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1. SAFETY

ONLYACOMPETENTELECTRICIAN ISALLOWEDTOCARRY
OUTTHEELECTRICAL INSTALLATION!

Thismanual contains clearlymarked cautions andwarningswhich are intended for your personal safety and to
avoidanyunintentional damage to theproduct or connectedappliances.

Pleaseread the information included incautionsandwarningscarefully:

1.1 Warnings

The components of the power unit of the frequency converter are live when N800S is connected to
mains. Coming into contactwith this voltage is extremely dangerousandmaycausedeathor severe
injury. Thecontrol unit is isolated fromthemainspotential.

Themotor terminalsU, V,W (T1, T2, T3) and thepossible brake resistor terminals - / + are livewhen
N800S is connected tomains, even if themotor isnot running.

Thecontrol I /O-terminalsare isolatedfromthemainspotential.However, therelayoutput terminals
mayhaveadangerouscontrol voltagepresent evenwhenN800S isdisconnected frommains.

Theearth leakagecurrentofN800S frequencyconvertersexceeds3.5mAAC.According tostandard
EN61800-5-1, a reinforcedprotectivegroundconnectionmustbeensured.

If the frequency converter is used as a part of amachine, themachinemanufacturer is responsible
for providing themachinewithamainswitch (EN60204-1).

IfN800Sisdisconnectedfrommainswhilerunningthemotor, it remainslive if themotor isenergized
by the process. In this case themotor functions as a generator feeding energy to the frequency con-
verter.

Afterdisconnectingthefrequencyconverterfromthemains,waituntil thefanstopsandtheindicators
on thedisplaygoout.Wait 5moreminutesbeforedoinganyworkonN800Sconnections.

Themotor canstart automatically after a fault situation, if theautoreset functionhasbeenactivated.

Dangerousvoltage
Riskof deathor severe injury

Generalwarning
Riskof damage to theproduct or
connectedappliances
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1.2 Safety instructions

1.3 Earthing and earth fault protection

TheACdrivemustalwaysbeearthedwithanearthconductor that is connectedto theearthterminal that is identifiedwith
thesymbol .Notusinganearth conductor cancausedamage to thedrive.
The touchcurrentof thedrive ismore than3.5mAAC.ThestandardEN61800-5-1 tells that1ormoreof theseconditions for
theprotective circuitmust be true.

Theconnectionmustbe fixed.
a) Theprotectiveearth conductormusthaveacross-sectional areaofminimum10 Cuor16 Al.OR
b) Theremustbeanautomatic disconnectionof themains, if theprotectiveearth conductorbreaks.OR
c) Theremustbeaterminalforasecondprotectiveearthconductor inthesamecross-sectionalareaasthefirstprotective
earth conductor.

Table1.1:Protectiveearthingconductor cross-section

Thevaluesof the tableare valid only if theprotectiveearthingconductor ismadeof thesamemetal as thephaseconductors.

TheN800S frequency converterhasbeendesigned for fixed installationsonly.

Donot performanymeasurementswhen the frequency converter is connected to themains.

Donot performany voltagewithstand tests onanypart ofN800S. Theproduct safety is fully testedat
factory.

Prior tomeasurements on themotor or themotor cable, disconnect themotor cable from the fre-
quency converter.

Donotopen thecoverofN800S.Static voltagedischarge fromyour fingersmaydamage thecompo-
nents.Opening thecovermayalsodamage thedevice. If the cover ofN800S is opened,warranty be-
comesvoid.

Before youdoelectricalwork,makesure that there isno voltage in thecomponentsof thedrive.

Cross-sectional area of the phase conductors (S)
[ ]

Theminimum cross-sectional area of the protective
earthing conductor in question [ ]

S  16 S
16⋏ S  35 16

35 <S S/2
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If this is not so, the cross-sectional area of theprotective earthing conductormust bedetermined in amanner that produces
aconductanceequivalent to thatwhich results fromtheapplicationof this table.

• 2.5 if there ismechanical protection, and
•4 if there isnotmechanicalprotection. If youhavecord-connectedequipment,makesure that theprotectiveearthing
conductor in thecord is the last conductor tobe interrupted, if thestrain-reliefmechanismbreaks.

Obey the local regulationson theminimumsizeof theprotectiveearthingconductor.

NOTE!
Becausetherearehighcapacitivecurrents intheACdrive, it ispossiblethatthefaultcurrentprotectiveswitchesdonotoperate
correctly.

The N800S frequency convertermust always be earthed with an earthing conductor connected to the earthing
terminal. See figurebelow:

CAUTION!
Do not do voltagewithstand tests on the AC drive. Themanufacturer has already done the tests. Doing voltage
withstand tests cancausedamage to thedrive.
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Refer toChapter4.6.6 toconnectearthcableswithMRframes.

•Theearth fault protection inside the frequency converterprotects only theconverter itself against earth faults.
• If fault current protective switchesareused theymustbe testedwith thedrivewithearth fault currents that arepossible
toarise in fault situations.

1.4 Electro-magnetic compatibility (EMC)

Thedrivemust obey the standard IEC61000-3-12. Toobey it, the short-circuit powerSSCmust beaminimumof
120RSCE at the interface point between yourmains and the publicmains.Make sure that you connect the drive
and themotor tomainswith a short-circuit powerSSC that is aminimumof 120RSCE. If necessary, contact your
mainsoperator.
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1.5 Using a residual current-operated protective device (RCD)
or a residual current-operatedmonitoring device (RCM)

The drive can cause a current in the protective earthing conductor. You canuse a residual current-operated protective (RCD)
device,oraresidualcurrent-operatedmonitoring (RCM)device togiveprotectionagainstadirectoran indirect contact.Usea
typeBRCDorRCMdeviceon themainssideof thedrive.

1.6 Before running themotor

Checklist:

1.7 DISPOSAL

Before starting the motor, check that the motor is mounted properly and ensure that the machine
connected to themotorallows themotor tobestarted.

Set themaximummotor speed (frequency) according to themotorand themachineconnected to it.

Before reversing themotor shaft rotationdirectionmakesure that this canbedonesafely.

Makesure that nopowercorrectioncapacitorsareconnected to themotor cable.

When the drive is at the end of its operation life, do not discard it as a part ofmunicipal waste. You can recycle the primary

components of the drive. Youmust disassemble some components before you can remove the differentmaterials. Recycle

theelectricalandelectroniccomponentsaswaste.Tomakesure that thewaste is recycledcorrectly, sendthewaste toare-

cyclingcentre. Youcanalsosend thewasteback to themanufacturer.Obey the local andotherapplicable regulations.
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2. RECEIPT OF DELIVERY

2. RECEIPT OF DELIVERY
After unpacking the product, check that no signs of transport damages are to be found on the product and that
thedelivery is complete (compare the typedesignationof theproduct to thecodebelow).

Should thedrivehavebeendamagedduring theshipping,pleasecontactprimarily thecargo insurancecompany
or thecarrier.

If thedeliverydoesnot correspond to yourorder, contact thesupplier immediately.

2.1 Type designation code

Figure2.1:N800S typedesignationcode

2.2 Storage

If the frequencyconverter is tobekept instorebeforeusemakesure that theambient conditionsareacceptable:

Storing temperature -40…+70°C
Relativehumidity<95%,nocondensation

Options

Input voltage

Phase

Frame
Frame
Frame

1L=Single phase

3L=Three phase

Output current
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2.3 Maintenance

Innormaloperatingconditions,N800Sfrequencyconvertersaremaintenancefree.However,regularmaintenance
is recommended to ensure a trouble-free operating and a long lifetime of the drive.We recommended to follow
the tablebelow formaintenance intervals.

*Only for frameMI4and frameMI5andMR frames.

2.3.1 Capacitor recharge

After a longer storage time thecapacitorsneed tobe recharge inorder toavoid capacitor damage.Possiblehigh
leakagecurrent throughthecapacitorsmustbe limited.Thebestway toachieve this is touseaDC-powersupply
withadjustable current limit.

1) Set thecurrent limit to 300…800mAaccording to thesizeof thedrive.
2) Thenconnect theDC-powersupply to the input phaseL1andL2.
3) Thenset theDC-voltage to thenominalDC-voltage level of the (1.35*UnAC) andsupply theconverter
for at least 1h.

- If thedrive’s input voltage is 220VAC, supply 297VDC.
- If thedrive’s input voltage is 230VAC, supply 310VDC.

IfDC-voltage isnotavailableand theunit hasbeenstoredmuch longer than12monthsdeenergized, consult the
factorybefore connectingpower.

NOTE: It caseofMRframe(N800S0100), it isnotnecessary torechargethecapacitorbecauseofusingfilmcapac-
itors.

2. RECEIPT OF DELIVERY

Maintenance interval Maintenance action

Whenever necessary • Clean heatsink*

Regular • Check tightening torques of terminals

12months (If stored)

• Check input and output terminals and control I / O terminals.

• Clean cooling tunnel.*

•Checkoperationof cooling fan, check for corrosionon terminals, bus-

bars and other surfaces.*

6 - 24months (depending on environment)

• Check and clean and clean cooling fans:

- Main fan*

- Interminal fan*



N800S

8

2. RECEIPT OF DELIVERY

2.4 Warranty

Onlymanufacturingdefects are coveredby thewarranty. Themanufacturer assumesno responsibility for
damages caused during or resulting from transport, receipt of the delivery, installation, commissioning
or use.

The manufacturer shall in no event and under no circumstances be held responsible for damages and
failures resulting from misuse, wrong installation, unacceptable ambient temperature, dust, corrosive
substances or operation outside the rated specifications. Neither can themanufacturer be held respon-
sible for consequential damages.

TheManufacturer's timeofwarranty is 18months fromthedeliveryor12months fromthecommissioning
whichever expires first (N800SWarranty Terms).

The local distributor may grant a warranty time different from the above. This warranty time shall be
specified in the distributor's sales and warranty terms. N800S assumes no responsibility for any other
warranties than that granted by N800S itself.

In all matters concerning the warranty, please contact first your distributor.
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3. INSTALLATION ANDCOMMISSIONING OFMI FRAMES
3.1 Mechanical installation

There are two possibleways tomount the AC drive in thewall. ForMI1-MI3, either screw orDIN-railmounting;
ForMI4-MI5, screwor flangemounting.

Figure3.1: Screwmounting,MI1 -MI3

Figure3.2: Screwmounting,MI4 -MI5

NOTE!See themountingdimensionson thebackof thedrive.Moredetails inChapter 3.1.1.
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Figure3.3:DIN-railmounting,MI1 -MI3

Figure3.4: Flangemounting,MI4 -MI5
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Figure3.5: Flangemountingcutout dimensions forMI4 (Unit:mm)

Figure3.6: Flangemountingcutout dimensions forMI5 (Unit:mm)
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Figure 3.7: Flange mounting depth dimensions for MI4 and MI5 (Unit: mm)
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3.1.1 N800S dimensions

Figure3.8:Dimensions,MI1 -MI3

Figure3.9:Dimensions,MI4 -MI5
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Table3.1:Dimensions inmillimetres

Table3.2: Framedimensions (mm)andweights (kg)

Table3.3: Framedimensions (Inch) andweights (Ibs)

Frame H1 H2 H3 W1 W2 W3 D1 D2

MI1 160.1 147 137.3 65.5 37.8 4.5 98.5 7

MI2 195 183 170 90 62.5 5.5 101.5 7

MI3 254.3 244 229.3 100 75 5.5 108.5 7

MI4 370 350.5 336.5 165 140 7 165 -

MI5 414 398 383 165 140 7 202 -

Frame
Dimensions(mm) Weight*

W H D (kg.)

MI1 66 160 98 0.5

MI2 90 195 102 0.7

MI3 100 254.3 109 1

MI4 165 370 165 8

MI5 165 414 202 10

Frame
Dimensions(Inches) Weight*

W H D (Ibs.)

MI1 2.6 6.3 3.9 1.2

MI2 3.5 9.9 4 1.2

MI3 3.9 10 4.3 2.2

MI4 6.5 14.6 6.5 18

MI5 6.5 16.3 8 22
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Figure3.10:Dimensions,MI2 -MI3DisplayLocation

Dimensions
(mm)

Frame

MI2

A 17

B 44

MI3

22.3

102
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Figure3.11:Dimensions,MI4 -MI5DisplayLocation

Dimensions
(mm)

Frame

MI4

A 205

B 87

MI5A

248.5

87
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3.1.2 Cooling

Enough free space shall be left above and below the frequency converter to ensure sufficient air circulation and
cooling. Youwill find the requireddimensions for freespace in the tablebelow.

If several units aremountedaboveeachother the required freespaceequalsC+D (see figurebelow).Moreover,
theoutlet air used for coolingby the lowerunitmust bedirectedaway fromtheair intakeof theupperunit.

Theamountofcoolingairrequired is indicatedbelow.Alsomakesurethat thetemperatureof thecoolingairdoes
not exceed themaximumambient temperatureof theconverter.

Table3.4:Min. clearancesaroundACdrive

*MinclearanceAandB fordrives forMI1~MI3canbe
0mmif theambient temperature is below40degrees.

A=clearancearound the freq. converter (seealsoB)
B=distance fromone frequency converter toanotherordistance to cabinetwall
C= freespaceabove the frequency converter
D= freespaceunderneath the frequency converter

NOTE!See themountingdimensionson thebackof thedrive.
Leave freespace for coolingabove (100mm), below (50mm), andon thesides (20mm)
of N800S! (For MI1 - MI3, side-to-side installation allowed only if the ambient temperature is below
40°C;ForMI4-MI5, side-to-side installation isnot allowed.

Table3.5:Requiredcoolingair

Figure3.12: Installationspace

Min clearance (mm)

Type A* B* C D

MI1 20 20 100 50

MI2 20 20 100 50

MI3 20 20 100 50

MI4 20 20 100 100

MI5 20 20 120 100

Type Cooling air required (m³/h)

MI1 10

MI2 10

MI3 30

MI4 45

MI5 75
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3.1.3 EMC levels

EN61800-3definesthedivisionof frequencyconverters intofourclassesaccordingtothelevelofelectromagnetic
disturbancesemitted, therequirementsofapowersystemnetworkandtheinstallationenvironment (seebelow).
TheEMCclassof eachproduct is defined in the typedesignationcode.

CategoryC1:FrequencyconvertersofthisclasscomplywiththerequirementsofcategoryC1oftheproductstan-
dard EN61800-3 (2004). Category C1 ensures the best EMCcharacteristics and it includes converters the rated
voltageofwhich is less than1000Vandwhichare intended foruse in the1st environment.

NOTE: The requirements of class C are fulfilled only as far as the conducted emissions are concerned.

CategoryC2:FrequencyconvertersofthisclasscomplywiththerequirementsofcategoryC2oftheproductstan-
dard EN 61800-3 (2004). Category C2 includes converters in fixed installations and the rated voltage of which is
less than1000V. TheclassC2 frequency converters canbeusedboth in the1st and the2ndenvironment.

CategoryC3:FrequencyconvertersofthisclasscomplywiththerequirementsofcategoryC3oftheproductstan-
dardEN61800-3 (2004).CategoryC3 includesconverters theratedvoltageofwhich is less than1000Vandwhich
are intended foruse in thesecondenvironmentonly.

CategoryC4:Thedrivesof this classdonotprovideEMCemissionprotection.Thesekindsofdrivesaremounted
inenclosures.

Environments inproduct standardEN61800-3 (2004)

First environment:Environment that includes domestic premises. It also includes establishments directly con-
nectedwithout intermediate transformers toa low-voltagepowersupplynetworkwhichsuppliesbuildingsused
fordomestic purposes.

NOTE: houses, apartments, commercial premises or offices in a residential building are examples of first envi-
ronment locations.

Secondenvironment:Environment that includesallestablishmentsotherthanthosedirectlyconnectedtoalow-
voltagepowersupplynetworkwhichsuppliesbuildingsused fordomestic purposes.

NOTE: industrial areas, technical areas of any building fed from a dedicated transformer are examples of second en-
vironment locations.
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3.1.4 Changing the EMC protection class fromC2 or C3 to C4

TheEMCprotectionclassofMI1-MI3 frequencyconverterscanbechangedfromclassC2orC3toclassC4byre-
moving theEMC-capacitordisconnectingscrew, see figurebelow.MI4&5canalsobechangedby removing the
EMC jumpers.

Note!Do not attempt to change the EMC level back to class C2 or C3. Even if the procedure above is reversed, the fre-
quency converter will no longer fulfil the EMC requirements of class C2 / C3!

Figure3.13:EMCprotectionclass,MI1 -MI3

Figure3.14:EMCprotectionclass,MI4



N800S

20

3. INSTALLATION ANDCOMMISSIONING OFMI FRAMES

Figure3.15:EMCprotectionclass,MI5

Figure3.16: Jumpers

• Remove themaincoverand locate the two jumpers.

• Disconnect theRFI-filters fromgroundby lifting the jumpersup fromtheir default positions.SeeFigure3.16
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3.2 Cabling and connections

3.2.1 Power cabling

Note! Tightening torque for power cables is 0.5 - 0.6 Nm (4-5 in.lbs).

Figure3.17:Powerconnections,MI1

Figure3.18:Powerconnections,MI2 -MI3
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Figure3.19:Powerconnections,MI4

Figure3.20:Powerconnections,MI5
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3.2.2 Control cabling

Figure3.21:Mount thePE-plateandAPI cable support,MI1 -MI3

Attach thesupport
AFTER installing
thepowercables

Attach this plate
BEFORE installing
thepowercables
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Figure3.22:Mount thePE-plateandAPI cable support,MI4 -MI5

Attach thesupport
AFTER installing

Attach this plate
BEFORE installing
thepowercables
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Figure3.23:Open the lid,MI1 -MI3

Figure3.24:Open the lid,MI4 -MI5
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Figure3.25: Install the control cables.MI1 -MI3.

Figure3.26: Install the control cables.MI4 -MI5.

Control cable
tightening
torque: 0.4Nm

Strip theplastic
cable coating for
360°earthing
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3.2.3 Allowed option boards in N800S

Seebelow for theallowedoptionboards in theslot:

Note!WhenOPT-B1-V / OPT-B4 -V used inN800S, +24VDC (±10%,min. 300mA) power should be supplied to Termianl
6(+24V_out) and Terminal 3 (GND) in control board.

Optionboardassembly structure:

Option boards

OPT-EC-V EtherCat

OPT-E3-V Profibus DPV1(Screw connector)

OPT-E5-V Profibus DPV1(D9 connector)

OPT-E6-V CANopen

OPT-E7-V DeviveNet

OPT-B1-V 6 x DI/DO, each I/O can be individually

OPT-B2-V 2 x Relay output + Thermistor

OPT-B4-V 1 x AI, 2 x AO(Insulated)

OPT-B5-V 3 x Relay output

OPT-B9-V 1 x RO, 5 x DI(42-240VAC)

OPT-BH-V 3 x Temperaturemeasurement( Support for PT100, PT1000, NI1000,
KTY84-130, KTY84-150, KTY84-131 sensors)

OPT-BF-V 1 x AO, 1 x DO, 1 x RO
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Optionboardassembly structure:

1

2

3
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4

5

6
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3.2.4 Screw of cables

Figure3.27:MI1 screws

Figure3.28:MI2 screws
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Figure3.29:MI3 screws

Figure3.30:MI4 -MI5 screw
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3.2.5 Cable and fuse specifications

Use cables with heat resistance of at least +70 °C. The cables and the fusesmust be dimensioned according to
the tablesbelow. Installationof cablesaccording toULregulations is presented inChapter 3.2.8.

The fuses functionalsoascableoverloadprotection.

These instructionsapply only to caseswithonemotor andonecable connection fromthe frequency converter to
themotor. In anyother case, ask the factory formore information.

Table3.6:Cable types required tomeet standards. EMCcategoriesare
described inChapter 3.1.3

Table3.7:Cable typedescriptions

EMC category cat. C2 cat. C3 cat. C4

Mains cable types 1 1 1

Motor cable types 3 2 1

Control cable types 4 4 4

Cable type Description

1

Power cable intended for fixed installation and the specific mains voltage.

Shielded cable not required.

(NKCABLES / MCMK or similar recommended)

2

Power cable equipped with concentric protection wire and intended for

the specific mains voltage.

3

(NKCABLES / MCMK or similar recommended).

Power cable equipped with compact low-impedance shield and intended

for the specific mains voltage.

4

(NKCABLES / MCCMK, SAB /ZCUY-J or similar recommended).
*360º earthing of bothmotor and FC connection required tomeet the standard

Screened cable equipped with compact low-impedance shield (NKCABLES

/Jamak, SAB / ÖZCuY-O or similar).
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Table3.8:Cableand fusesizes forN800S, 208 -240V, 1~

Table3.9:Cableand fusesizes forN800S, 208 -240V, 3~

Frame Type Fuse
[A]]

Mains
cable
Cu [mm2]

Motor
cable
Cu [mm2]

Terminal cable size (min/max)

Main
terminal
[mm2]

Earth
terminal
[mm2]

Control
terminal
[mm2]

Relay
terminal
[mm2]

MI1
0001-

10 2*1.5+1.5 3*1.5+1.5 1.5-4 1.5-4 0.5-1.5 0.5-1.5
0003

MI2
0004-

20 2*2.5+2.5 3*1.5+1.5 1.5-4 1.5-4 0.5-1.5 0.5-1.5
0007

MI3 0009 32 2*6+6 3*1.5+1.5 1.5-6 1.5-6 0.5-1.5 0.5-1.5

Frame Type Fuse
[A]]

Mains
cable
Cu [mm2]

Motor
cable
Cu [mm2]

Terminal cable size (min/max)

Main
terminal
[mm2]

Earth
terminal
[mm2]

Control
terminal
[mm2]

Relay
terminal
[mm2]

MI1
0001-

6 3*1.5+1.5 3*1.5+1.5 1.5-4 1.5-4 0.5-1.5 0.5-1.5
0003

MI2
0004-

10 3*1.5+1.5 3*1.5+1.5 1.5-4 1.5-4 0.5-1.5 0.5-1.5
0007

MI3 0011

20

25

40

3*2.5+2.5 3*2.5+2.5 1.5-6 1.5-6 0.5-1.5 0.5-1.5

MI4

20

25

40

3*6+6 3*6+6 1-10Cu 1-10 0.5-1.5 0.5-1.5

MI5

0012-
0025

0031-

0038
40 3*10+10 3*10+10

2.5-50

Cu / Al
2.5-35 0.5-1.5 0.5-1.5
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Table3.10:Cableand fusesizes forN800S, 380 -480V, 3~

Note! To fulfil standard EN61800-5-1, the protective conductor should be at least 10 Cu or 16 Al. Another possi-
bility is to use an additional protective conductor of at least the same size as the original one.

Frame Type Fuse
[A]]

Mains
cable
Cu [mm2]

Motor
cable
Cu [mm2]

Terminal cable size (min/max)

Main
terminal
[mm2]

Earth
terminal
[mm2]

Control
terminal
[mm2]

Relay
terminal
[mm2]

MI1
0001-

6 3*1.5+1.5 3*1.5+1.5 1.5-4 1.5-4 0.5-1.5 0.5-1.5
0003

MI2
0004-

10 3*1.5+1.5 3*1.5+1.5 1.5-4 1.5-4 0.5-1.5 0.5-1.5
0007

MI3
0008-

0012
20 3*2.5+2.5 3*2.5+2.5 1.5-6 1.5-6 0.5-1.5 0.5-1.5

MI4
0016-

25 3*6+6 3*6+6 1-10Cu 1-10 0.5-1.5 0.5-1.5

MI5
0031-

0023

0038
40 3*10+10 3*10+10 2.5-50

Cu / Al 2.5-35 0.5-1.5 0.5-1.5
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3.2.6 General cabling rules

1
Before starting the installation, check that none of the components of the frequency

2

converter is live.

Place themotor cables sufficiently far from other cables:

• Avoid placing themotor cables in long parallel lineswith other cables.

• If themotor cable runs in parallel with other cables, theminimumdistance

between themotor cable and other cables is 0.3m.

• The given distance also applies between themotor cables and signal cables

of other systems.

3

4

• Themaximum length of themotor cables for MI1-3 is 30m. For MI4 & 5,

maximum length is 50m, if use longer cable, current accuracy will be

decreased.

• Themotor cables should cross other cables at an angle of 90 degrees.

If cable insulation checks are needed, see Chapter 3.2.9.

Connecting the cables:

• Strip themotor andmains cables as advised in Figure 3.31.

• Connect themains, motor and control cables into their respective terminals,

see Figures 3.17 - 3.26.

• Note the tightening torques of power cables and control cables given in

chapter 3.2.1 and 3.2.2.

• For information on cable installation according to UL regulations see Chapter 3.2.8 .

• Make sure that the control cable wires do not come in contact with the electronic
components of the unit.
• If an external brake resistor (option) is used, connect its cable to the appropriate
terminal.
• Check the connection of the earth cable to themotor and the frequency
converter terminalsmarked with

• Connect the separate shield of themotor cable to the earth plate of the
frequency converter, motor and the supply centre.
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3.2.7 Stripping lengths ofmotor andmains cables

Figure3.31:Strippingof cables

Note! Strip also the plastic cover of the cables for 360 degree earthing. See Figures 3.17, 3.18 and 3.25.

3.2.8 Cable installation and the UL standards

Tomeet theUL (Underwriters Laboratories) regulations, aUL-approved copper cablewith aminimumheat-re-
sistanceof +60 / 75 °Cmustbeused.

UseClass1wireonly.

Theunits are suitable for useona circuit capable of deliveringnotmore than50,000 rmssymmetrical amperes,
600Vmaximum,whenprotectedbyTandJClassfuses.ForMI4withoutDC-choke,maximumshortcircuitcurrent
hastobenotmorethan2.3kA, forMI5withoutDC-choke,maximumshortcircuitcurrenthastobenotmorethan
3.8kA.

Integral solid state short circuit protectiondoesnot providebranchcircuit protection.
Branchcircuitprotectionmustbeprovided inaccordancewith theNationalElectricCodeandanyadditional local
codes.Branchcircuit protectionprovidedby fusesonly.

Motor overloadprotectionprovidedat 110%of full loadcurrent.

3.2.9 Cable andmotor insulation checks

Thesecheckscanbeperformedas follows ifmotor or cable insulationsaresuspected tobe faulty.

1.Motor cable insulationchecks

DisconnectthemotorcablefromterminalsU/T1,V/T2andW/T3ofthefrequencyconverterandfromthemotor.
Measure the insulation resistance of themotor cablebetweeneachphaseconductor aswell asbetweeneach

Earthconductor
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phaseconductor and theprotectivegroundconductor.

2.Mains cable insulationchecks

Disconnect the mains cable from terminals L1, L2 / N and L3 of the frequency converter and from themains.
Measure the insulation resistance of themains cable between each phase conductor as well as between each
phaseconductor and theprotectivegroundconductor. The insulation resistancemustbe>1MOhm.

3.Motor insulationchecks

Disconnectthemotorcablefromthemotorandopenthebridgingconnectionsinthemotorconnectionbox.Meas-
ure the insulation resistance of eachmotor winding. Themeasurement voltage must equal at least the motor
nominal voltagebutnot exceed1000V. The insulation resistancemustbe>1MOhm.



N800S

38

3. INSTALLATION ANDCOMMISSIONING OFMI FRAMES

3.3 COMMISSIONING

Before commissioning, read the warnings and instructions listed in Chapter 1!

3.3.1 Commissioning steps

1 Read carefully the safety instructions in Chapter 1 and follow them.

2

3

4

5

6

After the installation, make sure that:

• both the frequency converter and themotor are grounded.

• themains andmotor cables comply with the requirements given in Chapter 3.2.5.

• the control cables are located as far as possible from the power. cables

(see Chapter 3.2.6, step 2) and the shields of the shielded cables are connected to protective earth.

Check the quality and quantity of cooling air (Chapter 3.1.2).

Check that all Start / Stop switches connected to the I / O terminals are in Stop position.

Connect the frequency converter tomains.

Set the parameters of group 1 according to the requirements of your application.

At least the following parameters should be set:

•motor nominal speed (par. 1.3)

•motor nominal current (par. 1.4)

• application type (par. 17.1)

You will find the values needed for the parameters on themotor rating plate.



3. INSTALLATION ANDCOMMISSIONING OFMI FRAMES N800S

39

7

8

9

10

Perform test runwithoutmotor. Perform either Test A or Test B:

A) Control from the I / O terminals:

• Turn the Start/Stop switch to ON position.

• Change the frequency reference (potentiometer).

•Check theMonitoringMenuandmakesure that the valueofOutput frequency changesaccording to the change

of frequency reference.

• Turn the Start / Stop switch to OFF position.

B) Control from the keypad:

• Select the keypad as the control placewith par 2.1. You can alsomove to keypad control by pressing Loc / Rem

button or select Local control with par 2.5.

• Push the Start button on the keypad.

•Check theMonitoringMenuandmakesure that the valueofOutput frequency. changesaccording to the change

of frequency reference.

• Push the Stop button on the keypad.

Run theno-load testswithout themotorbeingconnected to theprocess, if possible.

If this is impossible, secure thesafetyofeach testprior to running it. Informyourco-workersof the tests.

•Switchoff thesupply voltageandwaitupuntil thedrivehasstopped.

•Connect themotorcable to themotorand to themotorcable terminalsof the frequencyconverter.

•See to thatallStart /Stopswitchesare inStoppositions.

•Switch themainsON.

•Repeat test7Aor7B.

Perform an identification run (see par. 1.18), especially if the application requires a high startup torque or a high

torque with low speed.

Connect themotor to the process (if the no-load test was running without themotor being connected).
• Before running the tests, make sure that this can be done safely.
• Inform your co-workers of the tests.
• Repeat test 7A or 7B.



N800S

40

3. INSTALLATION ANDCOMMISSIONING OFMI FRAMES

3.4. N800SMI APPLICATION INTERFACE

3.4.1 Introduction

There is only one versionof control boardavailable for theN800SMI frame.

Table3.11:AvailableControlBoard

Thissectionprovidesyouwithadescriptionof the I /O-signals forN800SMIand instructions forusing theN800S
MIgeneral purposeapplication.

ThefrequencyreferencecanbeselectedfromPresetSpeed0,Keypad,Fieldbus,AI1,AI2,AI1+AI2,PID,Motorpo-
tentiometer andPulse train /Encoder.

Basic properties:
• Digital inputsDI1…DI6are freely programmable. Theuser canassignasingle input tomany functions.
• Digital-, relay- andanalogueoutputsare freely programmable.
• Analogoutput canbeprogrammedascurrent or voltageoutput.
• Analog input 1 canbeas voltage input,analog input 2 canbeprogrammedascurrent or voltage input.
• DI5/6 canbeusedaspulse trainorEncoder.

Special features:
• ProgrammableStart / StopandReversesignal logic
• Motorpre-heat
• Referencescaling
• DC-brakeat start andstop
• ProgrammableU / f curve
• Adjustable switching frequency
• Autoreset functionafter fault

Version Composition

N800SMI

6 Digital inputs

2 Analogue inputs

1 Analogue output

1 Digital output

2 Relay outputs

RS-485 Interface
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• Protectionsandsupervisions (all fully programmable; off, alarm, fault):
• Analog input low fault
• External fault
• Undervoltage fault
• Earth fault
• Motor thermal, stall andunderloadprotection
• Fieldbuscommunication
• Output phase fault
• Thermistor fault
• 8preset speeds
• Analogue input rangeselection, signal scalingand filtering
• PID-controller



3.4.2 Control I / O

Table3.12:N800S (MI frame)General purposeapplicationdefault I /Oconfigurationand
connections for control board

P) =Programmable function, seeparameter lists anddescriptions, chapters7and8.
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Terminal Signal Factory preset Description
1 +10 Vref Ref. voltage out Maximum load 10mA
2 Al1 Analog signal in 1 Freq. reference P) 0 - 10 V, Ri = 250 kΩ
3 GND I / O signal ground

6 24V
Output

24 V output for DI's ±20%,max. load 50mA

7 DI_C Digital Input Common

Digital Input Common for DI1-
DI6, refer to Table 3.13 for DI

8 DI1 Digital input 1 Start forward P)

sink type

9 DI2 Digital input 2 Start reverse P)

Positive, Logic1: 18...30V,

10 DI13 Digital input 3 Fault reset P)

Logic0: 0...5V;
Negative, Logic1: 0...10V,
Logic0: 18...30V;
Ri=10K(floating)
NegativeA A RS485 signal A FB Communication
PositiveB B RS485 signal B FB Communication
Default:

4 AI2 Analog signal in 2 PID actual value and
Freq. reference P)

0(4) - 20mA, Ri≤ 250 Ω
Other:
0 - + 10 V, Ri = 250 kΩ
Selectable throughmicroswitch

5 GND I / O signal ground
Digital Output Common13 DO- DigitalOutpuCommon
Positive, Logic1: 18…+30V,
Logic0: 0…5V;
Negative, Logic1: 0…10V,
Logic0: 18…30V;
Ri = 10KΩ (floating)

14 D14 Digital input 4 Preset speed B0 P)

As DI,

15 D15 Digital input 5 Preset speed B1 P)
Other:Encoder InputA (frequency
up to 10 kHz)
Selectable throughmicroswitch

16 D16 Digital input 6 External Fault P)

As DI,
Other:Encoder InputB(frequency
up to 10 kHz), Pulse

18 AO Analog Output Output frequency P)

Train Input (frequency up to 5

kHz)
0 - 10 V, RL≥ 1 KΩ
0(4) - 20mA, RL≤ 500Ω
Selectable throughmicroswitch

Open collector, max. load 35 V /
50mA

20 DO Digital signal out Active = READY P)

mA
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Table3.12:N800S (MI frame)General purposeapplicationdefault I /Oconfigurationand
connections for control board

P) =Programmable function, seeparameter lists anddescriptions, chapters7and8.

Table3.13:DISinkType, remove jumperJ500andconnect thewireusing table3.13

Figure3.32:Microswitchs

MI frame I /O terminals:

Terminal Signal Factory preset Description

22 RO1 NO

23 RO1 CM

24 RO2 NC

25 RO2 CM

26 RO2 NO

Relay out 1 Active=RUN P)

Relay out 2 Active=FAULT P)

Switching load:
250 Vac / 3 A

Switching load:
250 Vac / 3 A

Terminal Signal Factory preset Description

3 GND I / O signal ground

6 24 V out 24 V output for DI's Freq. reference P) ±20%,max. load 50mA

7 DI_C Digital Input Common Digital Input Common for DI1-DI6

8 DI1 Digital input 1 Start forward P)

Positive, Logic1:

18…+30V, Logic0: 0…5V;

Negative, Logic1: 0…10V,

Logic0: 18…30V;

Ri = 10KΩ (floating)

9 DI2 Digital input 2 Start reverse P)

10 DI3 Digital input 3 Fault reset P)

14 DI4 Digital input 4 Preset speed B0 P)

Positive, Logic1:

18…+30V, Logic0: 0…5V;

Negative, Logic1: 0…10V,

Logic0: 18…30V;

Ri = 10KΩ (floating)

15 DI5 Digital input 5 Preset speed B1 P) Only for DI.

16 DI6 Digital input 6 External Fault P) Only for DI.
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4. INSTALLATION ANDCOMMISSIONING OFMRFRAMES
4.1 UNPACKING AND LIFTING THE ACDRIVE

4.1.1 WEIGHT OF THE ACDRIVE

Theweights of AC drives of different frames are very different. It can be necessary for you to use a lifting device tomove the
drive from itspackage.

Table4.1: Theweightsof thedifferent frames

4.1.2 LIFTING THE FRAMESMR8 ANDMR9

1) Remove thedrive fromthepalletwhere itwasbolted to.

2) Usea liftingdevice that is sufficiently strong for theweight of thedrive.

Weight, IP21/IP54
[kg]]

20.0

37.5

66.0

119.5

Frame

MR6

MR7

MR8

MR9

Weight, IP00 [kg]

62.0

103.5

Weight, UL Type 1 /
Type 12 [lb.]]

44.1

82.7

145.5

263.5

Weight, UL Open
Type [lb.]

136.7

228.2
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3) Put the liftinghookssymmetrically in aminimumof2holes.

4) Themaximumliftingangle is 45degrees.

Beforea inverter is sent to thecustomer, themanufacturermakesmany testson thedrive.After you lift thedrive, doacheck
for signsof damageon thedrive.Makesure that thecontentsof thepackagearecorrect.
If thedrivewasdamagedduring theshipping, speak to thecargo insurancecompanyor thecarrier.

4.2 ACCESSORIES

Afteryouopenthepackageandlift thedriveout,makesurethatyoureceivedall theaccessories.Thecontentoftheaccessories
bag isdifferent for thedifferent framesandprotectionclasses.
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4.2.1 FRAMEMR6

Table4.2: Thecontent of theaccessoriesbag

Item

M4x20 screw

M4x16 screw

M4x8 screw

M5x12 screw

Control cable grounding lamella

EMC cable clamps, size M32

EMC cable clamps, size M40

Grounding clamp

"Product modified" label

Cable grommet, hole diameter 33.0mm

Cable grommet, hole diameter 40.3mm

Quantity

10

3

1

1

3

1

2

2

1

1

2

Purpose

Screws for the power cable clamps (6), and
the grounding clamps (4)

Screws for the control cable clamps

Screw for the optional grounding

Screw for the external grounding of the drive

Control cable grounding

Clamping the brake resistor cable

Clamping the power cables

Power cable grounding

Data about changes

Sealing for the cables

Sealing for the cables
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4.2.2 FRAMEMR7

Table4.3: Thecontent of theaccessoriesbag

4.2.3 FRAMEMR8

Table4.4: Thecontent of accessoriesbag

Item

M6x30 slotted nut

M4x16 screw

M6x12 screw

Control cable grounding lamella

EMC cable clamps, size M25

Grounding clamp

‘Product modified’ label

IP21: Cable grommet

Quantity

6

3

1

3

3

2

1

3

Purpose

Nuts for the power cable clamps

Screws for the control cable clamps

Screw for the external grounding of the drive

Control cable grounding

Clamping the power cables

Power cable grounding

Data about changes

Sealing for the cables

Item

M4x16 screw

Control cable grounding lamella

Cable lugs KP40

Cable insulator

Cable grommet, hole diameter 25.3mm

IP00: Touch shield

IP00: M4x8 screw

Quantity

3

3

3

11

4

1

2

Purpose

Screws for the control cable clamps

Control cable grounding

Clamping power cables

To prevent contact between cables

Sealing for the cables

To prevent contact with live parts

To attach the touch protection shield
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4.2.4 FRAMEMR9

Table4.5: Thecontent of theaccessoriesbag

4.3 "PRODUCTMODIFIED" LABEL

In theaccessoriesbag, there is alsoa "productmodified" label. The functionof the label is to tell the servicepersonnel about
the changes that aremade in the AC drive. Attach the label on the side of the AC drive to knowwhere to find it. If youmake
changes in theACdrive,write thechangeon the label.

Item

M4x16 screw

Control cable grounding lamella

Cable lugs KP40

Cable insulator

Cable grommet, hole diameter 25.3mm

IP00: Touch shield

IP00: M4x8 screw

Quantity

3

3

5

10

4

1

2

Purpose

Screws for the control cable clamps

Control cable grounding

Clamping power cables

To prevent contact between cables

Sealing for the cables

To prevent contact with live parts

To attach the touch protection shield
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4.4 INSTALLATION

4.4.1 GENERAL INFORMATION ABOUTMOUNTING

Install theACdrive inaverticalpositiononthewall. If you install thedrive inahorizontalposition. It ispossible thatsomefunc-
tionswith thenominal values that are found in chapter 10arenot available.
Attach theACdrivewith thescrewsandother components that you received in thedelivery.

4.4.2 DIMENSIONS FORWALLMOUNTING

4.4.2.1 WALLMOUNTING OFMR6

Fig. 4.1: Thedimensionsof theACdrive,MR6
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4.4.2.2 WALLMOUNTINGOFMR7

Fig. 4.2: Thedimensionsof theACdrive,MR7
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4.4.2.3 WALLMOUNTING OFMR8, IP00

Fig. 4.3: Thedimensionsof theACdrive,MR8, IP00
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4.4.2.4 WALLMOUNTING OFMR9, IP00

Fig. 4.4: Thedimensionsof theACdrive,MR9, IP00

A.Anoptionalmainconnector cover for thecabinet installation

4.4.3 DIMENSIONS FOR FLANGEMOUNTING

Youcanalso install theACdrive into thecabinetwallwitha flangemountingoption.
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NOTE!
Theprotectionclassesaredifferent indifferent sectionsof thedrive.

Fig. 4.5: Exampleof flangemounting (frameMR9)

A. Thecabinetwall or other surface D. IP00 /ULOpenType
B. The front E. IP54 /ULType12 (Not available)
C. The rear
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Fig. 4.6: Thedimensionsof theopeninganddriveoutlinewith flange

A. Theheight of theopening for the flange E. Thedistancebetween thebottomof the
mounting driveand thebottomof theopening
B. Thewidthof theopening F. Theoutlineof theopening
C. Theheight of thedrive G. Theoutlineof thedrive
D. Thewidthof thedrive H. The topof thedrive

Table4.6: Thedimensionsof thedrive, framesMR6 toMR9

Frame

MR6

MR7

MR8

MR9

C[mm]

580

680

898

1060

D[mm]

220

286

359

550

C[in]

22.8

26.8

35.4

41.7

D[in]

8.7

11.3

14.1

21.7
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Table4.7: Thedimensionsof flangemountingMR6 toMR9

Fig. 4.7: Sealingof theopening forMR8andMR9

A. TheACdrive C.Gasket tape
B. Theoutlineof theopening D. The topof thedrive

Frame

MR6

MR7

MR8

MR9

A[mm]

541

655

859

975

B[mm]

203

240

298

485

E[mm]

23

13

18

54

A[in]

21.3

25.8

33.8

38.4

B[in]

8.0

9.4

11.7

19.1

E[in]

0.9

0.5

0.7

2.1



N800S

56

4. INSTALLATION ANDCOMMISSIONING OFMRFRAMES

4.4.3.1 FLANGEMOUNTING OFMR6

Fig. 4.8: Thedimensionsof theACdrive, flangemounting,MR6
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4.4.3.2 FLANGEMOUNTING OFMR7

Fig. 4.9: Thedimensionsof theACdrive, flangemounting,MR7
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4.4.3.3 FLANGEMOUNTING OFMR8

Fig. 4.10: Thedimensionsof theACdrive, flangemounting,MR8
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4.4.3.4 FLANGEMOUNTING OFMR9

Fig. 4.11: Thedimensionsof theACdrive, flangemounting,MR9
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4.5 COOLING

The AC drive produces heat in operation. The fan circulates air and decreases the temperature of the drive. Make sure that
there is sufficiently freespacearound thedrive. Some freespace is alsonecessary formaintenance.
Makesure that the temperatureof thecoolingairdoesnotbecomemore thanthemaximumambientoperating temperature
or less than theminimumambient operating temperatureof thedrive.

Fig. 4.12: Installationspace

A. theclearancearound thedrive C. the freespaceabove thedrive
B. thedistance fromadrive toasecond D. the freespacebelow thedrive
drive, or thedistance to thecabinetwall
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Table4.8: Theminimumclearancesaround theACdrive

Table4.9: Thenecessaryquantity of coolingair

Frame

Minimumclearance[mm] Minimum clearance[in]

MR6

MR7

MR8

MR9

A

20

20

20

20

B

20

20

20

20

C

160

250

300

350

D

80

100

150

200

A

0.8

0.8

0.8

0.8

B

0.8

0.8

0.8

0.8

C

6.3

9.8

11.8

13.8

D

3.1

3.9

5.9

7.9

The quantity of cooling
air [㎥/h]

190

185

335

621

Frame

MR6

MR7

MR8

MR9

The quantity of cooling
air [CFM]

111.8

108.9

197.2

365.2
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Fig. 4.13: The installationspacewhendrivesare installedon topof eachother

If you installmanydrivesaboveeachother

1. Thenecessary freespace isC+D.
2. Make theoutlet air of the lowerunit goaway fromtheair intakeof theupperunit. Todo
this, attachametal plate to thecabinetwall between thedrives.
3. Whenyou install thedrives ina cabinet,makesure that youprevent recirculationof air.
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4.6 POWERCABLING

4.6.1 CABLE CONNECTIONS

Themainscablesareconnected to terminalsL1, L2andL3. Themotor cablesareconnected to terminalsU, VandW.

Fig. 4.14: Theprincipal connectiondiagram

A. Thecontrol panel C. Thepowerunit
B. Thecontrol unit

Usecableswithaminimumheatresistanceof+70°C(158°F). In theselectionof thecablesandthefuses,refer tothenominal
output current of thedrive. Youcan find thenominal output current on the ratingplate.

Table4.10: Theselectionof thecorrect cable

Cable type 2nd environment

Themains cable

Themotor cable

The control cable

Category C2

1st environment

EMC requirements

1

3*

4

Category C3

1

2

4

Category C4

1

2

4
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1= Apowercable fora fixed installation.Acable for thespecifiedmainsvoltage.Ashieldedcable isnotnecessary.Werecom-
mendanMCMKcable.

2 = Asymmetrical power cablewith a concentric protectionwire. A cable for the specifiedmains voltage.We recommendan
MCMKcable. SeeFig. 4.15.

3 = Asymmetricalpowercablewithacompactlow-impedanceshield.Acableforthespecifiedmainsvoltage.Werecommend
an MCCMK, or an EMCMK cable. We recommend that the cable transfer impedance (1...30MHz) is a maximum of 100
mΩ/m.
SeeFig. 4.15.

*For theEMC levelC2, it is necessary tohavea360ºearthingof theshieldwith cableglands in themotorend.

4 = Ascreenedcablewithacompact low-impedanceshield, for exampleaJAMAK,or anSAB/ÖZCuY-Ocable.

Fig. 4.15:CableswithPEconductors

A. ThePEconductor and theshield C. Theshield
B. ThePEconductors

Inall the frames, to obey theEMCrequirements, use thedefault valuesof theswitching frequencies.
If you installedasafety switch,makesure that theEMCprotectioncontinues fromthestart of thecablesuntil their ends.

4.6.2 UL STANDARDSONCABLING

ToobeytheUL(UnderwritersLaboratories)regulations,useaUL-approvedClass1copperwirewithaminimumheatresistance
of 60or75 °C (140or167 °F).
Youcanusethedriveonacircuit thatgivesamaximumof100000rmssymmetricalamperes,andamaximumof600V,when
thedrive is protectedbyClassTandJ fuses.

4.6.3 CABLEDIMENSIONING AND SELECTION

These instructions are valid only for processes that have 1motor and 1 cable connection from the AC drive to themotor. In
other conditions, speak to themanufacturer togetmore information.
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4.6.3.1 CABLE AND FUSE SIZES

We recommend the fuse type gG/gL (IEC 60269-1). Tomake a selection of the fuse voltage rating, refer to themains. Do not
use larger fuses thanwhat is recommendedTable4.11.
Make sure that the operation time of the fuse is less than 0.4 seconds. The operation time agreeswith the fuse type and the
impedanceof thesupplycircuit. Formore informationon faster fuses, speak to themanufacturer. Themanufacturercanalso
recommendsomeaR (ULrecognised, IEC60269-4) andgS (IEC60269-4) fuse ranges.
The tablealsoshowsthe typicalsizesandtypesofcables thatcanbeusedwith theACdrive. In theselectionofcables, refer to
local regulations, cable installationconditionsandcable specification.
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Table4.11: Thecableand fusesizes forN800S

Frame

MR6

0038 4 38.0 40 3*10+10 2.5—50 Cu/Al 2.5—35

0048 2 48.0
50

3*16+16 (Cu)
2.5—50 Cu/Al 2.5—35

0046 4 46.0 3*25+16 (Al)

0062 2 62.0
63

3*25+16 (Cu)
2.5—50 Cu/Al 2.5—35

0061 4 61.0 3*35+10 (Al)

MR7

0075 2 75.0
80

3*35+16 (Cu)
6-70㎟ Cu/Al 6-70㎟

0072 4 72.0 3*50+16 (Al)

0088 2 88.0
100

3*35+16 (Cu)
6-70㎟ Cu/Al 6-70㎟

0087 4 87.0 3*70+21 (Al)

0105 2
105.0 125

3*50+25 (Cu)
6-70㎟ Cu/Al 6-70㎟

0105 4 3*70+21 (Al)

MR8

0140 2
140.0 160

3*70+35 (Cu)
Bolt size M8 Bolt size M8

0140 4 3*95+29 (Al)

0170 2
170.0 200

3*95+50 (Cu)
Bolt size M8 Bolt size M8

0170 4 3*150+41 (Al)

0205 2
205.0 250

3*120+70 (Cu)
Bolt size M8 Bolt size M8

0205 4 3*185+57 (Al)

Type
Mains, motor and
brake resistor*
cable Cu [㎟]

Main terminal
[㎟]

Terminal cable size

Earth termi-
nal
[㎟]

IL
[A]

Fuse
(gG/gL)
[A]
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Thedimensionsof thecablesmustagreewith therequirementsof thestandard IEC60364-5-52.

•ThecablesmustbePVC-isolated.
•Themaximumambient temperature is +30 °C (86 °F).
•Themaximumtemperatureof thecable surface is +70 °C (158 °F).
•Useonly cableswithaconcentric copper shield.
•Themaximumnumberof parallel cables is 9.

Whenyouuseparallelcables,makesurethatyouobeytherequirementsofthecrosssectionalareaandthemaximumnumber
of cables.
For important informationon the requirementsof theearth conductor, seechapter 1.3Earthingandearth fault protection.
For thecorrection factors for each temperature, see thestandard IEC60364-5-52.

4.6.3.2 CABLE AND FUSE SIZES, NORTHAMERICA

We recommend the fuse class T (UL&CSA). Tomake a selection of the fuse voltage rating, refer to themains. Refer also to
local regulations, cable installation conditions and cable specification. Do not use larger fuses than what is recommended
Table4.12.

Make sure that the operation time of the fuse is less than 0.4 seconds. The operation time agreeswith the fuse type and the
impedanceof thesupplycircuit. Formore informationon faster fuses, speak to themanufacturer.Themanufacturercanalso
recommendsomehighspeedClassJ (UL&CSA ) andaR (ULrecognised) fuse ranges.

The solid state short circuit protection does not supply protection for the branch circuit of the AC drive. To supply the branch
circuit protection, refer to theNational Electric Code and the local regulations. Do not use other devices than fuses to supply
branchcircuit protection.
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Table4.12: Thecableand fusesizes inNorthAmerica

* To obey the UL regulations with the 500 V drive, it is necessary to have cables with a +90°C (194 °F) heat resistance.

Frame

MR6

0038 4 38.0 50 AWG4 AWG13-AWG0 AWG13-AWG2

0048 2 48.0
60 AWG4 AWG13-AWG0 AWG13-AWG2

0046 4 46.0

0062 2 62.0
80 AWG4 AWG13-AWG0 AWG13-AWG2

0061 4* 61.0

MR7

0075 2 75.0
100 AWG2 AWG9-AWG2/0 AWG9-AWG2/0

0072 4 72.0

0088 2 88.0
110 AWG1 AWG9-AWG2/0 AWG9-AWG2/0

0087 4 87.0

0105 2
105.0 150 AWG1/0 AWG9-AWG2/0 AWG9-AWG2/0

0105 4

MR8

0140 2
140.0 200 AWG3/0

AWG1-350 AWG1-350

0140 4 kcmil kcmil

0170 2
170.0 225 250 kcmil

AWG1-350 AWG1-350

0170 4 kcmil kcmil

0205 2
205.0 250 350 kcmil

AWG1-350 AWG1-350

0205 4 kcmil kcmil

MR9

0261 2
261.0 350 2*250 kcmil

AWG1-350 AWG1-350

0261 4 kcmil kcmil

0310 2
310.0 400 2*350 kcmil

AWG1-350 AWG1-350

0310 4 kcmil kcmil

Type
Mains, motor and
brake resistor*
cable Cu [AWG]

Main terminal
[AWG

Terminal cable size

Earth terminal
[AWG]

IL
[A]

Fuse
(Class
T/J) [A]
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Thedimensionsof thecablesmustagreewith therequirementsof theUnderwritersLaboratoriesUL508C.

•ThecablesmustbePVC-isolated.
•Themaximumambient temperature is +30 °C (86 °F).
•Themaximumtemperatureof thecable surface is +70 °C (158 °F).
•Useonly cableswithaconcentric copper shield.
•Themaximumnumberof parallel cables is 9.

Whenyouuseparallelcables,makesurethatyouobeytherequirementsofthecrosssectionalareaandthemaximumnumber
of cables.
For important informationon the requirementsof theearthconductor, see theUnderwritersLaboratoriesstandardUL508C.
For thecorrection factors for each temperature, see the instructionsof theUnderwritersLaboratoriesUL508C.

4.6.4 BRAKERESISTOR CABLES

The inverter has terminals for an optional external brake resistor. These terminals are identified with R+ and R- (inMR6) or
DC+/R+andR-(inMR7,MR8,MR9).Youcanfindthedimensionsthatwerecommendforthebrakeresistorcablesinthetables
inchapters4.6.3.1cableandfusesizesand4.6.3.2cableandsizes,NorthAmerica.Seebrakeresistorratingsinchapter10.1.4.

NOTE!
The framesMR7,MR8 andMR9 have the brake chopper, only if their type designation code has the code +DBIN. The frame
MR6has thebrakechopperasstandard.

4.6.5 PREPARING FOR THE CABLE INSTALLATION

•Before youstart,makesure that noneof thecomponentsof theACdrive is live.Readcarefully thewarnings in chapter 1
Safety.
•Makesure that themotor cablesaresufficiently far fromother cables.
• If it is possible, donot put themotor cables in longparallel lineswithother cables.
• If themotor cablesare inparallelwithother cables, obey theminimumdistances.
•Thedistancesarealso validbetween themotor cablesand thesignal cablesof other systems.
•Themaximumlengthsof shieldedmotor cablesare150m(forMR6), and200m(forMR7,MR8,
andMR9).
•Themotor cablesmust crossother cablesat anangleof 90°.
• If the cable insulationchecksarenecessary, seechapter 4.8.3Measuring thecableandmotor insulation for instructions.
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Table4.13: Theminimumdistancesbetweencables

4.6.6 CABLE INSTALLATION

4.6.6.1 FRAMESMR6 TOMR7

Table4.14: Thecable stripping lengths [mm].See the figure in step1.

Table4.15: Thecable stripping lengths [in]. See the figure in step1.

Frame

MR6

MR7

A

20

20

B

90

80

C

15

20

D

60

80

E

15

20

F

60

80

E

As short as possible.

Frame

MR6

MR7

A

0.8

0.8

B

3.6

3.1

C

0.6

0.8

D

2.4

3.1

E

0.6

0.8

F

2.4

3.1

E

As short as possible.

The distance between cables[w]

0.3

1

The length of the shielded cable[m]

≤ 50

≤ 200
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1) Strip themotor cable, themains cable, and the
brake resistor cable.

G. Theearth conductor

2) Open thecoverof theACdrive.

3) Remove thescrewsof thecable cover.Remove the
cable cover.Donot open thecoverof thepowerunit.
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4) Put thegrommets in theopeningsof thecable
entry plate. Theseparts are included in thepackage.
Thepictureshows thegrommets in IP21 in theEUversion.
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5) Put the cables - themains cable, themotor cable and the op-
tional brakecable - in theopeningsof thecableentry plate.

a) Cut thegrommetsopen tomove thecables through them.
If thegrommets fold inwhenyouput thecable, pull thecable
back tomake thegrommetsstraight.
b) Donotcutthegrommetopeningswiderthanwhatisnecessary
for thecables that youuse.

6) Remove thecable clampsand thegroundingclamps.

A. Themainscable C.Themotor cable
B. Thebrakecable
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7) Put thecableentry platewith thecables into thegrooveon
the frameof thedrive.

8) Connect thestrippedcables.

a) Expose theshieldofall the3cables tomakea360-degree
connectionwith thecable clamp.
b) Connect thephaseconductorsof themains cableandof
themotorcable,andtheconductorsofthethebrakeresistor
cable into thecorrect terminals.
c) Attach theearthconductorof eachcable toanearth termi
nalwitha clamp.
d) See thecorrect tightening torques inTable4.16.

A. Thecable clamp D. Themainscable
B. The terminals E. Thebrakeresistor cable
C. Theearth terminal F. Themotor cable
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9) Makesure that theearth conductor is connected to
themotorandalso to the terminals that are identifiedwith.

a) Toobey the requirementsof thestandardEN61800-5-1,
obeytheinstructionsinchapter1.3Earthingandearthfault
protection.
b) If a doubleearthing isnecessary, use theearth terminal
under thedrive.UseanM5screwand tighten it to 2.0Nm
or17.7 lb-in.

10) Attachagain thecable coverand thecoverof thedrive.
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Table4.16: Tightening torquesof the terminals

*The tightening torque for a torx screw.

**The tightening torque for anAllenscrew.

Fig. 4.16: The tightening torque for theAllenscrew inMR7 is 5.6Nm

4.6.6.2 FRAMESMR8 TOMR9

Table4.17: Thecable stripping lengths [mm].See the figure in step1.

Frame Type

[Nm]

Tightening torque: the
power andmotor
terminals

Tightening torque: the
EMC grounding clamps

Tightening torque: the
earth terminals

Ib-in. [Nm] Ib-in. [Nm] Ib-in.

MR6 00482—00622
00384—00614 10 88.5 1.5 13.3 2.0 17.7

MR7 00752—01052
00724—01054 8*/5.6** 70.8*/49.6** 1.5 13.3 8*/5.6** 70.8*/49.6**

Frame

MR8

MR9

A

40

40

B

180

180

C

25

25

D

300

300

E

25

25

F

300

300

G

Asshort aspossible.
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1) Strip themotor cable, themains cable, and the brake resistor
cable.

2) MR9only:Open thecoverof theACdrive.

Table4.18: Thecable stripping lengths [in]. See the figure in step1.

Frame

MR8

MR9

A

1.6

1.6

B

7.1

7.1

C

1

1

D

11.8

11.8

E

1

1

F

11.8

11.8

G

Asshort aspossible.

G. Theearth conductor
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3) Remove thecable cover.

MR8

MR9
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4) Remove thecableentry plate.

MR8

MR9
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5) MR9only:Loosen thescrewsandremove thesealingplate.
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6) Remove theEMCshieldplate

A. Thewingnut inMR8

A. MR9
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7) Findtheterminalsofthemotorcables.Thelocationoftheterminals
is unusual, especially inMR8.

MR8

MR9
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8) Cut thegrommetsopen tomove thecables through them.

a) Donot cut thegrommetopeningswider thanwhat is
necessary for thecables that youuse.
b) If thegrommets fold inwhenyouput thecable, pull the
cableback tomake thegrommetsstraight.

9) Attach thegrommetand thecable so that the frameof the
drivegoes into thegrooveof thegrommet.
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10) If youuse thick cables, put thecable insulators inbetween
the terminals toprevent contact between thecables.
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11) Connect thestrippedcables.
a) Connect thephaseconductorsof themains cableandof the
motorcable into thecorrect terminals. If youuseabrakeresistor
cable, connect its conductors into thecorrect terminals.

b) Attachtheearthconductorofeachcabletoanearthterminalwith
a clamp.
c) See thecorrect tightening torques inTable4.19.

A. Connectionof thecables
B. Makeagroundingconnection inMR8

A.Makeagroundingconnection inMR9
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12) If you use many cables on one connector, put the

cable lugs on top of each other.

13) Expose the shield of all 3 cables to make a 360-

degree connection with the cable clamp.

14) Attach again the EMC shield plate. For MR9, attach the sealing plate.

A. The first cable lug
B. Thesecondcable lug
C. Theconnector
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15) Attach thecableentry plate, and then thecable cover.

16) ForMR9, attach thecoverof thedrive (unless youwant to
make thecontrol connections first).

17) Makesure that theearth conductor is connected to themotor
andalso to the terminals that are identifiedwith .

a) Toobey the requirementsof thestandardEN61800-5-1,
obey the instructions in chapter 1.3Earthingandearth
fault protection.

b) Connect theprotective conductor to1of thescrewconnectors
withacable shoeandanM8screw.
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Table4.19: Tightening torquesof the terminals

4.6.7 INSTALLATION IN A CORNER-GROUNDEDNETWORK

Youcanusecornergroundingwith thedrive types (MR7 toMR9)witha ratingof72-310Awitha380-480Vmains, and75-310
Awitha208-240Vmains.
In theseconditions, youmust change theEMCprotection level toC4.See the instructions in4.8.4 Installation inan IT system.
Donotusecornergroundingwiththedrivetypes(MR6)witharatingof3.4-61Awitha380-480Vmains,or3.7-62Awitha208-
240Vmains.

Type

0140 2—0205 2

0140 5—0205 5

0261 5—0310 5

Frame

MR9

Tightening torque: the
power andmotor
terminals

lb-in.[Nm]

20

20

177

177

lb-in.[Nm] lb-in.

1.5

1.5

13.3

13.3

lb-in.[Nm]

20

20

177

177

Tightening torque: the
EMC grounding clamps

Tightening torque: the
earth terminals

MR8
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4.7 CONTROLUNIT

4.7.1 CONTROLUNIT COMPONENTS

The control unit of the AC drive contains the standard boards and the option boards. The option boards are connected to the
slots of thecontrol board (see4.7.5 Installationof optionboards).

Fig. 4.17: Thecomponentsof thecontrol unit

A. The terminals for thestandard I/Oconnections
B. TheEthernet connection
C. The terminals for 3 relay outputsor 2 relay outputs
anda thermistor

D. Theoptionboards
E. ADIPswitch for theRS485bus termination

F. ADIPswitch for thesignal selectionofAnalogueOutput
G. ADIPswitch for the isolationof thedigital inputs from
ground

H. ADIPswitch for thesignal selectionofAnalogue Input 2
I. ADIPswitch for thesignal selectionofAnalogue Input 1
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When you receive theACdrive, the control unit contains the standard control interface. If you included special options in your
order, theACdrivewillbeas inyourorder.Onthenextpages,youwill find informationontheterminalsandgeneralwiringex-
amples.
It ispossibletousethedrivewithanexternalpowersourcewiththeseproperties:+24VDC±10%,minimum1000mA.Connect
theexternalpowersourcetoterminal30.Thisvoltageissufficienttokeepthecontrolunitonandforyoutosettheparameters.
Themeasurementsof themaincircuit (forexample, theDClinkvoltage,and theunit temperature)arenotavailablewhen the
drive isnot connected tomains.

4.7.2 CONTROLUNIT CABLING

The control board has 22 fixed I/O terminals, and the relay board has 8. You can see the standard connections of the control
unit and thedescriptionsof signals inFig. 4.18.

4.7.2.1 SELECTIONOF THE CONTROL CABLES

Thecontrolcablesmustbeaminimumof0.5 screenedmulticorecables.Seemoreonthecable types inTable4.10These-
lection of the correct cable. The terminal wiresmust be amaximumof 2.5 for the terminals of the relay board and other
terminals.

Table4.20: The tightening torquesof thecontrol cables

4.7.2.2 CONTROL TERMINALS ANDDIP SWITCHES

Here you see the basic description of the terminals of the I/O board and the relay board. Formore information, see Chapter
4.7.3Technical dataoncontrol connections.

Some terminals are assigned for signals that have optional functions that you can use with the DIP switches. See more in
4.7.3.1.1Selectionof terminal functionswithDIPswitches.

J. UsingPC tool K. A fan
L. Thebattery for theRTC

The terminal The terminal screw
The tightening torque

Nm

M3 0.5
All the terminals of the I/Oboardand

the relayboard
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Fig. 4.18: Thesignals of the I/O terminals on thestandard I/Oboard, andaconnectionexample.

*Youcan isolatedigital inputs fromgroundwithaDIPswitch. See4.7.3.1.2 Isolationof digital input fromground.

Terminal Signal Description

+10 VrefReference
potentiometer
1...10kΩ

Actual value
I=(0)
4...20mA

1 Reference output

AI1+2 Analogue input, voltage or current
Frequency reference

AI1-3 Analogue input common, (current)

AI2+4 Analogue input, voltage or current
Frequency reference

AI2-5 Analogue input common, (current)

24Vout6 24V auxiliary voltage

GND7 I/O ground

DI18 Digital input 1 Start forward

DI29 Digital input 2 Start reverse

DI310 Digital input 3 External fault

CM11 DI1~DI6COMMON *
24Vout12 24V auxiliary voltage

GND13 I/O ground

DI414 Digital input 4

DI515 Digital input 5

DI616 Digital input 6 Fault reset

CM17 DI1~DI6COMMON *
AO1+18 Analogue signal (+output)

Output frequency
AO1-/GND19 Analogueoutput common / I/Oground

+24Vin30 24V auxiliary input voltage

RS485A Serial bus, negative ModbusRTU
BACnet,N2RS485B Serial bus, positive

RO1 NC21

RUNRO1 CM22

RO1 NO23

RO2 NC24

FAULTRO2 CM25

RO2NO26

RO3 CM32
READY

RO3 NO33

mA

RUN

Standard I/O board

2-wire transmitter

Relayoutput 1

Relayoutput 2

Relayoutput 3

DI4
Open
Closed
Open
Closed

DI5
Open
Open
Closed
Closed

Freq. ref.
Analog input 1
Preset Freq. 1
Preset Freq. 2
Preset Freq. 3

4. INSTALLATION ANDCOMMISSIONING OFMRFRAMES
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4.7.3 TECHNICAL DATA ONCONTROL CONNECTIONS

4.7.3.1 TECHNICAL DATA ONCONTROL CONNECTIONS

Table4.21: Thestandard I/Oboard

+10 V, +3%, maximum current: 10 mA

Analogue input channel 1
0...+10V (Ri = 200kΩ)
4 20mA (Ri =250Ω)
Resolution0.1%, accuracy±1%
SelectionV/mAwithdip-switches (seechapter 4.7.3.1.1Selection
of terminal functionswithDIPswitches)Short-circuit protected

Differential input if not connected toground
Allows±20Vcommonmodevoltage toGND

Analogue input channel 2
Default: 4-20mA (Ri =250Ω)
0-10V (Ri=200kΩ)
Resolution0.1%, accuracy±1%
SelectionV/mAwithdip-switches (seechapter 4.7.3.1.1Selection
of terminal functionswithDIPswitches)
Short-circuit protected

Differential input if not connected toground
Allows±20Vcommonmodevoltage toGND
+24 V, ±10%, max volt. ripple < 100 mVrms
max. 250 mA
Short-circuit protected

Ground for referenceandcontrols (connected internally to
frameearth through1MΩ)

Positiveornegative logic
Ri =min. 5kΩ
0...5 V=0
15...30V=1

Digital inputs canbedisconnected fromground, seechapter
4.7.3.1.2 Isolationof digital inputs fromground.

+24V, ±10%,maxvolt. ripple<100mVrmsmax. : 250mA
Short-circuit protected

Positiveornegative logic
Ri =min. 5kΩ
0...5 V=0
15...30V=1

Ground for referenceandcontrols (connected internally to
frameearth through1MΩ)

CommonAforDIN1-DIN6

24 V aux. voltage

Digital input 4

Digital input 5

Digital input 6

I/O ground

11

12

14

15

16

13

Referenceoutput

Analogue input, voltageor current

Analogue input common (current)

Analogue input, voltageor current
(current)

Analogue input common (current)

24Vaux. voltage6

I/Oground

Digital input 1

Digital input 2

Digital input 3

1

2

3

4

5

7

8

9
10

Terminal
Standard I/O board

Signal Technical information



4. INSTALLATION ANDCOMMISSIONING OFMRFRAMES N800S

93

Digital inputs canbe isolated fromground, seechapter 4.7.3.1.2
Isolationof digital inputs fromground.

Analogueoutput channel 1, selection0 -20mA, load<500Ω
Default: 0-20mA
0-10V
Resolution0.1%, accuracy±2%
SelectionV/mAwithdip-switches (seechapter 4.7.3.1.1Selection
of terminal functionswithDIPswitches)
Short-circuit protected

Canbeusedasexternal powerbackup for thecontrol unit

Differential receiver/transmitter
Set bus terminationwithdip switches (seechapter 4.7.3.1.1
Selectionof terminal functionswithDIPswitches). Termination
resistance=220Ω

Common A for DIN1-DIN6

Analogue signal (+output)

Analogue output common

24V auxiliary input voltage

RS485

RS485

17

18

19

30

A

B

Terminal

Standard I/O board

Signal Technical information
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Fig. 4.19: Thestandard relayboard (+SBF3)

4.7.3.1.1 Selection of terminal functions with DIP switches

Youcanmake2selectionswith theDIPswitches forspecified terminals.Theswitcheshave2positions:upanddown.Youcan
see the locationof theDIPswitchesand thepossible selections inFig. 4.20.

Terminal Signal
기본설정

25 RO2 CM

26 RO2 NO

27 RO3 CM

28 RO3 NC

24 RO2 NC

23 RO1 NO

22

21

Relay output 1

Relay output 2

Relay output 3

RUN

FAULT

READY

RO1 CM

RO1 NC

From term.
#6 or 12

From term.
#13

RUN

Relay board
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Fig. 4.20: Theselectionsof theDIPswitches

Table 4.22: The default positions of the DIP switches

4.7.3.1.2 Isolation of digital inputs from ground

It is possible to isolate fromground thedigital inputs (terminals 8-10and14-16) on thestandard I/Oboard. Todo this, change
thepositionof aDIPswitchon thecontrol board.

A. The voltagesignal, 0-10V input
B. Thecurrent signal, 0-20mA input

C. OFF
D. ON

The DIP switch The default position

RS485 bus termination

AO1

AI2

AI1

OFF

I

I

U

종단저항bus termination



N800S

96

4. INSTALLATION ANDCOMMISSIONING OFMRFRAMES

Fig. 4.21:Change thepositionof this switch to isolate thedigital inputs fromground

4.7.4 FIELDBUS CONNECTION

Youcanconnect thedrive to fieldbuswithanRS485. If youuseanRS485cable,connect it to terminalAorBof thestandard I/O
board.

A. Thedigital inputs
B. Floating

C. Connected toGND (default)
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Fig. 4.22: TheRS485connection

A. RS485A=Data -
B. RS485B=Data+
C. TheDIPswitches

D. PC tool terminal
E. The I/O terminals
F. Thegroundingbar
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4.7.4.1 USING FIELDBUS THROUGHANRS485 CABLE

Table4.23:RS485cabledata

1) Removeapproximately 15mmof thegrey shieldof theRS485
cable.Do this for the2 fieldbuscables.

a) Strip thecables for approximately 5mmtoput them in the
terminals.Donot keepmore than10mmof thecable
outside the terminals.

b) Strip thecableat suchadistance fromthe terminal that you
canattach it to the framewith thecable clamp.Strip thecable
at amaximumlengthof 15mm.Donot remove thealuminium
shieldof thecable.

The plug type

The cable type

The cable length

2.5

STP (shielded twisted pair), Belden 9841 or
almost the same

So that it agrees with the fieldbus. See the
fieldbusmanual.
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2) Connect thecable to thestandard I/Oboardof thedrive, in terminals
AandB.

• A=negative
• B=positive

3) Attach theshieldof thecable to the frameof thedrivewithacable
clamp tomakeagroundingconnection.
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4) If thedrive is the last deviceon the fieldbus line, set thebus termination.

a) Find theDIPswitcheson the right sideof thecontrol panel of thedrive.
b) Set theDIPswitchof theRS485bus termination to theONposition.
c) Biasing is built in thebus termination resistor. The resistance is 220Ω.

5) In IP21, unless youhavecut theopenings for other cables, cut an
openingon thecoverof thedrive for theRS485cable.
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6) Put thecoverof thedriveback.Pull theRS485cables to theside.

a) Keep thedistanceof the I/OandFieldbuscables from
themotor cableat aminimumof30cm.
b) Move the fieldbuscablesaway fromthemotor cable.

7) Setthebusterminationforthefirstandthelastdeviceofthefieldbusline.Werecommendthatthefirstdeviceonthefieldbus
is themasterdevice.

A. The termination is activated
B. The termination is deactivated

C. The termination is activatedwithaDIPswitch
D. Thebus termination. The resistance is 220Ω.

A. The fieldbuscables
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E. The fieldbus

NOTE!
If youdopower-down to the last device, there isnobus termination.

4.7.5 INSTALLATIONOF OPTIONBOARDS

CAUTION!
Donot install, remove, or replaceoptionboardson thedrivewhen thepower is on.
Doing this cancausedamage to theboards.
Install theoptionboards into theoptionboardslots of thedrive.Refer toTable4.24.
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Table4.24: Theoptionboardsand their correct optionboardslots

THE INSTALLATIONPROCEDURE

1) Open thecoverof theACdrive.

WARNING!
Donot touch the relay outputsor the I/O terminals
withoutmeasuring that there isno voltage in the
terminals. They canhaveadangerous voltagealso
when thedrive is disconnected frommains.

Type of the option board

OPTB1

OPTB2

OPTB4

OPTB5

OPTB9

OPTBF

OPTBH

OPTBJ

OPTC4

OPTE3

OPTE5

OPTE6

OPTE7

Description of the option board

The I/Oexpanderboard

TheThermistor relayboard

The I/Oexpanderboard

TheRelayboard

The I/Oexpanderboard

The I/Oexpanderboard

TheTemperaturemeasurementboard

TheSafeTorqueOff board

TheLonWorks fieldbusboard

TheProfibusDPV1 fieldbusboard

TheProfibusDPV1 fieldbusboard
(witha typeDconnector)

TheCanOpen fieldbusboard

TheDeviceNet fieldbusboard

The correct slot or slots

E

E

E

E

E

E

E

E

E

E

E
E

E

E
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2) If youhaveanOPTBoranOPTCoptionboard,makesure
that the label on it says "dv" (dual voltage). This shows that
theoptionboard is compatiblewith thedrive.

NOTE!
It is not possible to install optionboards that arenot
compatiblewith thedrive.

3) Toget access to theoptionboardslots, open thecoverof the
control unit.

A. Theslot coding
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4) Install theoptionboard into thecorrect slot:C,DorE.See
Table4.24.

a) Theoptionboardhasaslot coding, becauseofwhich it is not
possible to install theoptionboard inan incorrect slot.

5) Close thecoverof thecontrol unit. Put thecoverof theACdriveback.

4.7.6 GALVANIC ISOLATIONBARRIERS

Thecontrol connectionsare isolated frommains. TheGNDterminals arepermanently connected to I/Oground.
The digital inputs on the standard I/O board can be galvanically isolated from the I/O ground. To isolate the digital inputs, use
theDIPswitch that has thepositionsFLOATandGND.

A. Theslot coding B. Theoptionboardslots



N800S

106

4. INSTALLATION ANDCOMMISSIONING OFMRFRAMES

Fig. 4.23: Thegalvanic isolationbarriers

A. Thecontrol unit B. Thepowerunit
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4.8 COMMISSIONINGANDADDITIONAL INSTRUCTIONS

4.8.1 COMMISSIONING SAFETY

Before youstart thecommissioning, read thesewarnings.

WARNING!
Do not touch the internal components or the circuit boards of the drive when the drive is connected to mains.
These components are live. A contactwith this voltage is very dangerous. Thegalvanically isolated I/O terminals
arenot live.

WARNING!
Donot touch themotor terminalsU, V,Wor the brake resistor terminalswhen the drive is connected tomains.
These terminals are livewhen thedrive is connected tomains, alsowhen themotordoesnot operate.

WARNING!
Donotmakeconnections toor fromtheACdrivewhen it is connected tomains. There is adangerous voltage.

WARNING!
Todoworkon theconnectionsof thedrive, disconnect thedrive frommains.Wait 5minutesbefore youopen the
coverofthedrive.Thenuseameasuringdevicetomakesurethatthereisnovoltage.Theconnectionsofthedrive
are live 5minutesafter it is disconnected frommains.

WARNING!
Donot touch the relay outputs or other I/O terminals than the control I/O terminals. They can have a dangerous
voltagealsowhen thedrive is disconnected frommains.

WARNING!
Before youconnect thedrive tomains,makesure that the front coverand thecablecoverof thedriveareclosed.
Theconnectionsof theACdriveare livewhen thedrive is connected tomains.

4.8.2 COMMISSIONING OF THEDRIVE

Read thesafety instructions in chapters1Safety and4.8.1Commissioningsafety andobey them.
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After the installation:
• Makesure that themotor is installed correctly.
• Makesure that themotor terminals arenot connected tomains.
• Makesure that theACdriveand themotoraregrounded.
• Makesure that youselect themainscable, thebrakecable, and themotorcablecorrectly (seechapter4.6.3Cabledimen
sioningandselection).
• Makesure that thecontrol cablesareas far aspossible fromthepowercables. Seechapter 4.6.6Cable installation.
• Makesure that theshieldsof theshieldedcablesareconnected toanearth terminal that is identifiedwith .
• Doacheckof the tightening torquesof all the terminals.
• Makesure that nopowercorrectioncapacitorsareconnected to themotor cable.
• Makesure that thecablesdonot touch theelectrical componentsof thedrive.
• Makesure that thecommon inputsof thedigital input groupsareconnected to+24Vorgroundof the I/O terminal or the
external powersource.
• Doacheckof thequality andquantity of thecoolingair. Seechapter 4.5CoolingandTable4.9Thenecessaryquantity of
coolingair.
• Makesure that there isnocondensationon the inner surfacesof theACdrive.
• Makesure that therearenounwantedobjects in the installationspace.
• Beforeyouconnect thedrive tomains, doacheckof the installationand theconditionofall the fusesandotherprotective
devices.

4.8.3 OPERATIONOF THEMOTOR

4.8.3.1 MEASURINGTHECABLEANDMOTORINSULATION

The insulation checks of the motor cable

1) Disconnect themotor cable fromthe terminalsU, V, andWand fromthemotor.
2) Measure the insulation resistanceof themotor cablebetweenphaseconductors1and2, betweenphaseconductors1
and3, andbetweenphaseconductors2and3.

3) Measure the insulation resistancebetweeneachphaseconductor and theearth conductor.
4) The insulation resistancemustbe>1MΩat theambient temperatureof 20 °C (68 °F).



4. INSTALLATION ANDCOMMISSIONING OFMRFRAMES N800S

109

The insulationchecksof themainscable

1) Disconnect themains cable fromthe terminalsL1, L2, andL3and frommains.
2) Measure the insulation resistanceof themains cablebetweenphaseconductors1and2, betweenphaseconductors1
and3, andbetweenphaseconductors2and3.

3) Measure the insulation resistancebetweeneachphaseconductor and theearth conductor.
4) The insulation resistancemustbe>1MΩat theambient temperatureof 20 °C (68 °F).

The insulationchecksof themotor

1) Disconnect themotor cable fromthemotor.
2) Open thebridgingconnections in themotor connectionbox.
3) Measuretheinsulationresistanceofeachmotorwinding.Thevoltagemustbethesameorhigherthanthemotornominal
voltage, but not higher than1000V.
4) The insulation resistancemustbe>1MΩat theambient temperatureof 20 °C (68 °F).
5) Obey the instructionsof themotormanufacturer.

4.8.4 INSTALLATION INANITSYSTEM

If yourmains is impedance-grounded (IT), theACdrivemusthave theEMCprotection levelC4. If yourdrivehas theEMCpro-
tection levelC2, it is necessary to change it toC4. Todo this, remove theEMC jumpers.

WARNING!
Donotmake changes in the ACdrivewhen it is connected tomains. The components of the drive are livewhen
thedrive is connected tomains.

CAUTION!
Before youconnect theACdrive tomains,makesure that theEMC level of thedrive is correct. An incorrectEMC
level cancausedamage to thedrive.

4.8.4.1 FRAMEMR6

Change theEMCprotectionof theACdrive to levelC4.

1) Open thecoverof theACdrive.
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2) Find theEMC jumpers that connect theRFI filters toground.

3) Todisconnect theRFI filters fromground, remove theEMC jumpers.

4) Afterthechange,write"TheEMClevelwaschanged"andthedateonthe
"productchanged"label. If thelabelisnotattachedatthistime,attachiton
thedrivenearthenameplate.

4.8.4.2 FRAMESMR7 ANDMR8

Change theEMCprotectionof theACdrive to levelC4.
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1) Open thecoverof theACdrive.

2) Find theEMCbox. Toget access to theEMC jumper, remove the
coverof theEMCbox.

3) Remove theEMC jumper.Attach thecoverof theEMCboxagain.
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4) InMR7, find theDCgroundingbusbarbetween theconnectors
R-andU.To remove thebusbar fromthe frame, remove theM4screw.

5) InMR8, find thegroundingarmandpush it down.

6) After thechange,write "TheEMC levelwaschanged"and thedate
on the "product changed" label. If the label is not attachedat this time,
attach it on thedrivenear thenameplate.
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4.8.4.3 FRAMEMR9

Tomakeachange in theEMCprotectionof theACdrive, youmust find the3EMC jumpers. To change theEMC level fromC2
to C4, remove the EMC jumpers. To change the EMC level from C4 to C2, install the EMC jumpers. You can find the EMC
jumpers,whicharenot installed, in theaccessoriesbag.

HOWTOFINDTHEEMCJUMPER1

1) Open thecoverof theACdrive.
2) Remove thecoverof the fan.
3) In IP54, also remove the fan.
4) Find theplaceof the jumperbehind the fan.

5) If youchange theEMC level,write "TheEMC levelwas
changed"and thedateon the "product changed" label. If the
label is not attachedat this time, attach it on thedrivenear
thenameplate.

HOWTOFINDTHEEMCJUMPERS2AND3

1) Remove thecoverof theextensionbox, the touch
shield, and the I/Oplatewith the I/Ogrommet
plate.
2) Find the2EMC jumperson theEMCboard. They
arenot adjacent toeachother.

3) If youchange theEMC level,write "TheEMC level
waschanged"and thedateon the "product
changed" label. If the label is not attachedat this
time, attach it on thedrivenear thenameplate.
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5. FAULT TRACING
Whenafatal fault isdetectedby the frequencyconvertercontrolelectronics, thedrivewill stopandthesymbolFT
and the fault codeblinkedon thedisplay are in the following format, e.g.:

Theactive fault canbe reset by pressingBACK /RESETbuttonwhen theAPI is in active faultmenu level (FTXX),
orpressingBACK/RESETbuttonwith long time (>2s)when theAPI is inactive fault submenu level (F5.x ), or via
the I / O terminal or field bus. Reset fault history (long push > 5 s), when theAPI is in fault history submenu level
(F6.x). The faults with subcode and time labels are stored in the Fault history submenu which can be browsed.
Thedifferent fault codes, their causesandcorrecting
actionsarepresented in the tablebelow.

Table5.1: Fault codes

1

Overcurrent
(Hardware fault)

There is too high a current (>4*I H) in the
motor cable. Its cause can be 1 of these.
• a sudden heavy load increase
• a short circuit in themotor cables
• themotor is not the correct type
• the parameter settings are not properly
made

The DC-link voltage is higher than the limits.
• too short a deceleration time
• high overvoltage spikes in the supply

Do a check of the loading. Do a check of
themotor. Do a check of the cables and
connections. Make an identification run.
Set the acceleration time longer

Set the deceleration time longer. Use the
brake chopper or the brake resistor. They
are available as options. Activate the over-
voltage controller. Do a check of the input
voltage.

2

1

Overcurrent
(Software fault)2

Overvoltage
(hardware fault)10

Overvoltage
(software fault)11

Themeasurement of current tells that the
sum of themotor phase current is not zero.
• an insulationmalfunction in the cables or
themotor
• a filter (du/dt, sinus) malfunction

Do a check of themotor cables and the
motor. Do a check of the filters.

3

Earth fault
(hardware fault)20

Earth fault
(software fault)21

Fault
code

Fault
name

Possible cause How to correct the faultFault
ID
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Table5.1: Fault codes

Fault
code

Fault
name

Possible cause How to correct the fault

5

The charging switch is closed and the feed-
back information is OPEN.
• operationmalfunction
• defective component

Reset the fault and restart the drive. Do a
check of the feedback signal and the cable
connection between the control board and
the power board. If the fault occurs again,
ask instructions from the distributor near
to you.

Fault
ID

Charging switch40

7

• Defective IGBT
• de-saturation short circuit in the IGBT
• a short circuit or an overload in the brake
resistor

This fault cannot be reset from the control
panel. Switch off the power. DONOT
RESTART THE DRIVE or CONNECT THE
POWER! Ask instructions from the factory.

Saturation60

There is no communication between the
control board and the power.

Reset the fault and restart the drive. Up-
date the drive with the latest software. If
the fault occurs again, ask instructions
from the distributor near to you.

Reset the fault andmake a power down of
the drive twice. Update the drive with the
latest software.

8 System fault

600

601

Defective component.
Operationmalfunction.
The voltage of auxiliary power in the power
unit is too low.

603

Defective component.
Operationmalfunction.
Output phase voltage does not agree to the
reference.
Feedback fault.

604

The software version cannot be read.
There is no software in the power unit.
Defective component.
Operationmalfunction (a problem in the
power board or themeasurement board).

607

Defective component.
Operationmalfunction.602

Defective component.
Operationmalfunction.605

A CPU overload.608

Defective component
Operationmalfunction.

609

The software of the control unit is not com-
patible with the software of the power unit.606
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Table5.1: Fault codes

Fault
code

Fault
name

Possible cause How to correct the faultFault
ID

9

The DC-link voltage is lower than the limits.
• too low a supply voltage
• defective component
• a defective input fuse
• the external charge switch is not closed

NOTE!
This fault becomes active only if the drive is
in Run state.

If there is a temporary supply voltage
break, reset the fault and restart the drive.
Do a check of the supply voltage. If the
supply voltage is sufficient, there is an in-
ternal fault. Examine the electrical net-
work for fault. Ask instructions from the
distributor near to you.

Undervoltage
(fault)

80

10

• supply voltagemalfunction
• a defective fuse ormalfunction in the sup-
ply cables

The loadmust be aminimum of 10-20% for
the supervision to work.

Do a check of the supply voltage, the fuses
and supply cable, the rectifying bridge and
the gate control of the thyristor (MR6->).

Input phase91

11

Themeasurement of current tells that there
is no current in 1motor phase.
• amotor ormotor cablesmalfunction
• filter (du/dt, sinus) malfunction

Do a check of themotor cable and the
motor. Do a check of the du/dt or sinus
filter.

Output phase
supervision

100

Reset the fault and restart.
Update the drive with the latest software. If
the fault occurs again, ask instructions
from the distributor near to you.

Load the factory default settings.

8 System fault

Configuration error.
Software error.
Defective component (a defective control
board).
Operationmalfunction.

614

Defective component.
Operationmalfunction.610

Defective component.
Operationmalfunction.647

Operationmalfunction. The system software
is not compatible with the application.648

A resource overload. A parameter loading,
restoring or savingmalfunction.649
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12
There is no brake resistor.
The brake resistor is broken.
A defective brake chopper.

Do a check of the brake resistor and the
cabling. If they are in good condition, there
is a fault in the resistor or the chopper.
Ask instructions from the distributor near
to you.

Brake chopper
supervision
(hardware fault)

110

16 There is too heavy a load on themotor.
Decrease themotor load. If there is no
motor overload, do a check of themotor
thermal protection parameters.

Motor
overtemperature150

Brake chopper
saturation alarm

111

13
Too low a temperature in the heatsink of the
power unit or in the power board.

The ambient temperature is too low for the
drive. Move the drive in a warmer position.

AC drive
undertemperature

(fault)
120

19 The power of the drive is too high.
Decrease the load. Examine the dimen-
sions of drive. Examine if it is too small for
the load.

Power overload
(short-time
supervision)

180

Power overload
(long-time
supervision)

181

14

15

Too high a temperature in the heatsink of
the power unit or in the power board. The
temperature limits of the heatsink are dif-
ferent in all the frames.

Do a check of the actual amount and flow
of cooling air. Examine the heatsink for
dust. Do a check of the ambient tempera-
ture. Make sure that the switching fre-
quency is not too high in relation to the
ambient temperature and themotor load.
Do a check of the cooling fan.

AC drive
overtemperature
(fault, heatsink)

130

AC drive
overtemperature
(alarm, heatsink)

131

AC drive
overtemperature
(fault, board)

132

AC drive
overtemperature
(alarm, board)

Motor stall

133

Do a check of themotor and the load.Themotor stalled.140

17 Motor underload Checkmotor and load. e.g. for broken
belts or dry pumps.There is not a sufficient load on themotor.160

Fault
code

Fault
name

Possible cause How to correct the faultFault
ID
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Table5.1: Fault codes

34

35

Ambient interference or defective hard-
ware

If the fault re-occur, contact the distributor
near to you.

Internal bus
communication

-

Fan cooling Replace the fan and reset the life time
counter of the fan.

The fan life time (that is, 50,000h) is com-
plete.

312

22
Parameter save error
- faulty operation
- componenet failure

Contact the distributor near to you.EEPROM
checksum fault

-

27
Drive has detected that themagnetized
motor is running in start situation.
- A rotating PM-motor

Make sure that there is no rotating PM-
motor when the start command is given.

Back EMF
protection

-

29
The thermistor input of option board has
detected increase of themotor tempera-
ture.

Checkmotor cooling and loading. Check
thermistor connection (if thermistor input
of the option board is not in use it has to be
short circuit).

Thermistor fault280

32

The fan speed does not agree to the speed
reference accurately, but the drive oper-
ates correctly.This fault shows only in the
MR7 and in the drives that bigger than
MR7.

Reset the fault and restart the drive. Clean
or replace the fan.

Fan cooling311

25

This fault is available only if you use a cus-
tomer-specific application. Amalfunction
in
the start angle identification.
• The rotormoves during identification.
• The new angle does not agree with the
old value.

Reset the fault and restart the drive. In-
crease the identification current. See the
fault history source formore information.

Motor control fault)

240

241

Application fault Contact the distributor near to you.Application is not working correctly.-

26

It is not possible to do a start-up of the
drive. When the Run request is ON, a new
software (a firmware or an application), a
parameter
setting or other file that effects the opera-
tion of the drive, is loaded to drive.

Reset the fault and stop the drive.
Load the software and start the drive.Start-up prevented250

Fault
code

Fault
name

Possible cause How to correct the faultFault
ID
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37

38

39

The power unit was replaced by a new one
that has the same size. The device is ready
to be used. The parameters are available in
the drive.

Reset the fault. The drive reboots after you
reset the fault.

Device changed361

The option board in slot B was replaced by a
new one that you have used before in the
same slot. The device is ready to be used.

Device changed362

An option board was put into slot B. You have
used the option board before in the same
slot. The device is ready to be used.

Device added372

Reset the fault. The drive starts to use the
old parameter settings.

The device is ready for use. The drive starts
to use the old parameter settings.

The device is not available. Reset the fault.

Device changed The same cause as in ID362, but refers to
Slot C.

363

Device added The same cause as in ID372, but refers to
Slot C.

373

Device added The same cause as in ID372, but refers to
Slot D.

374

Device added The same cause as in ID372, but refers to
Slot E.

375

Device removed An option board was removed from slot A or
B.

382

Device removed The same cause as in ID382, but refers to
Slot C.

383

Device removed The same cause as in ID382, but refers to
Slot D.

384

Device removed The same cause as in ID382, but refers to
Slot E.

385

Device changed The same cause as in ID362, but refers to
Slot D.

364

Device changed The same cause as in ID362, but refers to
Slot E.

365

Fault
code

Fault
name

Possible cause How to correct the faultFault
ID
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Table5.1: Fault codes

40

44

45

An unknown device was connected
(the power unit/option board)

The device is not available. If the fault oc-
curs again, ask instructions from your
nearest distributor.

Device unknown390

41

The calculated IGBT temperature is too high.

• too high amotor load
• too high an ambient temperature
• hardwaremalfunction

Do a check of the parameter settings. Ex-
amine the actual amount and flow of cool-
ing air. Do a check of the ambient
temperature. Examine the heatsink for
dust. Make sure that the switching fre-
quency is not too high in relation to the
ambient temperature and themotor load.
Do a check of the cooling fan. Make an
identification run.

IGBT temperature400

There is a new power unit of a different type.
Parameters are not available in the settings.Device changed431

There is a new power unit of a different type.
Parameters are not available in the settings.Device added441

The option board in slot C was replaced by a
new one that you have not used before in the
same slot. No parameter settings are saved.

Device changed433

A new option board, that you have not used
before in the same slot, was put in slot C.
No parameter settings are saved.

Device added443

Reset the fault. The drive reboots after you
reset the fault. Set the power unit parame-
ters again.

Reset the fault. The drive reboots after you
reset the fault. Set the power unit parame-
ters again.

Reset the fault. Set the option board
parameters again.

Set the option board parameters again.

Device changed The same cause as in ID433, but refers to
Slot D.

434

Device changed The same cause as in ID433, but refers to
Slot E.

435

Device added The same cause as in ID443, but refers to
Slot D.

444

Device added The same cause as in ID443, but refers to
Slot E.

445

Fault
code

Fault
name

Possible cause How to correct the faultFault
ID
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47

50

54

55

57

No steps are necessary.

Replace the defective parts. Do a check of
the analogue input circuit. Make sure that
parameter AI1 Signal Range is set cor-
rectly.

Make sure that themotor is connected to
the drive. Make sure that there is no load
on themotor shaft. Make sure that the
start command is not removed before the
identification run is complete.

1 ormore of the available analogue input
signals is below 50% of theminimum signal
range. A control cable is defective or loose. A
malfunction in a signal source.

AI low fault1050

58

Do a check of the status and connections of
themechanical brake. See parameter
P3.5.1.44 and parameter Group 3.20: Me-
chanical brake.

The actual status of themechanical brake is
different from the control signal for longer
than the value of P3.20.6.

Find the cause for the quick stop activation.
After you find it, correct it. Reset the fault
and restart the drive.

The Quick stop function is activated

Mechanical brake1058

Do a check of the board and the slot. Ask
instructions you’re your nearest distribu-
tor.

Check I/O control signal 1 and I/O control
signal 2

Software updated The software of the drive was updated, the
full software package or an application.

663

51 This is a user-defined fault. Do a check of
the digital inputs and schematics.

Device external fault The digital input signal that is set with exter-
nal fault was activated.

1051

53 Do a check of the installation and fieldbus
master.

Fieldbus
communication fault

The data connection between the fieldbus
master and the fieldbus board is defective.

A defective option board or slot

1053

63

Quick Stop fault1063

Quick Stop alarm1363

52 Do a check of the control panel connection
and the control panel cable.

Keypad
communication fault

The connection between the control panel
and the drive is defective.

1052

Slot A fault1354

Slot B fault1454

Slot C fault1554

Slot D fault1654

Slot E fault1754

1352

Wrong run fault Run forward and backward are high at the
same time.

-

Identification There was a failure in the identification run.1057

Fault
code

Fault
name

Possible cause How to correct the faultFault
ID
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65
Do a check of the installation, cable and
terminals between the PC and the drive.

PC communication
fault

The data connection between the PC and the
drive is defective

1065

Maintenance counter
1 alarm

The value of themaintenance counter is
higher than the alarm limit.

1301

Maintenance counter
1 fault

The value of themaintenance counter is
higher than the fault limit.

1302

Maintenance counter
2 alarm

The value of themaintenance counter is
higher than the alarm limit.

1303

Maintenance counter
2 fault

The value of themaintenance counter is
higher than the fault limit.

1304

66

68

Fieldbus
communication fault

Start prevented

The ID number that is used tomap the val-
ues to Fieldbus Process Data Out is not
valid.

1310

69

Do a check of themotor cooling and the
load. Do a check of the thermistor connec-
tion. If the thermistor input is not used, you
have to short-circuit it. Ask instructions
from your nearest distributor

Do the necessarymaintenance.
Reset the counter.

Do a check of the parameters in
the Fieldbus Data Mappingmenu.

It is not possible to convert 1 ormore values
for Fieldbus Process Data Out.1311

The type of the value is undefined. Do a
check of the parameters in the Fieldbus
Data Mappingmenu.

There is an overflow when the values for
Fieldbus Process Data Out (16-bit) are
mapped and converted.

1312

1076

Do a check of the parameters in the Field-
bus Data Mappingmenu.

76
The start command is blocked to prevent the
accidental rotation of themotor during the
first power-up.

Reset the drive to start the correct opera-
tion. The parameter settings tell if it is nec-
essary to restart the drive.

>5 connections107777
There aremore than 5 active fieldbus or PC
tool connections. You can use only 5 connec-
tions at the same time.

Leave 5 active connections. Remove the
other connections.

Thermistor input 1
fault

Themotor temperature increased.

1366

Thermistor input 2
fault1466

Thermistor input 3
fault1566

Fault
code

Fault
name

Possible cause How to correct the faultFault
ID
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Table5.2: Fault subcodes frompower

F08 SubCode Fault

60 Watchdog reset

61 SW stack overflow

62 HW stack overflow

63 Misalignment

64 Illegal op

65 PLL lost lock / Low CPU voltage

66 EEPROMDevice

67 EEPROMQueue full

68 MPI communication (dead or CRC errors)

70 CPU load

100 Do a check of the process. Do a check of
the parameters for the soft fill timeout

There is a timeout in the Soft fill function in
the PID controller. The process value was
not achieved in the time limit. A pipe that
broke can be the cause.

Soft fill timeout1100

Do a check of the process. Do a
check of the parameters for input pres-
sure. Do a check of the input
pressure sensor and connections.

101
Do a check of the process. Do a check of
the parameter settings, the supervision
limits and the delay.

Feedback
supervision
fault (PID1)

The PID controller: the feedback value is not
in the supervision limits and the delay.

1101

Input pressure
supervision

The supervision signal of the input pressure
is lower than the alarm limit.1109

109
The supervision signal of the input pressure
is lower than the fault limit.1409

Find the cause of the temperature rise. Do
a check of the temperature sensor and
connections. If no sensor is connected,
make sure that the temperature input is
hardwired. See the option boardmanual
for more data.

Temperature fault 1

1 ormore of the temperature input signals is
higher than the alarm limit.

1315

111
1 ormore of the temperature input signals is
higher than the fault limit.1316

Temperature fault 2

1 ormore of the temperature input signals is
higher than the fault limit..

1317

112
1 ormore of the temperature input signals is
higher than the fault limit.

1318

Replace the application.

Remove the option board.

Unsupported

The application is not compatible (it is
unsupported)..

700

300
The option board or the slot is not compati-
ble (it is unsupported)

701

105
Feedback
supervision
fault (ExtPID)

The external PID controller: the feedback
value is not in the supervision limits and the
delay.

1105

Fault
code

Fault
name

Possible cause How to correct the faultFault
ID
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Table5.2: Fault subcodes frompower

Table5.3: Fault Subcodes fromcontrolAPI

Table5.4: Fault subcodes

F08 SubCode Fault

71 External oscillator

72 Fault in Power triggered by user

F08 SubCode Fault

84 MPI CRC

86 MPI2 CRC

89 HMI receive buffer overflow

90 MODBUS receive buffer overflow

93 Power source cannot be recognized (triggered as alarm)

96 MPI queue full

97 MPI off line error

98 MPI driver error

99 Option Board Driver Error

100 Option Board Configure Error

104 OBI channel full

105 OBImemory allocate fail

106 OBI object Queue full

107 OBI HMI queue full

108 OBI SPI queue full

111 Parameter copy error

113 Frequency detective timer overflow

114 PC control time out error

115 Device Property data format tree too deep exceed 3

120 Task stack overflow

F22 SubCode Fault

1 DA_CN, Power down data counter error

2 DA_PD, Power down data restore fail

3 DA_FH, Fault history data error
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Table5.5: Fault subcodes

Table5.6: Fault subcodes

F22 SubCode Fault

4 DA_PA, Restore parameter CRC error

5 Reserved

6 DA_PER_CN, Persist data counter error

7 DA_PER_PD, Persist data restore fail

F35 SubCode Fault

1 Application software flash error

2 Application header error
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6. CONTROL PANEL
6.1 General

Thepanel is an irremovable part of the drive consisting of corresponding control board; The overlaywith display
statuson thecoverand thebuttonare in clarifications in theuser language.
The User Panel consists of an alphanumeric LCD display with backlight and a keypad with the 9 push buttons
(seeFigure6.1).

6.2 Display

6.2.1 MI frame

Thedisplayincludes14-segmentand7-segmentblocks,arrowheadsandcleartextunitsymbols.Thearrowheads,
when visible, indicate some information about the drive, which is printed in clear text in user language on the
overlay(numbers1…14inthefigurebelow).Thearrowheadsaregroupedin3groupswiththefollowingmeanings
andEnglishoverlay texts (seeFigure6.1-1):

Group1 -5;Drive status

1=Drive is ready to start (READY)
2=Drive is running (RUN)
3=Drivehasstopped (STOP)
4=Alarmcondition is active (ALARM)
5=Drivehasstoppeddue toa fault (FAULT)

Group6 -10;Control selections
WhenAPI is operatedbyPCcontrol, therearenoarrowheadat I /O,KEYPADandBUS.

6=Motor is rotating forward (FWD)
7=Motor is rotating reverse (REV)
8= I/O terminal block is theselectedcontrol place (I /O)
9=Keypad is theselectedcontrol place (KEYPAD)
10=Fieldbus is theselectedcontrol place (BUS)

Group11 -14;Navigationmainmenu

11=Referencemainmenu (REF)
12=Monitoringmainmenu (MON)
13=Parametermainmenu (PAR)
14=Systemmainmenu (SYS)

6.2.2 MR frame

Thedisplayincludes10-segment,twotextline,arrowheadsandgeneraltextunitsymbols.Thearrowheadsindicate
some informationabout thedrive. Thearrowheadsaregrouped in3groupsas follows (seeFigure6.1-2):

Group1 -5;Drive status

1=Drive is ready to start (READY)
2=Drive is running (RUN)
3=Drivehasstopped (STOP)
4 = Alarm condition is active (ALARM)
5 = Drive has stopped due to a fault (FAULT)
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Group 6 - 10; Control selections
When the drive’s controller is operated by PC control, there is no arrowhead on KEYPAD.

6 =Motor is rotating forward (FWD)
7 =Motor is rotating reverse (REV)
8 = I/O terminal block is the selected control place (I / O)
9 = Keypad is the selected control place (KEYPAD)
10 = Fieldbus is the selected control place (BUS)

Text display Group ; Navigationmainmenu

M1 =Monitoringmenu (MONITOR)
M2 = Parametersmenu (PARAMETERS)
M3 = Diagonosticsmenu (DIAGNOSTICS)
M4 = I/O and hardwaremenu (I/O ANDHARDWARE)
M5 = User settings (USER SETTING)
M7 = User Levels

Figure 6.1-1 Control panel for the MI frame Figure 6.1-2 Control nale for the MR frame

6.3 Keypad

The keypad section of the control panel consists of 9 buttons (see Figure 6.1-1 and 6.1-2). The buttons

and their functions are described as Table 6.1.

The drive stops by pressing the keypad STOP button, regardless of the selected control place when Par.

2.7 (Keypad stop button) is 1 in the MI frame, and Par. 2.2.7 (Keypad stop button) is 1 in the MR frame.

If Par. 2.7 is 0 in the MI frame, and Par. 2.2.7 is 0 in the MR frame, the drive stops by keypad STOP

button only when control place is keypad. The drive starts by pressing the keypad START button when

the selected control place is KEYPAD or LOCAL control.
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Table6.1:KeypadFunction

NOTE! The status of all the 9 buttons are available for application program!

Symbol Button Name Function Description

START Motor START from the panel

STOP Motor STOP from the panel

OK

Used for confirmation.Enter edit mode for parameter. Alter-
nate in display between the parameter value and parameter
code.
Reference frequency value adjusting no need to press OK-
button to confirm.

Back / Reset
Cancels edited parameter Move backwards in menu levels
Reset fault indication.

UP and Down
Select root parameter number on rootparameter list, Up de-
crease / Down increase parameter number, Up increase /
Down decrease parameter value change.

Left and Right

Available in REF,PAR and SYS menu parameter digit setting
when changing value.
MON,PAR and SYS can also use left and right button to navi-
gate the parameter group, like e.g.,in MONmenu use right
button from V1.x to V2.x to V3.x.
Can be used to change direction in REFmenu in local mode:
-Right arrowwouldmean reverse (REV)
-Left arrowwouldmean forward (FWD)

Loc / Rem
(There is only on the
MI frame)

Change control place

FUNCTION
(There is only on
theMR frame)

- LOCAL/REMOTE: Changing control palce
- CONTROL PAGE: frequency command
- CHANGE DIRECTION: Changingmotor rotating direction



6. CONTROL PANEL N800S

129

6.4 Navigation on the N800SMI frame

This chapter provides youwith information on navigating themenus onN800S and editing the values of the pa-
rameters.

6.4.1 Mainmenu

ThemenustructureofN800Scontrolsoftwareconsistsofamainmenuandseveralsubmenus.Navigation in the
mainmenu is shownbelow:

REFERENCEMENU
Dispalys thekeypad
reference value
regardlessof the
selectedcontrol place.

MONITORINGMENU
In thismenuyoucan
browse themonitoring
values.

PARAMETERMENU
In thismenuyoucan
browseandedit the
parameters.

SYSTEMMENU
Here youwill be
able tobrowsesystem
parameterand fault
submenu.

Figure6.2: ThemainmenuofN800SMI frameurerer 6.2: ThemainmenuofN800SMI frarar
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6.4.2 Referencemenu

Press toenter Chang
editmode value

Figure6.3:Referencemenudisplay

Move to the referencemenu with the UP / DOWN button (see Figure 6.2). The reference value can be changed
withUP /DOWNbuttonasshown inFigure6.3.
If the value has big change, first press Left and Right buttons to select the digit which has to be changed, then
pressUpbuttonto increaseandDownbuttontodecreasesthevalue intheselecteddigit .Thechangingreference
frequencywill be taken intouse immediatelywithout pressingOK.

Note! LEFT and RIGHT buttons can be used to change the direction in Ref menu in local control mode.
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6.4.3 Monitoringmenu

Figure6.4:Monitoringmenudisplay

Monitoring valuesareactual valuesofmeasuredsignalsaswell as statusof somecontrol settings. It is visible in
N800Sdisplay, but it cannot beedited. Themonitoring valuesare listed inTable6.2.

Pressing Left/Right button to change the actual parameter to the first parameter of the next group, to browse
monitor menu from V1.x to V2.1 to V3.1 to V4.1. After entering the desired group, themonitoring values can be
browsed by pressingUP /DOWNbutton, as shown in Figure 6.4. InMONmenu the selected signal and its value
arealternateing in thedisplaybypressingOKbutton.

Note! Turn on drive power, arrowhead of main menu is at MON, V x.x or monitor parameter value of Vx.x is displayed
inPanel. Display Vx.x ormonitor parameter value of Vx.x is determinedby the last showstatus before power shut down.
E.g., it was V4.5, and it is also V4.5 when restart.

1) PressOK toenter,Monitoringmenu 2) PressLeft/Right tobrowseotherMonitoringgroups

3) PressDown tobrowseV4.5 4) PressOK the value is displayed

5) PressOKV4.5 is display
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Table6.2:Monitoring values

Code Monitoring signal Unit ID Description

V1.1 Output frequency Hz 1 Output frequency tomotor

V1.2 Frequency reference Hz 25 Frequency reference tomotor control

V1.3 Motor speed rpm 2 Calculatedmotor speed

V1.4 Motor current A 3 Measuredmotor current

V1.5 Motor torque % 4 Calculated actual / nominal torque of themotor

V1.6 Motor shaft power % 5 Calculated actual / nominal power of themotor

V1.7 Motor voltage V 6 Motor voltage

V1.8 DC-link voltage V 7 Measured DC-link voltage

V1.9 Unit temperature °C 8 Heatsink temperature

V1.10 Motor temperature % 9 Calculatedmotor temperature

V1.11 Output Power KW 79 Output power from drive tomotor

V2.1 Analog input 1 % 59 AI1 signal range in percent of used range

V2.2 Analog input 2 % 60 AI2 signal range in percent of used range

V2.3 Analog output % 81 AO signal range in percent of used range

V2.4 Digital input status DI1, DI2, DI3 15 Digital input status

V2.5 Digital input status DI4, DI5, DI6 16 Digital input status

V2.6 RO1, RO2, DO 17 Relay / digital output status

V2.7 Pulse train / encoder input % 1234 0 - 100% scale value

V2.8 Encoder rpm rpm 1235
Scaled according to Encoder pulses /
revolution parameter
Analogue input signal 1 in % from option board,
hidden until an option board is connected

Analogue output signal 1 in % from option board,
hidden until an option board is connected

V2.11 Analog input E1 % 61

V2.12 Analog output E1 % 31
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Table6.2:Monitoring values

Code Monitoring signal Unit ID Description

V2.13 Analog output E2 % 32
Analogueoutput signal 2 in% fromoption
board, hidden until an option board is
connected

This monitor value shows status of the
digital inputs 1-3 from option board, hid-
den until an option board is connected

V2.14 DIE1, DIE2, DIE3 33

V2.15 DIE4, DIE5, DIE6 34

V2.16 DOE1, DOE2, DOE3 35

V2.17 DOE4, DOE5, DOE6 36

V2.18 Temperature input 1 50

V2.19 Temperature input 2 51

V2.20 Temperature input 3 52

V3.1 Drive status word 43

This monitor value shows status of the
digital inputs 4-6 from option board, hid-
den until an option board is connected

This monitor value shows status of the
relay outputs 1-3 fromoption board, hid-
den until an option board is connected

This monitor value shows status of the
relay outputs 4-6 fromoption board, hid-
den until an option board is connected

Measured value of Temperature input 1
in temperature unit (Celsius or Kelvins)
by parameter setting, hidden until an op-
tion board is connected

Measured value of Temperature input 2
in temperature unit (Celsius or Kelvins)
by parameter setting, hidden until an op-
tion board is connected

Measured value of Temperature input 3
in temperature unit (Celsius or Kelvins)
by parameter setting, hidden until an op-
tion board is connected

Bit codes status of drive
B0 = Ready
B1 = Run
B2 = Reverse
B3 = Fault
B6 = RunEnable
B7 = AlarmActive
B12 = RunRequest
B13 =MotorRegulatorActive
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Table6.2:Monitoring values

Code Monitoring signal Unit ID Description

V3.2 Application status word 89

V3.3 DIN status word 56

V4.1 PID setpoint % 20

V4.2 PID feedback value % 21

V4.3 PID error % 22

V4.4 PID output % 23

V4.5 Process 29

Bit codes status of application:
B3 = Ramp 2 Active
B5 = Remote CTRL Place 1 active
B6 = Remote CTRL Place 2 active
B7 = Fieldbus Control Active
B8 = Local Control Active
B9 = PC Control Active
B10 = Preset Frequencies Active

Regulator setpoint

B0 = DI1
B1 = DI2
B2 = DI3
B3 = DI4
B4 = DI5
B5 = DI6
B6 = DIE1
B7 = DIE2
B8 = DIE3
B9 = DIE4
B10 = DIE5
B11 = DIE6

Regulator actual value

Regulator error

Regulator output

Scaled process variable see par. 15.18
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6.4.4 Parametermenu

InParametermenuonlytheQuicksetupparameterlist isshownasdefault.Bygivingthevalue0totheparameter
17.2, it is possible to openother advancedparameter groups. Theparameter lists anddescriptions canbe found
in chapters7and8.

The following figureshows theparametermenuview:

Figure6.5:Parametermenu

Theparameter canbechangedas theFigure6.5.
Left/RightbuttonisavailableinsideParametermenu.PressingLeft/Rightbuttontochangetheactualparameter
to the first parameterof thenext group (Example:
any parameter of P1… is displayed ->RIGHTbutton ->P2.1 is displayed ->RIGHTbutton ->P3.1 is displayed…).
After entering the desired group, pressingUP / DOWNbutton to select root parameter number, and then press
OKbutton todisplay the valueof theparameterandalsoenter editmode.

1) PressOK toenterPa r.menu 2) PressRight tobrowseotherPar. group

3) Pressdownbutton tobrowseP3.4 4) PressOKbutton toenter editmode

5) PressUp /Down tochangevalue

6) PressOK toconfirm
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Ineditmode,LeftandRightbuttonsareusedtoselect thedigitwhichhastobechanged,andUpincreases/Down
decreasesparameter value.

In editmode, the value of Px.x is displayed blinkingly in the panel. After about 10 s, Px.x is displayed in the panel
again if youdon't pressanybutton.

Note! In edit mode, if you edit the value and don't press OK button, the value isn't changed successfully.
In edit mode, if you don't edit the value, you can press Reset / Back button to display Px.x again.

6.4.5 Systemmenu

SYSmenuincludingfaultsubmenu, fieldbussubmenuandsystemparametersubmenu,andthedisplayandop-
erationofthesystemparametersubmenuissimilartoPARmenuorMONmenu.Insystemparametersubmenu,
therearesomeeditableparameter (P) andsomeuneditableparameter (V).
TheFault submenuofSYSmenu includesactive fault submenuand fault history submenu.

Figure6.6: Faultmenu

1) PressOK toenterV1.1 2) PressLeft/Right button tobrowseothergroups

3) Pressdown tobrowseotheractive faults 4) PressOK toselect one fault tobrowse its time

5) Browse for fault code(Cxx),
subcode(Id xx), days(d xx),
hours(Hxx),minutes(Mxx)
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In active fault situation,FAULTarrow isblinkingand thedisplay isblinkingactive faultmenu itemwith fault code.
If there are several active faults, you can check it by entering the active fault submenu F5.x. F5.1 is always the
latest active fault code. Theactive faults canbe reset bypressingBACK/RESETbuttonwith long time (>2s),
whentheAPI is inactivefaultsubmenulevel (F5.x). If thefaultcannotbereset, theblinkingcontinues. It ispossible
to select other display menus during active fault, but in this case the display returns automatically to the fault
menuifnobuttonispressedin10seconds.Thefaultcode,subcodeandtheoperatingday,hourandminutevalues
at the fault instant areshown in the valuemenu (operatinghours=displayed reading).

Note!Fault History can be reset by long pressing theBACK /RESET button for 5 second time,when the API
is in fault history submenu level (F6.x), it will also clear all active faults.

SeeChapter 5 for fault descriptions.

6.5 Navigation on the N800SMR frame

This chapter provides youwith information on navigating themenus on theMR frame and editing the values of
theparameters.

6.5.1 Mainmenu

Themenustructureof thecontrolsoftwareforN800SMRframeconsistsofamainmenuandseveralsubmenus.
Navigation in themainmenu is shownbelow:
If the text is too long fordisplay, the text scrolls to show the full text string.

MonitoringMenu
Display formonitoring values

ParametersMenu
Setting valuesof parameters

DiagonosticsMenu
Checking for faults anda reset

I/Oandhardwaremenu
Checkingsetting valuesof options

Usersettings
Parametersbackup, comparison, etc

User levels
Acess level setting foruser

Figure6.7:mainmenu
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6.5.2 Menu for changing control place

Figure6.8:Menu for changingcontrol place

Move to LOCAL/REMOTE menu using the FUCNTION button. And, you can select your control place using
UP/DOWNbutton. “0”=I/OControl place, “1”=Keypedcontrol place

6.5.3 Frequency referencemenu

Figure6.9:Menu for frequency referencemenu

Move toCONTROLPAGE-> frequency referencemenuusing theFUNCTbuttonand theUP/DOWNbutton. The
frequency reference valuecanbechangedwith theUP/DOWNbutton. If youwant to change thedigits in the fre-
quency reference value, it canbeadjusted thedigits usingLeft/Right button.

6.5.4 Menu for changing ofmotor rotating direction

Figure6.10:Menu for changingofmotor rotatingdirection

Move toCONTROLPAGE->CHANGEDIRECTIONmenuusing theFUNCTbuttonand theUP/DOWNbutton. It
canbeselecteda forwarddirection(“0”) anda reversedirection(“1”).

or

or

or
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6.5.5 Monitoringmenu

①PressOKbutton toenter, ②PressUP/DOWNandOKbutton
Monitoringmenu tobrowseotherMonitoringgroups.

③Select amonitoring value
using theUP/DOWNbutton

Figure6.11:Monitingmenudisplay

Monitoring valuesareactual valuesofmeasuredsignals aswell as statusof somecontrol settings. It is visible
inN800Sdisplay, but it cannot beedited. Themonitoring valuesconsist of 4groups -BASIC, I/O,ADVANCED,
PIDCONTROL.

Themonitoring valuesare listed inTable6.3.

or

or
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Table6.3:Mitoring values

Group Code Monitoring signal DescriptionUnit ID

BASIC

V1.1.1 Output frequency Hz 1

V1.1.2 Frequency reference Hz 25

V1.1.3 Motor speed rpm 2

V1.1.4 Motor current A 3

V1.1.5 Motor torque % 4

V1.1.6 Motor shaft power % 5

V1.1.7 Motor voltage V 6

V1.1.8 DC-link voltage V 7

V1.1.9 Unit temperature °C 8

V1.1.10 Motor temperature % 9

V1.1.11 Output Power

Output frequency tomotor

Frequency reference tomotor control

Calculatedmotor speed [rpm]

Measuredmotor current

Calculated actual / nominal torque of the
motor

Calculated actual / nominal power of the
motor

V1.2.11 Analog input E1 % 61
Analogue input signal 1 in % from option
board, hidden until an option board is con-
nected

V1.2.13 Analog output E2 % 32
Analogue output signal 2 in % from option
board, hidden until an option board is con-
nected

Motor voltage

Measured DC-link voltage

Heatsink temperature

Calculatedmotor temperature

Output power from drive tomotorKW 73

I/O

V1.2.1 Analog input 1 % 59

V1.2.2 Analog input 2 % 60

V1.2.3 Analog output % 81

AI1 signal range in percent of used range

AI2 signal range in percent of used range

AO signal range in percent of used range

V1.2.4 Digital input status DI1, DI2, DI3 15

V1.2.5 Digital input status DI4, DI5, DI6 16

Digital input status

Digital input status

V1.2.6 RO1, RO2, DO 17 Relay / digital output status

V1.2.12 Analog output E1 % 31 Analogue input signal 1 in % from option
board, hidden until an option board is con-
nected

V1.2.14 DIE1, DIE2, DIE3 33
Thismonitor value shows status of the
digital input 1-3 from option board, hidden
until an option board is connected
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Table6.3:Mitoring values

V1.3.1 Drive status word 43

Bit codes status of drive
B0 = Ready
B1 = Run
B2 = Reverse
B3 = Fault
B6 = Run Enable
B7 = Alarm Active
B12 = Run Request
B13 =Motor Regulator Active

Group Code Monitoring signal DescriptionUnit ID

I/O

V1.2.15 DIE4, DIE5, DIE6 34
Thismonitor value shows status of the
digital inputs 4-6 from option board, hid-
den until an option board is connected

V1.2.16 DOE1, DOE2, DOE3 35
Thismonitor value shows status of the
relay outputs 1-3 from option board, hid-
den until an option board is connected

V1.2.17 DOE4, DOE5, DOE6 36
Thismonitor value shows status of the
relay outputs 4-6 from option board, hid-
den until an option board is connected

V1.2.18 Temperature input 1 50

Measured value of Temperature input 1 in
temperature unit (Celsius or Kelvins) by
parameter setting, hidden until an option
board is connected

V1.2.19 Temperature input 2 51

Measured value of Temperature input 2 in
temperature unit (Celsius or Kelvins) by
parameter setting, hidden until an option
board is connected

V1.3.2 Application status word 89

Bit codes status of application:
B3 = Ramp 2 Active
B5 = Remote CTRL Place 1 active
B6 = Remote CTRL Place 2 active
B7 = Fieldbus Control Active
B8 = Local Control Active
B9 = PC Control Active
B10 = Preset Frequencies Active

V1.3.3 DIN status word 56

B0 = DI1
B1 = DI2
B2 = DI3
B3 = DI4
B4 = DI5
B5 = DI6
B6 = DIE1
B7 = DIE2
B8 = DIE3
B9 = DIE4
B10 = DIE5
B11 = DIE6

V1.2.20 Temperature input 3 52

Measured value of Temperature input 3 in
temperature unit (Celsius or Kelvins) by
parameter setting, hidden until an option
board is connected

ADVANCED
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Table6.3:Mitoring values

6.5.6 Parametermenu

InParametermenuonly theQuicksetupparameter list is shownasdefault.Bygiving the value0 to theparam-
eter 2.17.2, it is possible toopenotheradvancedparametergroups. Theparameter lists anddescriptions canbe
found in chapters7and8.

The following figureshows theparametermenuview:

①PressOK toenterParametermenu ②PressUP/DOWNtobrowseadesired
parametergroup, andpushOKbutton

③PressUP/DOWNtoselect aparameter, ④Select aparameter valueusing
andpushOKbutton UP/DOWNbutton

Figure6.12:Parametermenudisplay

Group Code Monitoring signal DescriptionUnit ID

PID
CONTROL

V1.4.1 PID setpoint % 20

V1.4.2 PID feedback value % 21

V1.4.3 PID error % 22

V1.4.4 PID output % 23

Regulator setpoint

Regulator actual value

Regulator error

Regulator output

V1.4.5 Process 29 Scaled process variable

or

or or
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Theparameter canbechangedas theFigure6.12.

Press theOKbuttonafter selecting thedesiredparametergroupusingUP/DOWNbutton, and then itwillmove
to theparametergroup.Press theOKbuttonafter selectingaparameterusingUP/DOWNbutton, and then it
willmove to theparameteredit display.
In this editmode, youcan increaseordecrease the valueusingUP/DOWNbutton.Also, if youwant to change
thedigits in the value, use theLeft/Right button.

6.5.7 Diagnosticsmenu

The diagnosticsmenu shows faluts, reset, counter and software infomation.

①PressOK toenterdiagnosticsmenu ②PressUP/DOWNbutton tobrowse
otherdiagnosticsgroupandpushOK

③Searchadiagnosticsparameterormonitoing
usingUP/DOWNbutton, and thenpushOK

Figure6.13:Diagnosticsmenudispaly

6.5.7.1 Active faults

When there is a fault, thedisplay shows thenameof the fault andblinks.PushOK togoback to theDiagnostics
menu. ThesubmenuActive faults shows thenumberof faults. Tosee the fault-timedata,makeaselectionof a
fault andpushOK.

The fault staysactiveuntil you reset it. Thereare4ways to reset a fault.
• Push theReset button for 2 s.
• Go into thesubmenuReset faults anduse theparameterResetFaults.
• Givea reset signal in the I/O terminal.
• Givea reset signalwith the fieldbus.

oror

or
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TheActive faults submenucankeepastorageofmaximum10 faults. Thesubmenushows
the faults in thesequence inwhich theyoccurred.

6.5.7.2 Reset faults

In thismenu, youcan reset faults. See instructions inChapter 5. Fault tracing.

CAUTION!
Before you reset the fault, remove theexternalControl signal toprevent that you restart thedrive.

6.5.7.3 Faults history

Youcansee40 faults in theFault history.
Tosee thedetails of a fault, go intoFault history, find the fault andpushOK

6.5.7.4 Total Counters

If you readacounter value through fieldbus, seeChapter 8.18Total and trip counters.

Table6.4: The total counterparameters in thediagnosticsmenu

Code Parameter DescriptionUnit IDMin

V3.5.1 Energy Counter Varies 2291

The quantity of energy taken from the supply net-
work. You cannot reset the counter. In the text
display: the highest energy unit that the display
shows is MW. If the counted energy becomes
more than 999.9 MW, no unit shows on the dis-
play.

V3.5.4 Operating Time a The operating time of the control unit in total
years.

V3.5.5 Operating Time d The operating time of the control unit in total
days.

V3.5.6 Operating Time hh:min:
ss

The operating time of the control unit in hours,
minutes and seconds.

V3.5.10 Run Time hh:min:
ss

Themotor run time in hours, minutes and sec-
onds.

V3.5.14 Power On Time hh:min:
ss

The power on time in hours, minutes and sec-
onds.

V3.5.8 Run Time a Themotor run time in total years.

V3.5.9 Run Time d Themotor run time in total days.

V3.5.12 Power On Time a The power on time in total years.

V3.5.13 Power On Time d The power on time in total days.

V3.5.15 Start Command
Counter

Max Default

2295 The number of times that the power unit has
been started.
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6.5.7.5 Trip counters

If you readacounter value through fieldbus, seeChapter 8.18Total and trip counters.

Table6.5: The trip counterparameters in thediagnosticsmenu

6.5.7.6 Software info

Table6.5: Thesoftware infoparameters in thediagnosticsmenu

6.5.8 I/O ANDHARDWAREMENU

In thismenu, therearedifferent settings that are related to theoptions. The values in this
menuare rawvalues, that is, theyarenot scaledby theapplication.

P3.6.6 Operating Time hh:mm:ss The operating time in hours, minutes and sec-
onds.

V3.7.2 Software
Package ID The code for the software identification.

Code Parameter DescriptionUnit IDMin

P3.6.1 Energy Trip
Counter 2296

You can reset this counter.
In the text display: the highest energy unit that
the display shows is MW. If the counted energy
becomesmore than 999.9 MW, no unit shows on
the display.
Resetting the counter
• In the text display: Push the OK button for 4 s.
• In the graphical display: Push OK. A Reset
counter page shows. Push OK again.

P3.6.4 Operating Time a The operating time in total years.

Max Default

Varies

P3.6.5 Operating Time d The operating time in total days.

Code Parameter DescriptionUnit IDMin

V3.7.4 System Load 0 % 2300 The load on the control unit CPU

V3.7.3 Software
Package Version The code for the software identification

V3.7.7 Application
Version

Max

100

Default

V3.7.6 Application ID The code of the application.
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① Press OK to enter I/O ② Press UP/DOWN button to browse other
and hardware menu I/O and hardware group and than push OK

③ Search a parameter using UP/DOWN button,
and then push OK

Figure6.14: I/Oandhardwaremenudisplay

6.5.8.1 Basic I/O

In theBasic I/Omenu, youcanmonitor thestatusesof the inputsand theoutputs.

Table6.7: Thebasic I/Oparameters in the I/OandHardware

or

or

Code Parameter DescriptionUnit IDMin

V4.1.1 Digital Input 1 0 2502 Status of the digital input signal

Max

1

Default

0

V4.1.2 Digital Input 2 0 2503 Status of the digital input signal1 0

V4.1.3 Digital Input 3 0 2504 Status of the digital input signal1 0

V4.1.4 Digital Input 4 0 2505 Status of the digital input signal1 0

V4.1.5 Digital Input 5 0 2506 Status of the digital input signal1 0
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Table6.7: Thebasic I/Oparameters in the I/OandHardware

6.5.8.2 Option board slot

The parameters in this menu are different for all the option boards. You see the parameters of the option board that
you installed. If there is no option board in the slot E, you do not see parameters.

When you remove an option board, the fault code 39 and the fault name “Device removed” show on the display. See
Chapter 5. Fault tracing.

Table6.8:Optionboard relatedparameters

Code Parameter DescriptionUnit IDMin

V4.1.6 Digital Input 6 0 2507 Status of the digital input signal

Max

1

Default

0

V4.1.8 Analogue Input 1 0 % 2509 Status of the analogue input signal100 0.00

V4.1.10 Analogue Input 2 0 % 2511 Status of the analogue input signal100 0.00

V4.1.7
Analogue Input 1

Mode 1 2508

Shows themode that is set for the analogue input
signal. The selection is made with a DIP switch on
the control board.
1 = 0...20mA
3 = 0...10V

3 3

V4.1.9
Analogue Input 2

Mode 1 2510

Shows themode that is set for the analogue input
signal. The selection is made with a DIP switch on
the control board.
1 = 0...20mA
3 = 0...10V

3 3

V4.1.12 Analogue Output 1 0 % 2513 Status of the analogue output signal100 0.00

V4.1.11
Analogue Output 1

Mode 1 2512

Shows themode that is set for the analogue out-
put signal. The selection is made with a DIP
switch on the control board.
1 = 0...20mA
3 = 0...10V

3 1

V4.1.13 Relay Output 1 0 2514 Status of the relay output signal1 0

V4.1.14 Relay Output 2 0 2515 Status of the relay output signal1 0

V4.1.15 Relay Output 3 0 2516 Status of the relay output signal1 0

Menu Function Description

Slot E
Settings The settings that are related to the option board

Monitoring Monitor the data that is related to the option board
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6.5.8.3 Real time clock

Table6.9: The real timeclockparameters in the I/OandHardwaremenu

6.5.8.4 Power unit settings

In this menu, you can change the settings of the fan, the brake chopper and the sine filter. The fan operates in the op-
timisedor thealwaysonmode. In theoptimisedmode, the internal logic of thedrive receivesdata about the temperature
and controls the fan speed. After the drive goes in the Ready state, the fan stops in 5 minutes. In the always onmode,
the fan operates in full speed, and does not stop. The Sine filter keeps the overmodulation depth in limits and does not
let the thermalmanagement functions decrease the switching frequency.

Table6.10:Powerunit settings

Code Parameter DescriptionUnit IDMin Max Default

V4.5.2 Time hh:mm
:ss 2201 The current time of the day

V4.5.3 Date dd.mm. 2202 The current date

V4.5.4 Year yyyy 2203 The current year

V4.5.5 Daylight Saving 1 2204

The daylight saving rule
1 = Off
2 = Eu : starts on the last Sunday in March, ends
on the last Sunday in October

3 = Us : starts on the 2nd Sunday in March, ends
on the 1st Sunday in November

4 = Russia (permanent)

4 1

V4.5.1 Battery State 1 2205

Status of the battery.
1 = Not installed
2 = Installed (Not available)
3 = Replace the battery

3 2

Code Parameter DescriptionUnit IDMin Max Default

P4.6.1.1 Fan Control Mode 0 2377 0 = Always on
1 = Optimised1 1

P4.6.4.1 Sine Filter 0 2527 1 = Enabled1 0

P.4.6.2.1 Brake Chopper
Mode 0 2526

0 = Disabled
1 = Enabled (Run)
2 = Enabled (Run & Stop)
3 = Enabled (Run, no testing)

3 0
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6.5.8.5 Keypad

Table6.11: Thekeypadsettings

6.5.8.6 Fieldbus

In the I/OandHardwaremenu, thereare theparameters that are related to fieldbusboards. You can find the instructions
on how to use these parameters in the related fieldbusmanual.

(P4.8.1.1 PROTOCOL, “0” = NO PROTOCOL, “4”=MODBUS RTU)

Table6.12: Fieldbussettings

Code Parameter DescriptionUnit IDMin Max Default

P4.7.3 Menu Index Set a page to be themenu index. (The selection 1
in P4.7.2.)

P4.7.5 Backlight Time 0 min
Set the time after which the blacklight of the dis-
play turns off. If the value is set to 0, the black-
light is always on.

60 5

P4.7.1 Timeout Time 0 min
The time after which the display goes back to the
page that is set with parameter P4.7.2.
0 = Not used

60 0

P4.7.2 Default Page 0

The page that the display shows when the drive is
powered up, or when the time that is set with
P4.7.1 is expired. If the value is set to 0, the dis-
play shows the last page that it showed.
0 = None
1 = Amenu index
2 =Mainmenu
3 = Control page
4 =Multimonitor

4 0

Submenu level 1 Submenu level 2 Submenu level 3 Submenu level 4

RS-485 Common settings Protocol Modbus RTU

Slave address

Baud rate

Parity type

Stop bits

Communication timeout

Operatemode

RS-485 Modbus RTU Parameters
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Table6.12: Fieldbussettings

6.5.9 User settings

① Press OK to enter Uesr settings ② Press UP/DOWN button to browse other
user settings and push OK

Submenu level 1 Submenu level 2 Submenu level 3 Submenu level 4

Fieldbus protocol status

Communication status

Illegal functions

Illegal data addresses

Illegal data values

Slave device busy

Memory parity error

Slave device failure

Last fault response

Control Word

StatusWord

RS-485 Modbus RTU Monitoring

or
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③ Search a parameter using UP/DOWN button,
and then push OK

Figure6.15:User settingsmenudisplay

The user settingsmenu shows language selection, parameter backup, paramenter comparison and drive name.

Table6.13:General settings in theuser settingsmenu

Table6.14: Theparameterbackupparameters in theuser settingsmenu

or

Code Parameter DescriptionUnit IDMin Default

P5.1
Language
selection Varies 802 The selection is different in all the language

packages.Varies

M5.5
Parameter
backup See Table 6.14 Parameter backup.

M5.6
Parameter
compare

P5.7 Drive name

Max

Varies

2528 necessary.

Code Parameter DescriptionUnit IDMin Default

B5.5.1 Restore Factory
Defaults 831 Restores the default parameter values and starts

the Startup wizard.

B5.5.4 Save to Set 1 2489 Saves the parameter values to the user parame-
ter set 1.

B5.5.6 Save to Set 2 2491 Saves the parameter values to the user parame-
ter set 2.

Max

B5.5.5
Restore from
Set 1 2490 Loads the parameter values in the user parame-

ter set 1 to the drive.

B5.5.7 Restore from
Set 2 2492 Loads the parameter values in the user parame-

ter set 2 to the drive.
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6.5.10 User levels

Use the User level parameters to keep the personnel who are not approved frommaking changes in the parameters.
You can also prevent accidental changes in the parameters.

When youmake a selection of a user level, the user cannot see all the parameters on the display of the control panel.

① Press OK to enter Uesr levels ② Press UP/DOWN button to browse
other user levels and push OK

③ Search a parameter using UP/DOWN button,
and then push OK

Figure6.16:User levelsmenudisplay

or

or
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Table6.15: Theuser level parameters

CAUTION!
Donot lose theaccesscode. If theaccesscode is lost, contact yournearestService center orpartner.

6.5.10.1 Change the access code of the user levels

1 ) Go to the itemAcesscode in theUser levels.
2 ) PressOKbutton.
3 ) Tochange thedigits of theacesscode, use theRight/Left button, and youcanedit values inadigit of
accesscodewith theUP/DOWNbutton.

4) Accept thechangewith theOKbutton.

Code Parameter DescriptionUnit IDMin DefaultMax

P7.2 Access Code 0 2362

If you set value to be to other than 0 before you go
to Monitoring from, for example, Normal, you
have to give the access code when you go back to
Normal. This prevents personnel who are not ap-
proved frommaking changes in the parameters
on the control panel.

099999

P7.1 User Level 1 1194

1 = Normal : All themenus are visible in themain
menu

2 =Monitoruing : Only themonitoring and user
level menus are visible in themainmenu

3 = Favourites : Not available

13
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7. STANDARDAPPLICATION PARAMETERS
Onthenextpagesyoucan find the listsofparameterswithin the respectiveparametergroups.For theN800SMI
frameand theMR frame. Theparameterdescriptionsaregiven inChapter 8 .

Explanations:

NOTE! Thismanual is for N800S standard application only.

Astheparametersaredividedintobelowgroupsincaseof theMRframe,theparametersaresettedafteragroup
as followshasbeenselected inkeypad.

M2.1 Motor setting M2.10 FieldBus

M2.2 Start/Stop setup M2.11 Prohibited Frequencys

M2.3 Reference M2.12 Limit Supervisions

M2.4 Ramps and Brakes M2.13 Protections

M2.5 Digital Inputs M2.14 Automatic Reset

M2.6 Analog Inputs M2.15 PID Control

M2.8 Digital Outputs M2.16 Motor Preheat

M2.9 Analog outputs M2.17 Application Setting

Code

Parameter

Min

Max

Unit

Default

ID

Px.x

Location indication on the keypad; Shows the operator the present Monitoring
value number or Parameter number

Name ofmonitoring value or parameter

Minimum value of parameter

Maximum value of parameter

Unit of parameter value; given if available

Factory preset value

ID number of the parameter (used with fieldbus control)

Modifiable only in stop state
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Table 7.1: Quick setup parameters
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MI frame

Code
Parameter Min Max Unit Default ID Note

P1.1
Motor nominal
voltage 180 690 V Varies 110

Check rating plate on the
motor.

P1.2
Motor nominal
frequency 30.00 320.00 Hz

50.00/

60.00
111

Check rating plate on the
motor.

P1.3
Motor nominal
speed 30 20000 rpm

1440/

1720
112

Default applies for a 4-
polemotor.

P1.4
Motor nominal
current 0.2 x INunit 2.0 xINunit A INunit 113

Check rating plate on the
motor.

P1.5
Motor cosΦ
(Power Factor) 0.30 1.00 0.85 120

Check rating plate on the
motor.

P1.7 Current limit 0.2 x INunit 2.0 x INunit A 1.5 x INunit 107 Maximummotor current

P1.15 Torque boost 0 1 0 109
0 = Not used

1 = Used

P2.1
Remote control
place 1 selection 0 2 0 172

0 = I / O terminal

1 = Fieldbus

2 = Keypad

P2.2 Start function 0 1 0 505
0 = Ramp

1 = Flying start

P2.3 Stop function 0 1 0 506
0 = Coasting

1 = Ramp

P3.1 Min frequency 0,00
MI=P3.2

MR=P2.3.2
Hz 0.00 101 Minimum freq reference

P3.2 Max frequency
MI=P3.1

MR=P2.3.1
320.00 Hz

50.00/
102 Maximum freq reference

60.00

P3.3

MR frame

P2.1.1

P2.1.2

P2.1.3

P2.1.4

P2.1.5

P2.1.7

P2.1.15

P2.2.1

P2.2.2

P2.2.3

P2.3.1

P2.3.2

P2.3.3
Remote Control
Place 1 frequency
reference seclection

1 Varies 7 117

1 = Preset speed 0

2 = Keypad

3 = Fieldbus

4 = AI1

5 = AI2

6 = PID

7 = AI1+ AI2

8 =Motor potentiometer

9 = Pulse train / Encoder

10 = AIE1

11 = Temperature input 1

12 = Temperature input 2

13 = Temperature input 3



N800S

156

7. STANDARDAPPLICATION PARAMETERS

Table7.1:Quicksetupparameters

MI frame

Code
Parameter Min Max Unit Default ID Note

P3.4 Preset speed 0 MI=P3.1
MR=P2.3.1

MI=P3.2
MR=P2.3.2 Hz 5.00 180

Preset speed0 is usedas frequency
refer ence when P3.3 = 1

P.3.6 Preset speed 2 MI=P3.1 MI=P3.2

MR=P2.3.1 MR=P2.3.2

Hz 15.00 106 Activated by digital inputs

P3.5 Preset speed 1 MI=P3.1

MR=P2.3.1

MI=P3.2

MR=P2.3.2

Hz 10.00 105 Activated by digital inputs

P3.7 Preset speed 3 MI=P3.1 MI=P3.2

MR=P2.3.1 MR=P2.3.2

Hz 20.00 126 Activated by digital inputs

P4.2 Acceleration time 1 0.1 3000.0 s 3.0 103
Acceleration time from 0 Hz to
maximum frequency.

Deceleration time frommaximum
frequency to 0 Hz.P4.3 Deceleration time 1 0.1 3000.0 s 3.0 104

P6.1 AI1 Signal range 0 1 0 379

P6.5 AI2 Signal range 0 1 0 390

P14.1 Automatic reset 0 1 0 731

P17.2

MR frame

P2.3.4

P2.3.6

P2.3.5

P2.3.7

P2.4.2

P2.4.3

P2.6.1

P2.6.5

P2.14.1

P2.17.2 Parameter
conceal 0 1 1 115

0 = Disable
1 = Enable

0 = 0 - 100%
1 = 20% - 100%
20% is the same as 2 V
minimum signal level.

0 = 0 - 100%
1 = 20% - 100%
20% is the same as 2 V
or 4mAminimum signal level.

0 = All parameters visible
1 = Only quick setup
parameter group visible
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7.2 Motor settings (Control panel: Menu PAR -> P1)

Table7.2:Motor settings

MI frame

Code
Parameter Min Max Unit Default ID Note

P1.1
Motor nominal
voltage 180 690 V Varies 110

Check rating plate on the
motor

P1.2
Motor nominal
frequency 30.00 320.00 Hz 50.00/ 60.00 111

P1.3 Motor nominal
speed 30 20000 rpm 1440/1720 112

P1.4
Motor nominal
current 0.2 x INunit 2.0 x INunit A INunit 113

P1.5 0.30 1.00 0.85 120

P1.7 Current limit 0.2 x INunit 2.0 x INunit A 1.5 x INunit 107 Maximummotor current

P1.8 0 1 0 600

P1.9 U / f ratio 0 2 0 108

P1.10 Field weakening
point 8.00 320.00 Hz 50.00/60.00 602

P1.11 Field weakening
point voltage 10.00 200.00 % 100.00 603

P1.12 U / f mid point
frequency 0.00

MI=P1.10
MR=P2.1.10

Hz 50.00/60.00 604

P1.13 U / f mid point
voltage 0.00

MI=P1.11
MR=P2.1.11

% 100.00 605

P1.14 Zero freq voltage 0.00 40.00 % 0.00 606

P1.15 Torque Boost 0 1 0 109

P1.16

MR frame

P2.1.1

P2.1.2

P2.1.3

P2.1.4

P2.1.5

P2.1.7

P2.1.8

P2.1.9

P2.1.10

P2.1.11

P2.1.12

P2.1.13

P2.1.14

P2.1.15

P2.1.16
Switching
frequency 1.5 16.0 kHz 4.0/ 2.0 601

Check rating plate on the
motor

Default applies for a 4-pole
motor.

Check rating plate on the
motor

Check rating plate on the
motor

Motor control
mode

0 = Frequency control
1 = Open loop speed control

P1.6 0 1 0 650P2.1.6 Motor type 0 = Inductionmotor
1 = PMmotor

Field weakening point fre-
quency

Voltage at field weakening
point as % of UNMOT

Mid point frequency for
programmable U / f

Midpoint voltage for program-
mable U / f as % of UNMOT

0 = Disabled
1 = Enabled

0 = Linear
1 = Square
2 = Programmable

PWM frequency. If values
are higher than default,
reduce the current capacity

Voltage at 0 Hz as% of UNMOT

Motor cosΦ
(Power Factor)
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MI frame

Code
Parameter Min Max Unit Default ID Note

P1.17 Brake Chopper 0 2 0 504
0 = Disabled
1 = Enabled: Always
2 = Run state

Brake chopper control
activation level in volt.
For 240V Supply:
240*1.35*1.18 = 382V
For 400V Supply:
400*1.35*1.18 = 638V
Please note that when
brake chopper is used the
overvoltage controller can
be switched off or the
overvoltage reference level
can be set above the brake
chopper level.

P1.18 Brake chopper
level 0 911 V varies 631

P1.19 Motor
identification 0 2 0 631

P1.20 Rs voltage drop 0.00 100.00 % 0.00 662

P1.21 Overvoltage
controller 0 2 1 607

P1.22 Undervoltage
controller 0 1 1 608

P1.23

MR frame

Not
available

P2.1.18

P2.1.19

P2.1.20

P2.1.21

P2.1.22

Not
available Sine filter 0 1 0 522

Voltage drop overmotor
windings as% of UNMOT at
nominal current.

0 = Disable
1 = Enable

0 = Not in use
1 = In use

0 = Not active
1 = Standstill identification
(need run command within
20 s to activate)
2 = Identification with run
(need run command within
20 s to active. Only available
in power.)

0 = Disabled
1 = Enabled, Standard
mode
2 = Enabled, Shock load
mode
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Table7.2:Motor settings

NOTE! These parameters are shown, when P17.2=0(MI frame), P2.17.2=0(MR frame).

MI frame

Code
Parameter Min Max Unit Default ID Note

P1.24 Modulator type 0 65535 28928 648

Modulator configuration word:

B1 = Discontinuousmodulation (DPWMMIN)
B2 = Pulse dropping in overmodulation
B6 = Undermodulation
B8 = Instantaneous DC voltage compensation
B11 = Low noise
B12 = Dead time compensation
B13 = Flux error compensation

P1.25 Efficiency
optimization * 0 1 1 666

Energy optimization, the frequency converte

seach for theminimum cuuren in order to

save energy and lowermotor noise

0 = disabled
1 = enable

P1.26 I/f start enable * 0 1 0 534
0 = disabled
1 = enable

P1.27 I/f start frequency
reference limit * 1 100 % 10 535

Output frequency limit belowwhich the
defined I/f start current is fed tomotor.

P1.28
I/f start current
reference * 0 100.0 % 80.0 536 Current reference in percent of motor

nominal current [1 = 0.1%]

P1.29

MR frame

Not
available

P2.1.25

P2.1.26

P2.1.27

P2.1.28

Not
available

Voltage limiter
enable * 0 1 1 1079

Select voltage limiter mode:

P1.30 P2.1.30 Start Delay Time 0 16 0 1499 0 = Disabled

0 = Disabled
1 = Enabled
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7.3 Start / stop setup (Control panel: Menu PAR -> P2)

Table7.3: Start / stopsetup

MI frame

Code
Parameter Min Max Unit Default ID Note

P2.1 Remote Control
Place Selection 0 2 0 172

0 = I / O terminals

1 = Fieldbus

2 = Keypad

P2.2 Start function 0 1 0 505
0 = Ramp

1 = Flying start

P2.3 Stop function 0 1 0 506
0 = Coasting

1 = Ramp

P2.4 I / O Start / Stop
logic 0 4 2 300

I / O control

signal 1

0 Forward

1 Fwd (edge)

2 Fwd (edge)

3 Start

4 Start (edge)

I / O control

signal 2

Reverse

Inverted Stop

Bev (edge)

Reverse

Reverse

P2.5 Local / Remote 0 1 0 211
0 = Remote control

1 = Local control

P2.6 Keypad control
direction 0 1 0 123

0 = Forward

1 = Reverse

P2.7 Keypad stop
button 0 1 1 114

0 = Keypad control only

1 = Always

P2.8 Remote Control
Place 2 Selection 0 2 0 173

0 = I / O terminals

1 = Fieldbus

2 = Keypad

P2.9

MR frame

P2.2.1

P2.2.2

P2.2.3

P2.2.4

P2.2.5

P2.2.6

P2.2.7

P2.2.8

P2.2.9 keypad button
lock 0 1 0 15520

0 = unlock all keypad button

1 = Loc/Rem button locked
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7.4 Frequency references (Control panel: Menu PAR -> P3)

Table7.4: Frequency references

NOTE! These parameters are shown, when P17.2=0(MI frame), P2.17.2=0(MR frame).

MI frame

Code
Parameter Min Max Unit Default ID Note

P3.1 Min frequency 0.00
MI=P3.2
MR=P2.3.2

Hz 0.00 101
Minimum allowed
frequency reference

P3.2 Max frequency
MI=P3.1
MR=P2.3.1

320.00 Hz 10250.00
/60.00

P3.3

Remote Control
Place 1 frequency
reference
seclection

1 Varies 7 117

1 = Preset speed 0

2 = Keypad

3 = Fieldbus

4 = AI1

5 = AI2

6 = PID

7 = AI1+ AI2

8 =Motor potentiometer

9 = Pulse train / Encoder

10 = AIE1

11 = Temperature input 1

12 = Temperature input 2

13 = Temperature input 3

P3.4 Preset speed 0

MI=P3.1
MR=P2.3.1

MI=P3.2
MR=P2.3.2

Hz 5.00 180

P3.5 Preset speed 1 Hz 10.00 105

P3.6 Preset speed 2 Hz 15.00 106 Activated by digital inputs

P3.7 Preset speed 3 Hz 20.00 126 Activated by digital inputs

P3.8 Preset speed 4 Hz 25.00 127 Activated by digital inputs

P3.9 Preset speed 5 Hz 30.00 128 Activated by digital inputs

P3.10 Preset speed 6 Hz 40.00 129 Activated by digital inputs

P3.11 Preset speed 7 Hz 50.00 130 Activated by digital inputs

P3.12 1 Varies 5 131
As parameter P3.3 forMI frame,
and P2.3.3 for MR frame

Remote Control
Place 2 frequency
reference selection

P3.13 Motor Potentiome-
ter Ramp 1 50 Hz/s 5 331 Speed variation rate

P3.14

MR frame

P2.3.1

P2.3.2

P2.3.3

P2.3.4

P2.3.5

P2.3.6

P2.3.7

P2.3.8

P2.3.9

P2.3.10

P2.3.11

P2.3.12

P2.3.13

P2.3.14
Motor Potentiome-

ter
Reset

0 2 2 367

0 = No Reset

1 = Reset if stopped

2 = Reset if powered down

Maximum allowed
frequency reference

Preset speed 0 is used as fre-
quency reference when P3.3 = 1

Activated by digital inputs
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7.5 Ramps and brakes setup (Control panel: Menu PAR -> P4)

Table7.5:Rampsandbrakesetup

MI frame

Code
Parameter Min Max Unit Default ID Note

P4.1 Ramp S-shape 1 0.0 10.0 s 0.0 500
0 = Linear

0 = S-curve ramp time

Defines the time required for the
output frequency to increase
from zero frequency to
maximum frequency.

>

P4.2 Acceleration time 1 0.1 3000.0 s 3.0 103

P4.3 Deceleration time 1 0.1 3000.0 s 3.0 104

P4.4 Ramp S-shape 2 0.0 10.0 s 0.0 501 See the parameter P4.1 for MI
frame and P2.4.1 for MR frame

P4.5 Acceleration time 2 0.1 3000.0 s 10.0 502 See the parameter P4.1 for MIframe and P2.4.2 for MR frame

0 = Not active

P4.6 Deceleration time 2 0.1 3000.0 s 10.0 503
See the parameter P4.1 for MI
frame and P2.4.3 for MR frame

P4.7 Flux Braking 0 3 0 520

P4.8 Flux Braking
Current

Stop DC current
frequency

Start DC current
time

0.5 x INunit 2.0 x INunit A INunit 519

P4.9 DC Braking Current 0.3 x INunit 2.0 x INunit A INunit 507

P4.10 Stop DC current
time 0.00 600.00 s 0.00 508

P4.11 0.10 10.00 Hz 1.50 515

P4.12

MR frame

P2.4.1

P2.4.2

P2.4.3

P2.4.4

P2.4.5

P2.4.6

P2.4.7

P2.4.8

P2.4.9

P2.4.10

P2.4.11

P2.4.12 0.00 600.00 s 0.00 516

Defines the current level

for flux braking.

Defines the current injected into

themotor during DC brakeing.

The output frequency at which the

DC-braking is applied.

0 = Off
1 = Deceleration
2 = Chopper
3 = Full Mode

Defines the time required for the
output frequency to decrease
frommaximum frequency to zero
frequency.

Determines if braking isONorOFF
and the braking time of the DC-
brake when themotor is stopping.
0 = Not active
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Table7.5:Rampsandbrakessetup

MI frame

Code
Parameter Min Max Unit Default ID Note

P4.13
Accel2 Frequency
Threshold 0.00

MI=P3.2
MR=P2.3.2 Hz 0.00 527 0.00 = disabled

P4.14
Decel2 Frequency
Threshold 0.00

MI=P3.2
MR=P2.3.2 Hz 0.00 528 0.00 = disabled

P4.15
External Brake:
Open Delay

External Brake:
Open Frequency limit

External Brake :
Close Frequency limit

External Brake :
Close Frequency
limit in Reverse

External Brake :
Open/Close Current

limit

0.00 320.00 s 0.20 1544 Delay to open brake after Open
frequency limit is reached

P4.16 0.00 MI=P3.2
MR=P2.3.2

Hz 1.50 1535

P4.17 0.00 MI=P3.2
MR=P2.3.2 Hz 1.00 1539

P4.18 0.00 MI=P3.2
MR=P2.3.2 Hz 1.50 1540

P4.19

MR frame

P2.4.13

P2.4.14

P2.4.15

P2.4.16

P2.4.17

P2.4.18

P2.4.19 0.0 200.0 % 20.0 1585

Opening frequency from forward and
reverse direction.

Close frequency from positive direc-
tion if no run command active.

The brake is not opened if the
current does not exceed this value,
and is closed immediately if current
goes below.

This parameter is set as a percent
of Motor nominal current.

Close frequency from negative
direction if no run command active.
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7.6 Digital inputs (Control panel: Menu PAR -> P5)

Table7.6:Digital inputs

MI frame

Code
Parameter Min Max Unit Default ID

Note

P5.1 I / O control signal 1 0 Varies 1 403

0 = Not used

1 = DI1

2 = DI2

3 = DI3

4 = DI4

5 = DI5

6 = DI6

7 = DIE1

8 = DIE2

9 = DIE3

10 = DIE4

11 = DIE5

12 = DIE6

dI 0.1 =Not used

dI A.1 = DI1

dI A.2 = DI2

dI A.3 = DI3

dI A.4 = DI4

dI A.5 = DI5

dI A.6 = DI6

dI E.1 = DIE1

dI E.2 = DIE2

dI E.3 = DIE3

dI E.4 = DIE4

dI E.5 = DIE5

dI E.6 = DIE6

P5.2 I / O control signal 2 0 Varies 2 404

As parameter P5.1 for MI frame
and P2.5.1 for MR frame

P5.3 Reverse 0 Varies 0 412

P5.4 Ext. fault Close 0 Varies 6 405

P5.5 Ext. fault Open 0 Varies 0 406

P5.6 Fault reset 0 Varies 3 414

P5.7 Run enable 0 Varies 0 407

P5.8 Preset speed B0 0 Varies 4 419

P5.9 Preset speed B1 0 Varies 5 420

P5.10 Preset speed B2 0 Varies 0 421

P5.11 Ramp time 2 selection 0 Varies 0 408

P5.12 Motor potentiometer up 0 Varies 0 418

P5.13 Motor potentiometer down 0 Varies 0 417

Activates control place 2
As parameter P5.1 for MI frame
and P2.5.1 for MR frame

Activates control reference 2
As parameter P5.1 for MI frame
and P2.5.1 for MR frame

P5.14 Remote control place 2 0 Varies 0 425

P5.15
Remote control place
freq reference 2 0 Varies 0 343

P5.16 PID setpoint 2 0 Varies 0 1047

P5.17

MR frame

P2.5.1

P2.5.2

P2.5.3

P2.5.4

P2.5.5

P2.5.6

P2.5.7

P2.5.8

P2.5.9

P2.5.10

P2.5.11

P2.5.12

P2.5.13

P2.5.14

P2.5.15

P2.5.16

P2.5.17 Motor PreHeat Active 0 Varies 0 1044

Activates PID setpoint 2
As parameter P5.1 for MI frame
and P2.5.1 for MR frame

Activates theMotor Pre- Heat
(DC-Current) in stop state when
parameter Motor Preheat function
is set to 2 As parameter P5.1 for
MI frame and P2.5.1 for MR frame

MI frame MR frame
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-PROGRAMMINGOFDIGITALANDANALOGUE INPUTS

1)Setting to "not used" :

① In theeditmode, The letter “d”blinks. ②Change to“dI 0.1”,
Press theUP/DOWNbutton Press theOKbutton

2)Setting thedigital output (for settingP2.5.1 toDIE2)

① In theeditmode, press theUP/DOWN ② Move toslotE, andpress the
Right button. Then, “1”blinks

③Change1 to2usingUPbutton, thenpressOKbutton

or

or
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7.7 Analogue inputs (Control panel: Menu PAR -> P6)

Table7.7:Analogue inputs

MI frame

Code
Parameter Min Max Unit Default ID Note

P6.1 AI1 Signal range 0 1 0 379
0 =0-100% (0-10V)

1 =20-100% (2-10V)

P6.2 AI1 Custommin -100.00 100.00 % 0.00 380 0,00 = nomin scaling

P6.3 AI1 Custommax -100.00 300.00 % 100.00 381 100.00 = nomax scaling

P6.4 AI1 filter time 0.0 10.0 s 0.1 378 0 = no filtering

P6.5 AI2 signal range 0 1 0 390
As parameter P6.1 for MI frame

and P2.6.1 for MR frame

P6.6 AI2 Custommin -100.00 100.00 % 0.00 391
As parameter P6.2 for MI frame

and P2.6.2 for MR frame

P6.7 AI2 Custommax -100.00 300.00 % 100.00 392
As parameter P6.3 for MI frame

and P2.6.3 for MR frame

P6.8 AI2 filter time 0.0 10.0 s 0.1 389
As parameter P6.4 for MI frame

and P2.6.4 for MR frame

P6.9 AIE1 Signal range 0 1 0 143

As parameter P6.1 for MI

frame and P2.6.1 for MR-

frame, hidden until an option

board is connected

P6.10 AIE1 CustomMin -100.00 100.00 % 0.00 144

As parameter P6.2 for MI

frame and P2.6.2 for MR-

frame, hidden until an option

board is connected

P6.11 AIE1 CustomMax -100.00 300.00 % 100.00 145

As parameter P6.3 for MI

frame and P2.6.3 for MR-

frame, hidden until an option

board is connected

P6.12

MR frame

P2.6.1

P2.6.2

P2.6.3

P2.6.4

P2.6.5

P2.6.6

P2.6.7

P2.6.8

P2.6.9

P2.6.10

P2.6.11

P2.6.12 AIE1 Filter time 0.0 10.0 s 0.1 142

As parameter P6.4, for MI

frame and P2.6.4 for MR

frame, hidden until an option

board is connected
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7.8 Pulse train / Encoder (Only MI frame, Control panel : Menu PAR ->P7)

Table7.8:Pulse train/Encoder

Table7.8:Pulse train/Encoder

Code Parameter Min Max Unit Default ID Note

P7.1 Min pulse frequency 0 10000 Hz 0 1229
Pulse frequency to be interpreted
as a 0% signal.

P7.2 Max pulse frequency 0.0 10000 Hz 10000 1230

P7.3 Freq. ref. at min
pulse freq. 0.00 P3.2 Hz 0.00 1231

P7.4 Freq. ref. at max
pulse freq. 0.00 P3.2 Hz 50.00

/60.00 1232

Pulse frequency to be interpreted
as a 100% signal.

Frequency corresponding to 0% if
used as frequency reference.

Frequency corresponding to 0% if
used as frequency reference.

Code Parameter Min Max Unit Default ID Note

P7.5 Encoder direction 0 2 0 1233

0 = Disable

1 = Enable / Normal

2 = Enable / Inverted

P7.6 Encoder pulses /
revolution 1 65535 ppr 256 629

Pulse count of encoder per
round. Used for scaling en-
coder rpmmonitor
value only.

0 = DI5 and DI6 are for
normal digital input
1 = DI6 is for pulse train
2 = DI5 and DI6 are for
encoder frequencemode

P7.7 Config DI5 and DI6 0 2 0 1165



N800S

168

7. STANDARDAPPLICATION PARAMETERS

7.9 Digital Outputs(Control panel: Menu PAR -> P8)

Table7.9:Digital outputs

MI frame

Code
Parameter Min Max Unit Default ID Note

P8.1 RO1 signal
selection 0 Varies 2 313

0 = Not used

1 = Ready

2 = Run

3 = Fault

4 = Fault Inverted

5 =Warning

6 = Reversed

7 = At Speed

8 =Motor regulator active

9 = FB Control Word.B13

10 = FB Control Word.B14

11 = FB Control Word.B15

12 = Output freq superv.

13 = Output torque superv.

14 = Unit temperature superv.

15 = Analogue input superv.

16 = Preset Speed Active

17 = External Brake ctrl

18 = Keypad control active

19 = I / O control active

20 = Temperature supervision

P8.2 RO2 signal selcetion 0 Varies 3 314
AsparameterP8.1 forMI frame
and P2.8.2 for MR frame

P8.3

MR frame

P2.8.1

P2.8.2

P2.8.3

DO1 signal selcetion
for MI frame / RO3
signal selection for
MR frame

0 Varies 1 312 AsparameterP8.1 forMI frame
and P2.8.2 for MR frame
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Table7.9:Digital outputs

Code

MI frameMR frame
Parameter Min Max Unit Default ID Note

P8.4 RO2 inversion 0 1 0 1588
0 = No inversion

1 = Inverted

P8.5 RO2 ON delay 0.00 320.00 s 0.00 460 0,00 = No delay

P8.6 RO2 OFF delay 0.00 320.00 s 0.00 461 0,00 = No delay

P8.7 RO1 inversion 0 1 0 1587
0 = No inversion

1 = Inverted

P8.8 RO1 ON delay 0.00 320.00 s 0.00 458 0,00 = No delay

P8.9 RO1 OFF delay 0.00 320.00 s 0.00 459 0,00 = No delay

P8.10 DOE1 signal
selection 0 Varies 0 317

As parameter P8.1 for MI frame
and P2.8.2 for MRframe, hidden
until an option board is con-
nected

As parameter P8.1 for MI frame
and P2.8.2 for MRframe, hidden
until an option board is con-
nected

P8.11 DOE2 signal
selection 0 Varies 0 318

P8.12 DOE3 signal
selection 0 Varies 0 1386

P8.13 DOE4 signal
selection 0 Varies 0 1390

P8.14 DOE5 signal
selection 0 Varies 0 1391

P8.15

P2.8.4

P2.8.5

P2.8.6

P2.8.7

P2.8.8

P2.8.9

P2.8.10

P2.8.11

P2.8.12

P2.8.13

P2.8.14

P2.8.15 DOE6 signal
selection 0 Varies 0 1395

As parameter P8.1 for MI frame
and P2.8.2 for MRframe, hidden
until an option board is con-
nected

As parameter P8.1 for MI frame
and P2.8.2 for MRframe, hidden
until an option board is con-
nected

As parameter P8.1 for MI frame
and P2.8.2 for MRframe, hidden
until an option board is con-
nected

As parameter P8.1 for MI frame
and P2.8.2 for MRframe, hidden
until an option board is con-
nected
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7.10 Analogue outputs (Control panel: Menu PAR -> P9)

Table7.10:Analogueoutputs

Code

MI frame MR frame
Parameter Min Max Unit Default ID Note

P9.1 Analog output
signal selection 0 14 1 307

0 = Not used

1 = Output freq. (0-fMAX)

2 = Output current (0-INMOTOR)

3 =Motor torque (0-TNMOTOR)

4 = PID output (0 - 100%)

5 = Freq. refer. (0-fMAX)

6 =Motor speed (0-nMAX)

7 =Motor power (0-PNMOTOR)

8 =Motor Voltage (0-UNMOTOR)

9 = DC-link Voltage (0 - 1000 V)

10 = Process Data In1 (0 - 10000)

11 = Process Data In2 (0 - 10000)

12 = Process Data In3 (0 - 10000)

13 = Process Data In4 (0 - 10000)

14 = Test 100%

P9.2 Analog output
minimum 0 1 0 310

0 = 0 V / 0mA

1 = 2 V / 4mA

P9.3
Analog output
scaling 0.0 1000.0 % 100.0 311 Scaling factor

P9.4
Analog output
filter time 0.00 10.00 s 0.10 308 Filter time

P9.5
Analog output E1
signal selection 0 14 0 472

AsparameterP9.1 forMI frameand
P2.9.1 forMR frame, hiddenuntil an
option board is connected

P9.6
Analog output E1
minimum 0 1 0 475

AsparameterP9.2 forMI frameand
P2.9.2 forMR frame, hiddenuntil an
option board is connected

P9.7 Analog output E1
scaling 0.0 1000.0 % 100.0 476

AsparameterP9.3 forMI frameand
P2.9.3 forMR frame, hiddenuntil an
option board is connected

P9.8

P2.9.1

P2.9.2

P2.9.3

P2.9.4

P2.9.5

P2.9.6

P2.9.7

P2.9.8 Analog output E1
filter time

0.00 10.00 s 0.10 473
AsparameterP9.3 forMI frameand
P2.9.4 forMR frame, hiddenuntil an
option board is connected
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Table7.10:Analogueoutputs

7.11 Fieldbus Data-Mapping (Control panel: Menu PAR -> P10)

Table7.11: FieldbusData-Mapping

Code

MI frame MR frame
Parameter Min Max Unit Default ID Note

P9.9
Analog output E2
signal selection 0 14 0 479

As parameter P9.1 for MI frame
and P2.9.1 for MR frame, hidden
until an option board is connected

P9.10
Analog output E2
minimum 0 1 0 482

P9.11 Analog output E2
scaling

0.0 1000.0 % 100.0 483

P9.12

P2.9.9

P2.9.10

P2.9.11

P2.9.12 Analog output E2
filter time 0.00 10.00 s 0.10 480

As parameter P9.2 for MI frame
and P2.9.2 for MR frame, hidden
until an option board is connected

As parameter P9.3 for MI frame
and P2.9.3 for MR frame, hidden
until an option board is connected
As parameter P9.3 for MI frame
and P2.9.3 for MR frame, hidden
until an option board is connected

Code
Parameter Min Max Unit Default ID Note

P10.1 FB Data Output 1
selection 0 Varies 0 852

0 = Frequency reference

1 = Output reference

2 =Motor speed

3 =Motor current

4 =Motor voltage

5 =Motor torque

6 =Motor power

7 = DC link voltage

8 = Active fault code

9 = Analogue AI1

10 = Analogue AI2

11 = Digital input state

12 = PID feedback value

13 = PID setpoint

14 = Pulse train / encoder input (%)

15 = Pulse train / encoder pulse()

16 = AIE1

P10.2
FB Data Output 2

0 Varies 1 853 Variablemapped on PD2
selection

P10.3
FB Data Output 3

0 Varies 2 854 Variablemapped on PD3
selection

P10.4

P2.10.1

P2.10.2

P2.10.3

P2.10.4
FB Data Output 4

0 Varies 4 855 Variablemapped on PD4
selection

MI frame MR frame
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Table7.11: FieldbusData-Mapping

7.12 Prohibited Frequencies (Control panel: Menu PAR -> P11)

Table7.12:ProhibitedFrequencies

Code
Parameter Min Max Unit Default ID Note

P10.5
FB Data Output 5
selection 0 Varies 5 856 Variablemapped on PD5

P10.6
FB Data Output 6
selection 0 Varies 3 857 Variablemapped on PD6

P10.7
FB Data Output 7
selection 0 Varies 6 858 Variablemapped on PD7

P10.8
FB Data Output 8
selection 0 Varies 7 859 Variablemapped on PD8

P10.9

P2.10.5

P2.10.6

P2.10.7

P2.10.8

P2.10.9
Aux CWData In
selection 0 5 0 1167

PDI for Aux CW

0 = Not used

1 = PDI1

2 = PDI2

3 = PDI3

4 = PDI4

5 = PDI5

Code
Parameter Min Max Unit Default ID Note

P11.1 Prohibit Frequency
Range 1 Low Limit

0.00 MI=P3.2
MR=P2.3.2

Hz 0.00 509 Low Limit
0 = Not used

P11.2 0.00
MI=P3.2
MR=P2.3.2 Hz 0.00 510

P11.3 0.00 MI=P3.2
MR=P2.3.2

Hz 0.00 511

P11.4

P2.11.1

P2.11.2

P2.11.3

P2.11.4 0.00
MI=P3.2
MR=P2.3.2 Hz 0.00 512

Prohibit Frequency
Range 1 High Limit

High Limit
0 = Not used

Prohibit Frequency
Range 2 Low Limit

Low Limit
0 = Not used

Prohibit Frequency
Range 2 High Limit

High Limit
0 = Not used

MI frame MR frame

MI frame MR frame
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7.13 Limit Supervisions (Control panel: Menu PAR -> P12)

Table7.13: Limit Supervisions

Code

Parameter Min Max Unit Default ID Note

P12.1
Output freq.
supervision
function

0 2 0 315

0 = Not used

1 = Low limit

2 = High limit

P12.2 Output freq.
supervision limit

0.00 MI=P3.2
MR=P2.3.2

Hz 0.00 316 Output frequency supervision
threshold

P12.3
Torque
supervision
function

0 2 0 348

0 = Not used

1 = Low limit

2 = High limit

P12.4
Torque

supervision limit 0.00 300.0 % 0.0 349
Torque supervision
Threshold

P12.5 Unit Temperature
Supervision 0 2 0 354

0 = Not used

1 = Low limit

2 = High limit

P12.6
Unit Temperature
Supervision Limit -10 100 °C 40 355

Unit temperature supervision
threshold

P12.7 Analogue input
superv signal 0 Varies 0 356

0 = AI1

1 = AI2

2 = AIE1

P12.8 AI superv ON level 0.00 100.00 % 80.00 357 ON threshold AI superv.

P12.9 AI superv OFF level 0.00 100.00 % 40.00 358 OFF threshold AI superv.

P12.10 Temperature
supervision input 1 7 1 1431

Binary-coded selection of signals
to use for temperature supervision
B0 = Temperature input 1
B1 = Temperature input 2
B2 = Temperature input 3
NOTE!Hidden until an option board
is connected

P12.11
Temperature
supervision
function

0 2 2 1432
As parameter P12.5 forMI frame and
P2.12.5 forMR frame, hidden until an
option board is connected

P12.12

P2.12.1

P2.12.2

P2.12.3

P2.12.4

P2.12.5

P2.12.6

P2.12.7

P2.12.8

P2.12.9

P2.12.10

P2.12.11

P2.12.12 Temperature
supervision limit

-50.0
/223.2

200.0
/473.2

80.0 1433
Temperature supervision threshold,
hidden until an option board is con-
nected

MI
frame

MR
frame
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7.14 Protections (Control panel: Menu PAR -> P13)

Table7.14:Protections

Code

Parameter Min Max Unit Default ID Note

P13.1 Analog Input low
fault 0 4 1 700

0 = No action
1 = Alarm
2 = Alarm, preset alarm
frequency
3 = Fault: Stop function
4 = Fault: Coast

P13.2 Under voltage
fault 1 2 2 727

1 = No response (no fault
generated but drive still
stopsmodulation)
2 = Fault:Coast

P13.3 Earth fault 0 3 2 703

0 = No action
1 = Alarm
2 = Fault:Stop function
3 = Fault:Coast

P13.4 Output Phase Fault 0 3 2 702
As parameter P13.3 for MI
frame and P2.13.3 for MR
frame

P13.5 Stall protection 0 3 0 709
As parameter P13.3 for MI
frame and P2.13.3 for MR
frame

P13.6 Under load protection 0 3 0 713
As parameter P13.3 for MI
frame and P2.13.3 for MR
frame

P13.7 Motor thermal protection 0 3 2 704
As parameter P13.3 for MI
frame and P2.13.3 for MR
frame

P13.8 Mtp:Ambient temperature -20 100 °C 40 705 Environment temperation

P13.9
Mtp:

Zero speed cooling 0.0 150.0 % 40.0 706 Cooling as% at 0 speed

P13.10
Mtp:Thermal time
constant 1 200 min Varies 707 Motor thermal time constant

P13.11 Stall Current 0.00 2.0 x INunit A INunit 710
For a stall stage to occur, the
current must have exceeded
this limit

P13.12 Stall time 0.00 300.00 s 15.00 711 Stall time limited

P13.13 Stall frequency 0.10 320.00 Hz 25.00 712 Stall min. frequency

P13.14 UL:Field weakening
load

10.0 150.0 % 50.0 714 Minimum torque at field
weakening

P13.15

P2.13.1

P2.13.2

P2.13.3

P2.13.4

P2.13.5

P2.13.6

P2.13.7

P2.13.8

P2.13.9

P2.13.10

P2.13.11

P2.13.12

P2.13.13

P2.13.14

P2.13.15 UL:Zero freq load 5.0 150.0 % 10.0 715 Minimum torque at 0HZ

MI
frame

MR
frame



175

7. STANDARDAPPLICATION PARAMETERS N800S

Table7.14:Protections

MI frame

Code
Parameter Min Max Unit Default ID Note

P13.16 UL:Time limit 1.0 300.0 s 20.0 716
This is themaximum time
allowed for an underload state
to exist

P13.17 Analog Input low
fault delay

0.0 10.0 s 0.5 1430 Delay time for analog
input low fault

P13.18 External fault 0 3 2 701
As parameter P13.3 for MI frame

and P2.13.3 for MR frame

P13.19 Fieldbus fault 0 4 3 733
As parameter P13.1 for MI frame
and P2.13.1 for MR frame

P13.20
Preset alarm
frequency

MI=P3.1
MR=P2.3.1

MI=P3.2
MR=P2.3.2 Hz 25.00 183

Frequency used when fault
response is Alarm +
preset Frequency.

P13.21 Parameters edit
lock 0 1 0 819

0 = Edit enabled
1 = Edit disabled

P13.22 Thermistor Fault 0 3 2 732

0 = No action
1 = Alarm
2 = Fault: Stop function
3 = Fault: Coast
Hidden until an option
board is connected.

P13.23 FWD/REV conflict
supervision

0 3 1 1463
As parameter P13.3 for MI frame

and P2.13.3 for MR frame

P13.24 Temperature
fault 0 3 0 740

As parameter P13.3, hidden
until an OPTBH board is
connected

P13.25 Temperature
fault input 1 7 1 739

Binary-coded selection of
signals to use for alarm
and fault triggering
B0 = Temperature input 1
B1 = Temperature input 2
B2 = Temperature input 3
NOTE!Hidden until an
OPTBH board is connected

P13.26 Temperature
fault mode 0 2 2 743

0 = Not used
1 = Low limit
2 = High limit

P13.27

MR frame

P2.13.16

P2.13.17

P2.13.18

P2.13.19

P2.13.20

P2.13.21

P2.13.22

P2.13.23

P2.13.24

P2.13.25

P2.13.26

P2.13.27 Temperature
fault limit

-50.0
/223.2

200.0
/473.2 100.0 742

Temperature fault threshold,
hidden until an OPTBH board
is connected
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Table7.14:Protections

NOTE! Theseparametersareshown,whenP17.2=0(MI frame), P2.17.2=0(MR frame).

7.15 Fault autoreset parameters (Control panel: Menu PAR -> P14)

Table7.15: Fault autoreset parameters

NOTE! Theseparametersareshown,whenP17.2=0(MI frame), P2.17.2=0(MR frame).

MI frame

Code
Parameter Min Max Unit Default ID Note

P13.28 Input phase fault 0 3 3 730 As parameter P13.3

P13.29

MR frame

Not

available

P2.13.29
Motor temperature
memorymode 0 2 2 15521

0 = Disabled

1 = Constant mode

2 = Last valuemode

MI frame

Code
Parameter Min Max Unit Default ID Note

P14.1 Automatic Reset 0 1 0 731
0 = Disabled

1 = Enable

P14.2 Wait time 0.10 10.00 s 0.50 717 Waiting time after fault

P14.3 Trial time 0.00 60.00 s 30.00 718 Maximum time for trials

P14.4 Trials number 1 10 3 759 Maximum trials

P14.5

MR frame

P2.14.1

P2.14.2

P2.14.3

P2.14.4

P2.14.5 Restart Function 0 2 2 719

0 = Ramping

1 = Flying

2 = From Start Function
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7.16 PID control parameters (Control panel: Menu PAR -> P15)

Table7.16:PIDcontrol parameters

MI frame

Code
Parameter Min Max Unit Default ID Note

P15.1
Setpoint source
selection 0 Varies 0 332

0 = Fixed setpoint %

1 = AI1

2 = AI2

3 = ProcessDataIn1 (0 -100%)

4 = ProcessDataIn2 (0 -100%)

5 = ProcessDataIn3 (0 -100%)

6 = ProcessDataIn4 (0 -100%)

7 = Pulse train/encoder

(except MR frame)

8 = AIE1

9 = Temperature input 1

10 = Temperature input 2

11 = Temperature input 3

P15.2 Fixed setpoint 0.0 100.0 % 50.0 167 Fixed setpoint

P15.3 Fixed setpoint 2 0.0 100.0 % 50.0 168
Alternative fixed setpoint,
selectable with DI

P15.4 Feedback
source selection 0 Varies 1 334

0 = AI1

1 = AI2

2 = ProcessDataIn1 (0 -100%)

3 = ProcessDataIn2 (0 -100%)

4 = ProcessDataIn3 (0 -100%)

5 = ProcessDataIn4 (0 -100%)

6 = AI2-AI1

7 = Pulse train / encoder

8 = AIE1

9 = Temperature input 1

10 = Temperature input 2

11 = Temperature input 3

P15.5
Feedback value
minumum 0.0 50.0 % 0.0 336 Value at minimum signal

P15.6
Feedback value
maximum 10.0 300.0 % 100.0 337 Value at maximum signal

P15.7

MR frame

P2.15.1

P2.15.2

P2.15.3

P2.15.4

P2.15.5

P2.15.6

P2.15.7 P gain 0.0 1000.0 % 100.0 118 Proportional gain
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Table7.16:PIDcontrol parameters

MI frame

Code
Parameter Min Max Unit Default ID Note

P15.8 I time 0.00 320.00 s 10.00 119 Integrative time

P15.9 D time 0.00 10.00 s 0.00 132 Derivative time

P15.10 Error inversion 0 1 0 340

0 = Direct (Feedback < Setpoint
-> Increase PID output)
1 = Inverted (Feedback >Setpoint
->Decrease PID
output)

P15.11
Sleepminimum
frequency 0.00 MI=P3.2

MR=P2.3.2 Hz 25.00 1016

Drive goes to sleep mode when the
output frequency stays below this
limit for a time greater than that
defined by parameter Sleep delay

P15.12 Sleep delay 0 3600 s 30 1017 Delay for enter sleep

P15.13 Wake up error 0.0 100.0 % 5.0 1018 Threshold for exit sleep

P15.14 Sleep setpoint
boost 0.0 50.0 % 10.00 1071 Referred to setpoint

P15.15 Setpoint boost time 0 60 s 10 1072 Boost time after
MI = P15.12, MR = P2.15.2

P15.16 Sleepmaximum loss 0.0 50.0 % 5.0 1509 Referred to feedback value
after boost

P15.17 Sleep loss check
time 1 300 s 30 1510

After boost time
MI = P15.15, MR = P2.15.15

P15.18 Process unit
source select 0 6 0 1513

0 = PID feedback value
1 = Output frequency
2 =Motor speed
3 =Motor torque
4 =Motor power
5 =Motor current
6 = Pulse Train / Encoder
(except MR frame)

P15.19 Process unit
decimal digits

0 3 1 1035 Decimals on display

P15.20 Process unit
minimum value

0.0 MI=P15.21
MR=P2.15.21 0.0 1033 Processmin value

P15.21

MR frame

P2.15.8

P2.15.9

P2.15.10

P2.15.11

P2.15.12

P2.15.13

P2.15.14

P2.15.15

P2.15.16

P2.15.17

P2.15.18

P2.15.19

P2.15.20

P2.15.21
Process unit
maximum value

MI=P15.20
MR=P2.15.20 3200.0 100.0 1034 Processmax value
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Table7.16:PIDcontrol parameters

NOTE! These parameters are shown, when P17.2=0(MI frame), P2.17.2=0(MR frame).

MI frame

Code
Parameter Min Max Unit Default ID Note

P15.22 Temperature
min value

-50.0
/223.2

MI=P15.23
MR=P2.15.23 0.0 1706

Temperaturemin value forPIDand
frequency referencescale, hidden
until anOPTBHboard is connected

P15.23

MR frame

P2.15.22

P2.15.23 Temperaturemax value
MI=P15.22
MR=P2.15.22

200.0
/473.2 100.0 1707

Temperaturemaxvalue forPIDand
frequency referencescale, hidden
until anOPTBHboard is connected
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7.17 Motor Pre-heat (Control panel: Menu PAR -> P16)

Table7.17:MotorPre-heat

7.18 Easy usagemenu (Control panel: Menu PAR -> P17)

Table7.18:Easyusagemenuparameters

MI frame

Code
Parameter Min Max Unit Default ID Note

P16.1 Motor Pre-heat
Function 0 2 0 1225

0 = Not used
1 = Always in stop state
2 = Controlled by

digital input

P16.2

MR frame

P2.16.1

P2.16.2
Motor Pre-heat
Current 0 0.5 x INUNIT A 0 1227

DCcurrent forPre-heating
of motor and drive in
stop state. Active in stop
state or by digital input
while in stop state.

MI frame

Code
Parameter Min Max Unit Default ID Note

P17.1 Application Type 0 3 0 540

0 = Basic
1 = Pump
2 = Fan drive
3 = High Torque
NOTE! Visible only when Startup
wizard is active.

P17.2 Parameter
conceal 0 1 1 115

P17.3 Temperature
unit 0 1 0 1197

P17.4

MR frame

P2.17.1

P2.17.2

P2.17.3

Not
available

Application
access password 0 30000 0 2362

0 = Celsius
1 = Kelvins
NOTE!Hidden until an
OPTBH board is connected.

0 = All parameters visible
1 = Only quick setup
parameter group visible

Input the right password could
review parameter group 18.
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7.19 System parameters(supported by only MI frame)

Table7.19:Systemparameters

Code Parameter Min Max Default ID Note

Software information (MENUPAR -> V1)

V1.1 API SW ID 2314

V1.2 API SW version 835

V1.3 Power SW ID 2315

V1.4 Power SW version 834

V1.5 Application ID 837

V1.6 Application revision 838

V1.7 System load 839

When no field bus Option Board or no OPT-BHBoard has been installed, theModbus comm. Parameters are as follows

V2.1 Communication status 808

StatusofModbus
communication.
Format: xx.yyy
wherexx=0 -64 (Number
of errormessages)
yyy =0 - 999 (Numberof
goodmessages)

P2.2 Fieldbus protocol 0 1 809
0=Notused

1=Modbusused

P2.3 Slave address 1 255 1 810

P2.4 Baud rate 0 8 5 811

0=300

1=600

2=1200

3=2400

4=4800

5=9600

6=19200

7=38400

8=57600

P2.6 Parity type 0 2 0 813

0=None
1=Even
2=Odd
TheStopBit is 2-bitWhenParity type is
0=None;
TheStopBit is 1-bitWhenParity type is
1=Evenor2=Odd
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Code Parameter Min Max Default ID Note

P2.7 Communication time out 0 255 10 814
0=Notused
1=1sec
2=2secs, etc

P2.8
Reset communication

status 0 1 0 815

When Canopen E6 board has been installed, the comm. Parameters are as follows

V2.1 Canopen communication
status 14004

0= Initialising

4=Stopped

5=Operational

6=Pre_Operational

7=Reset_Application

8=Reset_Comm

9=Unknown

P2.2 Canopen operationmode 1 2 1 14003
1=DriverProfile

2=Bypass

P2.3 Canopen Node ID 1 127 1 14001

P2.4 Canopen baud rate 1 8 6 14002

1=10kBaud

2=20kBaud

3=50kBaud

4=100kBaud

5=125kBaud

6=250kBaud

7=500kBaud

8=1000kBaud

WhenDeviceNet E7 board has been installed, the comm. Parameters are as follows

V2.1 Communication status 14014

Format:XXXX.Y

XXXX=DeviceNetmsgcounter

Y=DeviceNet status.

0=Non-existent ornobuspower.

1=Configuringstate

2=Established

3=Timeout

P2.2 Output assembly type 20 111 21 14012 20, 21, 23, 25, 101, 111

P2.3 MAC ID 0 63 63 14010

P2.4 Baud rate 1 3 1 14011

1=125kbit/s

2=250kbit/s

3=500kbit/s

P2.5 Input assembly type 70 117 71 14013 70, 71, 73, 75, 107, 117
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Table7.19:Systemparameters

Code Parameter Min Max Default ID Note

When Profibus E3/E5 board has been installed, the comm. Parameters are as follows

V2.1 Communication status 14022

V2.2 Fieldbus protocol status 14023

V2.3 Active protocol 14024

V2.4 Active buad rate 14025

V2.5 Telegram type 14027

V2.6 Operatemode 1 3 1 14021

1 = Profidrive

2 = Bypass

3 = Echo

V2.7 Slave address 2 126 126 14020

When OPT-BH board has been installed, the comm. Parameters are as follows

P2.1 Sensor 1 type 0 6 0 14072

0 = No Sensor

1 = PT100

2 = PT1000

3 = Ni1000

4 = KTY84

5 = 2 x PT100

6 = 3 x PT100

P2.2 Sensor 2 type 0 6 0 14073

0 = No Sensor

1 = PT100

2 = PT1000

3 = Ni1000

4 = KTY84

5 = 2 x PT100

6 = 3 x PT100

P2.3 Sensor 3 type 0 6 0 14074

0 = No Sensor

1 = PT100

2 = PT1000

3 = Ni1000

4 = KTY84

5 = 2 x PT100

6 = 3 x PT100

When OPT-EC board has been installed the comm. Parameters are as follows

V2.1 Version number 0
Version numbers of the
board software

V2.2 Board status 0
State of the OPTEC board
application
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Table7.19:Systemparameters

Code Parameter Min Max Default ID Note

Other information

V3.1 MWh counter 827 MillionWatt Hour

V3.2 Power on days 828

V3.3 Power on hours 829

V3.4 Run counter: Days 840

V3.5 Run counter: Hours 841

V3.6 Fault counter 842

V3.7
Panel parameter set
statusmonitor Hidden when connect with PC.

P4.2 Restore factory defaults 0 1 0 831
1 = Restores factory
defaults for all parameters

P4.3 Password 0000 9999 0000 832

P4.4 Time for panel and lcd
backlight active 0 99 5 833

P4.5
Save parameter set to

panel 0 1 0 Hidden when connect with PC.

P4.6
Restore parameter set

from panel 0 1 0 Hidden when connect with PC.

F5.x Active Fault menu

F6.x Fault Historymenu
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8. PARAMETERDESCRIPTIONS
On thenext pages youcan find thedescriptionsof certainparameters. Thedescriptionshavebeenarrangedac-
cording toparametergroupandnumber.

Note! The parameter groups andnumbers in this chapter arewrittenwith theMI framebase, in case of theMR
frame, theparametersareaddedwithP2.

example)MI=P1.7 ->MR=P2.1.7

8.1 Motor settings (Control panel: Menu PAR -> P1)

1.7 CURRENT LIMIT

Thisparameterdeterminesthemaximummotorcurrentfromthefrequencyconverter.Toavoidmotoroverload,
set thisparameteraccording to theratedcurrentof themotor.Thecurrent limit isequal to (1.5x In)bydefault.

1.8MOTORCONTROLMODE

With this parameter theuser canselect themotor controlmode. Theselectionsare:

0 = Frequency control:

Drive frequency reference is set tooutput frequencywithout slip compensation.Motor actual speed is finally
definedbymotor load.

1 = Open loop speed control:

Drive frequency reference is set tomotor speed reference. Themotor speed remains thesameregardlessof
motor load. Slip is compensated.

1.9 U / F RATIO

Thereare threeselections for this parameter:

0 = Linear:

Thevoltageof themotor changes linearlywith the frequency in theconstant fluxarea from0Hz to the field
weakeningpointwhere the fieldweakeningpoint voltage is supplied to themotor. LinearU / f ratio shouldbe
used in constant torqueapplications. SeeFigure8.1.
This default settingshouldbeused if there isnospecial need for another setting.
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1 = Square:

Thevoltageof themotor changes followingasquaredcurve formwith the frequency in thearea from0Hz to
thefieldweakeningpointwherethefieldweakeningpointvoltageisalsosuppliedtothemotor.Themotorruns
undermagnetisedbelowthefieldweakeningpointandproduceslesstorque,powerlossesandelectromechan
ical noise.
SquaredU / f ratio canbeused inapplicationswhere torquedemandof the load is proportional to thesquare
of thespeed, e.g. in centrifugal fansandpumps.

Figure8.1: Linearandsquaredchangeofmotor voltage

2 = Programmable U / f curve:

Drive frequency reference is set tooutput frequencywithout slip compensation.Motor actual speed is finally
definedbymotor load.

Default : Nominal viltage
of the motor

Default : Nominal frequency
of the motor

Field weakening point

Squared

Linear
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Figure8.2:ProgrammableU / f curve

1.10 FIELDWEAKENING POINT

The fieldweakeningpoint is theoutput frequencyatwhich theoutput voltage reaches the valuesetwithpar.
1.11.

1.11 FIELDWEAKENING POINT VOLTAGE

Abovethefrequencyatthefieldweakeningpoint, theoutputvoltageremainsatthevaluesetwiththisparameter.
Below the frequencyat the fieldweakeningpoint, theoutput voltagedependson thesettingof theU / f curve
parameters. Seeparameters1.9-1.14andFigures8.1 and8.2.

Whentheparameters1.1and1.2(nominalvoltageandnominalfrequencyofthemotor)areset, theparameters
1.10and1.11areautomatically given thecorresponding values. If youneeddifferent values for the fieldweak
eningpoint and the voltage, change theseparametersafter setting theparameters1.1 and1.2.

1.12 U / FMIDDLE POINT FREQUENCY

If theprogrammableU / f curvehasbeenselectedwith theparameter 1.9, this parameterdefines themiddle
point frequencyof thecurve. SeeFigure8.2.

1.13 U / FMIDDLE POINT VOLTAGE

If theprogrammableU / f curvehasbeenselectedwith theparameter 1.9, this parameterdefines themiddle
point voltageof thecurve. SeeFigure8.2.

1.14 ZERO FREQUENCY VOLTAGE

Thisparameterdefines the zero frequency voltageof thecurve. SeeFigures8.1 and8.2.

Default : Nominal voltage
of the motor

Field weakening point

Default : Nominal frequency
of the motor
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1.15 TORQUEBOOST

Whenthisparameterhasbeenactivated, thevoltageto themotorchangesautomaticallywithhigh loadtorque
whichmakes themotorproducesufficient torque tostart and runat low frequencies. Thevoltage increasede
pendson themotor typeandpower.Automatic torqueboost canbeused inapplicationswithhigh load torque,
e.g. in conveyors.

0 =Disabled
1 =Enabled

Note: In high torque - lowspeedapplications - it is likely that themotorwill overheat. If themotorhas to runaprolonged
time under these conditions, special attentionmust be paid to cooling themotor. Use external cooling for themotor if
the temperature tends to rise too high.

Note: The best performance can be reached by runningmotor identification,see par. 1.18.

1.16 SWITCHING FREQUENCY

Motornoise canbeminimisedusingahighswitching frequency. Increasing theswitching frequency reduces
thecapacity of the frequency converterunit.

Switching frequency forN800S: 1.5…16kHz.

1.17 BRAKE CHOPPE

0=Disable (Nobrakechopperused)
1=Enable:Always (Used inRunandStopstate)
2=Enable:Runstate (Brakechopperused inRunstate)

WHENTHEFREQUENCYCONVERTER ISDECELERATINGTHEMOTOR,THEENERGYSTOREDTOTHE IN
ERTIAOFTHEMOTORANDTHELOADAREFED INTOANEXTERNALBRAKERESISTOR, IFTHEBRAKE
CHOPPERHASBEENACTIVATED.THISENABLESTHEFREQUENCYCONVERTERTODECELERATETHE
LOADWITHATORQUEEQUALTOTHATOFACCELERATION(PROVIDEDTHATTHECORRECTBRAKERESIS
TORHASBEENSELECTED).SEESEPARATEBRAKERESISTOR INSTALLATIONMANUAL.

1.19 MOTOR IDENTIFICATION

0 =Not active
1 =Standstill identification

WhenStandstill identification is selected, thedrivewill performan ID-runwhen it is started fromselected
control place.Drivehas tobestartedwithin20seconds, otherwise identification is aborted.



8. PARAMETERDESCRIPTIONS N800S

189

Thedrivedoesnot rotate themotorduringStandstill identification.When ID run is ready thedrive is stopped.
Drivewill start normally,when thenext start command isgiven.
Afterend the identification, thedriveneedstop thestart command. If controlplace isKeypad,userneedpress
stopbutton. If control place is IO,userneedputDI(Control signal) inactivate. If control place is fieldbus, user
needset thecontrol bit to 0.
The IDrun improves the torquecalculationsand theautomatic torqueboost function. Itwill also result in a
better slip compensation in speedcontrol (moreaccurateRPM).
Theparametersbelowwill changeafter ID runsuccessfully,

a. P1.8Motor controlmode
b.P1.9U / f ratio
c.P1.12U / fmidpoint frequency
d.P1.13U / fmidpoint voltage
e.P1.14Zero freq voltage
f. P1.19Motor identification (1->0)
g.P1.20Rs voltagedrop

Note!Thenameplatedataof themotorhas tobesetBEFOREdoing ID run.

1.21 OVERVOLTAGE CONTROLLER

0 = Disabled

1=Enabled, Standardmode (MinoradjustmentsofOP frequencyaremade)
2=Enabled, Shock loadmode (Controller adjustsOP freq. up tomax.freq.)

1.22 UNDERVOLTAGE CONTROLLER

0=Disable
1=Enable

Theseparametersallowtheunder-/overvoltagecontrollerstobeswitchedoutofoperation.Thismaybeuseful,
for example, if themainssupply voltage variesmore than–15%to+10%and theapplicationwill not tolerate
thisover-/undervoltage. Inthiscase, theregulatorcontrolstheoutput frequencytakingthesupply fluctuations
intoaccount.

Whenavalueother than0 is selectedalso theClosedLoopovervoltagecontroller becomesactive (inMulti-
PurposeControl application).

Note! Over-/undervoltage tripsmay occur when controllers are switched out of operation.
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1.25 EFFICIENCY OPTIMIZATION

Energy optimization, the frequency converter search for theminimumcurrent in order to saveenergy and lower
motornoise, 0 =disabled, 1 =enable.

1.26 I/F START ENABLE

TheI/fStart functionistypicallyusedwithpermanentmagnetmotors(PM)tostartthemotorwithconstantcurrent
control.This isusefulwithhighpowermotorsinwhichtheresistanceislowandthetuningoftheU/fcurvedifficult.
Applying the I/f Start functionmayalsoproveuseful inprovidingsufficient torque for themotorat startup.

Figure8.3: I/f Start

1.26 I/F START FREQUENCY REFERENCE LIMIT

Output frequency limit belowwhich thedefined I/f start current is fed tomotor.

1.26 I/F START CURRENTREFERENCE

Thecurrent fed to themotorwhen the I/f start function is activated.

1.26 VOLTAGE LIMITER ENABLE

Voltage limiter function addresses problemwith very highDC-link voltage ripplewith 1-phase driveswhen fully
loaded.VeryhighrippleinDC-linkvoltagewill transformtohighcurrentandtorqueripple,whichcandisturbsome
users.VoltagelimiterfunctionlimitsmaximumoutputvoltagetobottomofDCvoltageripple.Thisreducescurrent
and torque ripple, but decreasesmaximumoutput powersince voltage is limitedandmorecurrent is needed.

0 =disable, 1 =enable.
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8.2 Start / stop setup (Control panel: Menu PAR -> P2)

2.1 REMOTE CONTROL PLACE SELECTION

With this parameter, the user can select the active control place, frequency reference can be selected with
P3.3/P3.12. Theselectionsare:

0 = I /O terminal
1 =Fieldbus
2 =Keypad

Note:YoucanselectcontrolplacebypressingLoc/Rembuttonorwithpar.2.5(Local /Remote),P2.1willhaveno
effect in localmode.

Local =Keypad is thecontrol place
Remote =Control placedeterminedbyP2.1

2.2 START FUNCTION

Theuser canselect twostart functions forN800Swith this parameter:

0 = Ramp start

The frequency converter starts from0Hzandaccelerates to theset frequency referencewithin theset accel
eration time (Seedetaileddescription: ID103). (Load inertia, torqueor starting frictionmaycauseprolonged
acceleration times).

1 = Flying start

The frequency converter is able to start intoa runningmotorbyapplyingsmall current pulses tomotor and
searching for the frequency corresponding to thespeed themotor is runningat. Searchingstarts from
themaximumfrequencytowardstheactualfrequencyuntil thecorrectvalueisdetected.Thereafter, theoutput
frequencywillbeincreased/decreasedtothesetreferencevalueaccordingtothesetacceleration/deceleration
parameters.Use thismode if themotor is coastingwhen thestart command isgiven.With the flyingstart it is
possible to start themotor fromactual speedwithout forcing thespeed to zerobefore ramping to reference.

2.3 STOP FUNCTION

Twostop functionscanbeselected in this application:

0 = Coasting

Themotor coasts toahaltwithout control fromthe frequency converter after theStopcommand.

1 = Ramping
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After theStopcommand, thespeedof themotor is deceleratedaccording to theset decelerationparameters.

If theregeneratedenergyishighitmaybenecessarytouseanexternalbrakingresistorfortobeabletodecelerate
themotor inacceptable time.

2.4 I / O START STOP LOGIC

Values 0...4 offer possibilities to control the starting and stopping of the AC drivewith digital signal connected to
digital inputs.CS=Control signal.

Theselections including the text 'edge' shall beused toexclude thepossibility of anunintentional startwhen, for
example, power is connected, re-connected after a power failure, after a fault reset, after the drive is stoppedby
RunEnable (RunEnable=False) orwhen thecontrol place is changed to I /Ocontrol.
The Start / Stop contactmust be opened before themotor can be started.

I/Ostop logicusesaccuratestopmode.Accuratestopmode is that thestop time is fixed fromfallingedgeofDI to
powerstopping thedrive.

Figure8.4: Start/Stop logic, selection0

Selection
number Selection name Note

0
CS1:Forward

The functions take place when the contacts are closed.
CS2:Backward

Output Frequency
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Explanations

①
Control signal (CS) 1 actives causing the output
frequency to rise. Themotor runs forward. ⑧

Run enable signal is set to FALSE, which drops the
frequency to 0.The run enable signal is configured with
par. 5.7.

② ⑨

③ ⑩

④ ⑪

⑤ ⑫

⑥ ⑬

⑦

If start forward signal [CS1] and start reverse signal
[CS2] are active simultaneously, there is alarm55 inLCD
panel when P13.23 FWD/REV conflict supervision=1.

Run enable signal is set to TRUE, which causes the
frequency to rise towards the set frequencybecauseCS1
is still active.

CS1 is inactivated which caused the direction to start
changing (FWD to REV) because CS2 is still active, and
alarm 55 should be disappeared in a while time.

Keypad stop button is pressed and the frequency fed to
the motor drops to 0.(This signal only works if Par. 2.7
[Keypad stop button] = 1)

CS2 inactivates and the frequency fed to themotor drops
to 0.

The drive starts through pushing the Start button on the
keypad.

CS2 actives again causing themotor to accelerate (REV)
towards the set frequency.

Thekeypad stopbutton is pushedagain to stop thedrive.
(This signal only works if Par. 2.7 [Keypad stop button] =
1)

CS2 inactivates and the frequency fed to themotor drops
to 0.

CS1 actives and the motor accelerates (FWD) towards
the set frequency.

The attempt to start the drive through pushing the Start
button is not successful because CS1 is inactive.
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Figure8.5: Start/Stop logic, selection1

Explanations

①
Control signal (CS) 1 actives causing theoutput frequency
to rise. Themotor runs forward.

⑥
CS1 activates and themotor accelerates (FWD) towards
the set frequency because the Run enable signal has
been set to TRUE.

② ⑦

③ ⑧

④ ⑨

⑤

Selection
number Selection name Note

1
CS1:Forward(edge)

CS2:Inverted stop

CS2 inactivates causing the frequency to drop to 0.
Keypad stop button is pressed and the frequency fed to
the motor drops to 0.(This signal only works if Par.2.7
[Keypad stop button] = 1)

CS1 activates causing the output frequency to rise again.
Themotor runs forward.

CS1activates causing the output frequency to rise again.
Themotor runs forward.

Run enable signal is set to FALSE, which drops the
frequency to 0. The run enable signal is configured with
par. 5.7.

Start attemptwithCS1 is not successful becauseRunen-
able signal is still FALSE.

CS2 inactivates causing the frequency to drop to 0.

Output Frequency
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Figure8.6: Start/Stop logic, selection2

Selection
number Selection name Note

2
Shall be used to exclude the possibility of an unintentional start. The Start / Stop

contact must be opened before themotor can be restarted.

Explanations:

①
Control signal (CS) 1 actives causing the output
frequency to rise. Themotor runs forward.

⑦
Run enable signal is set to FALSE, which drops the
frequency to 0.The run enable signal is configured with
par. 5.7.

② ⑧

③ ⑨

④ ⑩

⑤ ⑪

⑥

If start forward signal [CS1] and start reverse signal
[CS2] are active simultaneously, there is alarm55 inLCD
panel when P13.23 FWD/REV conflict supervision=1.

CS1 activates and themotor accelerates (FWD) towards
the set frequency because the Run enable signal has
been set to TRUE.

CS1 is inactivated the motor is still stopped though CS2
is still active, and alarm 55 should be disappeared in a
while time.

Keypad stop button is pressed and the frequency fed to
the motor drops to 0.(This signal only works if Par.2.7
[Keypad stop button] = 1)

CS2 activates again causing the motor to accelerate
(REV) towards the set frequency.

CS1 is opened and closed againwhich causes themotor
to start.

CS2 inactivates and the frequency fed to themotor drops
to 0.

CS1 activates and themotor accelerates (FWD) towards
the set frequency.

CS1 inactivates and the frequency fed to themotor drops
to 0.

CS1:Forward(edge)

CS2:Backward(edge)

Output Frequency
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Figure8.7: Start/Stop logic, selection3

Selection
number Selection name Note

3
CS1:Start

CS2:Reverse

Explanations:

①
Control signal (CS) 1 actives causing the output
frequency to rise. Themotor runs forward. ⑦

Run enable signal is set to FALSE, which drops the
frequency to 0.The run enable signal is configured with
par. 5.7.

② ⑧

③ ⑨

④ ⑩

⑤ ⑪

⑥ ⑫

CS2 activateswhich causes the direction to start chang-
ing (FWD to REV).

Run enable signal is set to TRUE, which causes the fre-
quency to rise towards the set frequency because CS1
is still active.

CS2 is inactivated which causes the direction to start
changing (REV to FWD) because CS1 is still active.

Keypad stop button is pressed and the frequency fed to
the motor drops to 0.(This signal only works if Par.2.7
[Keypad stop button] = 1)

Also CS1 inactivates and the frequency drops to 0. The drive starts through pushing the Start button on the
keypad.

Despite the activates of CS2,themotor does not start
because CS1 is inactive.

The drive is stopped again with the Stop button on the
Keypad.

CS1activates causing the output frequency to rise again.
Themotor runs forward because CS2 is inactive.

The attempt to start the drive through pushing the Start
button is not successful because CS1 is inactive.

Output Frequency

CS2 is inactive. button is not succ
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Figure8.8: Start/Stop logic, selection4

Selection
number Selection name Note

4
CS1:Start(edge) Shall be used to exclude the possibility of an unintentional start. The Start / Stop

contact must be opened before themotor can be restarted.CS2:Reverse

Explanations:

①
Control signal (CS) 1 actives causing the output
frequency to rise. Themotor runs forward because CS2
is inactive..

⑦
Run enable signal is set to FALSE, which drops the
frequency to 0.The run enable signal is configured with
par. 5.7.

② ⑧

③ ⑨

④ ⑩

⑤ ⑪

⑥

CS2activateswhich causes the direction to start chang-
ing (FWD to REV).

Before a successful start can take place, CS1 must be
opened and closed again.

CS2 is inactivated which causes the direction to start
changing (REV to FWD) because CS1 is still active.

Keypad stop button is pressed and the frequency fed to
the motor drops to 0.(This signal only works if Par.2.7
[Keypad stop button] = 1)

Also CS1 inactivates and the frequency drops to 0. Before a successful start can take place, CS1 must be
opened and closed again.

Despite the activation of CS2, the motor does not start
because CS1 is inactive.

CS1activates causing theoutput frequency to rise again.
Themotor runs forward because CS2 is inactive.

CS1 inactivates and the frequency drops to 0.

Output Frequency
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2.5 LOCAL/REMOTE

Thisparameterdefineswhether thecontrol placeof thedrive is remote (I /OorFieldBus) or local.

0 =RemoteControl
1 =LocalControl

Thepriority orderof selectingcontrol place is

1.PCcontrol byN800HIMS
2.Loc /Rembutton
3. Forced from I /O terminal
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8.3 Frequency references (Control panel: Menu PAR -> P3)

3.3 REMOTE CONTROL PLACE FREQUENCY REFERENCE SELECTION

It defines theselected frequencyreferencesourcewhenthedrive is remotecontrol.Asecondreferencesource is
programmable inpar. 3.12.

1 =Preset speed0

2 =Keypad reference

3 =FieldbusReference

4 =AI1

5 =AI2

6 =PID

7 =AI1+AI2

8 =Motorpotentiometer

9 =Pulse train /Encoder

3.4 - 3.11 PRESET SPEEDS 0 - 7

Preset speed0 isusedas frequency referencewhenP3.3=1.

Presetspeeds1-7canbeusedtodeterminefrequencyreferencesthatareappliedwhenappropriatecombinations
ofdigital inputsareactivated.Presetspeedscanbeactivatedfromdigital inputsdespiteoftheactivecontrolplace.

Parameter valuesareautomatically limitedbetween theminimumandmaximumfrequencies. (par. 3.1, 3.2).

Table8.1:Preset speeds1 -7

Speed Preset speed B2 Preset speed B1 Preset speed B0

Preset speed 1 x

Preset speed 2 x

Preset speed 3 x x

Preset speed 4 x

Preset speed 5 x x

Preset speed 6 x x

Preset speed 7 x x x
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3.13 MOTORPOTENTIOMETERRAMP

P3.13 is thespeedvariation rampwhenmotorpotentiometer reference is increasedordecreased.

3.14 MOTORPOTENTIOMETERRESET

P3.14 tells underwhichcircumstances thepotentiometers referenceshouldbe reset andstart over from0Hz.

0=NoReset
1=Reset if stopped
2=Reset if powereddown

P5.12andP5.13setswhichdigital inputs increaseanddecrease themotorpotentiometers reference.

Figure8.9: Thechangeofmotorpotentiometers reference
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8.4 Ramps& brakes setup (Control panel: Menu PAR -> P4)

4.1 RAMP S-SHAPE

Thestart andendof theaccelerationanddeceleration rampcanbesmoothedwith this parameter. Setting
value0givesalinearrampshapewhichcausesaccelerationanddecelerationtoact immediatelytothechanges
in the referencesignal.

Setting value0.1…10seconds for this parameterproducesanS-shapedacceleration/ deceleration.
Theaccelerationanddeceleration timesaredeterminedwithparameters4.2 and4.3.

Figure8.10:S-shapedacceleration/deceleration

4.2 ACCELERATION TIME 1

4.3 DECELERATION TIME 1

4.4 RAMP S-SHAPE 2

4.5 ACCELERATION TIME 2

4.6 DECELERATION TIME 2

These limitscorrespond to the timerequired for theoutput frequency toaccelerate fromthezero frequency to
thesetmaximumfrequency, or todecelerate fromthesetmaximumfrequency to zero frequency.

Theuser canset twodifferent acceleration/deceleration timeandset twodifferent ramps-shape for oneap
plication.Theactive set canbeselectedwith theselecteddigital input (par. 5.11).
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4.7 FLUX BRAKING

InsteadofDCbraking, fluxbraking is auseful formofbrakingwithmotorsofmax. 15kW.

Whenbrakingisneeded,thefrequencyisreducedandthefluxinthemotoris increased,whichinturnincreases
themotor's capability tobrake.UnlikeDCbraking, themotor speed remains controlledduringbraking.

0 =Off

1 =Deceleration

2 =Chopper

3 =FullMode

Note! Flux braking converts the energy into heat at themotor, and should be used intermittently to avoidmotor dam-
age.

4.10 STOPDC CURRENT TIME

Determines if braking isONorOFFand thebraking timeof theDC-brakewhen themotor is stopping. The
functionof theDC-brakedependson thestop function, par. 2.3.

0 =DCbrake isnot active
>0=DCbrakeisactiveanditsfunctiondependsontheStopfunction, (par.2.3).TheDCbrakingtimeisdetermined
with this parameter.

Par. 2.3 = 0 (Stop function = Coasting):

After thestopcommand, themotor coasts toastopwithout control fromthe frequency converter.

WiththeDCinjection, themotorcanbeelectricallystoppedintheshortestpossibletime,withoutusinganoptional
external braking resistor.

Thebraking time is scaledby the frequencywhen theDC-brakingstarts. If the frequency is greater, or equal
to thenominal frequencyof themotor, theset valueof parameter 4.10determines thebraking time.When the
frequency is 10%of thenominal, thebraking time is 10%of theset valueof parameter 4.10.
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Figure8.11:DC-braking timewhenStopmode=Coasting

Par. 2.3 = 1 (Stop function = Ramp):

After theStopcommand, thespeedof themotor is reducedaccording to theset decelerationparameters, if the
inertia of themotor and loadallows that, to thespeeddefinedwithparameter 4.11,where theDC-braking
starts. Thebraking time isdefinedwithparameter 4.10. SeeFigure8.12.

Figure8.12:DC-braking timewhenStopmode=Ramp

Output frequency

Motor speed

Output frequency

Motor speed

Output frequency

Motor speed

DC braking ON

DC braking ON

DC braking ON
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4.11 STOPDC CURRENT FREQUENCY

It is theoutput frequencyatwhich theDC-braking is applied.

4.12 START DC CURRENT TIME

DC-brake is activatedwhen thestart command isgiven. This parameterde fines the time forhow longDC
current is fed tomotorbeforeaccelerationstarts. After thebrake is released, theoutput frequency increases
according to theset start functionbypar. 2.2.

Figure8.13:DCbraking timeat start

4.15 EXTERNALBRAKE: OPENDELAY

4.16 EXTERNALBRAKE: OPEN FREQUENCY LIMIT

4.17 EXTERNALBRAKE: CLOSE FREQUENCY LIMIT

4.18 EXTERNALBRAKE: CLOSE FREQUENCY LIMIT IN REVERSE

4.19 EXTERNALBRAKE: OPEN / CLOSE CURRENT LIMIT

External brakecontrol is used for controllingamechanical brakeon themotorbydigital / relay output by
selecting value17 forparametersP8.1,P8.2 orP8.3.Brake is closedwhile relay is openandvice versa.

Opening brake conditions:

Thereare threedifferent conditions for opening thebrake, allmust be true, if used.

1. TheOpen frequency limit (P4.16)must be reached.

Braking current Ouput frequency
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2.WhentheOpeningfrequencylimithasbeenreachedtheOpendelay (P4.15)mustalsoelapse.Note!Theoutput
frequency isheldat theOpen frequency limit until this.

3. When the two previous conditions are reached. The brake will open if the output current is higher than the
current limit.(P4.19)

Notice that any of the previous conditions can be left out by setting their values to zero.

Figure8.14:Starting / openingsequencewithexternal brake

Closing brake conditions:

Thereare2conditions for closing thebrakeagain. It’s enough that one is true for thebrake to close.
1. If there isno runcommandactiveandoutput frequencygoesbelowClose frequency limit (P4.17) orClose fre-
quency limit in reverse (P4.18), dependingondirectionof rotation.
OR
2.Output currenthasgonebelowCurrent limit.(P4.19)
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8.5 Digital inputs (Control panel: Menu PAR -> P5)

Theseparameters areprogrammedusing theFTT-method (FunctionToTerminal), where youhavea fixed input
or output that you define a certain function for. You can also definemore than one function to a digital input, e.g.
Start signal 1andPresetSpeedB1 toDI1.

Theselections for theseparametersare:
0 =Notused
1 =DI1
2 =DI2
3 =DI3
4 =DI4
5 =DI5
6 =DI6

5.1 I / O CTRL SIGNAL 1

5.2 I / O CTRL SIGNAL 2

P5.1andP5.2 : SeeP2.4 (I/Ostart stop logic) for function

5.3 REVERSE

Thedigital input only activewhenP2.4 (I/OStart stop logic) =1

Themotorwill run in reversewhen the risingedgeofP5.3 ishappened.

5.11 RAMP TIME 2 SELECTION

Contact open:Acceleration /Deceleration time1andRampS-shapeselected
Contact closed:Acceleration /Deceleration time2andRampS-shape2selected

SetAcceleration /Deceleration timewithparameters4.2 and4.3and thealternative
Acceleration /Deceleration timewith4.4 and4.5.

SetRampS-shapewithPar. 4.1 and thealternativeRampS-shape2withPar. 4.4

5.16 PID SETPOINT 2

Digital inputhighactivates setpoint 2 (P15.3),whenP15.1=0.

5.17 MOTORPREHEAT ACTIVE

Digital inputhighactivatestheMotorpreheat function(ifP16.1=2)whichfeedsDC-Currenttothemotor instop
state.
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8.6 Analogue inputs (Control panel: Menu PAR -> P6)

6.4 AI1 FILTER TIME

6.8 AI2 FILTER TIME

Thisparameter, givena valuegreater than0, activates the function that filtersout disturbances fromthe in
cominganaloguesignal.

Long filtering timemakes the regulation responseslower. SeeFigure8.15.

Figure8.15:AI1 andAI2 signal filtering

6.2 AI1 CUSTOMMINIMUM

6.3 AI1 CUSTOMMAXIMUM

6.6 AI2 CUSTOMMINIMUM

6.7 AI2 CUSTOMMAXIMUM

Theseparameters set theanalogue input signal for any input signal span fromminimumtomaximum.

Unfiltered signal

Filtered signal
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8.7 Pulse train / Encoder (Control panel: Menu PAR -> P7)

7.1 MIN PULSE FREQUENCY

7.2 MAX PULSE FREQUENCY

Minimumandmaximumpulse frequency correspond toasignal valueof 0%and100%respectively.

FrequenciesoverMaxpulse frequencyarehandledasconstant 100%andbelowMinpulse frequencyas
constant0%.Thesignalvalueofrange0-100%isshowninmonitorvalueV2.7andcanbeusedasPIDController
feedback, or scaled to frequencywithparametersP7.3andP7.4, andusedas frequency reference.

7.3 FREQREF ATMIN PULSE FREQUENCY

7.4 FREQREF ATMAX PULSE FREQUENCY

Pulse train/Encoder signalwith range0-100%andscaledbyparameterP7.1andP7.2,whichcanbeusedas
frequency referenceby tellingwhat frequencycorresponds to0%and100%withparametersP7.3andP7.4 re
spectively. Then it canbeselectedas frequency reference forRemotecontrol place.

7.5 ENCODERDIRECTION

It is possible toalso takedirection information fromtheencoder.

0 =Disable
1=Enable/Normal
2 =Enable/Inverted

7.6 ENCODERPULSES / REVOLUTION

Encoderpulsesper revolutioncanbeset in caseanencoder isused,which isused to record thecount of
encoderper round. In this casemonitor valueV2.8will show theactual rpmof theencoder.

Maximumpulse frequency is 10kHz. Itmeans that a256pulseper roundencoderwouldallowshaft speeds
up to2300 rpm. (60*10000/256=2343)

7.7 CONFIG DI5 ANDDI6

0 =DI5andDI6are fornormaldigital input
1 =DI6 is for pulse train
2 =DI5andDI6are for encoder frequencymode

When using pulse train / encoder input, the DI5 and DI6 has to be set to - Not Used
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Note! If use the encoder function have to do 2 steps:

1) Set the parameter to change normal DI to Encoder inmenu firstly.
2) Then push down the DI switch for encoder function. otherwise F51 occur.
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8.8 Digital outputs (Control panel: Menu PAR -> P8)

8.1 RO1 SIGNAL SELECTION

8.2 RO2 SIGNAL SELCETION

8.3 DO1 SIGNAL SELCETION

Table8.2:Output signals viaRO1,RO2andDO1

Setting Signal content

0 = Not used Output is not in operation.

1 = Ready The frequency converter is ready to operate.

2 = Run The frequency converter operates (motor is running).

3 = Fault A fault trip has occurred.

4 = Fault inverted A fault trip has not occurred.

5 =Warning A warning is active.

6 = Reversed The reverse command has been selected, output frequency to themotor is nega-
tive.

7 = At speed The output frequency has reached the set reference.

8 =Motor regulator active Each of Motor regulator is active (e.g., over current regulator, over voltage regula-
tor, under voltage regulator, etc.)

9 = FB Control Word.B13 Output can be controlled with B13 in the fieldbus control word.

10 = FB Control Word.B14 Output can be controlled with B14 in the fieldbus control word.

11 = FB Control Word.B15 Output can be controlled with B15 in the fieldbus control word.

12 = Output frequency superv. Output frequency is over / under the limits, set with parameters P12.1 and P12.2.

13 = Output torque superv. Motor torque is over/under the limit, set with parameter P12.3 and P12.4

14 = Unit temperature superv. Unit temperature is over / under the limits, set with parameters P12.5 and P12.6.

15 = Analogue input superv. Analogue inputs set with parameter P12.7 is over / under the limits, set in P12.8
and P12.9.

16 = Preset Speed Active Each of preset speeds are activated.

17 = External Brake control External Brake control. Closed = Brake open, Open = Brake closed.

18 = Keypad control active Keypad is set as the current control place.

19 = I / O control active I / O is set as the current control place.
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8.9 Analogue outputs (Control panel: Menu PAR -> P9)

9.1 ANALOGOUTPUT SIGNAL SELECTION

0 =Notused

1 =Output frequency (0 - fmax)

2 =Output current (0 - Inmotor)

3 =Motor torque (0 -Tnmotor)

4 =PIDoutput (0 - 100%)

5 =Frequency reference (0 - fmax)

6 =Motor speed (0 -nmax)

7 =Motorpower (0 -Pnmotor)

8 =Voltage (0 -Unmotor)

9 =DC-linkVoltage (0 - 1000V)

10 =ProcessData In1 (0 - 10000)

11 =ProcessData In2 (0 - 10000)

12 =ProcessData In3 (0 - 10000)

13 =ProcessData In4 (0 - 10000)

14 =Test 100%

9.2 ANALOGOUTPUTMINIMUM

0 =0V / 0mA

1 =2V / 4mA
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8.10 Fieldbus Data-Mapping (Control panel: Menu PAR -> P10)

10.1 FB DATA OUT 1 SELECTION

Parameter couples readonly variables tooutput processdata1.

0 =Frequency reference

1=Output reference

2=Motor speed

3=Motor current

4=Motor voltage

5=Motor torque

6=Motorpower

7=DC link voltage

8=Active fault code

9=AnalogueAI1

10=AnalogueAI2

11=Digital input state

12=PID feedback value

13=PIDsetpoint

14=Pulse train / encoder input(%)

15=Pulse train / encoderpulse()

10.9 AUX CWDATA IN SELECTION

Parameterdefines the input processdata coupled toAuxControlWord.

0 =Notused

1=PDI1

2=PDI2

3=PDI3

4=PDI4

5=PDI5
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8.11 Prohibited Frequencies (Control panel: Menu PAR -> P11)

11.1 PROHIBIT FREQUENCY RANGE 1: LOWLIMIT

11.2 PROHIBIT FREQUENCY RANGE 1: HIGH LIMIT

11.3 PROHIBIT FREQUENCY RANGE 2: LOWLIMIT

11.4 PROHIBIT FREQUENCY RANGE 2: HIGH LIMIT

Twoskipfrequencyregionsareavailableif thereisaneedtoavoidcertainfrequenciesbecauseofe.g.mechanical
resonance. Inthiscasetheactual frequencyreferencesenttothemotorcontrolwillbekeptoutof theseranges
according to theexamplebelow,whereone range is inuse.

Figure8.16: FrequencyRange

Actual reference

Requested reference
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8.12 Protections (Control panel:Menu Par->P13)

13.5 STALL PROTECTION

0 =Noaction
1 =Alarm
2 =Fault, stop function
3 =Fault, coast

Themotor stall protectionprotects themotor fromshort timeoverloadsituationssuchasonecausedbya
stalledshaft. Thereaction timeof thestallprotectioncanbesetshorter than thatofmotor thermalprotection.
Thestall state is definedwith twoparameters,P13.11 (Stall current) andP13.13 (Stall frequency limit). If the
current is higher than theset limit and theoutput frequency is lower than theset limit thestall state is true.
There is actually no real indicationof theshaft rotation. Stall protection is a type of over current protection.

13.6 UNDER LOADPROTECTION

0 =Noaction
1 =Alarm
2 =Fault, stop function
3 =Fault, coast

Thepurposeof themotorunderloadprotection is toensure that there is loadon themotorwhen thedrive is
running. If themotor loses its load theremight beaproblem in theprocess, e.g. abrokenbelt or adrypump.

MotorunderloadprotectioncanbeadjustedbysettingtheunderloadcurvewithparametersP13.14(Underload
protection: Fieldweakeningarea load) andP13.15 (Underloadprotection: Zero frequency load), see the figure
below. Theunderloadcurve is a squaredcurveset between the zero frequencyand the fieldweakeningpoint.
Theprotection isnot activebelow5Hz (theunderload timecounter is stopped).

The torque values for setting theunderloadcurveareset inpercentagewhich refers to thenominal torqueof
themotor.Themotor'snameplatedata,parametermotornominalcurrentand thedrive'snominalcurrent IL
areusedtofindthescalingratiofortheinternaltorquevalue. Ifotherthannominalmotor isusedwiththedrive,
theaccuracyof the torquecalculationdecreases.

The default parameter value of the underload protection time limit is 20 seconds,which is themaximumtime
allowed for anunderloadstate toexist before causinga trip according to this parameter.
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Figure8.17:Underloadprotection

13.7 MOTOR THERMAL PROTECTION

0 =Noaction
1 =Alarm
2 =Fault, stop function
3 =Fault, coast

If tripping is selected thedrivewill stopandactivate the fault stage, if the temperatureof themotorbecomes
toohigh.Deactivating theprotection, i.e. settingparameter to0,will reset the thermalmodel of themotor to
0%.

capableof supplyinghigher thannominal current to themotor. If the load requires thishighcurrent there is a
riskthatthemotorwillbethermallyoverloaded.Thisisthecaseespeciallyatlowfrequencies.Atlowfrequencies
thecoolingeffect of themotor is reducedaswell as its capacity. If themotor is equippedwithanexternal fan
the load reductionat lowspeeds is small.
Themotor thermalprotection is basedonacalculatedmodel and it uses theoutput current of thedrive tode
termine the loadon themotor.
Themotor thermalprotectioncanbeadjustedwithparameters. The thermal current IT specifies the loadc
urrent abovewhich themotor is overloaded. This current limit is a functionof theoutput frequency.
The thermal stageof themotor canbemonitoredon thecontrol keypaddisplay.

CAUTION!The calculatedmodel doesnot protect themotor if the airflow to themotor is reducedby blocked
air intake grill.

Underload curve at
field weakening point
P13.14(default)=50%

Field weakening
point P1.11

Underload curve at
zero frep

P13.15(default)=10%

Torque
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NOTE! To comply with UL 508C requirementsmotor over-temperature sensing is required at installation if the
parameter is set to 0.

Note: Ifyouuselongmotorcables(max.100m)togetherwithsmalldrives(<=1.5kW)themotorcurrentmeasured
bythedrivecanbemuchhigherthantheactualmotorcurrentduetocapacitivecurrents inthemotorcable.Con-
sider thiswhensettingup themotor thermalprotection functions.

13.8 MTP:AMBIENT TEMPERATURE

When themotorambient temperaturemustbe taken into consideration, it is recommended toset a value for
this parameter. The valuecanbeset between -20and100degreesCelsius.

13.9 MTP:ZERO SPEED COOLING

Defines thecooling factor at zerospeed in relation to thepointwhere themotor is runningatnominal speed
withoutexternalcooling.Thedefault value issetassuming that there isnoexternal fancooling themotor. If an
external fan isused this parameter canbeset to90% (orevenhigher).

If youchange theparameterP1.4 (Motornominal current), this parameter is automatically restored to the
default value.Setting this parameterdoesnot affect themaximumoutput current of thedrivewhich is deter
minedbyparameterP1.7alone.

Thecorner frequency for the thermalprotection is 70%of themotornominal frequency(P1.2).

Thecoolingpowercanbeset between0 -150.0%xcoolingpowerat nominal frequency. SeeFigure8.18.
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Figure8.18:Motor thermal current IT curve

13.10 MTP:THERMAL TIME CONSTANT

This timecanbeset between1and200minutes.

This is the thermal timeconstantof themotor.Thebigger the frameand/orslower thespeedof themotor, the
longerthetimeconstants.Thetimeconstant isthetimewithinwhichthecalculatedthermalmodelhasreached
63%of its final value.

Themotor thermal time is specific to themotordesignand it variesbetweendifferentmotormanufacturers.

If themotor's t6-time (t6 is the time inseconds themotor cansafely operateat six times the ratedcurrent) is
known (givenby themotormanufacturer) the timeconstant parameter canbeset basingon it. Asa ruleof
thumb,themotorthermaltimeconstant inminutesequalsto2Xt6. If thedrive is instopstatethetimeconstant
is internally increased to three times theset parameter value. SeealsoFigure8.19.

Thecooling in stopstage is basedonconvectionand the timeconstant is increased.
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Figure8.19:Motor temperaturecalculation

P13.11 STALL CURRENT

Thecurrent canbeset to 0.0…2xINunit.For astall stage tooccur, thecurrentmusthaveexceeded this limit. If
parameterP1.7Motorcurrentlimit ischanged,thisparameterisautomaticallycalculatedto90%ofthecurrent
limit. SeeFigure8.20.

NOTE! In order to guarantee desired operation, this limit must be set below the current limit.

Figure8.20:Stall current

Fault / Warning activation
point, if selected with pa-
rameter 13.7

Motor temperature

Changes by motor size and
adjusted with parameter 13.10
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P13.12 STALL TIME

This timecanbeset between0.00and300.00s.

This is themaximumtimeallowed for a stall stage. Thestall time is countedbyan internal up/downcounter.

If thestall timecounter valuegoesabove this limit theprotectionwill causea trip (seeP13.5).SeeFigure8.21.

Figure8.21:Stall timecalculation

P13.14 UNDERLOADPROTECTION: FIELDWEAKENING AREA LOAD

The torque limit canbeset between10.0-150.0%XTnmotor.

This parametergives the value for theminimumtorqueallowedwhen theoutput frequency is above the field
weakeningpoint. If youchangeparameterP1.4 (Motornominal current) this parameter is automatically
restored to thedefault value.

P13.16 UNDERLOADPROTECTION : TIME LIMIT

This timecanbeset between2.0and600.0 s.

Stall time counter

Trip / Warning
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This is themaximumtimeallowed for anunderloadstate toexist. An internal up/downcounter counts theac
cumulatedunderload time. If theunderloadcounter valuegoesabove this limit theprotectionwill causea trip
according toparameterP13.6). If thedrive is stopped theunderloadcounter is reset to zero. SeeFigure8.22.

Figure8.22: underloadcounter

13.28 Input phase fault

0=Noaction
1=Alarm
2=Fault : Stop function
3=Fault : Coast

13.29 Motor temperaturememorymode

0=Disabled
1=Constantmode
2=Last valuemode

Underlood time counter

Trip / Warning
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8.13 Automatic reset (Control panel: Menu PAR -> P14)

14.1 AUTOMATIC RESET

Activate theAutomatic reset after faultwith this parameter.

NOTE!Automatic reset is allowed for certain faults only.

Fault : 1. Under voltage
2. Over voltage
3. Over current
4.Motor over temperature
5. Under load

14.3 TRIAL TIME

TheAutomatic restart function restarts the frequency converterwhen the faultshavedisappearedand the
waiting timehaselapsed.

The timecount starts fromthe first auto reset. If thenumberof faults occurringduring the trial timeexceeds
trail number (the valueofP14.4), the fault statebecomesactive.Otherwise the fault is clearedafter the trial
timehaselapsedand thenext fault starts the trial timecount again. SeeFigure8.23.

Figure8.23:ExampleofAutomatic restartswith two restarts

Fault trigger

Motor stop signal

Motor start signal

Supervision

Failt active

Autoreset function : (Trials = 2)

Trial time

Reset / Fault resetReset / Fault reset
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8.14 PID control parameters (Control panel: Menu PAR -> P15)

15.5 FEEDBACK VALUEMINIMUM

15.6 FEEDBACK VALUEMAXIMUM

Thisparameter sets theminimumandmaximumscalingpoints for feedback value.

Figure8.24: Feedbackminimumandmaximum

15.7 P GAIN

This parameterdefines thegainof thePIDcontroller. If the valueof theparameter is set to 100%, a changeof
10% in theerror valuecauses thecontroller output to changeby10%.

15.8 PID CONTROLLER I-TIME

Thisparameterdefines the integration timeof thePIDcontroller. If this parameter is set to 1,00 second, the
controller output is changedbya valuecorresponding to theoutput caused fromthegainevery second.
(Gain*Error)/s.

15.9 PID CONTROLLERD-TIME

ThisparameterdefinesthederivativetimeofthePIDcontroller. If thisparameter issetto1,00second,achange
of 10% in theerror valuecauses thecontroller output to changeby10%.

Analogue input
with custom
min and max
scaling(%)

Controller feedback(%)
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15.11 SLEEPMIN FREQUENCY

15.12 SLEEPDELAY

15.13 WAKE-UP ERROR

This functionwill put thedrive into sleepmode if the frequency staysbelow thesleep limit for a longer time
thanthatsetwiththeSleepDelay(P15.12).Thismeansthatthestartcommandremainson,buttherunrequest
is turnedoff.Whentheactualvaluegoesbelow,orabove, thewake-uperrordependingonthesetactingmode
thedrivewill activate the run request again if thestart command is still on.

Figure8.25:Sleepmin frequency, Sleepdelay,Wake-uperror

15.14 SLEEP SETPOINT BOOST

15.15 SETPOINT BOOST TIME

15.16 SLEEPMAX LOSS

15.17 SLEEP LOSS CHECK TIME

Theseparametersmanageamorecomplexsleepsequence.AfterthetimeinP15.12, thesetpoint is increased
of the term inP15.14, for the time inP15.15. Thiswill causeahigheroutput frequency.

Actual value

Wake up error

Sleep delay

Regulation mode Regulation modeSleep

Sleep min
frequency
P15.11

Frequency
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Frequency reference is then forcedatminimumfrequencyand the feedback value is sampled.

If the variationon the feedback valuestays then lower thanP15.16 for the time inP15.17, thedrivewill enter
sleepcondition.

If this sequence isnot needed, thenprogramP15.14=0%,P15.15=0s,P15.16=50%,P15.17=1s.

15.18 PROCESSUNIT SOURCE SELECTION

MonitorV4.5canshowaprocessvalue,proportional toavariablemeasuredby thedrive.Sourcevariablesare:

0 =PID feedback value (max: 100%)
1 =Output frequency (max: fmax)
2 =Motor speed (max: nmax)
3 =Motor torque (max: Tnom)
4 =Motorpower (max:Pnom)
5 =Motor current (max: Inom)
6 =Pulse train/Encoder (max: 100%)

15.19 PROCESSUNIT DECIMALDIGITS

Numberof decimals shownonmonitor V4.5.

15.20 PROCESSUNITMIN VALUE

ValueshownonV4.5whensource variable is at itsminimum.Proportionality is kept if sourceovertakes the
minimum.

15.21 PROCESSUNITMAX VALUE

ValueshownonV4.5whensource variable is at itsmaximum.Proportionality is kept if sourceovertakes the
maximum.
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8.15 Application setting (Control panel: Menu PAR->P17)

17.1 DRIVE SETUP

With this parameter youcaneasily set up yourdrive for fourdifferent applications.

NOTE!Thisparameter isonlyvisiblewhentheStartupWizardisactive.Thestartupwizardwillstart infirstpower-
up. It canalsobestartedby settingSYSP4.2=1. See the figuresbelow.

NOTE! Running the startup wizard will always return all parameter settings to their factory defaults!

NOTE! Start Up-Wizard can be skipped after pressing stop button continuously for 30 seconds.

Figure8.26:Startupwizard

1) EnterPa r.menu, select P1.3motor
nominal speed

2) PressOKenter editmode

3) ChangeP1.3 valuewithUp/Downbutton
andpressOK tocomfirm 4) Performthesameprocedure forP1.4,

motornominal current
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Selections:

Figure8.27:Drive setup

17.4 APPLICATION ACCESS PASSWORD

Input the right passwordcould reviewparametergroup18.

1) Startupwizardshownspar
17.1number.

2)PressOK toenter editmode.

4) PressOK toconfirmdrive setup

3) Select between0-3, seebelow!

P1.7 P1.8 P1.15 P2.2 P2.3 P3.1 P4.2 P4.3

0 = Basic 1.5 x INMOT
0=

Frequecny
control

0=
Not
used

0=Ramp 0=Coast 0Hz 3s 3s

1 = Pump
drive 1,1 x INMOT

0=
Frequecny
control

0=
Not
used

0=Ramp 1=Ramp 20 Hz 5s 5s

2 = Fan drive 1,1 x INMOT
0=

Frequecny
control

0=
Not
used

1=Flying 0=Coast 20 Hz 20s 20s

3 = High
Torque drive 1.5 x INMOT

1=Open
loop speed
ontrol

1=used 0=Ramp 0=Coast 0Hz 1s 1s

P1.7Current limit (A) P2.3Stop function

P1.8Motor controlmode P3.1Min frequency

P1.15Torqueboost P4.2Acc. time (s)

P2.2Start function P4.3Dec time (s)
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8.16 System parameter

4.3 PASSWORD

N800SAPIprovidespassword function that is usedwhenchangingparameter value.

InsidePARorSYSmenutheselectedparametersymboland itsvaluearealternating in thedisplay.Thesingle
OKbuttonpressingcausesentering to theparameter valuechangemode.

If passwordprotection isON,user is asked toenter the right password (definedwithparameterP4.3) and
pressOKbuttonbeforeediting value is possible. Thepasswordconsists of fourdigit numbers, factorydefault
value is 0000=PasswordDisabled.Editingof all theparameters (includingSystemparameters) is prohibited
if thecorrect passwordhasnotbeenentered. Ifwrongpassword isentered,pressingOKbuttoncausesreturn
to themain level.

Password Parameters:

N800SAPIhasonepasswordparameterP4.3 "Password";
ParameterP4.3 is a4digit number. Factorydefaultwill be0000=Passworddisabled;
Anyother value than0000will enable thepasswordand it is not possible to changeparameters. In this status
all parametersare visible;
Whennavigate toParameterP4.3, show“PPPP”asaparameter value if passwordhasbeenset.

Activating a password:

Navigate toParameterP4.3;
PressOKbutton;
Cursor (lowesthorizontal segment) of the very left digit flashes;
Select first digit of passwordbyusingUPandDOWNkey;
PressRIGHTbutton;
Cursorof theseconddigit flashes;
Select seconddigit of passwordbyusingUPandDOWNkey;
PressRIGHTbutton;
Cursorof the thirddigit flashes;
Select thirddigit of passwordbyusingUPandDOWNkey;
PressRIGHTbutton;
Cursorof the fourthdigit flashes;
Select fourthdigit byusingUPandDOWNkey;
PressOKbutton -->thecursorof the first digit flashes;
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Repeat insertionof password;
PressOKbuttonpassword is locked;
In caseof different values for the twopasswords: displayFault;
PressOKbutton repeat passwordasecond time;
To interrupt insertionofPasswordPressBACK/RES.

Disabling a password:

Insert theactual passwordPressOKPassword is automatically set to 0000;
All parameters can then freely bechanged;
Toenablepasswordagainsee ‘Activatingapassword’ procedure.

Change of one parameter:

User tries to changeaparameter valuewhenpassword is enableddisplayPW;
PressOKbutton;
Cursor (lowesthorizontal segment) of the very left digit flashes;
Select first digit of passwordbyusingUPandDOWNkey;
PressRIGHTbutton;
Cursorof theseconddigit flashes;
Select seconddigit of passwordbyusingUPandDOWNkey;
PressRIGHTbutton;
Cursorof the thirddigit flashes;
Select thirddigit of passwordbyusingUPandDOWNkey;
PressRIGHTbutton;
Cursorof the fourthdigit flashes;
Select fourthdigit byusingUPandDOWNkey;
PressOKbutton;
Current valueof parameter tobechangedwill bedisplay;
Changeparameter valueasnormal;
PressOKNewparameter valuewill bestoredandPassword is enabledagain;
For changinganotherparameter theprocedurehas tobe repeated;
In thecaseofwanting to changemultipleparameters it is of advantage to setP4.3 to0000,
After thechangeof theparameter valuespasswordhas tobeactivatedagain;

Forgotten password:

Followprocedure "Disablingapassword"andselect 6020asactual password.
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8.17 Modbus RTU

N800Shasabuilt-inModbusRTUbus interface.Thesignal levelof the interface is inaccordancewith theRS-485
standard.
Thebuilt-inModbusconnectionofN800Ssupports the following functioncodes:

Table8.3:ModbusRTU

8.17.1 Termination resistor

TheRS-485bus is terminatedwithterminationresistorsof220ohmsinbothends.The inverterhasabuilt-in ter-
mination resistorwhich is switched off as a default (presented below). The termination resistor can be switched
onandoffwith the right handdip switch locatedabove IO-terminals in the front of thedrive (seebelow).

Figure8.28:MI frame I/O

See thechapter 4.7.3.1 to setup the termination resistor forN800SMR frames.

8.17.2 Modbus address area

TheModbusinterfaceofN800SusestheIDnumbersoftheapplicationparametersasaddresses.TheIDnumbers
canbe found in theparameter tables in chapter 8.
Whenseveralparameters/monitoringvaluesare readata time, theymustbeconsecutive. 11addressescanbe
readand theaddressescanbeparametersormonitoring values.

Function code Function name Address Broadcastmessages

03 Read Holding Registers All ID numbers No

04 Read Input Registers All ID numbers No

06 Write Single Registers All ID numbers Yes

16 Writemultiple registers All ID numbers Yes
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Note:WithsomePLCmanufacturers, the interfacedriver forModbusRTUcommunicationmaycontainanoffset
of 1 (the IDnumber tobeusedwould thensubtract 1).

8.17.3 Modbus process data

Process data is an address area for fieldbus control. Fieldbus control is active when the value of parameter 2.1
(Controlplace) is1(=fieldbus).Thecontentoftheprocessdatacanbeprogrammedintheapplication.Thefollowing
tablespresent theprocessdata contents inN800SApplication.

Table8.4:Output processdata

Table8.5: Input processdata

ID Modbus register Name Scale Type

2101 32101, 42101 FB StatusWord - Binary coded

2102 32102, 42102 FB General StatusWord - Binary coded

2103 32103, 42103 FB Actual Speed 0.01 %

2104 32104, 42104
Programmable by P10.1

(Default: Frequency reference) - -

2105 32105, 42105
Programmable by P10.2
(Default: Output frequency)) 0.01 +/- Hz

2106 32106, 42106
Programmable by P10.3
(Default: Motor speed) 1 +/- Rpm

2107 32107, 42107
Programmable by P10.4
(Default: Motor voltage) 0.1 V

2108 32108, 42108 Programmable by P10.5
(Default: Motor torque) 0.1 +/- % (of nominal)

2109 32109, 42109
Programmable by P10.6
(Default: Motor current) 0.01 A

2110 32110, 42110
Programmable by P10.7
(Default: Motor power) 0.1 +/- % (of nominal)

2111 32111, 42111 Programmable by P10.8
(Default: DC link voltage) 1 V

ID Modbus register Name Scale Type

2001 32001, 42001 FB Control Word - Binary coded

2002 32002, 42002 FB General Control Word - Binary coded

2003 32003, 42003 FB Speed Reference 0.01 %

2004 32004, 42004 Programmable by P10.9

2005 32005, 42005 Programmable by P10.9

2006 32006, 42006 Programmable by P10.9

2007 32007, 42007 Programmable by P10.9

2008 32008, 42008 Programmable by P10.9
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Table8.5: Input processdata

Note! 2004 -2007canset asPIDControlReferenceby settingP15.1(Setpoint
selection) orPIDActual valueby settingP15.4(Feedback valueselection)!

2004 -2007canbeset as theAnalogueOutput byP9.1,P9.5,P9.9.
2004 -2008canset asAuxControlWordwithP10.9:
b0:Runenable
b1: acc / dec ramp2selection
b2: freq reference2selection

Note!-AUXCW isactivewhenconfigured, even if control place isnot the
fieldbus
-b0Runenable is computed inANDwithapossibleRunenable signal
fromdigital input. Fall of enablewill causecoastingstop.

Statusword (output processdata)
Informationabout thestatusof thedeviceandmessages is indicated in theStatus
word. TheStatusword is composedof 16bits themeaningsofwhicharedescribed
in the tablebelow:

.
Table8.6: Statusword (output processdata)

ID Modbus register Name Scale Type

2009 32009, 42009 - - -

2010 32010, 42010 - - -

2011 32011, 42011 - - -

Bit
Description

Value = 0 Value = 1

B0, RDY Drive not ready Drive ready

B1,RUN Stop Run

B2, DIR Clockwise Counter-clockwise

B3, FLT No fault Fault active

B4, W No alarm Alarm active

B5, AREF Ramping Speed reference reached

B6, Z - Drive is running at zero speed

B7 - B15 - -
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General statusword (output processdata)

Information about the status of the device andmessages is indicated in the General status word. The General
statusword is composedof 16bits themeaningsofwhicharedescribed in the tablebelow:

Table8.7:General statusword (output processdata)

Actual speed (output processdata)

This is actual speedof the frequency converter. Thescaling is -10000...10000. The
value is scaled inpercentageof thefrequencyareabetweensetminimumandmaximum
frequency.

Controlword (input processdata)

The three first bits of thecontrolwordareused to control the frequency converter.
Byusingcontrolword it is possible to control theoperationof thedrive. Themeanings
of thebits of controlwordareexplained in the tablebelow:

Table8.8:Controlword (input processdata)

Bit
Description

Value = 0 Value = 1

B0, RDY Drive not ready Drive ready

B1, RUN Stop Run

B2, DIR Clockwise Counter-clockwise

B3, FLT No fault Fault active

B4, W No alarm Alarm active

B5, AREF Ramping Speed reference reached

B6, Z - Drive is running at zero speed

B7, F - Fieldbus control active

B8 - B12 -

Bit
Control place

I/O

B13 1

B14 0

B15 0

PC tool

0

1

1

Keypad

0

1

0

Fieldbus

0

0

1

Bit
Description

Value = 0 Value = 1

B0, RUN Stop Run

B1, DIR Clockwise Counter-clockwise

B2, RST Rising edge of this bit will reset active fault

B5, Quick Normal deceleration ramp time Quick deceleration ramp time
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Speed reference (input processdata)

This is the Reference 1 to the frequency converter. Used normally as Speed reference.The allowed scaling is
0...10000. The value is scaled in percentage of the frequency area between the setminimumandmaximumfre-
quencies.
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8.18TOTALANDTRIPCOUNTERS

TheN800Shasdifferent countersbasedon theoperation timeof thedriveand theenergy consumption. Someof
thecountersmeasure total valuesandsomecanbe reset.

The energy countersmeasure the energy that is taken from the supply network. The other counters are used to
measure, for example, theoperation timeof thedriveor the run timeofthemotor.

It ispossible tomonitorall thecountervalues fromthePC,keypador fieldbus. If youusethekeypador thePC,you
canmonitor thecounter values in theDiagnosticsmenu. If youusefieldbus, youcanread thecounter valueswith
the IDnumbers. In this chapter, you finddataon these IDnumbers.

8.18.1 OPERATING TIME COUNTER

It isnotpossibletoresettheoperatingtimecounterofthecontrolunit.Thecounteris inthesubmenuTotalcounters.
Thevalueof thecounterhas5different16-bit values.Toread thevalueof thecounter through fieldbus,use these
IDnumbers.

• ID1754OperatingTimeCounter (years)
• ID1755OperatingTimeCounter (days)
• ID1756OperatingTimeCounter (hours)
• ID1757OperatingTimeCounter (minutes)
• ID1758OperatingTimeCounter (seconds)

Example) You receive the value1a143d02:21of theoperating timecounter fromthe fieldbus.

• ID1754: 1 (years)
• ID1755: 143 (days)
• ID1756: 2 (hours)
• ID1757: 21 (minutes)
• ID1758: 0 (seconds)

8.18.2 OPERATING TIME TRIP COUNTER

Theoperating timetripcounterof thecontrolunit canbereset. It is in thesubmenuTripcounters. It ispossible to
reset the counter with the PC, the control panel, or the fieldbus.The value of the counter has 5 different 16-bit
values. To read the valueof thecounterthrough fieldbus, use these IDnumbers.

• ID1766OperatingTimeTripCounter (years)
• ID1767OperatingTimeTripCounter (days)
• ID1768OperatingTimeTripCounter (hours)
• ID1769OperatingTimeTripCounter (minutes)
• ID1770OperatingTimeTripCounter (seconds)

Example) You receive the value1a143d02:21of theoperating time trip counter fromthe fieldbus.

• ID1766: 1 (years)
• ID1767: 143 (days)
• ID1768: 2 (hours)
• ID1769: 21 (minutes)
• ID1770: 0 (seconds)

8. PARAMETERDESCRIPTIONS
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ID 2311 OPERATING TIME TRIP COUNTERRESET

You can reset the operating time trip counterwith thePC, the control panel, or the fieldbus. If you use thePCor
the control panel, reset the counter in the Diagnostics menu.If you use the fieldbus, to reset the counter, set a
risingedge (0>1) to ID2311OperatingTimeTripCounterReset.

8.18.3 RUN TIME COUNTER

The run time counter of themotor cannot be reset. It is in the submenuTotal counters. Thevalue of the counter
has5different 16-bit values. To read the valueof thecounter throughfieldbus, use these IDnumbers.

• ID1772RunTimeCounter (years)
• ID1773RunTimeCounter (days)
• ID1774RunTimeCounter (hours)
• ID1775RunTimeCounter (minutes)
• ID1776RunTimeCounter (seconds)

Example) You receive the value ‘1a143d02:21’ of the run timecounter fromthe fieldbus.

• ID1772: 1 (years)
• ID1773: 143 (days)
• ID1774: 2 (hours)
• ID1775: 21 (minutes)
• ID1776: 0 (seconds)

8.18.4 POWERON TIME COUNTER

Thepowerontimecounterofthepowerunit is inthesubmenuTotalcounters. It isnotpossibletoresetthecounter.
Thevalueof thecounterhas5different16-bit values.Toread thevalueof thecounter through fieldbus,use these
IDnumbers.

• ID1777PowerOnTimeCounter (years)
• ID1778PowerOnTimeCounter (days)
• ID1779PowerOnTimeCounter (hours)
• ID1780PowerOnTimeCounter (minutes)
• ID1781PowerOnTimeCounter (seconds)

Example) You receive the value ‘1a240d02:18’ of thepoweron timecounter fromthe fieldbus.

• ID1777: 1 (years)
• ID1778: 240 (days)
• ID1779: 2 (hours)
• ID1780: 18 (minutes)
• ID1781: 0 (seconds)

8.18.5 ENERGY COUNTER

The energy counter counts the total quantity of energy that the drive gets from the supply network. The counter
cannot be reset. To read the valueof thecounter through fieldbus, usethese IDnumbers.
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ID 2291 Energy Counter

The value has always 4 digits. The format and the unit of the counter change to agree with the energy counter
value. See theexamplebelow.

Example)
•0.001kWh
•0.010kWh
•0.100kWh
•1.000kWh
•10.00kWh
•100.0kWh
•1.000MWh
•10.00MWh
•100.0MWh
•1.000GWh
•etc~

ID2303 Energy Counter Format

Theenergy counter formatgives thepositionof thedecimalpoint in the valueof theEnergyCounter.

• 40=4digits, 0 fractional digit
• 41=4digits, 1 fractional digit
• 42=4digits, 2 fractional digits
•43=4digits, 3 fractional digits

Example)
•0.001kWh (Format=43)
•100.0kWh (Format=41)
•10.00MWh (Format=42)

ID2305 Energy Counter Unit

Theenergy counterunit gives theunit for the valueof theEnergyCounter.

• 0=kWh
•1=MWh
•2=GWh
•3=TWh
•4=PWh

Example) If you receive the value 4500 from ID2291, the value 42 from ID2303, and the value 0 from ID2305, the
result is 45.00kWh.

8.18.6 ENERGY TRIP COUNTER

Theenergy trip counter counts thequantity of energy that thedrivegets fromthesupplynetwork. Thecounter is
inthesubmenuTripcounters.YoucanresetthecounterwiththePC,thecontrolpanel,orthefieldbus.Toreadthe
valueof thecounter through fieldbus, use these IDnumbers.
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ID 2296 Energy Trip Counter

Thevaluehasalways4digits.The formatandtheunitof thecounterchangetoagreewith theenergy tripcounter
value.Seetheexamplebelow.YoucanmonitortheenergycounterformatandunitwithID2307EnergyTripCounter
Formatand ID2309Energy tripCounterunit.

• 0.001kWh
•0.010kWh
•0.100kWh
•1.000kWh
•10.00kWh
•100.0kWh
•1.000MWh
•10.00MWh
•100.0MWh
•1.000GWh
•etc...

ID2307EnergyTripCounterFormat

Theenergy trip counter formatgives thepositionof thedecimalpoint in the valueof theEnergyTripCounter.

• 40=4digits, 0 fractional digit
• 41=4digits, 1 fractional digit
• 42=4digits, 2 fractional digits
•43=4digits, 3 fractional digits

Example)
•0.001kWh (Formet=43)
•100.0kWh (Formet=41)
•10.00MWh (Formet=42)

ID2309 Energy Trip Counter Unit

Theenergy trip counterunit gives theunit for the valueof theEnergyTripCounter.

• 0=kWh
•1=MWh
•2=GWh
•3=TWh
•4=PWh

ID2312 Energy Trip Counter Reset

To reset the energy trip counter, use the PC, the control panel, or the fieldbus. If you use the PC or the control
panel, reset thecounter intheDiagnosticsmenu. If youusethefieldbus,setarisingedge(0->1)to ID2312Energy
TripCounterReset.
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9. TECHNICAL DATA OFMI FRAMES
9.1 AC drive technical data

Table9.1:MI frame technical data

Mains
connection

Supply
network

Input voltage Uin
208…240 V, -15%...+10% 1~
208…240 V, -15%...+10% 3~
380 - 480 V, -15%...+10% 3~

Input frequency 45…66 Hz

Connection to
mains Once perminute or less (normal case).

Networks N800S (400 V) cannot be used with corner grounded networks

Short circuit
current

Maximum short circuit current has to be < 50 kA, For MI4 without DC-choke,
maximum short circuit current has to be < 2.3 kA, for MI5 without DC-choke,
maximum short circuit current has to be < 3.8 kA

Motor
connection

Output voltage 0 - Uin

Output current
Continuous rated current IN at ambient temperaturemax. +50 ºC
(depends on the unit size),
overload 1.5 x INMAX 1min / 10min

Starting current /
torque

Current 2 x IN for 2 sec in every 20 sec period.
Torque depends onmotor

Output frequency 0…320 Hz

Frequency
resolution 0.01 Hz

Control
connection

Digital input Positive, Logic1: 18…+30V, Logic0: 0…5V; Negative, Logic1:
0…10V, Logic0: 18…30V; Ri = 10KΩ (floating)

Analogue input
voltage 0….+10V,Ri = 250KΩ

Analogue input cur-
rent 0(4)…20mA, Ri≤ 250Ω

Analogue output 0…10V, RL≥ 1KΩ; 0(4)…20mA,RL≤ 500Ω

Digital output Open collector, max. load 35V/50mA (floating)

Relay output Switching load: 250Vac/3A

Auxiliary voltage ±20%,max.load 50mA
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Table9.1:MI frame technical data

Control
characteris-

tics

Ambient
conditions

EMC

Standards

Certificates
and manu-
facturer’s
declarations

of
conformity

Control method
Frequency Control U / f
Open Loop Sensorless Vector Control

Switching frequency 1...16 kHz; Factory default 4 kHz

Frequency reference Resolution 0.01 Hz

Field weakening point 30…320 Hz

Acceleration time 0.1…3000 sec

Deceleration time 0.1…3000 sec

Braking torque 100%*TNwith brake option (only in 3~ drives sizes MI2-5 )
30%*TNwithout brake option

Ambient operating
temperature

-10 °C (no frost)…+40 / 50 °C (depends on the unit size): rated loadability IN
Side by side installation for MI1-3 it is always 40 °C; For IP21/
Nema1 option in MI1-3 themaximum temparture is also 40 °C

Storage temperature -40°C…+70°C

Relative humidity 0…95%RH, non-condensing, non-corrosive, no dripping water

Air quality:
- chemical vapours
-mech. particles

IEC 721-3-3, unit in operation, class 3C2
IEC 721-3-3, unit in operation, class 3S2

Altitude 100% load capacity (no derating) up to 1000m. 1% derating for
each 100m above 1000m;max. 2000m

Vibration:
EN60068-2-6

3...150 Hz
Displacement amplitude 1(peak) mm at 3...15.8 Hz
Max acceleration amplitude 1 G at 15.8...150 Hz

Shock
IEC 68-2-27

UPS Drop Test (for applicable UPSweights)
Storage and shipping: max 15 G, 11ms (in package)

Enclosure class IP20/IP21/Nema1 for MI1-3, IP21/Nema 1 for MI4-5

Pollution degree PD2

Immunity Complies with EN61800-3

Emissions Complies with EN61800-3, category C4

For EMC: EN61800-3, For safety: UL508C, EN61800-5

For safety: CE, UL, cUL,
For EMC: CE
(see unit nameplate for more detailed approvals)
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9.2 Power ratings
9.2.1 Mains voltage 208-240 V

Table9.2:MI framepower ratings, 208-240V, 1~

*Themaximumambient operating temperatureof this drive is 40 °C!

Table9.3:MI framepower ratings, 208-240V, 3~

*Themaximumambient operating temperatureof thesedrives is +40 °C.

Mains voltage 208-240 V, 50/60 Hz, 1~ series

Freq.
converter
type

Rated loadability Motor shaft power
Nominal
input
current

Mechani-
cal
size

Weight
(kg)

100% contin.
current IN [A]

150% overload
current[A] P [HP] P [KW] [A]

0001 1.7 2.6 0.33 0.25 4.2 MI1 0.55

0002 2.4 3.6 0.5 0.37 5.7 MI1 0.55

0003 2.8 4.2 0.75 0.55 6.6 MI1 0.55

0004 3.7 5.6 1 0.75 8.3 MI2 0.7

0005 4.8 7.2 1.5 1.1 11.2 MI2 0.7

0007 7 10.5 2 1.5 14.1 MI2 0.7

0009* 9.6 14.4 3 2.2 22.1 MI3 0.99

Rated loadability Motor shaft power
Nominal
input
current

Mechani-
cal
size

Weight
(kg)

100% contin.
current IN [A]

150% overload
current[A] P [HP] P [KW] [A]

Mains voltage 208 - 240 V, 50/60 Hz, 3~ series

Freq.
converter
type

0001 1.7 2.6 0.33 0.25 2.7 MI1 0.55

0002 2.4 3.6 0.5 0.37 3.5 MI1 0.55

0003 2.8 4.2 0.75 0.55 3.8 MI1 0.55

0004 3.7 5.6 1 0.75 4.3 MI2 0.7

0005 4.8 7.2 1.5 1.1 6.8 MI2 0.7

0007* 7 10.5 2 1.5 8.4 MI2 0.7

0011* 11 16.5 3 2.2 13.4 MI3 0.99

0012 12.5 18.8 4 3 14.2 MI4 9

0017 17.5 26.3 5 4 20.6 MI4 9

0025 25 37.5 7.5 5.5 30.3 MI4 9

0031 31 46.5 10 7.5 36.6 MI5 11

0038 38 57 15 11 44.6 MI5 11
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9.2.2 Mains voltage 380-480 V

Table9.4:MI framepower ratings, 380-480V, 3

Note 1: The input currentsarecalculated valueswith100KVA line transformersupply.

Note 1: Themechanical dimensionsof theunits aregiven in chapter 3.1.1.

Note 1: ForPMmotor, pleaseselect thedrivepower ratingaccording tomotordraft power,
not ratedcurrent.

Mains voltage 380-480 V, 50/60 Hz, 3~ series

0001 1.3 2 0.5 0.37 2.2 MI1 0.55

0002 1.9 2.9 0.75 0.55 2.8 MI1 0.55

0003 2.4 3.6 1 0.75 3.2 MI1 0.55

0004 3.3 5 1.5 1.1 4 MI2 0.7

0005 4.3 6.5 2 1.5 5.6 MI2 0.7

0006 5.6 8.4 3 2.2 7.3 MI2 0.7

0008 7.6 11.4 4 3 9.6 MI3 0,99

0009 9 13.5 5 4 11.5 MI3 0.99

0012 12 18 7.5 5.5 14.9 MI3 0.99

0016 16 24 10 7.5 17.1 MI4 9

0023 23 34.5 15 11 25.5 MI4 9

0031 31 46.5 20 15 33 MI5 11

0038 38 57 25 18.5 41.7 MI5 11

Rated loadability Motor shaft power
Nominal
input
current Mechanical

size
Weight
(kg)

100% contin.
current IN [A]

150% overload
current[A] P [HP] P [KW] [A]

Freq.
converter
type
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9.3 Brake resistors

N800S type Minimumbraking resistance

MI2 204-240V,3~ 50 Ohm

MI2 380-480V,3~ 118 Ohm

MI3 204-240V, 3~ 31 Ohm

MI3 380-480V, 3~ 55 Ohm

MI4 204-240V, 3~ 14 Ohm

MI4 380-480V, 3~ 28 Ohm

MI5 204-240V, 3~ 9 Ohm

MI5 380-480V, 3~ 17 Ohm
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10. TECHNICAL DATA OFMRFRAMES

10.1 AC DRIVE POWERRATINGS

10.1.1 MAINS VOLTAGE 208-240 V

Table10.1: Thepower ratingsofMR frame inmains voltage208-240V, 50-60Hz, 3~

*Seechapter 10.1.3Overloadcapability.

10

15

20

25

30

40

50

60

75

100

15

20

25

30

40

50

60

75

100

125

7.5

11

15

18.5

22

30

37

45

55

75

11

15

18.5

22

30

37

45

55

75

90

62

96

124

150

176

210

280

340

410

502

46.5

72

93

112.5

132

171

210

255

316.5

376.5

31

48

62

75

88

114

140

170

211

251

52.8

68.2

82.5

96.8

115.5

154

187

225.5

287.1

341

48

62

75

88

105

143

170

208

261

310

0048

0062

0075

0088

0105

0140

0170

0205

0261

0310

MR6

MR7

MR8

MR9

Frame Drive
type

Loadability Motor shaft power

Low *

Continu
ous
current
IL [A]

10%
overload
current
[A]

10%
overloa
d 40°C
[kW]

50%
overloa
d 50°C
[kW]

10%
overloa
d 40°C
[hp]

50%
overloa
d 50°C
[hp]

Continu
ous
current
IH [A]

50%
overload
current
[A]

Max
current
Is 2s

High * 230 Vmains 230 Vmains
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NOTE!
The rated currents in given ambient temperatures (in Table 10.6 The technical data of theN800SACdrive) are achieved only
when theswitching frequency≤ the factorydefault.
If your process includes a cyclical load, for example if there are lifts orwinches, speak to themanufacturer to get thedimen-
sioning information.
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10.1.2 MAINS VOLTAGE 380-500 V

Table10.2: Thepower ratingsofMR frame inmains voltage380-500V, 50-60Hz, 3~

*Seechapter 10.1.3Overloadcapability.

20

25

30

40

50

60

75

100

125

150

200

25

30

40

50

60

75

100

125

150

200

250

15

18.5

22

30

37

45

55

75

90

110

132

18.5

22

30

37

45

55

75

90

110

132

160

62

76

92

122

144

174

210

280

340

410

502

46.5

57

69

91.5

108

130.5

157.5

210

255

307.5

376.5

31

38

46

61

72

87

105

140

170

205

251

41.8

50.6

67.1

79.2

95.7

115.5

154

187

225.5

287.1

341

38

46

61

72

87

105

140

170

205

261

310

0038

0046

0061

0072

0087

0105

0140

0170

0205

0261

0310

MR6

MR7

MR8

MR9

Frame Drive
type

Loadability Motor shaft power

Low *

Continu
ous
current
IL [A]

10%
overload
current
[A]

10%
overloa
d 40°C
[kW]

50%
overloa
d 50°C
[kW]

10%
overloa
d 40°C
[hp]]

50%
overloa
d 50°C
[hp]

Continu
ous
current
IH [A]

50%
overload
current
[A]

Max
current
Is 2s

High * 400 Vmains 480 Vmains
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NOTE!
The rated currents in given ambient temperatures (in Table 10.6 The technical data of theN800SACdrive) are achieved only
when theswitching frequency≤ the factorydefault.
If your process includes a cyclical load, for example if there are lifts orwinches, speak to themanufacturer to get thedimen-
sioning information.

10.1.3 OVERLOADCAPABILITY

The lowoverloadmeansthat if110%oftheratedcontinuouscurrent(IL) isrequiredfor1minuteevery10minutes,theremaining
9minutesmustbeapproximately 98%of IL or less.
This is tomakesure that theoutput current is notmore than IL during theduty cycle.

Fig. 10.1: Lowoverload

The high overloadmeans that if 150%of the rated continuous current (IH) is required for 1minute every 10minutes, the re-
maining9minutesmustbeapproximately 92%of IH or less.
This is tomakesure that theoutput current is notmore than IH during theduty cycle.
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Fig. 10.2:Highoverload

NOTE! Formore information, refer to thestandard IEC61800-2 (IEC:1998).

10.1.4 BRAKERESISTORRATINGS
Makesure that the resistance ishigher than thesetminimumresistance. Thepowerhandlingcapacitymust besufficient for
theapplication.

Table10.3: The recommendedbrake resistor typesand thecalculated resistanceof thedrive

Duty cycle

Light Duty*

Heavy Duty*

Light Duty*

Heavy Duty*

Light Duty*

Heavy Duty*
Light Duty*
Heavy Duty*

Minimumbraking
resistance (Ω)

21.0

21.0

14.0

14.0

6.5

6.5
3.3
3.3

Frame

MR6

MR7

MR8

MR9
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•The light duty cycle is for brake resistor cyclic use (1LDpulse ina120-secondperiod).
The light duty resistor is rated for a5-second ramp fromfull power to0.
•Theheavyduty cycle is for brake resistor cyclic use (1HDpulse ina120-secondperiod).
Theheavyduty resistor is rated for a3-second full powerbrakingwitha7-second ramp to0.

Fig. 10.3: TheLDandHDpulses

Fig. 10.4: Theduty cyclesof theLDandHDpulses

Table10.4: Theminimumresistanceand thebrakepower,mains voltage208-240V

*=Whenyouuse recommended resistor types.

A. Relativepower
B. Light duty

C. Heavyduty

Mainsvoltage208-240V,50/60Hz,3~
Theminimumbrake
resistance [Ω]]

10.0

5.5

3.0

1.4

Brakepower*@ 405VDC
[kW]27.8

7.8

11.7

25.2

49.7

Frame

MR6

MR7

MR8

MR9
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Table10.5: Theminimumresistanceand thebrakepower,mains voltage380-500V

*Whenyouuse recommended resistor types.

Mainsvoltage380-500V,50/60Hz,3~
Theminimumbrake
resistance [Ω]

21.0

14.0

6.5

3.3

Brakepower*
@845VDC[kW]

34.0

51.0

109.9

216.4

Frame

MR6

MR7

MR8

MR9
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10.2 AC drive - TECHNICAL DATA

Table10.6: The technical dataof theMR frame

208...240V; 380…500V; -10%…+10%

0-320Hz (standard)

0.01Hz

MR6: 1.5-10kHz
Defaults: 4 kHz

MR7 toMR9: 1.5-6kHz
Defaults
• MR7: 4kHz
• MR8: 3kHz
• MR9: 2kHz
Automatic switching frequencyderating in caseof overload.

Analogue input:Resolution0.1% (10-bit), accuracy±1%
Keypad:Resolution0.01Hz

8…320Hz

0.1…3000sec

0.1…3000sec

IL current: -10°C (no frost)...+40 °C
IH current: -10°C (no frost)...+50 °C
Maximumoperating temperature: +50 °C

-40 °C…+70°C

0-95%RH,non-condensing, non-corrosive

Testedaccording to IEC60068-2-60TestKe:Flowing
mixedgascorrosion test,Method1 (H2S [hydrogen
sulfide] andSO2 [sulfur dioxide])
Designedaccording to
• IEC60721-3-3, unit in operation, class3C3
(IP21/ULType1Models 3C2)
• IEC60721-3-3, unit in operation, class3S2

Ambient operating tem-
perature

Storage temperature

Relative humidity

Air quality:
• chemical vapours
•mechanical particles

50...60Hz -5...+10%

Onceperminuteor less

6s (MR6); 8s (MR7-MR9)

0-Uin

IL: Ambient temperaturemax. +40 °Coverload1.1 x IL
(1min/10min)
IH:Ambient temperaturemax. +50 °Coverload1.5 x IH
(1min/10min)

Input voltage Uin

Output frequency
Frequency resolution

Switching frequency

Frequency reference

Field weakening point

Acceleration time

Deceleration time

Input frequency

Connection tomains

Starting delay

Output voltage

Continuous output
current

Mains con-
nection

Control
qualities

Ambient con-
ditions

Motor con-
nection
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5-150Hz
Displacement amplitude1mm(peak) at 5-15.8Hz
(MR6-MR9)
Maximumaccelerationamplitude1Gat 15.8-150Hz
(MR6-MR9)

UPSDropTest (for applicableUPSweights)
Storageandshipping:maximum15G, 11ms
(inpackage)

MR6 MR7: IP21standard
MR8 MR9: IP00standard

Fulfils EN61800-3 (2004)

Fulfills EN61800-3 (2004), category C4

Thesoundpressuredependson thecooling fanspeed,
which is controlled inaccordancewith thedrive temperature.

MR6: 63...72 MR7: 43...73
MR8: 58...73 MR9: 54...75

EN61800-5-1 (2007), CE (See thenameplateof thedrive for
moreapprovals.)

The240-volt drives: 456VDC
The500-volt drives: 911VDC

Dependsonmains voltage (0.8775Xmains voltage):
Mains voltage240V: trip limit 211VDC
Mains voltage400V: trip limit 351VDC
Mains voltage500V: trip limit 421VDC

Earth fault protection,Mains supervision,Motorphasesupervi-
sion,Overcurrent protection,Unit overtemperature
protection,Motor overloadprotection,Motor stall protection,
Motorunderloadprotection, Short-circuit protectionof +24V
and+10V reference voltages

Immunity

Emissions

Averagenoise level
(min...max)
soundpressure
level indB(A)

Overvoltage trip limit

Undervoltage trip limit

ETC

Vibration
EN61800-5-1/
EN60068-2-6

Shock
EN60068-2-27

Enclosureclass

Ambient con-
ditions

EMC (at de-
fault settings)

Noise level

Safety

Protections

100% loadcapacity (noderating) up to1000m
1%derating for each100mabove1000m
Maximumaltitudes:
•208-240V: 4000m(TNand IT systems)
•380-500V: 4000m(TNand IT systems)
Voltage for relay outputs:
•Up to3000m:Allowedup to240V
•3000-4000m:Allowedup to120V
Corner-grounding: up to2,000monly (seechapter 4.6.7
Installation inacorner-groundednetwork)

Altitude
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15th Floor, Al Sour Tower, Al Sour Street, Al-Qiblah, Kuwait
Tel: 965-2291-5354 Fax: 965-2291-5355

World Trade Center, Ent. 3# 1902, Krasnopresnenskays Nab. 12, Moscow, 123610, Russia
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Paseo De La Castellana 216, Planta 0, 28046Madrid, Spain
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Tel: 359-2-803-3200, 3220 Fax: 359-2-803-3203

201 Folmar Parkway, Montgomery, AL 36105, USA
Tel: 1-334-481-2000 Fax: 1-334-240-6869

No.9 Xiandai Road, Xinba Scientific and Technologic Zone, Yangzhong, Jiangsu, P.R.C. Zip: 212212, China
Tel: 86-511-8842-0666, 0212 Fax: 86-511-8842-0668, 0231
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