VACON® NX
DC/DC DRIVES

ADFIF101
DC/DC CONVERTER
APPLICATION MANUAL

VACGON






ADFIF101 DC/DC CONVERTER VACON® o 3

Vacon NXP DC/DC Converter Application

INDEX
Document code: DPD01886B
Software code: ADFIF101V089
Date: 15.12.2020
VACON NXP DC/DC CONVERTER APPLICATION......cccssmsmssmssmsssssmssmsssssssssssssssssssssssssssssssssssssssssssssssess 3
B O |1 o o 1¥ Tt o N 6
2.  DC/DC Application cOmMpPatibility ISSUES......cccceeeeerreererrseeeeeirreeeesseeeeessneesessaneeeessnseseesansessssasesssssnsessssansssssssssssssnsens 7
3. CONTROL IO ..uuuueiiiiiiiiiiisnneesiiisississsseesiissssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssnnsssssssssssne 8
4. DC/DC Application — MONILOFrING VAlUES..........ceeeeeereereerseeereersneeeessaneesessseeseessseesessssesssssssssssssssassssssssssssasasssssssasssnns 9
4.1 1V T T a T de g o =AY [ TSP PP 10
o 0 R ¥/ o o Y1 o] o ' = P UPPPTTPR 10
41,2 MONITOINING 2 VAIUES....cc oo 10
.13 FIElDUS VAlUES ..cceiiiiiiieeeee ettt e e e sttt et e e e s st bbb e e e e eessaabbbbeeeaesssanasbbaeaeaeessannnes 11
4.1.4  MAStEr-FOIOWET VAIUES ....ceeiiiieiiiiiieee ettt ettt e e e sttt et e e e e s sttt e e e e e s s sabbbaeeeeeessananbbaeeeeeessannnes 11
4.1.5 Voltage Reference Chain ......coooe oo, 11
4.2 [V T a T deT g o= = | [V LT e 1T ol ] o) 4 o PPt 12
4.2.1  MONITONNG L VAIUES ..o 12
4.2.2  MONITONNG 2 VAIUES.....cc oo 13
4.2.3  Fieldbus MONItOriNG VAlUBS ......ccce oo 15
4.2.4  Master-Follower monitoring ValUES ..........cooe e, 19
4.2.5 Voltage Reference Chain ..o i, 20
LT o= T T4 1= =T g I 21
5.1 S T (ol o =1 =T 1= =] PSSP 21
5.2 2O =T =T a ol o =T o T |11 - PP 21
5.2.1  Reference HaNAIING .......uunuueeiei s 21
5.2.2  VOIAGE RETFEIENCE .. i s 21
5.2.3  CUITENT RETFEIENCE ...ttt ettt et e e e ettt e e e e e s s s b bbb e e e e e e e s saaabbbeeeaeesesnasbbeees 22
5.2.4  Start RefErence HanaliNg..... ... e s 22
5.3 FaT oYU L AR T F=1 £ PPPPRS 23
Lo T B = - 1 oY= 1Y = PPN 23
5.3.2  DigItal I PULS et nan 23
5.3.3  ANGIOGUE INPUL L..eeiiiiiiiiii s 23
5.3.4  ANGIOGUE INPUL 2...eeiiiiiiiii s 24
5.3.5  ANGlOZUE INPUL 3. nnn 24
5.3.6  ANGIOGUE INPUL A....eeieeieiii e nnn 24
5.4 (01014 o1V AR Fq o = L USSR 25
5.4.1  Digital OULPULS «.eueeeiiiiii e nnn 25
5.4.2  ANQlOZUE OULPUL L.euiiiiiiiiiii e nan 26
5.4.3  ANQIOZUE OULPUL 2 .euiiiiiiiiiii e nnnn 26
5.4.4  Delayed Digital OULPUL L ....uuueei s 27
5.4.5 Delayed Digital OULPUL 2 ....uuueeii e nnnnn 27
o I O I { o 1U) 0] o 4 (o] K- OO PPPRTPRE 27
5.5 [ T Y=Y [T =SSP 28
Lo 0t A G0 4 =1 o) [ o T PP UUPPPPPPTN 28
5.5.2 Under Voltage Control for DC-LiNk VOITAGE .........uuuuiiiiiceeeccee e 28
5.5.3 Over Voltage Control for DC-LINK VOITAZE ......uuuuuuiiicececeee e 28
5.5.4  SOUICE VOIAGE . .uuuuuiiiiii s nnnnnnnnnnnnnnnnnnnnnn 28
5.6 [T ON 6o o1 o - 1 =1 0 1= 1T TSP PPPRPN 29

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public



4 ¢ VACON® ADFIF101 DC/DC CONVERTER

L3N 70 A [ T=Y oo g o ISR PPPRR 29
N S A 6 (o 1Y =Te [ oo « JOR OO OO ST PP P PP 29
5.6.3  VOItage FEedback SINAl ......coo ittt e st e ettt e et e e st b e e e s bbe e e e sarees 29
5.7 Drive CONTIOl PArAMELELS «...eieiiiiiiee ettt ettt ettt ettt e ettt e e sttt e e e ettt e e s aba e e e eabbeeeeeabaeeesbbaeeesabbeeesaabaeeesnabaeens 30
LT % R (o 1Yo 1 Tor= Y o DO PEPRR 30
LI A VA =T o o T Y A (T =T o = PP RRRR 30
5.7.3  Battery EMUIator/SIMUIGTOr.........oiiiiiiiie ettt et ettt e e stae e s teesnbeesnteeeaneesaseesnbeesnreeans 31
5.8 Y =Y O oo | Lo R e g - T =T 0 T A= PP PPPPIOS 31
5.9 =YL o TU L T 14 1= (=] £ OO OO OO PP PPPPPPPPPPPNt 32
5.10  Protections (CONTrol KEYPAG: ...cccouuiiii ittt ettt ettt ettt e sttt e e st e e e s et e e e s bbe e e ssabteeessabaeeesabeeessnnees 34
5.10.1 LT 0 =T - | 34
5.10.2 TEMPEIATUIE SENSOIS .eeiiiiiiiiitiee ettt e e et e e e ettt b e s e et e e ab s e e e s eeaabaa s 34
5.10.3 Thermal ProteCtion ..o, 34
5.10.4 LS T=1 o 1 U o] e =Tt [ o I PP PPPPPPRS 34
5.10.5 Lo o1 =Tot o] o PP P PP P PP PP PPPPPPPPPPPPPPPPPPRt 34
5.11  ID CONTrOl FUNCHIONS c.coeiiiiiiiteee ettt ettt e e e ettt e e e e e e s ab bttt e e e e e e s aanbbaeeeeeessaanbbeeeeeeessannnbbneeeeesssannnns 35
5.11.1 VAlUB CONEIOL ..ceiiiiiieie et e ettt e e e e sttt et e e e e s s anb b e et e e e e e s saabbbbeeeeesssannbeneeeaeenss 35
5.11.2 DIN ID CONTIOL L ceiiiieiiiiiiteee ettt ettt e e e e ettt e et e e e s e bbb bt e e e e e e saanbbaeeeaeeesaannbbbeeeeesssannbbneeeaasess 35
5.11.3 DIN ID CONTIOI 2 ettt ettt e e e e ettt et e e e e s bt be e e e e e e e saanbbaeeeeeeesaannbbbeeeeesssannbbneeeaanens 35
5.11.4 DIN ID CONIOL 3 ittt e e e e e e ettt e et e e e e s aab b bt e e e e e e s s nnbbaeeeeeeesaannbbbeeeeeessaanbbneeeaessns 36
5.12  Keypad control (Control keypad: MENU IM3)........ceeiiiiiiiiiiiieee e e eeccciitte e e e e e e seentraee e e e e e ssntraeeeeeessessnssaneeeeessannnes 37
5.13  System menu (Control Keypad: MENU IMIB) ..........uiiiiiiiiiiiiiieee e e e e cceirre e e e e e e s setrae e e e e e e s st rreeeeeeesesannsaaeeeeessannnes 37
5.14  Expander boards (Control keypad: MENU IM7) ......cciiiiiiiiiiiiiiee e e sttt e e e e e esetrae e e e e e e s sntraee e e e e s s eeanasaeeeaeessennes 37
6.  DesCription Of PAramMEters.....ccciiiiiiiiiiiiiiiriirirsrr s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s ssssssssssssssssnsnnns 38
6.1 S T (ol o =T =) =] TSP
6.2 Reference Handling
6.2.1 Voltage reference NandliNg..... ..o an 41
6.2.2  Current referenCe NaNAIiNG. ... ... s 42
6.2.3  Start Reference HandliNg...... ... s 43
6.3 LT oL UL Y =4 = PP 44
(o T R = - 1 oY= 1Y = PPN 44
6.3.2  DiIGItal INPUES .. s 45
6.3.3  ANGIOZUE INPUES 14 ..o s 46
6.4 (01014 o101 Y P-4 =] USRS 50
B.4.1  Digital OULPULS ..eeuueeiiiii s 50
6.4.2  ANQlOZUE OULPULS 1 & 2 .uuuuiiiiiiiiiiiii s 52
6.4.3  Delayed Digital OULPULS 1 & 2....uuuuuuii s 55
(o O 1W 4 o TU | A @] o) [ o I PPN 56
6.5 ] 0 T Y=Y o o [ = £ PSP P 57
B.5.1  CUITENE LMt e s 57
6.5.2  UNEr VOItage CONTIOL. .. .uuueeeiiii s 58
6.5.3  OVEr VOITage CONTIOIIET ... .ueeiei e nnn 59
6.5.4  SOUICE DC VOItagE lIMITS ..uuuueiiiii s 60
6.6 B ]G 6] o1 o F TP UPP SO PPPRPNt 61
6.6.1  INNEI CONTIOl LOOP 1uuuuunniiiniiii e nnnnn 61
B.6.2  ClOSEA LOOP...uuuuuuunnnuiniiti e nnnn 62
6.6.3  VOItAZE FEEADACK ... .uuuuiiiii e nnn 63
6.7 B gV @o TN o ORI PO PPPPPN 64
L % R 1o 1Yo 1 or- Y o PP PPPPTP PP 65
(SO A VS (=] 0 T =T OO OP PR PPPRTPRE 66
6.7.3  Battery EMUIGTOr/SIMUIGTON.......vviiiii ettt e e e e et e e e e e e e e ab b e e e e e e e e s e nabbbeeeaeeeeeennsrrenes 67
6.8 M aStEr-FOIOWET PArAMETEIS ..ceiiiiiiiiiiiiiiiiiiieeeeeeeeeteeeeeeeeeeeeeeeareeesraaeeasssssssssssssssssssssssssssssssssssssssssssssssssssssnnnnns 69
6.8.1 Master folloWer CONTIGUIATION .. ...ue e e e nan 70
6.9 [T o L U oF= =T T=] (=] £ PPPPPPPPPPPRS 72
(S0 (O B o] o] {=Toi H o] s -SSP UUPPTPPPTN 74
6.10.1 LCT=Y LT | P PUP PO PPPRPNS 74

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/



ADFIF101 DC/DC CONVERTER VACON® o 5

6.10.2 TeMPErAtUIE SENSOIS ..o, 75
6.10.3 B 0= 00 b1 d e Tt o Yo NP SUUP PSP 76
6.10.4 = ol oTU T o] o) {=Tot o o [F U U OTPPPTTPN 76

6.11 1 U] Vot f o] o DA OO T PP PPPPTPPPTR 78
6.11.1 JV ] (U1l o] ] 4o PSRRI SRR 78
6.11.2 DIN ID CONTIOL . .ttttteiteeeiiitieee e e e eee it e e e e e e e st e e e e e e e e s s saattaeeaeeessssastaaaaeaeesaassstaeeeaaeesaanstaaeeeeesssnssrreeeaanns 81

6.12  KEYPAM CONLION ...iiiiiieieeiee ettt e ettt e e e e sttt e e e e e e s a bbb et e e eeessaanbbbeeeeeessaannbrneeeeeessannnns 82

7. Control and Status WOKAS ........ccccevvumeeiiiiiiiiiiineniiiiiiiiiesenisisssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssss 83
7.1 FB Control Word wWith BasiC [N BYPass ...ccceiuiiueiiiiiiieieiiiiitee ettt ettt et e e e s st e e e e e s s sanbreeeeeeeessnnes 83
7.2 FB Control Word With STANArd ...........eeueeiiiiiiiiiiiiiiiiiiiiieieeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeesessssssssssssnnnnnns 84
7.3 I = LR Lo 4o F PP PPPPPPRS 85
7.4 Status Word (ApPlCation) ID 43 . ... ..ottt ettt e ettt e e ettt e e e sttt e e s satte e e e satteeeeabeeessabeeessbbeeenaas 87

T S 0] 1 1=T 44 TR o] LYy V- Y 89
L2 TR - T 1 oo o = RS 920

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public



6 ® VACON® ADFIF101 DC/DC CONVERTER

1. INTRODUCTION

This manual describes the DC/DC converter application software that can be used with Vacon NX
products.

The DC/DC converter can be used to convert power between different DC-voltage levels. Typical
applications are power conversion between battery and DC-link of a drive system or grid converter.
The DC/DC converter can be used as a variable DC-voltage power supply.

This application requires the NXP3 control board and the VB761D version.

The capacitor and voltage measurements are optional, depending on the process requirements. The
measurement itself can be given via analogue input or trough fieldbus by power the management
system. The measurement is used to smoothen the start, because the voltage control can be started
at the correct level when it is known before start.

X
L
DC+
Source DC \ ) DC-Link
e
—

Vacon
\ DC-DC Converter

_L_ ~—
T

Figure 1, DC/DC connection

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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2. DC/DC APPLICATION COMPATIBILITY ISSUES

V053
- No Compatibility issues.

Note 1: This application parameters are not kept backwards compatible if new features or
improvements would be difficult to implement by doing so. Read this change note and chapter
“Compatibility issues in parameters between versions” from manual before updating the application.

Note 2: It's recommended to use compare function for parameter changes when updating application,
especially in cases when version number change is considerably high.

Application is constantly developed; this includes changing parameter default values, and if
parameters are directly downloaded to drive improved default values may be lost.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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ADFIF101 DC/DC CONVERTER

3.

CONTROL 10
NXOPTA1
N Terminal Signal Description
— ——_] 1 +10Vrer Reference voltage output Voltage for potentiometer, etc.
Ir 2 All+ Analogue input 1. Analogue input 1
| T Range 0-10V, Ri = 200Q Input range selected by jumpers.
| Range 0-20 mA Ri = 250Q Default range: Voltage 0 — 10 V
e 3 All- I/O Ground Ground for reference and controls
4 Al2+ Analogue input 2. Analogue input 2
5 Al2- Range 0-10V, Ri = 200Q Input range selected by jumpers.
Range 0-20 mA Ri = 250Q Default range: Current 0 — 20 mA
6 +24V Control voltage output Volta%a for switches, etc. max 0.1 A
: 7 GND 1/0 ground Ground for reference and controls
| / 8 DIN1 Start Request Conta¢t closed = Start Request
k-  TTTTTT== Programmable G2.3.1
: / 9 DIN2 Programmable G2.3.1 No furfction defined at default
: / 10 DIN3 Fault Reset Rising|ledge will reset active faults.
e T = Programmable G2.3.1
11 CMA Common for DIN 1—DIN 3 Conngct to GND or +24V
m————————————— 12 +24V Control voltage output Voltage for switches (see #6)
I r———-.13 GND I/0 ground Grour@ for reference and controls
I / K1l | 14 DIN4 Programmable G2.3.1 No function defined at default
== ———t-——=
: / _:_ 15 DIN5 Programmable G2.3.1 No function defined at default
: / : 16 DING Programmable G2.3.1 No function defined at default
: : 17 CMB Common for DIN4—DING Connect to GND or +24V
| | — —| 18 | AOAl+ | Analogue output 1 Output range selected by jumpers.
| | ‘— — 19 AOA1- Programmable P2.3.1.2 Range 0—20 mA. R., max. 500Q
I ' Range 0—10 V. R. > 1kQ
: L > 20 DOA1l Digital output Programmable
r _® _____ o Ready / Warning (Blinking) Open collector, I<50mA, U<48 VDC
| | NXOPTA2
| | 21 RO1 RELAY OUTPUT 1 | Switchin city
I l—— 22 RO1 Programmable G2.4.1 | 24 VCD
I ® | 23| —ROI— | ———————___ 250 VACL8 A
! 125VDC /0.4 A
24 RO2 Relay output 2
25 RO2 j/
920 ———— F————— 26 | RO2 —
VAC - —— —___Table 3-1. Default /O configuration.

—re —

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.  DC/DC APPLICATION — MONITORING VALUES
On the next pages you will find the lists of parameters within the respective parameter groups.

Column explanations:

Code =

Parameter
Min

Max

Unit
Default
Cust

ID

Location indication on the keypad; Shows the operator the present parameter
number

Name of parameter

Minimum value of parameter

Maximum value of parameter

Unit of parameter value; given if available

Value preset by factory

Customer’s own setting

ID number of the parameter

On parameter code: Parameter value can only be changed after the Drive has been
stopped.

Monitoring value is possible to control from fieldbus by ID number

The manual presents signals that are not normally visible for monitoring. i.e. is not a parameter or
standard monitoring signal. These signals are presented with [a letter]. e.g.
[FW]MotorRegulatorStatus

[V] Normal monitoring signal

[P] Normal parameter in application.

[FW] Firmware signal, Can be monitored with NCDrive when signal type is selected Firmware
[A] Application signal, can be monitored with NCDrive when signal type is selected Application.
[R] Reference type parameter on keypad.

[F] Function. Signal is received as an output of function.

[DI]  Digital input signal.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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4.1 Monitoring values

The monitoring values are the actual values of parameters and signals as well as statuses and
measurements. Monitoring values cannot be edited.

4.1.1 Monitoring 1

Code Signal Unit Form. ID Description
V1.1 Source Current A Varies | 1104
V1.2 Source Voltage \Y #,4# 1107 | Estimated at run state
Vi3 Active Current % ## 1704
Reference
## Active current of the drive in % of Source
V1.4 Active Current % 1125 | Nominal Current

> 0 Current from DC-Link To Source
< 0 Current from Source to DC-Link

V1.5 Source DC Ref. % #,## 606

V1.6 Source DC Act. % ### | 1873 | Run state calculated, scaled.

V1.7 Source Meas. DC % ### | 1866

V1.8 Source Meas. Vdc Vdc #,# 1164 | Voltage feedback signal selected in P2.6.4.1
V1.9 DC-Link Current % ## 1861

V1.10 DC-Link Voltage \Y # 1108 | Measured DC Link voltage in Volts, filtered
V1.11 DC-Link Act. % # ## 7 Percentage of source nominal voltage
V1.12 Unit Temperature °C # 1109 | Heatsink temperature

V1.13 Status Word # 43

4.1.2 Monitoring 2 values

Code Signal Unit Form. ID Description
V1.15.1 DC Voltage V # 44 Unfiltered
V1.15.2 Current A Varies | 1113 | Unfiltered
V1.15.3 IU Current % ## 1851
V1.15.4 IV Current % ## 1852
V1.15.5 IW Current % ## 1868
V1.15.6 Power kW kW Varies | 1508
V1.15.7 Discharging Limit % #,# 1855
V1.15.8 Charging Limit % #,# 1854
V1.15.9 Mindex % ###7 1856
V1.15.10 Power Ref. % % ## 1700
V1.15.11 Power Act. % % ## 5
V1.15.12 DIN Status Word 1 # 56
V1.15.13 DIN Status Word 2 # 57
V1.15.14 Measured'\;ll':):nperature °C ## 42
V1.15.15 Meas. Temp 1 °C ## 51
V1.15.16 Meas. Temp 2 °C ## 52
V1.15.17 Meas. Temp 3 °C ## 53

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/



ADFIF101 DC/DC CONVERTER

VACON® @ 11

4.1.3 Fieldbus values

Code Signal Unit Form. ID Description
V1.16.1 FB Control Word # 1160
V1.16.2 FB Voltage Reference % # ## 875
V1.16.3 FB Status Word # 68
V1.16.4 FB Current Reference % ## 1140
V1.16.5 FB Power Reference % #,# 1141
V1.16.6 Warning No. # 74
V1.16.7 Fault No. # 37
V1.16.8 Fault Word 1 # 1172
V1.16.9 Fault Word 2 # 1173
V1.16.10 Warning Word 1 # 1174
V1.16.11 Analogue Input 1 # ## 13
V1.16.12 Analogue Input 2 # ## 14
V1.16.13 Analogue Input 3 #,## 27
V1.16.14 Analogue Input 4 #,## 28
V1.16.15 Analogue Output 1 ### 26
V1.16.16 Analogue Output 2 ### 31
V1.16.17 FB Analog Out % # 4 48
4.1.4 Master-Follower values
Code Signal Unit Form. ID Description
V1.17.1 Master CW # 93 Master Control Word
V1.17.2 Status Word D1 # 1615
V1.17.3 Status Word D2 # 1602
V1.17.4 Status Word D3 # 1603
V1.17.5 Status Word D4 # 1604
4.1.5 Voltage Reference Chain
Code Signal Unit Form. ID Description
V1.18.1 Source DC Ref In % # ## 1127 | Voltage reference before ramp
V1.18.2 Source DC Ref. % # ## 606 Voltage reference after ramp
V1.18.3 Source Ref. Final % ### 1131
V1.18.4 Source Measured DC % #,## 1866

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.2 Monitoring Values description

4.2.1 Monitoring 1 values

V11

V1.2

V1.3

V1.4

V1.5

V1.6

V1.7

V1.8

V1.9

V1.10

V1.11

Source Current A ID1104
Sum current of all phases.

Source Voltage V ID1107
Estimated source voltage. Value is update when drive is in run state.

Active Current Reference % ID1704
Active current reference of the drive in percentage of Source Nominal Current.

Active Curr. Ref > 0: Current flow from Drive DC-Link to Source.
Active Curr. Ref < 0: Current flow from Source to Drive DC-Link.

Active Current % ID1125

Active current of the drive in percentage of Source Nominal Current

Active Current > 0: Current flow from Drive DC-Link to Source.
Active Current < 0: Current flow from Source to Drive DC-Link.

Source DC Ref. % ID606

DC Reference for the DC Source Voltage. Percentage of Source Nom Voltage
parameter.

Source DC Act. % ID1873

DC Actual of the DC Source in percentage of Source Nom Voltage. Value is update
when drive is in run state.

Source Measured DC % ### 1D1866

Measured DC Voltage.

If Source DC voltage is available by external measurement make connection to this by
Voltage feedback analogue input signal selected in P2.6.4.1.

If used Closed Loop Control and given trough fieldbus use Fast fieldbus communication
and FB Process Data In 1 channel for actual value by connecting to this monitoring
signal ID1866.

Source Measured Vdc Vdc ID1164

Measured DC Voltage in Vdc for Closed Loop control and for starting voltage.

DC-Link Current % ID1861

Calculated DC-Link Current in percentage of Source Nom Current.

DC-Link Voltage V ID1108
Measured DC-link voltage in Vdc

DC-Link Act. % ID7

Measured DC-Link voltage in percentage of Source Nom Voltage.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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V1.12 Unit Temperature °C ID1109
The highest measured drive temperature.

V1.13 Status Word ID43
Application Status Word combines different drive statuses to one data word.

Application Status Word ID43
FALSE TRUE
b0 Closed Loop Control not active Closed Loop Control active
bl Not in Ready state Ready
b2 Not Running Running
b3 No Fault Fault
b4 Discharging disabled, low voltage Discharging Allowed
b5 Charging Disabled, high voltage Charging Allowed
b6 Run Disabled Run Enable
b7 No Warning Warning
b8 Charging Switch closed (internal)
b9 Over Voltage Regulator Active
b10 Under Voltage regulator active.
b1l
b12 | No Run Request Run Request
b13 One or more regulators active
b14 | Current/Power Control Mode Voltage Control Mode.
b15
4.2.2 Monitoring 2 values
V1.15.1 DC Voltage \ ID44

Unfiltered DC-Link Voltage in V.

V1.15.2 Current A ID1113
Unfiltered source DC current in A.

V1.15.3 U Current % ID1851
Unfiltered U phase current.

V1.15.4 IV Current % ID1852
Unfiltered U phase current.

V1.15.5 IW Current % ID1868
Unfiltered U phase current.

V1.15.6 Power kW kw  1D1508

Calculated kW value of power flow.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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V1.15.7

V1.15.8

V1.15.9

V1.15.10

V1.15.11

V1.15.12
V1.15.13

V1.15.14

Discharge Limit % ID1855

Used Active discharge current limit, limit is showing 1/3 % of source nominal current. i.e.
limit is per phase.

Charging Limit % ID1854

Used Active charge current limit, limit is showing 1/3 % of source nominal current. i.e.
limit is per phase.

Mindex % ID 1856
Voltage reference as % of unit nominal voltage (500 V / 690 V)

Power Ref. % % ID1700

Percentage power reference. Shown correctly when Power Control mode or Current
Control mode active.

Power Act. % % ID5

Percentage power value scaled to Source Nom Power parameter.

DIN Status 1 ID 56
DIN Status 2 ID 57
DIN StatusWord 1 DIN StatusWord 2

b0 DIN: A.1 DIN: C.5
bl DIN: A.2 DIN: C.6
b2 DIN: A.3 DIN: D.1
b3 DIN: A.4 DIN: D.2
b4 DIN: A5 DIN: D.3
b5 DIN: A.6 DIN: D.4
b6 DIN: B.1 DIN: D.5
b7 DIN: B.2 DIN: D.6
b8 DIN: B.3 DIN: E.1
b9 DIN: B.4 DIN: E.2
b10 | DIN: B.5 DIN: E.3
b1l | DIN: B.6 DIN: E.4
b12 | DIN: C.1 DIN: E.5
b13 | DIN: C.2 DIN: E.6
b14 | DIN: C.3
b1l5 | DIN: C.4

Measured Temperature °C ID42

Maximum temperature of the first used measurement board.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.2.3 Fieldbus monitoring values
See detail descriptions from chapter Control and Status words

V1.16.1 FB Control Word ID 1160

Control word from fieldbus. Below table is for bypass operation for such fieldbus board that natively
supports this or can be parameterized to bypass mode. See details from chapter 8 Fieldbus profile for
Vacon DC/DC Drive.

FB Control Word ID1160
Bit Signal Comment
BOO DC Charge 1= Charge DC
BO1
B02
0= DC/DC Converter is stopped
BO3 Run 1= DC/DC Converter is started
B04
BO5
B0O6
BO7 Reset 0>1 Reset fault.
B0O8
B0O9
0= Disable FB Control
B10 PLC Control 14~ Enable FB Control
B11 EB DINL /WD ggn4tie used to control RO or directly parameter by ID number.
B12 Can be used to control RO or directly parameter by ID number.
FB DIN2 G24.1
B13 Can be used to control RO or directly parameter by ID number.
FB DIN3 G24.1
B14 Can be used to control RO or directly parameter by ID number.
FB DIN4 G24.1
B15

V1.16.2 FB Voltage Reference [%] ID875

Voltage reference from fieldbus. Connection to here is made with ID number with
Fieldbus data mapping.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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V1.16.3 FB Status Word ID 68

Status word to fieldbus. Below table is for bypass operation for such fieldbus board that natively

supports this or can be parameterized to bypass mode.

FB Status Word ID68
Signal Comment
0=Drive not ready to switch on
BOO Ready On 1=Drive ready to start charging
0=Drive not ready to run
BO1 Ready Run 1=Drive ready and Main Contactor is ON
: 0=Drive not running
BO2 Running 1=Drive in Run state (Modulating)
0=No active fault
BO3 Fault 1=Fault is active
B804 Run Enable 0= Run Disabled. Drive in stop state
Status 1= Run Enabled. Drive can be started.
BO5
- 0= Drive in operating condition.
B06 Inhibit 1= Run disabled or fault state.
. 0= No active warnings
BO7 Warning 1= Warning active
BO8
BO9 Fieldbus Control | O=Fieldbus control not active
Active 1=Fieldbus control active
B10
B11
B12
B13
B14
B15 WD Pulse Feedback from FB Control Word B11
V1.16.4  FB Current Reference [%] ID1140
Current reference from fieldbus. Connection to here is made with ID number with
Fieldbus data mapping.
V1.16.5 FB Power Reference [%] ID1141
Power reference from fieldbus. Connection to here is made with ID number with Fieldbus
data mapping.
V1.16.6  Warning No. ID74
Number if last active warning.
V1.16.7 Fault No. ID37

Number if last active fault.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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V1.16.8 Fault Word 1

ID1172

Fault Word 1 1D1172

Bit

Fault(s)

BO

F1 Over current, F31 IGBT, F41 IGBT

Bl

F2 Over Voltage

B2

F9 Under Voltage

B3

B4

F3 Earth Fault

B5

B6

F14 Unit Over Temperature

B7

F29 Thermistor

B8

B9

B10

B11

F52 Keypad or F52 PC communication fault

B12

F53 FieldBus fault

B13

B14

F54 Slot Communication fault

B15

F50 4mA fault

V1.16.9 Fault Word 2

ID 1173

Fault Word 2 ID1173

Bit

Fault(s)

BO

B1

B2

B3

B4

B5

B6

F51 External fault

B7

B8

B9

F31 IGBT, F41 IGBT

B10

B11

B12

B13

B14

B15

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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V1.16.10

V1.16.11
V1.16.12

V1.16.13
V1.16.14

V1.16.15
V1.16.16

V1.16.17

Warning Word 1 ID 1174

Warning Word 1 1D1174
Bit Warning(s)

BO
B1 W29 Thermistor
B2
B3
B4
BS
B6 F53 FB Warning
B7

B8 F14 Over Temperature
B9

B10
B11
B12
B13
B14
B15

Analogue input 1 % ID 13
Analogue input 2 % ID 14

Unfiltered analogue input level.

0%=0mA/0V,-100% =-10V, 100 % =20 mA /10 V.
Monitoring scaling is determined by the option board parameter.
Analogue input 3 % ID 27

Analogue input 4 % ID 28

It is possible to adjust this input value from fieldbus when the input terminal selection is
0.1. This way it is possible to adjust the free analogue input from fieldbus and have all
analogue input functions available for fieldbus process data.

Analogue Out 1 % ID 26
Analogue Out 2 % ID 31
Analogue Output value 0% =0mA/0V, 100 % =20mA /10 V

FB Analog Out % ### 1D48

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.2.4 Master-Follower monitoring values

V1.17.1  Master CW ID93
SystemBus Master Control word that is send by master drive and received by follower
drives.

Master Control Word 1D93

Signal Comment

bo

bl

b2

b3 Fault Reset

b4 Master Running

b5

b6

b7 WD Pulse

b8

b9 Datalogger Trig command

b10

bll

b12

b13

b1l4 | Voltage Control

b15
V1.17.2  Status Word D1 ID1615
V1.17.3  Status Word D2 ID1602
V1.17.4  Status Word D3 ID1603
V1.17.5  Status Word D4 ID1604

Follower status words received by SystemBus master drive from followers.

Follower Status Word
Signal Comment
b0
bl Ready
b2 Run
b3 Fault
b4 Charge SW State
b5
b6 Run Enable
b7 Warning
b8
b9
b10 | Synchronized
b11
b12 | Run Request
b13 | Limit Regulator
b14
b15 | WD Pulse

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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4.2.5 Voltage Reference Chain

V1.18.1

V1.18.2

V1.18.3

V1.18.4

Source DC Ref. In % ID1127
DC Reference for the DC Source voltage before the ramp.

Source DC Ref. % ID606

DC Reference for the DC Source Voltage after the ramp. Percentage of Source Nom
Voltage parameter.

Source Ref. Final % ID1131

DC Reference for the DC Source Voltage after Closed Loop PI controller.

Source Measured DC % ID1866

Measured DC Voltage.

If Source DC voltage is available by external measurement make connection to this by
Voltage feedback analogue input signal selected in P2.6.4.1.

If used Closed Loop Control and given trough fieldbus use Fast fieldbus communication
and FB Process Data In 1 channel for actual value.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.  PARAMETER LIST
5.1 Basic parameters

Code Parameter Min Max Unit | Default ID Note
P2.1.1 Source Nom Current 0,0 Varies A Varies 113 Capacity of supply,
797 400

P2.1.2 Source Nom Voltage 50 1099 \ 690 110
P2.1.3 Source Nom Power 0 32000 kW 0 116

0 = Current
P2.1.4 Control Mode 0 2 0 1858 1 = Voltage

2 = Power
P2.1.5 Voltage Reference 0 320 % 100 1462
P2.1.6 Current Reference -150 150 % 0 1860 Common current reference
P2.1.7 Power Reference -150 150 % 0 1869 Common power reference

e . 0 = No Action

P2.1.8 Identification 0 1 0 631 1 = Current. Meas. Offset.

Table 5-1. Basic parameters

5.2 Reference Handling
5.2.1 Reference Handling

Code Parameter Min Max Unit Default ID Note

0 = Control Mode P2.1.4
1 = Current Control

2 = Voltage Control

3 = Power Control

pP2.2.1 IO Control Mode 0 3 0 1856

0 = Voltage Ref. ID1462

pP2.2.2 IO Voltage Ref Sel. 0 1 0 117 1 = FB Voltage Ref. ID875

0 = Current Ref. ID1860

P2.2.3 IO Current Ref. Sel. 0 1 0 131 1 = FB Current Ref. ID1140

0 = Power Ref. ID1869

P2.2.4 IO Power Ref. Sel. 0 1 0 1620 1 = FB Power Ref. ID1141

0 = Control Mode 1D1858
1 = Current Control

2 = Voltage Control

3 = Power Control

P2.25 FB Control Mode 0 3 0 1848

0 = Voltage Ref. ID1462

P2.2.6 FB Voltage Ref Sel. 0 1 0 112 1 = FB Voltage Ref. D875

0 = Current Ref. ID1860

P2.2.7 FB Current Ref. Sel. 0 1 0 641 1 = FB Current Ref. ID1140

0 = Power Ref. ID1869

P2.2.8 FB Power Ref. Sel. 0 1 0 1621 1 = FB Power Ref. ID1141

Table 5-2. Current Reference Handling

5.2.2 Voltage Reference

Code Parameter Min Max Unit | Default ID Note
P2.2.9.1 Drooping 0 100 % 0 620
p2.292 | Voltage Reference 1 3200 | %s 5 1867 | <0 =No ramp
Ramp Rate
P2.29.3 Direct Vdc Control 0 1 0 1743 0 f No
1=Yes

Table 5-3. Voltage Reference Handling

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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5.2.3 Current Reference

Code Parameter Min Max Unit | Default ID Note
p2.2101 | Constant 1Refere”°e -320,00 | 320,00 | % 0,0 1239
p2.2102 | Constant ';eference -320,00 | 320,00 | % 0,0 1240
0 = Average
P2.2.10.3.1 PhaseM'f)%feerence 0 2 0 1859 | 1 = Individual
2 = Same
P2.2.10.3.2 U Current -300 300 | % 0 128
Reference
P2.2.10.3.3 IV Current -300 300 | % 0 129
Reference
P2.2.10.3.4 IW Current -300 300 | % 0 130
Reference
Table 5-4. Current Reference Handling
5.2.4 Start Reference Handling
Code Parameter Min Max Unit Default ID Note
0 = Reference
Voltage Reference At 1 = Start Voltage Reference
P2.211.1 Start 0 2 3 1864 2 = Measurement
3=80%
P2.2.11.2 Start Voltage 0 320 | % 90 1865
Reference

Table 5-4. Start Reference Handling

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.3 Input signals
5.3.1 Basic Settings

Code Parameter Min Max Unit Default ID Description
0 = Start-No Act
P2.3.1.1 Start/Stop Logic 0 2 0 300 1 = RPuls-FPuls
2 = RPuls-RPuls

Table 5-5. Basic Settings

5.3.2 Digital inputs

Code Parameter Min Max Unit Default ID Description
P2.3.1.1 Start Signal 1 0.1 E.10 Digin Al 403
P2.3.2.2 Start Signal 2 0.1 E.10 Digin 0.1 404
P2.3.2.3 Run Enable 0.1 E.10 Digin 0.2 407
P2.3.2.4 Fault Reset 0.1 E.10 Digin A.3 414
P2.3.2.5 External fault 0.1 E.10 Digln 0.1 405
P2.3.2.6 External fault 0.1 E.10 Digln 0.1 406
P2.3.2.7 |Enable Constant Ref 0.1 E.10 Digln 0.1 532
P2.3.2.8 Constant Ref. 1 0.1 E.10 Digln 0.1 530
P2.3.2.9 Constant Ref. 2 0.1 E.10 Digln 0.1 531
P2.g.2.1 I/O Term Control 0.1 E.10 Digin 0.1 409
P2.?l>.2.1 Keypad Control 0.1 E.10 Digin 0.1 410
P2.§.2.1 Fieldbus Control 0.1 E.10 Digin 0.1 411
23211 pccs state 0.1 E10 | Digin 01 | 1453
P2.i.2.1 Thermal Switch 0.1 E.10 Digin 0.2 1179

Table 5-6. Digital inputs parameters

5.3.3 Analogue Input 1

Code Parameter Min Max Unit Default ID Note
P2.3.3.1 [ All signal selection 0.1 E.10 0.1 377
P2.3.3.2 Al1 filter time 0,000 32,000 S 0,000 324
p233.3 | Allcustom -160,00 | 160,00 | % 0,00 321

minimum setting
All custom
P2.3.3.4 maximum setting -160,00 160,00 % 100,00 322
P2.3.3.5 | All signal inversion 0 1 0 387
Al1l reference
P2.3.3.6 | scaling, minimum -32000 32000 0 303
value
Al1l reference
P2.3.3.7 | scaling, maximum | -32000 32000 0 304
value
P2.3.3.8 | Al1 Controlled ID 0 10000 0 1507

Table 5-7. ANALOG INPUT 1,

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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5.3.4 Analogue Input 2

Code Parameter Min Max Unit Default ID Note
P2.3.4.1 | A2 signal selection 0.1 E.10 0.1 388
P2.3.4.2 Al2 filter time 0,000 32,000 S 0,000 329
p2343 | Al2custom -160,00 | 160,00 | % 0,00 326

minimum setting
P2.3.4.4 Al2 custom -160,00 | 160,00 | % 100,00 327
maximum setting
P2.3.4.5 | Al2 signal inversion 0 1 0 398
Al2 reference
P2.3.4.6 | scaling, minimum -32000 32000 0 393
value
Al2 reference
P2.3.4.7 | scaling, maximum | -32000 32000 0 394
value
P2.3.4.8 | Al2 Controlled ID 0 10000 0 1511
Table 5-8. ANALOG INPUT 2,
5.3.5 Analogue Input 3

Code Parameter Min Max Unit Default ID Note
P2.3.5.1 | AI3 signal selection 0.1 E.10 0.1 141
P2.3.5.2 Al3 filter time 0,000 32,000 S 0,000 142
p2353 | Aldcustom -160,00 | 160,00 | % 0,00 144

minimum setting
Al3 custom
P2.35.4 maximum setting -160,00 160,00 % 100,00 145
P2.3.5.5 | Al3 signal inversion 0 1 0 151
Al3 reference
P2.3.5.6 | scaling, minimum -32000 32000 0 1037
value
Al3 reference
P2.3.5.7 | scaling, maximum | -32000 32000 0 1038
value
P2.3.5.8 | AI3 Controlled ID 0 10000 0 1509
Table 5-9. ANALOG INPUT 3,
5.3.6 Analogue Input 4

Code Parameter Min Max Unit Default ID Note
P2.3.6.1 [ Al4 signal selection 0.1 E.10 0.1 152
P2.3.6.2 Al4 filter time 0,000 32,000 S 0,000 153

Al4 custom o
P2.3.6.3 minimum setting -160,00 160,00 % 0,00 155
P2.36.4 | _Aldcusom 16500 | 16000 | % 100,00 156
maximum setting
P2.3.6.5 [ Al4 signal inversion 0 1 0 162
Al4 reference
P2.3.6.6 | scaling, minimum -32000 32000 0 1039
value
Al4 reference
P2.3.6.7 | scaling, maximum | -32000 32000 0 1040
value
P2.3.6.8 | Al4 Controlled ID 0 10000 0 1510

Table 5-10. ANALOG INPUT 4,

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.4 Output signals

541 Digital Outputs
Code Parameter Min Max Unit Default ID Description
2411 Ready 0.1 E.10 DiOut 432
2.4.1.2 Running 0.1 E.10 DiOut 433
24.1.3 Fault 0.1 E.10 DiOut 434
24.1.4 Fault, Inverted 0.1 E.10 DiOut 435
2.4.1.5 Warning 0.1 E.10 DiOut 436
2.4.1.6 FB Dig Input 1 0.1 E.10 DiOut 455
24.1.7 FB DIN 1 Par ID 0.1 E.10 DiOut 891
24.1.8 FB Dig Input 2 0.1 E.10 DiOut 456
2.4.1.9 FB DIN 2 Par ID 0.1 E.10 DiOut 892
2.4.1.10 FB Dig Input 3 0.1 E.10 DiOut 457
2.4.1.11 | FBDIN 3 Par ID 0.1 E.10 DiOut 893
2.4.1.12 FB Dig Input 4 0.1 E.10 DiOut 169
2.41.13 | FBDIN 4 Par ID 0.1 E.10 DiOut 894
2.4.1.14 Charge DC 0.1 E.10 DiOut 1668
2.4.1.15 DC Ready 0.1 E.10 DiOut 1218
2.4.1.16 Charging 0.1 E.10 DiOut 1219
2.4.1.17 Discharging 0.1 E.10 DiOut 1220

Table 5-11. Digital outputs parameters

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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54.2 Analogue Output 1

Code Parameter Min Max Unit Default ID Description

P2.4.2.1 lout 1 Signal 0.1 E.10 AnOUT 0.1 464
0=4mA
1=+2*Active Current
2=Source Voltage
3=Measured Source
Voltage
4=DC Voltage

P2.4.2.2 lout 1 Content 0 8 0 307 | Unfiltered
5=DC Current
6= Power
7=FB Analogue
Input 1D48
8=Value Control
Output

P2.4.2.3 lout 1 Filter Time 0 10 S 308

P2.4.2.4 lout 1 Invert 0 1 309

P2.4.2.5 lout 1 Minimum 0 1 310

P2.4.2.6 lout 1 Scale 10 1000 % 311

P2.4.2.7 lout 1 Offset -100 100 % 375

Table 5-12. Analogue Output 1 parameters
5.4.3 Analogue Output 2
Code Parameter Min Max Unit Default 1D Description

P2.4.3.1 lout 2 Signal 0.1 E.10 AnOUT 471

P2.4.3.2 lout 2 Content 0 8 0 472 See P2.4.2.2

P2.4.3.3 lout 2 Filter Time 0 10 S 473

P2.4.3.4 lout 2 Invert 0 1 474

P2.4.3.5 lout 2 Minimum 0 1 475

P2.4.3.6 lout 2 Scale 10 1000 % 476

P2.4.3.7 lout 2 Offset -100 100 % 477

Table 5-13. Analogue Output 2 parameters

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.4.4 Delayed Digital Output 1

Code Parameter Min Max Unit Default | Cust ID Note
Digital output 1 Possibility to invert by
PEtifind signal selection o =1 . ele 1D1808 Output Inversion
0=Not used
1=Ready
2=Run
3=Fault
- 4=Fault inverted
p2.4.42 | Ddfaloutputl 0 10 0 312 | 5=Warning
unction =
6=Therm. fault or warn.
7=Fieldbus input data 1
8=Fieldbus input data 2
9=Fieldbus input data 3
10=ID.Bit Select
P2.4.4.3 D'g'ta'é’;;@“t Lon | 500 | 32000 s 0.00 487 | 0.00 = On delay not in use
P2.4.4.4 D'g'ta'é’;;@”t Loff 1 v00 | 320.00 s 0.00 488 | 0.00 = Off delay not in use
P2.4.4.5 ID.Bit Free DO 0.00 2000.15 0.00 1217
5.4.5 Delayed Digital Output 2
Code Parameter Min Max Unit Default Cust ID Note
Digital output 2 Possibility to invert by
PO signal selection v =0 oL e 1D1808 Output Inversion
p2452 | Digital output2 0 28 0 490 | See P2.4.4.2
function
P2.45.3 Digital output 2 on 0.00 320.00 s 0.00 491 0.00 = On delay not in
delay use
Digital output 2 off 0.00 = Off delay not in
P2.45.4 delay 0.00 320.00 s 0.00 492 use
P2.4.5.5 ID.Bit Free DO 0.00 2000.15 0.00 1385
5.4.6 Output Options
Code Parameter Min Max Unit Default Cust ID Note
P2.4.6.1 | Output Inversion 0 65535 0 1808

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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5.5 Limit Settings
5.5.1 Current Limit

Code Parameter Min Max Unit Default ID Note
P25.1.1 Current Limit 0 Varies A Varies 107 Total current limit
P2.5.1.2 Charging Limit 0 300 % 105 1290 | % of Source Nom Current
P2.5.1.2 Discharge Limit 0 300 % 105 1289 | % of Source Nom Current

Table 5-14. Current limit parameters

5.5.2 Under Voltage Control for DC-Link Voltage

Code Parameter Min Max Unit Default ID Note
% of unit nominal DC-Link
Under Voltage o voltage.

P2521 Reference 0 320 % 65 1567 500 Vac unit: 675 Vdc
690 Vac unit: 931 Vdc

p2522 |  Under Voltage 0 100 % 0 1863

Droop

P2.5.2.3 Under Voltage Kp 0 32000 50 1468

P2.5.2.4 Under Voltage Ti 0 32000 15 1409

p2.525 | Under X‘c’j'c‘jage Ko | o 32000 50 1425

P2.5.2.6 LK Low DC 0 65535 0 1813

Table 5-15. Under voltage control parameters

5.5.3 Over Voltage Control for DC-Link Voltage

Code Parameter Min Max Unit Default ID Note
% of unit nominal DC-Link
Over Voltage voltage.
P2.5.2.1 Reference 0 320 % 118 1528 500 Vac unit: 675 Vdc
690 Vac unit: 931 Vdc
P2.5.2.2 | Over Voltage Droop 0 100 % 0 1862
P2.5.2.3 Over Voltage Kp 0 32000 50 699
P2.5.2.4 Over Voltage Ti 0 32000 15 698
p2525 | Over \/Af’c'itgge Kp 0 32000 50 697

Table 5-16. Over voltage control parameters

5.5.4 Source Voltage

Code Parameter Min Max Unit Default ID Note
P2.5.4.1 | Source Min Voltage 50,0 1100,0 Vdc 200/345 1893 [ Discharge limit
P2.5.4.2 | Source Max Voltage | 50,0 1100,0 Vdc 749/1099 1895 [ Charge limit
Source Voltage
P2.5.4.3 Hysteresis 0,0 100,0 Vdc 5,0 1896

Table 5-17. Source voltage parameters

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.6 DC Control Parameters

Code Parameter Min Max Unit Default ID Description
0=Open Loop
P2.6.1 DC Control Mode 0 1 0 600 1=Closed Loop
Table 5-18. DC control parameters
5.6.1 Inner control
Code Parameter Min Max Unit Default ID Description
P2.6.2.1 | Current Control Kp 1,00 320,00 % 20,00 617
P2.6.2.2 Current Control Ti 0,1 3200,0 ms 1,5 657
P2.6.2.3 | Voltage Control Kp 1 32000 200 1870
P2.6.2.4 | Voltage Control Ti 1 32000 50 1871
Table 5-19. Inner control loop parameters
5.6.2 Closed Loop
Code Parameter Min Max Unit Default ID Description
P2.6.3.1 DC Control Kp 0,00 2000 % 100,00 613
P2.6.3.2 DC Control Ti 0 10000 ms 1000 614
P2.6.3.3 | DC PI Max Adjust 0,00 20 % 5,00 1906 | Also trip limit.
Closed Loop 0=No response
P2.6.3.5 Feedback loss 0 2 2 752 | 1=Warning
response 2=Fault
Table 5-20. Closed Loop control loop parameters
5.6.3 Voltage Feedback Signal
Code Parameter Min Max Unit Default ID Description
P2.6.4.1 Feedback AnIN 0.1 E.10 AnIN 0.1 1595
P2.6.4.2 | Feedback Filter TC 0 1000 ms 3 618
P2.6.4.3 [Nom Vdc Signal Level 0,00 320,00 % 90,00 337
P2.6.4.4 |Zero Vdc Signal Level | -320,00 | 320,00 % 20,00 320

Table 5-21. Voltage feedback signal parameters

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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5.7 Drive Control parameters

Code Parameter Min Max Unit Default ID Description
P2.7.1 | Switching frequency 3,6 Varies kHz 5,0 601 | Switching frequency
P2.7.2 Control Options 1 0 65535 0 1707
pP2.7.3 DC/DC Options 0 65535 0 1463

Table5-22. Drive control parameters

5.7.1 Identification

Code Parameter Min Max Unit Default ID Description
2.7.4.1 IU Offset -32000 | 32000 10000 668
2.7.4.2 IV Offset -32000 | 32000 0 669
2.7.4.3 IW Offset -32000 | 32000 0 670
2.7.4.4 Charge Resistance 0 10000 1 662
2.7.4.5 |Discharge Resistance 0 10000 1 665
2.7.4.6 DCLinkMeasCalib -2,00 2,00 % 0,00 549

Table5-23. Identification parameters

5.7.2 System Test (Internal)

Code Parameter Min Max Unit Default ID Description
2.75.1 Modulation Limit 0 250 100 1515
2.7.5.2 | Advanced Options 1 0 65535 0 1560
2.7.5.3 | Advanced Options 2 0 65535 0 1561
2754 Inverse Synch 0 1 0 1857
DC Ripple

2.75.5 Compensation Kp 0 1000 0 1897
DC Ripple

2.75.6 Compensation Phase -360 360 0 1898
DC Ripple

2.75.7 Compensation 0 1000 Hz 300 1899
Frequency

Table5-24. System Test parameters

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.7.3 Battery Emulator/Simulator

Code Parameter Min Max Unit Default ID Description

0 = off
1 = Emulator mode

P276.1 Emulator Mode 0 3501 | 2 = Simulation mode
3 = Parallel Simulation
mode

P 2.7.6.2 Model A % 10,00 3502

P 2.7.6.3 Model B % 1500 3503

P 2.7.6.4 Model K % 4,00 3504

P 2.7.6.5 Model Q % 130,00 | 3505

P 2.7.6.6 Model Qnomh % 100 3506

P27.6.7 Model R % 2,00 3507

P 2.7.6.8 Model Set SoC % 90,00 3508

V2.7.6.9 Model Voltage % 3509

V 2.7.6.10 Model SoC % 3510

Table5-25. Battery Emulator/Simulator parameters

5.8 Master-Follower Parameters

Code Parameter Min Max Unit Default ID Description
P2.8.1 MF Mode 0 2 0 1324
P2.8.2 SB Comm. Fault 0 2 2 1082
P2.8.3 SB Fault Delay 0,00 10,00 0,50 1352
P2.8.4 Synch. Fault 0 2 1 1701
Response
P2.8.5 Follower fault 0 2 1 1536

Table 5-23. Master-Follower parameters

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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5.9 Fieldbus parameters

Code Parameter Min Max Unit Default ID Description
FB Actual Choose monitoring data
P2.9.1 Selection 10000 1125 1853 with parameter ID
P2.9.2 GSW ID 10000 0 897
p2.g3 [Fieldbus dataoutl 0 10000 0 852
selection
Fieldbus data out 2
P2.9.4 selection 0 10000 0 853
p2.g5 [Fieldbus dataout3 0 10000 0 854
selection
Fieldbus data out 4
P2.9.6 selection 0 10000 0 855
Fieldbus data out 5
P2.9.7 selection 0 10000 0 856
p2.gg [Fieldbus dataout6 0 10000 0 857
selection
Fieldbus data out 7
P2.9.9 selection 0 10000 0 858
p2.9.10 |T'eldbus dataout8 0 10000 0 859
selection
P2.911 Fieldbus de_lta out9 0 10000 0 558 Visible with correct
selection hardware and software
Fieldbus data out Visible with correct
P2.9.12 10 selection 0 10000 0 559 hardware and software
P2.913 Fieldbus dapa out 0 10000 0 560 Visible with correct
11 selection hardware and software
P2.914 Fieldbus dapa out 0 10000 0 561 Visible with correct
12 selection hardware and software
Fieldbus data out Visible with correct
P2.9.15 13 selection 0 10000 0 562 hardware and software
P2.916 Fieldbus dapa out 0 10000 0 563 Visible with correct
14 selection hardware and software
Fieldbus data out Visible with correct
P2.9.17 15 selection 0 10000 0 564 hardware and software
P2 9.18 Fieldbus daFa out 0 10000 0 565 Visible with correct
16 selection hardware and software
P2.919 FB Reference 0 10000 0 1850 C_hoose controlled data
Selector with parameter 1D
Fieldbus data in 1
P2.9.20 selection 0 10000 0 876
p2.9.21 |Fieldbus dataiin 2 0 10000 0 877
selection
p2.9.22 |Fieldbus datain3 0 10000 0 878
selection
Fieldbus data in 4
P2.9.23 selection 0 10000 0 879
p2.9.24 |Fieldbus datain5 0 10000 0 880
selection
Fieldbus data in 6
P2.9.25 selection 0 10000 0 881
Fieldbus data in 7
P2.9.26 selection 0 10000 0 882
p2.9.27 |Fieldbus datain 8 0 10000 0 883
selection
Fieldbus datain 9 Visible with correct
P2.9.28 selection 0 10000 0 550 hardware and software
P2 929 Fieldbus da}ta in 0 10000 0 551 Visible with correct
10 selection hardware and software
P2.930 Fieldbus da}ta in 0 10000 0 552 Visible with correct
11 selection hardware and software
Fieldbus data in Visible with correct
P2.9.31 12 selection 0 10000 0 553 hardware and software

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Code Parameter Min Max Unit Default ID Description
Fieldbus data in Visible with correct
P2.9.32 13 selection 0 10000 0 554 hardware and software
P2.9.33 Fieldbus da}ta in 0 10000 0 555 Visible with correct
14 selection hardware and software
Fieldbus data in Visible with correct
P2.9.34 15 selection 0 10000 0 556 hardware and software
P2 9.35 Fieldbus da_lta in 0 10000 0 557 Visible with correct
16 selection hardware and software
0=Not sel., 4=Slot D,
5=Slot E, 6=Slot D Fast,
7=Slot E Fast, 8=Slot D
Control Slot . 16, 9=Slot E 16
P2.9.36 Selector 0 Varies 0 1440
Note: 6-9 visible with
correct hardware and
software.
P2.9.37 State Machine 0 1 0 896

Table 5-24. Fieldbus parameters

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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5.10 Protections (Control keypad:
5.10.1 General

Code Parameter Min Max Unit Default ID Description
Response to 0=No response
P2.10.1.1 external fault 1 0 3 2 701 1=Warning
2=Fault
Charging time limit when
P2.10.1.2 [Max Charge Time 0,00 10,00 S 5,00 1522 | drive charging options are
used.
Response to 4mA 0=No response
P2.10.1.3 reference fault 0 5 0 700 1=Warning
2=Fault
1940 | O=Static
P2.10.1.4 | FaultWarnindicat 0 2 1 1=Toggle
2=Marine

Table 5-25. Protections parameters

5.10.2 Temperature sensors

Code Parameter Min Max Unit Default ID Description
0=Not used (ID Write)
1 = Sensor 1 in use
No. of used inputs 2=Sensor 1&2inuse
P2.1021 on board 1 0 5 0 739 3=Sensor1&2&3inuse
4 = Sensor 2 & 3 in use
5 = Sensor 3 in use
0=No response
p2.10.2.2 | Responseto 0 2 2 740 | 1=Warning
temperature fault _
2=Fault
P2.10.2.3 Boardlﬁn"i‘{am'“g -30,0 200,0 co 120,0 741
P2.10.2.4 | Board 1 fault limit -30,0 200,0 Ce 130,0 742

Table 5-26. Protections parameters

5.10.3 Thermal Protection

Code Parameter Min Max Unit Default ID Description

P2.10.3.1 | esponseto 0 3 2 740
temperature fault

P2.10.3.2 [Thermal Fault Delay 0 1800 S 0 707
Table 5-27. Thermal protection

5.10.4 Fieldbus protection

Code Parameter Min Max Unit Default ID Description
FB
P2.10.4.1 | Communication 0 2 2 733
Response
P2.10.4.2 FB WD Delay 0,00 30,00 S 0,00 1354 0,00 = Disabled

Table 5-28. Fieldbus protection

5.10.5 Protection

Code Parameter Min Max Unit Default ID Description
P2.10.5 Fault Simulation 0 65535 0 1569
P2.10.6 | Reset Data Logger 0 1 0 1849

Table 5-29. Protections parameters

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.11 ID Control Functions
5.11.1 Value Control

Code Parameter Min Max Unit Default Cust ID Note
0=SR ABS
1=Scale ABS
2=Scale INV ABS

P2.11.1.1 Control Mode 0 5 0 1586 | 3=SR
4=Scale
5=Scale INV
6=XY-Control

p2.11.12 |Contol ”I‘B“t Signal 0 10000 | 1D 0 1580

p211.1.3 | COMAINPUON ) 35000 | 32000 0 1581

p2.11.1.4 | COMOLITPUTON ) 55000 | 32000 0 1582

p2.11.1.5 | ControlOutput Off 1 55444 | 35000 0 1583

Value
Control Output On

P2.11.1.6 o -32000 | 32000 0 1584

p2.11.1.7 [contol O:J[t)p“t Signal 0 10000 | 1D 0 1585

P2.11.1.8 Control Output 0,000 | 32000 s 0,000 1721

Filtering rime

P2.11.1.9 X Value 01 ~32000 | 32000 0 1626

P2.11.1.10 Y Value 01 ~32000 | 32000 0 2001

P2.11.1.11 X Value 02 232000 | 32000 0 1627

P2.11.1.12 Y Value 02 ~32000 | 32000 0 2002

P2.11.1.13 X Value 03 ~32000 | 32000 0 1628

P2.11.1.14 Y Value 03 -32000 | 32000 0 2003

P2.11.1.15 X Value 04 732000 | 32000 0 1629

P2.11.1.16 Y Value 04 732000 | 32000 0 2004

P2.11.1.17 X Value 05 732000 | 32000 0 1630

P2.11.1.18 Y Value 05 732000 | 32000 0 2005

P2.11.1.19 X Value 06 732000 | 32000 0 1631

P2.11.1.20 Y Value 06 732000 | 32000 0 2006

Table 5-30. Power reference input signal selection

5.11.2 DIN ID Control 1

Code Parameter Min Max Unit | Default | Cust ID Note
P2112 | b Control DIN 0.1 E.10 0.1 1570 | Slot . Board input No.
P22 1 controlled ID 0 10000 | ID 0 1571 Ej’ggit'g Itr?[?ljtls controlled
Pa. L2 False value | -32000 | 32000 0 1572 | Value when DI is low
Pe 12 True value -32000 | 32000 0 1573 | Value when DI is high

Table 5-31. DIN ID Control parameters

5.11.3 DIN ID Control 2

Code Parameter Min Max Unit | Default | Cust ID Note
Pz'il'& ID Control DIN 0.1 E.10 0.1 1590 | Slot . Board input No.
P2.11.3. Select ID that is controlled
5 Controlled ID 0 10000 ID 0 1575 by digital input
P13 False value -32000 | 32000 0 1592 | Value when DI is low
Pe s True value -32000 | 32000 0 1593 | Value when DI is high

Table 5-32. DIN ID Control parameters

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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5.11.4 DIN ID Control 3

Code Parameter Min Max Unit | Default | Cust ID Note

P2.11.4.1 ID Control DIN 0.1 E.10 0.1 1578 | Slot . Board input No.

Select ID that is controlled

P2.11.4.2 Controlled ID 0 10000 ID 0 1579 S

by digital input
P2.11.4.3 False value -32000 32000 0 1594 | Value when Dl is low
P2.11.4.4 True value -32000 32000 0 1596 | Value when Dl is high

Table 5-33. DIN ID Control parameters

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.12 Keypad control (Control keypad: Menu M3)

Code Parameter Min Max Unit Default ID Description
0=PC Control
1=I/O terminal

P3.1 Control place 1 3 2 125 2=Keypad (Default)
3= Fieldbus

P3.2 License Key 0 0 65535 1995

Table 5-34. Keypad control parameters M3

5.13 System menu (Control keypad: Menu M6)

For parameters and functions related to the general use of the frequency converter, such as
application and language selection, customised parameter sets or information about the hardware and

software, see Chapter 7.3.6 in the Vacon NX User's Manual.

5.14 Expander boards (Control keypad: Menu M7)

The M7 menu shows the expander and option boards attached to the control board and board-related
information. For more information, see Chapter 7.3.7 in the Vacon NX User's Manual and Vacon I/O
option board manual.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6. DESCRIPTION OF PARAMETERS
6.1 Basic parameters

P2.1.1

P2.1.2

P2.1.3

P2.1.4

P2.1.5

P2.1.6

P2.1.6

Source Nom Current ID113

This parameter defines current value that is used as 100 % current for e.g. charging
current limit.

Source Nom Voltage ID110

This parameter defines absolute voltage value that is used as 100 % voltage for e.g.
voltage reference. Minimum nominal source voltage is 50 Vdc

Source Nom Power ID116

This parameter is used for scaling percentage power monitoring value and analogue
output signals. When left zero drive uses nominal power based on Source Nom Current
and Source Nom Voltage.

Control Mode ID1858

Selection if drive is current, voltage or power controlled mode.
0 = Current control mode

1 = Voltage control mode
Cascade voltage control. Use in combination of P2.7.3 to activate direct voltage control.

2 = Power control mode (current reference is computed internally based on the source
voltage)

Voltage Reference ID1462
Voltage reference in percentage of Source Nom Voltage.

Current Reference ID1860
Active current reference of the drive in percentage of Source Nominal Current parameter.

Active Curr. Ref > 0: Current flow from Drive DC-Link to Source.
Active Curr. Ref < 0: Current flow from Source to Drive DC-Link.

Power Reference ID1869

Power reference of the drive in per cent. 100,0 % equals 100.0 % Active Current and
100.0 % Source Voltage.

Power Reference > 0: Current flow from Drive DC-Link to Source.
Power Reference < 0: Current flow from Source to Drive DC-Link.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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P2.1.7 Identification ID631
Identification function will calibrate current measurement.

0 = No Action
1 = Current measurement offset

During identification drive needs to be connected to battery system (or the used DC
power source) and DC-Link voltage needs to be higher than the battery voltage so that
there is no power flow from batteries to DC-link.

Select identification run and give DC/DC converter start command within 20 second after
identification mode is selected.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.2 Reference Handling

pP2.2.1

pP2.2.2

pP2.2.3

P2.2.4

pP2.2.5

P2.2.6

pP2.2.7

P2.2.8

10 Control Mode ID1856

This parameter is used to select different control mode for IO control than the common
control mode selection parameter P2.1.4

0 = Control Mode P2.1.4
IO Control place operation mode defined by ID1858 (P2.1.4) parameter
1 = Current control mode
When control place is 10, control mode is Current Control.
2 = Voltage control mode
When control place is 1O, control mode is Voltage Control.
3 = Power control mode
When control place is 10, control mode is Power Control.

10 Voltage Ref Sel. ID117
0 = Voltage Ref. ID1462
1 = FB Voltage Ref. ID875
10 Current Ref. Sel. ID131
0 = Current Ref. ID1860
1 = FB Current Ref. ID1140
10 Power Ref. Sel. ID1620
0 = Power Ref. ID1869
1 = FB Power Ref. ID1141
FB Control Mode ID1848
When using forced control place this parameter can be used change control mode.
0 = Control Mode P2.1.4
FB Control place operation mode defined by ID1858 (P2.1.4) parameter
1 = Current control mode
When control place is FB, control mode is Current Control.
2 = Voltage control mode
When control place is FB, control mode is Voltage Control.
3 = Power control mode
When control place is |10, control mode is Power Control.
FB Voltage Ref Sel. ID112
0 = Voltage Ref. ID1462
1 = FB Voltage Ref. ID875
FB Current Ref. Sel. ID641
0 = Current Ref. ID1860
1 = FB Current Ref. ID1140
FB Power Ref. Sel. ID1621

0 = Power Ref. ID1869
1 = FB Power Ref. ID1141

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.2.1 Voltage reference handling

P2.29.1

pP2.2.9.2

P2.2.9.3

Drooping ID620
Drooping for Source DC Voltage. Used when parallel DC/DC converters are used.

Voltage Reference Ramp Rate ID1867

Voltage reference ramp rate in %/s. Values below zero means no ramp in voltage
reference.

Direct Vdc Control ID1743

Direct voltage control when voltage control mode selected.

Controls duty cycle of the converter directly instead of cascade control used in the
standard voltage control mode. Use this control mode for DC-power supply applications
where robustness against load steps is required.

0 = No, normal cascade control
1 = Yes, Direct voltage control

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.2.2 Current reference handling

.6.2.2.1 Constant Current Reference

Constant Current references, activated by digital input will also start the drive directly to the set
reference. If other start commands are active, the constant references is not activated. If control mode
is voltage by default, then it's recommend to use same input to change to control mode to current as
is used from Enable Constant Current Reference.

P2.2.10.1 Constant Reference 1 ID1239

Constant reference 1 activated by ID530 and ID532.

P2.2.10.2 Constant Reference 2 ID1240
Constant reference 2 activated by ID530 and ID531.

P2.2.10.3.1 Phase Reference Mode ID1859
Select if same current reference is used for all phases or current is controlled
individually.
0 = Average

P2.2.4.1 Current Reference is used to control average current.

1 = Individual phase control
Each phase is controlled separately with G2.2.4.4 parameters.
Used when each phase have separate DC source.

2 = Same
P2.2.4.1 Current Reference is used to control every phase current to be same.

P2.2.10.3.2 IU Current Reference ID128

U phase current reference on individual mode.

P2.2.10.3.3 IV Current Reference ID129

V phase current reference on individual mode.

P2.2.10.3.4I1W Current Reference ID130

W phase current reference on individual mode.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.2.3 Start Reference Handling

P2.2.11.1 Voltage Reference At Start ID1864
This parameter is used to define how the voltage reference starting value is handled in a
start. The start will be smoother when the value is close to the actual source voltage.

0 = Reference
Starting voltage is directly given reference P2.2.1.1 Voltage Reference.

1 =V Ref Start
Starting voltage is defined by parameter P2.2.1.5 Start Voltage Reference and
ramped to actual reference with set ramp rate.

2 = Measurement
Starting voltage is taken from measured voltage V1.12.11 Voltage Meas. ID1866.
This monitoring value can be written by analogue ID function or from fieldbus.

3=80%
Drive will start as initial guess of 80 % of source voltage.

P2.2.11.2 Start Voltage Reference ID1865

Voltage value that is used for initial start voltage when P2.2.1.4 Voltage Reference At
Start is 1/ V Ref Start.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.3 Input Signals
6.3.1 Basic Settings
P2.3.1.1 Start/Stop Logic Selection ID300

This parameter defines the start/stop logic when using I/O control.
0 Start — No Act — Start Drive — No Action
Start 1: closed contact = start command DI “Start 1”

1 StartP-StopP — Start Pulse — Stop Pulse
3-wire connection (pulse control):
DIN1: closed contact = start pulse
DINZ2: open contact = stop pulse, falling edge.

A

/| .

Freqg. Out

Start 1 |_| |_| -

Start 2 | | | | -

Figure 1.  Start pulse/ Stop pulse.

The selections including the text Rising edge required to start is be used to exclude the
possibility of an unintentional start when, for example, power is connected, re-connected
after a power failure, after a fault reset, after the drive is stopped by Run Enable (Run
Enable = False) or when the control place is changed. The Start/Stop contact must be
opened before the motor can be started.

2 RPuls — RPuls - Rising pulse start — Rising pulse stop

Start 1: closed contact = Start command DI “Start 1”
Start 2: closed contact = Stop command DI “Start 17

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.3.2 Digital Inputs

P2.3.2.1

pP2.3.2.2

pP2.3.2.3

pP2.3.2.4

pP2.3.2.5

P2.3.2.6

P2.3.2.7

P2.3.2.8

P2.3.2.9

P2.3.2.10

P2.3.2.11

P2.3.2.12

P2.3.2.13

P2.3.2.14

Start Signal 1 ID403
Signal selection 1 for the start/stop logic. This parameter is used to select the input for
Run Request signal.

Start Signal 2 ID404

Signal selection 1 for the start/stop logic. This parameter is used to select the input for
Stop Request signal.

Run Enable ID407
When the signal is low, the drive will lose READY status.

Contact open: the start of drive disabled.
Contact closed: the start of drive enabled.

Fault Reset ID414
Contact closed: all faults are reset. Rising edge will reset faults.

External fault 1 ID405
Contact Closed: the fault is displayed and the drive stopped. Fault 51.

External fault 2 ID406
Contact open: the fault is displayed and the drive stopped. Fault 51.

Enable Constant Ref  1D532
Digital input to enable constant reference operation. When reference digital input is given
drive will also start.

Constant Ref. 1 ID530
Activates constant reference 1 if constant reference function is enabled by digital input.
Note: Will start the drive without separate start command.

Constant Ref. 2 ID531
Activates constant reference 2 if constant reference function is enabled by digital input.
Note: Will start the drive without separate start command.

I/O Term Control ID409
Forces Control palace to 10.

Keypad Control ID410
Forces Control place to keypad.
Fieldbus Control ID411
Forces control place to fieldbus.

DC CB State ID1453
Feedback from DC circuit breaker.
Thermal Switch ID1179

Digital input information from any temperature monitoring. Low signal will make selected
response.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.3.3 Analogue Inputs 1-4

2331
2341

2351
2.3.6.1

2.3.3.2
2342
2.3.5.2
2.3.6.2

All signal selection ID377 “Al1 Signal Sel”
Al2 signal selection ID388 “Al2 Signal Sel”
Connect the AI1/AI2 signal to the analogue input of your choice with this parameter.

Al3 signal selection ID141 “AI3 Signal Sel”
Al4 signal selection ID152 “Al4 Signal Sel”

Connect the AI3/Al4 signal to the analogue input of your choice with this parameter.
When analogue input selection parameter is set to 0.1 you can control analogue input
monitoring variable from Fieldbus by assign process data input ID humber to monitoring
signal thus allowing making of scaling function in drive side to PLC input signals.

Analogue input 1 signal filtering time ID324 “Al1 Filter Time”
Analogue input 2 signal filtering time ID329 “Al2 Filter Time”
Analogue input 3 signal filtering time ID142 “Al3 Filter Time”
Analogue input 4 signal filtering time ID153 “AI3 Filter Time”
First order filtering is used for analogue inputs signals 3 and 4.

12000
10000 /7
8000 —/
6000 e Unfiltered
4000 =1 s filter time
2000 63 %
0

N wmwLwmuwLwmuwLwmLwmLuwmLwmuwm

T N AN A OO0 O WINn <

OWNc-ad~N OO O O AN 0

o ddaNaNmFTS NN O

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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2333 All custom setting minimum D321 “Al1 Custom Min”
2334 All custom setting maximum [D322 “Al1 Custom Max”

2343 Al2 custom setting minimum D326 “Al2 Custom Min”
2344 Al2 custom setting maximum [D327 “Al2 Custom Max”

2353 Al3 custom setting minimum D144 “AI3 Custom Min”
2.354 Al3 custom setting maximum D145 “Al3 Custom Max”

2.3.6.3 Al4 custom setting minimum D155 “Al4 Custom Min”
2.3.64 Al4 custom setting maximum D156 “Al4 Custom Max”

Set the custom minimum and maximum input levels for the AI3 signal within -
160...160%.

4 AI3/A14 Output
100% H4—-——-———m— e

o4 ____}

0% 1 >
0% 40 % Analogue 80 % 100 %
Custom Input Custom
Min Max

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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2.3.35
2.3.45
2.3.55
2.3.6.5

All signal inversion
Al2 signal inversion
Al3 signal inversion
Al4 signal inversion

0 = No inversion
1 = Signal inverted

2 AI3/A14 Output

ID387 “Al1 Signal Inv”
ID398 “Al2 Signal Inv”
ID151 “AI3 Signal Inv”
ID162 “AI3 Signal Inv”

Signal inversion function is useful in situation when e.g. PLC is sending power limit to the
drive by using analogue inputs, if PLC is unable to communicate to the drive power limit
would be normally zero, by using inverted signal logic zero value from PLC would mean
maximum power limit thus allowing drive running e.g. from keypad without changing
power limit function parameters.

40 %
Custom
Min

Analogue
Input

80 % 100 %
Custom
Max

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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.6.3.3.1 Analogue input to any parameter

This function allows control of any parameter by using analogue input. with parameters it is selected
what will be range of control area and ID number for paramter that is controller

2.3.3.6
2.3.3.7
2.3.4.6
2.3.4.7

2.3.5.6
2.3.5.7
2.3.6.6
2.3.6.7

2.3.3.8
2.3.4.8
2.3.5.8
2.3.6.8

Analogue input 1, minimum value
Analogue input 1, maximum value
Analogue input 2, minimum value
Analogue input 2, maximum value

Analogue input 3, minimum value
Analogue input 3, maximum value
Analogue input 4, minimum value
Analogue input 4, maximum value

ID303 “Al1 Scale Min”
ID304 “Al1 Scale Max”
ID393 “Al2 Scale Min”
ID394 “Al2 Scale Max”

ID1037 “AlI3 Scale Min”
ID1038 “AI3 Scale Max”’
ID1039 “Al4 Scale Min”
ID1040 “Al4 Scale Max”

These parameters are defining range for controlled parameter. All the values are
considered to be integers thus when controlling FWP as in example you need to set also
numbers for decimals. e.g. FWP 100,00 needs to be set as 10000.

All Controlled ID ID1507
Al2 Controlled ID ID1511
Al3 Controlled ID ID1509
Al4 Controlled ID ID1510

“Al1 Control. ID”
“Al2 Control. ID”
“AI3 Control. ID”
“Al4 Control. ID”

These parameters define what controller parameter is.

Example:

You want to control motor field weakening point voltage by analogue input from 70,00 %

to 130,00 %.
Set Scale min to 7000 = 70,00 %
Set Scale max to 13000 = 130,00 %

Set Controlled ID to 603 Voltage at filed weakening point

ID603

13000

Scale
Max

7000
Scale |
Min

|
|
|
|
|
|
|
|
|
|
|
|
|
r
|
|
|
|

A AI3/Al4 Output = Field weakening point voltage

40 % Analogue 80 %
Custom Input
Min Max

0%

100 %
Custom

Now analogue input 3 signal 0 V to 10 V (0 mA to 20 mA) will control field weakening
point voltage between 70,00 % - 130,00 %. When setting value, decimals are handled as

integer.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.4 Output Signals
6.4.1 Digital Outputs

2411

2412

2413

2414

2415

2416
2418
2.4.1.10
24112

24.1.7
24.1.9
24111
24.1.13

24114

2.4.1.15

Ready ID432
The DC/DC drive is ready to operate.

Running ID433
The DC/DC drive operates (the drive is modulating).

Fault ID 434
Drive is in fault state

Fault, Inverted ID 435

No active faults.

Warning ID 436

Warning situation is active

Fieldbus input datal 1D455 “FB Dig Input 1”
Fieldbus input data2 1D456 “FB Dig Input 2”
Fieldbus input data3 1D457 “FB Dig Input 3”
Fieldbus input data4 1D169 “FB Dig Input 4”

The data from the fieldbus main control word can be led to the digital outputs of the drive.
See the fieldbus board manual for the location of these bits.

FB DIN 1 Par ID ID 891

FB DIN 2 Par ID ID 892

FB DIN 3 Par ID ID 893

FB DIN 4 Par ID ID 894

With these parameters you can define the parameter to be controlled by using FB digital
input.

Example:

All option board inputs are already in use, but you want to give a DI: External Fault 1
(ID405) and drive has a fieldbus board.

Set parameter ID892 (Fieldbus Digital Input 2) to 405. Now you are able to control
External Fault 1 command from the fieldbus by Profibus control word (bit 11).

It is possible to control any parameter in the same way if values 0 = FALSE and 1 =
TRUE are significant for that parameter. For example, P2.1.5 Parallel AFE (ID1501) can
be switched on and off using this function (Parallel AFE: 0 = No, 1 = Yes).

Charge DC ID1668
Digital output for DC-Link charge control.

DC Ready ID1218

DC-Link voltage is high enough to close the DC Breaker. If Source DC Voltage is
monitored DC-Link voltage needs to be higher than Source DC Voltage.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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2.4.1.16 Charging ID1219

Indication of direction of active current. When DO is high drive is charging the source more
than a 0,5 %.

2.4.1.17 Discharging ID1220

Indication of direction of active current. When DO is high drive is discharging the source
more than a 0,5 %.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.4.2 Analogue Outputs 1 & 2

P2.4.2.1
P2.4.3.1

P2.4.2.2
P2.4.3.2

P2.4.2.3
P2.4.3.3

lout 1 Signal ID464
lout 2 Signal ID471
Connect the AO signal to the analogue output of your choice with this parameter.

lout 1 Content ID307
lout 2 Content D472
0 = Not used

1 = £2*Active Current
Bidirectional active current. Default scaling 50 %.

2 = Source Voltage
Estimated Source Voltage. Shows zero voltage when drive is not modulating.

3 = Measured Source Voltage
Shows V1.12.11 Voltage Meas. ID1866

4 = DC Voltage Unfiltered
500 Vdc unit scaling 1000 Vdc and 690 Vac unit 1317 Vdc

5 = DC Current
Bidirectional active current. Default scaling 50 %.

6 = Power
Bidirectional active current. Default scaling 50 %.

7 = FB Analogue Input ID48
8 = Value Control Output

lout 1 Filter Time ID308
lout 2 Filter Time ID473

Defines the filtering time of the analogue output signal. Setting this parameter value 0 will
deactivate the filtering. First order filtering is used for the analogue output signals.

12000
10000 /7
8000 —/
6000 = nfiltered
4000 e 1 s filter time
2000 63 %
0

N WwwmLwwmLwmuwmLwmLwmLwmLwmuwm

g TN AN A OO0 O WINn <

O cEad~N MO O O N 0

o ddTaNNAOFS A NG

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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P2.4.2.4 lout 1 Invert ID309
P2.4.3.4 lout 2 Invert ID474
Inverts the analogue output signal:
e Maximum output signal = Minimum set value.

e Minimum output signal = Maximum set value.

A
100 %

Analogue
Output

0,
0% Function
0% Signal

P2.4.2.5 lout 1 Minimum ID310

P2.4.3.5 lout 2 Minimum 1D475
0 = Set minimum value to 0 mA (0%)
1 = Set minimum value to 4 mA (20%)

A
T -
Analogue Inverted
Output
20 e~ = mmmmmmmmmmmm )
|
0% " I >
unction
0% Signal 100%

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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P2.4.2.6 lout 1 Scale ID311
P2.4.3.6 lout 2 Scale ID476
A scaling factor for an analogue output.

100 Y%f——=—=-—=-—=-—=-=—=—=--——————————— 1.

Analogue
Output

50 Yp————=—==fm e

~¥—__ Scaling
50 %

20 % ———— —————————————-
|
0% l >
0% 50 % Function 100 %
Signal
P2.4.2.7 lout 1 Offset ID375
P2.4.3.7 lout 2 Offset ID477
Add —100.0 to 100.0% to the analogue output.
A
100 %=~~~ ~~~~""" T -
:\ Scaling '
Analogue | 200 % !
Output : |
|
' |
50 %44 -----—fF--——-----Lt-——pe"-——— I-
|
|
—__ Scaling :
50 % [
20%=---—-——1t-——————-— n———————————————:-
' |
|
0% — L I >
0% 50 % Function 100 %

Signal

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.4.3 Delayed Digital Outputs 1 & 2
P2.4.4.1 Digital output 1 signal selection ID486 “Dig.Out 1 Signal”
P2.45.1 Digital output 2 signal selection ID489 “Dig.Out 2 Signal”

Connect the delayed digital output signal to the digital output of your choice with this
parameter. For more information about the TTF programming method, see chapter
Error! Reference source not found..

P2.4.4.2 Digital output function ID312 “DO1 Content”
P2.45.2 Digital output 2 function ID490 “DO2 Content”
0 = “Not used”
1 = “Ready”

The AC drive is ready to operate.

Common reasons when ‘Ready’ signals are missing:
o Run enable signal is low
o DC Voltage is too low
o DC Voltage is too high

2 = “Run”
The AC drive is modulating.
3 = “Fault”

A fault trip has occurred
4 = “Faultinvert”
No active faults in the drive.
5 = “Warning”
Always if a warning is on
6 = “ThermFIt/Wrn”
Thermistor fault or warning
The thermistor input of option board indicates overtemperature. Fault or warning
depending on the response parameter.
7 = “FB Diglnput1”
Fieldbus digital input data 1
8 = “FB Diglnput2”
Fieldbus digital input data 2
= “FB Diglnput3”
Fieldbus digital input data 3
10 = “ID.Bit”
Select the signal for controlling the DO. The parameter has to be set in format xxxx.yy
where xxxx is the ID number of a signal and yy is the bit number. For example, the
value for DO control is 1174.02. 1174 is the ID number of Warning Word 1. So the
digital output is ON when bit number 02 of the warning word (ID no. 1174) i.e. Motor
underload is high.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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P2.4.4.3
P2.45.4

P2.4.4.3
P2.45.4

P2.4.4.5
P2.4.5.5

Digital output 1 on-delay
Digital output 1 off-delay

Digital output 2 on-delay
Digital output 2 off-delay

ID487 “DO1 ON Delay”
ID488 “DO1 OFF Delay”

ID491 “DO2 ON Delay”
ID492 “DO2 OFF Delay”

With these parameters you can set on- and off-delays to digital outputs.

On Off
A Delay Delay
Signal >
o—0 Oo—o0
DO >

Figure 6-1. Digital outputs 1 and 2, on- and off-delays

ID.Bit Free DO 1 ID1217
ID.Bit Free DO 2 ID1385

Select the signal for controlling the DO. The parameter has to be set in format xxxx.yy
where xxxx is the ID number of a signal and yy is the bit number. For example, the value
for DO control is 1174.02. 1174 is the ID number of Warning Word 1. So the digital
output is ON when bit number 02 of the warning word (ID no. 1174) i.e. Motor underload

is high.

6.4.4 Output Options
Output Inversion ID1808

P2.5.9.1

Invert selected digital output functions.

B2 =+4= Invert Digital Output 1
B3 =+8= Invert Digital Output 2

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.5 Limit Settings

6.5.1 Current Limit

P25.1.1 CurrentLimit A ID107
Current limit in amps.

P2.5.1.2 Charging Limit % ID1290
Charging current limit in percentage of Source Nom Current

P2.5.1.2 Discharge Limit % ID1289
Discharging current limit in percentage of Source Nom Current

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public



58 © VACON® ADFIF101 DC/DC CONVERTER

6.5.2 Under Voltage Control

Under voltage controller starts to feed DC-Link when limit is reached. Discharging is limited by
discharge current limit and minimum source voltage limit.

pP25.2.1

pP2.5.2.2

pP2.5.2.3

pP25.2.4

P2.5.2.5

P2.5.2.6

Under Voltage Reference ID1567
Under voltage reference, % of unit nominal DC Voltage.

Under Voltage Droop ID1863
Under voltage reference drooping, set droop is reached when active current is 100 %.

Under Voltage Kp ID1468
Under Voltage Ti ID1409
Under Voltage Kp Add ID1425
Enable Black Start ID1813

This parameter enables low DC-Link ready level. Any value above zero will enable
function. i.e. previous license codes will enable function even the license is no longer
needed.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.5.3 Over Voltage Controller

Over voltage controller starts to limit source current to the DC-Link when limit is reached when
references makes drives to discharge. When DC-Link voltage rises to over voltage level from external
power drive will starts to charge source, until charging current limit is reached or maximum source
voltage.

P2.5.2.1 Over Voltage Reference ID1528

Over voltage reference, % of unit nominal DC Voltage.

P2.5.2.2 Over Voltage Droop ID1862
Under voltage reference drooping, set droop is reached when active current is 100 %.

P2.5.2.3 Over Voltage Kp ID699
P2.5.2.4 Over Voltage Ti ID698
P2.5.25 Over Voltage Kp Add ID697

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.5.4 Source Dc Voltage limits

P2.5.4.1 Source Min Voltage ID1893
If Source DC voltage reaches this minimum value discharging is disabled.

P2.5.4.2 Source Max Voltage ID1895
If Source DC voltage reaches this maximum value charging is disabled.

P2.5.4.3 Source Voltage Hysteresis ID1896
Hysteresis for limiting functions.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.6 DC Control

P2.6.1

DC Control Mode ID600
0 = Open Loop
External feedbacks are not used for control,

1 =Closed Loop
Voltage feedback is used for voltage controller.

6.6.1 Inner Control Loop

Parameters for adjusting current and voltage controllers. No need to adjust unless recommended by

factory.

P2.6.2.1

P2.6.2.2

P2.6.2.3

P2.6.2.4

Current Control Kp ID617
This parameter sets the gain of the current PI controller in current controller mode.

Current Control Ti ID657

This parameter sets the integration time constant of the current PI controller in current
control mode.

Voltage Control Kp ID1870
This parameter sets the gain for the PI voltage controller in voltage control mode.

Voltage Control Ki ID1871

This parameter sets the integration time constant in ms of the PI controller in voltage
control mode.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.6.2 Closed Loop

Voltage controller loop using analogue input as feedback signal. Pl controller will make correction to
final voltage reference within allowed maximum adjust.

P2.6.3.1 DC Control Kp ID613
Gain for feedback control loop for voltage.

P2.6.3.2 DC Control Ti ID614
Integration for feedback control loop for voltage.

P2.6.3.3 DC Pl Max Adjust ID1906
Maximum adjustment to voltage that PI controller can do. If Measured voltage and open
loop calculated voltage difference is more that this drive will trip to F81 Closed Loop.
P2.6.3.4 CL Feed Back Loos response ID752
Response when feedback goes outside ID1906, regardless of response selection Closed
Loop PI controlled will be disabled.

0 = No response
1 = Warning
2 = Fault

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.6.3 Voltage Feedback

P2.6.4.1

P2.6.4.2

P2.6.4.3

P2.6.4.4

Feedback AnIN ID1595

Select analogue input that is used for feedback signal. When this input is not selected
actual value can be given trough fieldbus by connecting FB Process Data In 1 to
monitoring signal ID1866

Feedback Filter TC ID618

Set filtering time constant for feedback signal.

Nom Vdc Signal Leve |D337

Set here signal level when raw analogue input signal will be at Source Nom Voltage
level.

( P2.1.2 SNV [Vdc]

100% — P2.6.4.4 ZVSL|9 ) P2.6.4.4 ZVSL|%] = Nom Vdc Signal Level
SVAMS (20 mA) [Vde] * (100% [%]) ) + [%] om Vdc Signal Leve

SNV = Source Nom Voltage

SVAMS = Source Voltage At Max Signal

ZVSL = Zero Vdc Signal Level

Source Voltage At MaxSignal (20 mA) : Sensor signal in Vdc at 20 mA

Zero Vdc Signal Level ID320
Set here analogue input signal level where Vdc will be zero Vdc.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.7 Drive Control

P2.7.1

pP2.7.2

P2.7.3

Switching frequency D601

Default 5,0 kHz, recommended to keep default. When all phases are connected to
source, source side will see 15 kHz switching frequency.

Maximum switching frequency is 6kHz for frame sizes FR/FR4-8 and 5kHz for FI/FR9-14
and the liquid cooled units. Lower switching frequency can be used to reduce derating,
but filter inductance needs to be higher.

Control Options 1 ID1707

BO1l= Reserved
B08= Reserved

DC/DC Options ID1463

B12 = +4096 = Direct voltage control when voltage control mode selected.
Controls duty cycle of the converter directly instead of cascade control used in the
standard voltage control mode. Use this control mode for DC-power supply
applications where robustness against load steps is required.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.7.1 ldentification
P2.7.4.1 IU Offset ID668
Identified U phase current measurement offset, identified during identification run.

P2.7.4.2 IV Offset ID669
Identified U phase current measurement offset, identified during identification run.

P2.7.4.3 IW Offset ID670
Identified W phase current measurement offset, identified during identification run.

P2.7.4.4 Charge Resistance ID662

Resistance when charging, used for source voltage estimation after the filter. This
parameter needs to be tuned manually. Tune the resistance higher or lower when
comparing the actual battery voltage and Source Voltage. Tuning must be done when
some amount of current is flowing to correct directions.

P2.7.45 Discharge Resistance ID665

Resistance when discharging, used for source voltage estimation after the filter. This
parameter needs to be tuned manually. Tune the resistance higher or lower when
comparing the actual battery voltage and Source Voltage. Tuning must be done when
some amount of current is flowing to correct directions.

P2.7.4.6 DCLinkMeasCalib % ID549

To increase the DC-voltage accuracy you may use 1D549 to adjust the DC-link voltage
measurement shown by the converter. This parameter will add a small gain offset to the
measured DC-link voltage value. This feature helps to balance the load sharing for
parallel converters.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.7.2 System Test

This parameter group is reserved for internal testing purposes.
Do not edit parameters in this group is not instructed to do so.

P2.7.5.1

P2.7.5.2

P2.7.5.3

P2.75.4

P2.7.5.5

P2.7.5.6

P2.7.5.7

Modulation Limit ID1515

This parameter can be used to limit maximum modulation voltage on source side.

Advanced Options 1 ID1560

B10 = +1024 = Fast DC-Link ripple compensation
B11+B10 = +3072 = Fast DC-Link ripple compensation + 300 Hz ripple compensation

Advanced Options 2 ID1561
Reserved

Inverse Synch ID1857
DC Ripple Compensation Kp ID1897

Gain for DC-Link ripple compensation.

DC Ripple Compensation Phase ID1898
Phase for DC-Ripple compensation.

DC Ripple Compensation Frequency 1D1899
Frequency for DC-Link ripple compensation.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.7.3 Battery Emulator/Simulator

The DC/DC converter can be used as a current source and sink like a battery. The battery model in
the converter emulates the battery voltage behavior. The model includes series resistance of the
battery and no load voltage model. The voltage will drop according to series resistance when
discharged and increase when charged. The voltage increase is simulated with negative resistance.
Battery no load voltage changes as a function of state of charge according to parameters of the model.
Power flow in the DC-link needs to be handled by AFE or other source and load.

There is also a simulation mode to show the emulated voltage without actually loading the converter.
Danfoss provides a tool to calculate the model parameters based on the battery cell datasheet. Use
the tool to parametrize the converter.

Battery model is given by equations:
1. Vbattery =E —Rpc 1

2. E = Source nominal voltage » (1 —K * ( ¢ 1) + A x e7Brit

Q-it

Make sure P2.5.4.1 SourceMinVoltage and P.2.5.2 SourceMaxVoltage is not limiting the model
voltage unintentionally.

P 2.7.6.1 EmulatorMode ID3501

0 = Disabled
DC/DC converter operates without battery emulation

1 = Emulator Mode
Battery emulation is active. Source voltage is defined by the model parameters. Note:
P2.1.4 needs to be in voltage control mode to activate emulator mode.

2 = Simulator Mode

Battery emulation is running in simulation mode. NCDrive can be used to show the
model voltage without applying the voltage at the output of the converter.

Use P2.1.6 Current Reference to charge and discharge the battery. Battery is charged
and discharged ten times faster than actual(?)

P 2.7.6.2 Model A % ID3502
Defines voltage increase in the exponential zone of the battery voltage

P 2.7.6.3 Model B % ID3503
Defines shape of the exponential zone of the battery voltage

P 2.7.6.4 Model K % ID3504
Defines slope of the voltage change in the nominal zone

P27.6.5 Model Q % ID3505

Defines virtual total capacity of the battery (zero voltage)

P 2.7.6.6 Model Qnomh % ID3506

Defines nominal capacity of the battery. Defines 100% SoC capacity.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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P 27.6.7 ModelR % ID3507
Battery internal resistance.

P 2.7.6.8 Model Set SoC % ID3508
User can initialize the state of charge of the battery model.

V 2.7.6.9 Model Voltage % ID3509
Model voltage monitoring variable.

V 2.7.6.10 Model SoC % ID3510

Model state of charge monitoring variable.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.8 Master-Follower parameters

These parameters are used to set up parallel operation of DC/DC converter drives. When activated
drives will interleave modulation to reduce voltage and current ripple.

Master drive control mode will be used in follower drives regardless of follower drive settings.

Master drive references will be used in follower drives regardless of follower drive settings.

Limit controllers are operational in follower drives.

Follower drives are “ramp” followers, i.e. follower drives are using e.g. ramp times set in master drive
assuming limit controllers are not active.

DC+

/

DC-Link
DC-

/

w % &

/

_—
|M|‘ |M|‘ |M|
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.8.1 Master follower configuration

The OPTD2 board in the Master has default jumper selection, X5:1-2. For the followers, the jumper
positions have to be changed: X5:2-3. This board also has a CAN communication option that is useful
for multiple drive monitoring with NCDrive PC software when commissioning Master Follower functions

or line systems. Older boards has X6, leave this to ON (X6:1-2).

OPT-D2 OPT-D2 OPT-D2 OPT-D2
Jumper X5: TX1 Jumper X5: TX2 Jumper X5: TX2 Jumper X5: TX2
Master Follower Follower Follower
SBInUse =Yes SBInUse =Yes SBInUse =Yes SBInUse =Yes
SBID =1 SBID =2 SBID =3 SBID =4
SBNextiD =2 SBNextiD =3 SBNextiD =4 SBNextiD =1
SBLastID =4 SBLastID =4 SBLastID =4 SBLastID =4
H2 H2 H2 H2
(TX) (TX) (TX) (TX)

Figure 6-2. System bus physical connections with the OPT-D2 board

pP2.8.1

pP2.8.2

P2.8.3

ID1324 “MF Mode”

Select the Master Follower mode. When the drive is a follower, the Run Request
command is monitored from Master but all references are selectable by parameters.

Master/Follower selection

0 = Single drive
System bus is deactivated
1 = Master

Drive sends Master CW, Current Reference and Voltage Reference to follower drives.
2 = Follower

Drive receives control word from Master and references and sends some diagnostic

information to the Master drive.

SystemBus communication fault response 1D1082 “SB Comm Fault”

Defines the action when the System Bus heartbeat is missing.
The master drive sends a heartbeat signal to all follower drives and this heartbeat is sent
back to the master drive.

0 = No response
1 = Warning
2 = Fault

SystemBus fault delay ID1352 “SB fault Delay”

Defines the delay before fault generation when heartbeat is missing.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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pP2.8.4 SynchFaultResponse ID1701 “SynchFaultResp”

Defines response when interleaving modulation is not in synch

0 = No response

1 = Warning
2 = Fault
P2.8.5 Follower Fault ID1536 “Follower Fault”

Defines the response in the Master drive when a fault occurs in any of the follower
drives. When one of the drives trips to fault the master drive will send a command to
trigger the Data Logger in all the drives for diagnostic purposes.

0 = No response
1 = Warning
2 = Fault, stop mode after fault according to Stop function

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.9 Fieldbus parameters

P2.9.1

P2.9.2

P2.9.3 -
P2.9.10

P2.9.11 -
P2.9.18

P2.9.19

P2.9.20 -
pP2.9.27

P2.9.28 -
P2.9.35

FB Actual Value Selector ID1853
Select signal ID that is used as “FB Actual speed / Actual Value 1”7 from the drive.

GSW ID ID897
Select the value for “FBGeneralStausWord”

Fieldbus data out 1-8 selection ID852-1D859

Using these parameters, you can monitor any monitoring or parameter value from the
fieldbus. Enter the ID number of the item you wish to monitor for the value of these
parameters.

Fieldbus data out 9-16 selection ID558-1D565

These are similar parameters as P2.9.3-10.

Note that these parameters are visible only if a Fieldbus board with support for 16
process data variables is inserted in slot D or E. By default, these parameters are not
used.

FB Reference Selector ID1850

Select where the fieldbus “FBSpeedReference / Reference 1” signal in connected in the
application. Use only in ByPass mode.

Fieldbus data in 1-8 selection ID876-1D883

Using these parameters, you can control any parameter from the fieldbus. Enter the 1D
number of the item you wish to control for the value of these parameters.

Fieldbus data in 9-16 selection ID550-ID557

These are similar parameters as P2.9.20-27.
Note that these parameters are visible only if a Fieldbus board with support for 16

process data variables is inserted in slot D or E. By default, these parameters are not
used.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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P2.9.36

P2.9.37

Control Slot Selector ID1440

This parameter defines which slot is used as the main control place when two fieldbus
boards have been installed in the drive. When values 6 or 7 are selected, the drive can
use a Fast fieldbus profile, if a fieldbus board with support for the Fast profile is inserted
in slot D or E. When values 8 or 9 are selected the drive can use 16 process data
variables if the used fieldbus board hardware and firmware support it. See the Fieldbus-
board manual for further details.

0 = Not Sel.

4 = Slot D, Normal (8 process data variables)

5 = Slot E, Normal (8 process data variables)

6 = Slot D, Fast fieldbus support

7 = Slot E, Fast fieldbus support

8 = Slot D, Extended (16 process data variables)
9 = Slot E, Extended (16 process data variables)

State Machine ID896
0 = Basic:This mode makes fieldbus control behaves as in explained in used fieldbus
board manual.

1 = Standard: Simple control word that is used in modes where control word from
fieldbus is used as such, for some fieldbus board this requires bypass operation.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.10 Protections
6.10.1 General

P2.10.1.1 Response to external fault ID701

This parameter defines a response to external fault. If the drive monitors the state of
external fault input (value of P2.2.1.7 > 0) and a fault occurs the drive can be set to
respond to the fault.

0 = No response

1 = Warning
2 = Fault
P2.10.1.2 Max Charge Time ID1522

When drive charging options is used this parameter defines maximum time limit for
charging. Use suitably sized DC Charging resistor by checking Pulse loadability for time
duration set in for Max Charge Time parameter.

.6.10.1.1 4mA fault protection

The 4 mA protection monitors the analogue input signal level from Analogue input 1 and Analogue
input 2. The monitoring function is active when signal is below minimum and there is a start request.
A fault or warning is generated when the signal falls below 80 % of minimum for 5 seconds or below
50 % of minimum 0.5 seconds.

P2.10.1.3 Response to the 4mA reference fault ID700 “4mA Input Fault”

0 = No response

1 = Warning
2 = Fault.
P2.10.1.4 FaultWarnindicat ID1940

With this parameter its possible to select how warning and fault indication as handled to
digital outputs and to fieldbus

0 = Static
Static signal, as long as warning or fault is active

1 =Toggle
New fault or warning toggles signal for one second.

2 = Marine

Signal toggles in new fault or warning and status needs to be reset to get signal
down.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.10.2 Temperature Sensors

The temperature protection function is used to measure temperatures and issue warnings and/or faults
when the set limits are exceeded. The DC/DC Converter application supports two OPT-BH and OPT-
B8 board simultaneously.

P2.10.2.1

P2.10.2.2

P2.10.2.3

P2.10.2.4

Number of used inputs in board 1 ID739 “Board1 Channels”

Select used temperature sensor combination with this parameter. See also the Vacon 1/0O
boards manual.

0 = Not used (ID Write, value of maximum temperature can be written from fieldbus)
1 =Sensor 1 in use

2=Sensorl & 2inuse

3=Sensorl &2 &3inuse

4 =Sensor 2 & 3in use

5 = Sensor 3 in use

Note: If the selected value is greater than the actual number of used sensor inputs, the
display will read 200°C. If the input is short-circuited the displayed value is —30°C.
Board 1 Temperature responce ID740 “Board1 Response”

0 = No response

1 = Warning

2 = Fault, stop mode after fault according to Stop Function
3 = Fault, stop mode after fault always by coasting

Board 1 warning limit ID741 “Board1Warn.Limit”
Set here the limit at which the PT100 warning will be activated.
When individual warning and fault limits are activated this is first board first channel (1A).

Board 1 fault limit ID742 “Board1 Fault Lim.”

Set here the limit at which the PT100 fault (F56) will be activated.
When individual warning and fault limits are activated this is first board first channel (1A).

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.10.3 Thermal Protection
P2.10.3.1 Response to thermistor fault D732

0 = No response
1 = Warning
2 = Fault

Setting the parameter to O will deactivate the protection.

P2.10.3.2 Thermal Fault Delay ID707
Delay parameter before fault is triggered when switch type thermal inputs are used.

6.10.4 Fieldbus protection

P2.10.4.1 Response to fieldbus fault ID733 “FBComm.FaultResp”
Set here the response for a fieldbus fault if the active control place is fieldbus. For more
information, see the respective Fieldbus Board Manual.

0 = No response

1 = Warning
2 = Fault.
P2.10.4.2 Fieldbus Watch Dog delay ID1354 “FB WD Delay”

Defines delay when fault is generated when watch dog pulse is missing from fieldbus.
Set the time to zero to disable watchdog monitoring.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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P2.10.5

P2.10.6

Fault Simulation ID1569 “Fault Simulation”

With this parameter it is possible to simulate different faults without actually making, for
example, an over current situation. In the point of view of the drive interface, the
operation is identical to actual fault situation.

B0OO = +1 = Simulates an over current fault (F1)

B0O1 = +2 = Simulates an over voltage fault (F2)

B02 = +4 = Simulates an under voltage fault (F9)

B03 = +8 = Reserved

B04 = +16 = Simulates an earth fault (F3)

BO5 = +32 = Reserved

B06 = +64 = Reserved

B0O7 = +128 = Simulates an over temperature warning (W14)

B08 = +256 = Simulates an over temperature fault (F14)
The warning bit must be active for a fault to appear in simulation. If the fault bit is left
active, the drive will go FAULT state at warning limit when the drive temperature rises
to the warning level.

B09 = +512 = Reserved

Reset Datalogger uD1849

Parameter to reset data logger to its defaults. Recommended to reset settings after initial
commissioning if changed.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.11 ID Function

Listed here are the functions that use the parameter ID number to control and monitor the signal.

6.11.1 Value Control

The value control parameters are used to control an input signal parameter.

P2.11.1.1 Control Mode

ID1586

“Control Mode”

This parameter defines how the value control output behaves.

0 =SR ABS

Absolute input value is used to make a step change in the output between On and Off

values.

Control

Oon
Value

Control
Off

A

|
|
|
|
|
|
|
|
|
|
|
|
I
value }
|
|
;
|

-
[l
|
|
|
!

Y

\/

On
value

1 = Scale ABS

Negative

value

o

Positive

Absolute input value is scaled linearly between On and Off values.

Control
On
Value

Positive

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/



ADFIF101 DC/DC CONVERTER VACON® e 79

2 = Scale ABS Inverted
Inverted absolute value is scaled linearly between On and Off values.

Control
Oon
Value

Control
Off
value

\/

on Negative
value value value value

3=SR
Input value is used to make a step change in the output between On and Off values.

4 = Scale
Input value is scaled linearly between On and Off values.

5 = Scale Inverted

Inverted value is scaled linearly between On and Off values

P2.11.1.2 Control Input Signal ID ID1580 “ContrinSignal ID”

With this parameter you can select what signal is used to control selected parameter.

P2.11.1.3 Control Off Limit ID1581 “Contrl Off Limit”
This parameter defines the limit when the selected parameter value is forced to Off
value.

P2.11.1.4 Control On Limit ID1582 “Contrl On Limit”
This parameter defines the limit when the selected parameter value is forced to On
value.

P2.11.1.5 Control Off Value ID1583 “Contrl Off Value”
This parameter defines the value that is used when the used input signal is below Off
limit.

P2.11.1.6 Control On Value ID1584 “Contrl On Value”
This parameter defines the value that is used when the used input signal is above On
limit.

P2.11.1.7 Control Output Signal ID ID1585 “ContrlOutSignID”

This parameter defines which parameter is forced to On and Off values when selected
input signal exceeds the set limits.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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P2.11.1.8 Control Signal Filtering TC

ID1586 “Control Filt TC”

This parameter is used to filter the scaling function output. Used e.g. when unfiltered
torque is used to control a parameter that needs stabilization.

.6.11.1.1 XY-Blot

With this function is possible to make own curve. e.g. selecting DC-Link voltage and make the points
to control Current reference based on DC-Link voltage level. X-Values are input values and Y-values

are outputs.

P2.11.1.9 X Value 01
P2.11.1.10 Y Value 01
P2.11.1.11 X Value 02
P2.11.1.12 Y Value 02
P2.11.1.13 X Value 03
P2.11.1.14 Y Value 03
P2.11.1.15 X Value 04
P2.11.1.16 Y Value 04
P2.11.1.17 X Value 05
P2.11.1.18 Y Value 05
P2.11.1.19 X Value 06
P2.11.1.20 Y Value 06

(X01,Y01)

(X03,Y03)

ID1626
ID2001
ID1627
ID2002
ID1628
ID2003
ID1629
ID2004
ID1630
ID2005
ID1631
ID2006

A out

(X06,Y06)

(X02,Y02)

(X04,Y04)

(X05,Y05)

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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6.11.2 DIN ID Control

This function is used to control any parameter between two different values with a digital input.
Different values are given for DI ‘low’ and DI ‘high’.

SEL

<DI ID Control Digital Input>—> G —»( P ‘ DIN Controlled ID>
<P Value for LOW » IN O
P | Value for High » IN 1
P2.11.2.1 ID Control Digital Input ID1570 “ID Control DIN”
P2.11.3.1 ID Control Digital Input 1D1590 “ID Control DIN”
P2.11.4.1 ID Control Digital Input ID1578 “ID Control DIN”
Select digital input to be used for controlling the parameter selected by ID1571, ID1575
and 1579.
P2.11.2.2 DIN Controlled ID ID1571 “Controlled ID”
P2.11.3.2 DIN Controlled ID ID1575 “Controlled ID”
P2.11.4.2 DIN Controlled ID ID1579 “Controlled ID”

Select parameter ID controlled by 1D1570.

P2.11.2.3 Value for Low digital input (FALSE) 1D1572 “FALSE Value”
P2.11.3.3 Value for Low digital input (FALSE) 1D1592 “FALSE Value”
P2.11.4.3 Value for Low digital input (FALSE) 1D1594 “FALSE Value”

Set here the controlled parameter value when the digital input (ID1570) is LOW for the
parameter selected by ID1571. The function does not recognize decimals. Give,
therefore, e.g. 10.00 Hz as “1000’.

P2.11.2.4 Value for High digital input (TRUE) ID1573 “TRUE Value”
P2.11.3.4 Value for High digital input (TRUE) 1D1593 “TRUE Value”
P2.11.4.4 Value for High digital input (TRUE) 1D1596 “TRUE Value”

Set here the controlled parameter value when the digital input (ID1570) is HIGH for the
parameter selected by ID1571. The function does not recognize decimals. Give,
therefore, e.g. 10.00 Hz as “1000’.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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6.12 Keypad control

3.1 Control place  1D1403
The active control place can be changed with this parameter.

NOTE! Keypad is the default control place.

0 = PC Control

1 =1/O terminal

2 = Keypad (Default)
3 = Fieldbus

3.2 License Key ID1995

Set here license key to activate DC/DC Converter operation. FR4 unit size will operate
without license key.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/



ADFIF101 DC/DC CONVERTER VACON® e g3

7. CONTROL AND STATUS WORDS

P2.9.20 State machine
0 / Basic

This mode makes fieldbus control behave as in explained in used
fieldbus board manual.

Simple control word that is used in modes where control word from
1/ Standard fieldbus is used as such, for some fieldbus board this requires
bypass operation.

7.1 FB Control Word with Basic In Bypass

FB Control Word 1D1160
Signal Comment

0= DC/DC Drive is stopped
1= DC/DC Drive is started

B0OO Run

BO1
B02 Fault Reset | 0>1 Reset fault.

BO3 FB DIN1 Can be used to control RO or directly parameter by ID number. G2.4.1
B04 FB DIN2 Can be used to control RO or directly parameter by ID number. G2.4.1
B05 FB DIN3 Can be used to control RO or directly parameter by ID number. G2.4.1
B06 FB DIN4 Can be used to control RO or directly parameter by ID number. G2.4.1
BO7
B0O8
B0O9
B10
B11
B12
B13
B14
B15

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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7.2 FB Control Word with Standard

FB Control Word 1D1160

Signal Comment
0= Stop the drive and/or chargin
BOO DC Charge 1= Cha?rge DC ging
BO1
B02
0= DC/DC is stopped
BO3 Run 1=DC/DC is staﬁgd
B04
B0O5
B06
BO7 Reset 0>1 Reset fault.
B08
B09

0= Disable FB Control

B10 PLC Control | /_ £/ -ble FB Control

FB DIN1/ Can be used to control RO or directly parameter by ID number. G2.4.1

B11 Watchdog | This bit is connected also to FB Status Word B15

B12 FB DIN2 Can be used to control RO or directly parameter by ID number. G2.4.1
B13 FB DIN3 Can be used to control RO or directly parameter by ID number. G2.4.1
B14 FB DIN4 Can be used to control RO or directly parameter by ID number. G2.4.1
B15 This bit is connected

B0O: FALSE = Stop Charging, TRUE = Charge DC

Stop Charging: Stop charging and/or Stops the drive.

Charge DC: Activates charging DO, will charge maximum 10 second, will stop earlier if DC CB
feedback is received. Needs to be high even if charging option is not used.

B03: FALSE = Stop Request, TRUE = Start Request
Stop Request: Drive will stop .
Start Request: Start Command to the drive. Rising edge needed for start.

BO7: FALSE = No significance, TRUE = Fault Acknowledge
Fault Acknowledge: The group signal is acknowledged with a positive edge.

B10: FALSE = Disable FB Control, TRUE = Enable FB Control
Disable FB Control: Drive will stop.
Enable FB Control: Start Command is monitored from fieldbus if control place fieldbus.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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7.3 FB Status Word

FB Status Word 1D68
Signal Comment

0=Drive not ready to switch on
b0 Ready On 1=Drive ready to start charging

0=Drive not ready to run
bl Ready Run 1=Drive ready and Main Contactor is ON
b2 Runnin 0=Drive not running

9 1=Drive in Run state (Modulating)

0=No active fault
b3 Fault 1=Fault is active

0= Run Disabled. Drive in stop state
b4 Run Enable Status 1= Run Enabled. Drive can be started.
b5

- 0= Drive in operating condition.
b6 Inhibit 1= Run disabled or fault state.
; 0= No active warnings
b7 Warning 1= Warning active
b8
b9 Fieldbus Control O=Fieldbus control not active
Active 1=Fieldbus control active

b10
b1l
b12
b13
b14
b15 Watchdog Same as received on bit 11 of the main control word.

B00O: FALSE = Not Ready to Switch On, TRUE = Ready to Switch On

Not Ready to Switch On: Fault active, DI: Run Enable low,
Ready to Switch On: No Faults, DI: Run Enabled,

BO1: FALSE = Not Ready To Operate, TRUE = Ready To Operate

Not Ready To Operate: CW.B0O = FALSE, DC Not Ready,.
Ready To Operate: CW.B0O = TRUE, DC Ready,

B02: FALSE = Drive is not operating, TRUE = Drive is operational

Drive is not operating: Drive is not run state (modulating)
Drive is operational: Drive is in run state and modulating.

B03: FALSE = No Fault, TRUE = Fault Present

No Fault: Drive is not on fault state.
Fault Present: Drive is in fault state.

B04: FALSE = Run Disabled, TRUE = Run Enabled

Run Disabled: DI: Run Enable False,
Run Enabled: Running Enabled

B06: FALSE = Run not inhibited, TRUE = Run inhibited

Run not inhibited: No faults and Run Enabled
Run Inhibited: Fault Active or Run Disabled.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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BO7: FALSE = No Warning, TRUE = Warning Present

No Warning: There is no warning or the warning has disappeared again.

Warning Present: Drive still works; warning in the service/maintenance parameter;
no acknowledgement.

B09: FALSE = No Control Requested, TRUE = Control Requested
No Control Requested: Control by the automation system is not possible.
Control Requested: The automation system is controlling.

B15: FALSE = FB DW Feedback Low, TRUE = FB DW Feedback High
FB DW Feedback: FB Control Word B11 is echoed back to the Fieldbus. Can be used to monitor
communication status from the drive.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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7.4  Status Word (Application) ID 43

Application Status Word combines different drive statuses to one data word.

Application Status Word ID43

FALSE TRUE
b0 Closed Loop Control not active Closed Loop Control active
bl Not in Ready state Ready
b2 Not Running Running
b3 No Fault Fault
b4 Discharging disabled, low voltage Discharging Allowed
b5 Charging Disabled, high voltage Charging Allowed
b6 Run Disabled Run Enable
b7 No Warning Warning
b8 Charging Switch closed (internal)
b9 Over Voltage Regulator Active
b10 Under Voltage regulator active.
b1l
b12 | No Run Request Run Request
b13 One or more regulators active
b14 | Current/Power Control Mode Voltage Control Mode.
b15

B0O1: FALSE = Not Ready, TRUE = Ready
Not Ready: DC Voltage low, Fault active
Ready: Drive in ready state, start command can be given.

B02: FALSE = Not Running, TRUE = Running
Not Running: Drive is not modulating
Running: Drive is modulating.

B03: FALSE = No Fault, TRUE = Fault Active
No Faults: Drive do not have active faults.
Fault: Drive has an active faults.

B04: FALSE = Discharging disabled, TRUE = Discharging allowed
Discharging disabled:
Discharging allowed:

B05: FALSE = Charging disabled, TRUE = Charging allowed
Charging disabled:
Charging allowed:

B06: FALSE = Run Enable Low, TRUE = Run Enable High
Run Enable Low: Run Enable command to motor control is low
Run Enable High: Run Enable command to motor control is high.

BO7: FALSE = No Warning, TRUE = Warning Active
No Warning: No warning signals active in the drive

Warning: Drive has active warning signal. Warning signal not stop the operation.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public



88 ® VACON® ADFIF101 DC/DC CONVERTER

B08: FALSE = Charging Switch Open, TRUE = Charging Switch closed

Charging Switch Open: DC voltage level is nor reached closing level or has drop below the opening
level. This information is from drive motor control.

Charging switch Closed: DC voltage level is above closing limit and no interlock active internally.

B09: FALSE = OV Control not active, TRUE = OV Control active
OV Control not Active: x.
OV Control Active: Xx.

B10: FALSE = UV Control not active, TRUE = UV Control active
UV Control not active: x.
UV Control active: x.

B12: FALSE = No Run Request, TRUE = Run Request
No Run Request: Final Run Request command has not been given to motor control.
Run Request: Final Run Request command has been given to motor control.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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8. PROBLEM SOLVING

While proper information is needed form the problem, it's also recommended to try with latest
application- and system software versions available. Software is continuously developed and default
settings are improved (See Chapter 1.13 Compatibility issues in parameters between versions).

Recommended signals for NCDrive

Type Signal Mame Actual | L ik | kin |
Walue Status Word 24904 | L |15
" alue DC Yoltage Ah4 Decirnal 1
Y alue Active Current 0.7 — 1
Yalue Active Curr Bef. 1] [, 1
Yalue Source DC Act. 0.05 % [ooo ™7 1
Y alue Source Ref Final aa Z |000 1
W alue Power kh » || 0 kiaf | -300.0 :
W alue Source Meaz. DC 209 % |000 1

Use the fastest communication speed (Baudrate: 57 600) and a 50 ms update interval for signals for
the RS232 communication.

For the CAN communication, use a 1 Mbit communication speed and 7 ms update interval for signals.

When you contact the support, send the *.trn, *.par and Service info (*.txt) files with a description of
the situation. If the situation is caused by a fault, take also the Datalogger data from the drive.

Note that Datalogger settings can be changed to catch correct situation and it’s also to possible make
manual force trig for Datalogger.

Before storing the parameter file, upload the parameters from the drive and save when NCDrive is in
the ON-LINE state. If it is possible, do this while the problem is active.

It's also helpful to have single line diagram from the system where problem is faced.

n

- NCDrive - C:ANCEngine\Applications\NXP\APFIFF40_
s o Sl i s

: Window Help
Operate Menu Editor
Options...

Step Response...

Generate Application VCN...

Trend Recorder...

Datalogger...

Start Datalogger Trigger Poll
Figure 2.

New
Open...

Close

Print..
Print To File...

Servicwfo...

Datalogger window opening and Service Info upload.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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9.

The fault codes, their causes and correcting actions are presented below.

Note: When contacting distributor or factory because of a fault condition, always write down all texts
and codes on the keypad display. Best way is to send parameter file and service info to Vacon

FAULT CODES

technical support

This chapter includes all fault codes that are possible. but some faults are not possible in AFE
application. And some faults description may be different when compared to standard frequency

converter.

F1

F2

F3

1.

2.

Over current fault
Drive has detected a high current in the output phase.

S1 = Hardware trip:
Current above 4*lh

Possible cause and solutions
Sudden increase in load
e Check motor load.
Short circuit in cables
e Check cables.

Overvoltage fault
DC-link voltage has exceeded the drive protection limits.

S1 = Hardware trip.
500 Vac unit DC voltage above 911 Vdc
690 Vac unit DC voltage above 1200 Vdc

S2 = Overvoltage control supervision (only 690 Vac unit).
DC voltage has been above 1100 Vdc for too long.

Possible cause and solutions
1. Too short a deceleration time
¢ Increase deceleration time.
e Use brake chopper and brake resistor.
e Use Brake chopper unit.
2. High overvoltage spikes in supply
e Check input voltage.

Earth fault

Earth fault protection ensures that the sum of the phase currents is zero. The over current
protection is always working and protects the frequency converter from earth faults with high

currents.
S1 = Sum of output phase current is not zero

Possible cause and solutions
1. Insulation failure in cables

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

ADFIF101 DC/DC CONVERTER
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F5 Charge switch
Charge switch status is not correct when start command is given.

S1 = Charge switch was open when START command was given.

Possible cause and solutions

2. Charge switch was open when the START command was given.
o Check connection of the feedback from charging relay

3. Reset the fault and restart.

Should the fault re-occur, contact your local distributor.

F7 Saturation fault

S1 = Hardware failure

- Cannot be reset from the keypad.
- Switch off power.

- DO NOT RE-CONNECT POWER!
- Contact your local distributor.

F8 System Fault
A system fault indicates several different fault situations in drive operation.

S1 = Reserved

- Disturbance. Reset the unit and try again.

- If there is star coupler in the unit, check the fibre connections and phase order.

- Driver board or IGBT broken.

- FR9 and the bigger size drives, which includes not star coupler, ASIC board (VB00451) is
broken.

- FR8 and smaller size drives: control board broken.

- FR8 and smaller size drives: if there is boardsVB00449 / VB00450 in use, failure might be
in there.

S2 = Reserved

S3 = Reserved

S4 = Reserved

S5 = Reserved

S6 = Reserved

S7 = Charge switch

S8 = No power to driver card

S9 = Power unit communication (TX)

S10 = Power unit communication (Trip)

S11 = Power unit comm. (Measurement)

S12 = SystemBus synchronization has failed in DriveSynch operation

S30 = Safe disable inputs are in different state (OPT-AF)

S31 = Thermistor short circuit detected (OPT-AF)

S32 = OPT-AF board has been removed

S33 = OPT-AF board EEPROM eror

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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F9

F10

F11

F13

F14

Undervoltage fault
DC-link voltage is below the fault voltage limit of the drive.

S1 =DC-link too low during run
S2 = No data from power unit
S3 = Undervoltage control supervision

Possible cause

1. Too low a supply voltage

2. Frequency converter internal fault

3. One of the input fuses is broken.

4. External charge switch has not been closed.

Correcting measures

1. Incase of temporary supply voltage break, reset the fault and restart the frequency converter.
2. Check supply voltage.

3. Check function of DC charge.

4. Contact your local distributor.

Line Synchronization Fault

S1 = Phase supervision diode supply
S2 = Phase supervision active front end

Possible cause:

1. Input line phase is missing.
Correcting measures

1. Check supply voltage, fuses and cable.

Line phase supervision

Current measurement has detected that there is no current in one phase or one phase current
is considerably different from other phases.

Correcting measures
1. Check cables

Drive under temperature fault

Possible cause:
1. Heatsink temperature is under —10°C

Drive over temperature fault

Possible cause:
1. Heatsink temperature is over acceptable limits. See user’s manual for the temperature limit.
Overtemperature warning is issued before actual trip limit is reached.

Correcting measures

1. Check correct amount and flow of cooling air.

2. Check the heatsink for dust.

3. Check ambient temperature.

4. Make sure that switching frequency is not too high in relation to ambient temperature and
motor load.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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F22 EEPROM checksum fault

Possible cause:

1. Parameter save fault
2. Faulty operation

3. Component failure

Correcting measures:
1. Should the fault re-occur, contact your local distributor.

F24  Counter fault

Possible cause:

1. Values displayed on counters are incorrect

Correcting measures:

1. Have a critical attitude towards values shown on counters.

F25  Microprosessor watchdog fault

Possible cause:
1. Start-up of the drive has been prevented.
2. Run request is ON when a new application is loaded to the drive.

Correcting measures:
1. Reset the fault and restart.
2. Should the fault re-occur, contact your local distributor.

F26  Start-Up prevention

Possible cause:
1. Start-up of the drive has been prevented.
2. Run request is ON when a new application is loaded to drive

Correcting measures:
1. Cancel prevention of start-up if this can be done safely.
2. Remove Run Request.

F29  Thermistor fault
The thermistor input of the option board has detected too high a motor temperature.

Possible cause:
1. Motor is overheated.
2. Thermistor cable is broken.

Correcting measures:

1. Check motor cooling and load

2. Check thermistor connection(lf thermistor input of the option board is not in use it has to be
short circuited).

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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F31

F32

F37

F38

F39

F40

F41

IGBT temperature

IGBT Inverter Bridge over temperature protection has detected too high a short term overload
current.

Possible cause:

1. Too high load

2. ldentification run has not been made which causes the motor to start under magnetized.

Correcting measures:

1. Check load.

2. Check motor size.

3. Make identification Run.

Fan cooling

Possible cause:
1. Cooling fan of the frequency converter does not start when ON command is given.

Correcting measures:
1. Contact your local distributor.

Device change
Option board or power unit changed.

Possible cause:
1. New device of same type and rating.

Correcting measures:
1. Reset. Device is ready for use.

Device added
Option board added.

Correcting measures:
1. Reset. Device is ready for use. Old board settings will be used.

Device removed
Option board removed.

Correcting measures:
1. Reset. Device no longer available.

Device unknown
Unknown option board or drive.

S1 =Unknown device
S2 = Powerl not same type as Power2

Correcting measures:
1. Contact the distributor near to you.

IGBT temperature

IGBT inverter bridge overtemperature protection has detected too high a short term overload
current.

Correcting measures:

1. Check load.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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F44  Device changed (Default param.)

Possible cause:
1. Option board or power unit changed.
2. New device of different type or different rating from the previous one.

Correcting measures:

1. Reset

2. Set the option board parameters again if option board was changed. Set converter
parameters again if power unit was changed.

F45 Device added (default param.)

Possible cause:
1. Option board of different type added.

Correcting measures:
1. Reset
2. Set the option board parameters again.

F50  4mA supervision

Possible cause:

1. Current at the analogue input is below 4mA.
2. Signal source has failed

3. Control cable is broken or loose

Correcting measures:
1. Check the current loop circuitry.

F51 External fault

Possible cause:
1. Digital input fault.

Correcting measures:
1. Remove fault situation from external device.

F52 Keypad communication

Possible cause:
1. The connection between the control keypad or NCDrive and the AC drive is broken.

Correcting measures:
1. Check keypad connection and possible keypad cable.

F53 Fieldbus communication

Possible cause:
1. The data connection between the fieldbus Master and the fieldbus board is broken.

Correcting measures:
1. Check installation.
2. If installation is correct contact the nearest Vacon distributor.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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F54  Slot fault

Possible cause:
1. Defective option board or slot

Correcting measures:
1. Check board and slot.
2. Contact the nearest Vacon distributor.

F56  PT100 temperature fault

PT100 protection function is used to measure temperature and give warning and/or fault when set
limits are exceeded. Marine application supports two PT100 boards. One can be used for the motor
winding and the other for the motor bearings.

Possible cause:
1. Temperature limit values set for the PT100 board parameters have been exceeded

Correcting measures:
1. Find the cause of temperature rise

F59 SB Heart Beat (SystemBus communication)

The master drive sends pulses to all follower drives. If the pulses are missing a system bus
communication fault is generated. The master drive also receives pulses back from the follower drives
(max. four drives) and generates warnings if pulses are missing.

SystemBus communication is broken between master and follower.

Correcting measures:
e Check expander board parameters.
e Check optical fibre.
e Check option board jumpers.

F60 Cooling

Protection for the liquid-cooled units. An external sensor is connected to the drive (DI: Cooling Monitor)
to indicate if cooling liquid is circulating. If the drive is in Stop state only a warning is issued. In Run
state a fault is issued and the drive makes a coast stop.

Possible cause:
1. Liquid cooled drive cooling circulation have been failed

Correcting measures:
1. Check reason for cooling failure from external system.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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F62 Run Disabled
Run Disable warning signal is issued when Run Enable signal has been removed from the 10.

F65 PT100 board 2

PT100 protection function is used to measure temperature and give a warning and/or a fault when the
set limits are exceeded. Marine application supports two PT100 boards. One can be used for the motor
winding and the other for the motor bearings.

Possible cause:
1. Temperature limit values set for the PT100 board parameters have been exceeded.
2. The number of inputs selected is higher than what is actually connected.
3. PT100 cable is broken

F72  Enter License code
License code has not been given or license code is wrong.

Correcting measures:
1. Check that correct serial number has been given to Vacon Key
2. Contact support with Service Infor

F74  Follower fault

When using the normal master follower function this fault code is given if one or more follower drives
trip to fault. This fault is visible also when fault is in master drive. See also what other faults may be
active in master drive.

Possible cause:
1. Fault in follower drive or in Master drive.

Correcting measures:
¢ Identify original fault and problem.

F76  Synchronization fault
Interleaving modulation is not synchronized between the drives.

Possible cause:
1. Different settings between the drives.
2.

Correcting measures:
1. Compare drive settings to be same.

F80 Charging Fault
The drive has not reached need DC voltage at set time.

Possible cause:
3. Charging circuit not operational.
4. High load in DC link.
5. Low voltage in supply for charging circuit.

Correcting measures:
2. Check charging current

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/

Classified as Public
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F81 Closed Loop
Feedback signal deviate from calculated source voltage more than set limits.

Possible cause:

1. Set limits too narrow for used source.
2. Wire brake.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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