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Start-up Quick Guide

1. 51 HiEE0| T=A| &RISHIA|L. Chapter 3 & Z.

2. AN2H Y = A, Chapter12] QRUZAE Fo| ZH HHAIL.

3. 7IA 2z Mo Fz| FHO| 2[4 HAS EQIGHL, Chapter 59| FH SAS SQISHIAIL.

4, MY Ao|E/bus bar & DC &3 #0|&/bus bar AO|Z, HQl F2 %L DC FRo| I7|&
El0I5Ial A0S HES =QUSHIAIL.

5. A AAof| 2t 2IMSHIA|R L. Chapter 5 &£,

. HMlof HZ@Ro 3|9t HAl= Chapter 5 0 AEE0f UFLICH
7. A2 DAL 2hdst 2|0 U™ F|IHENA Hst= AUE HEISHL Enter HES &5
QSHUAIL. A2 OFEHARZE EESHE|0f U] 2™ Of2ff 82| Z|-E MEHAIR.
8. MenuM6, S6.10M Z|IHE AHOE MESHHAIL. 7|HE AHEE2 Chapter 6 O RUSLICE.
9. EE OfEli|B=E S 2VIAUCR HYE|0 ASLICL SHIE 2SS QIoHAL, Off X0l chet

o oo|E{9t TElE 18 G2.12| ST MEt0|EE SOISHIAIL.

[

Jok

- SEUE9 ¥F Y (P2.1.1)
o MSHZ0| CHSE CIRE 2= M (P2.2.1.1-P2.2.1.8)
« Control placeE /02 HZ (P3.1)

HE AFEQ| B2 :

« drooping T2t0E{ (P2.5.1)E 5% & &%

« PWM Synch mt2t0jgf (P2.5.2)& Enablez &%
10. PosDrive NX AFE Application Manual2| A2 2|2lS M2AA|R.
11. PosDrive NX AFEE AR&EH £H|7t E|AELICE

AFE AREA| ZI-S MEA| 4= EF, Vacon Ltd= MYUS A[A| LT
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PosDrive NX AFE AF2 MDA ZHHE
PosDrive NX Active Front EndE MEHSH FMA| ZEAFEH|CH

A2 MM PosDrive NX AFEQ| A3, Al Q! Z=0| TLOsH HEE HZSH|CH AFES| HYUS He 77| A
off ol2{gt A|&S ol HESH= AOo| ESLICH

PosDrive NX AFE O{Z2|H[0|41 HHAM0|= AFE O1Z2|F|0]4d CHet MEIt ASLICE sHE O1Z2(FH|0]H0] Z2A|
£ 24 *P*Z ZZ51A| %O HZAUAN0|| Special O{Z2|H|0|M0| CHE HEE ZO[SHIAIL.

O] 23AM= 30| & Mz HUCZ HSEULL. 7hsoHE MA HHS MESts A0| F5LICEL MAF HAHS AR
4 A °'E d2 L3 7IsS 8 + AUSLICL

=
2 9|z|0f CHSt Of3] ™3 L AT RERT} ESHE|0] YO Di5AHoIN A o|ss 4 UY&L

Uiw20l= iw&el CHE ¢ =
Ch. EpA] 57~f— =U= 2 2 =g + AFLCH
O] Di=ofl= & mHo|z|of cHt SO E ZHE|0 USLICE YIS Sl o21et & HO[AE Y=EsHH &

FE{Of B HatRa{7h 22E[0] UC{OF FHL|CH.
O] A= o] HMo| AJHE AFE 23|, LCL BE & MEix Y 402 HEEL|CH

|u]
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1. SAFETY

0f
9|

FERL
Ihe 2

Zet o

= [u] =
zo| 9 Fue

1.1

= o HER BAEE 31 A FAIYO0| ZHE] UFLICE 1 F FOMI2 FH| £ AlA
42 YAlsts LYo st 23 YEE ASYLICH
AlS FOUZA H A-S HEHAL.

=4+ 20| EA|EUCH

Table 1. Warning signs

WARNING!

CAUTION!

CAUTION! Hot surface

41 (Warnings)

4% M ¥4, LCL B E= pre—charging 8|lz9| 314 Q4 Ex=

Eclo|B7} FMH0 HEE 2 M
DC 230 MJ0| S5=l= 3% DC IS AR OHHAIR. Ect0|E7 AR HZAE|ALE DC

30| MUl STEH 7 2471 ASEILICE 0] MYQ| HZ2 0§ FSILICE

DC 30| Mol S5E W E2fo|2r MR E= DC 30| dZE 32, 2t 4" =AU,

V, W E= DC HAE 22| OHYA|IR. O] HAk= E2t0|EIF MY E= DC 30| HZEEO
1 DC 30| M0 SEEIL AAHO| 25| ¢S Mol = 2SELIC).

s = —1od

ol
A

HOTHAE TUR|A] DFYAIR. DC 30| MRS S5 I E2f0[EE FHAUNM
0N 22 R0 flet Mol TAH & USLICE

Ecto|EO| MY7|AHS +&5H| M| = UM E2t0] 2[5t A|AZO| SAIEAEA|
SHUAIR. MRS ZHTHSHE ESt0|E0| EfOE AYSHHAIL. 2 S0 & LA =514
HYS WS G=E SHAIR. E20|B9| 5t SOAME MY0] THE & AFLCH

=2[8kALt DC

=
= =2 d
T H

o —_—= =

IHHIA =0f AC E2to|E GHE E7] 20 58 ¥k 7|CE|gAIR. 28 FAIE AEste A

>PppB> BPBPP

=
yu— = o

20| A=Al SRISIHHAIR. MY HES HE1 AAHRE SASH & 53 Fof| E20|E9| Ho|d HZ
L 74 24E ASAZE = UELChH
EE2lo|HE FM 0| HZASI7| Mol E2to|He| MH FINRL AHO|E BIH7F BF U=A| SRISHIA|
Q. EZI0|E7t MUY HZEH AC E2I0|EHe| (0| 2MSHEL|Ct
HeIEQ! MRUAEt = 12 2|Al0] U= AR Start/Stop 222 ISH WAXOE MESIR| U=
Sh, Start A&S7F SHAEJO|H A|ARIO| FA| AIZHELICE Df2I0(E|, O{E2|A0[E = AZEY0]
7t HFGE|H /O 7|s(start & Zgh)o| HY 2 &+ USLICL
2k 0|5 HE Ee= |AES AYE £ 1 S LS AESHAIR. AC E2P0|Eol= &
CHE = e Y722 7R 2 & ST

1.2 9| (Cautions)
AC E2{0|E, LCL EH Ee= 34 14 24AE 0|S35HA| OMYA|R. E2fo|Ho| &4+ HIR|SL7| 23l

1Y 2|5 AESHAIR.

/'\ AC E2t0|E7} M0 HZE|0] AS W= SYSHA| OHYAIR. E2I0|ETE &4 & £ USULCH

L
ZotEl B35 HA| HZ0| A=A HRISHIAIL. AC E2{0[E9] K2 HFIt 3.5mA AC 0|0|E=
QLT (EN 61800-5-1 &=R). 1.3 & "Grounding and earth fault protection"& &FZ5HA|
2,
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Common DC Bus &0IM 0T 2SS 35| 240 AIARO0| HA|Z|0f UA=A| SUSHIAIR.

AC d3 S5 3Zl0M AFEE Eciet & 0| H31 7|HEQ| EAISO| HE W7HA| 7|Te|HAIL
CIHEL HZEIN AR UCH F|IHE H|O|AE S3i EA| S HZ). AFE A2 AYS 57| Ao 5

0|A

£ 014 FICI2I4AIL. 0] AlZ0] BLE| Hofl 7hE 22 DRI,
AZGH7E MBI 42 OH] RES AISSHAl OHIAS. I ofs] 228 A8t cefol=r)
QU

32 7ol 74 248 WA DAL, Y72 Ao 74 247F £4F & AELI,

hl i

>

M ZHdE LRBHIAIR. AC E2I0|E= 7HY 2HE0M

—

24 212 9o & AUsLILk

r

> Bb

NOTE! Autoreset 7|52 &dslotH, Atks 1 2|Ml & AARO| AF22 A|ZHELICL PosDrive NX AFE 0
EL|A0IM HBME RSN

NOTE! AC E2io|EE 7|AQ] YREE MESH= 2, 7| HRYH= FH 2 FR|E A|[Jsof BHLCEH (EN
60204-1 &=x).

Grounding and earth fault protection

MA| =42 HAIsHOF SLCt.

—

‘ > w
oot
0z
d

()

n Hu
Hl
>
[l
A
Bl
1
>
=2
re
m\.l
rH'I

AC EZjo|lE= k=3
YAl EAE AE5HA| o H

S —

E2lo|B9| x| MFTt 3.5mAACE RAIRILICE EN61800-5-1 BE0| UEH 23S 3|20 LSt O|2{st =2 F
StLt 00| S=E[0{OFRtLCt.

Connection0] 1 A&|0| Aojofat ShCt,
a) 23 HA| =A9] HHAL2 2|4 10 mm? Cu = 16 mm? Al 0|0{OF EHLC} E

b) 23 HA| ZA7t OiEE 4 MAS ASC 2 22[6oF ELICE.  Chapter 5 "Installation"& &%, &
o A HH B3 HA| Aot sYUet THHAMN| £ HA B YA =HE THAE A0{0F FLC.
Table 2. Protective grounding conductor cross-section
Cross-sectional area of the phase The minimum cross-sectional area of the
conductors (S) [mm?] protective grounding conductor in question [mm?]
S<16 S
16(S <35 16
35¢(S S/2

= QESIICL 1A 942 39 &
ASIHIAE YR WAOR FAsHOr SCk

a9 Aol EE Aol AB2AO| UL} O % HE =

« TV BE 71500 U B 2.5mm?

fol

HO| 32 H5 Al EAPL o Aot 5% 240z o
2| EXlO THRNS o] BE B3 el SUT

[EL Tl

« A B3 A7t gle ER 4mm?. TR AE A It Qe ER, AEYQ HE|Z HFLIS0| i
4% L9 H35 HA| A7t DRIz JFTE|=A] Seleich
23 HA| =H|9| 2|4 F7|0f thot SR]| FES EoHAlIL.
NOTE! | AC E2t0|E0f| 8FY MR/t 57| W20 2UR 23 A7t SHIEA &AS5HA| @2 = A&

LT}

AC CELo|=0f Tet LAYt EIAES &5t OHIAS. AZYHE ol0] HIAES +BFELIL.
L HIAES $351 =

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/



https://www.danfoss.com/en/contact-us/contacts-list/

Safety PosDrive « 9

1.4  Electro-magnetic compatibility (EMC)

= o1
0|9 QIE{HO|A R|HOIA Z|A 120 Rsce O{OF SHLICE Z|A 120 Rsce

EIE FUH0| AZsHHAR. B 32 F HIANAH E2l6HAlL.

CE2l0|EE= HE IEC 61000-3-122 &45{0F BILICE 0|2 4512 T2t MY Si=
o]

1.5 RCD E&= RCMHZ| AHE

caolHe B3 A S0 MRS U 4 YALICH RCD(UY UE HE B5) XX L= RCM(EO M3
S DLER) IS ARSIl W E= 7Y YZOREE HE ¥ 4 YSUCL SejojHol HUZ| B ¥
RCD = RCM ZXE ALR3HAAIL.

NOTE! You can download the English and French product manuals with applicable safety, warning and
caution information from https://www.danfoss.com/en/service-and-support/.
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2. EU A&

2.1  CE marking

HZ2| CE O0t3= EEA (R& ZAl A9) LHOIAM HZEL| AARER 0|52 HAYLICL ESH AE0| A8 7Hs8t A
Z (o - EMC A1 & 7[Et 7HsSt MzR2 WY R3S 25 oi L|C}. PosDrive NX AFEGI= LVD (Low
Voltage Directive), EMC (Electro Magnetic Compatibility) &2 2! RoHS X|&l& &43ICt= SHE CE 21#0|
250 ASLLCEH

2.2 EMC A

2.2.1 Introduction

EMC R|32 Z7|&27t AH8El= SHEE =S
AHEst 32| EE 7FA0F L L

PosDrive NX AFEQ} EMC R|2le| &4 8= TCF (Technical Construction File) & Esli #ZE|2 SGS FIMKO
(Notified Body)OllA 2015t SQIGILICE 7| 4 M2 HY4Y oM 02{8t 2 HELS HAE &
= 9 4 Zgo| ofe CtAst7| w20 Z|2lat @A PosDrive NX AFES| AatdE Q1535t= Ol Af%%."—lth

—_

A YollshM= te|H, HHH ot 2HEo| CHE ZOHof| thsiAl=

rir

222 Il 7E

o>

22[9] 7|2 oto|t|o= 29| 7tEYut HIE 2EYS MSSks LIyt PosDrive NX AFEE JH&tSh= 20 A
LT, 47 27|FE EMC #d 57t 32 18] ARO|USLICH.

2.2.3  PosDrive AFE EMC classification

ZTA| 2% PosDrive NX AFE= BE EMC LHA Q7 AR (B2 EN 61800-3)2 £Z5t= ZajA T &H|Q
LT},
Class T:

oA T FH|l= A2 £ URE 7AH 22T DC Y=} & A8 + ASLIC
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A A
b5 +~d

PosDrive NX AFEE= 20| A| BiEE|7| Mol SZ0A At BIAES FH HAE AHIEUCH
HE = oAl =, HEA 2& S0l 40| AUEA], Foiet AIZ0| A2 HHEEIRA=A] SSHIAIL.
(Orefie| ZECF HZFQ| BfY FJYS H|uSHAIL. & 3, ® 4, B 5 &X)..
=25 =3 HE0| £dE 32 HA sl EYM Ee 25U 2QSHAIR.
HiS0| F21F L2IStA| 2T SA| S5 B0 E2letAlR.

3.1  AFE unit Type Code

Common DCBus 4 240 gt PosDrive Type code®llA| AFE Unit2 &4t A2t 22 £ X|03LICE. AFE &
27t 2 Hoz ZFE ?5‘—'?— 2| 2| 0|Qle] A2 EAE|A| ELIC

NOTE! Hi&0l= 250 228t B2 3| (AC £ DC #2, FRH[0|A, F HZJ| E= 3|2 AH7| S)7t =
[0 UA| 4ELICH D2 HZE ARE 2L T

|_

Table 3. Type designation code for the PosDrive Active Front End

Code Description

NX Product Generation

A Module type
A = AFE Active Front End

AAAA Nominal current (low overload)

e.g. 0261 =261A, 1030 = 1030 A, etc.

Y Nominal supply voltage
5=380-500 VAC / 465-800VDC, 6 =525-690 VAC/640-1100VDC
Control keypad

A A = Standard alpha-numeric display (LCD) B = No local control panel
F = Dummy panel G = Graphical panel

0 Enclosure class
0=1P00, FI9-13

T EMC emission level
T =1T networks (EN61800-3)

0 Internal brake shopper
0 = N/A (no brake chopper)

5 Delivery include
2 = AFE module

S S = Standard air cooled drive
O = DC fan external power supply
F = Fiber connection, standard boards, FI9-FI13

E G = Fiber connection, varnished boards, FI9-FI13

= |P54 Control Unit for OPT-AF, Fiber connection, standard boards, FI9-FI13
O = 1P54 Control Unit for OPT-AF, Fiber connection, varnished boards, FI9-FI13
Option boards; each slot is represented by two characters:
00 = the slot is not used
ATA2000000 A=Basicl/Oboard B =Expander /O board

C =Fieldbus board D = Special board E = Fieldbus board

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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3.2 LCL Filter Type Code

LCL ZEfoll= & 7k o] Wim M@l 33 F7h UsLCL SBE DC/DC ¥ BF ZA7t 9l A3 ot
SHLE7H QU&LICH LCL el 22 AZ 3T DC/DC Mg 33 A7 ol 2, 23 B2 £ DC/DC

r2 i
L=

o BF FA7H U HO| UBLICL E 49| BN HE.

Table 4. Type designation code for the LCL filters

Code Description
LcL Product rar‘lge
LCL = LCL filter for AFE
AAAA Nominal current (low overload)
E.g. 0261 =261 A,0460 = 460 A and so on.
Y Voltage class
5=380-500 VAC 6 =525-690 VAC
A Version (hardware)
A = DC fan without DC/DC power supply B = DC fan with integrated DC/DC power supply
0 Enclosure class:
0=1P00
R Reserve
0 Reserve
1 Reserve
: Cooling fan type
1=DCfan
T Manufacturer
T = Trafotek

3.3 Pre-charging components Type Code
Pre-charging component= B2 FFE & USLICt Pre-charging 422 2t AFE &[0 2|A3} =0 U
LIC}. Pre-charging 3|22| 714 24 2 72| XA, H=7|, CiO|E HE[R| L ALt HIA|IEYLICE (B
5 &X). Zt Pre—charging 3|20l Z[CH & 0| JUAFLICH (B 27 &R).

Table 5. Type designation code for the pre-charging components

FI9 AFE/CHARGING-AFE-FFE-FI9
ltem | Q'ty Description Manufacturer Product Code
1 1 Diode Bridge Semikron SKD 82
2 2 Charging resistors Danotherm CAB150C47R
3 1 Snubber capacitor Rifa PHE448
4 1 Contactor Telemecanique LC1D32P7
FI10 AFE/CHARGING-AFE-FFE-FI10
ltem | Q'ty Description Manufacturer Product Code
1 1 Diode Bridge Semikron SKD 82
2 2 Charging resistors Danotherm CBV335C20R
3 1 Snubber capacitor Rifa PHE448
4 1 Contactor Telemecanique LC1D32P7
FI13 AFE/CHARGING-AFE-FFE-FI13
ltem | Q'ty Description Manufacturer Product Code
1 1 Diode Bridge Semikron SKD 82
2 2 Charging resistors Danotherm CAV335C11R
3 1 Snubber capacitor Rifa PHE448
4 1 Contactor Telemecanique LC1D32P7

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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2l

Op

3.4 Storage

AFE317| Z0f| PosDrive NX AFES E5H{0f 5H= A FHZZH0| HA
Storage temperature -40--+70°C (-40...+158°F)
Relative humidity 0 to 95%, no condensation

PosDrive NX AFEE 7|2t E25{{0F 5k= Z<L, Of'A PosDrive NX AFEC]| IS HZSHOF SHLICE 2|4 24|12t

SO HAUZ AFHA L.

U A AZS HESHA| LT 22 AZH0] 12703 Oo|E Mol DC HMAIME F2lshM SMsH0F LTt

= =O

A S H2AM5H{H 3.4.1 Z “Capacitor reforming”2| Z|ZIS ME2AA|L,

9

A| 2QISHAlL.

3.4.1  Capacitor reforming

DC 39| HMali HMAIH= F 5T AMojof] ZHAHIE A |
O[E7} 2E5HA| =(22E) 7|12t S A5t 2 + USLICh 2
LTt

SHE Z2|= DC MHUS ArE5I0 AHgtel MEE 48350 FHIAIE 2HESS 1 (reformed) Sh= A YLICE
U&7 A2 FHTHAIE] LHOIA ZE Foil o8t &42 LAIEH| 26 =5 42 #8222 {AZ=E L

rol

DANGER! SHOCK HAZARD FROM CAPACITORS
HAE = HEER| 2 HEOME SUE o UAFLICL Of Yo MESHH ALY &

- == L=

Ex-)

rir
mjo
o

= & AUFLCL

AC E2fO|E £ OfjH| HIHAEE B2 oyl 32, US| 0| HIMARS LHsuAL.
A HAE AE35I0 HU0| GER| EQISHIAIR. oJMAZ2 AL Danfoss Drives® SRR
OI5HIAIR.

Ho

Case 1:2 0|4 2S5 17iLt HAE AC E2jo|=
1.DC M@2 L1 ¥ L2 £ DC ¥39| B+/B T2t (DC+/B +, DC-/B-)0fl HESIAHLE HMAIE At 2{Y
HZASHIAIR. B+/B- TRt Q= PosDrive NX AC =210 (FR8-FRI/FIB-FI9) MM 27H2| 43 24 (L1
% L2) MOJojl DC 37 ZAE AZSHHAIL.
2. A2 A5 2| 800mAR MAFIAIL.

3.DC HYE AC EE[0|EL| 53 DC e} 2|z A3 SZLCH (1.35*Un AC).
4. AR HES AIRSHUA|IR. JHREAIZE2 HE A[Ztof| 2t CHELICE Figure 18 R RSHIAIL.
A ° |
8
7
6 <
4
3
2
1
0 g
0 1 2 3 4 5 6 7 8 9 o
B -

Figure 1. Storage Time and Reforming Time
A = Storage time (years) B =Reforming time (hours) C = Reforming time
5. 712 20| 2=2E = FHIAHE YHSHIAIR.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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PosDrive « 14 Hi

Case 2: 24 0|4 H{St Spare capacitor
1.DC 3= #2|E DC+/DC- E{0|E0|| HASHIAIL.
2. M2 A5k i 800MAR MASHIAIR.
3.DC ML AMAIH HZ Y gEE MA5| SZUCH THRA Ee MH|A HEMO HEE ARSHIAIR.
4. AR JHAS ARBHIAIR. 7HR A|ZH2 EREA|ZH| 2t CHELICE Figure 18 2ERSHIAIR.
5. 703 20| AR E T AHIAIEE LA AlZ|HAIR.

3.5 Maintenance

RE 7l 3%, EE0|HE UHFO| &2 F 1F oY RA| EvF EHQ %H—IEF PosDrive NX AFEQ| 11 Q=
ZA5S FAIGHH 2td 241 23t 2t MY, Z2MA Ao SO0| HZYAH7F ZAASH AR Lol L0{oF E. L|Ct.
RE RAO| HRYUAL| AMAS 5t R CHE 8= GlA[T, ™ ”z' Aol g|l=0 &t d2 8HS AS
SHOFLLICE. O 7 Al dZh A|ARIO| SHIEH| ZFS=A] SRIGCEN 25 2 + USLCHL YL W A4S
Y WFuo| HES HIIAC R S0l of L Lt
PosDrive NX AFEQ| 1&ol= a1t 2| £HES BA5| 26l 47122 || H+E AARLICH H7] |A EH
Ol= 2|48t ChE AFEO| ZSHE|0{OF SFLCt.

Table 6. Maintenance interval
Interval Maintenance

12742 (Unito] EE A9) F{IAIE] 74, Chapter 3.4 &=
UY L 2 CiRLet /0 T 2YU EIE SQISHIAL.

6-24711& Clean the heat sink
(ZtHL 20| w2t CHE) Clean the cooling tunnel

W2t Bo| S M, TiAf, BABH U J|EH ERO| B4

Check the door fllters
H2b o WSt

+ Unite] main fan

5-74 « LCL filter2| fan

« LHE IP54(UL Type 12) fan

o FH|R LHZE fan/filter

5-104 DC voltage ripple0| & 4<% DCbus F{I{A|E] &t

ESH KA B AE HEE Slol 22 23| D FRRE @S ER 2 AIRZM @ 7|1E5k= A0 EELUIC

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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H

dHo| FHoz BES S0 2 & AsUCh 2T F3E 47 ol¢9 YO Y22 HiRISHUAIL. F1EX
= Zof 2|m8 Ztz= 45°QLch QIZ2A 37| FI9 ¥ FIN02 Figure 28 2Zstu QE2A 37| FI132
Figure 38 ZR3HMIAIL.

2|28 YH|= 2EQ FAHE ALY 5 A0{OF LT

3.6 Lifting the modules

(0001,

: qo s 0

Figure 2. Lifting points for FI9 and FI10 modules Figure 3. Lifting points for FI13 modules

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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o
1
ot

3.7 Lifting the LCL filters

o] Yoz RES S0 2 + YSLILL 2 =Y 238
L
e

o

EnS

FI9 % FI10 LCL ZE{9| & 731, FI13 LCL ZH
45°4LICt FI9 2 FI10 LCL EE& Figure 45 2

A Ol S
Hl Yol HC2 =5LICL 38&= 2|0 2o Ze
5ta, FI13 LCL ZE&= Figure 58 ZX5HIA|L.

11176.emf

Figure 4. Lifting points for FI9 and FI10 LCL filter Figure 5. Lifting points for FI13 LCL filter

3.8 Disposal
0| Ctek E20|E= Y 47|22 HZ|Z| OMYA|R. E2I0|E| 7|2 Y 248 MEE & £+ USLICL T
LN

QAE HSlI5H0F SHLICE 7] & Az BEZE [I7|EE M
Aol CRA] 2 =

£ M=E A7st7| Mol 28 8 248 &
I7|20| SHt2A MEE ==5 sl HV|2S MEE HEHEZE AL, H7I2S A=Y

UEHCE AR 2 V|E i FES E4SHAIR.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4. Active Front End (AFE)

4.1 Introduction

PosDrive NX AFEE= AC &1t &7+ DC 3|27t0f| =S &5t Ol AFEELICE PosDrive NX AFEO= iaF
7|50| UELICE Ol A0 AC YoM =7 DC 3|22 X&E E [ff PosDrive NX AFEZF W& T HYUS e
SICH= 742 o|0|3HL|C}, 20| =7 DC S|20j|A AC Y2io2 M4E|H PosDrive NX AFES 22 4l 2{ors Ht

2A|ZILCt,
= b YEFAOIl

PosDrive NX AFEQ} CHE Front End?| x|0|HE2 &x|7| U2 X7 = (THDI)S MMSICH= Z4LC
PosDrive NX AFE FL80|A Figure 61t 20| &lst= 42 9_51517f =7t DC 2|20 HZELICE

AFE 742 &2z A4, LCL EE|, AR 3 3|2, A0 A, AC F&, = HZ7|(E= 82 A7) ¥ DC F&
2 AYELLt (Figure 7).

N

Common DC bus

ISl AN RN

= e I
AV v AV,
INU INU INU

11168 emf

Figure 6. Typical Active Front End configuration

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Main Circuit
L1Q , L1
L2Q L2
L3O » L3
PEO Q1 |1 |2 |3
.F“_{A'"\"*'i'“
4 |5 |6
-F1’1D D D 1 |2 |a
or— A
ki1 18 18 a2 D
2Ya Ve linil
Ly % %
4 |5 |8
+LCL-U1
L1OL2 L3 ] ka1 Jals 2
2 |4 |8

22

va| 3N
+ -
_| l_
+AFE-U1 X141 0
NXA xono
1 1
. AP R [] R
2 2
e OF

-X143 4
L*] O
[1h] [1}]
M= -
| KL
= =
w w
= =
-F2,1 I] o p
=) e
- | =3
o [s]

Q o , DC+

» DC-

11169.emf

Figure 7. PosDrive Active Front End Single Unit connections

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.2  Active Front End Unit block diagram

Power Module

B+p
( L (BT O UM
T bridge O VIT2
B-¢ ‘ O WIT3
Power Measure- .
supply ments Driver
Fan
| ASIC
N
Keypad Control Module
T I« RS-232 Control
I N |
& f t
89 ° =
lfe] le] lle} e} l{e]
slot A ||slot B ||slot C ||slotD ||slot E
11170.emf

Figure 8. NXA block diagram

4.3 Active Front End enclosure sizes

Figure 9. FI9, IPOO Figure 10. FI10, IPOO

11174.emf

Figure 11. FI13, IPOO

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/

11173.emf
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Active Front End (AFE)

4.4  Active Front End unit Technical data

Table 7. Technical specification for PosDrive NXA Active Front End unit

380...500 Vac; 525...690 Vac; UL rating up to 600 V,

voltage U - 10%...+10%
ACinput Freql.Jency fin 48-63Hz
. Starting delay FI9-FI13:5s
connection FI9_5 : 4950 uF; FI9_6: 3733 uF
DC bank capacitance FI10_5: 9900 uF; FI10_6: 7467 uF
FI13_5: 29700 uF; FI13_6: 22400 uF
Voltage 1.35x Ui, X 1.1 (default DC-link voltage boosting is 110%).
DC output Iy: Ambient temperature +40°C, overloadability 1.5 X Iy (1 min/10 min).
. Continuous output + For 40 -50C, use derating factor Iy x 1.5%/ 1C.
connection current + For 50 - 55°C, use derating factor Iy x 2.5% / 1°C.
I.: Ambient temperature +40°C, overloadability 1.1 X I, (1 min/10 min).
Control Control system Open Loop Vector Control
characteristics |Switching frequency NXA_xxxx 5: 3.6 kHz; NXA_xxxx 6: 3.6 kHz
Ambient temperature Iu/lL: - 10°C (no frost)...+40°C, Max. temperature +55C,
during operation see Power derating as a function of ambient temperature.
Storage temperature -40C...+70C
Relative humidity 0 to 95% RH, non-condensing, non-corrosive, no dripping water.
Air quality: Designed according to
- chemical fumes + IEC60721-3-3, ACdrive in operation, class 3C2
- solid particles + IEC60721-3-3, ACdrive in operation, class 352
100% loadability (no derating) up to 1000 m.
Elevation of place of Max. elevation 2000 m (525 - 690 VAC) and 4000 m (380 - 500 VAC),
Ambient operation Relay I/O: max. 240 V: 3000 m; max. 120 V: 4000 m,
. see Power derating as a function of installation altitude. Chapter 4.17 &2
conditions
5...150 Hz.
FI9:
Vibration + Vibration amplitude 1 mm (peak) in frequency range 5...15.8 Hz.
IEC/EN 61800-5-1/ + Max. acceleration 1 G in frequency range 15.8...150 Hz.
EN 60068-2-6 FI10-13:
+ Vibration amplitude 0.25 mm (peak) in frequency range 5...31Hz.
+ Max. acceleration 1 G in frequency range 31...150 Hz.
Impacts UPS drop test (with applicable UPS weights)
EN 50178, EN 60068-2-27 |Storage and transport: max. 15 G, 11 ms (packed).
Enclosure class IPO0/Open type standard size in the kW/HP range.
EMC (using _ :
. Immunity IEC/EN 61800-3:2004+A1:2012, second environment
factory Settings)
. Average noise level . . .
Noise level (cooling fan) in dB (A) FI9: 765 FI10:76; FI13:81
Safety IEC/EN 61800-5-1, UL 508C, CSA C22.2 No.274
standards T-level, see chapter 2.2.3.
Approvals CE, cULus, RCM, KC, EAC, UA. (Seethe nameplate of thedrive for moreapprovals.)

Marine approvals: LR, BV, DNV, GL, ABS, RMRS, CCS,KR.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Table 7. Technical specification for PosDrive NXA Active Front End unit

Control
connections

Analogue input voltage

0..+10V,Ri=200kQ.
Resolution 0.1% (12-bit), accuracy +1%

Analogue input current

0(4)...20 mA, Ri = 250 Q differential

Digital inputs (6)

Positive or negative logic; 18...30 VDC

Aucxiliary voltage

+24V, £15%, max. 250 mA

Reference voltage,
output

+10V, +3%, max. load 10 mA

Analogue output (1)

0(4) +20 mA; R, max. 500 Q; Resolution 10 bit; Accuracy +2%

Digital outputs

Open collector output, 50 mA / 48 V.

Relay outputs

Two programmable changeover relay outputs
Switching capacity (resistive): 24 VDC/8 A, 250 VAC/8 A, 125VDC/0.4 A.
Min. switching load: 5 V/10 mA.

Overvoltage protection
Undervoltage protection

NXA_5:911 VDC; NXA_6: 1,200 VDC
NXA_5: 333 VDC; NXA_6:461 VDC

Earth fault protection

In case of earth fault in the supply cable, the earth fault protection only
protects the NX AFE itself.

Input phase monitoring

Trips if any of the input phases is missing.

Overcurrent protection |Yes
Unit over-temperature

. Yes
protection
Short-circuit protection
of +24Vand +10V Yes

reference voltages

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.5 LCL filter Technical data
Table 8. Technical specifications for PosDrive LCL filter for Active Front End units
Voltage U, Same as the unit
Frequency f;, 50 or 60 Hz +2%
AC connections  |Continuous output current Same as the unit

Switching frequency

LCLxxxx 5: 3.6 kHz
LCLxxxx 6: 3.6 kHz

Cooling fan With
integrated DC/DC-
power supply

Input voltage U, 333...911VDC; 460...1200 VDC
Power consumption 220W
Losses 20..30 W

Short-circuit protection

DC fuses on the input side

Cooling fan with
external DC-power

Input voltage Ui,

48 VDC; -10...+10%

Current

5A

supply Short-circuit protection AC fuses on the input side of the external power supply.
EMC ) )
. . Immunity Same as the unit
(using factory settings)
Safety Same as the unit
Amb|er1t temperature during Same as the unit
operation
Storage temperature Same as the unit
Relative humidity Same as the unit
Air quality: Same as the unit
- Chemical fumes
Ambient conditions | - Solid particles
Elevation of place of operation |Same as the unit
Vibration Same as the unit
EN 50178/EN 60068-2-6
Impacts Same as the unit
EN 50178, EN 60068-2-27
Dissipation power Approximately 1%
Protection Cooling fan rotation monitoring |Yes (with integrated DC/DC power supply)

Over-temperature monitoring

Yes

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.6 Application
PosDrive NXAFE01|= NXAFE Zz|et &PH HSEl= S5 OE2IA0| AZEQ0{7F HgtL|Ct OfE2(A|0]Mo|
CHSh MG LHE2 PosDrive NX AFE Application ManualE & Z5HA|IL.

4.7 Control unit2} Power unitZt <&

AFE Power unit2f Cntrolunit AtO|2] &4 HZAZ & #0|52 AFESIH HAELICH (Figure12). & #0|52| &
& 71018 Zol= 1. 5m°'|—|Et ME AFSRl AR & A0|E2Q| Zo|7t CHE &+ JUELICE & Alo|=2| 2|t Zol=
10meiL|Ct Of|E{ EE= Control unite| SO QU&ELICH (Figure 13 ZZ). ASIC HE ChZb= 2|9 H2M
=IH Of2Hol USLICE (Flgure14) H2M HIHE EH 2120 QEZR| U= F | LIAHE EO0{0fF Lt

ey
HIH2H3HAHSHOH? X &

2

ASIC board

X26
| Xionm

UH VH WH
UL VL WL X3 X4 X5

= 11252 jpg

Figure 12. Optical cable adapter board

Figure 13. Opz‘/ca/ cab/e adapter boaro’

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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A CAUTION

Figure 14. Optical cable terminals in the unit (FI13 example)

Optical terminals on adapter board Other terminals on adapter board

H1 Gate control enable X1 Control board connection

H2 | Phase U control X2 | Supply voltage 24 V;, (from power unit ASIC)

H3 | PhaseV control Supply voltage 24 V,, (customer);

H4 | Phase W control X3 « Max. current 1A

H5 | ADC synchronization « Terminal #1: +

H6 | VaconBus data from control board to ASIC + Terminal #2: -

H7 | VaconBus data from ASIC to control board
NOTE! Zd% oI5 zla =¥ 242 50mmYLLCt.
NOTE! ED|2 X292} X32 SAl0| Ar2E £ USLICEL J2iLt Ao 1/0 T2t (6] : EE OPT-A1)Q| + 24V &

22 A83te 29 0| HALE CI0|QER BBE|0f SHLIC,

4.8 Grid ZIHE| o{F2|#|0]0A High Frequency Capacitor AFEA| A|&
NOTE! of7joil #SE Z&2 guidlineYHct. A& 7t5% ZE 70 M2t common-mode H& %

subsequent EMIZt S&3| &8t E|=5 Sh= A2 AlA" AR 2L,
O] Mo Zats Al AAH- A, A 2H ZUEZ |, EMC A2 & EfAL AC E2I0|2 H2|E ZElotk|
Ofof| =et=l| Pb= M| 23 FHH[R A0 cHoll =7t LAO|2t 7FYELICt. EMC 2 common-mode #&
I8

o| ES ¥ USLICE

4.8.1

2913 MY S8 ¥2 ¥ M £ BE E20|EE 2 0|2 HR
HFELLCt 0|F common-mode 0|2 ZJEt1 SHH, O|= QI3
HEAHSH |C} ZAEH 2512 TE, 23| u|/|:|: aHm|et ZAstE] MM TE= OII:II-Z-IQ

=2 o

e

AISIZ| 042 AR Danfoss Drives HEA e 2421 AJAH MARO|H 2OISHIAIR.
Common-mode currents

]

2 Wust0l B512 M
3 Zat

=21
b I = 5+ A OlA
SHZRILICL 0l2f5t && BE MFE A2[5H7| fsi 2of HIAIE (HF)E 22[& & ASLICH
Radiation Radiation
r A
1
| Cabinet |
| |
| |
l— CM Current— |
AFE INU CM Current—=1 | oad
SRC | =T
] | '
l-— CM Current— | I
| == | I
: | -l- | |
| 1
L o T———————— A
—— I —
(- | * |«
| I |
.L GND *Any of the parasitic capacitance's could be a
= metallic connection to ground 15513_UK

Figure 15. Common-mode current principle

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.8.2 HF Capacitor 42| AzAfet

Table 9. HF capacitor installation recommendations

Network Recommendeq to have HF capacitors Recommended NOT to have HF capacitors
installed
s Yes St |7t 0] S2jolE 289l B
Yes, and evaluate:
+ Ground fault currents.
IT - Land « Total capacitance. HYT|7t 0] E2f0|H 280l H2
« Insulation resistance. monitoring.
+ Installation of other AFE.
Yes, and evaluate:
+ Ground fault currents.
IT - Marine |+ Total capacitance. 77t 0] E2f0|E g2l A
+ Insulation resistance monitoring.
+ Installation of other AFE.
. Yes, on DC link. Remember: No
DC grid " - . . .
+ “System approach” is required. (Stray capacitance of cable can act as HC capacitors)
Grid Yes, on DC link. Evaluate:
r|+ Eg:t\s;ter + Cable length to transformer. HiEI2I7F common-mode AYS 22|& £ UEs AL
+ Requirement from battery supplier.

4.8.3 HF Capacitore| oA Zh ZH

duEA = 2Yste 712 EA 722 Cie)) Copay ”LICE
y

ZLCL,D 3,6kHz = wl

C, = 0,75uF fkm * 6 * 30m
_ 011mQ | S4uH\ _ cable0,14uF I
= (M2 +55%) = 09500 = 0,75uF /km » 0,18km
= 0,14uF
B S Q,
F.w=3.6kHz F..=2.0kHz \
Zue = an ; __ soov+soov g
- 1 N A 3600HZ ~ 390 1 0,95 — 0,74
2« 1z + 3600 + 60uF
=0,740
Design Rule - 1
Cor > C Zeable = 5 3600 0,14uF
HF Stray —3200
60pF >> 0,14pF 15514 00

Figure 16. Sample calculation for 1 kA rated at 690 V and switching at 3.6 kHz on grid side

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.84  HFCapacitor?| o|HA 7t #H
LCL AFE INU
—~ - ™o — / M\-
{ wq; { I
NS _ ~ \\3~ /,
Cst'a\«', grid CHF Cstla\«'. DC stray, cable Cst'a\«', motor
GND/PE 15515 UK
Figure 17. TN-C, TN-C-S, and IT land based networks
LCL AFE INU
/%, Single-core cables I o — Screened VFD-cables / M\\‘.
) /
RS, f _ ~ \3~/
Cs:lay’, grid CHF Cslay, DC Cstlay. cable CE:IB"', motor
GND/PE 15516 UK
Figure 18. IT marine based networks
Battery AFE LC
— ™o s N,
e - % N IXI /u
CHF Cstray, grid
GND/PE 15517 _UK
Figure 19. Batteries on DC
LCL AFE INU
< qu:WT\ N = /M \I
\\: / — ™ \_ N /;
Cst‘a\-', grid CHF Cs:la',l, cable Cst‘w, mictor
LCL uGrid INU
i ?‘:1' T .Wq;r\'\'\ o - // M \'I
\’LJ fr— 'r\.r \?N _/)J
Cst'ay. grid CE:IE"', oC CHF Cst'a‘(. cable CE:IE"', motor
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Figure 20. DC grid on common DC link

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.85  LCLFilter HjA % 4%

LCL BE{ol= 2349 20| 23(L1)9 AFE 0| ATAIE|(C1~3) ¥ 23 (L2)7 Y&UCh (Figure 21 #3).
LCL ZE{Oll= 2| 90 HZE HF HIAIE (C1.1~2,C2.1~2,C3.1~2,C4.1~2,C5.1~2 & C6.1~2) & Ed
El0f UELICE LOL ZETE A2 MU 22| 2 0f AAEIS WH6E7| s AAIE] WHAE (R1~6)0]
HZE|0f QLI WHHEE 10MQ, 500V U 0.5WRILICt,

J2lE QD LA MY X ES CHE HZYUMC| AFE HXE SUSH HAT|0| ALBSHE FS LCLS £

o
L=
OF & = UAFLICH

_ [T Efe g gt : ..

']
|
I ) 12
LS%—M—-* — » W
-R1 -R4

-C1.1 -C1.2}-C4.1 -C4.2

€21 -C22Q-C51 -C5.2

-C3.1 -C32]-c6.1 C6.2

11181.emf

Figure 21. PosDrive LCL filter wiring diagram

4.8.5.1 WM g Abfz| (Relocating the discharging resistors)

LCL ZHE YA 3 A7t F2HE HE/INM AH8ste 82, LCL ZE{Q| Y &S AMHHz| sHoFefL
Ch 4 S AMuizlsta] o™ Hz|nd ZLEE FR(9] £4 AHYO| iR L=

LCL ZE{Q| 7|2 HiHS EOFELICL A& Az & LA 3|=29| BM== Figure 230M & 5 ASULE Figure
230 HA[E M A A2 10k0Q, 500V Y 2W OOF BfL|C}.

SILICE. AHIHAIEZ} E|Z| I MOl

Q2ff ZZLIC} Figure 25 (FI9 ¥ FI102| A2

U MM 22 f HIAE7} SHEEE Y-S HEHOF
2 |
2 Zb HWAEOIA H7{sHOF 5h= 2[ES EOIFELICE

— =
O UFLICH Y XY0| YT HYAEE YHst= O AlZt0
2 Figure 26 (FIN132] 32)2 LA XS MEHA| = &

WARNING! =4S Al2517| Hofl AlARe| A YHS 5183514 M A|AHO| MY S5 FA0M 22|=0f

U= M 2 5 USLICE

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Figure 22. Default wiring diagram of the F113 AFE and the location of the LCL filter (-RF4)

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Figure 23. Wiring diagram of LCL and AFE circuit when used in installations which have earth fault protection relay or
when used in IT network

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.8.5.2 HF FHujAlg E2]

27} PWME 30| 335HH HAof| £4 HAFI} WHSILCL HF FHIjAIEl= 0] MF0| DC A2 S0th=
1Y Z2E ASELch Wt LCL BH E= DC 30N A2 HEEl= PWMO| U AIAH0I= 24 HF
HIHAIE{7} LO{OF FLICH.

DC 230 oflA] A& AZ|7t HZE U= 82, &
DC &3 (DC+toPE & DCtoPE)2 O|&st= #0| £ :
Figure 25 (FI9 & FI102| &) ¥ Figure 26 (FI132] &) HF HAIEE ALESHA| 2 42 2 ZTHAIEO|
M H7HolioF St= 2|=& LEPRLICE 2|=F H|Z{SHH HIAIE 7t HA| MLUoA Z2]ELCt
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Figure 24. Wiring diagram of LCL and AFE circuit when AFE of other manufacturer is connected to same transformer
secondary supply

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.8.5.3 LCLFilter #4 - FI9and FI10

ol T WP,
@fp_____ /
S e e b ey ¢
s — A

Figure 25. HF capacitor and discharging resistor lead's in FI9 and FI710 LCL filter
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Figure 26. HF capacitor and discharging resistor lead’s in F113 LCL filter
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Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.9 Active Front End Power Ratings
4.9.1  PosDrive NXA (AC voltage 380~500V)
Table 10. Power ratings of PosDrive NXA, supply voltage 380 - 500 VAC
Unit Low overload High overload DC Power
Type (AC current) (AC current) (continuous)
Code Enclosure e [A] | b [A] | 400V mains 500V mains
size P [kw] P [kw]
NXA_0168 5 FI9 170 187 140 210 114 143
NXA_02055 FI9 205 226 170 255 138 172
NXA_02615 FI9 261 287 205 308 175 220
AFE | NXA_03855 FI10 385 424 300 450 259 323
NXA_0460 5 FI10 460 506 385 578 309 387
NXA_11505 FI13 1150 1265 1030 1545 773 966
NXA_13005 FI13 1300 1430 1150 1725 874 1092
NXA unite| dimension2 Table12 &%, LCL Filter2| dimension2 Table 13 &%
NOTE! Y= FH 22 (+407C)2| dF AF= AQIY Fat47t 3 7123430 22 Z<02 FMELUCH

NOTE! ZE{ &3 Power : Pout = Pdc x (niny X Nuvotor) -

Pdc = AFEs DC power,

nnu = efficiency of the inverter,

Nwotor = €fficiency of the motor

4.9.2  PosDrive NXA (AC voltage 525~690V)
Table 11. Power ratings of PosDrive NXA, supply voltage 525 - 690 VAC (UL 525-600V)
Unit Low overload High overload DC Power
Type (AC current) (AC current) (continuous)
Code Enclosure o [A] | oo [A] | 690V mains
size P [kw]
NXA_01256 FI9 125 138 100 150 145
NXA_0144 6 FI9 144 158 125 188 167
NXA_01706 FI9 170 187 144 216 197
AFE | NXA_02616 FI10 261 287 208 312 303
NXA_03256 FI10 325 358 261 392 377
NXA_0920 6 FI13 920 1012 820 1230 1067
NXA_10306 FI13 1030 1133 920 1380 1194
NXA unite| dimension2 Table12 &%, LCL Filtere| dimension2 Table 13 &%
NOTE! A 4= FH 22 (+407C)2| ¥4 AR A a7t 3 7|24 22 Z<202 Sy
NOTE! ZE{ 22 Power : Pout = Pdc x (niu X Nwotor) -
Pdc = AFEs DC power, nyy = efficiency of the inverter, nwqwor = efficiency of the motor
4.10 Active Front End unit - Dimensions
Table 12. The NXA unit dimensions
Module Module Dimension
Type Enclosure size Height [mm] Width [mm] Depth [mm] Weight [kg]
FI9 1030 239 372 67
AFE FI10 1032 239 552 100
FI13 1032 708 553 306
NOTE! AMISH X|4= Appendix 88, Appendix 89 2 Appendix 900 A &t0I&t 4= QUEL|CY,

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.11 LCL Filter - Dimensions
Table 13. LCL Filter dimensions
Module Module Dimension
Type | Enclosure size Height [mm] Width [mm] Depth [mm] Weight [kg]
FI9 1775 291 515 241/245
LCL FI10 1775 291 515 263/304
FI13 1442 494 525 477/473
NOTE! A= 500V/690V0i CHsl CtEM, CHE 2| & MY S200 s SYFLICE
NOTE! AtAISH 2|4~= Appendix 91 % Appendix 920{A] EtQIgt 4 QU&LICH
4.12 Active Front End unit - Fuse selection
4.12.1 Introduction
AC 72 AFE &z E= LCL EE0| Zeo| = 4%, 948 HEYIE ESsH= ol AHEEULC DC f&2=
DC HAO| CHo| U= AR AFE 32| L LCL ZHE E35H= O AF2ELCL DC BZXE AME3SIA| ¢4oM™H DC
HAO| tH2to = QIS AFE A2|7F RE E £+ USULCL HRYUA = SSESH ES2 QISH &40] CHa 24US 2

Al

(R

oELICY,

4.12.2 Fuses ; main voltage 380~500V
4.12.2.1 ACFuses

Table 14. Mersen AC fuse selection, mains voltage 380 - 500 Vac

Module AC Fuses

i Mersen type Un In . ,

Type Code Enclosure size [aR]" V] [A] Size Q'ty
NXA_0168 5 FI9 PC32UD69V400TF 690 400 32 3
NXA_02055 FI9 PC32UD69V400TF 690 400 32 3
NXA_02615 FI9 PC32UD69V400TF 690 400 32 3
AFE NXA_03855 FIno PC33UD69V700TF 690 700 33 3
NXA_0460 5 FI10 PC33UD69V700TF 690 700 33 3
NXA_11505 FI13 PC44UD75V18CTQ 750 1800 44 3
NXA_13005 FI13 PC44UD75V18CTQ 750 1800 44 3

NOTE! 2& H#Z£ flush-endtype YLICt. CIE R3HO0| ZQFH AL 2|0 2Ql5HAIL.
Table 15. Bussman AC fuse selection, mains voltage 380 - 500 Vac
Module AC Fuses

. Bussman type Uy In . .

Type Code Enclosure size [aR]" V] [A] Size Q'ty
NXA_0168 5 FI9 170M8602 1000 400 3BKN/75 3
NXA_02055 FI9 170M8602 1000 400 3BKN/75 3
NXA_02615 FI9 170M8604 1000 500 3BKN/75 3
AFE NXA_03855 FI10 170M8607 1000 700 3BKN/75 3
NXA_0460 5 FI10 170M8608 1000 800 3BKN/75 3
NXA_11505 FI13 170M7082 690 2000 4BKN/65 3
NXA_1300 5 FI13 170M7082 690 2000 4BKN/65 3

NOTE! FI9 & FI102| £Z& bladetype, FI132 flush-endtype LICE CIE R30| 2LSH AL CHE| 0| 2eletiAlL.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Table 16. Mersen AC fuse selection, mains voltage 380 - 500 Vac, North-America

Module AC Fuses
. Mersen type Uy Iy . ,
Type Code Enclosure size [aR]" V] [A] Size Q'ty
NXA_0168 5 FI9 PC32UD69V400TF 690 400 32 3
NXA_02055 FI9 PC32UD69V400TF 690 400 32 3
NXA_02615 FI9 PC32UD69V400TF 690 400 32 3
AFE NXA_03855 FI10 PC33UD69V700TF 690 700 33 3
NXA_0460 5 FI10 PC33UD69V700TF 690 700 33 3
NXA_11505 FI13 PC44UD75V18CTQ 750 1800 44 3
NXA_13005 FI13 PC44UD75V18CTQ 750 1800 44 3
NOTE! 2& F2& flush-end type YLICL CHE RF0| RSH Z< 2|0l 22lsHAlL.
4.12.2.2 DC Fuses
Table 17. Mersen DC fuse selection, mains voltage 465 - 800 Vdc
Module AC Fuses
. Mersen type Uy In . s
Type Code Enclosure size [a R]Eyp V] Al Size Qty
NXA_0168 5 FI9 PC73UD13C400TF 1250 400 73 2
NXA_02055 FI9 PC73UD13C400TF 1250 400 73 2
NXA_02615 FI9 PC73UD13C500TF 1250 500 73 2
AFE NXA_03855 FI10 PC73UD13C800TF 1250 800 73 2
NXA_0460 5 FI10 PC73UD95V11CTF 950 1100 73 2
NXA_11505 FI13 PC84UD11C22CTQ 1100 2200 84 2
NXA_13005 FI13 PC84UD11C24CTQ 1100 2400 84 2
NOTE! 2E& HFZ& flush-end type YLICL CHE RF0| RSH Z< 2|0l 22lsHAlL.
Table 18. Bussman DC fuse selection, mains voltage 465 - 800 Vdc
Module AC Fuses
. Mersen type Uy Iy . ,
Type Code Enclosure size a R]'fyp V] Al Size Q'ty
NXA_0168 5 FI9 170M6458 690 500 3BKN/50 2
NXA_02055 FI9 170M6458 690 500 3BKN/50 2
NXA_02615 FI9 170M6462 690 800 3BKN/50 2
AFE NXA_03855 FI10 170M6466 690 1250 3BKN/50 2
NXA_0460 5 FI10 170M6466 690 1250 3BKN/50 2
NXA_11505 FI13 170M7084 690 3000 4BKN/65 2
NXA_13005 FI13 170M7084 690 3000 4BKN/65 2

NOTE! Z& HZE flush-end type RLICL CHE |30| st 42 2|0l 2ol5HAlL.
Table 19. Bussman DC fuse selection, mains voltage 465 - 800 Vdc, North-America

Module AC Fuses
Type Code Enclosure size Bussman*type Un hy Size Qty
[aR] [Vl [A]
NXA_0168 5 FI9 170M1777 800 400 FU/70 2
NXA_02055 FI9 170M1777 800 400 FU/70 2
NXA_02615 FI9 170M1781 800 630 FU/70 2
AFE NXA_03855 FI10 170M6499 1200 1100 3BKN/90 2
NXA_0460 5 FI10 170M6499 1200 1100 3BKN/90 2
NXA_11505 FI13 170M6499 1200 1100 3BKN/90 3x2
NXA_13005 FI13 170M6499 1200 1100 3BKN/90 3x2

NOTE! F9 FZ&= fuselinktype, FIT0 % F132 flush-endtype RILICE CHE R30| Hash Z<2 CH2|XM0|| EClokiAlR.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.12.3 Fuses ; main voltage 525~690V

4.12.3.1 ACFuses
Table 20. Mersen AC fuse selection, mains voltage 525 - 690 Vac (UL 525-600V)

Module AC Fuses

Type Code Enclosure size | Mersen type [aR]" Un VI In [A] Size Qty
NXA_01256 FI9 PC71UD13C250TF 1250 250 71 3
NXA_0144 6 FI9 PC71UD13C250TF 1250 250 71 3
NXA_01706 FI9 PC71UD13C250TF 1250 250 71 3

AFE NXA_0261 6 FI10 PC73UD13C450TF 1250 400 73 3
NXA_03256 FI10 PC73UD13C450TF 1250 400 73 3
NXA_0920 6 FI13 PC44UD75V16CTQ 750 1600 44 3
NXA_1030 6 FI13 PC44UD75V16CTQ 750 1600 44 3

NOTE! Z& #Z& flush-end type YL CHE |0| RS Z< CHZ|H0l| EQlsHAlL.
Table 21. Bussman AC fuse selection, mains voltage 525 - 690 Vac (UL 525-600V)

Module AC Fuses
Type Code Enclosure size | Bussmantype [aR]* | Uy [V] Iy [A] Size Qty
NXA_01256 FI9 170M4954 1000 315 1BKN/75 3
NXA_0144 6 FI9 170M4954 1000 315 1BKN/75 3
NXA_01706 FI9 170M4954 1000 315 1BKN/75 3
AFE NXA_0261 6 FI10 170M8604 1000 500 3BKN/75 3
NXA_03256 FI10 170M8607 1000 700 3BKN/75 3
NXA_0920 6 FI13 170M7081 690 1600 4BKN/65 3
NXA_10306 FI13 170M7081 690 1600 4BKN/65 3
NOTE! 2E #FZ& flush-end type RILIC CHE {H0| HRsH A2 CH2|R0l| FLISHAIL.
4.12.3.2 DCFuses
Table 22. Mersen DC fuse selection, mains voltage 640 - 1100 Vadc
Module AC Fuses
Type Code Enclosure size | Mersen type [aR]" Un VI In [A] Size Qty
NXA_01256 FI9 PC71UD13C315TF 1250 315 71 2
NXA_0144 6 FI9 PC71UD13C315TF 1250 315 71 2
NXA_01706 FI9 PC71UD13C400TF 1250 400 71 2
AFE NXA_0261 6 FI10 PC73UD13C500TF 1250 500 73 2
NXA_03256 FI10 PC73UD13C630TF 1250 630 73 2
NXA_0920 6 FI13 PC84UD12C18CTQ 1150 1800 84 2
NXA_10306 FI13 PC84UD11C20CTQ 1100 2000 84 2
NOTE! Z& HZE flush-end type RLICL CIE |30| st A2 2|0l 2ol5HAlL.
Table 23. Bussman DC fuse selection, mains voltage 640 - 1100 Vdc
Module AC Fuses
Type Code Enclosure size | Mersen type [aR]" Un VI In [A] Size Qty
NXA_01256 FI9 170M4956 1250 400 1BKN/75 2
NXA_0144 6 FI9 170M4956 1250 400 1BKN/75 2
NXA_01706 FI9 170M4956 1250 400 1BKN/75 2
AFE NXA_0261 6 FI10 170M8607 1250 700 3BKN/75 2
NXA_03256 FI10 170M8607 1250 700 3BKN/75 2
NXA_0920 6 FI13 170M7640 1000 2500 4BKN/95 2
NXA_10306 FI13 170M7658 1000 2700 4BKN/95 2

NOTE! 2= #2= flush-end type LIt CHE RY0| LG A2 Z|H0 Z2BHUAIR.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Table 24. Bussman DC fuse selection, mains voltage 640 - 1100 Vdc, North-America

Module AC Fuses

Type Code Enclosure size | Bussman type [aR]® | Uy [V] In [A] Size Qty
NXA_01256 FI9 170M1831 1000 400 FU/90 2
NXA_0144 6 FI9 170M1831 1000 400 FU/90 2
NXA_01706 FI9 170M1831 1000 400 FU/90 2

AFE NXA_0261 6 FIno 170M6496 1200 800 3BKN/90 2
NXA_03256 FIno 170M6496 1200 800 3BKN/90 2
NXA_0920 6 FI13 170M6496 1200 800 3BKN/90 3x2
NXA_1030 6 FI13 170M6498 1200 1000 3BKN/90 3x2

NOTE! F19 F2= fuselinktype, FIT0 2 F132 flush-endtype RILICE CHE R30| L5 A< CHE |0 22lSHA|R.

4.13 Active Front End unit - Circuit breaker selection

AFEE= 3|2 RAHV|2 BHS o £ QUFLCH HAE= R 3|2 AL7|= Table 250 LIF UEFLICE CHE A
US| 32 AALHTIE ALESHE 42 HAIE 3IE aHH7|QF SUSHOF BLICE HEAIE 3|2 7|0 CHSE AtMISH
L2 HZYAHOIM HSLLCE 3= AH7|= FR2F SYUst 20| HSE HSSIA| ooz i FRE A8
St= 210| Z&LICEL Main contactor 10| 3|2 ZIEH7|E AFER £ UELICL O] 32 AFE Ax|= ZiEHE Ol 3
2 7|2 AHOEHLC BEAIZ 3|2 R}7|= 380 - 500V EE 525 - 690V S22 ZH|of| A& Ct.

Table 25. Circuit breaker for PosDrive NXA

Type T5H400FF3LS
T5H400FF3LS MCCB 1SDA054349R1
MOE230V/T4-5 Motor 1SDA054897R1
UVRC230V/T4-5 Undervoltage rel. (cabled) 1SDA054891R1
FI9 |ES-6/T5 Spreaded ext. term. incl. PB100 1SDA055038R1
AUX-C3+1/T4-5 Aux./alarm cont. (cabled) 1SDA054911R1
PB100/T4-5-3P Phase separators for upper/lower terminals | 1SDA054970R1
AUX-SA1-S51+1/T4-5 S51 NC 1SDA064518R1

Type T5H400FF3LS
T5H630FF3LS MCCB 1SDA054412R1
MOE230V/T4-5 Motor 1SDA054897R1
UVRC230V/T4-5 Undervoltage rel. (cabled) 1SDA054891R1
FIT0 |ES-6/T5 Spreaded ext. term. incl. PB100 1SDA055038R1
AUX-C3+1/T4-5 Aux./alarm cont. (cabled) 1SDA054911R1
PB100/T4-5-3P Phase separators for upper/lower terminals | 1SDA054970R1
AUX-SA1-S51+1/T4-5 S51NC 1SDA064518R1

Type T5H400FF3LS
E1.2N 1600A Ekip Dip LI 3p F-F Spring charging Motor 1SDA070881R1
M E1.2 220-250Vac/dc Reset coil 1SDA073711R1
YR 250Vac/dcE1.2 Ready to close auxiliary contact 1SDAQ73746R1
RTC 250V E1.2 . . 1SDAQ73770R1
13 | v0E1.2 220-240vac/dc Opening coll 1SDA073674R1

Closing coil

YCE1.2 220-240Vac/dc Undervoltage coi 1SDA073687R1
YU E1.2 220-240Vac/dc Phase separators 1SDAQ073700R1
PB Separators H=200mm 4pz E1.2 F 3P 1SDA073879R1

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.14 Main contactor
Main contactorg AtEst2{H Table 26 0f LIIU= RS HASILICE CHE AR YUH|Q| HEHEIE AtEot= E2
HAIE 81t SsoF LT EAIE ZIEHE{Of CHSH 7t AE= HIZYA0IA AHSEHLCE

= =" [

Table 26. Recommended main contactor types
Type | FI9 Contactor / 500V

A210-30-11-80 Contactor, 350 A/690 V, AC3 110 KW/400 V, 230 VAC-Coil

Type | FI9 Contactor / 690V

A185-30-11-80 Contactor, 275 A/690 V, AC3 132 KW/690V, 230 VAC-Coil

Type | FI10 Contactor / 500V

FI10 |AF400-30-11-70 Contactor, 600 A/500 V, AC3 200KW/400V, 100250 V AC/DC coll

Tpe  _ _ _ _ Fi0Commcor/éSOV
FI10 |AF300-30-11-70 Contactor, 500 A/690 V, AC3 250 KW/690 V, 100250 V AC/DC coil
Type FI13 Contactor / 500V

FI13 |AF1650-30-11-70 |Contactor, 1650 A/500 V, AC3 560 KW/400 V, 100250V AC/DC coil
Type FI13 Contactor / 690V
FI13 |AF1350-30-11-70 |Contactor, 1350 A/690 V, AC3 --- KW/400V, 100--250 V AC/DC coil

4.15 Pre-Charging circuit

AFE f40ll= 2% pre-charging circuit0| EeLICH pre-charging F%2| 54
Zoh7|of| 25t +EL2 F7t 3|20 MYS SUS= AYULICH S A2 37t
7|1o] Z&tof w2t Z2LICE. BEE pre-charging 3|22| 7|& AIY2 Table 27 0l
3|2& 380-500 Vac & 525- 690 Vacol| AgkatL|Ct.

pre-charging 210] AFE RS M2l A|ARI0| HZASHAME= UELICL pre-charging 227t SHIEA| 2-E52H
AFE |0 2o 2 3|z RHLHT| e ZEE #OF OFL2} pre-charging 3|2 ZEEE A|0{siof SfL|C. =
3|2 27| E= ZEE| #0F OFL|2} pre-charging circuit contactor2 Appendix 82 2 Z0| HZSHOF gLt

Table 27. Capacitance Min and Max value for Pre-charging circuit

= AFE RS M2l 3|20 A
S|zo| ¥ EFu 3 XY
Y

tet UELICE. pre-charging

. . Capacitance
Enclosure size Resistance -
Min Max
FI9 2x47R 4950 uF 30000 uF
FI10 2x20R 9900 uF 70000 uF
FI13 2x11R 29700 uF 128000 uF

AARISl 7t 3|2 AHIHARHATL BAIE S ZSHH 7PH2 CHE[0| 22I5HAIL.

Appendix 82 0l L2t U= Ol= AT 2|H AR(RE AFBRILICE AfZ|e| f{x|= 0-1-STARTYLICE AZY

ARIZIE A2 IR0IM 2[R 12 E|SELICL pre-charging & AlI25H7| Qs A= 212 00M 12 &

STARTZ ZeHELICE pre-chargingO| A|ZtZ|H A& SHASIL (x| 12 SOtLLICL CHE A0 Zx|= E

52| 9F5LICE AFE OfE2|#H0]M2 ZH2fo] 23 RO2E AMESIN AJAHIS H|Ql HREE HO{FLICE (Appendix

84 &R). 37t 3|22| pre-charging 0| £H|Z|H H|QI ZAEHE{7} SIL|CL Q1 ZAEHE{Q| MEf= CIA|E UHS

Soll ZLUEZELLCH (7|2242 DING). 7|24e= ool RE ZLIEE2 ONO|X|Z m2t0|EE A5t OFF

2 MYE £ UELICE Mol HEHElE= pre-charging 10| B2 & U&LICH

HQl HEE M ARE 022 =2[7(2t SHH HLULCH 8235 AEjoAM HEIEE FH QHEILICE £3} Ao

M ZEHEE W £Ho| HZELLCL

NOTE! Pre-charging 3|28 37t 3|20 ¢&s= O AFBEl= M2 0|F A (0 : NSGAFOU 1.8/3kV
(IEC), NSHXAFO 3kV (IEC Halogen free), MULTI-STANDARD SC 2.2 (UL))0|0{OF &L|Ct.

NOTE! =28t Uz 2ol MY 20 S22 37t2 EHEsfoF FLICE A 2o Lol TSt BES FA|

OHAlR.

b0 2 ro

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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4.16 Paralleling

02 7H2| AFE A& HE= AZSI0 YH OFQ| HYUS =% & ASLICL B2 AEl= St U™ HEU7(of
HZE AFE Z2|E ZELICL g4 H=Ho| Ef— AFE Z2|= S22 AZS 5 USLICEL 2| ALO[0] S410] E2
StAl ELICE 152 SRACE AFELICL HE A2ols BE LCL EHE MESof gLt #F LCL 2H
O|2lo| HEE HAZ AZE AFE IR0 AFESHH AFE 322t HE 2 &8 AR7t dd 2 & ASHCh of2t
OEf P2.1.4 Parallel AFE= 2= HE AFE 20| sl "1/yes'z HYE|0joF FLCt. O mEHO|E{E= DC

droopingg 4 %= HZRLICL DC Drooping?| 72 T2tO[E P2.2.28 AtESIH 822 £4Y sk JUELLCL

HU2 AHE 2 AFE ZA0s AC U DC Z0IM A T2F 5 7i50| lojof BLICEL FRiE A4 4.120] 1t
SLICH WY AZAl AIAHO| 23 T 80| o2 712010 BT

HEZ HAE AFE &z|e| 8 HAS2 DC 82| 5 %ULICH U™ ZAzE M uf o] ES 112{5H0F §L(Ch.

rulru

SiLto| A& AC & DC YoM 22|5t1, HAZ HAE CHE AFE A5 ARESI{H AC 2= & DC &30
HEO| Ot0|&2|0|E{7F HRILICH AC YH2 AY 3|2 A}LH7|, Lt ili IE] = R2 ARIRIE AFESHO]
Aol AMebsta| EEULh 72 A%
HoA Z2[5HOF SfLICE Ol IsH
745|_| |:|- 7~I'j|7|- 0|[]| 0:|7=I
M pre-charging=|
AU LY.

2
HH & 4 QUSLI|CI ZEES= OFAMSH QR|0M 22 4 QloDz AC 3 A
& At8310f DC &¥g HY & £ USULE Pre-charging 3|2% AC &
load isolation switch &= safety isolation switchE A28 4= U&LICH S
E|o] MBI FR0e FAE F MY HAY = %ﬁ'—lﬁf a5t 42, Ael=

OfOF SiL|Ct 2t=E[H AC == 2 + UsUH 1 2, ¥2|= S DC =0 HEZ

F

4.16.1 Common Pre-charging Circuit

HE AFE &2z[e] 4% SHt2| common pre-charging S|2& AMEE &+ UELIC f (flgure 27 #z). 7t 3|29
HIA[RHATL Z|CHEEE2 ZSHA| Q™ HZF pre-charging 22E fﬂ%a

AFE Zz|7} HEE HAZAE 42 FI13 AFE #3X|2| pre-charging 3|2& =
2|0l common 3|z 7|7t Q= B AFE F3A| F SHLIE Sl ZH:UIE Aol & & A"'—IEF
AFE Zz(0l AA| 2|2 7|7t U= B2 24 AFES AA| 2[2E H|ORLICE Ao 22k Appendl
Appendix 845 X3,

3
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N
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Main Circuit
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Figure 27. Active Front End units parallel connection with one common pre-charging circuit

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Active Front End (AFE)

4.16.2 Pre-charging CircuitS ZtZ} Z= AFE
2t2to| AFEO= At pre-charging circuitO] U 4= UELICL ZH A= AH| pre-charging & F HZ7|12
HIO{LL|Ct. Figure 288 ZZRSIMAIR. StLte| A0 AQRIE AHBE £ UR[PH AFE JR|E ZEAQ= H|0{5H{0}
St= 42 BELo| AQA|7I EQTLICL 0] 32 AARIEZ AUHMOI pre-charging 3 Z2ECE O SSELICEL |0
3|2x &= Appendix 82 L Appendix 848 ZRSHIAIR
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Figure 28. Active Front End units parallel connection with own pre-charging circuits
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4.17 Derating

LS 8% & Stitofl siEsHE 23 40| ZHAE|0{0F SLCt,
o« FH 207 40°C 0|4
« M3z 1Z7} 1,000m Of4

4.17.1 FH 2

AFE 329| ¥4 MH2 FH 2k 40CHM FEFLICE J2E O =2 FH 2E0A ALESHET ¥4 20|
A5tz|0OF §LICt 40°C ~50C2| L0 Al+= 1.5%/1Ce IZIEHOIEI WE{E AFBSLL, 55CE 2I6HA| e
FH 29| F2 C2f0|E HE 2.5%/1CE AFESHIAR. M3 Zas OF SAS AESI0 AlLHELC

Pee = P, #((100% - (t - 40°C)*X)/100)
Pn = nominal power of the unit

t = ambient temperature

x = derating coefficient
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| Aj'-
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A : Ambient temperature, C B : Loadability, % C: Loadability, %
Figure 29. Derating as the ambient temperature

417.2 =2 1k 43

&7t J7tstn =fo| HAstH 37| Y EARLICE 7| YEIt ZActH FEHO| ZAStI(F, 3717t A
245 Q0| HA LM g 117I1+01I CHSh A3 (LR /AH2]) ol ZARLICE

PosDrive NX AC E2{0| g M2 zf 1,000m TLEo| MAE Qs MAEIYOH, X7 HHS i
2,000m 1ko| MA|E TIEH MAE|AELICE O] Chaptere] % derating A28 £4351H O 52 2|9 M|
7t 7hs&Lct.

NOTE! 690V unitse| Z|Cf Mz| 1= 2,000m L|Ct

0
I
N

-

1,000m O|&0flA= 100mOtCt AISHEl Z|cf £5t MFE 1%4 S0{0F L) M2t o€ S0 2,500m L=0j|
M Hot M5E dA &3 HR2| 85% (100% - (2500m - 1000m)/100m x 1% = 85%) &2 'F30{0F L|C}.
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2 D=0 F2E AESHH Cf7| 2ot 24800 mat F29| 42 5t ALt

2,000m OO F2E ARGt ES FRO| 94 A .
I=1.*(1- (h-2000/100%0.5/100)
| = Current rating at high altitude |, = Rated current of afuse  h = Altitude in meters
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— I o~ ~ M r + < Ln
Figure 30. Loadability in high altitudes
o8&l 2 == Table 728 & XRolMAIL.
M HE g2 /0 As L 20| &40l CHSH AtMISH LHE2 PosDrive NX I/O Boards User Manual& 2HZ5HUA|

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Installation
5. &3]
5.1  Mounting
AFE RE0= QIE22A 224 IPO00| UM 2T AFEAM MZ| 22| & Q7 At w2t Aeet IP 59 7|
ol Az[sHoF LTt
FH| A3f2 (9| BAHE AHY = US A== ANSof Lt AH|e| Q22X S22 AEE 028 ¥ &
20| o2t CHELICH AHIE d3Fe M= MR (IPXXB)te| M&E 1afst 26t A7t H|Sx[0{oF RLCt.
Az L 22 AR HE ¥ FES S3l0F UL
5.1.1 AFE Unit
AFE= 7H|ZQ| SHUM 2 2Z(of &2t & £+ ASULCL SE6t dZS Qs AFE =H0| &8 StS &2
SHOFLLICE (Figure 38 &X). HAE 93t 24 2+E TEHAL (Table 28 &X). A2z 7|0{0| L35t H2t
371 8 E 2|4 F7| FLY2 Table 298 HRSHIA|LR. HAIHZ H|wA FAHOF SLICH. AFE= 4 79| EE
(Figure 31, Fugure 32 ¥ Figure 33)2 1HELIC}
190 190 654
24.5 24.5 190
19.5 18| X .
X X 2t X X + - + - + -
i ‘_\ v Tk = i T
=) el [ 518 = *
. ) 4 1) &
1; \ L] L] L] L]
I T4 T L
r n ] [ [
[ ‘ [ ! ] L ]
H ] el il lll: :
X | B x aii Xﬂ'x 45Xﬁ). 4?].:]".@
Qﬂ : r e 0 F _\‘% . ﬁe.. .Ejo -
y ﬁ-”+ ! ) *-l“— T ks V. wj=,_j
14 [T * 14 | ? 15 ';_ ’ f
211 211 679
Figure 31. Mounting points of FI9 Figure 32. FI10 Figure 32. FI13
5.1.2  LCLFilter
LCL EE= FHIZ HIEQ| 2 (02t 22 & 4 UFLCH SEe HAS 2l LCL EE 20| S=28 37t
S St=sloF FLICH(Figure 41 ¥Z). HXIE I8t 214 |45 WEYAIR (Table 30 22). A9%| 7[ojof H25t
Wzt 37| 22 3 24 F7| FHE Table 318 ZZSHIAIR. LCL ZE HZH 27| SEL Figure 428} Figure
430] UELICE ESH HIEHO| H| A HEHSHA| 20ISHHAIR. LCL EEE S2|0|A] RS SHIEH F2fs{oF &L
Ct.
FI13 AFE &z[9| LCL EE{OM HZ a2 QEZRNAM 2Fe=z MY 2 £ UFLICH (Appendix 92 &

Appendix 93 &=x). Otz Z|2E MEMAIL.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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1. Figure 3404 12 BA|E HZEES SHHELICH
2. Figure 340X 22 BA|E HZEES AL CE
3. busbarg HZH5HIAIL.

SEZ0|M (1T 3M)S A5ty 21Zat 22 0| sSLICh
5. Figure 358} Z0| busbarZ H{2|SHIAIL
6. Figure 3501M 22 HA|E 1d A2E HZSHIAIR.
7. Figure 3501lM 12 BAIE 1Y Z2AE HZASHIAIL.

R I S AR

11186.emf

Figure 34. Right-side connection Figure 35. Left-side connection

5.1.3  Control Box

AFE &z|2| Control unit2 OR2E 200f| ZH2k5t CkS QIZE2A LS| Hiz| & 4 UASLCHFigure 36 ¥ Figure
37). Hof A= A B2 & = UEE BiI5HOF BLCE. PosDrive 7IHEE AESH0] AFE A& Ao & =+
UAEULE FIHEZL Ho| ZR|0f HH=0] AELICL 7IHEE S48 20| &3 7|EE ARSI U22A Zo{of &
g2 %*LIEHAppendIX 87 &Z). 0| 4% 7|H{E= RS232 #H0|5= &dll A0 &0 HZEULE Aol=
H2[of| EES FoE J7IS0I1HAIR (OFf R/ 2=Z).

11188.emf

Figure 36. Control unit installed into the mounting box; Left: front; Right: back

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Installation
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Figure 37. Mounting points of Control Box
1. ZIE7t HAEE A2l AHA2|of| U™ FIMEE E2|SHAIL.
2. 7|Il{iE #|0|=2| male endE ZHEE {K 2| D F{4lE{0f| HZARILICE H{ESA| E2E RS232 0|52 A2

SHHAIR. Figure 1.
A2 AT A0S HES RHe
. 7IHE 0|5 HA| - HEE 19r 0
H2|5HIAIL. Figure 3-4 &

f i2| LIALZ &27] #H0lE

o

| ZEJAEl HiE 2 _,_JHoH_|I:|- Figure 2.

= 1Yot 2 YA 2|yl 7|mE HolS

=
5. Figure 52t Z0| LIAL 27HE ALE 3P01 ZEE RYA 3 JAE US=A9l HH
NOTE! 028 A Z2E(0f: Z2tAE LIADS HI5HA] &L

%
. A0S (E= E A0|2)S A Ao HZEFHY
2 Figure 1-7 é.*}_.
. 7|IHHE #[0]=2| female end

2 AME5HIAIR (Figure 9).

= U2EA E0{of 7|HEY A

Al2. Chapter 4.7 ZIEE

ZAstL|CH(Figure 8). #Hl0lg

2% 2A2(0 2

oLt Power 4

| 7t A

—

AL

2

==

2ol Aol A2

. Figure 2.

Figure 1.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Figure 4. | Figure 6.

g
i

. o

Figure 7. Figure 9.

5.2 Cooling
5.2.1 Active Front End Unit

S 37| =2 HZS 26l AFE A FL2/0| SET OfF S7H0| A0OF LT Kf S| 2 A=
Table 280fIM 2QIE 4= QUASLICE Table 290IM East dZt 571, 24 7| 7Y U YEFS &AY & AUSH

Ct.
37 47 AE U AFE 3R ¥ £40| 3 8O o 2 %US TAHIAL. 37| 522 Figure 39 U

Figure 402 ZRSHIAIL.

Table 28. Mounting space dimensions
Dimensions [mm]

Type A 5 = -
o orseoi0e | 20 | 0 | o | w00
oo omse | 20 | 0 | o | w00
o oso-tos0e | 20 | 0 | o | 00

A = free space above the unit B = distance between inverter and cabinet wall
B2 = distance between two units C = free space underneath of the units

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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t t 11215.emf

Figure 38. Installation space for F19, FI10 and FI13

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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11219.jpg

11218.jpg

Figure 39. Cooling airflow for FI9 and Fi10 units Figure 40. Cooling airflow for the FI13 unit

Table 29. Power losses and required cooling air for the Active Front End units

Tvpe Enclosure size Heat dissipation | Cooling air required Min. air holes on
P W) (m3/h) switchgear (mm?)

NXA_0168~02615 FI9 3540 1150 Inlet : 55000
NXA_0125~01706 3320 Outlet : 30000
NXA_0385~0460 5 110 6160 1400 Inlet : 65000
NXA_0261~03256 6070 Outlet : 40000
NXA_1150~13005 13 17920 4200 Inlet : 195000
NXA_0920~1030 6 19050 Outlet : 105000

5.2.2  LCLFilter
283 37| 28 Y YA 9 (010t @ :
Table 30 0l EoIz 4 UISLICE Table 31 04 BR3 W2t 37|, 214 37| 78 U ¥ A4S Holzk 4+ Ug

LT},

S0 et 4

42 U Figure 432 ZZX3SIMAIL.
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Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Table 30. Mounting space dimensions
Tvpe Dimensions [mm]
yp A B B2
NXA_0168~02615
NXA_0125~01706 350 0 20
NXA_0385~0460 5
NXA_0261~03256 350 0 20
NXA_1150~13005
NXA_0920~1030 6 350 0 20
A = free space above the LCL filter
B = distance between LCL filter and cabinet wall
B
——]

? 11217.emf

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/

Figure 41. Installation space
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/

L

£

11220A_00 11239.jpg
Figure 42. Cooling airflow for F19 and FI710 LCL filters Figure 43. Cooling airflow guides for FI13 LCL filter

Table 31. Power losses and required cooling air for the LCL filters

Type Heat dissipation | Cooling air required Mi.n. air holes on switchgear
(W) (m3/h) (input and output) (mm?)
NXA_0168~02615 2350
NXA:O1 25~01706 2050 1100 30000
NXA_0385~0460 5 3180
NXA:0261 ~03256 3290 1100 30000
NXA_1150~13005 6330
NXA:0920~ 10306 8680 1300 42000

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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5.2.3  Arranging ventilation of the enclosure

AZ2AH EO0l= 371 SYUTE e oo 0| AISEIooF LCL FHH|R WHEO| SEst 'H2E flEiM=
Table 29 ! Table 310] LIIQl= 92 27|90 & AR 27t I7|E 245H0F SLICE OIS S0, Figure 44 (3%
Arh Ol HIAIE Hieb 20| & ZHA| MEE ZHH0| US = UASLICE O] H|o|ofR2 =7+ 4 CU\°I ‘HzHEat of
L2t 25 WO R9o| SES T7| 5= HALICL

S7| BiE 32+2 FHHIR ATl RIGHoF SfLICh Tl =YY E 2|4 fE I7| HiE HA2 Table 29 F Table
310 Lot UFLICE FHH|R LS| 'HZF A= EAR S717t RUEls LM S7(9F 2R REE SHortY

Ct (Chapter5.1.2 &=X).
SZ A2 JHE IP S50 24t 27 ARtS SE5HofF giLICh O] IRl Ol= 2 S& IP210] 4 EE

r&

A4S Solls M FA| siHel ™ $37I2 S717F EYUEI0 =2tgEUch. M3 FHAE HER 4T ot

ot Hofl B A
717} A SYe| & 27| J2|E =0of] UAIELICL LCL ZE{Q| F? Figure 4429| 7| %%—_rl 1.1

O
8% 4 YeLick,

mo rg

P

11221.jpg

Figure 44. Cabinet openings for cooling
1. Cooling air inlets 2. Hot air exhaust

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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5.2.4

=09l E37E Sl 'dY S7IE st U2 = JHUM S7IE

=
THo| BiEF2 R S7IE OISAIZIL, T $87|2 ChA| =85k A

AL,

A. Tt
B. Ih¢
25

NOTE!

Steering air flow
=0{0F SL|Ct. I RRUM US2A o
= YAISHHH LS I F SHHE AESE

FHOA A2 2 Tl E72 TH 7| HES HA[SHAIR (Figure 452| A).

S FHH[R B ALo[e] S0f| AEE MAISHYAIL (Figure 452] B).
ZHo| 7| HiE & 2ol HEE HIRSIUAIL.
A B
Air duct —— & —

1~ = Sheet metal

Shields

Touch
protections

Mesh type touch
protection

Figure 45. Cabinet cooling airflow guides
WHSH 2SS AZStE F2, B7| BES FWOE P 57| 2 AL ORHZA V A ofo] o]

EE 25|, Figure 46 &2,

11216.emf

Figure 46. Roof structure seen from the side

Shield

Shield  Eront

Shield

11222.jpg

Figure 47. Cabinet cooling airflow guides for FI9 and FI10 AFE unit and LCL filter

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Sheet metal

Shield

L-——/f—E

Figure 48. Cabinet cooling airflow guides for FI13 AFE unit and LCL filter

11223.jpg
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O TSESH B717h QB HHZEHS 22 27| 93 O RHS UILE 1 90 2HS S2AME okELCt Tt
Moz FA|E HE W7 27| SQIRE LIEFHLICE 0] 2L 0 AlOZE OIOpA= OFEILICY

ﬂo - —-d

YH| LR 57| =82 Y= Ol A8El= M=E= SHHE YASHOF SLtt. §0| H7|A| =5 7HYAE|E 23l

o2 e

OFEiLICE CISRE7t | 30f| m2f TS0A|H Br9| 42 fHo| T 5HA| 5L T

5.3 Power Connection

5.3.1 AC connection

34 U2 LCL EH9| o ©at (L1, L2 ¥ L3)0f| HZAELIC LCL ZE{Q] &3 A} (U, V & W)= AFE 33
of = =zt (U, V 2 W)oll HEE[O] UAELICH (Figure 7). AFE 4 1F2| AC U2 tHO2RE HSE|0f
OF LIC}. H30 Agst F2= Chapter 4.12 0 LIt JUSLICEL 3|2 AAHT|E AFBsI0 HS & £ JUELICt
(Chapter 4.13 &X). R2E A8stH z|49| et HS 7|58 Y2 & USLICHE ©E BS5= LCL ZEOM =
mf 2= 20f A0{0F Bt (Figure 7).

=0 S 2AE HOlE E= HAHE AMESHO] HZSHOF SfL|Ch. HZE2 AFE 3219 M7 YH0| M2} 2|+
oo ELICE Eavt MRSt 518F = ALSSHOF SLIC HE2 HA *I*E""f S o %oe 7Fx{0f °H—|Ef
HE 0|2 E= HAHE A2 Es 0*EDI" 2 o UELILE RS MESts 8¢ FAS Al flot

Z2|E #IoHOF BfLCt. A2|Q| THAF 2= Appendix 940f EA|%[0f °'°U1 aliie 2xl= Appendix 88, Append|x
89 L Appendix 900f| LIt QU&LICH LCL ZE{Q| Tkat 2|x|= Appendix 91 2 Appendix 920f| Lt Q&LICY.

5.3.2  DCconnection

AFE unite| DC HZE 4To| Eo|Eo| HZEULC} EO|EE2 DC+ HZAS 2I8 B+ 2 DC- ¢S 28t B-2
EA|ELICE DC HZ2 DC EZXE Ar25t0{ H335[0F LTt (Chapter 4.12 &ZR). Tt 2|4~ Appendix 940
Lot UFLIC

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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5.3.3 Cable Installation and UL standards

UL (Underwriters Laboratories) &2 £Z35t2{H 2|4 & A&0| 90C2! UL 49! F2| H0|E22 AMRS|{of &H|C}.

Class 1 wire2t AFSHL|CY,

O] AL classJ, T e HieH| RX2 HS g i, 100,00 rms 0|5+2| CHZ! Am|0f, 2| 600V E= 0|9 =
MRS AEYE £ Qe 320N AR5 |0 2EHEHL|Ct

ojn

roh

5.3.4  LCL Filter Fan power supply
LCL | 42t Moli= & 712 Q30| M9 B3 B A8 4 AsLich @z H
=% DC/DC M 35 BN 35 & ASULC

o

rlo
o
O
ull
o
ﬂ
=
FIF

5.3.4.1 LCL Filter with integrated DC/DC power supply for fan

DC/DC ¥ 53 &A= LCL EEQ| 20| E&&I0 UAELICH (Figure 49 L Figure 50). €8 DC/DC H&
S5 = 3 322| Appendix 8501M U MUS 7HAZULCE DC/DC HY 35 &2Q Y 35 9‘||0|a°|
0|7} 2mE Z5HA| ¢t= 82, DCFuse type2 Ferraz Shawmut ATQ8 (8A)2 AMESHY HEO=RE HS
OFStLICt ERE EC0A Ferraz Shawmut US1021 (23) typeQ 2 M2|5t0f DC/DC e 22 A2 J%OHA‘I
A 22 & 5 USLICE 3F AOIEQ Zo|7F 2mE zufst= EL Fuse type2 Ferraz Shawmut
D100gRB0O08VI (8A)E AME3HOF &LICE. F2= EC{0ll AX[sHOF SLCE.

ol

DC M@ 55 &&= AFE M¥ 2= DC HYEO|AM BidsioF LTt Main DC #28+ AFE 2= AL0|0f] MM S
HZSHOF SLTt (Figure 51 &=). FI13S AMESIHEH MY S5 FAE VUM 7H4E & USLIC

@ Al

mjo
==
e =
>.
o
rir

=2 DC MU= 12foliof SLCt. HHst #|0|=/2(=E AFEsHOF ELIC.

DC/DC H¥ 55 & il AFE SLl0]| olsff ZL|E{2IE|1 Ao{EL|Ch DC/DC MY 22 &Ax| AL Figure 49-
502 Appendix 85 % Appendix 860 L2t U&L|Ct.

Control connection2 AFE RS0A ZEAetof SHLICE Ao A|0|22 LCL EE{Q| E{O|'d X510 HZsHoF SH|Ct
(Figure 49 & Figure 50 &=). A0 AH|O|Z2 AFE 2| HO|'d X30| HZSHOF {fLICH (Figure 52 &=).
E{O|'2 X32 A2 M ZUH of2fjof] USLIC FIN30iIA, Tt X32 718 212 |0 XIS}, Bi&S0l= Ao A
& 70|20| =20 JELICE B A|0|l22] Z0l= 1.6mYLCt.

UE E5= Ao 2| E= DC/DC MY S5 320 21y A2 4+ ASLICL HEA THE E5517| 2fo ot
E E5 25 HZsHOoF SHLCt
NOTE! 1€ HS= 7|24o2 2d3alx|0f U YSUCh SHSE(a] o™ HHE H2 LCLO| &4 € =

Y B35 7150| CIAY Yol FHE0| YO ThAp X52014 HAS HFaHoF BILIC 1/O HHAS EfO)d X52
o| E{0|'2 13} 40 HZASHOF SLICH (Appendix 86 &), UE HSIt AFE SRl 1/00]| HZE0] JCH T2
8K & 4 QUALICH Y BUEZO| PHE CIY Qe Metsi{ p2.2.1.3 DiRt0[ES Mo St
mEt0jE P2.7.32 S5 1Y A0 5t SEe WsHs CfE Mes

WE HS 7|50| DC/DC M S5 Fzo| HEE A< E{0IE X30|M HHE AH7{sHoF &LICt E{OI2 X529
Aol=2 EOI2 X30i HZ5HoF St 7|2AHe= Hm= HO|l2 X30| HZE|0 ASLICH (Figure 50 &Z).
Hi&0ll= E{DI'E X52 ¥ X3& HZSH| 218 A0150] Z&HE0f JUFULCH ZME= Appendix 860IM & & U
SUCh 2tg ZLE{Y0] DC/DC M 35 20| HZ=H AFE |WO0| 2ES FUEZRLCL tE ZHoj of
ot SEE MuE £ AUSLICEL 0 E2 HE F HAR= ZAel W Fe YSLICL FIHEN "32 Fan
Cooling" fault7t EA|EL|CH.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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|
11237 jpa 11238 fog

Figure 49. Integrated DC/DC-power in the FI9and FIT0 LCL filter  Figure 50. Integrated DC/DC-power in the FI13 LCL filter

|::| Main fuse

. s AFE unit
LCL filter with integrated DC-DC supply (V phase in FI13)

empe- X51: (4-pin)

rature = (fan alarm)

witch = 2 = DC- (fuse base
connection)
3 = (fan control)
4=+16.5V
X52: (4-pin)

1 = Over-temperature
protection switch
4 = Over-temperature
protection switch

- X53: (3-pin)
][] \EI + = DC+ (supply)

- = DC- (supply)
I

[8A |
|8A|

[ DCsupply
1

iFan supply
IDC/DC

x3 " )(Sll

11163A_uk

Figure 51. Wiring diagram of integrated DC/DC-power

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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11242.jpg

Figure 44. Terminal X3 (U-phase in FI13) in the unit

5.3.4.2 LCL Filter without DC/DC power supply for fan

LCL ZE{= S8 DC/DC HY 35 &2|%0| SSELICE 0| 42 12 MY Z5 AAE B2 RESHof gL
Ct. DC 29l 33 &2|el 2F AfSf2 Table 50 Lt UELICE 2t ESE= H22 DC M9l ¢

THELICE RS Z2 DC MY 32 &z Y=Ho| HH-EHE Hx|otn, HQl A7t E A=A
Of 0| 2t 'H2Zt WS 4050 W2k WS HLL B 5 USULCE LCL EQ| 1 HSE= gy A
13} 40l Ao Zz]Q| CIR|E U4 (Appendix 87 2tZ)3 Chab X519] A 13t 20i|M Ao Zx|Q| CAY U
off HZsHOoFRILICt. 3|29| HiM-2 Figure 5301 Liot USLICE

LCL filter with external DC/DC supply

LCL filter X51: [4-pin) AFE unit
1 = Over-temperature
protection switch
Over—tempe_ra— 2-0 “t ¢
ture protection ver-temperature
protection switch
3=DC- (supply)
4= DC+ (supply)

%52

Tempe-
rature
Switch

Fan
X52: (4-pin)

1 = Over-temperature
Over- protection switch |
temperature 4 = Over-temperature Control unit1

protection protection switch
DINZ DIN3

X51

DC supply
(48 Vdc]

11164 emf

Figure 53. Wiring diagram of external DC-power

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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5.4  Control Unit

5.4.1  Control unit components
PosDrive NX AFEQ| A[|0{ Zz[ofl= 0] EES’-r Aol 22| 5 7 &% #4H (A~ E)0f| AZE F7t HE (OfH
a7 FZ)7h ZHE|0] AFLICE Ao HE= D AHUE E= 4| AO0IES S8 MY Fzo FZEUC

Figure 54. Basic and option board connections on the control board

PosDrive NX AFE Hi&EA| control unitdf] #& A0 QIEm|O|AZF ZSHELICH 2F0 E8 SHS ZAZ 2
PosDrive NX AFE= 21t SUELICE CHS TO[Z|0fA E{o[E 3! 2k Hi4 of|ofl EH = = =
EtY) ZE= £1A| HX|E 1/0 BEE HOFULCL S48 2E0| gt AtMEH W82 PosDrive NX 1/O Boards
User Manualg &ZSHIAIL.

9 2|0 HAZ|R| 42 M0 AIE MR|SH= HIHO|| LS 2|22 PosDrive NXP IPO0 E2f0|H Mx| MEAME

ZZFHIA 2.

2

[

542 Hof M3 (+24V [ EXT +24V)

+24VDC £10 %, 2|2 1000mA2| £45 712 QI HE S5 ¥2et & E=0|EE A" + UBULL 0|
ALESI0 Ao EECF 7|2 A 2 HEQ| 9IF HRAS Z & UFULL

o|f HES 27He| YUY E0|E (# 6 E= #12) S StLto| HZESHIAIR (Figure 56 &Z). 0| HY2= |0
A= AE AM A2 DEt0|EIE 24 & USLICE E2t0|27) FHAU0 HZE0f UA| HoH = 3= (o :

g 4+ 9B =
DC 23 H U Tl 25)0| 2HS ALBY 4

=
& &LICH

-

NOTE! AC E2}0|E0f| 2IF 24VDC HYUS S5oh= 42, TA #6 (£= #12)2| CIO|RES ARESI0] il
YO= MURIt 3B LR SHOFRILICE Zk AC E2{0|Ho| 24V DC =telofl 1A F2E AZESHAIR. 4
E2to|Ho| 2 M7 AH[FZ 2R M3 S5 FA0A 1AYLICE

NOTE! ZEE /X 1/0 HAl= MAl HAl/ES HR|t A2|=|0f AR SHCE H2IAl H2| 2™ 29| AXA

20|15 MSHHAIR.1/0 & 24V 3|20|M 7| HHS MES= A0| ESLICE

NOTE! ofg21 23 & YA2 ZEE | S5 +24V of 2siMTt 2AE3512| 4ELICt

o 5359

-~

HE0f| +24V/EXT + 24V £30] YoM 2Z=z HEF HSELC + 24V/EXT + 24V 23  SiLi7t TEfEH, o
2 Site 22 23 7|52z Qs MHS |AFILICEL

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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-G1 |~
Ext +24VDC
Power Supply | /==

1 —] r’i PE/GND

=/

-F2 |:
1A
G/

1

-F5 |::| -F& |:
1A 1A
aG/ aG/

I ozl sl il
1A 1A 1A
a aG/ asG/ aG/
Class CC Class CC Class CC Class CC Class CC Class CC
-1 A/ -2/ 93V -4 N/ 95 N/ -gs \/ L
3A 3A 34 3A 34 3A
#6| #7 6| &#7 6| &7 #6| #7 #6| #7 #6| #7
Ll L] L] ] L] |
L] o o 0 ) L)

Figure 55. Paralle/ connection of 24 V inputs with many AC drives

5.4.3  Control unit BfA
OPTA1 7|2 EE0= 20 7H2| A|0f E{0|'20] A1 20| HEO|= 6 E= 70| UASLCHL HEE |YAHe & ¢
Z 2 MS ME2 Figure 560A] 2 4 U&LICE

5.4.3.1 Control cable MEH
Ao AolZ22 2|4 0.5mm? (20 AWG) T HE| Z0{ 0| 0|ofof EHL|C}. E{O|'d 2}0[0j= o] EEo| H
ojgo| AL 2|t 2.5mm? (14AWG)0| 1 CH2 E{0|€o| ZHL 1.5mm? (16AWG) CGOf St|C}.

Table 32. The tightening torques of the control cables

The tightening t
The terminal Terminal screw © ightering otque
Nm Ib-in.
Relay and thermistor terminals M3 0.5 4.5
Other terminals M2.6 0.2 1.8

5.4.3.2 Control terminal of OPTA1

O7|0iM= 1/0 2= F 0] EE9| HO20] CHE 7|2 HYS = & UASLCL AANE HE2 OPTAT 7|2 &
£O| Mm MEHS 2=5HIAQ. Ao E{0|E0|| TS AIM|SH LIRS PosDrive All-in-one 01EEI5’1|0|*1 0w 2
ZBHIAR.

7|HE 2 NCDriveOllA /00| CHot mf2to|E #|m# A= ChEi 25U Ct
An.IN:A.1, An.IN:A.2, DigIN:A.1, DigIN:A.2, DigIN:A.3, DigIN:A.4, DigIN:A.5, DigIN:A.6, AnOUT:A.6,
DigOUT:A.1

HO| Q22 +24V/EXT +24VE AF25HH
. 28 ARIRE Soll +24V A0 MYS CIAH °'E401| AAdg + UASLICL
« Ao i%% ArE5to] QI Y Hz ZHfo|e #2 4
A 7hsSH BE +24V/EXT +24V &3 o AYE & 2517} 250mAS
+24V/EXT +24V &39| 2|t &ot= 150mALICE.

ashME QtELICE 2EE

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Reference potentiometer,

Standard I/0 board

1-10kQ2
Terminal | Signal | Description
_L'\‘_) 1 ‘ ‘ +10V . ‘ ‘Reference voltage ‘ ‘Maximum current 10 mA ‘
| . : —
Co i ] e Analogue input, | [Seecier /A yih pumper bock X €
| |I ‘ V0|tage or current (O—E%Vm;](_gv Jg;sétlg%( ctrl, sel. with jumper)
1 I - i =
- — — =\ - i Differential input if not ted t d
% | GND/ALL- | [analogue input common] [Differenial it ¥ not connected t ground
77 7 ‘\‘ 4 Al2+ Analogue input, ge'ﬁgwé“lﬂi With &I{;per block X1 (*)
Co voltage or current (0-12%\1.‘.;%8_\; Jg;gti;gll)( ctrl, sel. with jumper)
- I | =
\ 1
| 5 | | GND/AI2- | [analogue input common] [Rifferenial et i net conpected to ground |
| 6 +24V 24 V aux. voltage f&gﬁhnsr%i-nzg%g:b(aagrg?ards total)
1 Can also be used as external power backup for
! the control unit (and fieldbus)
i / | 7 | ‘ GND ‘ |1/0 ground | |Gr0und for reference and controls |
:r-/ ------ {8 ] [DIN1 | [Digital input 1 |
! - Ri = min. 5 kQ
R ~| 9 | [DIN2 | [Digital input 2 | 1830\ = 1
>+7/ ,,,,,, [10 | | DIN3 | [Digital input 3 |
1
>J—‘ 11 | ‘ CMA ‘ |Comm0n A for DIN1—DIN3 | |Digital inputs can be disconnected from ground (*)
1
i | 12 | ‘ +24V ‘ |C0ntr0| voltage output | |Same as terminal #6 ‘
1
i - | 13 | ‘ GND ‘ |I/O ground | |Same as terminal #7
1
P 41 14 | [ DIN4 | [Digital input 4 | [Ri = min. 5 kO
L | 15| [ b | |Digital input 5 | |18-30V =1
>:L_/ ______ | 16 | [DING | [Digital input 6 |

17 CMB

Must be connected to GND or 24 V of I/0 term.
Common B for DIN4-DING6 or to ext.24 V or GND
Selection with jumper block X3 (*)

Output signal range: Current 0(4)-20 mA,

‘ |Analogue signal (+output) | AL max 500 Q or

Voltage 0-10 V, RL >1kQ
Selection with jumper block X6 (*)

‘ |Analogue output cornmon

&)
|
+ -+
|
|
|
I
1
=
(-]
>
o
=
+

Maximum Uin = 48 VDC

‘ |0pen collector output | Maximum current = 50 mA

Figure 56. The control terminal signals in OPTA1
*) See Figure 60 Jumper blocks on OPTA1

- —~

I\ j hS .‘I

—

] S
-

A max. 150mA

B:+24V out C:max. 250mA

Figure 57. Maximum loads on +24V/EXT+24V output

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Digital input signal inversions
S5 93 CMA % CMB (AF 11 & 17)7F + 24V E= ground (0V) 0] HZE 2d A& Yol CHELICE
24V Ao MY C|AE 24 Y IS €= (CMA, CMB)2| ground= HHF iE of & £ UFULCE

®

o
| 3%

@

+24 V| GND

DIN1 DIN1

J— DIN2 J— DIN2
_/— DIN3 _/— DIN3

GND - icMA +24 'V I T

A Positive Logic (+ 24V= 24 AE) = AQz|7t Eo|H 20| 2435t ElL|C.
B : Negative Logic (OVE &M A5) = AQIX|7t B5|H Q40| &3} ElL|ct Mm X382 'CMA/CMB isolated from
ground’ 9IZ|2 HH5HOF ST
Figure 58. The Positive/Negative logic

Jumper selections on the OPTA1 basic board

AC E20|EQ| 7|55 HESIN Ar8ael 7 A O & FEstes &
o| HM QIR HASHIAIR. MM 2= ofgZ1 & LAY Yol A
Al 7|2 BCol= X1, X2, X3 2 X69| 471A] MW £20| Q&LICt 2t Mm E20= 8719 1t 2742 Mm7t
UFLICE off JZOIM THsE HE HEHS ZRSHYAIL.

USLIL O|F ¢ls OPTAT EE

EHJ__

Figure 59. Jumper blocks on OPTA1

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Jumper block X1:
AIl mode

ABCD
@ @ o e
L N
AIl1 mode: 0...20mA; Current input
ABCD
R
AIl mode: Voltage input; 0...10V
BCD
: o @
il
AIl mode: Voltage in||:>ut; 0...10v
differentia

A
®
®

129

AIl1 mode: Voltage input; -0...10V

Jumper block Xé6:
AO1 mode
ABCD
L I
BB

AO1 mode: 0....20mA; Current output

cD

HH

AO1 mode: Voltage output; 0...10V

o0
ee W

Jumper block X2:
AI2 mode

ABCD
@@ (]
e @

AIl mode: 0...20mA; Current input
ABCD
LR

AI2Z mode:Voltage input; 0...10V
CcCD
il

AI2 mode: Voltage in?ut; 0...10v
differentia

AB
® o
® e

L

AI2 mode: Voltage input; -10...10V

Jumper block X3:
CMA and CMB grounding

[@ee] CMB connected to GND
[@®] CMA connected to GND

e[®@ | CMB isolated from GND
®@® | CMA isolated from GND

o@ CMB and CMA

D internally connected together,
isolated from GND

= Factory default

Figure 60. Jumper selections for OPTAT

NOTE! AI/AO 1% U8S HASH= 242 s M70AM 2 HE Di2i0|HE HAFLCL

5.4.3.3 Control terminal of OPTA2

| OPTA2 ‘ — |
L Switch i X1
21 RO1/1 Relay output 1 224 Vg'gfgaEaCW O
22 | | RO1/2 - oy ||+ 22004 A o
DigOUT:B.1 *) Minimum swftchmgload <> o
23 RO1/3 — + 5V/10 mA o
24 RO2/1 | Switching capacity .t e
Relay output 2| |+ 24 vDc/a A Ol
+ 250 VAG/8 A I
25 | | RO2/2 DigOUT:B.2 *) + 125 VD04 A Op |
Minimum switching load
26 RO2/3 — + 5V/10 mA

Figure 61. The control terminal signals on relay boards OPTAZ
*) Parameter reference on keypad and NCDrive.

Figure 62. OPTAZ

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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5.5 @Galvanicisolation barriers

2= U A0 J2H, GNDEHAH= groundd| G+Ao2 HALKIO UESLICH Figure 63 &=,
2 1/0 grounddilM 7|2z HAE|0 AELCE o] 22 300VAC(EN-50178)0AM M2 O]
S 39 & IEf. Figure 63 &=

10V ref Gate drivers
v Il 1 1 L1 L2 L3

+24V

GND I:I_-L Control /O |:|
ground
N = | |

Al2+ 0
5
Control
CMA
CMB Control Power
DO1 Digital

DINT... Digital input panel —/—
group A
DIN4...
AO1+ Analogue board board
D} output

DIN3

Digital input —] —
DING / group B
AO2- output

RO1/M
RO1/2
RO1/3
RO2/1

RQ2/2
RO2/3

TH+ —
M- —

_/_ Uuvw

11209.emf

Figure 63. Galvanic isolation barriers

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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6. Control Keypad

#EZE F|I = PosDrive NX AFEQH AF22t Zte| &3 QIL|CH PosDrive NX ZIEE 7|IHE= A3 Atj

o st 7742l EAIZI(RUN,C ', READY, STOP, ALARM, FAULT)®} control place®i| CH3t 37H2] EA|7| (/O
term / 7II{E / BusComm)7t ZgtEl FxAt CIAEH0IE AHSLCL ESH 37kR] e HA| LED(green-
green-red) &= UELICE Chapter 6.1.2 &=,

Aol 2, = Hiw He, Hin 28 = BAE & 2 A 2= A 7ol HAE Hoj| EAIEL|T
PosDrive NX AFE= ZIEE 7|IHEQ| 9 7HQ| FA| HES S8l A5 4+ USLICL ES HES ARESI0 mi2to|
EIE 245ty @ts ELEE & + JAFLCL

JIHEE 22| 7tsstH 2 2tel Melet Z2]=|0f ASLCH

6.1 Indicators on the Keypad display

FAULT]

reset

select [ _ enter
' ®© ® W

3062.emf

Figure 64. PosDrive control keypad and drive status indlications

6.1.1 Drive Status indications

C2fo|E HEi 7|5= AMEAA 2|02 =09 HEiE LRFUICL £, EY0|2 20 7|SHAM 0|3 =
I Ao iEES’rJIOPf Al & = A= E2E0 M= LS T

O RUN = Indicates that the drive is running.

® STOP  =Indicates that the drive is not running.

® READY = Lights up when AC power is on. In case of a trip, the symbol will not light up.
O ALARM = Indicates that the drive is running outside a certain limit and a warning is given.
® FAULT = Indicates that unsafe operating conditions were encountered due to which the drive was stopped.

6.1.2  Status LEDs (green-green-red)
READY, RUN % FAULT Ezio|2 HEf HA|7|2t A el LEDZt #AZLCH.

® @ = E2to|Ho| HZEE AC M1t e 0| F{ALICE SA0| E20|E dEf BEA[Z| READYZF 7AZILIC
@ @ = E210|E7} running(modulating)¥ [ 20| HALICE.
® @ = E2I0|E7} SA|E|0] QHMSHA| 2 As 2710 HMSIH =0| FHRLICH(Fault Trip).

SAl0f| CIAZ[OJ0A] E2O|E HEf EA|Z| FAULTZ} Z80|H 1 dHE = = USU L

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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6.1.3 Text Lines
N 7HO| BIAE IOl (o, o o, o o «)2 AFRAO|A 7|IHE O FXO| S 92| HEQ} E2fo|E 2z 2
HEE N STt

= Location indicator ; Hl®2| 7|& & 3, Oj2t0|E| S HEA[RLLCE
Example : M2 = Menu 2 (Parameters); P2.1.3 = Acceleration time.

e = Description line ; M, @t =& FaultOf Cist ¥HS HAITL|CH
2

e+ = Value ; reference, Ti20|E SO =t & HIAE ot Z} HRHA ASE & U= 5t9l Hiwe
HAFLC

4>
i

6.2 Keypad push-buttons

PosDrive NX At ZIEE 7|I{E0f|= PosDrive NX AFE control, Df2i0[E{ H& 2 DLEE 740 AHREl= 9
JHe| FEA| HEO| JUELICL

Figure 65. Keypad push-buttons

6.2.1 Text Lines

0| HEL active Fault £ reset 5t= O AFELICE

Y I="|E° 7He| 2|4l C|AE0] AOIE HMeteth mf ARZELICt Ol HAE A 20| CHE 2o
ot %”'%*E DjA=A] €1 oS I FE8 & = USLICH

Enter HEZ Ct32 ¢lsi AF2ELULCL

1) AdEd %.*?_l 2) Fault history reset (2~3 seconds)

A Browser HE up
+

enter

Main H|F2t CHE 59| Ol+w2| Ho[R| 27|, Zf HA
- Browser HHE down
v Main H|F2t CHE 59| Ol+w2| Ho[R| 27|, Zf HA

O+ HE Left

H=O0IM backward Ols, A 2ZOC=Z 0|5 (T2I0|E HF0A), HE ZE L]
> H+& HE Right

H=0AM forward O|F, M ZC=2 Ol (T2H0|H HIF0A), HE Z= S07H7|
START HE

<> 7|I{E7} active control place ¢ &2, 0| HES +2M AFE 7} Start(modulation) EL|Ct
Chapter 6.3.3 &%

STOP HE

Ol HES +E8 AFE 7} Stop &UILCt (unless disabled by parameter R3.4/R3.6)

Chapter 6.3.3 &%

Q

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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6.3 Navigation on the control keypad

ZIEE 7|m{EQ| HIo|HE Hin ¥ ot¢ H&wE JZELCH Hrs 23 2L Ao Mso BA| ¥ HA, ni2ti|g
MM (ZZ : chapter 6.3.2), 7|&2t Y 12 BA|(ZZR chapter 6.3.4)0 AFREILICL MRS E3H C|AZd0]Q
OiHIE ¥ £ YAEULCH (chapter 6.3.8.5 &X).

Location—— [P G
N D
Descripton—— | Monitor
Number of items V19V14 +
available
11206.emf

A U O 2fE2 M1 ~ M7 He2 950 Aol el Hwstn gL Mﬂlfi HetRA HE
up/down & AtE3I0 MQl HiwOA S = UAFLICL Main HIRHAM Menu HES AMESH0 Jst= 9l
HwE YHY + USLICL M BAE O Es= HO[A| Oh’-Hoil LY 0|27t U= 73—?— LAEH 0] 2EX

of2l EAMzlofl statm(F)7t HAIZD, Ol HE right(RE%)S =21 CHS Ol g0l =2 & UEUCL

ZEE J|= BM XHET} CHZ To[R|of EAIEULCE M1 HiRrs 1% off EME[0| ASUCE O7|IA HiFet

[== R |

=
Hetea HES ARSI Bohs Hiwz 0|8 + AUBLIC

Hiw0ll Tt AfM[EE 2F2 0] &2l HEE0| Lot AFLICH

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/



https://www.danfoss.com/en/contact-us/contacts-list/

PosDrive « 66 Control Keypad

= (o] =
n o1t B2 A=
Expander boards  [«p> A:NXOPTA1 p|Parameters
G12G5 = G12G1 »| V¥ P12P3 »
7Y . :
\ 4
READY
&} @@- S| = S A Change
System Menu <) Language v value
S1=239 + English _¢ Browse
¢
reno) ey
e He | €D A LS
Fault history 4p> 11 Output phase ||| Operation days A
H19H3 & T19T7 + 17 v
¢ ‘ :
m@ fFauLT | - @ @'AH @ I |
Active faults or: 11 Output phase || Operation days A
FO F T13T7 +|| V¥ 17 v
A
-"7 [ 7 [sroe Jrerov] I
/) " sTOP READY STOP |READY i
03 == Pl | €= 7’A
Keypad control <) Control Place v
P13pP3 * I/O Terminal _¢ Browse Chande
¢ ‘
rrE'ﬂa Gerﬂa -AF'E‘H@ A
Parameters 4) Bésic parameters | <P Min Frequency > v
G13G9 * P13P15 » | ¥ 13.95 Hz || -{§ Browse Cpange
A . :
I A
el ED E
(TR 1y &
Monitor )| Output frequency ¢ No editing!
Vi2V15 * 13.95 Hz
11205.emf

Figure 66. Keypad navigation chart

6.3.1 Monitoring menu (M1)

ClAZ20[o] 2 Hay 2110l 21X EA| M1 O] EAEH 22 ﬂilw =2 =9 HQ HwolM ZLER Kz
E0{Z £ UAELLCEL Figure 67 2 ZLEE El= 42 EMHo|-_ HHHS HOJZL|C}

RLEHY ElE MSE VH## BEAIE LIELHD, Table 33 0ff LIEELIC 242 0.3 20Tt oF HA AG[0[E FL|CH.

—

Hwres M2 2R MEQYULICEL O7|M S HEAY + USLICL DREI0IE S HE5H{H chapter 6.3.2 &

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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OE
)

FregReference
13.95 Hz

VA

@- [READY dDE o
it N D

Monitor <) | Output frequency
V12V14 + 13.95 Hz

11204.emf

Figure 67. Monitoring menu

Table 33. Monitored signals

Code Signal name Unit Description

V1.1 Frequency reference Hz

V1.2 |DC-link voltage V | Measured DC-link voltage

V1.3 | Unittemperature C | Heat sink temperature

V1.4 |Voltage input VAN

V1.5 |Currentinput mA | AI2

V1.6 |DIN1,DIN2, DIN3 Digital input statuses

V1.7 |DIN4, DIN5, DIN6 Digital input statuses

V1.8 |DOT1,RO1, RO2 Digital and relay output statuses

V1.9 |Analogue output current mA | AO1

. o Displays three selectable monitoring values.

M1.17 | Multimonitoring items SeepCP?,apter 6.3.8.4, Multimonitorir?g items (P6.5.4).

6.3.2  Parameter menu (M2)
Oi20|E{= AFRAte| HHES PosDrive NX AFE 2 HEdh= #HHQULICE C|AZ2|0]9]
M2 7} BA|=[H HjQ HiRolM mfEt0|E OwE QS m2toje s WY &
Figure 68 0| Lo} ASLICE.
REZEZ Menu HEZ &t tH L-2M Parameter Group Menu(G#) 2 O|S&!LIC}. Browser HES AM25t0{ |sH=
Parameter Group |J1I'—E 22 12, LEZE Menu HES CHA| =2 181t sl 182! mf2t0|EE =HlgiL|Ct.
Browser = ARESH] W3 & m2to|E (P#)E ZFEULL REZE Hlf HES FE2H HY ZEZ MetELUCL
i ii*lopl -r|°H Oi2t0|E] gto| ZH0|7| AIRFRiLICt. OfA| kg & 71| WHo=z s HE & + USLIChL
« Browser HECZ {dl= ZfS HASIL Enter HES =2 HEY AIYS SQIGLICL O0|OA] 7Z4HfQl0|
SAE[AL gt HEO| M 20| EA|ELIC.
« 2EFZ Menu HES °MH O HELICEL OA| s HAE £ JUFLICE CIAEHO0 U= AELE
AHEoE F7LL A2 US HSh= 2 AFBE & USLICH Enter HES =2 HE AILS =QIRLICE

>>4-

R 2fI0f| IR EA
% IC}. Zb W2 Azp=

;O

[

Enter HES FEA| YO Zf0| HFER| YSULCL 1% OlF HES F2H 0|H Hw=2 SO0rULCt

PosDrive NX AFE 7} RUN &EiQ! 2 02| mi2to|g{7t 7|22 HA & 4 QIELIC o[2{st m2to|E{e| gk
A2 1 5HH C|AZ|0[0 *Locked* EIAET} LIEPLICE O] Hm2t0|EIE HRI512H AFES StopSHOFEILICE
H M6 2| 7152 AR5I0] mEto|E] e A2 £ YSLCH (R=Z Chapter 6.3.8.4 Parameter lock (P6.5.2)).
Menu HES 1~2 27t 8 AHEA Main HRE S0tz & USLICL PosDrive NX AFE Application
Manual 0|A mf2t0e =58 25 ¢+ USLICH

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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of2tole J&e| ORA|9 mito[EolAM Hetex HES =8 e I1EQ H Ha mMENEHE 2Y olsE
USLICE
Figure 68 2| Ofzt0|E] Zt HE Atz TO|0IHS LT

NOTE! 2 @S NX OPTA1 EEQ| et tiat #6 O HZSH0| Ao EEof Hus HEE + AsH
(chapter 5.4 &=x). 2|f Y2 M ELO| oiid +24V A AZE += USFHCL O] HYS
HYnt ZEMA 2Yst RAIE 2l SEYUCL

o]
22 &=
Input signals
G1=>2G8
VA
e be. | CERNL
Parameters 4 p | Basic parameters | p | Min Frequency 4)
G12>G8 + P1=>P18 + 13.95 Hz +
[F=-07) [0
e |, | A |2 >
Min Frequency ¥ | Min Frequency e ]
A o £ ek e
,13;95 Hz: i 14.45 Hz
11203.emf]

Figure 68. Parameter value change procedure

6.3.3  Keypad control menu (M3)
ZIHE control H+=0llA control place & MEE 4 USFLICE EZ Hr HES =2 59 0w HE=
& UL,

NOTE! Oim M30IAM 8 & = U

0f

n
I

rir
NE

2 7| &5 7IS0| USLICE

AFE 7} running(modulating)& ¥ o, ®E 32 3% =3 7IHEE active control place 2
7| =7t active control place 7+ ELIC}.

rx
il
el
1%
>
o

AFE 7} stopped(modulating)& & o, ©% 3 2 &% =2 7|WEE active control place 2
7| =7t active control place 7+ ELIC}.

rx
gl
el
o=
>
o

NOTE! o= M3 0]2/e| CtE &R0z 0| 7|s0| &S3HA| 4&LCE
Hi& M3 0[2le| M0l 1, F|HET} active control place 2 MEHE|Z| 92 AMEHOA START HES =2
AFE &€ Startst2{1l o}H 27 MIA|Z|7} LIEFELICE Keypad Control NOT ACTIVE.

6.3.3.1 Control Place MEH

AFE 2 HO] & £ U= Ml 7kA| Z4A(sources)Zt UELICE 2 control place Off CHa 7|THE C|AZg|0[of CHE
7|27} LiEFELICE

Control place Symbol
QEZ M HES AMB5I0 MY REZ S0{7HM control place & WA & [ 1/0 terminals
F UFULCL I O EERA HEQER JFHE ot & = USBLICL | Keypad (panel)
Enter HEQZ QI8k= control place & ME#SHHAIR. CHS TO|Z|Q] Fieldbus

CHoloj 23S & RSHIAIL. Chapter 6.3.3 S ZZ3HIAIL.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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6.3.4 Active Fault menu (M4)
ZIE C|AEZ0|o] A HM 20| x| EA| M4 7} BAEH 22 Hi HES
Fault Menu 2 & £ U&LICT

2 7|2 H|=O0|lAM Active

nr

(chapter 6.3.5 &X)7t C|AZ0|0f| LIEFHLICE ESH FAULT E= ALARM EA|(Figure 68 &= chapter
6.1.1 =X)7t EAIE|L, FAULT Q! Z< 7|m{=o| W7k | ED 7t ZH0[7| AIRHRLICE o2 09| fault 7t SA|0f|
YHstH HEtRA HRE AMESI0] active fault =52 ot & = USLICL

NYO=Z Qs Efoj3 =mT} HAISHH 22| HA| F1, 12 IZE, 00| CHsh Zhket 4F 3 ¥ { 7|s
CC

Activefaulte] H22|= 2 SMIHZ | 10709] faultE& AHAE £ UEFLICL O] C|AEY|0|=Reset HELZ
A2 £ Jon, Tt=E g2 fault trip 0|41} SUSH HEHE ZOFLLICE Reset HE E&= /O E{0|'22| reset
M2 fault 7t siZ 2 W7HA| fault 7t A& |AIELULCH

NOTE! 9|=5t%| o2 C2l0|E restart 2 YA|517| L5, fault & reset 517| 20| 25 Start ASE

HHSHUAIL.
[ReanY]
Y
Normal state, Active faults
no faults
FO

6.3.5 Faulttypes
PosDrive NX AFE Ol= Wl 7HA| |&el Z0| USLICL Ol2fst fA2 E2j0|Ee| &4 JA0 U2t M=z
CHELICE Table 34 2.

oD
=
Operation hours
34:21:05
VA
[ [ sToP [FAuT [ [ sToP [FAuLT
Fl B 1| G
Faultype| 11 Output phase | 4P| Operations days
symbo—TF  T13T13 + 17
Figure 69. Fault display
Table 34. Fault types
Fault type symbol Meaning
A o213t /el Zet2 HIFEYA A HEiE LIEPHUCH E2t0|H7F HR|=R| ¢fon EEs
(Alarm) Z2|7h HQsiA| FELICH A A2 & 30 = 3¢t C|AESH|0]0] Hot UELICH
F FI ) 'Ffault'= E20|EE HAIA[ZLICE E20|HE CHA| AZIGHH ZX|E Z/sHOF HLICt
ault
AR 'AR fault'o| LASHH E2L0|E7} ZA| SAELICE fault 7t AAHECE reset E|1, E2{0|EI REE
(Fault Autoreset) |CHAl AlRSH2{ StL|Ct ORR|2O 2 restart Off AT5HH, Fault trip (FT, Of2 2=)0| ShASH|Ct,
FT ARfault & C2I0|E7} RE{E CIA| A|RE 4 Q= A2 FT fault 7} WAEHLCH
(Fault Trip) FTfault'= 7|22 22 Ffault ot SYSH 505 ZEUCE E210|E7F SA|E|ASH T

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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6.3.6  Fault codes
1 e, Aol Y Y ZX|= Table 35 Off HA|Z|O] UASLICL 2 HiERO| 1@ =2 A Zg AULICL H2M
HiEre| 1 ¥=2 OoEZ|A oMM CHE SEHE Z2IY o £+ U= ZEYUCh mREfoy 3F
“Protection”2 ZZ SHIAIR.
Table 35. Fault codes
Fault . .
Fault Possible cause Correcting measures
Code
AFE has detected too high current()4+l,y) in | - Check cables.

1 Overcurrent .
the resistor cables:

- Check resistors.

The DC-link voltage has exceeded the limit:

2 |Overvoltage 911V for 500V AFE, 1200V for 690 V AFE

Various causes:
- Defective component.
- Brake resistor short-circuit or overload.

7 |Saturation trip

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

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

- Component failure

- Faulty operation

Note exceptional fault data record
Subcodein T.14:

S1 = Reserved

S2 = Reserved

S3 = Reserved

S4 = Reserved

S5 = Reserved

S6 = Reserved

S7 = Charging switch

S8 = No power to driver card

S9 = Power unit communication (TX)
S10 = Power unit communication (Trip)
S11 = Power unit communication

8 |System fault

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

- Most probable cause: too low supply
voltage in the system.
- AFE internal fault.

(Measurement)
DC-link voltage is under the AFE fault
- - In case of temporary supply voltage break,
voltage fimit: reset the fault and restart the AC drive
333VDC for 500V AFE - Check the supply voltage .
9 |Undervoltage | 460 VDC for 690 V AFE PPl Voltage.

- If it is adequate, an internal failure has
occurred.
- Contact your local distributor.

Warni |
(Warning only) S1 = Current unbalance

S2 = DC-Voltage unbalance

AFE . . o
13 Heatsink temperature is under - 10C
undertemperature
. . . - Check the correct amount and flow of
Heatsink temperature is over 90C. . .
AFE L cooling air.
14 Overtemperature warning is issued when .
overtemperature . . - Check the heatsink for dust.
the heatsink temperature exceeds 85C. .
- Check the ambient temperature.
Unbalance between power modules in
paralleled units.
Unbalance . Should the fault re-occur, contact
18 Subcode in T.14:

your local distributor.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Fault . .
Fault Possible cause Correcting measures
Code
. . . Check resistors. Check thermistor connection
. The thermistor input of option board has . . . .
29 Thermistor fault . . (If thermistor input of the option board is not
detected too high resistor temperature. . . oo
in use it has to be short circuited).
IGBT | Bri
IGBT temperature G 'nverter ridge overtfemperature
31 protection has detected too high a short
(hardware)
term overload current
istri LIf licati
35 |Application Problem in application software Contact your distributor yf)u aTre application
programmer check the application program.
37 Device changed | Option board or control unit changed. Same | Reset. Device is ready for use. Old parameter
(same type) type of board or same power rating of drive. | settings will be used.
38 Device added Option board or drive added. Drive of same |Reset. Device is ready for use. Old board
(same type) power rating or same type of board added. |settings will be used.
Option board d.
39 (Device removed p lon board remove Reset. Device no longer available.
Drive removed.
Unknown option board or drive.
Subcode in T.14:
40 | Device unknown |- cocen . Contact the distributor near to you.
S1 = Unknown device
S2 = Power1 not same type as Power2
IGBT Inverter Bridge overtemperature
41 |IGBT temperature | protection has detected too high a short
term overload current
Reset.
. Option board or control unit changed. Set the option board parameters
Device changed . . . .
44 . Option board of different type or again if option board changed. Set
(different type) . . ; o
different power rating of drive. converter parameters again if
power unit changed.
. Option board or drive added. Reset.
Device added . . .
45 . Option board of different type or Set the option board parameters
(different type) . . . .
drive of different power rating added. again.
C Remove fault situation from
External fault Digital input fault. .
external device.
Check board and slot.
54 |Slot fault Defective option board or slot eckboardand 1o I
Contact your nearest distributor.
Te ture limit val t for the PT100
56 |PT100 fault emperature fimit values set for the Find the cause of temperature rise.
have been exceeded.
60 |Cooling fault The cooling circulation of the liquid cooled Check the reason for the cooling
drive has failed. failure from the external system.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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6.3.6.1 Fault time data record
10| LMSHH chapter 6.3.4 O AYE HEHI} HAFULCH 2EE Oli HES FE2H T.1>THE HAIE
Fault time data record Hw2 S0{ZLICt. O] Hw0l= L&Al RaSt 8 2%t HO[E7t 7|ZEULCL O]
7152 AH8At = AMH|A FEAZL Aetel QIS EESHE o =20| EuCh
At Jhset Hlo[E{= CHEat ZEUCt

Table 36. Fault time recorded data

T1 Counted operation days )
(Fault 43: Additional code)
T2 Counted operation hours (hh:mm:ss)
) (Fault 43: Counted operation days) (d)
T3 Output frequency Hz
) (Fault 43: Counted operation hours) (hh:mm:ss)
T.8 DC voltage v
T.9 Unit temperature C
T.10 Run status
T.11 Direction
T.12 Warnings

Real time record
HAIZH0| HAlE|=F Y50 ACH, HOH = T1 F T2 7} ChZat 20| LIEFELC.
T Counted operation days yyyy-mm-dd

T.2 Counted operation hours hh:mm:ss,sss

6.3.7  Fault history menu (M5)

FIIHE BAIQ| H MR Holl /x| HEA| M57t BA| E O, 2% Hr HES S£E2H M2l HR0IA Fault history
Hwoll E01Z = ASUILCE

BE A2 Fault history H'F0| HMALH H2tA HECR 0| ot = £ USLICH ESH 2+ A& Chsh
Fault time data record page (chapter 6.3.6.1 ZtZ)0|| HMA & £ UHLICE 22 HiF HES 52 AHHEA|
0| Himz S0rZ &= UFLICL AFES| HZ22|= LUE &AMtz 2| 30712 fault & &Y &+ ASUCH A
fault history Off U= fault Zi5== Il HO|R[2| gt =0 EAIEUCHHI>H#). Z&Q &M= C|AEH 0|9 21Z
AT 12| BAIZ BA|EUCE 2[4 Z&2 F5.1 2 BA|E|YT 1 0|M9| @& F5.2 2 HA|EUC o220 30
7Ho| SHZER| 2 ZB0| U= E2, 1 O 22 HZ2(0M 7t 2:24E Zets AZU T

X 17

ok

Enter HEZ 2F 2~3 2 O =2MH A 2% 7|Z0| reset ELICt H# 7|37t 0 22 HAELICL

=

@ >
= =
5 ChargeSwitch Operation hours
13:25:43
VA VA
=»
£g He | 15, | IR
Fault history 4P| 11 Output phase |4 P |Operation days
H1>H3 =+ T12T7 + 17
PUSH O to reset
11200.emf

Figure 70. Fault history menu

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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6.3.8  System menu (M6)

7|IHHE BAIQ| A tHAY Mof| X[ EA| M6 O EAIZH REBZ My HES =2 7|2 HwRMM ALY HFz
=012 & USLCh

S8 D2 ME, ABA YolE mi2f0|E ME E= SIEQI0 % AZEQIo{0] e MR Z#2 AFE 9
LEFEMQl ARBa HEE ZEES2 AAH™ Olwo ASLICLH Sl Him % 5kl HOIA| == & 20| 7|2 S (E=
P)et Ml EA|ELCY.

AAS O 7|50 Table 37 0f Lt L&LICH.

System menu functions
Table 37. System menu functions

Code Function Min | Max | Unit Default Selections
English
Deutsch
S6.1 Selction of language English Suomi
Svenska
ltaliano
Active Front
S6.2 Application selection End
application
S6.3 Copy parameters
Load factory defaults
Store set 1
S6.3.1 Parameter sets Load set 1
Store set 2
Load set 2
S6.3.2 Up to keypad All parameters
All parameters
S6.3.3 Down from keypad All but motor parameters
Application parameters
P6.3.4 Autom. Backup Yes No
Yes
S6.4 Parameter comparison
S6.5 Security
S6.5.1 Password Not used 0 = Not used
. Change Change Enabled
S6.5.2 Parameter locking Enabled Change Disabled
. No
S6.5.3 Start-up wizard Yes
S Change Change Enabled
56.5.4 Multimonitoring items Enabled Change Disabled
S6.5.5 OPTAF Remove
S6.6 Keypad settings
P6.6.1 Default page
P6.6.2 Default page/OM
P6.6.3 Timeout time 0 65535 s 30
P6.6.4 Contrast 0 31 18
P6.6.5 Backlight time Always | 65535 | min 10

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Code Function Min | Max | Unit Default Selections
S6.7 Hardware settings
P6.7.1 Internal brake resistor Connected Not connected
Connected
Continuous
P6.7.2 Fan control function Continuous Tgmperature
First Start
Calc temp
P6.7.3 HMI acknowledgment | 200 | 5000 ms 200
P6.7.4 HMI : no. of retries 1 10 5
P2.6.7.5 Sine Filter Not connected
Connected
Normal FC
P2.7.6 Pre-Charge Mode Ext. ChSwitch
S6.8 System information
S6.8.1 Total counters
T6.8.1.1 MWh counter kWh
T6.8.1.2 PwOn Day Counter
T6.8.1.3 PwOn Hour Count.
S6.8.2 Trip counters
T6.8.2.1 MWh counter
16.8.2.2 Clr MWh Counter Not Reset
Reset
T6.8.2.3 PwOn Day Counter
T6.8.2.4 PwOn Hour Count.
T6.8.2.5 Clr Optime cntr Not Reset
Reset
S6.8.3 Software
16.8.3.1 Software package
16.8.3.2 SystemSw version
16.8.3.3 Firmware interf.
16.8.3.4 System load
S6.8.4 Applications
S6.8.5 Hardware
$6.8.5.1 Power unit
$6.8.5.2 Unit Voltage
S6.8.5.3 Brake Chopper
S6.8.5.4 Brake Resistor
S6.8.5.5 Serial number
A:
B:
S6.8.6 Expander boards C:
D:
E:
S6.8.7 Debug
16.8.7.1 System Load
16.8.7.2 Parameter Log
IU filtered
S6.9 Power Monitor IV filtered
IW filtered
S6.11 Power multimon.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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6.3.8.1 Selection of language

PosDrive NX ZIEE 7|HlE= ¥tz 012 7|HHEE Sdl QUHEE 0] %E UE 758 MBS
AAE B0 language selection HO|Z[E ZOAAIQ. 92| EAl= S6.1 YUL|CH 2EZ Hik: HE

£2| mZ nCcZ So{ZLCt 910 0|20| 7ZH0]|7| A|RSHH F|THE EilAE()" CI2 o0{E MEHSH & Q&1L |C},
Enter HEQZ SIQISHIAIR. ZHII0| HE1 F|HES| RE HAE HETF MESH H0|2 BA|ELICL

AZ Bk MES =3 AMER 0H &R S0Z 4 YLt

(READY] (READY)
Mo CEB A 56 | CEB
System Menu 4) v |Language >
S1=2311 + English
~
6 | = N X a2 “
Language v angue
] Enghsh— Francais

Figure 71. Selection of language

6.3.8.2 Copy parameters

Oi2io|e] EAF 7152 2HAL ot = EE OR2H0|E 158 o E2I0|E0A CHE E20|EZ FAlSH 1L

o AEELICE ZE oR2H0jE 80| MA Z|mHEl Y=RE FE COfF, Z|HE7F CHE E2t0|E20| HZEE Efg
oi2tolg 1F0| oY E2t0|Ho| C2ERE AL S é C2jo|E2 CfA| CH2ZE FUoh AAMISH W82 108
HO|RE ZAZFHAIL.

gt E2I0|E0A CHE EZI0|HZ Of2O|EIE 43X oz ZAISH| Ao ni2to|HE 225 & If AFE & Stop
S{OF gL Ct.

Parameter copy Ml (S6.3)0l= Ul 7tA| 7|50] RAELICE

o
=
&

Parameter sets (S6.3.1)

MEA= factory default parameter 2tS CHA| 2E5HY, £ 74| ARBAL Aol m2tn|E| ME (0{Z2[A|0|MH0)
ZotEl RE nOi2l0H)E AAste 2E & £+ UFLCH

Parameter sets HO|Z|] (S6.3.1)0M QEZ O HEZ 52 HA REZ S0{ZLLC} LoadFactDef EIAET}

M0 7| A|2tSL1, Enter HES S8 214 7|E7* 2CE 5015 4 Q&LICH E2t0|HI} A5 O 2 reset ELICH
FE HEIRA HEOR 2 A& EE 2C 7|52 MEHE £ QELICEH Enter HEO R EI0ISHUAIL.
C|AZ2|0|0f 'OK'7} LIEFS mi7}R] 7|EtEI’.;'A|2.
CREADY] (REA ]
53 @D cE 3 1ED CONFIRM
Parameter sets b\ Parameter sets ¢
Select + | — Load FaCtDEf — < CANCEL
(REA_ (REA__
653, | &S 653 1@
Parameter sets Parameter sets
Watt... OK

Figure 72. Storing and loadling of parameter sets
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Upload parameters to keypad (To keypad, S6.3.2)

O] 7Is2 E2i0|E7F HA|E 42 7|29 RE Eloe 1& &HLICt. Parameter copy
Hw0lM To keypad H0|Z] (S6.3.2)E YAUSHIAIR. REZ Ojf HES F2H WY HE=Z O|SRULC
=2t HES AMEsSto] ZE m2to|E SMHE MESIT Enter HES SFSLICL CIAE0[0]| 'OK'7t LEHS
I7HR| 7|CHIAAIL.

jo
Al
§=I
[n
=2
14"
tu
[n

g63 = qmp > qw > CONFIRM
Copy Parameters || Up to keypad P | Up to keypad A chncevae
P13P4 » Select » All param.— : canceL
5539 = 5533 ™
Up to keypad Up to keypad
Wait... OK
11199.emf

Figure 73. Parameter copy to keypad

Download parameters to drive (From keypad, S6.3.3)

0] 7|52 E2{0|E7t STOP HEHQl Ze, Z|IHEo YREE St L= ZE M2HE 18§ E2i0|HZ
Ch2E2E guch

Parameter copy M+=0llA To keypad HO|Z| (S6.3.2)E YUHIIAIL. LEZX HF HES £2M HY RC=2
O|SEiLCt. HetRA HES ALES0] ZE Hi2i0|E, ZEIE A5t 2 m2H|g L= O{E2|F0|M i20|HE
MEiSED Enter HES FELICH CIAZS|0[0f 'OK'7t LIERE Wi7tR| 7|CH| AL,

FIHEN|M AFE 2 M2H0|E{E CHRZE Sh= b= AFEO|A F|THEZQ| Mot QAFRILILE Figure 72 & X,

Automatic parameter backup (P6.3.4)

O HO|A|0flA mi2t0|E| MY 7|52 &3t E= HIEHS & &+ ASULCL LEZ Hin HES =8 Y ZER

SOIZLICE H2teA HEQR 0 Ex OHLRE MESHIAIR.

oj2toje| el 7150| E43st |H, PosDrive NX ZEE 7|HEE A ALEl= 0iE2|A|0|Mo| mizioleE

SARZLICE O1E2|A|0]M0] HAZIH Af O{E2|A|0|Mo| mi2t0|E{E 7|IHE0 YRE & AR E5ULCh OlF

SHEIHH Enter THEE FEUAR. ZIHE0N XFE 0|M0i| ALESH 01E2|#|0|M2] TiEt0|E] AHRE RAISHAH

CHE HES F24HAIR. OJA| chapter 6.3.8.2 0 LI2tl= A|A0f| w2t O] mi2t0|E{E AFE 2 CHREE & £

UELICE

M oiEz|F0|Me| HEIN|EE 7IHE0 ASeZ YERE S Z|o| w2t Al o{E2|A01M2| Upload

parameters to keypad (To keypad, S6.3.2) HIO|R|0ff &t i HA|SHOF BfLICE JEA| O™ oA THA

ORI0HE YEE & & JUs HEHE S5LUCH

NOTE! o{Zz|3[0|40] HAZ|H parameter sets (S6.3.1) L0|Z|Q| mzto|e| Mo A= DiztO|E{7}
ARH|EILICE. 3F O{Z2|AI0| MOl CHE O{Z2|A0|Mo 2 HiZHI|E{E M45{H HA 7|IHEZ M2t0|E(S
YEE sHoF SiLCt.

o]l

6.3.8.3 Parameter comparison

Parameter comparison 5t%| Ml (S6.4)0lM A Di2t0|E Z+S ARBAR 9| mEt0jE] NEQ| b HEE
7|HE ZEF Ztat Hluy = AFLIC

Parameter comparison 5t2| Hw0lA 2EZ M HES =2 LEHO|HE H| LY & USUCH AA| Di2to|E
U2 HA ABAt Ho| mf2tole] Set1 Q| {3t HIWELICH 207t AA|=|R| M W ofzf =0f '0°0] &EA|ELLCE
oi2tole 2ol Setl It CHE FR Hat = 712 P o @A BAIELICH (O : P1forP5 = 5 7H9| Ha} Zh). Hiw
HES ChAl of H =20 AA| gt H|uE 22 2% & A= HOo|AE ¢ & £+ USU L 0] SHHA £

=
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Z (r2ADel ol 7IZg01n g & (R %2 A)Ql o] HAUE FYLICL LS M HES o HY =23
U2 B 4 Qls WY RCO| HaQR| HEOR MY IS WY B L& sl
>
564 e, | Es
ParamComparison [P |Setl
C1=>C3 + 0
OR
664 : o> 564 I.l o>
P Set1 »p2.1.2= 50.0 >
P12>P6 + 200Hz +»
GBM I [ = A EDIT VALUE
P2.1.2= 500 |V
200 Hz- + CONFIRM CHANGE
- ' > 11189.emf

Figure 74. Parameter comparison

6.3.8.4 Safety
NOTE! Security 3t2| Ol (S6.5)= password 2 ESEL|CE OFMGH ZA0| password & HEGHIA|L!

Password (S6.5.1)

Password function (S6.5.1)2 A25t0{ OfE2|H0|M MEHS BLtoZ HH

JI2Ho2 H|YPHS T|ls2 AMBER| 945LICE 7IsS EetH EZE E|1|1-r 52 =2 HW3 ZHE=R

S{ZLCt C|AEZ[0[of] 0 O] 0|1 EetRA HECR T

AO[o] =t U &= UFLICH

NOTE! HYHSE £At2 MAE £z QUELICE HR DENAM 2EZ 0s HES CHA| 22 Timeout time
(P6.6.3)0| C{AEz0[0 = CHE 0 O] '—fEf"”—IEf HAl Ao 7‘*1I° 10 & 45t QEZ Hir
H'I%% FELUICL Enter HES =8| HIZHSE SQIGLICE 0| F, H[HHS 7|50] S435E|7] Mo
Timeout time(P6.6.3)0| Bt2 = U§NA| 7|Ct2{0F SL|CH(Timeout time (P6.6.3 &X)).

Ol EZ|A0IML S AAHE HE5H D SHH A YSE YHSIEt= HAIR|Z7L BA|ELCL EB2teA HES

ALESIY 2SS E AHGLICE

o 02 Yol U3 7I5S HIEHS & £+ USLICE
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H
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e
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r
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=
565 | D 565 | @D # 65 | D #
Password » | Password OR: Password
Not in use -0- > -00-
Figure 75. Password setting
NOTE! Qt4SH Z40| HZEHSE BISHIAR! RESH H|UHSE QU2sHR| QfOM HATH £ QiEL|C

Parameter lock (P6.5.2)

0] 7152 Sdll AHAt= m2toje HEYS 2t &

ni2tojg 30| 245t = 42 nietole g2 HAsH{1 MM C|AZ2|0]of| *locked* HIAET} LIEHIL|CY.
NOTE! o| 7|52 ni2tolg| gfe| F&t HMAUS WA|stR| etELICE
REZ NF HES &2 Y REE S0ZULIC { HES AtE5t0] mZi0|E & MEE HIYSHHAIR.
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~ (=207
15 l% = A 565 =D 5650 B
System Menu 4 ) v | Security P Parameter Lock >
S1>S9 + P12P4 + ChangeEnable
%50 @D A 5657 @D
Parameter Lock/ v Parameter Lock
1ChangeEnable - ChangeDisabl
: = 11191.emf

Figure 76. Parameter locking

Start-up wizard (P6.5.3)

Start-up wizard & E5lf PosDrive NX AFE & Al & 4 USLICL E45t 2 42 AR OfHALE 2GALA
HEtist 10| & OEL|H0IME 2= HIAAIE EAISH CH2 A HA Hiw Lt TIO[RE BEAISHLCE
A2t OPFHAL 843} © A|AH OmOIAM P6.5.3 HOIRE ZHOMA|R. REZ HiF HES o H =8 HY RE=Z
SO{ULICL Hetex| HES AESIH O MBSt Enter HESE ﬁE—.” ERISHIAIR. 7I5E HIZYESt
Sl{H St HME & HOLT’- of2tile 22 No 2 A[ESHA|L.
| ReADY)

P53 EED PE53 CED A PES3 o

Startup wizard > Startup wizard v | Startup wizard q

No NS pYes—

Figure 77. Activation of Start-up wizard

Multimonitoring items (P6.5.4)

PosDrive NX At 7IHE= AA| 242 2o 3707HA] SAl0 2UE™ & £ U= CAEY0|E HSRLCHALE
ol o{Z2|A|0|M Oi =2 chapter 6.3.1 & Chapter Monitoring Zt ZZ). A|AH 072l P6.5.4 H0|2[0]|Af

’—‘.*%*ZPF BUEYS= oS e URE HE £ A=A 6RE FoF £ JUsLICh 18 782 &=

@& (Rea0Y] [Rer0Y)
PESH @D PESY GED PESH D
Multimon. items  |P Q/Iultimoln. items |y Multimon. items
ChangeEnable ChangeEnable- ChangeDisable

Figure 78. Disabling the change of multimonitoring items

6.3.8.5 Keypad settings

AAE Oy ool 7|HHE 2 5tel HiwolA AFE 2FAF AEII0|AS FI7I2 ARBAt el & & UASFLICL
Keypad setting 5t¢l &S ZHSULH (S6.6). 5t Ol Ofol= 7IHE 2fSa ZBE Ul TO|R| (P#)7t

USLICE

[ReAD Y (ReAD Y
666 @EB PLE. | B
Keypad settings |4 P |Default page
P1>P5 + 0.

Figure 79. Keypad settings submenu
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Default page (P6.6.1)
0{7|M Timeout time(P6.6.3) (Timeout time(P6.6.3)
CIAZ 0|7} AHEQ R 0|E5

7|2 HO|&[7} 0 O|H 7|S0]

USHH. LEX Hiw
Hw / TOJA| HSE
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HAUSHH 2EX M H
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Ol M2 =O0HZ 5 USLICH

i B

#2)0|

Q12 (WOIA)E EEE =+ ASLICL
7t 2120 BAlE HO|R|7} 7IHE C|ASEHO[of
HES HY RER O|SELICL B2t HECR MYl Hwo HMSE HESHIAIR.

£2 LU 712302 ol

[ b

URE7L F|IHES

29U0] 72

= THO|R|7t Ml MY

Fob | G Fob | PSR | CONFIRM CHANGE
A 5
Default page | 4 Default\paige v Default page P REEATTO SET acE
O' _/ \_ _/1'\_ ‘ CANCEL
11195.emf

Figure 80. Default page function

Default page in the operating menu (P6.6.2)

o7|0|M AAH =l Tiemout time (P6.6.3) (Timeout time(P6.6.3) &%)0| Bt=E|[ALt F|THEQ| M0 HZL|CY,
ZZ5HAIL (Figure 80).

7|2 H0|AE

2oVl

Timeout time (P6.6.3)
F|IHE C|AZYH0|7} 7|2 HO|R] (P6.6.1)2 SO0t 2= A|ZHE HoIgtct. (7|2 m|o|A|

o
482

Timeout time
(P6.6.1) Z=x)

REZ Mlw HE
o

MAF= HiHS

o
= =
2% Olr HES =2 UA=Al O] HiwZ =012

=2 HY HEZ SOUU. sk= EIYOIR AlZts

4 Q&L

M5t Enter HEOR EOISIHAIR.

REA ] &=
PEE3 CED PL63 D PEE IS CONFIRM CHANGE
Timeout time > Timeout time Timeout time o o
90 s * -90-s. -60-s.
11196.emf

Figure 81. Timeout time setting
NOTE! 7|2 m0|Z] 20| 00| EfAUOFR AlZH HHO| HEE(R| 4&UL T

Contrast adjustment (P6.6.4)
CIAE 07t 22 o 4% ErorR AlZt

—

(P6.6.3)= EZSHIAIL.

231 St E2AE Sl HHIE 2¥E & UBLICE Timeout time

Backlight time (P6.6.5)
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1~65535% E= "' S0IM AHER| HEtE
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stolgt 4 UL

4 Ql&LC ZF M A= Timeouttime (P6.6.3)2 &R,
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7. Appendices
7.1  Wiring diagrams
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Figure 82. Wiring diagram for FI9 and FI710
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Figure 83. Wiring diagram for FI13
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Figure 84. Wiring diagram for control circuit
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Figure 85. Circuit diagram for DC/DC-power supply if over-temperature protection is connected to the I/O
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Figure 86. Circuit diagram for DC/DC-power supply if over-temperature protection is connected to the DC/DC-power supply
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Figure 87. Circuit diagram for LCL filter without integrated DC/DC-power supply
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7.2 Dimensions
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Figure 88. FI9 Dimensions
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Figure 89. FI10 Dimensions
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Figure 90. FI13 Dimensions
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7.3  Power conversion equipment

7.3.1 Technical data

Table 38. Addiitional technical specifications for PosDrive AFE units used in grid converter applications

Operating voltage

NXA_xxxx5: 465-800 V DC
NXA_xxxx6: 640-1100V DC

Maximum operating DC current

See Chapter 7.3.2.

. |
DC connection ¢

85 kA when fuses are used as per the fuse tables for
grid converters with circuit breaker, busbar, busbar
supports, enclosures, etc., which are sized for 85 kA
based on relevant installation standards.

to the DC load

Maximum inverter backfeed current

Depends on the DC fuse rating.
See Chapter 4.12.

begin operation

Minimum DC voltage for inverter to

The DC link must be charged up to 85% of nominal
DC voltage (1.35 % grid nominal VAC)

Nominal voltage

See Chapter 7.3.2.

Current (maximum continuous)

See Chapter 7.3.2.

Inrush current

Duration: { 10 ms

Peak value: Depends on the short circuit capacity of
the grid (grid impedance), grid voltage, LCL filter/LC
filter, etc.

Frequency

See Chapter 7.3.2.

Power (maximum continuous)

See Chapter 7.3.2.

AC connection Power factor range

-0.95...+0.95 with 100% active power.

Other power factor values depend on the selected
control mode.

See the application manual for details.

Maximum output fault current

The value depends on grid impedance and

the fuse It value. The maximum output current(from
the inverter to the grid) is limited by the fast
overcurrent protection, the software overcurrent
protection, or the output current limit of the inverter.
If the fault occurs upstream of the AC fuses, one of
these limits the current from the inverter to the fault.

Maximum output overcurrent
protection

Depends on the AC fuse rating.
See Chapter 4.12.

Configuration type

Delta-connection on the converter side is recommended.
For other configurations, please contact local Danfoss
representatives for further assistance.

External isolation
transformer
(not in the scope of
Danfoss supply)

Electrical ratings *

+ The transformer’s secondary nominal voltage
must be selected according to load DC voltage
variation and/or grid code requirements. Refer to
the design guide (DPD02146) or a local Danfoss
representative for further assistance.

+ Rated Power of the transformer must
be similar or higher than the maximum power of
the inverter or group of inverters.

+ Frequency: 50/60 Hz

+ Transformer must indicate losses and SC current.

+ Transformer secondary winding impedance must
be > 4%, if LCfilter is used

Environmental ratings

Must be based on the installation location, end user
requirements, compliance with applicable safety
standards and directives, etc.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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Enclosure class IPOO
Pollution degree 2
Over voltage category ovcli
Protection class (IEC 61140) Class|
* See the Grid converter application manuals (DPD01599 and DPD01978) and reference designs for more specific information.

Ambient conditions

Protection

7.3.2  Power ratings
Table 39. AC output/AC input ratings for PosDrive AFE units used in grid converter applications

Enclosure Volt_age* Current
size nominal® " ac
[VAC]

Frequency Frequency
nominal range [Hz]
[Hz]

Power at pf 1.0

Code

NXA_01685 FI9 400 140 50 50/60

NXA_02055 FI9 400 170 50 50/60 118
NXA_02615 Fl9 400 205 50 50/60 142
NXA_03855 FI10 400 300 50 50/60 208
NXA_04605 FI10 400 385 a0 50/60 267
NXA_11505 FI13 400 1030 50 50/60 714
NXA_13005 FI13 400 1150 a0 50/60 797
NXA_01256 Fl19 600 100 50 50/60 104
NXA_01446 FI9 600 125 50 50/60 130
NXA_01706 FlI9 600 144 50 50/60 150
NXA_02616 FI10 600 208 50 50/60 216
NXA_03256 FI10 600 261 a0 50/60 271
NXA_09206 FI13 600 820 50 50/60 852
NXA_10306 FI13 600 920 50 50/60 956

* Voltage range : see the Design guide (DPD02146) and the PosDrive Select web tool.

Table 40. DC input/DC output ratings for PosDrive AFE units used in grid converter applications

Enclosure  Voltage nominal at Voltage range Current maximum

size nominal AC [VDC] * [V DC] continuous [ADC]

NXA_01685 FI19 630 465-800 154
NXA_02055 F19 630 465-800 187
NXA_02615 FI9 630 465-800 225
NXA_03855 FI10 630 465-800 330
NXA_04605 FI10 630 465-800 423
NXA_11505 FI13 630 465-800 1133
NXA_13005 FI13 630 465-800 1265
NXA_01256 F19 945 640-1100 110
NXA_01446 FI19 945 640-1100 137
NXA_01706 F19 945 640-1100 158
NXA_02616 FI10 945 640-1100 229
NXA_03256 FI10 945 640-1100 287
NXA_09206 FI13 945 640-1100 902
NXA_10306 FI13 945 640-1100 1012

* 1.575 x nominal AC voltage. The value 1.575 comes from the ratio 1.5 (v 2 + control margin) between the
DC link and INU side, plus 5% filter losses.

Local contacts : https://www.danfoss.com/en/contact-us/contacts-list/
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