although the immunity requirements are fulfilled.See the section EMC test results for further details.
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 ■ Use of EMC-correct cablesBraided screened/armoured cables are recommendedto optimise EMC immunity of the control cables andthe EMC emission from the motor cables.
 The ability of a cable to reduce the in- and outgoingradiation of electric noise depends on the switchingimpedance (ZT). The screen of a cable is normallydesigned to reduce the transfer of electric noise;however, a screen with a lower ZT value is moreeffective than a screen with a higher ZT.
 ZT is rarely stated by cable manufacturers,but it is often possible to estimate ZT byassessing the physical design.
 ZT can be assessed on the basis of the following factors:- The contact resistance between the individual
 screen conductors.- The screen coverage, i.e. the physical area of the
 cable covered by the screen - often stated as apercentage value. Should be min. 85%.
 - Screen type, i.e. braided or twisted pattern.
 Aluminium-clad with copper wire.
 Twisted copper wire or armoured steel wire cable.
 Single-layer braided copper wire with varyingpercentage screen coverage.
 Double-layer braided copper wire.
 Twin layer of braided copper wire with a magnetic,screened/armoured intermediate layer.
 Cable that runs in copper tube or steel tube.
 Lead cable with 1.1 mm wall thickness with fullcoverage.
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 ■ Electrical installation - earthing of control cablesGenerally speaking, control cables must be braidedscreened/armoured and the screen must beconnected by means of a cable clamp at bothends to the metal cabinet of the unit.
 The drawing below indicates how correct earthing iscarried out and what to be done if in doubt.
 Correct earthingControl cables and cables for serial communicationmust be fitted with cable clamps at both ends toensure the best possible electrical contact
 Wrong earthingDo not use twisted cable ends (pigtails), since theseincrease the screen impedance at high frequencies.
 Protection with respect to earth potentialbetween PLC and VLTIf the earth potential between the frequency converterand the PLC (etc.) is different, electric noise mayoccur that will disturb the whole system. Thisproblem can be solved by fitting an equalisingcable, to be placed next to the control cable.Minimum cable cross-section: 16 mm 2.
 For 50/60 Hz earth loopsIf very long control cables are used, 50/60 Hz earthloops may occur. This problem can be solved byconnecting one end of the screen to earth via a100nF capacitor (keeping leads short).
 Cables for serial communicationLow-frequency noise currents between two frequencyconverters can be eliminated by connecting one endof the screen to terminal 61. This terminal is connectedto earth via an internal RC link. It is recommendedto use twisted-pair cables to reduce the differentialmode interference between the conductors.
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 ■ Electrical installation, enclosures
 Bookstyle IP 20VLT 6002-6005, 200-240 VVLT 6002-6011, 380-460 V
 Compact IP 54VLT 6002-6005, 200-240 VVLT 6002-6011, 380-460 V
 Compact IP 20 and NEMA 1 (IP 20)VLT 6002-6005, 200-240 VVLT 6002-6011, 380-460 VVLT 6002-6011, 525-600 V
 Compact IP 20 and NEMA 1VLT 6006-6032, 200-240 VVLT 6016-6072, 380-460 VVLT 6016-6072, 525-600 V
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 Compact IP 54VLT 6006-6032, 200-240 VVLT 6016-6072, 380-460 V
 Compact NEMA 1 (IP 20)VLT 6042-6062, 200-240 VVLT 6100-6150, 525-600 V
 Compact IP 00VLT 6042-6062, 200-240 VVLT 6100-6150, 525-600 V
 Compact IP 54VLT 6042-6062, 200-240 V
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 Compact IP 20VLT 6102-6122, 380-460 V
 Compact IP 54VLT 6102-6122, 380-460 V
 IP 00VLT 6175-6275, 525-600 V
 Compact NEMA 1 (IP 20)VLT 6175-6275, 525-600 V
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 IP 54, IP 21/NEMA 1VLT 6152-6352, 380-460 V
 IP 00VLT 6152-6352, 380-460 V
 IP 54, IP 21/NEMA 1 with disconnect and main fuseVLT 6152-6352, 380-460 V
 IP 00 with disconnect and fuseVLT 6152-6352, 380-460 V
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 Compact IP 00, NEMA 1 (IP 20), and IP 54VLT 6400-6550, 380-460 V
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 ■ Electrical installation, power cables
 Bookstyle IP 20VLT 6002-6005, 200-240 VVLT 6002-6011, 380-460 V
 IP 20 and NEMA 1VLT 6006-6032, 200-240 VVLT 6016-6122, 380-460 VVLT 6016-6072, 525-600 V
 Compact IP 20, NEMA 1, and IP 54VLT 6002-6005, 200-240 VVLT 6002-6011, 380-460 VVLT 6002-6011, 525-600 V
 IP 54VLT 6006-6032, 200-240 VVLT 6016-6072, 380-460 V
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 ■ Electrical installation, power cables
 IP 00 and NEMA 1 (IP 20)VLT 6042-6062, 200-240 VVLT 6100-6150, 525-600 V
 IP 00 and NEMA 1 (IP 20)VLT 6175-6275, 525-600 V
 IP 54VLT 6042-6062, 200-240 V
 Compact IP 54VLT 6102-6122, 380-460 V
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 ■ Electrical installation, power cables
 Compact IP 00, NEMA 1 (IP 20), and IP 54VLT 6400-6550 380-460 V
 without disconnectors and mains fuses
 Compact IP 00, NEMA 1 (IP 20), and IP 54VLT 6400-6550 380-460 Vwith disconnectors and mains fuses
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 ■ Tightening-up torque and screw sizesThe table shows the torque required when fittingterminals to the frequency converter. For VLT6002-6032, 200-240 V, VLT 6002-6122, 380-460and 525-600 V the cables must be fastenedwith screws. For VLT 6042-6062, 200-240 Vand for VLT 6152-6550, 380-460 V, the cablesmust be fastened with bolts.These figures apply to the following terminals:
 91, 92, 93Mains terminals (Nos.) L1, L2, L3
 96, 97, 98Motor terminals (Nos.) U, V, W
 Earth terminal (Nos.) 94, 95, 99
 VLT type
 3 x 200 - 240 V
 Tightening-up
 torque
 Screw/bolt
 size
 Allen
 key
 size
 VLT 6002-6005 0.5-0.6 Nm M3
 VLT 6006-6011 1.8 Nm (IP 20) M4
 VLT 6006-6016 1.8 Nm (IP 54) M4
 VLT 6016-6027 3.0 Nm (IP 20) M53) 4 mm
 VLT 6022-6027 3.0 Nm (IP 54)2) M53) 4 mm
 VLT 6032 6.0 Nm M63) 5 mm
 VLT 6042-6062 11.3 Nm M8 (bolt)
 VLT type
 3 x 380-460 V
 Tightening-up
 torque
 Screw/bolt
 size
 Allen
 key
 size
 VLT 6002-6011 0.5-0.6 Nm M3
 VLT 6016-6027 1.8 Nm (IP 20) M4
 VLT 6016-6032 1.8 Nm (IP 54) M4
 VLT 6032-6052 3.0 Nm (IP 20) M53) 4 mm
 VLT 6042-6052 3.0 Nm (IP 54)2) M53) 4 mm
 VLT 6062-6072 6.0 Nm M63) 5 mm
 VLT 6102-6122 15 Nm (IP 20) M83) 6 mm
 24 Nm (IP 54)1) 3) 8 mm
 VLT 6152-6352 19 Nm4) M10 (bolt)
 VLT 6400-6550 42 Nm M12 (bolt)
 VLT type
 3 x 525-600 V
 Tightening-up
 torque
 Screw/bolt
 size
 Allen
 key
 size
 VLT 6002-6011 0.5-0.6 Nm M3
 VLT 6016-6027 1.8 Nm M4
 VLT 6032-6042 3.0 Nm2) M53) 4 mm
 VLT 6052-6072 6.0 Nm M63) 5 mm
 VLT 6100-6150 11.3 Nm M8
 VLT 6175-6275 11.3 Nm M8
 1. Loadsharing terminals 14 Nm/M6, 5 mm Allen key
 2. IP 54 units with RFI filter line terminals 6 Nm
 3. Allen screws (hexagon)
 4. Loadsharing terminals 9.5 Nm/M8 (bolt)
 ■ Mains connection
 Mains must be connected to terminals 91, 92, 93.Mains voltage 3 x 200-240 V
 91, 92, 93 Mains voltage 3 x 380-460 VL1, L2, L3 Mains voltage 3 x 525-600 V
 NB!:Check that the mains voltage fits the mainsvoltage of the frequency converter, whichcan be seen from the nameplate.
 See Technical data for correct sizing ofcable cross-sections.
 ■ Motor connectionThe motor must be connected to terminals 96,97, 98. Earth to terminal 94/95/99.
 Nos.
 96. 97. 98
 U, V, W
 Motor voltage 0-100 % of mains voltage
 No. 94/95/99 Earth connection
 See Technical data for correct sizing ofcable cross-sections.
 All types of three-phase asynchronous standardmotors can be used with a VLT 6000 HVAC unit.
 Small-size motors are normally star-connected.(220/380 V, /Y). Large-size motors aredelta-connected (380/660 V, /Y). The correctconnection and voltage can be read fromthe motor nameplate.
 NB!:In older motors without phase coilinsulation, a LC filter should be fitted tothe frequency converter output. See the
 Design Guide or contact Danfoss.
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 ■ Direction of motor rotation
 The factory setting is for clockwise rotation with thefrequency transformer output connected as follows.
 Terminal 96 connected to U-phaseTerminal 97 connected to V-phaseTerminal 98 connected to W-phase
 The direction of motor rotation can be changed byswitching two phases in the motor cable.
 ■ Parallel coupling of motors
 VLT 6000 HVAC is able to control several motorsconnected in parallel. If the motors are to havedifferent rpm values, the motors must havedifferent rated rpm values. Motor rpm is changedsimultaneously, which means that the ratio betweenthe rated rpm values is maintained across the range.The total current consumption of the motors isnot to exceed the maximum rated output currentIVLT,N for the frequency converter.
 Problems may arise at the start and at low rpm valuesif the motor sizes are widely different. This is becausethe relatively high ohmic resistance in small motorscalls for a higher voltage at the start and at low rpmvalues. In systems with motors connected in parallel,the electronic thermal relay (ETR) of the frequencyconverter cannot be used as motor protection forthe individual motor. Consequently, additional motorprotection is required, such as thermistors in eachmotor (or individual thermal relays).
 NB!:Parameter 107 Automatic Motor Adaptation,AMA and Automatic Energy Optimization, AEOin parameter 101 Torque characteristics cannot
 be used if motors are connected in parallel.
 ■ Motor cablesSee Technical data for correct sizing of motorcable cross-section and length.Always comply with national and local regulationson cable cross-sections.
 NB!:If an unscreened cable is used, someEMC requirements are not complied with,see EMC test results.
 If the EMC specifications regarding emission areto be complied with, the motor cable must bescreened, unless otherwise stated for the RFI filterin question. It is important to keep the motor cableas short as possible so as to reduce the noise leveland leakage currents to a minimum.The motor cable screen must be connected to themetal cabinet of the frequency converter and to themetal cabinet of the motor. The screen connectionsare to be made with the biggest possible surface (cableclamp). This is enabled by different installation devicesin the differentT frequency converters. Mounting withtwisted screen ends (pigtails) is to be avoided, sincethese spoil the screening effect at higher frequencies.If it is necessary to break the screen to install amotor isolator or motor contactor, the screen must becontinued at the lowest possible HF impedance.
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 ■ Motor thermal protectionThe electronic thermal relay in UL-approved frequencyconverters has received UL-approval for singlemotor protection, as long as parameter 117 Motorthermal protection has been set to ETR Trip andparameter 105 Motor current IVLT,N, has beenprogrammed for the rated motor current (can beread from the motor nameplate).
 ■ Earth connectionSince the leakage currents to earth may be higherthan 3.5 mA, the frequency converter must alwaysbe earthed in accordance with applicable na-tionaland local regulations. In order to ensure goodmechanical connection of the earth cable, its cablecross-section must be at least 10 mm2. For addedsecurity, an RCD (Residual Current Device) may beinstalled. This ensures that the frequency converterwill cut out if the leakage currents get too high.See RCD instructions MI.66.AX.02.
 ■ Installation of 24 Volt external DC supply
 Torque: 0.5 - 0.6 NmScrew size:
 M3No. Function35(-), 36 (+) 24 V External DC supply(Available with VLT 6152-6550 380-460 V only)
 24 V external DC supply can be used as low-voltagesupply to the control card and any option cardsinstalled. This enables full operation of the LCP (incl.parameter setting) without connection to mains.Please note that a warning of low voltage will begiven when 24 V DC has been connected; however,there will be no tripping. If 24 V external DC supplyis connected or switched on at the same time as themains supply, a time of min. 200 msec. must be setin parameter 111, Start delay . A pre-fuse of min. 6Amp, slow-blow, can be fitted to protect the external24 V DC supply. The power consumption is 15-50W, depending on the load on the control card.
 NB!:Use 24 V DC supply of type PELV to ensurecorrect galvanic isolation (type PELV) on thecontrol terminals of the frequency converter.
 ■ DC bus connectionThe DC bus terminal is used for DC back-up,with the intermediate circuit being suppliedfrom an external DC source.
 Terminal nos. 88, 89
 Contact Danfoss if you require further information.
 ■ High-voltage relayThe cable for the high-voltage relay must be connectedto terminals 01, 02, 03. The high-voltage relay isprogrammed in parameter 323, Relay 1, out-put.
 No. 1 Relay ouput 1
 1+3 break, 1+2 make
 Max 240 V AC, 2 Amp
 Min. 24 V DC 10 mA or
 24 V AC, 100 mA
 Max Cross-section: 4 mm2/10 AWG
 Torque: 0.5-0.6 Nm
 Screw size: M3
 ■ Control cardAll terminals for the control cables are located underthe protective cover of the frequency converter. Theprotective cover (see drawing below) can be removedby means of a pointed object - a screwdriver or similar.
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 ■ Electrical installation, control cables
 Torque: 0.5-0.6 Nm
 Screw size: M3
 Generally speaking, control cables must be screened/armoured and the screen must be connected bymeans of a cable clamp at both ends to the metalcabinet of the unit (see Earthing of screened/ armouredcontrol cables). Normally, the screen must also beconnected to the body of the controlling unit (follow theinstructions for installation given for the unit in question).If very long control cables are used, 50/60 Hzearth loops may occur that will disturb the wholesystem. This problem can be solved by connectingone end of the screen to earth via a 100nFcondenser (keeping leads short).
 ■ Electrical installation, control cablesMax. control cable cross section: 1.5 mm 2 /16 AWGTorque: 0.5-0.6 NmScrew size: M3See Earthing of screened/armoured control cablesfor correct termination of control cables.
 No. Function
 04, 05 Relay output 2 can be used for indicating
 status and warnings.
 12, 13 Voltage supply to digital inputs. For the 24 V
 DC to be used for digital inputs, switch 4 on
 the control card must be closed, position "on".
 16-33 Digital inputs. See parameters 300-307 Digital
 inputs.
 20 Ground for digital inputs.
 39 Ground for analogue/digital outputs. Must
 be connnected to terminal 55 by means of
 a three-wire transmitter. See Examples of
 connection.
 42, 45 Analogue/digital outputs for indicating
 frequency, reference, current and torque. See
 parameters 319-322 Analogue/digital outputs.
 50 Supply voltage to potentiometer and thermistor
 10 V DC.
 53, 54 Analogue voltage input, 0 - 10 V DC.
 55 Ground for analogue voltage inputs.
 60 Analogue current input 0/4-20 mA. See
 parameters 314-316 Terminal 60.
 61 Termination of serial communication. See
 Earthing of screened/armoured control cables.
 This terminal is not normally to be used.
 68, 69 RS 485 interface, serial communication.
 Where the frequency converter is connected
 to a bus, switches 2 and 3 (switches 1- 4 -
 see next page) must be closed on the first
 and the last frequency converter. On the
 remaining frequency converters, switches 2
 and 3 must be open. The factory setting is
 closed (position on).
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 ■ Switches 1-4The dipswitch is located on the control card. It is usedfor serial communication and external DC supply.The switching position shown is the factory setting.
 Switch 1 has no function.
 Switches 2 and 3 are used for terminating an RS-485interface to the serial communication bus
 NB!:When the frequency converter is the first orlast device on the serial communication bus,switches 2 and 3 must be ON in that designated
 VLT. Any other VLTs on the serial communicationbus must have switches 2 and 3 set to OFF.
 NB!:Please note that when Switch 4 is in position"OFF," the external 24 V DC supply is galvanicallyisolated from the frequency converter.
 ■ Bus connectionThe serial bus connection in accordance with the RS485 (2-conductor) norm is connected to terminals68/69 of the frequency converter (signals P and N).Signal P is the positive potential (TX+,RX+), whilesignal N is the negative potential (TX-,RX-).
 If more than one frequency converter is to beconnected to a given master, use parallel connections.
 In order to avoid potential equalizing currents in thescreen, the cable screen can be earthed via terminal61, which is connected to the frame via an RC-link.
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 ■ Connection examples, VLT 6000 HVACThe diagram below gives an example of a typicalVLT 6000 HVAC installation.The mains supply is connected to terminals 91 (L1),92 (L2) and 93 (L3), while the motor is connected to96 (U), 97 (V) and 98 (W). These numbers can also beseen from the terminals of the frequency converter.An external DC supply or a 12-pulse option canbe connected to terminals 88 and 89. Please askDanfoss for a Design Guide to learn more.Analogue inputs can be connected to terminals 53 [V],54 [V] and 60 [mA]. These inputs can be programmedfor either reference, feedback or thermistor. SeeAnalogue inputs in parameter group 300.
 There are 8 digital inputs, which can be connectedto terminals 16-19, 27, 29, 32, 33. These inputscan be programmed in accordance with the tablein Inputs and outputs 300-328.There are two analogue/digital outputs (terminals42 and 45), which can be programmed to showthe present status or a process value, such as0-fMAX. Relay outputs 1 and 2 can be used forgiving the present status or a warning.On terminals 68 (P+) and 69 (N-) RS 485 interface,the frequency converter can be controlled andmonitored via serial communication.
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 ■ Single-pole start/stop
 - Start/stop using terminal 18.Parameter 302 = Start [1]
 - Quick-stop using terminal 27.Parameter 304 = Coasting stop, inverse [0]
 ■ Digital speed up/down
 - Speed up and down using terminals 32 and 33.Parameter 306 = Speed up [7]Parameter 307 = Speed down [7]Parameter 305 = Freeze reference [2]
 ■ Potentiometer reference
 -Parameter 308 = Reference [1]Parameter 309 = Terminal 53, min. scalingParameter 310 = Terminal 53, max. scaling
 ■ Run permissive
 - Start permitted with terminal 16.Parameter 300 = Run permissive [8]
 - Start/stop with terminal 18.Parameter 302 = Start [1]
 - Quickstop with terminal 27.Parameter 304 = Coasting stop, inverse [0].
 - Activated damper (motor)Parameter 323 = Start command active [13].
 ■ 2-zone regulation
 - Parameter 308 = Feedback [2].- Parameter 311 = Feedback [2].
 ■ Transmitter connection
 - Parameter 314 = Reference [1]- Parameter 315 = Terminal 60, min. scaling- Parameter 316 = Terminal 60, max. scaling
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 ■ Control unit LCPThe front of the frequency converter features acontrol panel - LCP(Local Control Panel). This is acomplete interface for operation and programmingof the frequency converter.The control panel is detachable and can - as analternative - be installed up to 3 metres away fromthe frequency converter, e.g. on the front panel,by means of a mounting kit option.The functions of the control panel can bedivided into five groups:1. Display2. Keys for changing display mode3. Keys for changing program parameters4. Indicator lamps5. Keys for local operation
 All data are indicated by means of a 4-linealphanumeric display, which, in normal operation,is able to show 4 operating data values and 3operating condition values continuously. Duringprogramming, all the information required for quick,effective parameter Setup of the frequency converterwill be displayed. As a supplement to the display, thereare three indicator lamps for voltage (ON), warning(WARNING) and alarm (ALARM), respectively.All frequency converter parameter Setups can bechanged immediately via the control panel, unless thisfunction has been programmed to be Locked [1] viaparameter 016 Lock for data change or via a digitalinput, parameters 300-307 Data change lock.
 ■ Control keys for parameter setupThe control keys are divided into functions. This meansthat the keys between display and indicator lampsare used for parameter Setup, including selecting thedisplay indication during normal operation.
 [DISPLAY MODE] is used for selectingthe indication mode of the display orwhen returning to the Display modefrom either the Quick menu or theExtend menu mode.
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 [QUICK MENU] gives access to theparameters used for the Quick menu.It is possible to switch between theQuick menu and the Extend menumodes.
 [EXTEND MENU] gives access to allparameters. It is possible to switchbetween the Extend menu and theQuick menu modes.
 [CHANGE DATA] is used for changinga setting selected either in the Extendmenu or the Quick menu mode.
 [CANCEL] is used if a change ofthe selec-ted parameter is not to becarried out.
 [OK] is used for confirming a changeof the parameter selected.
 [+/-] is used for selecting parametersand for changing a chosenparameter. These keys are also usedto change the local reference.In addition, the keys are used inDisplay mode to switch betweenoperation variable readouts.
 [<>] is used when selecting aparameter group and for movingthe cursor when changing numericalvalues.
 ■ Indicator lampsAt the bottom of the control panel is a redalarm lamp and a yellow warning lamp, aswell as a green voltage LED.
 If certain threshold values are exceeded, thealarm and/ or warning lamp is activated, and astatus or alarm text is displayed.
 NB!:The voltage indicator lamp is activated whenthe frequency converter receives voltage.
 ■ Local controlUnderneath the indicator lamps are keysfor local control.
 [HAND START] is used if the frequencyconverter is to be controlled via thecontrol unit. The frequency converterwill start the motor, since a startcommand is given by means of [HANDSTART].On the control terminals, the followingcontrol signals will still be active when[HAND START] is activated:• Hand start - Off stop - Auto start• Safety Interlock• Reset• Coasting stop inverse• Reversing• Setup select lsb - Setup select msb• Jog• Run permissive• Lock for data change• Stop command from serial
 communication
 NB!:If parameter 201 Output frequency low limitfMIN is set to an output frequency greater than0 Hz, the motor will start and ramp up to this
 frequency when [HAND START] is activated.
 [OFF/STOP] is used for stopping theconnected motor. Can be selected asEnable [1] or Disable [0] via parameter013. If the stop function is activated,line 2 will flash.[AUTO START] is used if the frequencyconverter is to be controlled viathe control terminals and/or serialcommunication. When a start signal isactive on the control terminals and/orthe bus, the frequency converter willstart.
 NB!:An active HAND-OFF-AUTO signal via the digitalinputs will have higher priority than the controlkeys [HAND START]-[AUTO START].
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 [RESET] is used for resetting thefrequency converter after an alarm(trip). Can be selected as Enable [1]or Disable [0] via parameter 015 Reseton LCP.See also List of warnings and alarms.
 ■ Display modeIn normal operation, any 4 different operating variablescan be indicated continuously: 1.1 and 1.2 and1.3 and 2. The present operating status or alarmsand warnings that have arisen are shown in line 2in the form of a number. In the case of alarms, thealarm in question will be shown in lines 3 and 4,accompanied by an explanatory note. Warnings willflash in line 2, with an explanatory note in line 1. Inaddition, the display shows the active Setup.The arrow indicates the direction of rotation; here thefrequency converter has an active reversing signal. Thearrow body disappears if a stop command is given or ifthe output frequency falls below 0.01 Hz. The bottomline gives the status of the frequency converter.The scroll list on the next page gives the operatingdata that can be shown for variable 2 in displaymode. Changes are made via the [+/-] keys.
 1st line
 2nd line
 3rd line
 4th line
 195NA
 113.10VAR 2 SETUP
 1
 STATUS
 VAR 1.1 VAR 1.2 VAR 1.3
 ■ Display mode, cont.Three operating data values can be shown in the firstdisplay line, while one operating variable can be shownin the second display line. To be programmed viaparameters 007, 008, 009 and 010 Display read-out.
 • Status line (4th line):
 175Z
 A70
 1.10
 40.0Hz80.0% 5.08A 2.15kW
 SETUP
 1
 AUTO REMOTE RUNNINGHAND LOCAL STOP LOCAL STOPRAMPINGHAND JOGGING
 . . . .STAND BY
 OFF
 The left part of the status line indicates thecontrol ele-ment of the frequency converter that isactive. AUTO means that control is via the controlterminals, while HAND indicates that control isvia the local keys on the control unit.OFF means that the frequency converter ignores allcontrol commands and stops the motor.The centre part of the status line indicates therefe-rence element that is active. REMOTE means thatthe reference from the control terminals is active, whileLOCAL indicates that the reference is determinedvia the [+/-] keys on the control panel.
 The last part of the status line indicates the currentstatus, for example "Running", "Stop" or "Alarm".
 ■ Display mode I:VLT 6000 HVAC offers different display modes de-pending on the mode selected for the frequencyconverter. The figure on the next page shows the wayto navigate between different display modes.Below is a display mode, in which the frequencyconverter is in Auto mode with remote referenceat an output frequency of 40 Hz.In this display mode, reference and control aredetermined via the control terminals.The text in line 1 gives the operating variableshown in line 2.
 175Z
 A68
 3.10
 SETUP
 1
 FREQUENCY
 40.0HzAUTO REMOTE RUNNING
 Line 2 gives the current output frequencyand the active Setup.Line 4 says that the frequency converter is in Auto modewith remote reference, and that the mo tor is running.
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 ■ Display mode II:This display mode makes it possible to have threeoperating data values displayed at the same time inline 1. The operating data values are determinedin parameters 007-010 Display readout.
 175Z
 A68
 5.10
 50.0Hz SETUP
 1
 AUTO REMOTE RUNNING
 100% 7.8A 5.9kW
 ■ Display mode III:This display mode is active as long as the [DISPLAYMODE] key is kept depressed. In the first line,operating data names and units of operating dataare displayed. In the second line, operating data 2remains unchanged. When the key is released, thedifferent operating data values are shown.
 175Z
 A69
 5.10
 50.0Hz SETUP
 1
 AUTO REMOTE RUNNING
 REF% CURR.A.POW.,KW
 ■ Display mode IV:This display mode is only active in connection withlocal reference, see also Reference handling. In thisdisplay mode, the reference is determined via the[+/-] keys and control is carried out by means of thekeys underneath the indicator lamps. The first lineindicates the required reference. The third line givesthe relative value of the present output frequency atany given time in relation to the maximum frequency.The display is in the form of a bar graph.
 176F
 A15
 6.10
 40.0HzHAND LOCAL RUNNING
 USE +/- 40Hz
 SETUP1
 0 ----60
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 ■ Navigation between display modes
 175ZA697.10
 HAND LOCAL RUNNING
 0 ---- 60
 Display mode I
 40.0HzAUTO REMOTE RUNNING
 FREQUENCY
 40.0 HzAUTO REMOTE RUNNING
 80% 7,8A 5,9 KW
 Press briefly
 USE +/- 40Hz
 40.0HzSETUP
 1
 Display mode IV
 With remotereference
 Display mode II
 ▲▲▲▲▲
 ▲▲▲▲ ▲
 Keep the [DISPLAYMODE] key down
 40.0 HzAUTO REMOTE RUNNING
 REF% CURR.A POW.,KW
 Display mode III
 With local reference HAND LOCAL RUNNING
 ▲▲▲▲▲
 ▲▲▲▲▲▲▲▲▲▲
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 ■ Changing dataRegardless of whether a parameter has beenselected under the Quick menu or the Extendedmenu, the procedure for changing data is the same.Pressing the [CHANGE DATA] key allows changeof the selected parameter, and the underliningin line 4 will flash on the display.The procedure for changing data depends on whetherthe selected parameter represents a numericaldata value or a functional value.If the chosen parameter represents a numeric datavalue, the first digit can be changed by means ofthe [+/-] keys. If the second digit is to be changed,first move the cursor by using the [<>] keys, thenchange the data value using the [+/-] keys.
 175Z
 A69
 8.10
 24.2 Hz SETUP
 1
 FREQUENCY
 205 MAX. REFERENCE
 000060,000 Hz5
 The selected digit is indicated by a flashing cursor.The bottom display line gives the data value that willbe entered (saved) when signing off by pressing the[OK] button. Use [CANCEL] to cancel the change.
 If the selected parameter is a functional value,the selected text value can be changed bymeans of the [+/-] keys.
 175Z
 A68
 9.10
 3.90 A SETUP
 1210 REFERENCE TYPE
 SUM
 MOTOR CURRENT
 The functional value flashes until signing off by pressingthe [OK] button. The functional value has now beenselected. Use [CANCEL] to cancel the change.
 ■ Infinitely variable change of numeric data valueIf the chosen parameter represents a numeric datavalue, a digit is first selected by means of the [<>] keys.
 175Z
 A69
 9.10
 SETUP
 150.0 HzFREQUENCY
 209 JOG FREQUENCY
 09 .0 Hz
 SETUP
 1
 Then the chosen digit is changed infinitely bymeans of the [+/-] keys:
 175Z
 A70
 0.10
 SETUP
 150.0FREQUENCY
 209 JOG FREQUENCY
 1 0.0 Hz
 SETUP
 1
 The chosen digit flashes. The bottom displayline shows the data value that will be entered(saved) when signing off with [OK].
 ■ Changing of data value, step-by-stepCertain parameters can be changed both step bystep and infinitely variably. This applies to Motorpower (parameter 102), Motor voltage (parameter103) and Motor frequency (parameter 104).This means that the parameters are changedboth as a group of numeric data values and asnumeric data values infinitely variably.
 ■ Manual initialisationDisconnect from mains and hold the [DISPLAYMODE] + [CHANGE DATA] + [OK] keys down whileat the same time reconnecting the mains supply.Release the keys; the frequency converter has nowbeen programmed for the factory setting.
 The following parameters are not zeroed by means of manual
 initialisation:
 Parameter 500, Protocol
 600, Operating hours
 601, hours run
 602, kWh counter
 603, Number of power-ups
 604, Number of overtemperatures
 605, Number of overvoltages
 It is also possible to carry out initialisation viaparameter 620 Operating mode.
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 ■ Quick MenuThe QUICK MENU key gives access to 12 of themost important setup parameters of the drive. Afterprogramming, the drive will, in many cases, be readyfor operation. The 12 Quick Menu parameters are
 shown in the table below. A complete descriptionof the function is given in the parametersections of this manual.
 Quick Menu Parameter DescriptionItem Number Name1 001 Language Selects language used for all displays.2 102 Motor Power Sets output characteristics of drive based on kW size
 of motor.3 103 Motor Voltage Sets output characteristics of drive based on voltage
 ofmotor.4 104 Motor Frequency Sets output characteristics of drive based on nominal
 frequency of motor. This is typically equal to linefrequency.
 5 105 Motor Current Sets output characteristics of drive based on nominalcurrent in amps of motor.
 6 106 Motor Nominal Speed Sets output characteristics of drive based on nominalfull load speed of motor.
 7 201 Minimum Frequency Sets minimum controlled frequency at which motorwill run.
 8 202 Maximum Frequency Sets maximum controlled frequency at which motorwill run.
 9 206 Ramp Up Time Sets time to accelerate motor from 0 Hz to nominalmotor frequency set in Quick Menu Item 4.
 10 207 Ramp Down Time Sets time to decelerate motor from nominal motorfrequency set in Quick Menu Item 4 to 0 Hz.
 11 323 Relay1 Function Sets function of high voltage Form C relay.12 326 Relay 2 Function Sets function of low voltage Form A relay.
 ■ Parameter DataEnter or change parameter dataor settings inaccordance with the following procedure.
 1. Press Quick Menu key.2. Use ‘+’ and ‘-’ keys to find parameter
 you choose to edit.3. Press Change Data key.4. Use ‘+’ and ‘-’ keys to select correct parameter
 setting. To move to a different digit withinparameter, use < and > arrows. Flashing cursorindicates digit selected to change.
 5. Press Cancel key to disregard change, or pressOK key to accept change and enter new setting.
 Example of Changing Parameter Data
 Assume parameter 206, Ramp Up Time, is set at 60seconds. Change the ramp up time to 100 secondsin accordance with the following procedure.
 1. Press Quick Menu key.2. Press ‘+’ key until you reach Parameter
 206, Ramp Up Time.
 3. Press Change Data key.4. Press < key twice – hundreds digit will flash.5. Press ‘+’ key once to change hundreds digit to ‘1.’6. Press > key to change to tens digit.7. Press ‘-’ key until ‘6’ counts down to ‘0’ and
 setting for Ramp Up Time reads ‘100 s.’8. Press OK key to enter new value into
 drive controller.
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 NB!:Programming of extended parameters functionsavailable through EXTENDED MENU key isdone in accordance with same procedure
 as described for Quick Menu functions.
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 ■ Programming
 Using the [EXTEND MENU] key, itis possible to have access to allthe parameters for the frequencyconverter.
 ■ Operation and Display 001-017This parameter group allows to set up parameterssuch as language, display readout and the possibilityof making the function keys on the control unit inactive.
 001 Language
 (LANGUAGE)
 Value:✭ English (ENGLISH) [0]
 German (DEUTSCH) [1]French (FRANCAIS) [2]Danish (DANSK) [3]Spanish (ESPAÑOL) [4]Italian (ITALIANO) [5]Swedish (SVENSKA) [6]Dutch (NEDERLANDS) [7]Portuguese (PORTUGUESA) [8]Finnish (SUOMI) [9]
 State when delivered may vary from factory setting.
 Function:The choice in this parameter defines the languageto be used on the display.
 Description of choice:
 There is a choice of the languages indicated.
 ■ The Setup configurationThe frequency converter has four Setups (parameterSetups) that can be programmed independentlyof each other. The active Setup can be selectedin parameter 002 Active Setup. The active Setupnumber will be shown in the display under "Setup".It is also possible to set the frequency converter toMulti-Setup to allow switching of Setups with thedigital inputs or serial communication.Setup shifts can be used in systems where, one Setupis used during the day and another at night.
 Parameter 003 Copying of Setups enables copyingfrom one Setup to another.
 By means of parameter 004 LCP copy, all Setupscan be transferred from one frequency converterto another by moving the control panel. First allparameter values are copied to the control panel. Thiscan then be moved to another frequency converter,where all parameter values can be copied from thecontrol unit to the frequency converter.
 002 Active Setup
 (ACTIVE SETUP)
 Value:Factory Setup (FACTORY SETUP) [0]
 ✭ Setup 1 (SETUP 1) [1]Setup 2 (SETUP 2) [2]Setup 3 (SETUP 3) [3]Setup 4 (SETUP 4) [4]MultiSetup (MULTI SETUP) [5]
 Function:The choice in this parameter defines the Setup numberyou want to control the functions of the frequencyconverter. All parameters can be programmed in fourindividual parameter Setups, Setup 1 - Setup 4.In addition, a pre-programmed Setup called theFactory Setup exists. This only allows specificparameters to be changed.
 Description of choice:
 Factory Setup [0] contains the parameter values pre-setat the factory. Can be used as a data source if theother Setups are to be returned to a common state. Inthis case Factory Setup is selected as the active Setup.Setups 1-4 [1]-[4] are four individual Setups thatcan be selected as required.MultiSetup [5] is used if remote switching betweendifferent Setups is required. Terminals 16/17/29/32/33and the serial communication port can be usedfor switching between Setups.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Connection examplesSetup change
 - Selection of Setup using terminals 32 and 33.Parameter 306 = Selection of Setup, lsb [4]Parameter 307 = Selection of Setup, msb [4]Parameter 002 =MultiSetup [5].
 003 Copying of Setups
 (SETUP COPY)
 Value:✭ No copying (NO COPY) [0]
 Copy active Setup to Setup 1(COPY TO SETUP 1) [1]Copy active Setup to Setup 2(COPY TO SETUP 2) [2]Copy active Setup to Setup 3(COPY TO SETUP 3) [3]Copy active Setup to Setup 4 (COPY TO SETUP 4) [4]Copy active Setup to all(COPY TO ALL) [5]
 Function:A copy is made from the active Setup selected inparameter 002 Active Setup to the Setup or Setupsselected in parameter 003 Copying of Setups.
 NB!:Copying is only possible in Stop mode (motorstopped on a Stop command).
 Description of choice:
 The copying starts when the required copying functionhas been selected and the [OK] key has been pressed.The display indicates when copying is in progress.
 004 LCP copy
 (LCP COPY)
 Value:✭ No copying (NO COPY) [0]
 Upload all parameters
 (UPLOAD ALL PARAMET.) [1]Download all parameters(DOWNLOAD ALL PARAM.) [2]Download power-independent par.(DOWNLOAD SIZE INDEP.) [3]
 Function:Parameter 004 LCP copy is used if the integratedcopying function of the control panel is to be used.This function is used if all parameter Setups areto be copied from one frequency converter toanother by moving the control panel.
 Description of choice:
 Select Upload all parameters [1] if all parameter valuesare to be transmitted to the control panel.Select Download all parameters [2] if alltransmitted parameter values are to be copiedto the frequency converter on which the controlpanel has been mounted.Select Download power-independent par. [3] ifonly the power-independent parameters are to bedownloaded. This is used if downloading to a frequencyconverter that has a different rated power than theone from where the parameter Setup originates.
 NB!:Uploading/Downloading can only be carriedout in the Stop mode.
 ■ Setup of user-defined readoutParameter 005 Max. value of user-defined readoutand 006 Unit for user-defined readout allow usersto design their own readout which can be seenif user-defined readout has been selected underdisplay readout. The range is set in parameter 005Max. value of user-defined readout and the unit isdetermined in parameter 006 Unit for user-definedreadout. The choice of unit decides whether theratio between the output frequency and the readoutis a linear, square or cubed ratio.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 005 Max. value of user-defined readout(CUSTOM READOUT)
 Value:0.01 - 999,999.99 ✭ 100.00
 Function:This parameter allows a choice of the max. valueof the user-defined readout. The value is calculatedon the basis of the present motor frequency and theunit selected in parameter 006 Unit for user-definedreadout. The programmed value is reached whenthe output frequency in parameter 202 Outputfrequency high limit, fMAX is reached. The unit alsodecides whether the ratio between output frequencyand readout is linear, square or cubed.
 Description of choice:
 Set the required value for max. output frequency.
 006 Unit for user-defined readout(CUST. READ. UNIT)
 ✭ No unit 1 [0] GPM 1 [21]% 1 [1] gal/s 1 [22]rpm 1 [2] gal/min 1 [23]ppm 1 [3] gal/h 1 [24]pulse/s 1 [4] lb/s 1 [25]l/s 1 [5] lb/min 1 [26]l/min 1 [6] lb/h 1 [27]l/h 1 [7] CFM 1 [28]kg/s 1 [8] ft 3/s 1 [29]kg/min 1 [9] ft 3/min 1 [30]kg/h 1 [10] ft 3/h 1 [31]m 3/s 1 [11] ft 3/min 1 [32]m 3/min 1 [12] ft/s 1 [33]m 3/h 1 [13] in wg 2 [34]m/s 1 [14] ft wg 2 [35]mbar 2 [15] PSI 2 [36]bar 2 [16] lb/in 2 [37]Pa 2 [17] HP 3 [38]kPa 2 [18]MWG 2 [19]kW 3 [20]
 Flow and speed units are marked with 1.Pressure units with 2, and power units with3. See figure in next column.
 Function:
 Select a unit to be shown in the display in connectionwith parameter 005 Max. value of user-defined readout.If units such as flow or speed units areselected, the ratio between readout and outputfrequency will be a linear one.If pressure units are selected (bar, Pa, MWG, PSI,etc.), the ratio will be square. If power units (HP,kW) are selected, the ratio will be cubed.The value and the unit are shown in display modewhenever User-defined readout [10] has been selectedin one of parameters 007-010 Display readout.
 Description of choice:
 Select the required unit for User-defined readout .
 007 Large display readout
 (LARGE READOUT)
 Value:Resulting reference [%] (REFERENCE [%]) [1]Resulting reference [unit] (REFERENCE [UNIT]) [2]
 ✭ Frequency [Hz] (FREQUENCY [HZ]) [3]% of maximum output frequency [%](FREQUENCY [%]) [4]Motor current [A] (MOTOR CURRENT [A]) [5]Power [kW] (POWER [KW]) [6]Power [HP] (POWER [HP]) [7]Output energy [kWh] (ENERGI [UNIT]) [8]Hours run [Hours] (OURS RUN [H]) [9]User-defined readout [-](CUSTOM READ.[UNITS])) [10]Setpoint 1 [unit] (SETPOINT 1 [UNITS]) [11]Setpoint 2 [unit] (SETPOINT 2 [UNITS]) [12]Feedback 1 (FEEDBACK 1 [UNITS]) [13]Feedback 2 (FEEDBACK 2 [UNITS]) [14]
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Feedback [unit] (FEEDBACK [UNITS]) [15]Motor voltage [V] (MOTOR VOLTAGE [V]) [16]DC link voltage [V] (DC VOLTAGE [V]) [17]Thermal load, motor [%](THERM.MOTOR LOAD [%]) [18]Thermal load, VLT [%](THERM.DRIVE LOAD [%]) [19]Digital input [Binary code](DIGITAL INPUT [BIN]) [20]Analogue input 53 [V] (ANALOG INPUT 53 [V]) [21]Analogue input 54 [V] (ANALOG INPUT 54 [V]) [22]Analogue input 60 [mA](ANALOG INPUT 60 [MA]) [23]Relay status [binary code] (RELAY STATUS) [24]Pulse reference [Hz] (PULSE REFERENCE [HZ]) [25]External reference [%] (EXT. REFERENCE [%]) [26]Heat sink temp. [°C] (HEATSINK TEMP [°C]) [27]Communication option card warning(COMM OPT WARN [HEX]) [28]LCP display text (FREE PROG.ARRAY) [29]Status word (STATUS WORD [HEX]) [30]Control word (CONTROL WORD [HEX]) [31]Alarm word (ALARM WORD [HEX]) [32]PID output [Hz] (PID OUTPUT [HZ]) [33]PID output [%] (PID OUTPUT [%]) [34]Real Time Clock (REAL TIME CLOCK) [40]
 Function:This parameter allows a choice of the data value tobe shown in the display, line 2, when the frequencyconverter is turned on. The data values will also beincluded in the display mode scroll-list. Parameters008-010 Small display readout allow a choice ofanother three data values, shown in line 1.See the description of the control unit.
 Description of choice:
 No readout can only be selected in parameters008-010 Small display readout.Resulting reference [%] gives a percentage forthe resulting reference in the range from Minimumreference, RefMIN to Maximum reference, RefMAX
 . See also reference handling.Reference [unit] gives the resulting reference in Hzin Open loop. In Closed loop, the reference unit isselected in parameter 415 Process units.Frequency [Hz] gives the output frequencyfrom the frequency converter.% of maximum output frequency [%] is the presentoutput frequency as a percentage value of parameter202 Output frequency high limit, fMAX.Motor current [A] states the phase current ofthe motor measured as effective value.
 Power [kW] states the actual power consumedby the motor in kW.Power [HP] states the actual power consumedby the motor in HP.Output energy [kWh] states the energy consumedby the motor since the latest reset was made inpa-rameter 618 Reset of kWh counter.Hours run [Hours] states the number of hoursthat the motor has run since the latest reset inparameter 619 Reset of hours-run counter.User -defined readout [-] is a user-defined value,calculated on the basis of the present output frequencyand unit, as well as the scaling in parameter 005Max. value of user-defined readout. Select unit inparameter 006 Unit for user-defined readout.Setpoint 1 [unit] is the programmed setpointvalue in parameter 418 Setpoint 1. The unitis decided in parameter 415 Process units .See also Feedback handling.Setpoint 2 [unit] is the programmed setpoint valuein parameter 419 Setpoint 2. The unit is decidedin parameter 415 Process units.Feedback 1 [unit] gives the signal value of theresulting feedback 1 (Term. 53). The unit isdecided in parameter 415 Process units. Seealso Feedback handling .Feedback 2 [unit] gives the signal value of theresulting feedback 2 (Term. 53). The unit is decidedin parameter 415 Process units.Feedback [unit] gives the resulting signal valueusing the unit/scaling selected in parameter 413Minimum feedback, FBMIN, 414 Maximum feedback,FBMAX and 415 Process units .Motor voltage [V] states the voltage suppliedto the motor.DC link voltage [V] states the intermediate circuitvoltage in the frequency converter.Thermal load, motor [%] states the calculated/estimated thermal load on the motor. 100%is the cut-out limit. See also parameter 117Motor thermal protection.Thermal load, VLT [%] states the calculated/estimated thermal load on the frequency converter.100% is the cut-out limit.Digital input [Binary code] states the signal statusfrom the 8 digital inputs (16, 17, 18, 19, 27, 29, 32and 33). Terminal 16 corresponds to the bit at thefar left. ‘0’ = no signal, ‘1’ = connected signal.Analogue input 53 [V] states the voltagevalue on terminal 53.Analogue input 54 [V] states the voltagevalue on terminal 54.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Analogue input 60 [mA] states the voltagevalue on terminal 60.Relay status [binary code] indicates the status ofeach relay. The left (most significant) bit indicates relay1 followed by 2 and 6 through 9. A "1" indicates therelay is active, a "0" indicates inactive. Paramater007 uses an 8-bit word with the last two positionsnot used. Relays 6-9 are provided with the cascadecontroller and four relay option cardsPulse reference [Hz] states a pulse frequency inHz connected to terminal 17 or terminal 29.External reference [%] gives the sum of the externalreferences as a percentage (the sum of analogue/pulse/serial communication) in the range from Minimumreference, RefMIN to Maximum reference, RefMAX.Heat sink temp. [°C] states the present heat sinktemperature of the frequency converter. The cut-outlimit is 90 ± 5°C; cutting back in occurs at 60 ± 5°C.Communication option card warning [Hex] gives awarning word if there is a fault on the communicationbus. This is only active if communication optionshave been installed. Without communicationoptions, 0 Hex is displayed.LCP display text shows the text programmed inparameter 533 Display text 1 and 534 Display text 2via LCP or the serial communication port.LCP procedure for entering textAfter selecting Display Text in parameter 007, selectdisplay line parameter (533 or 534) and press theCHANGE DATA key. Enter text directly into theselected line by using UP, DN & LEFT, RIGHT arrowkeys on the LCP. The UP and DN arrow keys scrollthrough the available characters. The Left and Rightarrow keys move the cursor through the line of text.To lock in the text, press the OK key whenthe line of text is completed. The CANCELkey will cancel the text.The available characters are:A B C D E F G H I J K L M N O P Q R S T U V W X Y ZÆ Ø Å Ä Ö Ü É Ì Ù è . / - ( ) 0 1 2 3 4 5 6 7 8 9 ’space’’space’ is the default value of parameter 533 &534. To erase a character that has been entered,it must be replaced with ’space’.Status word displays the actual drive statusword (see parameter 608).Control word displays the actual controlword (see parameter 607).Alarm word displays the actual alarm word.PID output shows the calculated PID outputin the display in either Hz [33] or percentageof max frequency [34].Real time clockReal time clock can show the current time anddate and weekday. The available digits stipulate
 how comprehensive the readout can be. E.gif only the real time clock readout is used inthe top line (parameter 008, 009 or 010) thefollowing is shown: WD YYYY/MM/DD/ HH.MM.See table below for further reference:
 Avail-
 able
 digits
 Format Ex.
 6 hh.mm 11.29
 8 WW hh.mm WE 11.29
 13 WW YYMMDD hh.mm WE 040811 11.29
 20 WW YYYY/MM/DD hh.mm WE 2004/08/11 11.29
 008 Small display readout 1.1
 (SMALL READOUT 1)
 Value:See parameter 007 Large display readout
 ✭ Reference [Unit] [2]
 Function:This parameter enables a choice of the first of three datavalues to be shown on the display, line 1, position 1.This is a useful function, i.a. when setting thePID regulator, in order to see how the processreacts to a change of reference.For display read-outs, press the [DISPLAY MODE]button. Data option LCP display text [29] cannotbe selected with Small display readout .
 Description of choice:
 There is a choice of 33 different data values, seeparameter 007 Large display readout.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 009 Small display readout 1.2
 (SMALL READOUT 2)
 Value:See parameter 007 Large display readout
 ✭ Motorcurrent [A] [5]
 Function:See the functional description for parameter 008 Smalldisplay readout. Data option LCP display text [29]cannot be selected with Small display readout .
 Description of choice:
 There is a choice of 33 different data values, seeparameter 007 Large display readout.
 010 Small display readout 1.3
 (SMALL READOUT 3)
 Value:Se parameter 007 Large display readout
 ✭ Power [kW] [6]
 Function:See the functional description for parameter 008Small data readout. Data option LCP display text [29]cannot be selected with Small display readout .
 Description of choice:
 There is a choice of 33 different data values, seeparameter 007 Large display readout.
 011 Unit of local reference(UNIT OF LOC REF)
 Value:Hz (HZ) [0]
 ✭ % of output frequency range (%) (% OF FMAX) [1]
 Function:This parameter decides the local reference unit.
 Description of choice:
 Choose the required unit for local reference.
 012 Hand start on LCP(HAND START BTTN)
 Value:Disable (DISABLE) [0]
 ✭ Enable (ENABLE) [1]
 Function:This parameter allows selection/deselection of theHand start key on the control panel.
 Description of choice:
 If Disable [0] is selected in this parameter, the[HAND START] key will be inactive.
 013 OFF/STOP on LCP(STOP BUTTON)
 Value:Disable (DISABLE) [0]
 ✭ Enable (ENABLE) [1]
 Function:This parameter allows selection/deselection of thelocal stop key on the control panel.
 Description of choice:
 If Disable [0] is selected in this parameter, the[OFF/ STOP] key will be inactive.
 NB!:If Disable is selected, the motor cannot bestopped by means of the [OFF/STOP] key.
 014 Auto start on LCP(AUTO START BTTN)
 Value:Disable (DISABLE) [0]
 ✭ Enable (ENABLE) [1]
 Function:This parameter allows selection/deselection of theauto start key on the control panel.
 Description of choice:
 If Disable [0] is selected in this parameter, the[AUTO START] key will be inactive.
 015 Reset on LCP(RESET BUTTON)
 Value:Disable (DISABLE) [0]
 ✭ Enable (ENABLE) [1]
 Function:This parameter allows selection/deselection ofthe reset key on the control panel.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Description of choice:
 If Disable [0] is selected in this parameter, the[RESET] key will be inactive.
 NB!:Only select Disable [0] if an external reset signalhas been connected via the digital inputs.
 016 Lock for data change
 (DATA CHANGE LOCK)
 Value:✭ Not locked (NOT LOCKED) [0]
 Locked (LOCKED) [1]
 Function:This parameter allows the control panel to be "locked",which means that it is not possible to carry outdata modifications via the control unit.
 Description of choice:
 If Locked [1] is selected, data modifications in theparameters cannot be made, although it will stillbe possible to carry out data modifications via thebus. Parameters 007-010 Display readout canbe changed via the control panel.It is also possible to lock for data modificationsin these parameters by means of a digital input,see parameters 300-307 Digital inputs.
 017 Operating state at power up, local control
 (POWER UP ACTION)
 Value:✭ Auto restart (AUTO RESTART) [0]
 OFF/Stop (OFF/STOP) [1]
 Function:Setting of the desired operating mode when themains voltage is reconnected.
 Description of choice:
 Auto restart [0] is selected if the frequency converter is tostart up in the same start/stop condition as immediatelybefore power to the frequency converter is cut off.OFF/Stop [1] is selected if the frequency converteris to remain stopped when the mains voltage isconnected, until a start command is active. Torestart, activate the key [HAND START] or [AUTOSTART] by using the control panel.
 NB!:If [HAND START] or [AUTO START] cannotbe activated by the keys on the controlpanel (see parameter 012/014 Hand/Auto
 start on LCP) the motor will not be able torestart if OFF/Stop [1] is selected. If Handstartor Autostart has been programmed for activationvia the digital inputs, the motor will not be ableto restart if OFF/Stop [1] is selected.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Load and Motor 100-117
 This parameter group allowsthe con-figuration of regulationparameters and the choice oftorque characteristics to whichthe frequency converter is to beadapted.The motor nameplate data mustbe
 set and automatic motor adaptation can be carriedout. In addition, DC brake parameters can be setand the motor thermal protection can be activated.
 ■ ConfigurationThe selection of configuration and torque characteristicsinfluences the parameters that can be seen in thedisplay. If Open loop [0] is selected, all parametersrelating to PID regulation will be hidden.Consequently, the user is only able to seethe parameters that are of significance fora given application.
 100 Configuration
 (CONFIG. MODE)
 Value:✭ Open loop (OPEN LOOP) [0]
 Closed loop (CLOSED LOOP) [1]
 Function:This parameter is used for selecting the configurationto which the frequency converter is to be adapted.
 Description of choice:
 If Open loop [0] is selected, normal speed control isobtained (without feedback signal), i.e. if the referenceis changed, the motor speed will change.If Closed loop [1] is selected, the internal processregulator is activated to enable accurate regulationin relation to a given process signal.The reference (setpoint) and the process signal(feedback) can be set to a process unit asprogrammed in parameter 415 Process units. See Feedback handling.
 101 Torque characteristics
 (VT CHARACT)
 Value:✭ Automatic Energy Optimisation
 (AEO FUNCTION) [0]Parallel motors (MULTIPLE MOTORS) [1]
 Function:This parameter allows a choice of whether the frequencyconverter has one or several motors connected to it.
 Description of choice:
 If Automatic Energy Optimisation [0] has beenselected, only one motor may be connected to thefrequency converter. The AEO function ensuresthat the motor obtains its maximum efficiency andminimises motor interference. Parameter 118 makesit possible to set the power factor (Cos ϕ) which isused by the AEO function.Select Parallel motors [1]if more than one motor is connected to the outputin parallel. See the description under parameter108 Start voltage of parallel motors regarding thesetting of parallel motor start voltages.
 102 Motor power, PM,N
 (MOTOR POWER)
 Value:0.25 kW (0.25 KW) [25]0.37 kW (0.37 KW) [37]0.55 kW (0.55 KW) [55]0.75 kW (0.75 KW) [75]1.1 kW (1.10 KW) [110]1.5 kW (1.50 KW) [150]2.2 kW (2.20 KW) [220]3 kW (3.00 KW) [300]4 kW (4.00 KW) [400]5,5 kW (5.50 KW) [550]7,5 kW (7.50 KW) [750]11 kW (11.00 KW) [1100]15 kW (15.00 KW) [1500]18.5 kW (18.50 KW) [1850]22 kW (22.00 KW) [2200]30 kW] (30.00 KW) [3000]
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 37 kW (37.00 KW) [3700]45 kW (45.00 KW) [4500]55 kW (55.00 KW) [5500]75 kW (75.00 KW) [7500]90 kW (90.00 KW) [9000]110 kW] (110.00 KW) [11000]132 kW (132.00 KW) [13200]160 kW (160.00 KW) [16000]200 kW (200.00 KW) [20000]250 kW (250.00 KW) [25000]300 kW (300.00 KW) [30000]315 kW (315.00 KW) [31500]355 kW (355.00 KW) [35500]400 kW (400.00 KW) [40000]450 kW (450.00 KW) [45000]500 kW (500.00 KW) [50000]
 ✭ Depends on the unit
 Function:This is where to select the kW value PM,N thatcorresponds to the rated power of the motor. Atthe works, a rated kW value PM,N has been selectedthat depends on the type of unit.
 Description of choice:
 Select a value that equals the nameplate data on themotor. There are 4 possible undersizes or 1 oversize incomparison with the factory setting. Also, alternativelyit is possible to set the value for motor power as aninfinitely variable value, see the procedure for Infinitelyvariable change of numeric data value .
 103 Motor voltage, UM,N
 (MOTOR VOLTAGE)
 Value:200 V [200]208 V [208]220 V [220]230 V [230]240 V [240]380 V [380]400 V [400]415 V [415]440 V [440]460 V [460]480 V [480]500 V [500]550 V [550]575 V [575]
 ✭ Depends on the unit
 Function:This is where the rated motor voltage UM,N isset for either star Y or delta .
 Description of choice:
 Select a value that equals the nameplate data onthe motor, regardless of the mains voltage of thefrequency converter. Furthermore, alternatively it ispossible to set the value of the motor voltage infinitelyvariably. Also refer to the procedure for infinitelyvariable change of numeric data value.
 NB!:Changing parameters 102, 103 or 104 willautomatically reset parameters 105 and 106to default values. If changes are made to
 parameters 102, 103 or 104, go back and resetparameters 105 and 106 to correct values.
 104 Motor frequency, fM,N
 (MOTOR FREQUENCY)
 Value:✭ 50 Hz (50 HZ) [50]
 60 Hz (60 HZ) [60]
 Function:This is where the rated motor frequency fM,N is selected.
 Description of choice:
 Select a value that equals the nameplate dataon the motor. Furthermore, it is also possibleto set the value for motor frequency infinitelyvariably in the 24-1000 Hz range.
 105 Motor current, IM,N (MOTOR CURRENT)
 (MOTOR CURRENT)
 Value:0.01 - IVLT,MAX A ✭ Depends on the unit
 Function:The rated motor current IM,N forms part of the frequencyconverter calculations i.a. of torque and motor thermalprotection. Set the motor current IVLT,N, taking intoaccount the star Y or delta connected motor.
 Description of choice:
 Set a value that equals the nameplate dataon the motor.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 NB!:It is important to enter the correct value, sincethis forms part of the VVC + control feature.
 106 Rated motor speed, nM,N
 (MOTOR NOM. SPEED)
 Value:100 - fM,N x 60 (max. 60000 rpm)
 ✭ Depends on parameter 102 Motor power, P M,N
 Function:This is where the value is set that correspondsto the rated motor speed nM,N, which can beseen from the nameplate data.
 Description of choice:
 Choose a value that corresponds to themotor nameplate data.
 NB!:It is important to set the correct value, sincethis forms part of the VVC + control feature.The max. value equals fM,N x 60.
 fM,N is set in parameter 104 Motor frequency, fM,N.
 107 Automatic motor adaptation, AMA
 (AUTO MOTOR ADAPT)
 Value:✭ Optimisation disable (NO AMA) [0]
 Automatic adaptation (RUN AMA) [1]Automatic adaptation with LC-filter(RUN AMA WITH LC-FILT) [2]
 Function:Automatic motor adaptation is a test algorithmthat measures the electrical motor parametersat motor standstill. This means that AMA itselfdoes not supply any torque.AMA is useful when commissioning systems, wherethe user wants to optimise the adjustment of thefrequency converter to the motor applied. This featureis used in particular where the factory setting doesnot adequately cover the motor in question.For the best adjustment of the frequency converter, itis recommended to carry out AMA on a cold motor.It must be noted that repeated AMA runs maylead to a heating of the motor that will result inan increase of the stator resistance RS. However,this is not normally critical.
 NB!:It is important to run AMA with anymotors ≥55 kW/ 75 HP
 It is possible via parameter 107 Automatic motoradaptation, AMA to choose whether a completeautomatic motor adaptation Automatic adaptation[1] is to be carried out, or whether reducedautomatic motor adaptation Automatic adaptationwith LC-filter [2] is to be made.It is only possible to carry out the reduced test ifa LC-filter has been placed between the frequencyconverter and the motor. If a total setting is required,the LC-filter can be removed and, after completionof the AMA, it can be reinstalled. In Automaticoptimisation with LC-filter [2] there is no test ofmotor symmetry and of whether all motor phaseshave been connected. The following must benoted when the AMA function is used:- For AMA to be able to determine the motor
 parameters optimally, the correct nameplate datafor the motor connected to the frequency convertermust be entered in parameters 102 to 106.
 - The duration of a total automatic motor adaptationvaries from a few minutes to approx. 10 minutesfor small motors, depending on the rating ofthe motor used (the time for a 7.5 kW motor,for example, is approx. 4 minutes).
 - Alarms and warnings will be shown in the displayif faults occur during motor adaptation.
 - AMA can only be carried out if the rated motorcurrent of the motor is min. 35% of the ratedoutput current of the frequency converter.
 - If automatic motor adaptation is to bediscontinued, press the [OFF/STOP] key.
 NB!:AMA is not allowed on motors connectedin parallel.
 Description of choice:
 Select Automatic adaptation [1] if the frequencyconverter is to carry out a complete automaticmotor adaptation.Select Automatic adaptation with LC-filter [2]if a LC-filter has been placed between thefrequency converter and the motor.
 Procedure for automatic motor adaptation:
 1. Set the motor parameters in accordance withthe motor nameplate data given in parameters102-106 Nameplate data.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 2. Connect 24 V DC (possibly from terminal 12)to terminal 27 on the control card.
 3. Select Automatic adaptation [1] or Automaticadaptation with LC-filter [2] in parameter 107Automatic motor adaptation, AMA.
 4. Start up the frequency converter or connect terminal18 (start) to 24 V DC (possibly from terminal 12).
 5. After a normal sequence, the display reads: AMASTOP. After a reset, the frequency converterwill be ready to start operation again.
 If the automatic motor adaptation is to be stopped:
 1. Press the [OFF/STOP] key.
 If there is a fault, the display reads: ALARM 22
 1. Press the [Reset] key.2. Check for possible causes of the fault in
 accor-dance with the alarm message. SeeList of warnings and alarms.
 If there is a warning, the display reads:WARNING 39-42
 1. Check for possible causes of the fault in accordancewith the warning. See List of warnings and alarms.
 2. Press the [CHANGE DATA] key and select"Continue" if AMA is to continue despite thewarning, or press the [OFF/STOP] key to stopthe automatic motor adaptation.
 108 Start voltage of parallel motors
 (MULTIM.START VOLT)
 Value:0.0 - parameter 103 Motor voltage, U M,N
 ✭ Depends on par. 103 Motor voltage, U M,N
 Function:This parameter specifies the start-up voltage ofthe permanent VT characteristics at 0 Hz formotors connected in parallel.The start-up voltage represents a supplementaryvoltage input to the motor. By increasing the start-upvoltage, motors connected in parallel receive a higherstart-up torque. This is used especially for smallmotors (< 4.0 kW) connected in parallel, as they havea higher stator resistance than motors above 5.5 kW.This function is only active if Parallel motors [1] hasbeen selected in parameter 101 Torque characteristics .
 Description of choice:
 Set the start-up voltage at 0 Hz. The maximum voltagedepends on parameter 103 Motor voltage, UM,N.
 109 Resonance damping
 (RESONANCE DAMP.)
 Value:0 - 500 % ✭ 100 %
 Function:High-frequency electric resonance problems betweenthe frequency converter and the motor can beeliminated by adjusting the resonance damping.
 Description of choice:
 Adjust the damping percentage until the motorresonance has disappeared.
 110 High break-away torque
 (HIGH START TORQ.)
 Value:0.0 (OFF) - 0.5 sec. ✭ OFF
 Function:In order to secure a high starting torque, themaximum torque for max. 0.5 sec. is allowed.However, the current is limited by the protectionlimit of the frequency converter (inverter). 0 sec.corresponds to no high break-away torque.
 Description of choice:
 Set the necessary time in which a highstarting torque is desired.
 111 Start delay
 (START DELAY)
 Value:0.0 - 120.0 sec. ✭ 0.0 sec.
 Function:This parameter enables a delay of the starting timeafter the conditions for start have been fulfilled.When the time has passed, the output frequencywill start by ramping up to the reference.
 Description of choice:
 Set the desired time until acceleration is to begin.
 112 Motor preheater
 (MOTOR PREHEAT)
 Value:✭ Disable (DISABLE) [0]
 Enable (ENABLE) [1]
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Function:The motor preheater ensures that no condensatedevelops in the motor at stop. This function can alsobe used to evaporate condensed water in the motor.The motor preheater is only active during stop.
 Description of choice:
 Select Disable [0] if this function is not required. SelectEnable [1] to activate motor preheating. The DC currentis set in parameter 113 Motor preheater DC current.
 113 Motor preheater DC current
 (PREHEAT DC-CURR.)
 Value:0 - 100 % ✭ 50 %The maximum value depends on the rated motorcurrent, parameter 105 Motor current, IM,N.
 Function:The motor can be preheated at stop by means of a DCcurrent to prevent moisture from entering the motor.
 Description of choice:
 The motor can be preheated by means of a DCcurrent. At 0%, the function is inactive; at a valuehigher than 0%, a DC current will be supplied tothe motor at stop (0 Hz). This function can alsobe used to generate a holding torque.
 If too high a DC current is supplied for toolong, the motor can be damaged.
 ■ DC brakingIn DC braking, the motor receives a DC currentthat brings the shaft to a halt. Parameter 114 DCbraking current, decides the DC braking current asa percentage of the rated motor current IM,N.In parameter 115 DC braking time, the DC brakingtime is selected, and in parameter 116DC brakecut-in frequency, the frequency is selected atwhich DC braking becomes active.If terminal 19 or 27 (parameter 303/304 Digitalinput) has been programmed to DC brakinginverse and shifts from logic "1" to logic "0",the DC braking will be activated.When the start signal on terminal 18 changesfrom logic "1" to logic "0", the DC braking willbe activated when the output frequency becomeslower than the brake coupling frequency.
 NB!:The DC brake is not to be used if the inertiaof the motor shaft is more than 20 timesthe inertia of the motor itself.
 114 DC braking current
 (DC BRAKE CURRENT)
 Value:✭ 50 %
 The maximum value depends on the ratedmotor current. If the DC braking currentis active, the frequency converter has aswitching frequency of 4 kHz.
 Function:This parameter is used for setting the DC brakingcurrent that is activated upon a stop when the DCbrake frequency set in parameter 116, DC brakecut-in frequency has been reached, or if DC brakeinverse is active via terminal 27 or via the serialcommunication port. The DC braking current willbe active for the duration of the DC braking timeset in parameter 115 DC braking time.
 Description of choice:
 To be set as a percentage value of the rated motorcurrent IM,N set in parameter 105 Motor current, IVLT,N.100% DC braking current corresponds to IM,N.
 Make sure not to supply too high abraking current for too long.The motorwill be damaged because of mechanical
 overload or the heat generated in the motor.
 115 DC braking time
 (DC BRAKE TIME)
 Value:0.0 - 60.0 sec. ✭ OFF
 Function:This parameter is for setting the DC braking timefor which the DC braking current (parameter113) is to be active.
 Description of choice:
 Set the desired time.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 116 DC brake cut-in frequency
 (DC BRAKE CUT-IN)
 Value:0.0 (OFF) - par. 202
 Output frequency high limit, fMAX ✭ OFF
 Function:This parameter is used for setting the DC brake cut-infrequency at which DC braking is to be activatedin connection with a stop command.
 Description of choice:
 Set the desired frequency.
 117 Motor thermal protection
 (MOT. THERM PROTEC)
 Value:No protection (NO PROTECTION) [0]Thermistor warning (THERMISTOR WARNING) [1]Thermistor trip (THERMISTOR FAULT) [2]ETR Warning 1 (ETR WARNING 1) [3]
 ✭ ETR Trip 1 (ETR TRIP 1) [4]ETR Warning 2 (ETR WARNING 2) [5]ETR Trip 2 (ETR TRIP 2) [6]ETR Warning 3 (ETR WARNING 3) [7]ETR Trip 3 (ETR TRIP 3) [8]ETR Warning 4 (ETR WARNING 4) [9]ETR Trip 4 (ETR TRIP 4) [10]
 Function:The frequency converter is able to monitor the motortemperature in two different ways:- Via a thermistor sensor fitted to the motor. The
 thermistor is connected to one of the analoginput terminals 53 and 54.
 - Calculation of the thermal load (ETR - ElectronicThermal Relay), based on the current load andthe time. This is compared with the rated motorcurrent IM,N and the rated motor frequency fM,N.The calculations made take into account theneed for a lower load at lower speeds becauseof less cooling in the motor itself.
 ETR functions 1-4 do not start calculating the loaduntil there is a switch-over to the Setup in whichthey were selected. This enables the use of the ETRfunction, even where two or several motors alternate.
 Description of choice:
 Select No protection [0] if no warning or tripping isrequired when the motor is overloaded.Select Thermistor warning [1] if a warning is desiredwhen the connected thermistor gets too hot.
 Select Thermistor trip [2] if cutting out (trip) is desiredwhen the connected thermistor overheats.Select ETR Warning 1-4, if a warning is to comeup on the display when the motor is overloadedaccording to the calculations.The frequency converter can also be programmed togive off a warning signal via one of the digital outputs.Select ETR Trip 1-4 if tripping is desired when themotor is overloaded according to the calculations.
 NB!:In UL / cUL applications ETR provides class20 motor overload profection in accordancewith National Electrical Code.
 118 Motor power factor (Cos ϕ)
 (MOTOR PWR FACT)
 Value:0.50 - 0.99 ✭ 0.75
 Function:This parameter calibrates and optimizes the AEOfunction for motors of different power factor (Cos ϕ).
 Description of choice:
 Motors having > 4 poles have a lower power factorwhich would restrict or prevent use of the AEOfunction for energy savings. This parameter allows theuser to calibrate the AEO function to the power factorof the motor so that AEO can be used with motorsof 6, 8, and 12 poles as well as 4 and 2 poles.
 NB!:The default value is 0.75 and should NOTbe changed unless the specific motorhas power factor lower than 0.75. This is
 typically the case for motors having more than4 poles or low efficiency motors.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ References and Limits 200-228
 In this parameter group, the frequency and referencerange of the frequency converter are established.This parameter group also includes:- Setting of ramp times- Choice of four preset references- Possibility of programming four bypass frequencies.- Setting of maximum current to motor.- Setting of warning limits for current, frequency,
 reference and feedback.
 200 Output frequency range
 (FREQUENCY RANGE)
 Value:✭ 0 - 120 Hz (0 - 120 HZ) [0]
 0 - 1000 Hz (0 - 1000 HZ) [1]
 Function:This is where to select the maximum outputfrequency range to be set in parameter 202Output frequency high limit, fMAX.
 Description of choice:
 Select the required output frequency range.
 201 Output frequency low limit, fMIN
 (MIN. FREQUENCY)
 Value:0.0 - fMAX ✭ 0.0 HZ
 Function:This is where to select the minimum output frequency.
 Description of choice:
 A value from 0.0 Hz to the Output frequency high limit,fMAX frequency set in parameter 202 can be selected.
 202 Output frequency high limit, fMAX
 (MAX. FREQUENCY)
 Value:fMIN - 120/1000 Hz
 (par. 200 Output frequency range) ✭ 50 Hz
 Function:In this parameter, a maximum output frequencycan be selected that corresponds to the highestspeed at which the motor can be.
 NB!:The output frequency of the frequencyconverter can never assume a value higherthan 1/10 of the switching frequency
 (parameter 407 Switching frequency.
 Description of choice:
 A value from fMIN to the choice made in parameter200 Output frequency range can be selected.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Reference handlingReference handling is shown in the blockdiagram underneath.The block diagram shows how a change in aparameter can affect the resulting reference.
 Parameters 203 to 205 Reference handling, minimumand maximum reference and parameter 210 Referencetype define the way reference handling can becarried out. The mentioned parameters are activeboth in a closed and in an open loop.
 Remote references are defined as:• External references, such as analog inputs 53,
 54 and 60, pulse reference via terminal 17/29and reference from serial communication.
 • Preset references.
 The resulting reference can be shown in the display byselecting Reference [%] in parameters 007-010 Displayreadout and in the form of a unit by selecting Resultingreference [unit]. See the section on Feedbackhandling in connection with a closed loop.
 The sum of the external references can be shown inthe display as a percentage of the range from Minimumreference, Ref MIN to Maximum reference, Ref MAX.Select External reference, % [25] in parameters007-010 Display readout if a readout is required.
 It is possible to have both preset references andexternal references at the same time. In parameter 210Reference type a choice is made of how the presetreferences are to be added to the external references.
 Furthermore, an independent local reference exists,where the resulting reference is set by means ofthe [+/-] keys. If local reference has been selected,the output frequency range is limited by parameter201 Output frequency low limit, fMIN and parameter202 Output frequency high limit, fMAX.
 NB!:If the local reference is active, the frequencyconverter will always be in Open loop[0], regardless of the choice made in
 parameter 100 Configuration.
 The unit of the local reference can be set either as Hzor as a percentage of the output frequency range. Theunit is selected in parameter 011 Unit of local reference.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 203 Reference site(REFERENCE SITE)
 Value:✭ Hand/Auto linked reference
 (LINKED TO HAND/AUTO) [0]Remote reference (REMOTE) [1]Local reference (LOCAL) [2]
 Function:This parameter determines the location of the activereference. If Hand/Auto linked reference [0] is selected,the resulting reference will depend on whether thefrequency converter is in Hand or Auto mode.The table shows which references are active whenHand/Auto linked reference [0], Remote reference [1] orLocal reference [2] has been selected. The Hand modeor Auto mode can be selected via the control keys orvia a digital input, parameters 300-307 Digital inputs.
 Referencehandling Hand mode Auto modeHand/Auto [0] Local ref. active Remote ref. activeRemote [1] Remote ref. active Remote ref. activeLocal [2] Local ref. active Local ref. active
 Description of choice:
 If Hand/Auto linked reference [0] is chosen, the motorspeed in Hand mode will be decided by the localreference, while in Auto mode it depends on remotereferences and any setpoints selected.If Remote reference [1] is selected, the motor speedwill depend on remote references, regardless ofwhether Hand mode or Auto mode has been chosen.If Local reference [2] is selected, the motor speedwill only depend on the local reference set via thecontrol panel, regardless of whether Hand modeor Auto mode has been selected.
 204 Minimum reference, RefMIN
 (MIN. REFERENCE)
 Value:Parameter 100 Configuration = Open loop [0].0.000 - parameter 205 RefMAX ✭ 0.000 Hz
 Parameter 100 Configuration = Closed loop [1].-Par. 413 Minimum feedback
 - par. 205 RefMAX ✭ 0.000
 Function:The Minimum reference gives the minimum valuethat can be assumed by the sum of all references.If Closed loop has been selected in parameter 100Configuration, the minimum reference is limited byparameter 413 Minimum feedback.
 Minimum reference is ignored when the local referenceis active (parameter 203 Reference site). The unit forthe reference can be seen from the following table:
 UnitPar. 100 Configuration = Open loop HzPar. 100 Configuration = Closed loop Par. 415
 Description of choice:
 Minimum reference is set if the motor is to runat a minimum speed, regardless of whetherthe resulting reference is 0.
 205 Maximum reference, RefMAX
 (MAX. REFERENCE)
 Value:Parameter 100 Configuration = Open loop [0]Parameter 204 RefMIN - 1000.000 Hz✭ 50.000 Hz
 Parameter 100 Configuration = Closed loop [1]Par. 204 Ref MIN
 - par. 414 Maximum feedback ✭ 50.000 Hz
 Function:The Maximum reference gives the maximum valuethat can be assumed by the sum of all references.If Closed loop [1] has been selected in parameter100 Configuration, the maximum reference cannotbe set above parameter 414 Maximum feedback .The Maximum reference is ignored when the localreference is active (parameter 203 Reference site ).
 The reference unit can be determined on thebasis of the following table:
 Unit
 Par. 100 Configuration = Open loop Hz
 Par. 100 Configuration = Closed loop Par. 415
 Description of choice:
 Maximum reference is set if the motor speed is notto exceed the set value, regardless of whether theresulting reference is higher than Maximum reference.
 206 Ramp-up time
 (RAMP UP TIME)
 Value:1 - 3600 sec. ✭ Depends on the unit
 Function:The ramp-up time is the acceleration time from 0Hz to the rated motor frequency fM,N (parameter
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 104 Motor frequency, fM,N). It is assumed that theoutput current does not reach the current limit (setin parameter 215 Current limit ILIM).
 Description of choice:
 Program the desired ramp-up time.
 207 Ramp-down time
 (RAMP DOWN TIME)
 Value:1 - 3600 sec. ✭ Depends on the unit
 Function:The ramp-down time is the deceleration timefrom the rated motor frequency fM,N (parameter104 Motor frequency, f M,N) to 0 Hz, providedthere is no overvoltage in the inverter because ofthe motor acting as a generator.
 Description of choice:
 Program the desired ramp-down time.
 208 Automatic ramp-down
 (AUTO RAMPING)
 Value:Disable (DISABLE) [0]
 ✭ Enable (ENABLE) [1]
 Function:This function ensures that the frequency converterdoes not trip during deceleration if the ramp-downtime set is too short. If, during deceleration, thefrequency converter registers that the intermediatecircuit voltage is higher than the max. value (see listof warnings and alarms), the frequency converterautomatically extends the ramp-down time.
 NB!:If the function is chosen as Enable [1], the ramptime may be considerably extended in relation tothe time set in parameter 207 Ramp-down time.
 Description of choice:
 Program this function as Enable [1] if the frequencyconverter periodically trips during ramp-down. If aquick ramp-down time has been programmed thatmay lead to a trip under special conditions, thefunction can be set to Enable [1] to avoid trips.
 209 Jog frequency
 (JOG FREQUENCY)
 Value:Par. 201 Output frequency Low limit - par.202 Output frequency high limit ✭ 10.0 HZ
 Function:The jog frequency fJOG is the fixed output frequencyat which the frequency converter is running whenthe jog function is activated.Jog can be activated via the digital inputs.
 Description of choice:
 Set the desired frequency.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Reference typeThe example shows how the resulting reference iscalculated when Preset references are used togetherwith Sum and Relative in parameter 210 Referencetype. See Calculation of resulting reference. Seealso the drawing in Reference handling.
 The following parameters have been set:Par. 204 Minimum reference: 10 HzPar. 205 Maximum reference: 50 HzPar. 211 Preset reference: 15%Par. 308 Terminal 53, analog input: Reference [1]Par. 309 Terminal 53, min. scaling: 0 VPar. 310 Terminal 53, max. scaling: 10 V
 When parameter 210 Reference type is set to Sum[0], one of the adjusted Preset references (par. 211-214) will be added to the external references as apercentage of the reference range. If terminal 53is energized by an analog input voltage of 4 V, theresulting reference will be as follows:
 Par. 210 Reference type = Sum [0]Par. 204 Minimum reference = 10.0 HzReference contribution at 4 V = 16.0 HzPar. 211 Preset reference = 6.0 HzResulting reference = 32.0 Hz
 If parameter 210 Reference type is set to Relative[1], one of the adjusted Preset references (par.211-214) will be totaled as a percentage of thesum of the present external references. If terminal53 is energized by an analog input voltage of 4 V,the resulting reference will be as follows:
 Par. 210 Reference type = Relative [1]Par. 204 Minimum reference = 10.0 HzReference contribution at 4 V = 16.0 HzPar. 211 Preset reference = 2.4 HzResulting reference = 28.4 Hz
 The graph in the next column shows theresulting reference in relation to the externalreference varied from 0-10 V.Parameter 210 Reference type has been programmedfor Sum [0] and Relative [1], respectively. In addition,a graph is shown in which parameter 211 Presetreference 1 is programmed for 0%.
 210 Reference type
 (REF. FUNCTION)
 Value:✭ Sum (SUM) [0]
 Relative (RELATIVE) [1]External/preset (EXTERNAL/PRESET) [2]
 Function:It is possible to define how the preset referencesare to be added to the other references. Forthis purpose, Sum or Relative is used. It is alsopossible - by using the External/preset function - toselect whether a shift between external referencesand preset references is wanted.See Reference handling .
 Description of choice:
 If Sum [0] is selected, one of the adjusted presetreferences (parameters 211-214 Preset reference) isadded to the other external references as a percentageof the reference range (RefMIN-RefMAX).If Relative [1] is selected, one of the adjustedpreset references (parameters 211-214 Presetreference ) is totaled as a percentage of the sumof the present external references.If External/preset [2] is selected, it is possible to shiftbetween external references and preset references viaterminal 16, 17, 29, 32 or 33 (parameter 300, 301,305, 306 or 307 Digital inputs). Preset references willbe a percentage value of the reference range.External reference is the sum of the analogreferences, pulse references and any referencesfrom serial communication.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 NB!:If Sum or Relative is selected, one of thepreset references will always be active. If thepreset references are to be without influence,
 they should be set to 0% (as in the factory setting)via the serial communication port.
 211 Preset reference 1(PRESET REF. 1)
 212 Preset reference 2(PRESET REF. 2)
 213 Preset reference 3(PRESET REF. 3)
 214 Preset reference 4(PRESET REF. 4)
 Value:-100.00 % - +100.00 % ✭ 0.00%of the reference range/external reference
 Function:Four different preset references can be programmedin parameters 211-214 Preset reference. The presetreference is stated as a percentage value of thereference range (RefMIN - Ref MAX) or as a percentageof the other external references, depending on thechoice made in parameter 210 Reference type .The choice between the preset references canbe made by activating terminal 16, 17, 29, 32or 33, cf. the table below.
 Terminal 17/29/33 Terminal 16/29/32
 preset ref. msb preset ref. lsb
 0 0 Preset ref. 1
 0 1 Preset ref. 2
 1 0 Preset ref. 3
 1 1 Preset ref. 4
 Description of choice:
 Set the required preset reference(s) thatis/are to be the options.
 215 Current limit, ILIM
 (CURRENT LIMIT)
 Value:0.1 - 1.1 x IVLT,N ✭ 1.1 x IVLT,N [A]
 Function:This is where the maximum output current ILIM isset. The factory setting corresponds to the ratedoutput current. Current limit is for protection of thefrequency converter. If the current limit is set within
 the range of 1.0-1.1 x IVLT,N (the rated output currentof the frequency converter), the frequency convertercan only handle a load intermittently, i.e. for shortperiods at a time. After the load has been higherthan IVLT,N, it must be ensured that for a periodthe load is lower than IVLT,N. Please note that if thecurrent limit is set to less than IVLT,N, the accelerationtorque will be reduced accordingly.If the drive is in current limit and a stop commandis initiated with the stop button on the LCP keypad, the drive output is immediately turned offand the motor will coast to a stop.
 NB!:Current limit should not be used formotor protection; parameter 117 is formotor protection.
 Description of choice:
 Set the required maximum output current ILIM.
 216 Frequency bypass, bandwidth
 (FREQUENCY BYPASS B.W.)
 Value:0 (OFF) - 100 Hz ✭ Disable
 Function:Some systems call for some output frequencies to beavoided because of mechanical resonance problems.The frequencies to avoid can be programmed inparameters 217-220 Frequency bypass .In this parameter (216 Frequency bypass, bandwidth),a definition can be given of a bandwidth aroundeach of these frequencies.
 Description of choice:
 The bypass bandwidth is equal to the programmedbandwidth frequency. This bandwidth will becentered around each bypass frequency.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 217 Frequency bypass 1
 (BYPASS FREQ. 1)
 218 Frequency bypass 2
 (BYPASS FREQ. 2)
 219 Frequency bypass 3
 (BYPASS FREQ. 3)
 220 Frequency bypass 4
 (BYPASS FREQ. 4)
 Value:0 - 120/1000 HZ ✭ 120.0 HzThe frequency range depends on the selection madein parameter 200 Output frequency range.
 Function:Some systems call for some output frequenciesto be avoided because of mechanical resonanceproblems in the system.
 Description of choice:
 Enter the frequencies to be avoided.
 221 Warning: Low current, ILOW
 (WARN. LOW CURR.)
 Value:0.0 - par. 222 Warning: High current IHIGH, ✭ 0.0A
 Function:When the motor current is below the limit, ILOW,programmed in this parameter, the display showsa flashing CURRENT LOW, provided Warning [1]has been selected in parameter 409 Function incase of no load. The frequency converter willtrip if parameter 409 Function in case of no loadhas been selected as Trip [0].The warning functions in parameters 221-228 arenot active during ramp-up after a start command,ramp-down after a stop command or whilestopped. The warning functions are activated whenthe output frequency has reached the resultingreference. The signal outputs can be programmedto generate a warning signal via terminal 42 or45 and via the relay outputs.
 Description of choice:
 The lower signal limit ILOW must be programmed withinthe normal working range of the frequency converter.
 222 Warning: High current, IHIGH
 (WARN. HIGH CURR.)
 Value:Parameter 221 - IVLT,MAX ✭ IVLT,MAX
 Function:If the motor current is above the limit, IHIGH,programmed in this parameter, the display showsa flashing CURRENT HIGH.The warning functions in parameters 221-228 arenot active during ramp-up after a start command,ramp-down after a stop command or while stopped.The warning functions are activated when the outputfrequency has reached the resulting reference.The signal outputs can be programmed togenerate a warning signal via terminal 42 or45 and via the relay outputs.
 Description of choice:
 The upper signal limit of the motor frequency, fHIGH,must be programmed within the normal workingrange of the frequency converter. See drawing atparameter 221 Warning: Low current, ILOW.
 223 Warning: Low frequency, fLOW
 (WARN. LOW FREQ.)
 Value:0.0 - parameter 224 ✭ 0.0 Hz
 Function:If the output frequency is below the limit, fLOW,programmed in this parameter, the display willshow a flashing FREQUENCY LOW.The warning functions in parameters 221-228 arenot active during ramp-up after a start command,ramp-down after a stop command or while stopped.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 The warning functions are activated when the outputfrequency has reached the selected reference.The signal outputs can be programmed togenerate a warning signal via terminal 42 or45 and via the relay outputs.
 Description of choice:
 The lower signal limit of the motor frequency, fLOW,must be programmed within the normal workingrange of the frequency converter. See drawing atparameter 221Warning: Low current, ILOW.
 224 Warning: High frequency , fHIGH
 (WARN. HIGH FREQ.)
 Value:Par. 200 Output frequency range = 0-120 Hz [0].parameter 223 - 120 Hz ✭ 120.0 Hz
 Par. 200 Output frequency range = 0-1000 Hz [1].parameter 223 - 1000 Hz ✭ 120.0 Hz
 Function:If the output frequency is above the limit, fHIGH,programmed in this parameter, the display willshow a flashing FREQUENCY HIGH.The warning functions in parameters 221-228 arenot active during ramp-up after a start command,ramp-down after a stop command or while stopped.The warning functions are activated when the outputfrequency has reached the resulting reference.The signal outputs can be programmed togenerate a warning signal via terminal 42 or45 and via the relay outputs.
 Description of choice:
 The higher signal limit of the motor frequency, fHIGH,must be programmed within the normal workingrange of the frequency converter. See drawing atpa-rameter 221 Warning: Low current, ILOW.
 225 Warning: Low reference, REFLOW
 (WARN. LOW REF.)
 Value:-999,999.999 - REFHIGH (par.226) ✭ -999,999.999
 Function:When the remote reference lies under the limit,RefLOW, programmed in this parameter, the displayshows a flashing REFERENCE LOW.
 The warning functions in parameters 221-228 arenot active during ramp-up after a start command,ramp-down after a stop command or while
 stopped. The warning functions are activated whenthe output frequency has reached the selectedreference. The signal outputs can be programmedto generate a warning signal via terminal 42 or45 and via the relay outputs.
 The reference limits in parameter 226 Warning:High reference, RefHIGH, and in parameter 225Warning: Low reference, RefLOW, are only activewhen remote reference has been selected.In Open loop mode the unit for the reference is Hz,while in Closed loop mode the unit is programmedin parameter 415 Process units.
 Description of choice:
 The lower signal limit, RefLOW, of the reference mustbe programmed within the normal working rangeof the frequency converter, provided parameter100 Configuration has been programmed forOpen loop [0]. In Closed loop [1] (parameter100), RefLOW must be within the reference rangeprogrammed in parameters 204 and 205.
 226 Warning: High reference , REFHIGH
 (WARN. HIGH REF.)
 Value:REFLow (par. 225) - 999,999.999 ✭ 999,999.999
 Function:If the resulting reference is above the limit, RefHIGH,programmed in this parameter, the display showsa flashing REFERENCE HIGH.The warning functions in parameters 221-228 arenot active during ramp-up after a start command,ramp-down after a stop command or while stopped.The warning functions are activated when the outputfrequency has reached the resulting reference.The signal outputs can be programmed togenerate a warning signal via terminal 42 or45 and via the relay outputs.The reference limits in parameter 226 Warning:High reference, RefHIGH , and in parameter 227Warning: Low reference, RefLOW , are only activewhen remote reference has been selected.In Open loop the unit for the reference is Hz,while in Closed loop the unit is programmed inparameter 415 Process units .
 Description of choice:
 The upper signal limit, RefHIGH, of the referencemust be programmed within the normal workingrange of the frequency converter, provided parameter100 Configuration has been programmed for
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Open loop [0]. In Closed loop [1] (parameter100), RefHIGH must be within the reference rangeprogrammed in parameters 204 and 205.
 227 Warning: Low feedback, FBLOW
 (WARN LOW FDBK)
 Value:-999,999.999 - FBHIGH
 (parameter 228) ✭ -999.999,999
 Function:If the feedback signal is below the limit, FBLOW,programmed in this parameter, the display willshow a flashing FEEDBACK LOW.The warning functions in parameters 221-228 arenot active during ramp-up after a start command,ramp-down after a stop command or whilestopped. The warning functions are activated whenthe output frequency has reached the selectedreference. The signal outputs can be programmedto generate a warning signal via terminal 42 or45 and via the relay outputs.In Closed loop, the unit for the feedback isprogrammed in parameter 415 Process units.
 Description of choice:
 Set the required value within the feedback range(parameter 413 Minimum feedback, FBMIN, and414 Maximum feedback, FBMAX ).
 228 Warning: High feedback, FBHIGH
 (WARN. HIGH FDBK)
 Value:FBLOW
 (parameter 227) - 999,999.999 ✭ 999.999,999
 Function:If the feedback signal is above the limit, FBHIGH,programmed in this parameter, the display willshow a flashing FEEDBACK HIGH.The warning functions in parameters 221-228 arenot active during ramp-up after a start command,ramp-down after a stop command or while stopped.The warning functions are activated when the outputfrequency has reached the selected reference.The signal outputs can be programmed togenerate a warning signal via terminal 42 or45 and via the relay outputs.In Closed loop, the unit for the feedback isprogrammed in parameter 415 Process units.
 Description of choice:
 Set the required value within the feedback range(parameter 413 Minimum feedback, FBMIN, and414 Maximum feedback, FBMAX).
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Inputs and outputs 300-365In this parameter group, the functions thatrelate to the input and output terminals of thefrequency converter are defined.The digital inputs (terminals 16, 17, 18, 19, 27, 29,32 and 33) are programmed in parameters 300-307.The table below gives the options for programmingthe inputs. The digital inputs require a signal of 0 or24 V DC. A signal lower than 5 V DC is a logic ‘0’,while a signal higher than 10 V DC is a logic ‘1’.The terminals for the digital inputs can be connectedto the internal 24 V DC supply, or an external24 V DC supply can be connected.The drawings in the next column show one Setupusing the internal 24 V DC supply and one Setupusing an external 24 V DC supply.
 Switch 4, which is locatedon the Dip switch controlcard, is used for separatingthe common potential of theinternal 24 V DC supply from
 the common potential of the external 24 V DCsupply.See Electrical installation.Please note that when Switch 4 is in the OFFposition, the external 24 V DC supply is galvanicallyisolated from the frequency converter.
 Digital inputs Terminal no. 16 17 18 19 27 29 32 33parameter 300 301 302 303 304 305 306 307
 Value:
 No function (NO OPERATION) [0] [0] [0] [0] [0] [0]✭ [0]✭Reset (RESET) [1]✭ [1] [1] [1] [1]Coasting stop, inverse (COAST INVERSE) [0]✭Reset and coasting stop,inverse
 (COAST & RESET INVERS) [1]
 Start (START) [1]✭Reversing (REVERSE) [1]✭Reversing and start (START REVERSE) [2]DC-braking, inverse (DC BRAKE INVERSE) [3] [2]Safety Interlock (SAFETY INTERLOCK) [3]Freeze Reference (FREEZE REFERENCE) [2] [2]✭ [2] [2] [2]Freeze output (FREEZE OUTPUT) [3] [3] [3] [3] [3]Selection of Setup, Isb (SETUP SELECT LSB) [4] [4] [4]Selection of Setup, msb (SETUP SELECT MSB) [4] [5] [4]Preset reference, on (PRESET REF. ON) [5] [5] [6] [5] [5]Preset reference, lsb (PRESET REF. SEL. LSB) [6] [7] [6]Preset reference, msb (PRESET REF. MSB) [6] [8] [6]Speed down (SPEED DOWN) [7] [9] [7]Speed up (SPEED UP) [7] [10] [7]Run permissive (RUN PERMISSIVE) [8] [8] [11] [8] [8]Jog (JOG) [9] [9] [12]✭ [9] [9]Data change lock (PROGRAMMING LOCK) [10] [10] [13] [10] [10]Pulse reference (PULE REFERENCE) [11] [14]Pulse feedback (PULSE FEEDBACK) [11]Hand start (HAND START) [11] [12] [15] [11] [12]Auto start (AUTOSTART) [12] [13] [16] [12] [13]Fire mode (FIRE MODE) [13] [14]Fire mode inverse (FIRE MODE INVERSE) [14] [15]Enable RTC (ENABLE RTC) [25] [25]
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Function:In parameters 300-307 Digital inputs it is possible tochoose between the different possible functions relatedto the digital inputs (terminals 16-33). The functionaloptions are given in the table on the previous page.
 Description of choice:
 No function is selected if the frequency converter isnot to react to signals transmitted to the terminal.
 Reset the frequency converter after an alarm; however,trip locked alarms cannot be reset by cycling mainspower supply. See table in List of warnings and alarms. Reset will occur on the rising edge of the signal.
 Coasting stop, inverse is used to force the frequencyconverter to "release" the motor immediately (theoutput transistors are "turned off") to make it coastfreely to stop. Logic ‘0’ implements coasting to stop.
 Reset and coasting stop, inverse is used foractivating coasting stop at the same time as reset.Logic ‘0’ implements coasting stop and reset. Resetwill be activate on the falling edge of the signal.
 DC braking, inverse is used for stopping the motorby energizing it with a DC voltage for a given time,see parameters 114-116 DC brake.Please note that this function is only active if thevalue of parameters 114 DC brake current and115 DC braking time is different from 0. Logic ‘0’implements DC braking. See DC braking.
 Safety interlock has the same function as Coastingstop, inverse, but Safety interlock generates the alarmmessage ’external fault’ on the display when terminal27 is logic ‘0’. The alarm message will also be activevia digital outputs 42/45 and relay outputs 1/2, ifprogrammed for Safety interlock. The alarm can bereset using a digital input or the [OFF/STOP] key.
 Start is selected if a start/stop command is required.Logic ‘1’ = start, logic ‘0’ = stop.
 Reversing is used for changing the direction ofrotation of the motor shaft. Logic ‘0’ will not implementreversing. Logic ‘1’ will implement reversing. Thereversing signal only changes the direction ofrotation; it does not activate the start function. Isnot active together with Closed loop.
 Reversing and start is used for start/stop andreversing using the same signal. A start signal viaterminal 18 at the same time is not allowed. Isnot active together with Closed loop.
 Freeze reference freezes the present reference.The frozen reference can now only be changedby means of Speed up or Speed down. Thefrozen reference is saved after a stop commandand in case of mains failure.
 Freeze output freezes the present output frequency(in Hz). The frozen output frequency can now only bechanged by means of Speed up or Speed down .
 NB!:If Freeze output is active, the frequencyconverter cannot be stopped via terminal18. The frequency converter can only be
 stopped when terminal 27 or terminal 19 has beenprogrammed for DC braking, inverse.
 Selection of Setup, lsb and Selection of Setup,msb enables a choice of one of the four Setups.However, this presupposes that parameter 002 ActiveSetup has been set at Multi Setup [5].
 Setup, msb Setup, lsb
 Setup 1 0 0
 Setup 2 0 1
 Setup 3 1 0
 Setup 4 1 1
 Preset reference, on is used for switching betweenremote reference and preset reference. This assumesthat Remote/preset [2] has been selected in parame-ter210 Reference type. Logic ‘0’ = remote referencesactive; logic ‘1’ = one of the four preset referencesis active in accordance with the table below.
 Preset reference, lsb and Preset reference,msbenables a choice of one of the four preset references,in accordance with the table below.
 Preset ref. msb Preset ref. lsb
 Preset ref. 1 0 0
 Preset ref. 2 0 1
 Preset ref. 3 1 0
 Preset ref. 4 1 1
 Speed up and speed down are selected ifdigital control of the up/down speed is desired.This function is only active if Freeze reference orFreeze output has been selected.As long as there is a logic ‘1’ on the terminal selectedfor Speed up, the reference or the output frequency willincrease by the Ramp-up time set in parameter 206.As long as there is a logic ‘1’ on the terminalselected for Speed down, the reference or the
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 output frequency will increase by the Ramp-downtime set in parameter 207.Pulses (logic ‘1‘ minimum high for 3 ms and aminimum pause of 3 ms) will lead to a change ofspeed of 0.1% (reference) or 0.1 Hz (output frequency).
 Example:
 Terminal Terminal Freeze ref./
 (16) (17) Freeze output
 No speed change 0 0 1
 Speed down 0 1 1
 Speed up 1 0 1
 Speed down 1 1 1
 The speed reference frozen via the control panelcan be changed even if the frequency converter hasstopped. In addition, the frozen reference will beremembered in case of a mains failure.
 Run permissive. There must be an active startsignal via the terminal, where Run permissive hasbeen programmed, before a start command can beaccepted. Run permissive has a logic ‘AND’ functionrelated to Start (terminal 18, parameter 302 Terminal18, Digital input), which means that in order to startthe motor, both conditions must be fulfilled. If Runpermissive is programmed on several terminals, Runpermissive must only be logic ‘1’ on one of the terminalsfor the function to be carried out. See Example ofapplication - Speed control of fan in ventilation system.
 Jog is used to override the output frequency tothe frequency set in parameter 209 Jog frequencyand issue a start command. If local reference isactive, the frequency converter will always be inOpen loop [0], regardless of the selection madein parameter 100 Configuration.Jog is not active if a stop command hasbeen given via terminal 27.
 Data change lock is selected if data changes toparameters are not to be made via the controlunit; however, it will still be possible to carryout data changes via the bus.
 Pulse reference is selected if a pulse sequence(frequency) is selected as a reference signal.0 Hz corresponds to RefMIN, parameter 204Minimum reference, RefMIN.The frequency set in parameter 327 Pulse reference,max. frequency corresponds to parameter 205Maximum reference, RefMAX.
 Pulse feedback is selected if a pulse sequence(frequency) is selected as a feedback signal. Parameter
 328 Pulse feedback, max. frequency is where themaximum frequency for pulse feedback is set.
 Hand start is selected if the frequency converter isto be controlled by means of an external hand/offor H-O-A switch. A logic ‘1’ (Hand start active) willmean that the frequency converter starts the motor.A logic ‘0’ means that the connected motor stops.The frequency converter will then be in OFF/STOPmode, unless there is an active Auto start signal.See also the description in Local control.
 NB!:An active Hand and Auto signal via the digitalinputs will have higher priority than the [HANDSTART]-[AUTO START] control keys.
 Auto start is selected if the frequency converter isto be controlled via an external auto/off or H-O-Aswitch. A logic ’1’ will place the frequency converterin auto mode allowing a start signal on the controlterminals or the serial communication port. If Autostart and Hand start are active at the same time onthe control terminals, Auto start will have the highestpriority. If Auto start and Hand start are not active,the connected motor will stop and the frequencyconverter will then be in OFF/STOP mode.
 Fire Mode is selected if the Fire Mode function is tobe activated via a logical ’1’ on terminal 16 or 17. Thisenables the frequency converter to run without trip lockin case of alarms or warnings. If an alarm causes a tripan automatic reset is activated. Please note Fire Modemust be enabled in parameter 430 for terminal 16 or17 to activate the Fire Mode. The frequency converterwill run at the in parameter 431 selected speed.Only by setting input 16 or 17 low or openingterminal 27 deactivates fire mode again.
 Fire Mode inverse is selected if the Fire Modefunction is to be activated via a logical ’0’ on terminal16 or 17. This enables the frequency converter torun without trip lock in case of alarms or warnings.If an alarm causes a trip an automatic reset isactivated. Please note Fire Mode must be enabledin parameter 430 for terminal 16 or 17 to activatethe Fire Mode. The frequency converter will run atthe in parameter 431 selected speed.Only by setting input 16 or 17 high or openingterminal 27 deactivates fire mode again.
 Enable RTC is used to start the real time clockfunction. When enabled the real time clock functions
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 will be executed based on time. See descriptionof RTC for further information.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Analogue inputsTwo analogue inputs for voltage signals (terminals53 and 54) are provided for reference and feedbacksignals. Furthermore, an analogue input is availablefor current signal (terminal 60). A thermistor canbe connected to voltage input 53 or 54.The two analogue voltage inputs can be scaledin the range of 0-10 V DC; the current inputin the range of 0-20 mA.
 The table below gives the possibilities for programmingthe analogue inputs. Parameter 317 Time out and318 Function after time out allow activation of atime-out function on all analogue inputs. If the signalvalue of the reference or feedback signal connectedto one of the analogue input terminals drops tobelow 50% of the minimum scaling, a functionwill be activated after the time out determined inparameter 318, Function after time out.
 Analogue inputs terminal no. 53(voltage) 54(voltage) 60(current)parameter 308 311 314
 Value:
 No operation (NO OPERATION) [0] [0]✭ [0]Reference (REFERENCE) [1]✭ [1] [1]✭Feedback (FEEDBACK) [2] [2] [2]Thermistor (THERMISTOR) [3] [3]
 308 Terminal 53, analogue input voltage
 (AI [V] 53 FUNCT.)
 Function:This parameter is used to select the requiredfunction to be linked to terminal 53.
 Description of choice:
 No operation. Is selected if the frequency converter isnot to react to signals connected to the terminal.
 Reference. Is selected to enable change of referenceby means of an analogue reference signal.If reference signals are connected to several inputs,these reference signals must be added up.
 Feedback. If a feedback signal in connected,there is a choice of a voltage input (terminal 53 or54) or a current input (terminal 60) as feedback.In the case of zone regulation, feedback signalsmust be selected as voltage inputs (terminals 53and 54). See Feedback handling.
 Thermistor. Is selected if a motor-integratedthermistor (according to DIN 44080/81) shouldstop the frequency converter in case of motorovertemperature. The cut-out value is 3 kohm.If a motor features a Klixon thermal switch instead,this can also be connected to the input. If motorsrun in parallel, the thermistors/thermal switchescan be connected in series (total resistance < 3kohm). Parameter 117 Motor thermal protectionmust be programmed for Thermal warning [1] orThermistor trip [2], and the thermistor must beinserted between terminal 53 or 54 (analogue voltageinput) and terminal 50 (+10 V supply).
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 309 Terminal 53, min. scaling
 (AI 53 SCALE LOW)
 Value:0.0 - 10.0 V ✭ 0.0 V
 Function:This parameter is used for setting the signal valuethat has to correspond to the minimum referenceor the minimum feedback, parameter 204 Minimumreference, RefMIN/413 Minimum feedback, FBMIN. SeeReference handling or Feedback handling.
 Description of choice:
 Set the required voltage value.For reasons of accuracy, voltage losses in longsignal lines can be compensated for.If the time-out function is to be applied (parameters317 Time out and 318 Function after time out),the value must be set to > 1 V.
 310 Terminal 53, max. scaling
 (AI 53 SCALE HIGH)
 Value:0.0 - 10.0 V ✭ 10.0 V
 Function:This parameter is used for setting the signal value thathas to correspond to the maximum reference valueor the maximum feedback, parameter 205 Maximumreference, RefMAX/414 Maximum feedback, FBMAX.See Reference handling or Feedback handling.
 Description of choice:
 Set the required voltage value.For reasons of accuracy, voltage losses in longsignal lines can be compensated for.
 311 Terminal 54, analog input voltage
 (AI [V] 54 FUNCT.)
 Value:See description of parameter 308. ✭ No operation
 Function:This parameter chooses between the differentfunctions available for the input, terminal 54.Scaling of the input signal is done in parameter312 Terminal 54, min. scaling and in parameter313 Terminal 54, max. scaling.
 Description of choice:
 See description of parameter 308.
 For reasons of accuracy, voltage losses in longsignal lines should be compensated for.
 312 Terminal 54, min. scaling
 (AI 54 SCALE LOW)
 Value:0.0 - 10.0 V ✭ 0.0 V
 Function:This parameter is used for setting the signal valuethat corresponds to the minimum reference valueor the minimum feedback, parameter 204 Minimumreference, RefMIN /413 Minimum feedback, FBMIN.See Reference handling or Feedback handling.
 Description of choice:
 Set the required voltage value.For reasons of accuracy, voltage losses in longsignal lines can be compensated for.If the time-out function is to be applied (parameters317 Time out and 318 Function after time out),the value must be set to > 1 V.
 313 Terminal 54, max. scaling
 (AI 54 SCALE HIGH)
 Value:0.0 - 10.0 V ✭ 10.0 V
 Function:This parameter is used for setting the signal valuethat corresponds to the maximum reference value orthe maximum feedback, parameter 205 Maximumrefe-rence, RefMAX/414 Maximum feedback, FBMAX.See Reference handling or Feedback handling.
 Description of choice:
 Set the required voltage value.For reasons of accuracy, voltage losses in longsignal lines can be compensated for.
 314 Terminal 60, analogue input current
 (AI [MA] 60 FUNCT.)
 Value:See description of parameter 308. ✭ Reference
 Function:This parameter allows a choice between the differentfunctions available for the input, terminal 60.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Scaling of the input signal is effected in parameter315 Terminal 60, min. scaling and in parameter316 Terminal 60, max. scaling.
 Description of choice:
 See description of parameter 308 Terminal53, analogue input voltage.
 315 Terminal 60, min. scaling
 (AI 60 SCALE LOW)
 Value:0.0 - 20.0 mA ✭ 4.0 mA
 Function:This parameter determines the signal value thatcorresponds to the minimum reference or theminimum feedback, parameter 204 Minimumreference, RefMIN/413 Minimum feedback, FBMIN. SeeReference handling or Feedback handling .
 Description of choice:
 Set the required current value.The time-out function is to be used (parameters317 Time out and 318 Function after time out),the value must be set to > 2 mA.
 316 Terminal 60, max. scaling
 (AI 60 SCALE HIGH)
 Value:0.0 - 20.0 mA ✭ 20.0 mA
 Function:This parameter determines the signal value thatcorresponds to the maximum reference value,parameter 205 Maximum reference value, RefMAX.See Reference handling or Feedback handling.
 Description of choice:
 Set the desired current value.
 317 Time out(LIVE ZERO TIME)
 Value:1 - 99 sec. ✭ 10 sec.
 Function:If the signal value of the reference or feedbacksignal connected to one of the input terminals 53,54 or 60 drops to below 50% of the minimumscaling during a period longer than the preset time,
 the function selected in parameter 318 Functionafter time out will be activated.This function will only be active if, in parameter 309or 312, a value has been selected for terminals 53and 54, min. scaling that exceeds 1 V, or if, inparameter 315 Terminal 60, min. scaling, a valuehas been selected that exceeds 2 mA.
 Description of choice:
 Set the desired time.
 318 Function after time out(LIVE ZERO FUNCT.)
 Value:✭ Off (NO FUNCTION) [0]
 Freeze output frequency (FREEZE OUTPUT FREQ.)[1]Stop (STOP) [2]Jog (JOG FREQUENCY) [3]Max. output frequency (MAX FREQUENCY) [4]Stop and trip (STOP AND TRIP) [5]
 Function:This is where to select the function to beactivated after the end of the time-out period(parameter 317 Time out).
 If a time-out function occurs at the same timeas a bus time-out function (parameter 556 Bustime interval function), the time-out function inparameter 318 will be activated.
 Description of choice:
 The output frequency of the frequency converter can be:- frozen at the present value [1]- overruled to stop [2]- overruled to jog frequency [3]- overruled to max. output frequency [4]- overruled to stop with subsequent trip [5].
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Analog/digital outputsThe two analog/digital outputs (terminals 42 and 45)can be programmed to show the present status ora process value such as 0 - fMAX. If the frequencyconverter is used as a digital output, it gives thepresent status by means of 0 or 24 V DC.If the analog output is used for giving a process value,there is a choice of three types of output signal:
 0-20 mA, 4-20 mA or 0-32000 pulses (dependingon the value set in parameter 322 Terminal45, output, pulse scaling.If the output is used as a voltage output (0-10 V), apull-down resistor of 500 should be fitted to terminal39 (common for analog/digital outputs). If the output isused as a current output, the resulting impedance ofthe connected equipment should not exceed 500 .
 Analog/digital outputs terminal no. 42 45parameter 319 321
 No function (NO FUNCTION) [0] [0]Drive ready (UN. READY) [1] [1]Standby (STAND BY) [2] [2]Running (RUNNING) [3] [3]Running at ref. value (RUNNING AT REFERENCE) [4] [4]Running, no warning (RUNNING NO WARNING) [5] [5]Local reference active (DRIVE IN LOCAL REF.) [6] [6]Remote references active (DRIVE IN REMOTE REF.) [7] [7]Alarm (ALARM) [8] [8]Alarm or warning (ALARM OR WARNING) [9] [9]No alarm (NO ALARM) [10] [10]Current limit (CURRENT LIMIT) [11] [11]Safety interlock (SAFETY INTERLOCK) [12] [12]Start command active (START SIGNAL APPLIED) [13] [13]Reversing (RUNNING IN REVERSE) [14] [14]Thermal warning (THERMAL WARNING) [15] [15]Hand mode active (DRIVE IN HAND MODE) [16] [16]Auto mode active (DRIVE IN AUTO MODE) [17] [17]Sleep mode (SLEEP MODE) [18] [18]Output frequency lower than fLOW parameter 223 (F OUT < F LOW) [19] [19]Output frequency higher than fHIGH parameter 223 (F OUT > F HIGH) [20] [20]Out of frequency range (FREQ. RANGE WARN.) [21] [21]Output current lower than ILOW parameter 221 (I OUT < I LOW) [22] [22]Output current higher than IHIGH parameter 222 (I OUT > I HIGH) [23] [23]Out of current range (CURRENT RANGE WARN) [24] [24]Out of feedback range (FEEDBACK RANGE WARN.) [25] [25]Out of reference range (REFERENCE RANGE WARN) [26] [26]Relay 123 (RELAY 123) [27] [27]Mains imbalance (MAINS IMBALANCE) [28] [28]Output frequency, 0 - fMAX ⇒0-20 mA (OUT. FREQ. 0-20 mA) [29] [29]✭Output frequency, 0 - fMAX ⇒4-20 mA (OUT. FREQ. 4-20 mA) [30] [30]Output frequency (pulse sequence), 0 - fMAX ⇒0-32000 p (OUT. FREQ. PULSE) [31] [31]External reference, RefMIN - RefMAX ⇒0-20 mA (EXT. REF. 0-20 mA) [32] [32]External reference, RefMIN - RefMAX ⇒4-20 mA (EXTERNAL REF. 4-20 mA) [33] [33]External reference (pulse sequence), RefMIN - RefMAX ⇒0-32000 p (EXTERNAL REF. PULSE) [34] [34]Feedback, FBMIN - FBMAX ⇒0-20 mA (FEEDBACK 0-20 mA) [35] [35]Feedback, FBMIN - FBMAX ⇒4-20 mA (FEEDBACK 4-20 mA) [36] [36]Feedback (pulse sequence), FBMIN - FBMAX ⇒0 - 32000 p (FEEDBACK PULSE) [37] [37]Output current, 0 - IMAX ⇒0-20 mA (MOTOR CUR. 0- 20 mA) [38]✭ [38]Output current, 0 - IMAX ⇒4-20 mA (MOTOR CUR. 4- 20 mA) [39] [39]Output current (pulse sequence), 0 - IMAX ⇒0 - 32000 p (MOTOR CUR. PULSE) [40] [40]Output power, 0 - PNOM ⇒0-20 mA (MOTOR POWER 0-20 mA) [41] [41]Output power, 0 - PNOM ⇒4-20 mA (MOTOR POWER 4-20 mA) [42] [42]Output power (pulse sequence), 0 - PNOM ⇒0- 32000 p (MOTOR POWER PULSE) [43] [43]Bus control, 0.0-100.0% ⇒0-20 mA (BUS CONTROL 0-20 MA) [44] [44]Bus control, 0.0-100.0% ⇒4-20 mA (BUS CONTROL 4-20 MA) [45] [45]Bus control (pulse sequence), 0.0-100.0% ⇒0 - 32.000 Pulses (BUS CONTROL PULS) [46] [46]Fire mode active (FIRE MODE ACTIVE) [47] [47]Fire mode bypass (FIRE MODE BYPASS) [48] [48]
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 319 Terminal 42, output
 (AO 42 FUNCTION)
 Function:This output can act both as a digital or an analogoutput. If used as a digital output (data value [0]-[59]),a 0/24 V DC signal is transmitted; if used as an analogoutput, either a 0-20 mA signal, a 4-20 mA signal or apulse sequence of 0-32000 pulses is transmitted.
 Description of choice:
 No function. Selected if the frequency converteris not to react to signals.
 Drive ready. The frequency converter controlcard receives a supply voltage and the frequencyconverter is ready for operation.
 Stand by. The frequency converter is readyfor operation, but no start command hasbeen given. No warning.
 Running Is active when there is a start commandor the output frequency is above 0.1 Hz.
 Running at ref. value. Speed according to reference.
 Running, no warning. A start command hasbeen given. No warning.
 Local reference active. The output is activewhen the motor is controlled by means of thelocal reference via the control unit.
 Remote references active. The output is activewhen the frequency converter is controlled bymeans of the remote references.
 Alarm. The output is activated by an alarm.
 Alarm or warning. The output is activatedby an alarm or a warning.
 No alarm. The output is active when there is no alarm.
 Current limit. The output current is greater than thevalue programmed in parameter 215 Current limit ILIM.
 Safety interlock. The output is active whenterminal 27 is a logic ‘1’ and Safety interlockhas been selected on the input.
 Start command active. A start commandhas been given.
 Reversing. There is 24 V DC on the output whenthe motor rotates anti-clockwise. When the motorrotates clockwise, the value is 0 V DC.
 Thermal warning. The temperature limit in eitherthe motor, the frequency converter or a thermistorconnected to an analog input has been exceeded.
 Hand mode active. The output is active when thefrequency converter is in Hand mode.
 Auto mode active. The output is active when thefrequency converter is in Auto mode.
 Sleep mode. Active when the frequencyconverter is in Sleep mode.
 Output frequency lower than fLOW. The outputfrequency is lower than the value set in parameter223 Warning: Low frequency, fLOW.
 Outout frequency higher than fhigh. The outputfrequency is higher than the value set in parameter224 Warning: High frequency, fHIGH .
 Out of frequency range. The output frequencyis outside the frequency range programmed inparameter 223 Warning: Low frequency, fLOW and224 Warning: High frequency, fHIGH.
 Output current lower than ILOW. The outputcurrent is lower than the value set in parameter221 Warning: Low current, ILOW.
 Output current higher than IHIGH. The outputcurrent is higher than the value set in parameter222 Warning: High current, IHIGH.
 Out of current range. The output current is outsidethe range programmed in parameter 221 Warning: Lowcurrent, ILOW and 222 Warning, High current, IHIGH.
 Out of feedback range. The feedback signalis outside the range programmed in parameter227 Warning: Low feedback, FBLOW and 228Warning: High feedback, FBHIGH.
 Out of reference range. The reference liesoutside the range programmed in parameter225 Warning: Low reference, RefLOW and226Warning, High reference, RefHIGH.
 Relay 123. This function is only used when aprofibus option card is installed.
 Mains imbalance. This output is activated attoo high mains imbalance or when a phase ismissing in the mains supply. Check the mainsvoltage to the frequency converter.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 0-fMAX ⇒ 0-20 mA and
 0-fMAX ⇒ 4-20 mA and
 0-fMAX ⇒ 0-32000 p which generates an output signalproportional to the output frequency in the interval 0 -fMAX (parameter 202 Output frequency, high limit, fMAX).External Refmin - Refmax ⇒ 0-20 mA and
 External Refmin - Ref max ⇒ 4-20 mA and
 External Refmin - Ref max ⇒ 0-32000 p whichgenerates an output signal proportional to theresulting reference value in the interval Minimumreference, RefMIN - Maximum reference, RefMAX
 (parameters 204/205).
 FBMIN-FBMAX ⇒ 0-20 mA and
 FBMIN-FBMAX ⇒ 4-20 mA and
 FBMIN-FBMAX ⇒ 0-32000 p, an output signalproportional to the reference value in the intervalMinimum feedback, FBMIN - Maximum feedback,FBMAX (parameters 413/414) is obtained.
 0 - IVLT, MAX ⇒ 0-20 mA and
 0 - IVLT, MAX ⇒ 4-20 mA and
 0 - IVLT, MAX ⇒ 0-32000 p, an output signalproportional to the output current in the interval0 - IVLT,MAX is obtained.
 0 - PNOM ⇒ 0-20 mA and
 0 - PNOM ⇒ 4-20 mA and
 0 - PNOM ⇒ 0-32000p, which generates anoutput signal proportional to the present outputpower. 20 mA corresponds to the value set inparameter 102 Motor power, PM,N.
 0.0 - 100.0% ⇒ 0 - 20 mA and
 0.0 - 100.0% ⇒ 4 - 20 mA and
 0.0 - 100.0% ⇒ 0 - 32.000 pulses which generates anoutput signal proportional to the value (0.0-100.0%)received by serial communication. Writing from Serialcommunication is done to parameter 364 (terminal42) and 365 (terminal 45). This function is limited tothe following protocols: FC bus, Profibus, LonWorksFTP, DeviceNet, and Modbus RTU.
 Fire Mode active is indicated on the outputwhen activated via input 16 or 17.
 Fire Mode bypass is indicated on the outputwhen Fire Mode has been active and a certain trip
 occurred (please see description of Fire Mode).A delay for this indication can be programmed inparameter 432. Please select Fire Mode bypass inparameter 430 to enable this function.
 320 Terminal 42, output, pulse scaling
 (AO 42 PULS SCALE)
 Value:1 - 32000 Hz ✭ 5000 Hz
 Function:This parameter allows scaling of the pulse output signal.
 Description of choice:
 Set the desired value.
 321 Terminal 45, output
 (AO 45 FUNCTION)
 Value:See description of parameter 319 Terminal42, Output.
 Function:This output can function both as a digital or an analogoutput. When used as a digital output (data value[0]-[26]) it generates a 24 V (max. 40 mA) signal. Forthe analog outputs (data value [27] - [41]) there is achoice of 0-20 mA, 4-20 mA or a pulse sequence.
 Description of choice:
 See description of parameter 319 Terminal 42, Output.
 322 Terminal 45, output, pulse scaling
 (AO 45 PULS SCALE)
 Value:1 - 32000 Hz ✭ 5000 Hz
 Function:This parameter allows scaling of the pulse output signal.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Description of choice:
 Set the desired value.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Relay outputsRelay outputs 1 and 2 can be used to give thepresent status or a warning.
 Relay 1 Relay 21 - 3 break, 1 - 2 make 4 - 5 makeMax. 240 V AC, 2 Amp. Max. 50 V AC, 1 A, 60 VA.The relay is placed withthe mains and motorterminals.
 Max. 75 V DC, 1 A, 30 W.The relay is placed on the control card,see Electrical installation, control cables.
 Relay outputs Relay no. 1 2parameter 323 326
 Value:No function (NO FUNCTION) [0] [0]Ready signal (READY) [1] [1]Standby (STAND BY) [2] [2]Running (RUNNING) [3] [3]✭Running at ref. value (RUNNING AT REFERENCE) [4] [4]Running, no warning (RUNNING NO WARNING) [5] [5]Local reference active (DRIVE IN LOCAL REF) [6] [6]Remote references active (DRIVE IN REMOTE REF.) [7] [7]Alarm (ALARM) [8]✭ [8]Alarm or warning (ALARM OR WARNING) [9] [9]No alarm (NO ALARM) [10] [10]Current limit (CURRENT LIMIT) [11] [11]Safety interlock (SAFETY INTERLOCK) [12] [12]Start command active (START SIGNAL APPLIED) [13] [13]Reversing (RUNNING IN REVERSE) [14] [14]Thermal warning (THERMAL WARNING) [15] [15]Hand mode active (DRIVE IN HAND MODE) [16] [16]Auto mode active (DRIVE IN AUTO MODE) [17] [17]Sleep mode (SLEEP MODE) [18] [18]Output frequency lower than fLOW parameter 223 (F OUT < F LOW) [19] [19]Output frequency higher than fHIGH parameter 224 (F OUT > F HIGH) [20] [20]Out of frequency range (FREQ RANGE WARN.) [21] [21]Output current lower than LOW parameter 221 (I OUT < I LOW) [22] [22]Output current higher than IHIGH parameter 222 (I OUT > I HIGH) [23] [23]Out of current range (CURRENT RANGE WARN.) [24] [24]Out of feedback range (FEEDBACK RANGE WARN.) [25] [25]Out of reference range (REFERENCE RANGE WARN.) [26] [26]Relay 123 (RELAY 123) [27] [27]Mains imbalance (MAINS IMBALANCE) [28] [28]Control word 11/12 (CONTROL WORD 11/12) [29] [29]Fire mode active (FIRE MODE ACTIVE) [30] [30]Fire mode bypass (FIRE MODE BYPASS) [31] [31]
 Function:
 Description of choice:
 See description of [0] - [31] in Analogue/digital outputs.
 Control word bit 11/12, relay 1 and relay 2 canbe activated via the serial communication. Bit 11activates relay 1 and bit 12 activates relay 2.
 If the parameter 556 Bus time interval functionbecomes active, relay 1 and relay 2 will become cut offif they are activated via the serial communication. Seeparagraph Serial communication in the Design Guide.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 323 Relay 1, output function
 (RELAY1 FUNCTION)
 Function:This output activates a relay switch. Relay switch01 can be used for indicating status and warnings.The relay is activated when the conditions for therelevant data values have been fulfilled.Activation/deactivation can be programmed inparameter 324 Relay 1, ON delay and parameter325 Relay 1, OFF delay .See General technical data .
 Description of choice:
 See data choice and connections in Relay outputs.
 324 Relay 01, ON delay
 (RELAY1 ON DELAY)
 Value:0 - 600 sec. ✭ 0 sec.
 Function:This parameter allows a delay of the cut-intime of relay 1 (terminals 1-2).
 Description of choice:
 Enter the desired value.
 325 Relay 01, OFF delay
 (RELAY1 OFF DELAY)
 Value:0 - 600 sec. ✭ 0 sec.
 Function:This parameter makes it possible to delay thecut-out time of relay 01 (terminals 1-2).
 Description of choice:
 Enter the desired value.
 326 Relay 2, output function
 (RELAY2 FUNCTION)
 Value:See functions of relay 2 on previous page.
 Function:This output activates a relay switch. Relay switch2 can be used for indicating status and warnings.The relay is activated when the conditions for therelevant data values have been fulfilled.See General technical data.
 Description of choice:
 See data choice and connections in Relay outputs.
 327 Pulse reference, max. frequency
 (PULSE REF. MAX)
 Value:100 - 65000 Hz at terminal 29 ✭ 5000 Hz100 - 5000 Hz at terminal 17
 Function:This parameter is used to set the pulse value that mustcorrespond to the maximum reference, parameter205 Maximum reference, RefMAX.The pulse reference signal can be connectedvia terminal 17 or 29.
 Description of choice:
 Set the required maximum pulse reference.
 328 Pulse feedback, max. frequency
 (PULSE FDBK MAX.)
 Value:100 - 65000 Hz at terminal 33 ✭ 25000 Hz
 Function:This is where the pulse value that must correspondto the maximum feedback value is set. The pulsefedback signal is connected via terminal 33.
 Description of choice:
 Set the desired feedback value.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 364 Terminal 42, bus control
 (CONTROL OUTPUT 42)
 365 Terminal 45, bus control
 (CONTROL OUTPUT 45)
 Value:0.0 - 100 % ✭ 0
 Function:Through serial communication, a value between 0.1and 100.0 is written to the parameter.The parameter is hidden and cannot beseen from the LCP.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Application functions 400-427
 In this parameter group,the special functionsthe frequency converterare set up, e.g. PIDregulation,
 setting of the feedback range and the Setup ofthe Sleep mode function.
 Additionally, this parameter group includes:
 - Reset function.- Flying start.- Option of interference reduction method.- Setup of any function upon loss of load,
 e.g.because of a damaged V-belt.- Setting of switching frequency.- Selection of process units.
 400 Reset function(RESET FUNCTIO)
 Value:✭ Manual reset (MANUAL RESET) [0]
 Automatic reset x 1 (AUTOMATIC X 1) [1]Automatic reset x 2 (AUTOMATIC X 2) [2]Automatic reset x 3 (AUTOMATIC X 3) [3]Automatic reset x 4 (AUTOMATIC X 4) [4]Automatic reset x 5 (AUTOMATIC X 5) [5]Automatic reset x 10 (AUTOMATIC X 10) [6]Automatic reset x 15 (AUTOMATIC X 15) [7]Automatic reset x 20 (AUTOMATIC X 20) [8]Infinite automatic reset (INFINITE AUTOMATIC) [9]
 Function:This parameter allows a choice of whether to resetand restart manually after a trip, or whether thefrequency converter is to be reset and restartedautomatically. In addition, there is a choice of thenumber of times the unit is to attempt a restart.The time between each reset attempt is set inparameter 401, Automatic restart time.
 Description of choice:
 If Manual reset [0] is selected, resetting must beeffected via the "Reset" key or via a digital input. If thefrequency converter is to carry out an automatic resetand restart after a trip, select data value [1]-[9].
 The motor may start without warning.
 401 Automatic restart time(AUTORESTART TIME)
 Value:0 - 600 sec. ✭ 10 sec.
 Function:This parameter allows setting of the time fromtripping until the automatic reset function begins. Itis assumed that automatic reset has been selectedin parameter 400 Reset function.
 Description of choice:
 Set the desired time.
 402 Flying start
 (FLYING START)
 Value:✭ Disable (DISABLE) [0]
 Enable (ENABLE) [1]DC brake and start (DC BRAKE AND START) [3]
 Function:This function makes it possible for the frequencyconverter to ‘catch’ a spinning motor, which -e.g. because of a mains failure - is no longercontrolled by the frequency converter.This function is activated whenever a startcommand is active.For the frequency converter to be able to catch thespinning motor, the motor speed must be lower thanthe frequency that corresponds to the frequency inparameter 202 Output frequency high limit, fMAX.
 Description of choice:
 Select Disable [0] if this function is not required.Select Enable [1] if the frequency converter is to beable to ‘catch’ and control a spinning motor.Select DC brake and start [2] if the frequency converteris to brake the motor by means of the DC brakefirst, and then start. It is assumed that parameters114-116 DC braking are enabled. In the case of asubstantial ‘windmilling’ effect (spinning motor), thefrequency converter is not able to ‘catch’ a spinningmotor unless DC brake and start has been selectd.
 When parameter 402, Flying Start, isenabled, motor may turn in forward andbackward directions a few revolutions
 even with no speed reference applied.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Sleep modeSleep mode makes it possible to stop the motorwhen it is running at low speed, similar to a noload situation. If consumption in the system goesback up, the frequency converter will start themotor and supply the power required.
 NB!:Energy can be saved with this function,since the motor is only in operation whenthe system needs it.
 Sleep mode is not active if Local referenceor Jog has been selectedThe function is active in both Open loopand Closed loop.
 In parameter 403 Sleep mode timer, the Sleep modeis activated. In parameter 403 Sleep mode timer,a timer is set that determines how long the outputfrequency can be lower than the frequency set inparameter 404 Sleep frequency. When the timer runsout, the frequency converter will ramp down the motorto stop via parameter 207 Ramp-down time. If theoutput frequency rises above the frequency set inparameter 404 Sleep frequency, the timer is reset.
 While the frequency converter has stopped themotor in sleep mode, a theoretical output frequencyis calculated on the basis of the reference signal.When the theoretical output frequency rises abovethe frequency in parameter 405 Wake up frequency,the frequency converter will restart the motor and theoutput frequency will ramp up to the reference.
 In systems with constant pressure regulation, itis advantageous to provide extra pressure to thesystem before the frequency converter stops themotor. This extends the time during which thefrequency converter has stopped the motor andhelps to avoid frequent starting and stopping of themotor, e.g. in the case of system leaks.If 25% more pressure is required before thefrequency converter stops the motor, parameter406 Boost setpoint is set to 125%.Parameter 406 Boost setpoint is only activein Closed loop.
 NB!:In highly dynamic pumping processes, itis recommended to switch off the FlyingStart function (parameter 402).
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 403 Sleep mode timer
 (SLEEP MODE TIMER)
 Value:0 - 300 sec. (301 sec. = OFF) ✭ OFF
 Function:This parameter enables the frequency converter tostop the motor if the load on the motor is minimal.The timer in parameter 403 Sleep mode timer startswhen the output frequency drops below the frequencyset in parameter 404 Sleep frequency.When the time set in the timer has expired, thefrequency converter will turn off the motor.The frequency converter will restart the motor, whenthe theoretical output frequency exceeds the frequencyin parameter 405 Wake up frequency.
 Description of choice:
 Select OFF if this function is not wanted. Setthe threshold value that is to activate Sleepmode after the output frequency has fallen belowparameter 404 Sleep frequency.
 404 Sleep frequency
 (SLEEP FREQUENCY)
 Value:000,0 - par. 405 Wake up frequency ✭ 0.0 Hz
 Function:When the output frequency falls below the preset value,the timer will start the time count set in parameter 403Sleep mode . The present output frequency will followthe theoretical output frequency until fMIN is reached.
 Description of choice:
 Set the required frequency.
 405 Wake up frequency
 (WAKEUP FREQUENCY)
 Value:Par 404 Sleep frequency - par. 202 fMAX ✭ 50 Hz
 Function:When the theoretical output frequency exceeds thepreset value, the frequency converter restarts the motor.
 Description of choice:
 Set the required frequency.
 406 Boost setpoint
 (BOOST SETPOINT)
 Value:1 - 200 % ✭ 100 % of setpoint
 Function:This function can only be used if Closed loop hasbeen selected in parameter 100.In systems with constant pressure regulation, it isadvantageous to increase the pressure in the systembefore the frequency converter stops the motor.This extends the time during which the frequencyconverter stops the motor and helps to avoid frequentstarting and stopping of the motor, e.g. in the caseof leaks in the water supply system.
 Description of choice:
 Set the required Boost setpoint as a percentageof the resulting reference under normal operation.100% corresponds to the reference withoutboost (supplement).
 407 Switching frequency
 (SWITCHING FREQ.)
 Value:Depends on the size of the unit.
 Function:The preset value determines the switching frequencyof the inverter, provided Fixed switching frequency[1] has been selected in parameter 408 Interferencereduction method. If the switching frequencyis changed, this may help to minimise possibleacoustic noise from the motor.
 NB!:The output frequency of the frequency convertercan never assume a value higher than 1/10of the switching frequency.
 Description of choice:
 When the motor is running, the switching frequencyis adjusted in parameter 407 Switching frequency,until the frequency has been achieved at whichthe motor is as quiet as possible.
 NB!:Switching frequencies higher than 4.5 kHzimplement automatic derating of the maximumoutput of the frequency converter. See
 Derating of high switching frequency.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 408 Interference reduction method(NOISE REDUCTION)
 Value:✭ ASFM (ASFM) [0]
 Fixed switching frequency(FIXED SWITCHING FREQ.) [1]LC filter fitted (LC-FILTER CONNECTED) [2]
 Function:Used to select different methods for reducing theamount of acoustic interference from the motor.
 Description of choice:
 ASFM [0] guarantees that the maximum switchingfrequency, determined by parameter 407, is used atall times without derating of the frequency converter.This is done by monitoring the load.Fixed switching frequency [1] makes it possible to set afixed high/low switching frequency. This can generatethe best result, as the switching frequency can be setto lie outside the motor interference or in a less irritatingarea. The switching frequency is adjusted in parameter407 Switching frequency. LC-filter fitted [2] is to beused if an LC-filter is fitted between the frequencyconverter and the motor, as the frequency converterwill otherwise not be able to protect the LC-filter.
 409 Function in case of no load(FUNCT. LOW CURR.)
 Value:Trip (TRIP) [0]
 ✭ Warning (WARNING) [1]
 Function:This parameter can be used e.g. for monitoring theV-belt of a fan to make sure it has not snapped. Thisfunction is activated when the output current goesbelow parameter 221 Warning: Low current.
 Description of choice:
 In the case of a Trip [1], the frequencyconverter will stop the motor.If Warning [2] is selected, the frequency converterwill give a warning if the output current dropsbelow the threshold value in parameter 221Warning: Low current, ILOW.
 410 Function at mains failure(MAINS FAILURE)
 Value:✭ Trip (TRIP) [0]
 Autoderate & warning(AUTODERATE & WARNING) [1]Warning (WARNING) [2]
 Function:Select the function which is to be activated if the mainsimbalance becomes too high or if a phase is missing.
 Description of choice:
 At Trip [0] the frequency converter will stop the motorwithin a few seconds (depending on drive size).If Autoderate & warning [1] is selected, the drive willexport a warning and reduce the output currentto 30 % of IVLT,N to maintain operation.At Warning [2] only a warning will be exported whena mains failure occurs, but in severe cases, otherextreme conditions might result in a trip.
 NB!:If Warning has been selected, the lifeexpectancy of the drive will be reducedwhen the mains failure persists.
 NB!:At phase loss, the cooling fans cannot bepowered and the frequency converter mighttrip on overheating. This applies to:
 IP 20/NEMA 1
 • VLT 6042-6062, 200-240 V• VLT 6152-6550, 380-460 V• VLT 6100-6275, 525-600 V
 IP 54
 • VLT 6006-6062, 200-240 V• VLT 6016-6550, 380-460 V• VLT 6016-6275, 525-600 V
 411 Function at overtemperature
 (FUNCT. OVERTEMP)
 Value:✭ Trip (TRIP) [0]
 Autoderate & warning(AUTODERATE & WARNING) [1]
 Function:Select the function which is to be activatedwhen the frequency converter is exposed toan overtemperature condition.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Description of choice:
 At Trip [0] the frequency converter will stop themotor and export an alarm.At Autoderate & warning [1] the frequency converterwill first reduce the switching frequency to minimizeinternal losses. If the overtemperature conditionpersists, the frequency converter will reduce the outputcurrent until the heat sink temperature stabilizes. Whenthe function is active, a warning will be exported.
 412 Trip delay overcurrent, ILIM
 (OVERLOAD DELAY)
 Value:0 - 60 sec. (61=OFF) . ✭ 60 sec
 Function:When the frequency converter registers that the outputcurrent has reached the current limit ILIM (parameter215 Current limit) and stays there for the durationselected, a cut-out will be performed.
 Description of choice:
 Select for how long the frequency converter is toable to keep up with the output current at thecurrent limit ILIM before it cuts out.In OFF mode, parameter 412 Trip delay overcurrent, ILIM is inactive, i.e. cut-outs are not performed.
 ■ Feedback signals in open loopNormally, feedback signals and thus feedbackparameters are only used in Closed loop operation;in VLT 6000 HVAC units, however, the feedbackparameters are also active in Open loop operation.In Open loop mode, the feedback parameters canbe used to show a process value in the display.If the present temperature is to be displayed, thetemperature range can be scaled in parameters413/414 Minimum/ Maximum feedback, and the unit(°C, °F) in parameter 415 Process units.
 413 Minimum feedback , FBMIN
 (MIN. FEEDBACK)
 Value:-999,999.999 - FBMAX ✭ 0.000
 Function:Parameters 413 Minimum feedback, FBMIN and414 Maximum feedback, FB MAX are used toscale the display indication, thereby ensuring thatit shows the feedback signal in a process unitproportionally to the signal at the input.
 Description of choice:
 Set the value to be shown on the display at minimumfeedback signal value (par. 309, 312, 315 Min.scaling) on the selected feedback input (parameters308/311/314 Analog inputs).
 414 Maximum feedback, FBMAX
 (MAX. FEEDBACK)
 Value:FBMIN - 999,999.999 ✭ 100.000
 Function:See the description of par. 413 Minimumfeedback, FBMIN.
 Description of choice:
 Set the value to be shown on the display whenmaximum feedback (par. 310, 313, 316 Max. scaling)has been achieved at the selected feedback input(parameters 308/311/314 Analoge inputs).
 415 Units relating to closed loop
 (REF. / FDBK. UNIT)
 Value:No unit [0]
 ✭ % [1]rpm [2]ppm [3]pulse/s [4]l/s [5]l/min [6]l/h [7]kg/s [8]kg/min [9]kg/h [10]m 3 /s [11]m 3 /min [12]m 3 /h [13]m/s [14]mbar [15]bar [16]Pa [17]kPa [18]mVS [19]kW [20]°C [21]GPM [22]gal/s [23]gal/min [24]gal/h [25]
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Ib/s [26]lb/min [27]lb/h [28]CFM [29]ft 3 /s [30]ft 3 /min [31]ft 3 /h [32]ft/s [33]in wg [34]ft wg [35]PSI [36]lb/in 2 [37]HP [38]°F [39]
 Function:Selection of unit to be shown on the display.This unit will be used if Reference [unit] [2] or Feedback[unit] [3] has been selected in one of the parameters007-010, as well as in the Display mode.In Closed loop, the unit is also used as a unit forMinimum/ Maximum reference and Minimum/Maximumfeedback, as well as Setpoint 1 and Setpoint 2.
 Description of choice:
 Select the required unit for the reference/feed-back signal.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ PID for process controlThe PID controller maintains a constant processcon-dition (pressure, temperature, flow, etc.)and adjusts motor speed on the basis of areference/setpoint and the feedback signal.A transmitter supplies the PID controller with afeed-back signal from the process to indicate its actualstate. The feedback signal varies with the process load.This means that deviations occur between thereference/ setpoint and the actual process state.Such deviations are evened out by the PID regulator,in that it regulates the output frequency up ordown in relation to the deviation between thereference/setpoint and the feedback signal.The integral PID regulator in VLT 6000 HVAC unitshas been optimised for use in HVAC applications.This means that a number of specialised functionsare available in VLT 6000 HVAC units.Formerly, it was necessary to get a BMS (BuildingManagement System) to handle these specialfunctions by installing extra I/O modules andby programming the system.Using the VLT 6000 HVAC, there is no need forextra modules to be installed. For example, onlyone required reference/setpoint and the handlingof feedback need to be programmed.There is in-built a option for connectingtwo feedback signals to the system, makingtwo-zone regulation possible.Correction for voltage losses in long signal cablescan be carried out when using a transmitterwith a voltage output. This is done in parametergroup 300 Min./ Max. scaling.
 FeedbackThe feedback signal must be connected to aterminal on the frequency converter. Use thelist below to decide which terminal to use andwhich parameters to program.
 Feedback type Terminal ParametersPulse 33 307Voltage 53, 54 308, 309, 310 or
 311, 312, 313, 314Current 60 315, 316Bus feedback 1 68+69 535Bus feedback 2 68+69 536
 Please note that the feedback value in parameter535/ 536 Bus feedback 1 and 2 can only be set viaserial communication (not via the control unit).
 Furthermore, the minimum and maximum feedback(parameters 413 and 414) must be set to avalue in the process unit that corresponds to theminimum and maximum scaling value for signalsconnected to the terminal. The process unit isselected in parameter 415 Process units.
 ReferenceIn parameter 205 Maximum reference, RefMAX,a maximum reference that scales the sum of allreferences, i.e. the resulting reference, can be set.The minimum reference in parameter 204 indicates thesmallest value that the resulting reference can assume.The reference range cannot exceed thefeedback range.If Preset references are required, set thesein parameters 211 to 214 Preset reference.See Reference type.See also Reference handling.If a current signal is used as a feedback signal,voltage can be used as analogue reference. Usethe list below to decide which terminal to useand which parameters to program.
 Reference type Terminal ParametersPulse 17 or 29 301 or 305Voltage 53 or 54 308, 309, 310 or
 311, 312, 313Current 60 314, 315, 316Preset reference 211, 212, 213,
 214Setpoints 418, 419Bus reference 68+69
 Please note that the bus reference can only beset via serial communication.
 NB!:Terminals that are not in use may preferablybe set to No function [0].
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ PID for process regulation, cont.Inverse regulationNormal regulation means that the motor speedincreases when the reference/setpoint is higherthan the feedback signal. If there is a need forinverse regulation, in which the speed is reducedwhen the reference/setpoint is higher than thefeedback signal, inverse must be programmed inparameter 420 PID normal/inverse control.
 Anti WindupThe process regulator is factory preset with an activeanti-windup function. This function ensures thatwhen either a frequency limit, current limit or voltagelimit reached, the integrator will be initialised for afrequency that corresponds to the present outputfrequency. This avoids integration on a deviationbetween the reference/setpoint and the actual statethe process, the controller of which is not possiblemeans of a speed change. This function can bedisabled in parameter 421 PID anti windup.
 Start-up conditionsIn some applications, optimum setting of the processregulator will mean that it takes an excessive timefor the required process state to be reached. Insuch applications it might be an advantage to fix anoutput frequency to which the frequency converteris to bring the motor before the process regulatoris activated. This is done by programming a PIDstart-up frequency in parameter 422.
 Differentiator gain limitIf there are very quick variations in a given applicationwith respect to the reference/setpoint signalor the feedback signal, the deviation betweenreference/set-point and the actual process state willquickly change. The differentiator may thus becometoo dominant. This is because it reacts to the deviationbetween the reference/setpoint and the actualprocess state. The quicker the deviation changes,the stronger the resulting differentiator frequencycontribution. The differentiator frequency contributioncan thus be limited to allow the setting of a reasonabledifferentiation time for slow changes and a suitablefrequency contribution for quick changes. This is donein parameter 426, PID Differentiator gain limit.
 Lowpass filterIf there are ripple currents/voltages on the feedbacksignal, these can be dampened by means of abuilt-in lowpass filter. Set a suitable lowpass filtertime constant. This time constant represents thelimit frequency of the ripples occurring on thefeedback signal. If the lowpass filter has been setto 0.1s, the limit frequency will be 10 RAD/sec.,corresponding to (10/ 2 x π ) = 1.6 Hz. This meansthat all currents/voltages that vary by more than 1.6oscillations per second will be removed by the filter.In other words, regulation will only be carried outon a feedback signal that varies by a frequency ofless than 1.6 Hz. Choose a suitable time constantin parameter 427, PID Lowpass filter time.
 Optimisation of the process regulatorThe basic settings have now been made; allthat remains to be done is to optimise theproportional gain, the integration time and thedifferentiation time (parameters 423, 424 and425). In most processes, this can be done byfollowing the guidelines given below.
 1. Start the motor.2. Set parameter 423 PID proportional gain to 0.3
 and increase it until the process shows that thefeedback signal is unstable. Then reduce thevalue until the feedback signal has stabilised. Nowlower the proportional gain by 40-60%.
 3. Set parameter 424 PID integration time to 20 sand reduce the value until the process showsthat the feedback signal is unstable. Increase theinte-gration time until the feedback signal stabilises,followed by an increase of 15-50%.
 4. Parameter 425 PID differentiation time is only usedin very fast-acting systems. The typical value is 1/4of the value set in parameter 424 PID Integrationtime. The differentiator should only be usedwhen the setting of the proportional gain and theintegra-tion time have been fully optimised.
 NB!:If necessary, start/stop can be activated anumber of times in order to provoke anunstable feedback signal.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ PID overviewThe block diagram below shows reference andsetpoint in relation to the feedback signal.
 As can be seen, the remote reference is totalledwith setpoint 1 or setpoint 2. See also Referencehandling. Which setpoint is to be totalled with the
 remote reference depends on the selection madein parameter 417 Feedback function .
 ■ Feedback handlingThe feedback handling can be seen from theblock diagram on the next page.The block diagram shows how and by whichparameters the feedback handling can be affected.Options as feedback signals are: voltage, current,pulse and bus feedback signals. In zone regulation,feedback signals must be selected as voltage inputs(terminals 53 and 54). Please note that Feedback 1consists of bus feedback 1 (parameter 535) totalledwith the feedback signal value of terminal 53. Feedback2 consists of bus feedback 2 (parameter 536) totalledwith the feedback signal value of terminal 54.
 In addition, the frequency converter has an integralcalculator capable of converting a pressure signalinto a "linear flow" feedback signal. This function isactivated in parameter 416 Feedback conversion .
 The parameters for feedback handling are active bothin closed and open loop modes. In open loop, thepresent temperature can be displayed by connectinga temperature transmitter to a feedback input.
 In a closed loop, there are - roughly speaking -three possibilities of using the integral PID regulatorand set-point/ feedback handling:1. 1 setpoint and 1 feedback2. 1 setpoint and 2 feedbacks
 3. 2 Setpoints and 2 feedbacks
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 1 setpoint and 1 feedbackIf only 1 setpoint and 1 feedback signal are used,parameter 418 Setpoint 1 will be added to the remotereference. The sum of the remote reference andSetpoint 1 becomes the resulting reference, which willthen be compared with the feedback signal.
 1 setpoint and 2 feedbacksJust like in the above situation, the remote referenceis added to Setpoint 1 in parameter 418. Depending
 on the feedback function selected in parameter417 Feedback function, a calculation will be madeof the feedback signal with which the sum of thereferences and the setpoint is to be compared. Adescription of the individual feedback functions isgiven in parameter 417 Feedback function.
 2 Setpoints and 2 feedbacksUsed in 2-zone regulation, where the function selectedin parameter 417 Feedback function calculates thesetpoint to be added to the remote reference.
 416 Feedback conversion(FEEDBACK CONV.)
 Value:✭ Linear (LINEAR) [0]
 Square root (SQUARE ROOT) [1]
 Function:In this parameter, a function is selected whichconverts a connected feedback signal from theprocess to a feedback value that equals thesquare root of the connected signal.This is used, e.g. where regulation of a flow (volume) isrequired on the basis of pressure as feedback signal(flow = constant x √pressure). This conversion makesit possible to set the reference in such a way that thereis a linear connection between the reference and theflow required. See drawing in next column.Feedback conversion should not be used if2-zone regulation in parameter 417 Feedbackfunction has been selected.
 Description of choice:
 If Linear [0] is selected, the feedback signal andthe feedback value will be proportional.If Square root [1] is selected, the frequency convertertranslates the feedback signal to a square root value.
 417 Feedback function(2 FEEDBACK, CALC.)
 Value:Minimum (MINIMUM) [0]
 ✭ Maximum (MAXIMUM) [1]
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Sum (SUM) [2]Difference (DIFFERENCE) [3]Average (AVERAGE) [4]2-zone minimum (2 ZONE MIN) [5]2-zone maximum (2 ZONE MAX) [6]Feedback 1 only (FEEDBACK 1 ONLY) [7]Feedback 2 only (FEEDBACK 2 ONLY) [8]
 Function:This parameter allows a choice betweendifferent calculation methods whenever twofeedback signals are used.
 Description of choice:
 If Minimum [0] is selected, the frequency converter willcompare feedback 1 with feedback 2 and regulateon the basis of the lower feedback value.Feedback 1 = Sum of parameter 535 Bus feedback1 and the feedback signal value of terminal 53.Feedback 2 = Sum of parameter 536 Bus feedback2 and the feedback signal value of terminal 54.
 If Maximum [1] is selected, the frequency converterwill compare feedback 1 withfeedback 2 and regulateon the basis of the higher feedback value.If Sum [2] is selected, the frequency converter will totalfeedback 1 with feedback 2. Please note that theremote reference will be added to Setpoint 1.If Difference [3] is selected, the frequency converterwill subtract feedback 1 from feedback 2.If Average [4] is selected, the frequency converterwill calculate the average of feedback 1 andfeedback 2. Please note that the remote referencewill be added to the Setpoint 1.
 If 2-zone minimum [5] is selected, the frequencyconverter will calculate the difference between Setpoint1 and feedback 1 as well as Setpoint 2 and feedback 2.After this calculation, the frequency converter willuse the larger difference. A positive difference,i.e. a setpoint higher than the feedback, is alwayslarger than a negative difference.If the difference between Setpoint 1 and feedback1 is the larger of the two, parameter 418 Setpoint1 will be added to the remote reference.If the difference between Setpoint 2 and feedback 2is the larger of the two, the remote reference will beadded to the parameter 419 Setpoint 2. If 2-zonemaximum [6] is selected, the frequency converterwill calculate the difference between Setpoint 1 andfeedback 1 as well as Setpoint 2 and feedback 2.After the calculation, the frequency converter willuse the smaller difference. A negative difference, i.e.one where the setpoint is lower than the feedback,is always smaller than a positive difference.
 If the difference between Setpoint 1 and feedback 1is the smaller of the two, the remote reference willbe added to the parameter 418 Setpoint 1.If the difference between Setpoint 2 and feedback 2is the smaller of the two, the remote reference willbe added to parameter 419 Setpoint 2.
 If Feedback 1 only [7] is selected, terminal 53 is readas the feedback signal and terminal 54 ignored.Feedback 1 is compared to Setpoint 1 for drivecontrol. If Feedback 2 only [8] is selected, terminal 54is read as the feedback signal and terminal 53 ignored.Feedback 2 is compared to Setpoint 2 for drive control.
 418 Setpoint 1
 (SETPOINT 1)
 Value:RefMIN - RefMAX ✭ 0.000
 Function:Setpoint 1 is used in closed loop as the reference tocompare the feedback values with. See descriptionof parameter 417 Feedback function. The setpointcan be offset with digital, analog or bus references,see Reference handling. Used in Closed loop[1] parameter 100 Configuration.
 Description of choice:
 Set the required value. The process unit is selectedin parameter 415 Process units.
 419 Setpoint 2
 (SETPOINT 2)
 Value:RefMIN - RefMAX ✭ 0.000
 Function:Setpoint 2 is used in closed loop as the reference tocompare the feedback values with. See descriptionof parameter 417 Feedbackfunction.The setpoint can be offset with digital, analog orbus signals, see reference handling.Used in Closed loop [1] parameter 100 Configurationand only if 2-zone minimum/maximum is selectedin parameter 417 Feedbackfunction.
 Description of choice:
 Set the required value. The process unit is selectedin parameter 415 Process units.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 420 PID normal/inverse control(PID NOR/INV. CTRL)
 Value:✭ Normal (NORMAL) [0]
 Inverse (INVERSE) [1]
 Function:It is possible to choose whether the processregulator is to increase/reduce the output frequencyif there is a deviation between reference/setpointand the actual process state.Used in Closed loop [1] (parameter 100).
 Description of choice:
 If the frequency converter is to reduce theoutput frequency in case the feedback signalincreases, select Normal [0].If the frequency converter is to increase theoutput frequency in case the feedback signalincreases, select Inverse [1].
 421 PID anti windup
 (PID ANTI WINDUP)
 Value:Off (DISABLE) [0]
 ✭ On (ENABLE) [1]
 Function:It is possible to choose whether the process regulatoris to continue regulating on a deviation even if it is notpossible to increase/reduce the output frequency.Used in Closed loop [1] (parameter 100).
 Description of choice:
 The factory setting is On [1], which means thatthe integration link is adjusted to the actual outputfrequency if either the current limit, the voltage limitor the max./min. frequency has been reached. Theprocess regulator will not be engaged again, untileither the deviation is zero or its prefix has changed.Select Off [0] if the integrator is to continueintegrating to the deviation even if it is not possibleto remove the deviation by regulation.
 NB!:If Off [0] is selected, it will mean that whenthe deviation changes its prefix, the integratorwill first have to integrate down from the level
 obtained as a result of the former error, before anychange to the output frequency occurs.
 422 PID start-up frequency
 (PID START VALUE)
 Value:fMIN-fMAX (parameter 201 and 202) ✭ 0 Hz
 Function:When the start signal comes, the frequency converterwill react in the form of Open loop [0] following theramp. Only when the programmed start frequencyhas been obtained, will it change over to Closedloop [1]. In addition, it is possible to set a frequencythat corresponds to the speed at which the processnormally runs, which will enable the required processconditions to be reached sooner.Used in Closed loop [1] (parameter 100).
 Description of choice:
 Set the required start frequency.
 NB!:If the frequency converter is running at thecurrent limit before the desired start frequencyis obtained, the process regulator will not be
 activated. For the regulator to be activated anyway,the start frequency must be lowered to the requiredoutput frequency. This can be done during operation.
 NB!:PID start frequency is always appliedin clockwise direction.
 423 PID proportional gain
 (PID PROP. GAIN)
 Value:0.00 - 10.00 ✭ 0.01
 Function:The proportional gain indicates the number of timesthe deviation between the reference/setpoint andthe feedback signal is to be applied.Used in Closed loop [1] (parameter 100).
 Description of choice:
 Quick regulation is obtained by a high gain, but if thegain is too high, the process may become unstable.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 424 PID integration time
 (PID INTEGR.TIME)
 Value:0.01 - 9999.00 sec. (OFF) ✭ OFF
 Function:The integrator provides a constant change of theoutput frequency during constant error between thereference/setpoint and the feedback signal.The greater the error, the quicker the integratorfrequency contribution will increase. The integrationtime is the time needed by the integrator to reach thesame gain as the proportional gain for a given deviation.Used in Closed loop [1] (parameter 100).
 Description of choice:
 Fast regulation is obtained in connection with ashort integration time. However, this time
 may be too short, which means that the processmay be destabilised as a result of overswings.If the integral time is long, major deviationsfrom the required set point may occur, sincethe process regulator will take a long time toregulate in relation to a given error.
 NB!:Some value other than OFF must be set orthe PID will not function correctly.
 425 PID differentiation time(PID DIFF. TIME)
 Value:0.00 (OFF) - 10.00 sec. ✭ OFF
 Function:The differentiator does not react to a constant error. Itonly contributes when the error changes. The quickerthe error changes, the stronger the contribution fromthe differentiator will be. This influence is proportionalto the speed by which the deviation changes.Used in Closed loop [1] (parameter 100).
 Description of choice:
 Fast regulation can be obtained by means of along differentiation time. However, this time maybe too long, which means that the process maybe destabilised as a result of overswings.
 426 PID differentiator gain limit
 (PID DIFF. GAIN)
 Value:5.0 - 50.0 ✭ 5.0
 Function:It is possible to set a limit for the differentiator gain.The differentiator gain will increase if there are fastchanges, which is why it can be beneficial to limitthis gain, thereby obtaining a pure differentiator gainat slow changes and a constant differentiator gainwhere quick changes to the deviation are made.Used in Closed loop [1] (parameter 100).
 Description of choice:
 Select a limit to differentiator gain as required.
 427 PID lowpass filter time
 (PID FILTER TIME)
 Value:0.01 - 10.00 ✭ 0.01
 Function:Oscillations on the feedback signal are dampened bythe lowpass filter in order to reduce their impact onthe process regulation. This can be an advantageif there is a lot of noise on the signal.Used in Closed loop [1] (parameter 100).
 Description of choice:
 Select the desired time constant (τ). If a time constant(τ) of 0.1 s is programmed, the break frequencyfor the lowpass filter will be 1/0.1 = 10 RAD/sec.,corresponding to (10/(2 x π )) = 1.6 Hz.The process regulator will thus only regulate a feedbacksignal that varies by a frequency lower than 1.6 Hz.If the feedback signal varies by a higher frequencythan 1.6 Hz, the Process regulator will not react.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 430 Fire mode(FIRE MODE)
 Value:✭ Off (DISABLE) [0]
 Open loop forward (OPEN LOOP FWD.) [1]Open loop reverse (OPEN LOOP REV.) [2]Open loop forward bypass (OPL. FWD BYPASS) [3]
 Function:The Fire Mode function is made to ensure thatthe VLT 6000 can run without interruption. Thismeans most alarms and warnings will not causea trip and trip lock is disabled. This is useful incase of fire or other emergencies. Until the motorwires or the frequency converter itself are destroyedevery attempt is made to keep running.
 Description of choice:
 If Disable [0] is selected then Fire Mode is disabled nomatter what the selection in parameter 300 and 301 is.If Open loop forward [1] is selected the frequencyconverter will run in forward direction open loopmode with in parameter 431 selected speed.If Open loop reverse [2] is selected the frequencyconverter will run in reverse direction open loop modewith in parameter 431 selected speed.If Open loop forward bypass [3] is selected thefrequency converter will run in forward direction openloop mode with the in parameter 431 selected speed.
 If an alarm occurs the frequency converter will trip afterthe in parameter 432 selected time delay has passed.
 431 Fire mode reference frequency, Hz
 (FIRE MODE FREQ.)
 Value:0.0 - fmax ✭ 50.0 Hz
 Function:The Fire Mode frequency is the fixed output frequencyused when Fire Mode is activated via terminal 16 or 17.
 Description of choice:
 Set the required output frequency to beused during Fire Mode.
 432 Fire mode bypass delay, s
 (FIRE M. BYP. DELAY)
 Value:0 - 600 sec. ✭ 0 sec.
 Function:This time delay is used in case the frequency convertertrips caused by an alarm. After a trip, and thedelay time has passed, an output is set. Pleasesee description of Fire Mode and parameter 319,321, 323 and 326 for further information.
 Description of choice:
 Set the required time delay before trip andsetting the output.
 483 Dynamic DC link compensation
 (DC LINK COMP.)
 Value:Off [0]
 ✭ On [1]
 Function:The frequency converter includes a feature, whichensures that the output voltage is independent ofany voltage fluctuation in the DC link, e.g. causedby fast fluctuation in the mains supply voltage. Thebenefit is a very steady torque on motor shaft (lowtorque ripple) under most mains conditions.
 Description of choice:
 In some cases this dynamic compensation cancause resonance’s in the DC link and should thenbe disabled. Typical cases are where a line choke
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 or a passive harmonic filter (e.g. filters AHF005/010)is mounted in the mains supply to the frequencyconverter to suppress harmonics. Can also occuron mains with low short circuit ratio.
 500 - 566 Serial communicationValue:All information concerning the use of RS 485 serial
 interface is not included in this manual. Please contactDanfoss and ask for the VLT 6000 HVAC Design Guide.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Service functions 600-631This parameter group contains functions such asoperating data, data log and fault log.
 It also has information on the nameplate dataof the frequency converter.These service functions are very useful in connectionwith operating and fault analysis in an installation.
 600-605 Operating data
 Value:Parameterno.
 DescriptionOperating data:
 Display text Unit Range
 600 Operating hours (OPERATING HOURS) Hours 0 - 130,000.0601 Hours run (RUNNING HOURS) Hours 0 - 130,000.0602 kWh counter (KWH COUNTER) kWh -603 No. of cut-ins (POWER UP‘S) Nos. 0 - 9999604 No. of overtemps. (OVER TEMP‘S) Nos. 0 - 9999605 No. of overvoltages (OVER VOLT‘S) Nos. 0 - 9999
 Function:These parameters can be read out via theserial communication port, as well as via thedisplay in the parameters.
 Description of choice:
 Parameter 600 Operating hours:Gives the number of hours in which the frequencyconverter has been in operation. The value is savedevery hour and when the power supply to the unitis cut off. This value cannot be reset.
 Parameter 601 Hours run:Gives the number of hours in which the motor hasbeen in operation since being reset in parameter 619Reset of hours-run counter. The value is saved everyhour and when the power supply to the unit is cut off.
 Parameter 602 kWh counter:Gives the output power of the frequency converter.The calculation is based on the mean value inkWh over one hour. This value can be reset usingparameter 618 Reset of kWh counter .
 Parameter 603 No. of cut-ins:Gives the number of cut-ins of supply voltageto the frequency converter.
 Parameter 604 No. of overtemps:Gives the number of overtemperature errors on theheat-sink of the frequency converter.
 Parameter 605 No. of overvoltages:Gives the number of overvoltages on the intermediatecircuit voltage of the frequency converter. The countis only taken when Alarm 7 Overvoltage is active.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 606 - 614 Data log
 Value:Parameterno.
 DescriptionData log:
 Display text Unit Range
 606 Digital input (LOG: DIGITAL INP) Decimal 0 - 255607 Control word (LOG: BUS COMMAND) Decimal 0 - 65535608 Status word (LOG: BUS STAT WD) Decimal 0 - 65535609 Reference (LOG: REFERENCE) % 0 - 100610 Feedback (LOG: FEEDBACK) Par. 414 -999,999.999 -
 999,999.999611 Output frequency (LOG: MOTOR FREQ.) Hz 0.0 - 999.9612 Output voltage (LOG: MOTOR VOLT) Volt 50 - 1000613 Output current (LOG: MOTOR CURR.) Amp 0.0 - 999.9614 DC link voltage (LOG: DC LINK VOLT) Volt 0.0 - 999.9
 Function:With these parameters, it is possible to see up to 20saved values (data logs) - [1] being the most recentand [20] the oldest log. When a start command hasbeen given, a new entry to the data log is madeevery 160 ms. If there is a trip or if the motor hasstopped, the 20 latest data log entries will be savedand the values will be visible in the display. This isuseful, in the case of service after a trip.The data log number is given in square brackets; [1]
 175Z
 A449
 .10
 63.0 %EXT. REFERENCE, %
 606 DATALOG:DIGITALINPUT
 [0] 40
 Data logs [1]-[20] can be read by first pressing[CHANGE DATA], followed by the [+/-] keysto change data log numbers.Parameters 606-614 Data log can also be readout via the serial communication port.
 Description of choice:
 Parameter 606 Data log: Digital input:This is where the latest log data are shown in decimalcode, representing the status of the digital inputs.Translated into binary code, terminal 16 correspondsto the bit to the extreme left and to decimal code128. Terminal 33 corresponds to the bit to theextreme right and to decimal code 1.The table can be used, e.g., for converting a decimalnumber into a binary code. For example, digital40 corresponds to binary 00101000. The nearestsmaller decimal number is 32, corresponding toa signal on terminal 18. 40-32 = 8, correspondsto the signal on terminal 27.
 Terminal 16 17 18 19 27 29 32 33Decimalnumber
 128 64 32 16 8 4 2 1
 Parameter 607 Data log: Control word:This is where the latest log data are given indecimal code for the control word of the frequencyconverter. The control word read can only bechanged via serial communication.The control work is read as a decimal numberwhich is to be converted into hex.Parameter 608 Data log: Status word:This gives the latest log data in decimal codefor the status word.The status word is read as a decimal numberwhich is to be converted into hex.Parameter 609 Data log: Reference:This gives the latest log data for the resulting reference.
 Parameter 610 Data log: Feedback:This gives the latest log data for the feedback signal.
 Parameter 611 Data log: Output frequency:This gives the latest log data for the output frequency.
 Parameter 612 Data log: Output voltage:This gives the latest log data for the output voltage.
 Parameter 613 Data log: Output current:This gives the latest log data for the output current.
 Parameter 614 Data log: DC-link voltage:This gives the latest log data for the intermediatecircuit voltage.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 615 Fault log: Error code
 (F. LOG: ERROR CODE)
 Value:[Index 1-10] Error Code: 0 - 99
 Function:This parameter makes it possible to see the reasonwhy a trip (cut-out of the frequency converter)occurs. 10 [1-10] log values are stored.The lowest log number [1] contains the latest/mostrecently saved data value; the highest log number[10] contains the oldest data value.If there is a trip on the frequency converter, it ispossible to see its cause, the time and possibly thevalues for output current or output voltage.
 Description of choice:
 Stated as an error code in which the number refersto a table in List of warnings and alarms.The fault log is only reset after manual initialization.(See Manual initialization).
 616 Fault log: Time
 (F. LOG: TIME)
 Value:[Index 1-10] Hours: 0 - 130,000.0
 Function:This parameter makes it possible to see the total numberof hours run in connection with the 10 latest trips.10 [1-10] log values are stored. The lowestlog number [1] contains the latest/most recentlysaved data value, while the highest log number[10] contains the oldest data value.
 Description of choice:
 The fault log is only reset after manual initialization.(See Manual initialization ).
 617 Fault log: Value
 (F. LOG: VALUE)
 Value:[Index 1 - 10] Value: 0 - 9999
 Function:This parameter makes it possible to see the value atwhich a trip occurred. The unit of the value depends onthe alarm active in parameter 615 Fault log: Error code.
 Description of choice:
 The fault log is only reset after manual initialization.(See Manual initialization ).
 618 Reset of kWh counter(RESET KWH COUNT)
 Value:✭ No reset (DO NOT RESET) [0]
 Reset (RESET COUNTER) [1]
 Function:Reset to zero of parameter 602 kWh counter.
 Description of choice:
 If Reset [1] has been selected and when the [OK]key is pressed, the kWh counter of the frequencyconverter is reset. This parameter cannot beselected via the serial port, RS 485.
 NB!:When the [OK] key has been activated, thereset has been carried out.
 619 Reset of hours-run counter(RESET RUN. HOUR)
 Value:✭ No reset (DO NOT RESET) [0]
 Reset (RESET COUNTER) [1]
 Function:Reset to zero of parameter 601 Hours-run.
 Description of choice:
 If Reset [1] has been selected and when the[OK] key is pressed, parameter 601 Hours-runis reset. This parameter cannot be selectedvia the serial port, RS 485.
 NB!:When the [OK] key has been activated, thereset has been carried out.
 620 Operating mode
 (OPERATION MODE)
 Value:✭ Normal function (NORMAL OPERATION) [0]
 Function with de-activated inverter(OPER. W/INVERT.DISAB) [1]Control card test (CONTROL CARD TEST) [2]Initialisation (INITIALIZE) [3]
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 Function:In addition to its normal function, this parametercan be used for two different tests.Furthermore, it is possible to reset to the defaultfactory settings for all Setups, except parameters500 Address, 501 Baud rate, 600-605 Operatingdata and 615-617 Fault log.
 Description of choice:
 Normal function [0] is used for normaloperation of the motor.Function with de-activated inverter [1] is selected ifcontrol is desired over the influence of the controlsig-nal on the control card and its functions -without the motor shaft running.Control card [2] is selected if control of the analogueand digital inputs, analogue and digital outputs, relayoutputs and the control voltage of +10 V is desired.A test connector with internal connectionsis required for this test.The test connector for the Control card [2]is set up as follows:
 connect 4-16-17-18-19-27-29-32-33;connect 5-12;connect 39-20-55;connect 42 - 60;connect 45-53-54.
 Use the following procedure for the control card test:1. Select Control card test.2. Cut off the mains supply and wait for the
 light in the display to go out.3. Insert the test plug (see preceding column).4. Connect to mains.5. The frequency converter expects the [OK] key to be
 pressed (the test cannot be run without LCP).6. The frequency converter automatically
 tests the control card.7. Remove the test connector and press the
 [OK] key when the frequency converterdisplays "TEST COMPLETED".
 8. Parameter 620 Operating mode is automaticallyset to Normal function.
 If the control card test fails, the frequency conver-terwill display "TEST FAILED". Replace the control card.
 Initialisation [3] is selected if the factory settingof the unit is to be generated without resettingparameters 500 Address, 501 Baud rate, 600-605Operating data and 615-6171 Fault log.
 Procedure for initialisation:
 1. Select Initialisation.2. Press the [OK] key.3. Cut off the mains supply and wait for the
 light in the display to go out.4. Connect to mains.5. Initialisation of all parameters will be carried out
 in all Setups with the exception of parameters500 Address, 501 Baud rate, 600-605 Operatingdata and 615-617 Fault log.
 Manual initialisation is another option. (SeeManual initialisation).
 655 Fault log: Real time
 (F. LOG REAL TIME)
 Value:[Index 1-10] Value: 000000.0000 - 991231.2359
 Function:This parameter has a similar function as parameter616. Only here the log is based on the realtime clock, not running hours from zero. Thismeans a date and time are shown.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 621 - 631 Nameplate
 Value:
 Parameter Description Display text
 No. Nameplate
 621 Unit type (DRIVE TYPE)
 622 Power component (POWER SECTION)
 623 VLT ordering no. (ORDERING NO)
 624 Software version no. (SOFTWARE VERSION)
 625 LCP identification no. (LCP ID NO.)
 626 Database identification no. (PARAM DB ID)
 627 Power component identification no. (POWER UNIT DB ID)
 628 Application option type (APPLIC. OPTION)
 629 Application option ordering no. (APPLIC. ORDER NO)
 630 Communication option type (COM. OPTION)
 631 Communication option ordering no. (COM. ORDER NO)
 Function:The main data for the unit can be read fromparameters 621 to 631 Nameplate via the displayor the serial communication port.
 Description of choice:
 Parameter 621 Nameplate: Unit type: VLTtype gives the unit size and mains voltage.Example: VLT 6008 380-460 V.
 Parameter 622 Nameplate: Power component:This gives the type of power card fitted to thefrequency converter. Example: STANDARD.
 Parameter 623 Nameplate: VLT ordering no.:This gives the ordering number for the VLT typein question. Example: 1757805.
 Parameter 624 Nameplate: Software versionno.: This gives the present software version numberof the unit. Example: V 1.00.
 Parameter 625 Nameplate: LCP identificationno.: This gives the identification number of the LCPof the unit. Example: ID 1.42 2 kB.
 Parameter 626 Nameplate: Database identificationno.: This gives the identification number of thesoftware’s database. Example: ID 1.14.
 Parameter 627 Nameplate: Power component:identification no.: This gives the identificationnumber of the database of the unit. Example: ID 1.15.
 Parameter 628 Nameplate: Application optiontype: This gives the type of application optionsfitted with the frequency converter.
 Parameter 629 Application option Nameplate:ordering no.: This gives the ordering numberfor the application op-tion.
 Parameter 630 Nameplate: Communication optiontype: This gives the type of communication optionsfitted with theT frequency converter.
 Parameter 631 Nameplate: Communicationoption ordering no.: This gives the orderingnumber for the communication option.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 NB!:Parameters 700-711 for the relay cardare only activated if a relay option card isinstalled in the VLT 6000 HVAC.
 700 Relay 6, function
 (RELAY6 FUNCTION)
 703 Relay 7, function
 (RELAY 7 FUNCTION)
 706 Relay 8, function
 (RELAY8 FUNCTION)
 709 Relay 9, function
 (RELAY9 FUNCTION)
 Function:This output activates a relay switch.Relay outputs 6/7/8/9 can be used for showingstatus and warnings. The relay is activated whenthe conditions for the relevant data values havebeen fulfilled. Activation/deactivation can beprogrammed in parameters 701/704/707/710 Relay6/7/8/9, ON delay and parameters 702/705/708/711Relay 6/7/8/ 9, OFF delay.
 Description of choice:
 See data choice and connections in Relay outputs .
 701 Relay 6, ON delay
 (RELAY6 ON DELAY)
 704 Relay 7, ON delay
 (RELAY7 ON DELAY)
 707 Relay 8, ON delay
 (RELAY8 ON DELAY)
 710 Relay 9, ON delay
 (RELAY9 ON DELAY)
 Value:0 - 600 sec. ✭ 0 sec.
 Function:This parameter allows a delay of the cut-in timeof relays 6/7/8/9 (terminals 1-2).
 Description of choice:
 Enter the required value.
 702 Relay 6, OFF delay
 (RELAY6 OFF DELAY)
 705 Relay 7, OFF delay
 (RELAY7 OFF DELAY)
 708 Relay 8, OFF delay
 (RELAY8 OFF DELAY)
 711 Relay 9, OFF delay
 (RELAY9 OFF DELAY)
 Value:0 - 600 sec. ✭ 0 sec.
 Function:This parameter is used to delay the cut-out timeof relays 6/7/8/9 (terminals 1-2).
 Description of choice:
 Enter the required value.
 ■ Electrical installation of the relay cardThe relays are connected as shown below.
 Relay 6-9:A-B make, A-C breakMax. 240 V AC, 2 Amp.Max. cross-section: 1.5mm 2 (AWG 28-16).Torque: 0.22 - 0.25 Nm.Screw size: M2.
 To achieve double isolation, the plastic foil must bemounted as shown in the drawing below.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Description of Real Time Clock
 NB!:Please note the following parameters are onlydisplayed if the real time clock option is fitted!The real time clock can show the current time
 and date and weekday. The available digits stipulatehow comprehensive the readout can be.
 Further more the RTC is used to execute events basedon time. A total of 20 events can be programmed.Firstly the current time and date must be programmedin parameter 780 and 781, please see description ofparameters. It is important that both parameters areset. Then parameter 782 through 786 and 789 areused to program the events. First set the week-day(s)in parameter 782 when the action shall take place.Then set the specific time in parameter 783 for theaction, then the action itself in parameter 784. Inparameter 785 set the time for the termination of theaction and in parameter 786 the off-action. Pleasenote the on action and off action must be related. E.g.it is not possible to change setup via the on-actionin parameter 784 and then stop drive in parameter786. The following selection refers to the choices inparameter 784 and 786. Hence selection [1] to [4] arerelated, [5] to [8] are related, [9] to [12] are related, [13]to [16] are related and finally [17] and [18] are related.
 * NO ACTION DEFINED [0]SETUP 1 [1]SETUP 2 [2]SETUP 3 [3]SETUP 4 [4]PRESET REF. 1 [5]PRESET REF. 2 [6]PRESET REF. 3 [7]PRESET REF. 4 [8]AO42 OFF [9]OA42 ON [10]AO45 OFF [11]AO45 ON [12]RELAY 1 ON [13]RELAY 1 OFF [14]RELAY 2 ON [15]RELAY 2 OFF [16]START DRIVE [17]STOP DRIVE [18]
 It can be chosen if an action, on start-up, shall beexecuted even if the ON time has been passed sometime ago. Alternatively choose to wait for the nextforth coming ON action time before executing thenext coming action. This is programmed in parameter789. It is, however, possible to have several RTCactions within the same period. E.g. relay 1 ON is
 executed in the first event at 10:00 and relay 2 ONis executed in the second event at 10:02, before thefirst event is terminated. Parameter 655 will showthe fault log with the RTC, this parameter is directlyrelated to parameter 616. Only here the log is basedon the real time clock, not running hours from zero.This means a date and time is shown.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 780 Set clock(SET CLOCK)
 Value:000000.0000 - 00.01.991231.2359 ✭ 000000.0000
 Function:The time and date is set and displayed in this parameter.
 Description of choice:
 Enter the current date and time to start the clockas follows: YYMMDD.HHMMRemember to also set parameter 781.
 781 Set weekday
 (SET WEEK DAY)
 Value:✭ MONDAY [1]
 TUESDAY [1]WEDNESDAY [3]THURSDAY [4]FRIDAY [5]SATURDAY [6]SUNDAY [7]
 Function:The week day is set and displayed in this parameter.
 Description of choice:
 Enter the week day to start the clock inconjunction with parameter 780.
 782 Weekdays
 (WEEKDAYS)
 Value:✭ OFF [0]
 MONDAY [1]TUESDAY [1]WEDNESDAY [3]THURSDAY [4]FRIDAY [5]SATURDAY [6]SUNDAY [7]ANY DAY [8]MONDAY TO FRIDAY [9]SAT. AND SUNDAY [10]MONDAY TO THURS. [11]FRIDAY TO SUNDAY [12]SUNDAY TO FRIDAY [13]
 Function:Set the weekday for specific actions to be executed.
 Description of choice:
 The selection of weekday is used to determine theweekday an action must be executed.
 783 ON clock(ON CLOCK)
 Value:[Index 00 - 20] 00.00 - 23.59 ✭ 00.00
 Function:The ON Clock entry defines at which time of the daythe corresponding ON Action will take place.
 Description of choice:
 Enter the time at which the ON action should take place.
 784 ON action(ON ACTION)
 Value:✭ NO ACTION DEFINED [0]
 SETUP 1 [1]SETUP 2 [2]SETUP 3 [3]SETUP 4 [4]PRESET REF. 1 [5]PRESET REF. 2 [6]PRESET REF. 3 [7]PRESET REF. 4 [8]AO42 OFF [9]AO42 ON [10]AO45 OFF [11]AO45 ON [12]RELAY 1 ON [13]RELAY 1 OFF [14]RELAY 2 ON [15]RELAY 2 OFF [16]START DRIVE [17]STOP DRIVE [18]
 Function:An action to be executed is selected here.
 Description of choice:
 When the time in parameter 782 is passed the actionin the corresponding index is executed. Setup 1 to 4[1] – [4] is simply selecting setups. The RTC overrulessetup selection via digital inputs and bus input. Presetref [5] – [8] is selecting preset reference. The RTCoverrules preset ref selection via digital inputs and businput. AO42 and AO45 and Relay 1 and 2 [9] – [16]simply activate or deactivate the outputs. Start drive
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 [17] starts the frequency converter, the command isAND’ed or OR’ed with the digital input commandsand the bus command. This, however, dependson the selection in parameter 505. Stop drive [18]just stops the frequency converter again.
 785 OFF clock(OFF CLOCK)
 Value:[Index 00 - 20] 00.00 - 23.59 ✭ 00.00
 Function:The OFF Clock entry defines at which time of the daythe corresponding OFF Action will take place.
 Description of choice:
 Enter the time at which the OFF actionshould take place.
 786 OFF action(OFF ACTION)
 Value:✭ NO ACTION DEFINED [0]
 SETUP 1 [1]SETUP 2 [2]SETUP 3 [3]SETUP 4 [4]PRESET REF. 1 [5]PRESET REF. 2 [6]PRESET REF. 3 [7]PRESET REF. 4 [8]AO42 OFF [9]AO42 ON [10]AO45 OFF [11]AO45 ON [12]RELAY 1 ON [13]RELAY 1 OFF [14]RELAY 2 ON [15]RELAY 2 OFF [16]START DRIVE [17]STOP DRIVE [18]
 Function:An action to be executed is selected here.
 Description of choice:
 When the time in parameter 784 is passed theaction in the corresponding index is executed. Tomake the function safe it is only possible to executea command related to parameter 783.
 789 RTC startup
 (RTC STARTUP)
 Value:Execute on actions (EXEC. ON ACTIONS) [0]
 ✭ Wait new on action (WAIT NEW ON ACTION) [1]
 Function:Decide how the frequency converter shall respondto actions after start-up.
 Description of choice:
 It can be chosen if an action, on startup, shall beexecuted even if the ON time was passed some timeago [0]. Alternatively choose to wait for the next forthcoming ON action before executing [1]. When the RTCis enabled, it must be defined how this should be done.
 ✭ = factory setting. () = display text [] = value for use in communication via serial communication port
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 ■ Status messagesStatus messages appear in the 4th line of thedisplay - see example below.The left part of the status line indicates the activetype of control of the frequency converter.The centre part of the status line indicatesthe active reference.The last part of the status line gives the presentstatus, e.g. "Running", "Stop" or "Stand by".
 175Z
 A70
 1.10
 40.0Hz80.0% 5.08A 2.15kW
 SETUP
 1
 AUTO REMOTE RUNNINGHAND LOCAL STOP LOCAL STOPRAMPINGHAND JOGGING
 . . . .STAND BY
 OFF
 Auto mode (AUTO)The frequency converter is in Auto mode, i.e. controlis carried out via the control terminals and/or serialcommunication. See also Auto start.
 Hand mode (HAND)The frequency converter is in Hand mode, i.e. controlis carried out via the control keys. See Hand start.
 OFF (OFF)OFF/STOP is activated either by means of the controlkey, or by the digital inputs Hand start and Auto startboth being a logic "0". See also OFF/STOP
 Local reference (LOCAL)If LOCAL has been selected, the reference is set via the[+/-] keys on the control panel. See also Display modes.
 Remote reference (REM.)If REMOTE has been selected, the reference is setvia the control terminals or via serial communication.See also Display modes .
 Running (RUNNING)The motor speed now corresponds to theresulting reference.
 Ramp operation (RAMPING)The output frequency is now changed in accordancewith the preset ramps.
 Auto-ramp (AUTO RAMP)Parameter 208 Automatic ramp-up/down is enabled,i.e. the frequency converter is trying to avoid a tripfrom overvoltage by increasing its output frequency.
 Sleep Boost (SLEEP .BST)The boost function in parameter 406 Boostsetpoint is enabled. This function is only possiblein Closed loop operation.
 Sleep mode (SLEEP)The energy saving function in parameter 403Sleep mode timer is enabled. This means thatat present the motor has stopped, but that it willrestart automatically when required.
 Start delay (START DEL)A start delay time has been programmed iparameter 111 Start delay. When the delayhas passed, the output frequency will start byramping up to the reference.
 Run request (RUN REQ.)A start command has been given, but the motorwill be stopped until a Run permissive signalis received via a digital input.
 Jogging (JOG)Jog has been enabled via a digital input orvia serial communication.
 Jog request (JOG REQ.)A JOG command has been given, but the motorwill remain stopped until a Run permissive signalis received via a digital input.
 Freeze output (FRZ.OUT.)Freeze output has been enabled via a digital input.
 Freeze output request (FRZ.REQ.)A freeze output command has been given, but themotor will remain stopped until a Run permissivesignal is received via a digital input.
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 Reversing and start (START F/R)Reversing and start [2] on terminal 19 (parameter303 Digital inputs) and Start [1] on terminal 18(parameter 302 Digital inputs) are enabled at thesame time. The motor will remain stopped untilone of the signals becomes a logic ‘0’.
 Automatic Motor Adaptation running (AMA RUN)Automatic motor adaptation has been enabled inparameter 107 Automatic Motor Adaptation, AMA.
 Automatic Motor Adaptation completed(AMA STOP)Automatic motor adaptation has ben completed.The frequency converter is now ready for operationafter the Reset signal has been enabled. Pleasenote that the motor will start after the frequencyconverter has received the Reset signal.
 Stand by (STANDBY)The frequency converter is able to start the motorwhen a start command is received.
 Stop (STOP)The motor has been stopped via a stop signalfrom a digital input, [OFF/STOP]-buttom orserial communication.
 DC stop (DC STOP)The DC brake in parameter 114-116 has been enabled.
 DRIVE ready (UN. READY)The frequency converter is ready for operation, butterminal 27 is a logic "0" and/or a Coasting commandhas been received via the serial communication.
 Not ready (NOT READY)The frequency converter is not ready for operation,because of a trip or because OFF1, OFF2or OFF3 is a logic ‘0’.
 Start disabled (START IN.)This status will only be displayed if, in parameter599 Statemachine, Profidrive [1] has been selectedand OFF2 or OFF3 is a logic ‘0’.
 Exceptions XXXX (EXCEPTIONS XXXX)The microprocessor of the control card has stoppedand the frequency converter is out of operation.The cause may be noise on the mains, motoror control cables, leading to a stop of thecontrol card microprocessor.Check for EMC-correct connection of these cables.
 MG-61-A2.02 - VLT is a registered Danfoss trademark 135

Page 136
                        

VLT® 6000 HVAC Series
 ■ List of warnings and alarmsThe table gives the different warnings and alarmsand indicates whether the fault locks the frequencyconverter. After Trip locked, the mains supply must becut and the fault must be corrected. Reconnect themains supply and reset the frequency converter beforebeing ready. A Trip can be reset manually in three ways1. Via the control key [RESET]2. Via a digital input3. Via serial communication In addition, an
 automatic reset may be selected in parameter400 Reset function.
 Wherever a cross is placed under both Warning andAlarm, this can mean that a warning precedes thealarm. It can also mean that it is possible to programwhether a given fault is to result in a warning or analarm. This is possible, e.g. in parameter 117 Motorthermal protection. After a trip, the motor will becoasting and on the frequency converter alarm andwarning will flash. If the fault is removed, only thealarm will flash. After a reset, the frequency converterwill be ready to start operation again.
 No. Description Warning Alarm Trip locked1 10 Volts low (10 VOLT LOW) x2 Live zero fault (LIVE ZERO ERROR) x x4 Mains imbalance (MAINS IMBALANCE) x x x5 Voltage warning high (DC LINK VOLTAGE HIGH) x6 Voltage warning low (DC LINK VOLTAGE LOW) x7 Overvoltage (DC LINK OVERVOLT) x x8 Undervoltage (DC LINK UNDERVOLT) x x9 Inverter overloaded (INVERTER TIME) x x10 Motor overloaded (MOTOR TIME) x x11 Motor thermistor (MOTOR THERMISTOR) x x12 Current limit (CURRENT LIMIT) x x13 Overcurrent (OVERCURRENT) x x x14 Earth fault (EARTH FAULT) x x15 Switch mode fault (SWITCH MODE FAULT) x x16 Short-circuit (CURR.SHORT CIRCUIT) x x17 Serial communication timeout (STD BUSTIMEOUT) x x18 HPFB bus timeout (HPFB TIMEOUT) x x19 Fault in EEprom on power card (EE ERROR POWER) x20 Fault in EEprom on control card (EE ERROR CONTROL) x22 Auto-optimisation not OK (AMA FAULT) x29 Heat-sink temperature too high (HEAT SINK OVERTEMP.) x30 Motor phase U missing (MISSING MOT.PHASE U) x31 Motor phase V missing (MISSING MOT.PHASE V) x32 Motor phase W missing (MISSING MOT.PHASE W) x34 HPFB communication fault (HPFB COMM. FAULT) x x37 Inverter fault (GATE DRIVE FAULT) x x39 Check parameters 104 and 106 (CHECK P.104 & P.106) x40 Check parameters 103 and 105 (CHECK P.103 & P.106) x41 Motor too big (MOTOR TOO BIG) x42 Motor too small (MOTOR TOO SMALL) x60 Safety stop (EXTERNAL FAULT) x61 Output frequency low (FOUT < FLOW) x62 Output frequency high (FOUT > FHIGH) x63 Output current low (I MOTOR < I LOW) x x64 Output current high (I MOTOR > I HIGH) x65 Feedback low (FEEDBACK < FDB LOW) x66 Feedback high (FEEDBACK > FDB HIGH) x67 Reference low (REF. < REF. LOW) x68 Reference high (REF. > REF. HIGH) x69 Temperature auto derate (TEMP.AUTO DERATE) x80 Fire mode was active (FIRE MODE WAS ACTIVE) x x81 RTC not ready (RTC NOT READY) x99 Unknown fault (UNKNOWN ALARM) x x
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 ■ WarningsA warning will flash in line 2, while anexplanation is given in line 1.
 175Z
 A90
 5.10
 DC LINK VOLTAGE LOW
 WARN. 6 SETUP
 1
 ■ AlarmsIf an alarm is given, the present alarm numberwill be shown in line 2. Lines 3 and 4 of thedisplay will offer an explanation.
 175Z
 A70
 3.10
 SETUP
 1ALARM:12TRIP (RESET)
 CURRENT LIMIT
 SETUP
 1
 WARNING 1Under 10 V (10 VOLT LOW)The 10 V voltage from terminal 50 on thecontrol card is below 10 V.Remove some of the load from terminal 50, as the 10Volts supply is overloaded. Max. 17 mA/min. 590 .
 WARNING/ALARM 2Live zero fault (LIVE ZERO ERROR)The current or voltage signal on terminal 53, 54 or60 is below 50% of the value preset in parameter309, 312 and 315 Terminal, min. scaling.
 WARNING/ALARM 4Mains imbalance (MAINS IMBALANCE)High imbalance or phase missing on the supply side.Check the supply voltage to the frequency converter.
 WARNING 5Voltage warning high (DC LINK VOLTAGE HIGH)The intermediate circuit voltage (DC) is higher thanVoltage warning high, see table below. The controlsof the frequency converter are still enabled.
 WARNING 6Voltage warning low (DC LINK VOLTAGE LOW)The intermediate circuit voltage (DC) is lower thanVoltage warning low, see table below. The controlsof the frequency converter are still enabled.
 WARNING/ALARM 7Overvoltage (DC LINK OVERVOLT)If the intermediate circuit voltage (DC) is higher thanthe Overvoltage limit of the inverter (see table below),the frequency converter will trip after a fixed period.The length of this period depends on the unit.
 Alarm/warning limits:VLT 6000 HVAC 3 x 200 - 240 V 3 x 380 - 460 V 3 x 525-600 V
 [VDC] [VDC] [VDC]Undervoltage 211 402 557Voltage warning low 222 423 585Voltage warning high 384 769 943Overvoltage 425 855 975
 The voltages stated are the intermediate circuit voltage of the frequency converter with a tolerance of ± 5 %.The corresponding mains voltage is the intermediate circuit voltage divided by 1,35.
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 Warnings and alarms, cont.
 WARNING/ALARM 8Undervoltage (DC LINK UNDERVOLT)If the intermediate circuit voltage (DC) drops belowthe undervoltage limit of the inverter, the frequencyconverter will trip after a fixed period, the lengthof the period depending on the unit.Furthermore, the voltage will be stated in the display.Check whether the supply voltage matches thefrequency converter, see Technical data.
 WARNING/ALARM 9Inverter overload (INVERTER TIME)The electronic, thermal inverter protection reports thatthe frequency converter is about to cut out becauseof an overload (too high current for too long). Thecounter for electronic, thermal inverter protectiongives a warning at 98% and trips at 100%, whilegiving an alarm. The frequency converter cannotbe reset until the counter is below 90%.The fault is that the frequency converter is overloadedby more than 100% for too long.
 WARNING/ALARM 10Motor overtemperature (MOTOR TIME)According to the electronic thermal protection (ETR),the motor is too hot. Parameter 117 Motor thermalprotection allows a choice of whether the frequencyconverter is to give a warning or an alarm when theMotor thermal projection reaches 100%. The fault isthat the motor is overloaded by more than 100% ofthe preset, rated motor current for too long.Check that the motor parameters 102-106have been set correctly.
 WARNING/ALARM 11Motor thermistor (MOTOR THERMISTOR)The thermistor or the thermistor connection hasbeen disconnected. Parameter 117 Motor thermalprotection allows a choice of whether the frequencyconverter is to give a warning or an alarm. Checkthat the thermistor has been correctly connectedbetween terminal 53 or 54 (analogue voltage input)and terminal 50 (+ 10 V supply).
 WARNING/ALARM 12Current limit (CURRENT LIMIT)The current is higher than the value in parameter215 Current limit ILIM and the frequency convertertrips after the time set in parameter 412 Tripdelay overcurrent , ILIM has passed.
 WARNING/ALARM 13Overcurrent (OVER CURRENT)The inverter peak current limit (approx. 200% of therated current) has been exceeded. The warning
 will last approx. 1-2 seconds, following which thefrequency converter will trip and give off an alarm.Turn off the frequency converter and check whetherthe motor shaft can be turned and whether themotor size matches the frequency converter.
 ALARM: 14Earth fault (EARTH FAULT)There is a discharge from the output phases to earth,either in the cable between the frequency converterand the motor or in the motor itself. Turn off thefrequency converter and remove the earth fault.
 ALARM: 15Switch mode fault (SWITCH MODE FAULT)Fault in the switch mode power supply(internal ± 15 V supply).Contact your Danfoss supplier.
 ALARM: 16Short-circuiting (CURR. SHORT CIRCUIT)There is short-circuiting on the motor terminals orin the motor itself. Cut off the mains supply to thefrequency converter and remove the short-circuit.
 WARNING/ALARM 17Serial communication timeout (STDBUSTIMEOUT)There is no serial communication with thefrequency converter.This warning will only be enabled if parameter556 Bus time interval function has been setto a value different from OFF.If parameter 556 Bus time interval function has beenset to Stop and trip [5], the frequency converterwill first give off an alarm, then ramp down andfinally trip while giving off an alarm. It is possible toincrease parameter 555 Bus time interva l.
 Warnings and alarms, cont.
 WARNING/ALARM 18HPFB bus timeout (HPFB TIMEOUT)There is no serial communication with thecommunication option card of the frequency converter.The warning will only be enabled if parameter 804Bus time interval function has been set to anythingbut OFF. If parameter 804 Bus time interval functionhas been set to Stop and trip, the frequency converterwill first give off an alarm, then ramp down andfinally trip while giving off an alarm.Parameter 803 Bus time interval couldpossibly be increased.
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 WARNING 19Fault in the EEprom on the power card(EE ERROR POWER) There is a fault on thepower card EEPROM. The frequency converter willcontinue to function, but is likely to fail at the nextpower-up. Contact your Danfoss supplier.
 WARNING 20Fault in the EEprom on the control card(EE ERROR CONTROL) There is a fault in theEEPROM on the control card. The frequency converterwill continue to function, but is likely to fail at the nextpower-up. Contact your Danfoss supplier.
 ALARM: 22Auto-optimisation not OK(AMA FAULT) A fault has been found duringautomatic motor adaptation. The text shown inthe display indicates a fault message.
 NB!:AMA can only be carried out if there areno alarms during tuning.
 CHECK 103, 105 [0]Parameter 103 or 105 has a wrong setting. Correctthe setting and start AMA all over.
 LOW P.105 [1]The motor is too small for AMA to be carried out.If AMA is to be enabled, the rated motor current(para-meter 105) must be higher than 35% of therated out-put current of the frequency converter.
 ASYMMETRICAL IMPEDANCE [2]AMA has detected an asymmetrical impedancein the motor connected to the system. Themotor could be defective.
 MOTOR TOO BIG [3]The motor connected to the system is too big forAMA to be carried out. The setting in parameter102 does not match the motor used.
 MOTOR TOO SMALL [4]The motor connected to the system is too small forAMA to be carried out. The setting in parameter102 does not match the motor used.
 TIME OUT [5]AMA fails because of noisy measuring signals. Try tostart AMA all over a number of times, until AMA iscarried out. Please note that repeated AMA runs mayheat the motor to a level where the stator resistance RS
 is increased. In most cases, however, this is not critical.
 INTERRUPTED BY USER [6]AMA has been interrupted by the user.
 INTERNAL FAULT [7]An internal fault has occurred in the frequencyconverter. Contact your Danfoss supplier.
 LIMIT VALUE FAULT [8]The parameter values found for the motor areoutside the acceptable range within which thefrequency converter is able to work.
 MOTOR ROTATES [9]The motor shaft rotates. Make sure that theload is not able to make the motor shaft rotate.Then start AMA all over.
 Warnings and alarms, cont.
 ALARM 29Heat sink temperature too high(HEAT SINK OVER TEMP.):If the enclosure is IP 00, IP 20 or NEMA 1, thecut-out temperature of the heat-sink is 90°C. If IP54 is used, the cut-out temperature is 80°C.The tolerance is ± 5°C. The temperature faultcannot be reset, until the temperature of theheat-sink is below 60°C.The fault could be the following:
 - Ambient temperature too high- Too long motor cable- Too high switching frequency.
 ALARM: 30Motor phase U missing(MISSING MOT.PHASE U):Motor phase U between frequency converterand motor is missing.Turn off the frequency converter and checkmotor phase U.
 ALARM: 31Motor phase V missing(MISSING MOT.PHASE V):Motor phase V between frequency converterand motor is missing.Turn off the frequency converter and checkmotor phase V.
 ALARM: 32Motor phase W missing(MISSING MOT.PHASE U):Motor phase W between frequency converterand motor is missing.Turn off the frequency converter and checkmotor phase W.
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 WARNING/ALARM: 34HPFB communication fault(HPFB COMM. FAULT)The serial communication on the communicationoption card is not working.
 ALARM: 37Inverter fault (GATE DRIVE FAULT):IGBT or the power card is defective. Contactyour Danfoss supplier.
 Auto-optimisation warnings 39-42Automatic motor adaptation has stopped, sincesome parameters have probably been set wrongly,or the motor used in too big/small for AMA to becarried out. A choice must thus be made by pressing[CHANGE DATA] and choosing ‘Continue’ + [OK] or‘Stop’ + [OK]. If parameters need to be changed,select ‘Stop’; start up AMA all over.
 WARNING: 39CHECK PAR. 104, 106Parameters 104 Motor frequency fM,N, or 106Rated motor speed nM,N, have probably notbeen set correctly. Check the setting andselect ‘Continue’ or [STOP].
 WARNING: 40CHECK PAR. 103, 105Parameter 103 Motor voltage, UM,N or 105 Motorcurrent, IM,N has not been set correctly. Correctthe setting and restart AMA.
 WARNING: 41MOTOR TOO BIG (MOTOR TOO BIG)The motor used is probably too big for AMA to becarried out. The setting in parameter 102 Motorpower, PM,N may not match the motor. Check themotor and choose ‘Continue’ or [STOP].
 WARNING: 42MOTOR TOO SMALL (MOTOR TOO SMALL)The motor used is probably too small for AMA tobe carried out. The setting in parameter 102 Motorpower, PM,N may not match the motor. Check themotor and select ‘Continue’ or [STOP].
 ALARM: 60Safety stop (EXTERNAL FAULT)Terminal 27 (parameter 304 Digital inputs) has beenprogrammed for a Safety interlock [3] and is a logic ‘0’.
 WARNING: 61Output frequency low (FOUT < FLOW)The output frequency is lower than parameter223 Warning: Low frequency, fLOW.
 WARNING: 62Output frequency high (FOUT > FHIGH)The output frequency is higher than parameter224 Warning: High frequency, fHIGH.
 WARNING/ALARM: 63Output current low (I MOTOR < I LOW)The output current is lower than parameter 221Warning: Low current, ILOW. Select the requiredfunction in parameter 409 Function in case of no load.
 WARNING: 64Output current high (I MOTOR > I HIGH)The output current is higher than parameter 222Warning: High current, IHIGH.
 WARNING: 65Feedback low (FEEDBACK < FDB LOW)The resulting feedback value is lower than parameter227 Warning: Low feedback, FBLOW.
 WARNING: 66Feedback high (FEEDBACK > FDB HIGH)The resulting feedback value is higher than parameter228 Warning: High feedback, FBHIGH.
 WARNING: 67Remote reference low (REF. < REF LOW)The remote reference is lower than parameter 225Warning: Low reference, REFLOW.
 WARNING: 68Remote reference high (REF. > REF HIGH)The remote reference is higher than parameter 226Warning: High reference, REFHIGH.
 WARNING: 69Temperature auto derate (TEMP.AUTO DERATE)The heat sink temperature has exceeded the maximumvalue and the auto derating function (par. 411) isactive. Warning: Temp. Auto derate.
 WARNING/ALARM: 80Fire Mode was active (FIRE MODE WAS ACTIVE)Fire Mode has been activated via terminal 16 or17. If the warning is shown after a power cycleplease contact your Danfoss supplier.
 WARNING: 81RTC not ready (RTC NOT READY)The frequency converter has been de-energized formore than aproc. 4 days or the frequency converterwas not on for 24 hours first time to charge theback-up. As soon as a user re-programme the timeand week day this warning is dismissed
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 WARNING: 99Unknown fault (UNKNOWN ALARM)An unknown fault has occurred which thesoftware is not able to handle.Contact your Danfoss supplier.
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 ■ Aggressive environmentsIn common with all electronic equipment, a frequencyconverter contains a large number of mechanical andelectronic components, all of which are vulnerableto environmental effects to some extent.
 The frequency converter should nottherefore be installed in environmentswith airborne liquids, particles or gases
 capable of affecting and damaging the electroniccomponents. Failure to take the necessary protectivemeasures increases the risk of stoppages, thusreducing the life of the frequency converter.
 Liquids can be carried through the air and condense inthe frequency converter. In addition to this, liquids maycause corrosion of components and metal parts.Steam, oil and salt water may cause corrosionof components and metal parts.In such environments, equipment with enclosurerating IP 54 is recommended.
 Airborne particles such as dust particles maycause mechanical, electrical or thermal failurein the frequency converter.A typical indicator of excessive levels ofairborne particles is dust particles around thefrequency converter fan.In very dusty environments, equipment withenclosure rating IP 54 or a cabinet for IP 00/20equipment is recommended.
 In environments with high temperatures andhumidity, corrosive gases such as sulphur, nitrogenand chlorine compounds will cause chemicalprocesses on the frequency converter components.Such chemical reactions will rapidly affect anddamage the electronic components.
 In such environments, it is recommended thatequipment is mounted in a cabinet with freshair ventilation, keeping aggressive gases awayfrom the frequency converter.
 NB!:Mounting frequency converters in aggressiveenvironments will increase the risk ofstop-pages and furthermore considerably
 reduce the life of the converter.
 Before the installation of the frequency converter, theambient air should be checked for liquids, particlesand gases. This may be done by observing existinginstallations in this environment. Typical indicators of
 harmful airborne liquids are water or oil on metalparts, or corrosion of metal parts.Excessive dust particle levels are often found oninstallation cabinets and existing electrical installations.One indicator of aggressive airborne gases is blackeningof copper rails and cable ends on existing installations.
 ■ Calculation of resulting referenceThe calculation made below gives the resultingreference when parameter 210 Reference type isprogrammed for Sum [0] and Relative [1], respectively.
 External reference is the sum of references fromterminals 53, 54, 60 and serial communication.The sum of these can never exceed parameter205 Max. reference.
 External reference can be calculated as follows:
 (Par. 205Max. ref . - Par. 204 Min. ref.) x Ana. signal Term. 53 [V] +
 (Par. 205 Max. ref. - Par. 204 Min. ref.) x
 Ana. signal Term. 54 [V]Ext. ref. =
 Par. 310 Term. 53 Max. scaling - Par. 309 Term. 53 Min. scaling
 +
 Par. 313 Term. 54 Max. scaling - Par. 312 Term. 54 Min. scaling
 +
 (Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 314 Term. 60 [mA] serial com. reference x (Par. 205 Max. ref. - Par. 204 Min. ref.)
 Par. 316 Term. 60 Max. scaling - Par. 315 Term. 60 Min. scaling+
 16384 (4000 Hex)
 Par. 210 Reference type is programmed = Sum [0].
 (Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 211-214 Preset ref.
 External ref. + Par. 204 Min. ref . + Par. 418/419
 Setpoint (only in closed loop)Ext. ref. =
 100
 +
 Par. 210 Reference type is programmed = Relative [1].
 External reference x Par. 211-214 Preset ref.Res. ref. =
 100+ Par. 204 Min. ref. + Par. 418/419 Setpoint (only in closed loop)
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 ■ Galvanic isolation (PELV)PELV offers protection by way of extra low voltage.Protection against electric shock is considered to beensured when the electrical supply is of the PELVtype and the installation is made as described inlocal/national regulations on PELV supplies.
 In VLT 6000 HVAC all control terminals as well asterminals 1-3 (AUX relay) are supplied from or inconnection with extra low voltage (PELV).Galvanic (ensured) isolation is obtained by fulfillingrequirements concerning higher isolation andby providing the relevant creapage/clearancedistances. These requirements are describedin the EN 50178 standard.For additional information on PELV see RFI switching.
 Galvanic isolation
 The components that make up the electricalisolation, as described below, also comply with therequirements concerning higher isolation and therelevant test as described in EN 50178.The galvanic isolation can be shown in threelocations (see drawing below), namely:
 - Power supply (SMPS) incl. signal isolation of UDC,indicating the intermediate current voltage.
 - Gate drive that runs the IGTBs (triggertransformers/opto-couplers).
 - Current transducers (Hall effect currenttransducers).
 NOTE: 525-600 V units do not meet PELVrequirements in accordance with EN 50178.
 ■ Earth leakage currentEarth leakage current is primarily caused by thecapacitance between motor phases and the motorcable screen. When an RFI filter is used, thiscontributes additional leakage current, as the filtercircuit is connected to earth through capacitors.See drawing on the following page.The size of the leakage current to the ground dependson the following factors, in order of priority:1. Length of motor cable2. Motor cable with or without screen3. Switching frequency4. RFI filter used or not5. Motor grounded on site or not.
 The leakage current is of importance to safety duringhandling/operation of the frequency converter if (bymistake) the frequency converter has not been earthed.
 NB!:Since the leakage current is > 3.5 mA,rein-forced earthing must be established, whichis required if EN 50178 is to be complied with.
 Never use ELCB relays (type A) that are not suitablefor DC fault currents from three-phase rectifier loads.
 If ELCB relays are used, they must be:- Suitable for protecting equipment with a
 direct current content (DC) in the fault current(3-phase bridge rectifier)
 - Suitable for power-up with short pulse-shapedcharging current to earth
 - Suitable for a high leakage current (300 mA).
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 ■ Extreme running conditionsShort circuitVLT 6000 HVAC is protected against short circuitsby means of current measurement in each of thethree motor phases. A short circuit between twooutput phases will cause an overcurrent in theinverter. However, each transistor of the inverterwill be turned off individually when the short circuitcurrent exceeds the permitted value.
 After a few microseconds the driver card turnsoff the inverter and the frequency converter willdisplay a fault code, although depending onimpedance and motor frequency.
 Earth faultThe inverter cuts out within a few micorseconds incase of an earth fault on a motor phase, althoughdepending on impedance and motor frequency.
 Switching on the outputSwitching on the output between the motor and thefrequency converter is fully permitted. It is not possibleto damage VLT 6000 HVAC in any way by switchingon the output. However, fault messages may appear.
 Motor-generated overvoltageThe voltage in the intermediate circuit is increased whenthe motor acts as a generator. This occurs in two cases:1. The load drives the motor (at constant output
 frequency from the frequency converter), i.e.the load generates energy.
 2. During deceleration ("ramp-down") if the momentof inertia is high, the load is low and theramp-down time is too short for the energy to bedissipated as a loss in the frequency converter,the motor and the installation.
 The control unit attempts to correct the ramp if possible.The inverter turns off to protect the transistorsand the intermediate circuit capacitors when acertain voltage level is reached.
 Mains drop-outDuring a mains drop-out, VLT 6000 HVAC continuesuntil the intermediate circuit voltage drops below theminimum stop level, which is typically 15% belowVLT 6000 HVAC’s lowest rated supply voltage.
 The time before the inverter stops dependson the mains voltage before the drop-outand on the motor load.
 Static overloadWhen VLT 6000 HVAC is overloaded (the currentlimit in parameter 215 Current limit, ILIM has beenreached), the controls will reduce the output frequencyin an attempt to reduce the load.If the overload is excessive, a current mayoccur that makes the frequency converter cutout after approx. 1.5 sec.
 Operation within the current limit can be limited in time(0-60 s) in parameter 412 Trip delay overcurrent, ILIM.
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 ■ Peak voltage on motorWhen a transistor in the inverter is opened,the voltage across the motor increases by adV/dt ratio that depends on:- the motor cable (type, cross-section, length
 screened/armoured or unscreened/unarmoured)- inductance
 The natural induction causes an overshot UPEAK in themotor voltage before it stabilises itself at a level whichdepends on the voltage in the intermediate circuit. Therise time and the peak voltage UPEAK affect the servicelife of the motor. If the peak voltage is too high, motorswithout phase coil insulation are the ones that willprimarily be affected. If the motor cable is short (a fewmeters), the rise time and peak voltage are lower.If the motor cable is long (100 m), the rise timeand peak voltage will increase.If very small motors are used without phase coilinsulation, it is recommended to fit a LC filter afterthe frequency converter. Typical values for the risetime and peak voltage UPEAK measured on themotor terminals between two phases:
 VLT 6002-6006 200 V, VLT 6002-6011 400 V
 Cable Mains Rise Peak
 length voltage time voltage
 50 metres 380 V 0.3 µsec. 850 V
 50 metres 460 V 0.4 µsec. 950 V
 150 metres 380 V 1.2 µsec. 1000 V
 150 metres 460 V 1.3 µsec. 1300 V
 VLT 6008-6027 200 V, VLT 6016-6122 400 V
 Cable Mains Rise Peak
 length voltage time voltage
 50 metres 380 V 0.1 µsec. 900 V
 150 meters 380 V 0.2 µsec. 1000 V
 VLT 6152-6352 380-460 V
 Cable Mains Rise Peak
 length voltage time voltage
 30 m 460 V 0.20 µsec. 1148 V
 VLT 6042-6062 200-240 V
 Cable Mains Peak
 length voltage du/dt voltage
 13 metres 460 V 670 V/µsec. 815 V
 20 metres 460 V 620 V/µsec. 915 V
 VLT 6400-6550 380-460 V
 Cable Mains Peak
 length voltage du/dt voltage
 20 metres 460 V 1,41 µsec. 730 V
 VLT 6002-6011 525-600 V
 Cable Mains Rise Peak
 length voltage time voltage
 35 m 600 V 0.36 µsec. 1360 V
 VLT 6016-6072 525-600 V
 Cable Mains Rise Peak
 length voltage time voltage
 35 m 575 V 0.38 µsec. 1430 V
 VLT 6100-6275 525-600 V
 Cable Mains Rise Peak
 length voltage time voltage
 13 m 600 V 0.80 µsec. 1122 V
 ■ Switching on the inputSwitching on the input depends on the mainsvoltage in question.
 The table states the waiting time between cut-ins.
 Mains voltage 380 V 415 V 460 VWaiting time 48 s 65 s 89 s
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 ■ Acoustic noise
 The acoustic interference from the frequencyconverter comes from two sources:1. DC intermediate circuit coils2. Integral fan.Below are the typical values measured at adistanceof 1 m from the unit at full load and arenominal maximum values:VLT 6002-6006 200-240 V, VLT 6002-6011380-460 VIP 20 units: 50 dB(A)IP 54 units: 62 dB(A)
 VLT 6008-6027 200-240 V, VLT 6016-6122380-460 VIP 20 units: 61 dB(A)IP 54 units: 66 dB(A)
 VLT 6042-6062 200-240 VIP 00/20 units: 70 dB(A)IP 54 units: 65 dB(A)
 VLT 6152-6352 380-460 VIP 00/21/NEMA 1/IP 54: 74 dB(A)
 VLT 6400-6550 380-460 VIP 00 units:71 dB(A)IP 20/54 units:82 dB(A)
 VLT 6002-6011 525-600 VIP 20/NEMA 1 units: 62 dB
 VLT 6016-6072 525-600 VIP 20/NEMA 1 units: 66 dB
 VLT 6100-6275 525-600 VIP 20/NEMA 1 units: 75 dB
 * Measured 1 meter from the unit at full load.
 ■ Derating for ambient temperatureThe ambient temperature (TAMB,MAX) is the maximumtemperature allowed. The average (TAMB,AVG)measured over 24 hours must be at least 5 ºC lower.
 If VLT 6000 HVAC is operated at temperaturesabove 45 ºC, a derating of the continuousoutput current is necessary.
 The current of VLT 6152-6352, 380-460 V, is tobe derated 1%/ºC above 40 ºC maximum.
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 ■ Derating for air pressureBelow 1000 m altitude no derating is necessary.
 Above 1000 m the ambient temperature (TAMB) ormax. output current (IVLT,MAX) must be derated inaccordance with the diagram below:
 1. Derating of output current versus altitudeat TAMB = max. 45°C
 2. Derating of max. TAMB versus altitude at100% output current.
 ■ Derating for running at low speedWhen a centrifugal pump or a fan is controlled by a VLT6000 HVAC frequency converter, it is not necessaryto reduce the output current at low speed becausethe load characterstic of the centrifugal pumps/fans,automatically ensures the necessary reduction.
 ■ Derating for long motor cables or cableswith larger cross-sectionVLT 6000 HVAC has been tested using 300m unscreened/unarmoured cable and 150 mscreened/armoured cable.
 VLT 6000 HVAC has been designed to work using amotor cable with a rated cross-section. If a cable witha larger cross-section is to be used, it is recommendedto reduce the output current by 5% for every stepthe cross-section is increased. (Increased cablecross-section leads to increased capacity to earth,and thus an increased earth leakage current).
 ■ Derating for high switching frequencyA higher switching frequency (to be set in parameter407, Switching frequency) leads to higher losses inthe electronics of the frequency converter.
 VLT 6000 HVAC has a pulse pattern in whichit is possible to set the switching frequencyfrom 3.0- 10.0/14.0 kHz.
 The frequency converter will automatically deratethe rated output current IVLT,N, when the switchingfrequency exceeds 4.5 kHz.
 In both cases, the reduction is carried outlinearly, down to 60% of IVLT,N.
 The table gives the min., max. and factory-setswitching frequencies for VLT 6000 HVAC units.
 Switching frequency [kHz] Min. Max. Fact.VLT 6002-6005, 200 V 3.0 10.0 4.5VLT 6006-6032, 200 V 3.0 14.0 4.5VLT 6042-6062, 200 V 3.0 4.5 4.5VLT 6002-6011, 460 V 3.0 10.0 4.5VLT 6016-6062, 460 V 3.0 14.0 4.5VLT 6072-6122, 460 V 3.0 4.5 4.5VLT 6152-6352, 460 V 4.5 4.5 4.5VLT 6400-6550, 460 V 3.0 4.5 4.5VLT 6002-6011, 600 V 4.5 7.0 4.5VLT 6016-6032, 600 V 3.0 14.0 4.5VLT 6042-6062, 600 V 3.0 10.0 4.5VLT 6072-6275 600 V 3.0 4.5 4.5
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 ■ Motor thermal protectionThe motor temperature is calculated on the basisof motor current, output frequency and time. Seeparameter 117, Motor thermal protection.
 ■ Vibration and shockVLT 6000 HVAC has been tested according to aprocedure based on the following standards:
 IEC 68-2-6: Vibration (sinusoidal) - 1970IEC 68-2-34: Random vibration broad-band
 - general requirementsIEC 68-2-35: Random vibration broad-band
 - high reproducibilityIEC 68-2-36: Random vibration broad-band
 - medium reproducibility
 VLT 6000 HVAC complies with requirements thatcorrespond to conditions when the unit is mountedon the walls and floors of production premises, aswell as in panels bolted to walls or floors.
 ■ Air humidityVLT 6000 HVAC has been designed to meet theIEC 68-2-3 standard, EN 50178 pkt. 9.4.2.2/DIN40040, class E, at 40°C.See specifications under General technical data.
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 ■ EfficiencyTo reduce energy consumption it is very importantto optimize the efficiency of a system. Theefficiency of each single element in the systemshould be as high as possible.
 Efficiency of VLT 6000 HVAC ( η VLT)The load on the frequency converter has little effect onits efficiency. In general, the efficiency is the same atthe rated motor frequency fM,N, regardless of whetherthe motor supplies 100% of the rated shaft torqueor only 75%, i.e. in case of part loads.
 The efficiency declines a little when the switchingfrequency is set to a value of above 4 kHz (parameter407 Switching frequency). The rate of efficiency willalso be slightly reduced if the mains voltage is 460V, or if the motor cable is longer than 30 m.
 Efficiency of the motor (ηMOTOR )The efficiency of a motor connected to the frequencyconverter depends on the sine shape of thecurrent. In general, the efficiency is just as goodas with mains operation. The efficiency of themotor depends on the type of motor.
 In the range of 75-100% of the rated torque, theefficiency of the motor is practically constant, bothwhen it is controlled by the frequency converterand when it runs directly on mains.
 In small motors, the influence from the U/f characteristicon efficiency is marginal; however, in motors from 11kW and up, the advantages are significant.
 In general, the switching frequency does not affectthe efficiency of small motors. Motors from 11 kWand up have their efficiency improved (1-2%). Thisis because the sine shape of the motor current isalmost perfect at high switching frequency.
 Efficiency of the system (ηSYSTEM )To calculate the system efficiency, the efficiencyof VLT 6000 HVAC (VLT) is multiplied by theefficiency of the motor (MOTOR):η SYSTEM = ηVLT x ηMOTOR
 Based on the graph outlined above, it is possible tocalculate the system efficiency at different speeds.
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 ■ Mains supply interference/harmonicsA frequency converter takes up a non-sinusoidalcurrent from mains, which increases the input currentIRMS. A non-sinusoidal current can be transformedby means of a Fourier analysis and split up into sinewave currents with different frequencies, i.e. differentharmonic currents I N with 50 Hz as the basic frequency:
 Harmonic currents I1 I5 I7Hz 50 Hz 250 Hz 350 Hz
 The harmonics do not affect the power consumptiondirectly, but increase the heat losses in the installation(transformer, cables). Consequently, in plantswith a rather high percentage of rectifier load,it is important to maintain harmonic currents ata low level to avoid overload of the transformerand high temperature in the cables.
 Harmonic currents compared to the RMS input current:
 Input currentIRMS 1.0I1 0.9I5 0.4I7 0.3I11-49 <0.1
 To ensure low, harmonic currents, VLT 6000HVAC has intermediate circuit coils as standard.This normally reduces the input current IRMS by40%, down to 40-45% ThiD.
 In some cases, there is a need for further suppression(e.g. retrofit with frequency converters). For thispurpose Danfoss can offer two acvanced harmonicfilters AHF05 and AHF10, bringing the harmoniccurrent down to around 5% and 10% respectively.For further details, see the operating instructionsMG.80.BX.YY. For calculation of harmonic, Danfossoffers the software tool MCT31.
 Some of the harmonic currents might disturbcommunication equipment connected to the sametransformer or cause resonance in connectionwith power-factor correction batteries. VLT6000 HVAC has been designed in accordancewith the following standards:
 - IEC 1000-3-2- IEEE 519-1992- IEC 22G/WG4- EN 50178- VDE 160, 5.3.1.1.2
 The voltage distortion on the mains supply dependson the size of the harmonic currents multipliedby the mains impedance for the frequency inquestion. The total voltage distortion THD iscalculated on the basis of the individual voltageharmonics using the following formula:
 ■ Power factorThe power factor is the relation between I1 and IRMS .
 The power factor for 3-phase control
 The power factor indicates the extent to which thefrequency converter imposes a load on the mains
 supply. The lower the power factor, the higherthe IRMS for the same kW performance.
 In addition, a high power factor indicates that thedifferent harmonic currents are low.
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 The following test results have been obtained using a system with a frequency converter (with options if relevant), a screened control cable, a control box with potentiometer, as well as a motor and motor cable.
 Emission
 Environment Industrial environment Housing, trades and light industries
 VLT 6002- 6011/ 380- 460V
 VLT 6002- 6005/ 200- 240V
 Basic standard EN 55011 Class A1 EN 55011 Class B EN 61800- 3
 Setup
 Motor cable
 Conducted 150 kHz-
 30 MHz Radiated 30 MHz- 1 GHz
 Conducted 150 kHz-
 30 MHz Radiated 30 MHz- 1 GHz
 Conducted/ radiated 150
 kHz- 30 MHz
 300 m unscreened/ unarmoured Yes 2) No No No Yes/ No
 50 m br. screened/ armoured
 (Bookstyle 20m ) Yes Yes Yes No Yes/ YesVLT 6000 with RFI filter option
 150m br. screened/ armoured Yes Yes No No Yes/ Yes
 300 m unscreened/ unarmoured Yes No No No Yes/ No
 50 m br. screened/ armoured Yes Yes Yes No Yes/ YesVLT 6000 with RFI- filter (+
 LC- module)150m br. screened/ armoured Yes Yes No No Yes/ Yes
 Emission
 Environment Industrial environment Housing, trades and light industries
 VLT 6016- 6550/ 380- 460 V
 VLT 6006- 6062/ 200- 240 V
 Basic standard EN 55011 Class A1 EN 55011 Class B
 Setup
 Motor cable
 Conducted 150 kHz-
 30 MHz Radiated 30 MHz- 1 GHz
 Conducted 150 kHz-
 30 MHz Radiated 30 MHz- 1 GHz
 300 unscreened/ unarmoured No No No NoVLT 6000 w/ o RFI filter option4)
 150 m br. screened/ armoured No Yes No No
 300 m unscreened / unarmoured Yes 1,2) No No No
 50 m br. screened/ armoured Yes Yes Yes 1, 3) NoVLT 6000 with RFI- module
 150 m br. screened/ armoured Yes Yes No No
 1) Does not apply to VLT 6400 - 6550.
 2) Depending on installation conditions
 3) VLT 6042- 6062, 200- 240 V and VLT 6152-6272 with external filter
 4) VLT 6152-6352, 380-460 V, fulfil class A2 with 50 m screened cable without RFI filter (typecode R0).
 In order to minimise the conducted noise to the mains supply and the radiated noise from the frequency converter system, the motor cables should be as short as possible and the
 screen ends should be made in accordance with the section on electrical installation.
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 ■ EMC Immunity
 In order to confirm immunity against interference from electrical phenomena, the following immunity test hasbeen made on a system consisting of a frequency converter (with options, if relevant), a screened/armouredcontrol cable and control box with potentiometer, motor cable and motor.
 The tests were made in accordance with the following basic standards:
 EN 61000-4-2 (IEC 1000-4-2): Electrostatic discharges (ESD)Simulation of electrostatic discharges from human beings.
 EN 61000-4-3 (IEC 1000-4-3): Incoming electromagnetic field radiation, amplitude modulatedSimulation of the effects of radar and radio communication equipment as well as mobile communicationsequipment.
 EN 61000-4-4 (IEC 1000-4-4): Burst transientsSimulation of interference brought about by switching with a contactor, relays or similar devices.
 EN 61000-4-5 (IEC 1000-4-5): Surge transientsSimulation of transients brought about e.g. by lightning that strikes near installations.
 ENV 50204: Incoming electromagnetic field, pulse modulatedSimulation of the impact from GSM telephones.
 ENV 61000-4-6: Cable-borne HFSimulation of the effect of radio transmission equipment connected to supply cables.
 VDE 0160 class W2 test pulse: Mains transientsSimulation of high-energy transients brought about by main fuse breakage, switching of powerfactor-correction capacitors, etc.
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 ■ Immunity, continued
 VLT 6002-6550 380-460 V, VLT 6002-6027 200-240 V
 Burst SurgeESD
 Radiated
 electro- Mains RF common Radiated radio
 Basic standard IEC 1000-4-4 IEC 1000-4-5 1000-4-2 magnetic field distortion mode voltage freq.elect.field
 IEC 1000-4-3 VDE 0160 ENV 50141 ENV 50140
 Acceptance criterion B B B A A A
 Port connection CM DM CM - - CM CM
 Line OK OK - - - OK OK -
 Motor OK - - - - - OK -
 Control lines OK - OK - - - OK -
 PROFIBUS option OK - OK - - - OK -
 Signal Interface<3 m OK - - - - - - -
 Enclosure - - - OK OK - - OK
 Load sharing OK - - - - - OK -
 Standard bus OK - OK - - - OK -
 Basic specifications - - - -
 Line 4 kV/5kHz/DCN 2 kV/2 4 kV/12 - - 2,3 x UN 2) 10 VRMS -
 Motor 4 kV/5kHz/CCC - - - - - 10 VRMS -
 Control lines 2 kV/5kHz/CCC - 2 kV/2 1) - - - 10 VRMS -
 PROFIBUS option 2 kV/5kHz/CCC - 2 kV/2 1) - - - 10 VRMS -
 Signal interface<3 m 1 kV/5kHz/CCC - - - - - 10 VRMS -
 Enclosure - - - 8 kV AD
 6 kV CD10 V/m
 - - -
 Load sharing 4 kV/5kHz/CCC - - - - - 10 VRMS -
 Standard bus 2 kV/5kHz/CCC - 4 kV/21) - - - 10 VRMS -
 DM: Differential modeCM: Common modeCCC: Capacitive clamp couplingDCN: Direct coupling network
 1 ) Injection on cable shield2 ) 2.3 x UN: max. test pulse 380 VAC: Class 2/1250 V PEAK, 415 VAC: Class 1/1350 VPEAK
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 ■ DefinitionsDefinitions are given in alphabetical order.
 Analogue inputs:The analogue inputs can be used for controllingvarious functions of the frequency converter.There are two types of analogue inputs:Current input, 0-20 mAVoltage input, 0-10 V DC.
 Analogue ref.A signal transmitted to input 53, 54 or 60.Can be voltage or current.
 Analogue outputs:There are two analogue outputs, which are able tosupply a signal of 0-20 mA, 4-20 mA or a digital signal.
 Automatic motor adjustment, AMA:Automatic motor adjustment algorithm, whichdetermines the electrical parameters for theconnected motor, at standstill.
 AWG:AWG means American Wire Gauge, i.e. the Americanmeasuring unit for cable cross-section.
 Control command:By means of the control unit and the digital inputs, itis possible to start and stop the connected motor.Functions are divided into two groups, withthe following priorities:
 Group 1 Reset, Coasting stop, Reset andCoasting stop, DC braking, Stop andthe [OFF/ STOP] key.
 Group 2 Start, Pulse start, Reversing, Startreversing, Jog and Freeze output
 Group 1 functions are called Start-disable commands.The difference between group 1 and group 2 is thatin group 1 all stop signals must be cancelled for themotor to start. The motor can then be started bymeans of a single start signal in group 2.A stop command given as a group 1 commandresults in the display indication STOP.A missing stop command given as a group 2 commandresults in the display indication STAND BY.
 Digital inputs:The digital inputs can be used for controlling variousfunctions of the frequency converter.
 Digital outputs:There are four digital outputs, two of which activatea relay switch. The outputs are able to supplya 24 V DC (max. 40 mA) signal.
 fJOG
 The output frequency from the VLT frequencyconver-ter transmitted to the motor when thejog function is activated (via digital terminalsor serial communication).
 fMThe output frequency from the frequency convertertransmitted to the motor.
 fM,N
 The rated motor frequency (nameplate data).
 fMAX
 Maximum output frequency transmitted to the motor.
 fMIN
 Minimum output frequency transmitted to the motor.
 IMThe current transmitted to the motor.
 IM,N
 The rated motor current (nameplate data).
 Initializing:If initializing is carried out (see parameter 620Operating mode ), the frequency converterreturns to the factory setting.
 IVLT,MAX
 The maximum output current.
 IVLT,N
 The rated output current supplied by thefrequency converter.
 LCP:The control panel, which makes up a completeinterface for control and programming of VLT 6000HVAC. The control panel is detachable and may,as an alter-native, be installed up to 3 metres awayfrom the frequency converter, i.e. in a front panel,by means of the installation kit option.
 LSB:Least significant bit.Used in serial communication.
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 MCM:Stands for Mille Circular Mil, an American measuringunit for cable cross-section.
 MSB:Most significant bit.Used in serial communication.
 nM,N
 The rated motor speed (nameplate data).
 ηVLT
 The efficiency of the frequency converter isdefined as the ratio between the power outputand the power input.
 On-line/off-line parameters:On-line parameters are activated immediately after thedata value is changed. Off-line parameters are notactivated until OK has been entered on the control unit.
 PID:The PID regulator maintains the desired speed(pressure, temperature, etc.) by adjusting the outputfrequency to match the varying load.
 PM,N
 The rated power delivered by the motor(nameplate data).
 Preset ref.A permanently defined reference, which can beset from -100% to +100% of the reference range.There are four preset references, which can beselected via the digital terminals.
 RefMAX
 The maximum value which the reference signalmay have. Set in parameter 205 Maximumreference, RefMAX.
 RefMIN
 The smallest value which the reference signal may have.Set in parameter 204 Minimum reference, RefMIN.
 Setup:There are four Setups, in which it is possible tosave parameter settings. It is possible to changebetween the four parameter Setups and to editone Setup, while another Setup is active.
 Start-disable command:A stop command that belongs to group 1 of thecontrol commands - see this group.
 Stop command:See Control commands.
 Thermistor:A temperature-dependent resistor placed where thetemperature is to be monitored (VLT or motor).
 Trip:A state which occurs in different situations, e.g.if the frequency converter is subjected to anover-temperature. A trip can be cancelled by pressingreset or, in some cases, automatically.
 Trip locked:Trip locked is a state which occurs in differentsituations, e.g. if the frequency converter is subject toan over-temperature. A locked trip can be cancelled bycutting off mains and restarting the frequency converter.
 UM
 The voltage transmitted to the motor.
 UM,N
 The rated motor voltage (nameplate data).
 UVLT, MAX
 The maximum output voltage.
 VT characteristics:Variable torque characteristics, used forpumps and fans.
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 ■ Parameter overview and factory settings
 PNU Parameter Factory setting Range Changes 4-Setup Conversion Data
 # description during operation index type
 001 Language English Yes No 0 5
 002 Active Setup Setup 1 Yes No 0 5
 003 Copying of Setups No copying No No 0 5
 004 LCP copy No copying No No 0 5
 005 Max value of user-defined readout 100.00 0-999.999,99 Yes Yes -2 4
 006 Unit for user-defined readout No unit Yes Yes 0 5
 007 Big display readout Frequency, Hz Yes Yes 0 5
 008 Small display readout 1.1 Reference. Unit Yes Yes 0 5
 009 Small display readout 1.2 Motor current, A Yes Yes 0 5
 010 Small display readout 1.3 Power, kW Yes Yes 0 5
 011 Unit of local reference Hz Yes Yes 0 5
 012 Hand start on LCP Enable Yes Yes 0 5
 013 OFF/STOP on LCP Enable Yes Yes 0 5
 014 Auto start on LCP Enable Yes Yes 0 5
 015 Reset on LCP Enable Yes Yes 0 5
 016 Lock for data change Not locked Yes Yes 0 5
 017 Operating state at power-up, local
 control
 Auto restart Yes Yes 0 5
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 PNU Parameter Factory setting Range Changes 4-Setup Conversion Data
 # description during operation index type
 100 Configuration Open loop No Yes 0 5
 101 Torque characteristics Automatic Energy
 Optimisation
 No Yes 0 5
 102 Motor power, PM,N Depends on the unit 0.25-500 kW No Yes 1 6
 103 Motor voltage, UM,N Depends on the unit 200-575 V No Yes 0 6
 104 Motor frequency, fM,N 50 Hz 24-1000 Hz No Yes 0 6
 105 Motor current, lM,N Depends on the unit 0.01-IVLT,MAX No Yes -2 7
 106 Rated motor speed, nM,N Depends on par. 102
 Motor power
 100-60000 rpm No Yes 0 6
 107 Automatic motor adaptation, AMA Optimisation disable No No 0 5
 108 Start voltage of parallel motors Depends on par. 103 0.0 - par. 103 Yes Yes -1 6
 109 Resonance dampening 100 % 0 - 500 % Yes Yes 0 6
 110 High break-away torque OFF 0.0 - 0.5 sec. Yes Yes -1 5
 111 Start delay 0.0 sec. 0.0 - 120.0 sec. Yes Yes -1 6
 112 Motor preheater Disable Yes Yes 0 5
 113 Motor preheater DC current 50 % 0 - 100 % Yes Yes 0 6
 114 DC braking current 50 % 0 - 100 % Yes Yes 0 6
 115 DC braking time OFF 0.0 - 60.0 sec. Yes Yes -1 6
 116 DC brake cut-in frequency OFF 0.0-par. 202 Yes Yes -1 6
 117 Motor thermal proctection ETR Trip 1 Yes Yes 0 5
 118 Motor power factor 0.75 0.50 - 0.99 No Yes -2 6
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 PNU Parameter Factory setting Range Changes 4-Setup Conversion Data
 # description during operation index type
 200 Output frequency range 0 - 120 Hz 0 - 1000 Hz No Yes 0 5
 201 Output frequency low limit, fMIN 0.0 Hz 0.0 - fMAX Yes Yes -1 6
 202 Output frequency high limit, fMAX 50 Hz fMIN - par. 200 Yes Yes -1 6
 203 Reference site Hand/Auto linked reference Yes Yes 0 5
 204 Minimum reference, RefMIN 0.000 0.000-par. 100 Yes Yes -3 4
 205 Maximum reference, RefMAX 50.000 par. 100-999.999,999 Yes Yes -3 4
 206 Ramp-up time Depends on the unit 1 - 3600 Yes Yes 0 7
 207 Ramp-down time Depends on the unit 1 - 3600 Yes Yes 0 7
 208 Automatic ramp-up/down Enable Yes Yes 0 5
 209 Jog frequency 10.0 Hz 0.0 - par. 100 Yes Yes -1 6
 210 Reference type Sum Yes Yes 0 5
 211 Preset reference 1 0.00 % -100.00 - 100.00 % Yes Yes -2 3
 212 Preset reference 2 0.00 % -100.00 - 100.00 % Yes Yes -2 3
 213 Preset reference 3 0.00 % -100.00 - 100.00 % Yes Yes -2 3
 214 Preset reference 4 0.00 % -100.00 - 100.00 % Yes Yes -2 3
 215 Current limit, lLIM 1.0 x lVLT,N[A] 0,1-1,1 x lVLT,N[A] Yes Yes -1 6
 216 Frequency bypass, bandwidth 0 Hz 0 - 100 Hz Yes Yes 0 6
 217 Frequency bypass 1 120 Hz 0.0 - par.200 Yes Yes -1 6
 218 Frequency bypass 2 120 Hz 0.0 - par.200 Yes Yes -1 6
 219 Frequency bypass 3 120 Hz 0.0 - par.200 Yes Yes -1 6
 220 Frequency bypass 4 120 Hz 0.0 - par.200 Yes Yes -1 6
 221 Warning: Low current, lLOW 0.0 A 0.0 - par.222 Yes Yes -1 6
 222 Warning: High current, lHIGH lVLT,MAX Par.221 - lVLT,MAX Yes Yes -1 6
 223 Warning: Low frequency, fLOW 0.0 Hz 0.0 - par.224 Yes Yes -1 6
 224 Warning: High frequency, fHIGH 120.0 Hz Par.223 - par.200/202 Yes Yes -1 6
 225 Warning: Low reference, RefLOW -999,999.999 -999,999.999 - par.226 Yes Yes -3 4
 226 Warning: High reference,
 RefHIGH
 999,999.999 Par.225 - 999,999.999 Yes Yes -3 4
 227 Warning: Low feedback, FBLOW -999,999.999 -999,999.999 - par.228 Yes Yes -3 4
 228 Warning: High feedback, FBHIGH 999,999.999 Par. 227 - 999,999.999 Yes Yes -3 4
 Changes during operation:"Yes" means that the parameter can be changed,while the frequency converter is in operation. "No"means that the frequency converter must be stoppedbefore a change can be made.
 4-Setup:"Yes" means that the parameter can be programmedindividually in each of the four setups, i.e. thesame parameter can have four different datavalues. "No" means that the data value willbe the same in all four setups.
 Conversion index:This number refers to a conversion figure tobe used when writing or reading by meansof a frequency converter.
 Conversion index Conversion factor74 0.1
 2 100
 1 100 1
 -1 0.1
 -2 0.01-3 0.001
 -4 0.0001
 Data type:
 Data type shows the type and length of the telegram.
 Data type Description3 Integer 16
 4 Integer 32
 5 Unsigned 86 Unsigned 16
 7 Unsigned 32
 9 Text string
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 PNU Parameter Factory setting Range Changes 4-Setup Conversion Data
 # description during operation index type
 300 Terminal 16, Digital input Reset Yes Yes 0 5
 301 Terminal 17, Digital input Freeze output Yes Yes 0 5
 302 Terminal 18, Digital input Start Yes Yes 0 5
 303 Terminal 19, Digital input Reversing Yes Yes 0 5
 304 Terminal 27, Digital input Coasting stop, inverse Yes Yes 0 5
 305 Terminal 29, Digital input Jog Yes Yes 0 5
 306 Terminal 32, Digital input No operation Yes Yes 0 5
 307 Terminal 33, Digital input No operation Yes Yes 0 5
 308 Terminal 53, analogue input voltage Reference Yes Yes 0 5
 309 Terminal 53, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5
 310 Terminal 53, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5
 311 Terminal 54, analogue input voltage No operation Yes Yes 0 5
 312 Terminal 54, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5
 313 Terminal 54, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5
 314 Terminal 60, analogue input current Reference Yes Yes 0 5
 315 Terminal 60, min. scaling 4.0 mA 0.0 - 20.0 mA Yes Yes -4 5
 316 Terminal 60, max. scaling 20.0 mA 0.0 - 20.0 mA Yes Yes -4 5
 317 Time out 10 sec. 1 - 99 sec. Yes Yes 0 5
 318 Function after time out Off Yes Yes 0 5
 319 Terminal 42, output 0 - IMAX ⇒ 0-20 mA Yes Yes 0 5
 320 Terminal 42, output, pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6
 321 Terminal 45, output 0 - fMAX ⇒ 0-20 mA Yes Yes 0 5
 322 Terminal 45, output, pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6
 323 Relay 1, output function Alarm Yes Yes 0 5
 324 Relay 01, ON delay 0.00 sec. 0 - 600 sec. Yes Yes 0 6
 325 Relay 01, OFF delay 0.00 sec. 0 - 600 sec. Yes Yes 0 6
 326 Relay 2, output function Running Yes Yes 0 5
 327 Pulse reference, max. frequency 5000 Hz Depends on
 input terminal
 Yes Yes 0 6
 328 Pulse feedback, max. frequency 25000 Hz 0 - 65000 Hz Yes Yes 0 6
 364 Terminal 42, bus control 0 0.0 - 100 % Yes Yes -1 6
 365 Terminal 45, bus control 0 0.0 - 100 % Yes Yes -1 6
 Changes during operation:"Yes" means that the parameter can be changed,while the frequency converter is in operation. "No"means that the frequency converter must be stoppedbefore a change can be made.
 4-Setup:"Yes" means that the parameter can be programmedindividually in each of the four setups, i.e. thesame parameter can have four different datavalues. "No" means that the data value willbe the same in all four setups.
 Conversion index:This number refers to a conversion figure tobe used when writing or reading by meansof a frequency converter.
 Conversion index Conversion factor
 74 0.12 100
 1 10
 0 1-1 0.1
 -2 0.01
 -3 0.001-4 0.0001
 Data type:Data type shows the type and length of the telegram.
 Data type Description
 3 Integer 164 Integer 32
 5 Unsigned 8
 6 Unsigned 167 Unsigned 32
 9 Text string
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 PNU Parameter Factory setting Range Changes 4-Setup Conversion Data
 # description during operation index type
 400 Reset function Manual reset Yes Yes 0 5
 401 Automatic restart time 10 sec. 0 -600 sec. Yes Yes 0 6
 402 Flying start Disable Yes Yes -1 5
 403 Sleep mode timer Off 0 - 300 sec. Yes Yes 0 6
 404 Sleep frequency 0 Hz fMIN-Par.405 Yes Yes -1 6
 405 Wake up frequency 50 Hz Par.404 - fMAX Yes Yes -1 6
 406 Boost setpoint 100 % 1 - 200 % Yes Yes 0 6
 407 Switching frequency Depends on the unit 3.0 - 14.0 kHz Yes Yes 2 5
 408 Interference reduction method ASFM Yes Yes 0 5
 409 Function in case of no load Warning Yes Yes 0 5
 410 Function at mains failure Trip Yes Yes 0 5
 411 Function at overtemperature Trip Yes Yes 0 5
 412 Trip delay overcurrent, lLIM 60 sec. 0 - 60 sec. Yes Yes 0 5
 413 Minimum feedback, FBMIN 0.000 -999,999.999 -
 FBMIN
 Yes Yes -3 4
 414 Maximum feedback, FBMAX 100.000 FBMIN-
 999,999.999
 Yes Yes -3 4
 415 Units relating to closed loop % Yes Yes -1 5
 416 Feedback conversion Linear Yes Yes 0 5
 417 Feedback calculation Maximum Yes Yes 0 5
 418 Setpoint 1 0.000 FBMIN- FBMAX Yes Yes -3 4
 419 Setpoint 2 0.000 FBMIN- FBMAX Yes Yes -3 4
 420 PID normal/inverse control Normal Yes Yes 0 5
 421 PID anti windup On Yes Yes 0 5
 422 PID start-up frequency 0 Hz FMIN- F MAX -1 6
 423 PID proportional gain 0.01 0.0-10.00 Yes Yes -2 6
 424 PID integration time Off 0.01-9999.00
 s.(off)
 Yes Yes -2 7
 425 PID differentiation time Off 0.0 (Off) - 10.00
 sec.
 Yes Yes -2 6
 426 PID differentiator gain limit 5.0 5.0 - 50.0 Yes Yes -1 6
 427 PID lowpass filter time 0.01 0.01 - 10.00 Yes Yes -2 6
 430 Fire mode Disable Yes Yes 0 5
 431 Fire mode Reference
 Frequency, Hz
 50 Hz
 60 Hz (US)
 Min Freq (par
 201) to Max
 Freq (par 202)
 Yes Yes -1 3
 432 Fire mode bypass delay, s 0 s 0 - 600 s Yes Yes 0 3
 483 Dynamic DC Link
 Compensation
 On No No 0 5
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 VA
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 PNU Parameter Factory setting Range Changes 4-Setup Conversion Data
 # description during operation index type
 500 Protocol FC protocol Yes Yes 0 5
 501 Address 1 Depends on par. 500 Yes No 0 6
 502 Baudrate 9600 Baud Yes No 0 5
 503 Coasting Logic or Yes Yes 0 5
 504 DC-brake Logic or Yes Yes 0 5
 505 Start Logic or Yes Yes 0 5
 506 Direction of rotation Logic or Yes Yes 0 5
 507 Selection of Setup Logic or Yes Yes 0 5
 508 Selection of preset reference Logic or Yes Yes 0 5
 509 Data read-out: Reference % No No -1 3
 510 Data read-out: Reference unit No No -3 4
 511 Data read-out: Feedback No No -3 4
 512 Data read-out: Frequency No No -1 6
 513 User defined read-out No No -2 7
 514 Data read-out: Current No No -2 7
 515 Data read-out: Power, kW No No 1 7
 516 Data read-out: Power, HP No No -2 7
 517 Data read-out: Motor voltage No No -1 6
 518 Data read-out: DC link voltage No No 0 6
 519 Data read-out: Motor temp. No No 0 5
 520 Data read-out: VLT temp. No No 0 5
 521 Data read-out: Digital input No No 0 5
 522 Data read-out: Terminal 53,
 analogue input
 No No -1 3
 523 Data read-out: Terminal 54,
 analogue input
 No No -1 3
 524 Data read-out: Terminal 60,
 analogue input
 No No -4 3
 525 Data read-out: Pulse reference No No -1 7
 526 Data read-out: External reference % No No -1 3
 527 Data read-out: Status word, hex No No 0 6
 528 Data read-out: Heat sink temperature No No 0 5
 529 Data read-out: Alarm word, hex No No 0 7
 530 Data read-out: Control word, hex No No 0 6
 531 Data read-out: Warning word, hex No No 0 7
 532 Data read-out: Extended status word, hex No No 0 7
 533 Display text 1 No No 0 9
 534 Display text 2 No No 0 9
 535 Busfeedback 1 No No 0 3
 536 Busfeedback 2 No No 0 3
 537 Data read-out: Relay status No No 0 5
 538 Data read-out: Warning word 2 No No 0 7
 555 Bus time interval 1 sec. 1 - 99 sec. Yes Yes 0 5
 556 Bus time interval function OFF Yes Yes 0 5
 560 N2 override release time OFF 1 - 65534 sec. Yes No 0 6
 565 FLN Bus time interval 60 sec. 1 - 65534 sec. Yes Yes 0 6
 566 FLN Bus time interval function OFF Yes Yes 0 5
 570 Modbus parity and message framing No parity 1 stopbit Yes Yes 0 5
 571 Modbus communications timeout 100 ms 10 - 2000 ms Yes Yes -3 6
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 PNU Parameter Factory setting Range Changes 4-Setup Conversion Data
 # description during operation index ype
 600 Operating data: Operating hours No No 74 7
 601 Operating data: Hours run No No 74 7
 602 Operating data: kWh counter No No 3 7
 603 Operating data: Number of cut-ins No No 0 6
 604 Operating data: Number of overtemps No No 0 6
 605 Operating data: Number of overvoltages No No 0 6
 606 Data log: Digital input No No 0 5
 607 Data log: Control word No No 0 6
 608 Data log: Status word No No 0 6
 609 Data log: Reference No No -1 3
 610 Data log: Feedback No No -3 4
 611 Data log: Output frequency No No -1 3
 612 Data log: Output voltage No No -1 6
 613 Data log: Output current No No -2 3
 614 Data log: DC link voltage No No 0 6
 615 Fault log: Error code No No 0 5
 616 Fault log: Time No No 0 7
 617 Fault log: Value No No 0 3
 618 Reset of kWh counter No reset Yes No 0 5
 619 Reset of hours-run counter No reset Yes No 0 5
 620 Operating mode Normal function Yes No 0 5
 621 Nameplate: Unit type No No 0 9
 622 Nameplate: Power component No No 0 9
 623 Nameplate: VLT ordering no. No No 0 9
 624 Nameplate: Software version no. No No 0 9
 625 Nameplate: LCP identification no. No No 0 9
 626 Nameplate: Database identification no. No No -2 9
 627 Nameplate: Power component identification no. No No 0 9
 628 Nameplate: Application option type No No 0 9
 629 Nameplate: Application option ordering no. No No 0 9
 630 Nameplate: Communication option type No No 0 9
 631 Nameplate: Communication option ordering no. No No 0 9
 655 Fault log: Real time No No -4 7
 Changes during operation:"Yes" means that the parameter can be changed,while the frequency converter is in operation. "No"means that the frequency converter must be stoppedbefore a change can be made.
 4-Setup:"Yes" means that the parameter can be programmedindividually in each of the four setups, i.e. thesame parameter can have four different datavalues. "No" means that the data value willbe the same in all four setups.
 Conversion index:This number refers to a conversion figure tobe used when writing or reading by meansof a frequency converter.
 Conversion index Conversion factor
 74 0.1
 2 1001 10
 0 1
 -1 0.1-2 0.01
 -3 0.001
 -4 0.0001
 Data type:
 Data type shows the type and length of the telegram.Data type Description
 3 Integer 16
 4 Integer 325 Unsigned 8
 6 Unsigned 16
 7 Unsigned 329 Text string
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 ■ Index
 AAWG.........................................................................154
 Accuracy of display readout (parameters 009-012, Display
 readout): ..................................................................... 20
 Acoustic noise.............................................................146
 AEO - Automatic Energy Optimization ............................... 10
 Aggressive environments ...............................................142
 Air humidity ...............................................................148
 Analog output .............................................................103
 Analogue inputs ..........................................................100
 Anti windup ...............................................................121
 Application functions 400-427 ........................................110
 Auto start.................................................................... 98
 Auto start on LCP......................................................... 79
 Automatic motor adaptation, AMA ................................... 83
 Available literature ........................................................... 8
 BBus connection ............................................................ 63
 Ccontrol panel - LCP....................................................... 66
 Cable clamp ............................................................... 50
 Cable lengths and cross-sections:.................................... 20
 Cables ....................................................................... 42
 CE labelling ................................................................. 13
 Change parameter data ................................................. 72
 Changing data ............................................................129
 Closed loop................................................................114
 Coasting stop .............................................................. 97
 Connection examples .................................................... 64
 Control card ...............................................................114
 Control card, 24 V DC supply:......................................... 19
 Control card, analogue inputs ......................................... 19
 Control card, digital inputs: ............................................. 18
 Control card, digital/pulse and analogue outputs: ................ 19
 Control card, RS 485 serial communication: ....................... 20
 Control characteristics:................................................... 20
 Control keys ............................................................... 66
 Control principle ............................................................. 9
 Control unit LCP........................................................... 66
 Conversion index: ........................................................158
 Cooling....................................................................... 39
 Copying of Setups ........................................................ 75
 Current limit................................................................. 92
 DDerating for ambient temperature....................................146
 Derating for high switching frequency ...............................147
 direction of motor rotation .............................................. 60
 Data change lock.......................................................... 98
 Data log ....................................................................126
 DC braking.................................................................. 85
 DC braking, inverse ....................................................... 97
 DC bus connection ....................................................... 61
 Definitions .................................................................154
 Derating for air pressure................................................147
 Derating for long motor cables .......................................147
 Derating for running at low speed ...................................147
 Digital inputs ............................................................... 96
 Digital speed up/down ................................................... 65
 Direction of motor rotation .............................................. 60
 Display ....................................................................... 66
 Display mode............................................................... 68
 Display readout ............................................................ 78
 Eearthing ...................................................................... 50
 EMC test results..........................................................151
 Earth connection .......................................................... 61
 Earth fault ..................................................................144
 Earth leakage current....................................................143
 Earthing ...................................................................... 42
 Efficiency ..................................................................149
 Electrical installation - earthing of control cables.................. 50
 Electrical installation,...................................................... 54
 Electrical installation, control cables .................................. 62
 Electrical installation, enclosures ...................................... 51
 EMC correct electrical installation ..................................... 47
 EMC Immunity ...........................................................152
 EMC-correct cables ...................................................... 49
 Enable RTC ................................................................. 98
 Enclosures .................................................................. 89
 Equalising cable, ........................................................... 50
 Example of application................................................... 11
 External 24 Volt DC supply ............................................ 20
 Externals..................................................................... 21
 Extra protection............................................................ 42
 Extreme running conditions............................................144
 FFactory settings...........................................................156
 Faultlog .....................................................................126
 Feedback...................................................................100
 Feedback ..................................................................114
 Feedback handling.......................................................118
 Fire Mode ............................................................ 98, 123
 Fire Mode bypass delay, s .............................................123
 Fire Mode inverse ......................................................... 98
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 Fire Mode reference frequency, Hz ..................................123
 Flying start .................................................................110
 Freeze output ............................................................. 97
 Freeze reference........................................................... 97
 Frequency bypass......................................................... 92
 Function at mains failure ...............................................113
 Function at overtemperature .........................................113
 Function in case of no load ...........................................113
 Fuses ......................................................................... 33
 GGalvanic isolation ........................................................143
 General technical data ................................................... 18
 General warning ............................................................. 5
 HHand start................................................................... 98
 Hand start on LCP........................................................ 79
 Hand/Auto linked reference............................................. 89
 Harmonic filter.............................................................124
 Heat emission from VLT 6000 HVAC ................................ 46
 High voltage test .......................................................... 46
 High voltage warning ..................................................... 42
 High-voltage relay ......................................................... 61
 IIT mains ..................................................................... 44
 Indicator lamps ....................................................... 66, 67
 Initialisation .................................................................. 71
 Inputs and outputs 300-365 ........................................... 96
 Installation of 24 Volt external DC supply ........................... 61
 Interference reduction method .......................................113
 JJog............................................................................ 98
 LLow current................................................................. 93
 Language.................................................................... 74
 LCP copy ................................................................... 75
 Load and Motor 100-117 ............................................... 81
 Local control ............................................................... 67
 Local Control Panel....................................................... 66
 Lock for data change .................................................... 80
 Lowpass....................................................................122
 MMaximum reference....................................................... 89
 Mains connection ......................................................... 59
 Mains supply (L1, L2, L3): .............................................. 18
 Mechanical dimensions .................................................. 35
 Mechanical installation ................................................... 39
 Motor cables ............................................................... 60
 Motor connection ......................................................... 93
 Motor current............................................................... 82
 Motor frequency ........................................................... 82
 Motor power................................................................ 81
 Motor speed................................................................ 83
 Motor thermal protection ........................................... 61, 86
 Motorvoltage ............................................................... 82
 NNameplate .........................................................128, 129
 No function ................................................................. 97
 No operation ..............................................................100
 NOISE REDUCTION .....................................................113
 OOFF/STOP on LCP ....................................................... 79
 Operating mode ..........................................................127
 Ordering form .............................................................. 17
 Output frequency .......................................................... 87
 PParallel coupling ........................................................... 60
 Parameter Data ............................................................ 72
 PC software ................................................................ 13
 Peak voltage on motor..................................................145
 PELV ........................................................................143
 PID for process control .................................................116
 PID integration time......................................................122
 PLC........................................................................... 50
 Potentiometer reference ................................................. 65
 Preset reference ...................................................... 92, 97
 Programming............................................................... 74
 Protection ................................................................... 21
 Pulse feedback............................................................. 98
 Pulse reference ............................................................ 98
 Pulse scaling ..............................................................105
 QQuick Menu................................................................. 72
 RRamp-down time.......................................................... 90
 Ramp-uptime............................................................... 89
 Reference ..................................................................100
 Reference handling ....................................................... 88
 Reference type............................................................. 91
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 References and Limits .................................................. 87
 Relay 1......................................................................107
 Relay 2......................................................................107
 Relay card..................................................................130
 Relay outputs .............................................................. 20
 Relay outputs ............................................................107
 Relay01 .....................................................................108
 Reset ......................................................................... 97
 Reset and coasting stop, inverse .................................... 97
 Reset function.............................................................110
 Reset on LCP .............................................................. 79
 Reversing ................................................................... 97
 Reversing and start ...................................................... 97
 RFI switch ................................................................... 44
 Run permissive ........................................................ 65, 98
 Sscrew sizes ................................................................. 59
 Serial communication ..................................................124
 Safety interlock............................................................. 97
 Safety regulations ........................................................... 5
 Screened/armoured cables ............................................. 42
 Selection of Setup ........................................................ 97
 Serial communication ............................................... 13, 50
 Service functions .........................................................125
 Setpoint.....................................................................120
 Setup......................................................................... 74
 Setup configuration ....................................................... 74
 Setup of user-defined readout ......................................... 75
 Single-pole start/stop .................................................... 65
 Sleep mode................................................................111
 Speed up and speed down ............................................ 97
 Start .......................................................................... 97
 Status messages .........................................................134
 Switches 1-4 ............................................................... 63
 Switching frequency .....................................................112
 Switching on the input ..................................................145
 TTrip locked .................................................................155
 Technical data ............................................................. 23
 Thermistor ..................................................................100
 Tightening-up torque ..................................................... 90
 Time out ....................................................................102
 Torque characteristics ............................................... 18, 81
 Transmitter connection................................................... 65
 Trip delay overcurrent, ILIM.............................................114
 Trip locked .................................................................136
 Type code ordering number string.................................... 14
 U
 Unintended start............................................................. 5
 Units .........................................................................114
 VVentilation of integrated VLT 6000 HVAC........................... 46
 Vibration and shock .....................................................148
 VLT output data (U, V, W): ............................................. 18
 WWarning ....................................................................... 6
 Warning against unintended start ....................................... 5
 Warning: High frequency ............................................... 94
 Warning: High reference ............................................... 94
 Warnings and alarms....................................................136
 22-zone regulation.......................................................... 65
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