VACON

DRIVEN BY DRIVES

THE RELIABLE CHOICE

VACON® NXS is a compact AC drive in the power range of 0.37—560 kW and supply voltages of
208—690 V for heavy use in machines, buildings and all branches of industry.

The robust design incorporates effective protection against The wide and flexible standard 1/0 and option for five /0
supply network disturbances. Trip-free operation is also boards provide versatile controllability. The most common
guaranteed due to sophisticated motor control principles fieldbus options are also available.

and motor/drive protection features, component selection

and effective cooling. The modular design of the VACON NXS brings several

advantages: the control terminals are safely separated
Enclosure classes of IP21 and IP54 and integrated high- from power terminals, upgrading the control inputs and
level EMC filters make the VACON NXS suitable for all outputs is easy and convenient, replacing the cooling fan
environments. (the only regularly replaceable component] is fast, the

display panel can be utilized for parameter copying, etc.
The Start-Up Wizard and the standard All-In-One
application package make parameter setting extremely
easyin all cases, from simple to complex.

Snap-on fan

FEATURES
Robust power

Easy to use display panel module
Interactive programming with Start-Up Wizard

Versatile All-in-One package

PID controller and PFC for 1-5 pumps

Special applications available Connection to
(water application package, etc.) PC or door
Five slots for control boards (2 basic boards and installation kit
3 option boards)

High switching frequency, low noise

Steady state speed error < 1%

Low torque ripple

Starting torque > 200%, depending on AC drive sizing

Suitable for multi-motor applications

Removable

- / display

Separate
control unit,
flexible 1/0
interface

VACON® NXS
ROBUST DRIVE FOR HEAVY USE connections

Touch-protected



RATINGS AND DIMENSIONS

Mains voltage 525—690 V, 50/60 Hz, 3~, Wall-mounted units

LOADABILITY MOTOR SHAFT POWER
Low (+40°C) High (+50°C) 690V supply
ACDRIVE TYPE Rated 10% Rated 50% Maximum 10% 50% FRAME DIMENSIONS
continuous overload continuous. overload current s overl. overl. SIZE W*H*D (mm)
currenti (A} | current(Al | currenti(A) | current(A] P (kW) P (kW)
NXS 0004 6A2L0SSS 45 5.0 3.2 48 64 3 22 FR6 195+519%237
NXS 0005 6A2L0SSS 55 61 45 68 9.0 4 3 FR6 195+519+237
NXS 0007 6A2L0SSS 75 8.3 55 8.3 1o 55 4 FR6 195+519%237
NXS 0010 6A2L0SSS 10 1m0 75 n3 15.0 75 55 FR6 195+519+237
NXS 0013 6A2L0SSS 13.5 149 10 15.0 200 n 75 FR6 195+519%237
NXS 0018 6A2L0SSS 18 19.8 13.5 203 27 15 n FR6 195+519+237
NXS 0022 6A2L0SSS 2 2.2 18 27.0 36 185 15 FR6 195+519%237
NXS 0027 6A2L0SSS 27 29.7 2 33.0 44 22 185 FR6 195+519+237
NXS 0034 6A2L0SSS 34 37 27 “ 54 30 22 FR6 195+519%237
NXS 0041 6A2L0SSS 41 45 34 51 68 375 30 FR7 237*591*257
NXS 0052 6A2L0SSS 52 57 “ 62 82 45 37.5 FR7 237+591+257
RATINGS AND DIMENSIONS NXS 0062 6A2L0SSS 62 68 52 78 104 55 4 FRS 2914758344
NXS 0080 6A2L0SSS 80 88 62 93 124 75 55 FRS 291+758+344
NXS 0100 6A2L0SSS 100 10 80 120 160 90 75 FR8 291+758+344
The mechanical design is extremely compact. The IP54 units in particular are the smallest AC drives on WE 05 GAALIE e e o o o o e . TR
. ) ) . By
the market. All units are suitable for both wall and enclosure mounting with all necessary components: NoagiGua e, 2 L0 SSF iz s o i 23 i o isd oY
NXS 0170 6A2L0SSF 170 187 144 216 25 160 132 FRY 480*1150%362
integrated EMC filters, AC chokes, cable protection, dust and water protection. The effective super- NXS 0208 6A2LOSSF 208 229 170 255 289 200 160 FR9 480*1150°362
cooling principle allows high ambient temperatures and high switching frequencies without derating. For all VACON NXS drives, overloadability is defined as follows:
High: 1.5 x Iy (1 min/10 min) @ 50°C; Low: 1.1 x I_(1 min/10 min) @ 40°C; I for 2 sec every 20 sec
Mains voltage 380—500 V, 50/60 Hz, 3~, Wall-mounted units
Mains voltage 525—690 V, 50/60 Hz, 3~, Standalone units
LOADABILITY MOTOR SHAFT POWER
LOADABILITY MOTOR SHAFT POWER
LOW (+40°C) HIGH (+50°C) 400 VSUPPLY
) Low (+40°C) High [+40°C) 690V supply
ACDRIVE TYPE Rated 10% Rated 50% Maximum 10% 50% FRAME DIMENSIONS
continuous overload continious — B il il SIZE W*H*D (mm) ACDRIVE TYPE Rated 10% Rated 50% Maximum 10% 50% FRAME DIMENSIONS
o
e | amee || amerimi || et P (kW) P kW) continuous overload continuous overload currentls | overload | overload SIZE W*H*D (mm)
5 ORI vy » 22 33 v » Ym p— e currentIL(Al | current(A) | currentiH(A) | current(A) P (kW) P (kW)
NXS 0004 5A2H1SSS 43 W7 33 50 62 5 " FRG 128+292*190 NXS 0261 6A2L0SSA 261 287 208 312 375 250 200 FRI0 59572018602
NXS 0005 5A2H1SSS 5.6 62 43 65 8.6 22 15 FRG 128+292+190 NXS 0325 6A2L0SSA 325 358 261 392 470 315 250 FRI0 595°2018+602
NXS 0007 5A2H1SSS 76 8.4 5.6 8.4 108 3 22 FR4 128+292*190 NXS 0385 6A2L0SSA 385 424 325 488 585 355 315 FRI0 595+2018%602
NXS 0009 SA2H1SSS 9 9.9 7.6 1.4 14 4 3 FRA 128+292*190 NXS 0416 6A2L0SSA* 416 458 325 488 585 400 315 FR10 595*2018%602
-
B 0 2H 1555 N s i R 2 - ‘ i 128252 NXS 0460 6A2L0SSA 460 506 385 578 693 450 355 RN 794%2018+602
2
zig EU“;‘; g:;::zzz ;‘; ;;‘; li ;ig g’z‘ 7115 3: Ez: 122‘2::5:2 NXS 0502 6A2L0SSA 502 552 460 690 828 500 450 FR11 794+2018%602
s s A2 1 1 sce i N b i s, R k = Jpplta - NXS 0590 6A2L0SSA® 590 649 502 753 904 560 500 FR11 794+2018+602
NXS 0038 5A2H1SSS 38 ) 31 I 62 22 15 FR6 19575197237 « max. ambient temperature of +35°C
NXS 0045 5A2H1SSS 46 51 38 57 7 22 22 FR6 195%519%237 :
NXS 0061 5A2H1SSS 6 67 44 69 92 30 22 FR6 195+519+237
NXS 0072 5A2H0SSS 72 79 61 92 122 37 30 FR7 237%591%257
NXS 0087 5A2H0SSS 87 96 72 108 144 45 37 FR7 237+591%257 Hardware configurations, Standalone units
NXS 0105 5A2H0SSS 105 116 87 131 174 55 45 FR7 237*591+257 ’ B
NXS 0140 5A2H0SSS 140 154 105 158 210 75 55 FR8 291°758+344 s 1
NXS 0168 5A2H0SSS 170 187 140 210 280 90 75 FR8 291+758%344 FUNCTION AVAILABILITY ! 1 ! 1
NXS 0205 5A2H0SSS 205 226 170 255 336 10 90 FR8 291+758+344 ~ 5
1P21 Standard
NXS 0261 5A2HOSSF 261 287 205 308 349 132 10 FRY 48011507362
NXS 0300 5A2HOSSF 300 330 245 368 b 160 132 FR9 480*1150%362 1P54 (FR10 only) Optional (H: +20mm) !
' -
Integrated fuses Standard
Mains voltage 380—500 V, 50/60 Hz, 3-, Standalone units e oadswitch Optichal o o
EMC filtering L Standard —— i |
LOADABILITY MOTOR SHAFT POWER EMC filtering T Optional 1 |
.
LOW (+40°C) High (+40°C) 400V supply Integrated brake chopper Optional
, (cabling top entry) H: +122 mm)
ACDRIVE TYPE Rated 10% Rated 50% Maximum 10% 50% FRAME DIMENSIONS
continuous overload continuous overload currentls | overload | overload SIZE W*H*D (MM)
currentIL(A] | current(A) | currentif(Al | current(A] P (kW) P (kW)
NXS 0385 5A2L0SSA 385 424 300 450 540 200 160 FR10 595*2018*602
NXS 0460 5A2L0SSA 460 506 385 578 693 250 200 FRI0 595+°2018+602
NXS 0520 5A2L0SSA* 520 572 460 690 828 250 250 FRI0 595°2018+602
NXS 0590 5A2L0SSA 590 649 520 780 936 315 250 FR11 794+2018+602
NXS 0650 5A2L0SSA 650 715 590 885 1062 355 315 FR11 794+2018+602
NXS 0730 5A2L0SSA 730 803 650 975 170 400 355 FR11 794+2018+602

* max. ambient temperature of +35°C




Mains voltage 208—240 V, 50/60 Hz, 3~, Wall-mounted units

RATINGS AND DIMENSIONS

LOADABILITY MOTOR SHAFT POWER
Low (+40°C) High (+50°C) 230V supply
ACDRIVETYPE Rated 10% Rated 50% Maximum 10% 50% FRAME Dimensions
continuous overload continuous overload currentls overl. overl. SIZE WaHEDmm]
current | (A) current (A) current | 4 (A) current (A) P (kW) P (kW)

NXS 0004 2A2H1SSS 4.8 5.3 3.7 5.6 7.4 0.75 0.55 FR&4 128*292*190
NXS 0007 2A2H1SSS 6.6 7.3 4.8 7.2 9.6 11 0.75 FR4 128+*292*190
NXS 0008 2A2H1SSS 7.8 8.6 6.6 9.9 13.2 1.5 11 FR&4 128*292*190
NXS 0011 2A2H1SSS " 121 7.8 11.7 15.6 2.2 1.5 FR4 128+%292*190
NXS 0012 2A2H1SSS 12.5 13.8 n 16.5 22 3 2.2 FR4 128*292*190
NXS 0017 2A2H1SSS 17.5 19.3 12.5 18.8 25 4 3 FRS 144%391*214
NXS 0025 2A2H1SSS 25 275 17.5 26.3 35 5.5 4 FR5 144*391*214
NXS 0031 2A2H1SSS 31 341 25 37.5 50 7.5 5.5 FRS5 144%391*214
NXS 0048 2A2H1SSS 48 52.8 31 46.5 62 n 75 FRé 195*519*237
NXS 0061 2A2H1SSS 61 67.1 48 72.0 96 15 " FR6 195*519*237
NXS 0075 2A2HO0SSS 75 83 61 92 122 22 15 FR7 237*591*257
NXS 0088 2A2HO0SSS 88 97 75 113 150 22 22 FR7 237*591*257
NXS 0114 2A2HO0SSS M4 125 88 132 176 30 22 FR7 237*591*257
NXS 0140 2A2HO0SSS 140 154 105 158 210 37 30 FR8 291*758*344
NXS 0170 2A2HO0SSS 170 187 140 210 280 45 37 FR8 291*758*344
NXS 0205 2A2HO0SSS 205 226 170 255 336 55 45 FR8 291*758*344
NXS 0261 2A2HOSSF 261 287 205 308 349 75 55 FRY 480°1150%362
NXS 0300 2A2HOSSF 300 330 245 368 444 90 75 FR9 480*1150*362

VACON - NXS-0003-5-A-2-H-1-5-5S-5-A1A2000000

—_—

Product Range
VACON NXS

Current Rating (Low Overload)
Ex: 0003 = 3A

Supply Voltage
2=208-240V Three Phase
5=380-500V Three Phase
6=525-690V Three Phase

Keypad Option

A =Standard Alpha-Numeric Display

B =No Keypad

F = Dummy Keypad (No interface]

G = Graphical Display (Cyrillic Languages)

Enclosure Class
2=1P21/UL Type 1

5= IP54/UL Type 12

T = Flange Mounting Factory Installed

EMC Emission Levels
H = fulfils the standard EN/IEC 61800-3 + A1, category C2

T =fulfils the standard EN/IEC 61800-3 + A1, category C4 *

L= fulfils the standard EN/IEC 61800-3 + A1, category C3
C =fulfils the standard EN/IEC 61800-3 + A1, category C1

Brake Chopper
0= No Brake Chopper

1= Integrated Brake Chopper

2= Integrated Brake Chopper + Brake Resistor

Electrical
S = Standard 6-Pulse w/ Integrated Choke
B = DC Bus Connection

M
S = Standard Air Cooled Drive
G = Standard Air Cooled Drive, No Conduit Box*

Card Modifications
S = Standard Connection / Not Varnished
V= Standard Connection / Varnished Boards

Option Boards (Installed)

Each Two-digit code represents a card slot in order from
left to right, Slot A, Slot B, Slot C, Slot D, Slot E

A=Basicl/0 Cards

B =1/0 Expansion Cards

C=Communications Cards

D = Special Option Cards.

TYPE CODE KEY

* Low eath current solution for IT networks

VACON NXS CONTROL UNIT

There are no fixed inputs or outputs in the VACON NXS. There are
five slots (A, B, C, D and E) for I/0 boards, and a suitable board can
be selected for each slot [see the table below).

The NXS units are delivered with OPT-A1 and OPT-A2 boards if the
1/0 is not specified. In many countries, boards OPT-A1 and OPT-A3
are used as standard /0 as the galvanically isolated thermistor
input is often required.

Removable terminals, snap-in card installation, automatic card
identification and instructions on the drive help making quick
connections. If necessary, the inputs, outputs and fieldbus boards
can be added in the field. The VACON NXS is simply the most flexible
frequency converter series on the market.

An external +24 V supply option enables communication with the

control unit even if the mains supply is switched off (e.g. fieldbus
communication and parameter settings).

VACON OPTION BOARDS

Card typecode Cardslot 1/ 0 signal
A|/B|C|D|E|D |DO DI Al Al A0 A0 RO RO +10V | Therm +24 Pt100 42-240
bo mA mA mA mA NO NO ref EXT VAC NOTE
£V isol. v isol. NC +24V input
Basic 1/0 cards (OPT-A)
OPT-A1 6 1 2 1 1 2
OPT-A2 2
OPT-A3 1 1 1
OPT-A8 6 1 2 1 1 2 1)
OPT-A9 611 2 1 1 2 2,5 mm? terminals
1/0 expander cards (OPT-B)
OPT-B1 6 1 electable DI/DO
OPT-B2 1 1 1
OPT-B4 1 2 1 2)
OPT-BS 3
OPT-B8 1 3
OPT-B9 1 5
Fieldbus cards (OPT-C)
OPT-C2 RS-485 (Multiprotocol) Modbus, N2
OPT-C3 Profibus DP
OPT-C4 LonWorks
OPT-C5 Profibus DP (D9 type connector)
OPT-Cé CANopen (slave)
OPT-C7 DeviceNet
OPT-C8 RS-485 (Multiprotocol, D9 type connector) Modbus, N2
OPT-CI Modbus/TCP
OPT-CJ BACNet
OPT-CP ProfiNet 1/0 (Ethernet)
OPT-CQ Ethernet I/P (Ethernet)

NOTES: Allowed slots for the board are marked in blue.

1) analogue signals galvanically isolated as a group, 2) analogue signals galvanically isolated separately.




OPT-A1
Terminal | Defaults settings Programmable
1 +10V | Reference voltage
Al1+ | Frequency reference 0-10V -10-+10V, 0/4-20 mA
Al1- | Al common (GND) Differential
Al2+ | Frequency reference 4-20 mA 0-20mA, 0/-10V-10V
Al2- | Al common (differential) GND
+24V | Control supply (bidirectional)
GND | 1/0 Ground
DINT | Start forward Many possibilities
DIN2 | Startreverse Many possibilities
DIN3 | External fault input Many possibilities
CMA | Common for DINT - DIN3 (GND) Floating
12 +24V | Control supply (bidirectional)
13 GND | I/0Ground
D 14 DIN4 | Multi-step speed select 1 Many possibilities
D 15 DIN5 | Multi-step speed select 2 Many possibilities
D 16 DIN6 | Fault reset Many possibilities
17 CMB | Common for DIN4 - DINé (GND) Floating
18 AO1+ | Output frequency (0-20 mA) Many possibilities
19 AO1- | AO common (GND) 4-20mA, 0-10V
20 DO1 READY, | < 50 mA, U < 48 VDC Many possibilities

Default settings of OPT-A1, OPT-A2 and OPT-A3 for the Basic and Standard Applications.

VACON NXS STANDARD I/0

OPT-A2
+24V  GND | Terminal | Defaults settings | Programmable
3 Cl21 Rot
.| 22 RO1 7 RUN | Many possibilities
. ® 23 ROT |
24 RO2
ZBDVACVMN 25 RO2 7 FAULT | Many possibilities
N 26 RO2
OPT-A3 (alternative)
+24V  GND | Terminal Progr
: 21 RO1
22 RO1 7 RUN | Many possibilities
® 7% RIS —
23UVAC~MV 25 RO2 | FAULT | Many possibilities
N 26 RO2 i
28 TI1+ | Thermistor Warning, fault,
% 129 TN- | input fault no response

OTHER TYPICAL OPTIONS

OPTION ORDER TYPECODE AVAILABILITY NOTE

IP54 enclosure Factory option Al Replace 2" by ‘5" in the type code, e.g. NXS02605A5H0 (SSS...]
IP5-FR_ FR4, FRS, FR6 IP54 kit, e.g. IP5-FR4

Through-hole mounting Factory option FR4-FR9 E.g. NXS02605ATHOSTS..., IP54 back, IP21 front, kits available

Integrated brake choppers

Standard

FR4-6/230, 500 V

E.g. NXS00455A2H1 (SSS...)

Factory option

FR7-/230V,500V
FR6-/690V

E.g. NXS02605A2H1 (SSS...)

A maximum of three values can
be monitored simultaneously
(the multi-monitoring feature).

FIRST-CLASS USABILITY

The uncluttered text display panel with a well-defined menu structure and functions such as automatic

parameter copy and start-up wizard makes commissioning and fine-tuning as easy as possible.

VACON® PC tools are available for download through our website at www.vacon.com.

VACON PC TOOLS INCLUDE

e VACON NCDrive for parameter setting, copying, storing,

printing, monitoring and controlling

e VACON NCLoad for software updating and uploading

special software to the drive

¢ VACON® Programming tool is available for making
tailor-made software. A license key and training required.

* The VACON PC tools require only an RS232C cable for
communication with the drive (no adapters etc. required).

External brake resistors

(380 - 500V range)

BRR-0022-LD-5

00035-00225

BRR-0031-LD-5 00315

BRR-0045-LD-5

00385-00455

BRR-0061-LD-5 00615

BRR-0105-LD-5

00725-01055

BRR-0300-LD-5

01405-03005

LD = Light duty: 5sec nominal torque braking from

nominal speed decreasing linearily to zero, once per 120 sec.
HD = Heavy duty: 3 sec nominal torque braking at

nominal speed + 7 sec nominal torque braking from nominal
speed decreasing linearily to zero, once per 120 sec.
Replace LD by HD in the type code, e.g. BRR-0105-HD-5
Brake resistors are also available for 208-240 V and 525-690 V NXS drives

The brake resistor manual is available for more precise selection

Integrated brake resistors Factory option FR4-6/500V. Replace ‘1" by 2" in the typecode, e.g. NXS00455A2H2 (SSS...)
Light duty: 2 sec nominal torque braking from
nominal speed decreasing linearily to zero, once per 60 sec.
Graphical display panel Factory option All Replace ‘A" by ‘6", e.g. NXS0045562H1 [SSS..), supports Chinese & Russian
PAN-G All Order typecode when ordered separately
Panel door installation sets DRA-028B (-04B, -15B) All Length of RS232C cable is specified in the typecode, e.g.
DRA-02B includes 2-meter R5232C cable
Varnished circuit boards Factory option All Frame sizes FR4-FR8: replace the 'S’ by V', e.q.
NXS00455A2H1SSV..., frame size FR9-FR11: replace 'S’ by ‘6’
C-level RF filters Factory option FR4-6/500V. Replace 'H' by ‘C'in the typecode, e.g. NXS00455A5C (SSS..)

Du/dt & sinus filters

Available for all drives, contact local Vacon supplier

Basic Standard Local/Remote Multi-step Speed Control
1/0 | Defaults 1/0 | Defaults 1/0 | Defaults 1/0 | Defaults

Al | fref P AT | fref P AlT | B fref P Al | fref P
Al2 | fref P Al2 | fref P Al2 | Afref P Al2 | fref P
DI1 | Startforward DIl | Startforward P DIl | AStart forward P DI1 | Start forward P
DI2 | Startreverse DI2 | Startreverse [ DI2 | AStartreverse B DI2 | Startreverse B
DI3 | External fault P DI3 | External fault P DI3 | External fault [® DI3 | External fault P
DI4 | Speed select 1 DI4 | Speed select 1 DI4 | B Start forward P Dl4 | Speed select 1

DI5 | Speed select?2 DI5 | Speed select2 DI5 | BStartreverse B DI5 | Speed select?2

DI6 | Faultreset Dl6 | Fault reset DI6 | A/B selection DI6 | Speed select3

AO1 | fout P AO01 | fout B AO01 | fout P AO1 | fout P
DO1 | Ready DO1 | Ready P DO1T | Ready P DO1 | Ready P
RO1 | Run RO1 | Run P RO1 | Run P RO1 | Run P
RO2 | Fault RO2 | Fault P RO2 | Fault P RO2 | Fault P

Suitable for most purposes

Basic, with more

programming possibilities

Two external control places

16 fixed speeds



All-in-one Application Water Solutions application Special Applications
package (standard) package (option) (several options)

Local / Multi-step ~ Multi-
Remote Speed "~ master

PFC -

PID Standard
Control Lift
# Advanced
Level Control
Standard
Multi- Fire mode
Basic purpose PID

MultiFollower
Pump and PFC

Fan Control

SOFTWARE MODULARITY

The All-in-One application package has seven applications (=default settings and functionality of controlinputs and outputs,
see tables below) which can be selected with one parameter. The application will also be requested by the Start-up Wizard
at the first power-up. With this single setting, the controls can be programmed e.g. for two external control places or a
pressure control with the integrated PID controller. In most cases, the default basic application is suitable and only the
min/max frequencies as well as motor nominal values must be set.

Thanks to the modular software applications made by the VACON Programming tool (based on IEC 61131 standard), the All-
in-One application package can be replaced by the Water application package that contains several applications optimized
for water handling. There are also several other general-purpose software applications available.

PID Control Multi-purpose Control Pump and Fan Control
P =Programmable 1/0 | Defaults 1/0 | Defaults 1/0 | Defaults

Al1 | PID reference P Al | fref P All | PID reference P
Al2 | PID actual value P Al2 | fref B Al2 | PID actualvalue P
DI1 | PID start/stop DI1 | Start forward P DI1 | PID start/stop P
DI2 | External fault P DI2 | Startreverse P DI2 | Interlock 1 P
DI3 | Fault reset P DI3 | Faultreset B DI3 | Interlock 2 P
DI4 | fctrlstart/stop Dl4 | Jog speed sel P DI4 | fctristart/stop P
DI5 | Jogspeed select P DI5 | External fault P DI5 | Jogspeed select P
DI6 | PID/f ctrlselect DI6 | Acc/dectime sel P DI6 | PID/f ctriselect B
AO01 | fout B AO01 | fout B AO01 | fout B
DO1 | Ready P DO1 | Ready P DO1 | Fault P
RO1 | Run P ROT | Run P RO1 | Autochange 1 P
RO2 | Fault P RO2 | Fault P RO2 | Autochange 2 P
When PID is required Most flexible of all Control of up to five pumps

with auto-change

I /"J
Y- \

2ND ENVIRONMENT

EMC AND INSTALLATION ENVIRONMEN

The product family standard EN/IEC 61800-3 + Al sets limits for
both emissions and immunity of radio frequency disturbances. The
environment has been divided into the 15t and 2" environments, i.e.
in practice, the public and industrial networks, respectively.

Radio Frequency Interference (RFI) filters are typically required to
meet the EN/IEC 61800-3 + Al standard. These filters are integrated
in the VACON NXS as standard.

The 208-240V and 380-500 V ranges of the VACON NXS (FR4-FR9)

fulfills the requirements of the 1st and 2nd environments (H level:

EMC Selection Table, restricted distribution

T

1ST ENVIRONMENT

EN/IEC 61800-3 + A1, category C2). No additional RFI filters
or cabinets are required. The FR10-FR11 and the 525-690 V
range of the VACON NXS fulfills the requirements of the 2
environment (L-level: EN/IEC 61800-3 + A1, category C3).

The units in the frame sizes of FR4, FR5 and FRé (the voltage
range from 380 to 500 V) are also available with extremely
low-emission integrated EMC filters (C level: EN/IEC 61800-3
+ A1, category C1). This is sometimes required in very sensitive

locations such as hospitals.

VACON NXS EMC i i ial Area Ci cial Light Industry Area Heavy Industry Marine
c 0
H R R R 0 (o]
L R
T R (IT Network) R (IT Network)

R =Required ; 0 = Optional

10



TECHNICAL DATA

Mains Input voltage Uip 208...240V; 380...500 V; 525...690 V; (-10%...+10%)
connection Input frequency 50...60 Hz (+ 10%)
Connection to mains Once per minute or less (normal case)
Motor Output voltage 0—Uin
connection Continuous output current High overloadability: I
Low overloadability: I
Overloadability High: 1.5 x Iy (1 min/10 min), Low: 1.1 xI;_(1 min/10 min)
Max. starting current Igfor2severy20s
Output frequency 0..320 Hz
Frequency resolution 0.01 Hz
Control Control method Frequency control U/f; Open Loop Vector Control (speed, torque)

characteristics

Switching frequency

208..240V/380..500V: FR4-6:1..16 kHz; Factory default: 10 kHz
FR7-9:1...6 kHz; Factory default: 3.6 kHz
FR10-11: 1...6 kHz; Factory default: 3.6 kHz

525..690V: FR4-11: 1...6 kHz, Factory default: 1.5 kHz
Field weakening point 8..320 Hz
Acceleration time 0.1..3000 sec
Deceleration time 0.1..3000 sec

Braking

DC brake: 30% * Ty (without brake resistor), flux braking

Ambient conditions

Ambient operating temperature

-10°C (no frost)...+50°C: Iy (FR10-FR11: max +40°C)
-10°C [no frost)..+40°C: I (NXS 0520 5, NXS 0416 6 and NXS 0590 6: max +35C)

Storage temperature

-40°C...+70°C

Relative humidity

0to 95% RH, non-condensing, non-corrosive, no dripping water

Air quality:
- chemical vapours
- mechanical particles

IEC 60721-3-3, unit in operation, class 3C2
IEC 60721-3-3, unit in operation, class 352

Altitude 100% load capacity [no derating) up to 1000 m
1-% derating for each 100 m above 1000 m; max. 3000 m (max. 2000 m for 690 V)
Vibration 5...150 Hz: Displacement amplitude 1 mm (peak) at 5...15.8 Hz

EN/IEC 60068-2-6

(FR10-FR11: 0,25 mm (peak] at 5...31 Hz)
Max acceleration amplitude 1 G at 15.8...150 Hz (FR10 and up: 1 G at 31...150 Hz)

Shock
EN/IEC 60068-2-27

UPS Drop Test (for applicable UPS weights)
Storage and shipping: max 15 G, 11 ms (in package)

Enclosure class

IP21 and IP54

EMC Immunity Fulfilall EMC immunity requirements
Emissions EMC level C: EN/IEC 61800-3 + A1, category C1
EMC level H: EN/IEC 61800-3, + A1 category C2
EMC level L: EN/IEC 61800-3, + A1 category C3
EMC level T: Low earth-current solution suitable for IT networks, EN61800-3 + A1, category C4
Safety EN/IEC 61800-5-1, CE, UL, cUL;
(see unit nameplate for more detailed approvals)
Control Analogue input voltage 0..+10V (=10 V...+10 V joystick control), Rj = 200 kQ, resolution 0.1%, accuracy +1%
connections Analogue input current 0(4)...20 mA, R; = 250 Q differential, resolution 0.1%, accuracy +1%
(OPT-A1, -A2

or OPT-A1, -A3)

Digital inputs

6, positive or negative logic; 18..30 VDC

Auxiliary voltage

+24 V, £10%, max. 250 mA

Output reference voltage

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

Analogue output

0(4)...20 mA; R|_max. 500 @, resolution 10 bit, accuracy +2%

Digital output

Open collector output, 50 mA/48 V

Relay outputs

2 programmable change-over (NO/NC) relay outputs (OPT-A3: NO/NC+NO)
Switching capacity: 24 VDC/8 A, 250 VAC/8 A, 125
VDC/0.4 A. Min. switching load: 5 V/10 mA

® Production and R&D

MANUFACTURING
and R&D on 3 continents

Vacon partner

VACON AT YOUR SERVICE

VACON - TRULY GLOBAL

® Vacon PLC

VACON SALES AND SERVICE
in nearly 30 countries

W Vacon own sales offices

VACON

DRIVEN BY DRIVES

Vacon is driven by a passion to develop, manufacture and sell the best AC drives and inverters in the world — and to
provide customers with efficient product life-cycle services. Our AC drives offer optimum process control and energy
efficiency for electric motors. Vacon inverters play a key role when energy is produced from renewable sources.
Vacon has production and R&D facilities in Europe, Asia and North America, and sales and service operations in
nearly 90 countries.

Served by Vacon partner

SALES AND SERVICE PARTNERS
in 90 countries

Thermistor input (OPT-A3)

Galvanically isolated, Rirjp = 4.7 kQ

Protections

Overvoltage, undervoltage, earth fault, mains supervision, motor phase supervision,
overcurrent, unit overtemperature, motor overload, motor stall, motor underload,
short-circuit of +24 Vand +10 V

reference voltages
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AT LEAST THE 10 FOLLOWING STEPS OF THE START-UP QUICK GUIDE MUST BE PERFORMED
DURING THE INSTALLATION AND COMMISSIONING.

VACON®NX

AC DRIVES IF ANY PROBLEMS OCCUR, PLEASE CONTACT YOUR LOCAL DISTRIBUTOR.

Start-up Quick Guide

NXS/P DRIVES
ENCLOSURES IP21 AND IP54

Check that the delivery corresponds to your order, see Chapter 3.

Before taking any commissioning actions read carefully the safety instructions
in Chapter 1.

b
U s E R s M n N U n L . Before the mechanical installation, check the minimum clearances around the unit

and check the ambient conditions in Chapter 5.

Check the size of the motor cable, mains cable, mains fuses and check the cable
connections, read Chapters 6.1.1.1 to 6.1.1.5.

Follow the installation instructions, see Chapter 6.1.5.

Control connections are explained in Chapter 6.2.1.

If the Start-Up wizard is active, select the language of the keypad and the application
you want to use and confirm by pressing the Enter button. If the Start-Up wizard is not

active, follow the instructions 7a and 7b.

Select the language of the keypad from the Menu Mé, page 6.1. Instructions on using
the keypad are given in Chapter 7.

Select the application you want to use from the Menu M§, page 6.2. Instructions
on using the keypad are given in Chapter 7.

All parameters have factory default values. In order to ensure proper operation,
check the rating plate data for the values below and the corresponding parameters
of parameter group G2.1.

nominal voltage of the motor
nominal frequency of the motor
nominal speed of the motor
nominal current of the motor
motor cos¢

All parameters are explained in the All in One Application Manual.
Follow the commissioning instructions, see Chapter 8.

The Vacon NX_ Frequency Converter is now ready for use.

Vacon Plc is not responsible for the use of the frequency converters against
the instructions.

VACON

DRIVEN BY DRIVES Tel. +358 (0)201 2121 » Fax +358 (0)201 212 205
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ABOUT THE VACON NXS/P USER'S MANUAL

CONTENTS
Congratulations for choosing the Smooth Control provided by Vacon NX Frequency Converters!

VACON NXS/P USER’S MANUAL The User’s Manual will provide you with the necessary information about the installation, commissioning
and operation of Vacon NX Frequency Converters. We recommend that you carefully study these instructions
before powering up the frequency converter for the first time.

INDEX

This manual is available in both paper and electronic editions. We recommend you to use the electronic
SAFETY version if possible. If you have the electronic version at your disposal you will be able to benefit from
the following features:

—_

EU DIRECTIVE
RECEIPT OF DELIVERY The manual contains several links and cross-references to other locations in the manual which makes

it easier for the reader to move around in the manual, to check and find things faster.
TECHNICAL DATA
INSTALLATION The manual also contains hyperlinks to web pages. To visit these web pages through the links you must

have an internet browser installed on your computer.
CABLING AND CONNECTIONS

CONTROL KEYPAD
COMMISSIONING
FAULT TRACING

O 00 NN o o~ WwN

All specifications and information are subject to changes without further notice.

24-hour support +358 (0)201 212 575 » Email: vacon@vacon.com Tel. +358 (0)201 2121 » Fax +358 (0)201 212 205




VACON ® 5

Vacon NXS/P User's Manual
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8. COMMISSIONING........ooiitiiiis i e s e 119 1. SAFETY

8.1 Safety

8.2 Commissioning of the frequency converter.............cccooiiiiiiiiic 119 ONLY A COMPETENT ELECTRICIAN MAY CARRY OUT
9. FAULT TRACING ... .oii ittt s b s s b s s 122 THE ELECTRICAL INSTALLATION

1.1 Danger

1 The components of the power unit of the frequency converter are live when
Vacon NX_ is connected to mains potential. Coming into contact with this
voltage is extremely dangerous and may cause death or severe injury.
The motor terminals U, V, W and the DC-link/brake resistor terminals are live
when Vacon NX_ is connected to mains, even if the motor is not running.

After disconnecting the frequency converter from the mains, wait until the fan
stops and the indicators on the keypad go out (if no keypad is attached see the
indicators on the cover). Wait 5 more minutes before doing any work on Vacon

NX_ connections. Do not even open the cover before this time has expired.
Always ensure absence of voltage before starting any electrical work!
4 The control I/0-terminals are isolated from the mains potential. However,

the relay outputs and other I/0-terminals may have a dangerous control
voltage present even when Vacon NX_ is disconnected from mains.

Before connecting the frequency converter to mains make sure that the
Vacon NX_ front and cable covers are closed.

If Vacon NX_ is disconnected from mains while running the motor,
it remains live if the motor is energized by the process. In this case the
motor functions as a generator feeding energy to the frequency converter.

1.2 Warnings

1 The Vacon NX_ frequency converter is meant for fixed installations only.

Do not perform any measurements when the frequency converter

is connected to the mains.

3 The earth leakage current of Vacon NX_ frequency converters exceeds
3.5 mA AC. According to standard EN61800-5-1, a reinforced protective
ground connection must be ensured. See Chapter 1.4.

4 If the frequency converter is used as a part of a machine, the machine
manufacturer is responsible for providing the machine with a disconnecting
device (EN 60204-1).

5 Only spare parts delivered by Vacon can be used.

6 After the power-up, power brake or fault reset the motor will start imme-
diately if the start signal is active, unless the pulse control for Start/Stop
logic has been selected. Futhermore, the 1/0 functionalities (including start

inputs) may change if parameters, applications or software are changed.
Disconnect, therefore, the motor if and unexpected start can cause danger.

7 Prior to measurements on the motor or the motor cable, disconnect the
motor cable from the frequency converter.

24-hour support +358 (0)201 212 575 » Email: vacon@vacon.com Tel. +358 (0)201 2121 » Fax +358 (0)201 212 205
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1.3 Cautions

1 Do not perform any voltage withstand tests on any part of Vacon NX_. There
is a certain procedure according to which the tests shall be performed.
Ignoring this procedure may result in damaged product.

Do not touch the components on the circuit boards. Static voltage discharge
may damage the components.

If a fault protection relay is used, it must be of at least type B, preferably
B+ (according to EN 50178) , with a trip level of 300 mA. This is for fire
protection, not for touch protection in grounded systems.

1.4 Earthing and earth fault protection

The Vacon NX_ frequency converter must always be earthed with an earthing conductor connected to the

earthing terminal .

The earth leakage current of Vacon NX_ exceeds 3.5 mA AC. According to EN61800-5-1, one or more of the
following measures shall be applied, unless the touch current can be shown to be less than 3.5 mA AC or
10 mA DC:

A fixed connection and
a. The protective earthing conductor shall have a cross-sectional area of at least 10 mm? Cu or
16 mm? Al,

or

b. Anautomatic disconnection of the supply in case of loss of continuity of the protective earthing conductor.
See Chapter é.

or

c. Provision of an additional terminal for a second protective earthing conductor of the same cross-
sectional area as the original protective earthing conductor.

Cross-sectional area of phase conductors M|n|mum cross-se.ctlonal area of the
Imma corresponding protective earthing conductor
[mm?]
S<16 S
16<S<35 16
35<S S/2

The values above are valid only if the protective earthing conductor is made of the same metal as the phase
conductors. If this is not so, the cross-sectional area of the protective earthing conductor shall be determined
in a manner which produces a conductance equivalent to that which results from the application of this table.

Table 1. Protective earthing conductor cross-section

The cross-sectional area of every protective earthing conductor which does not form part of the supply
cable or cable enclosure shall, in any case, be not less than:
- 2,5 mm? if mechanical protection is provided or
- 4 mm? if mechanical protection is not provided. For cord-connected equipment, provisions
shall be made so that the protective earthing conductor in the cord shall, in the case of
failure of the strain-relief mechanism, be the last conductor to be interrupted.

24-hour support +358 (0)201 212 575 » Email: vacon@vacon.com
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The earth fault protection inside the frequency converter protects only the converter itself against earth
faults in the motor or the motor cable. It is not intended for personal safety.

Due to the high capacitive currents present in the frequency converter, fault current protective switches
may not function properly.
1.5 Running the motor

Warning symbols
For your own safety, please pay special attention to the instructions marked with the following symbols:

= Dangerous voltage

= General warning

>p>

= Hot surface - Risk of burn

MOTOR RUN CHECK LIST

1 Before starting the motor, check that the motor is mounted properly and

ensure that the machine connected to the motor allows the motor to be started.

Set the maximum motor speed (frequency) according to the motor and the
machine connected to it.

Before reversing the motor make sure that this can be done safely.

Make sure that no power correction capacitors are connected to the motor
cable.

Make sure that the motor terminals are not connected to mains potential.

O BWIN

NOTE! You can download the English and French product manuals with applicable safety, warning

and caution information from www.vacon.com/downloads.

REMARQUE Vous pouvez télécharger les versions anglaise et francaise des manuels produit
contenant 'ensemble des informations de sécurité, avertissements et mises en garde applicables

sur le site www.vacon.com/downloads.

Tel. +358 (0)201 2121 » Fax +358 (0)201 212 205
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2. EU DIRECTIVE
2.1 CE marking

The CE marking on the product guarantees the free movement of the product within the EEA (European
Economic Areal.

Vacon NX_ frequency converters carry the CE label as a proof of compliance with the Low Voltage Directive
(LVD) and the Electro Magnetic Compatibility (EMC). The company SGS FIMKO has acted as the Competent
Body.

2.2 EMCdirective
2.2.1 General

The EMC Directive provides that the electrical apparatus must not excessively disturb the environment it is
used in, and, on the other hand, it shall have an adequate level of immunity toward other disturbances from
the same environment.

The compliance of Vacon NX_ frequency converters with the EMC directive is verified with Technical
Construction Files (TCF) checked and approved by SGS FIMKO, which is a Competent Body. The Technical
Construction Files are used to authenticate the conformity of Vacon frequency converters with the Directive
because such a large-sized product family is impossible to be tested in a laboratory environment and
because the combinations of installation vary greatly.

2.2.2 Technical criteria

Our basic idea was to develop a range of frequency converters offering the best possible usability and
cost-efficiency. EMC compliance was a major consideration from the outset of the design.

Vacon NX_ frequency converters are marketed throughout the world, a fact which makes the EMC require-
ments of customers different. As far as the immunity is concerned, all Vacon NX_ frequency converters are
designed to fulfil even the strictest requirements, while as regards the emission level, the customer may
want to upgrade Vacon's already high ability to filter electro-magnetic disturbances.

2.2.3 Vacon frequency converter EMC classification

Vacon NX_ frequency converters are divided into five classes according to the level of electromagnetic
disturbances emitted, the requirements of a power system network and the installation environment
(see Chapter 2.2.3.1). The EMC class of each product is defined in the type designation code.

Vacon EMC class C1 (NX_5, FR4 to FRé, Protection class IP54):

Frequency converters of this class comply with the requirements of category C1 of the product standard
EN 61800-3 (2004). Category C1 ensures the best EMC characteristics and it includes converters the rated
voltage of which is less than 1000V and which are intended for use in the 1st environment. NOTE! If the
protection class of the frequency converter is IP21 the requirements of class C1 are fulfilled only as far
as the conducted emissions are concerned.

Vacon EMC class C2 (NX_5, FR4 to FRY and NX_2, FR4 to FR9):

Frequency converters of this class comply with the requirements of category C2 of the product standard
EN 61800-3 (2004). Category C2 includes converters in fixed installations and the rated voltage of which

is less than 1000V. The class C2 frequency converters can be used both in the 1st and the 2nd environment.

24-hour support +358 (0)201 212 575 » Email: vacon@vacon.com
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Vacon EMC class L (Protection classes IP21 and IP54: NX_5 FR10 and greater, NX_6é FRé6 and greater):
Frequency converters of this class comply with the requirements of category C3 of the product standard
EN 61800-3 (2004). Category C3 includes converters the rated voltage of which is less than 1000 V and
which are intended for use in the second environment only.

Vacon EMC class T:

Frequency converters of this class fulfil the product standard EN 61800-3 (2004] if intended to be used
in IT systems. In IT systems, the networks are isolated from earth, or connected to earth through high

impedance to achieve a low leakage current. NOTE! If converters are used with other supplies, no EMC
requirements are complied with.

Vacon EMC class N:
The drives of this class do not provide EMC emission protection. These kinds of drives are mounted in

enclosures. NOTE! An external EMC filter is usually required to fulfil the EMC emission requirements.

All Vacon NX_ frequency converters fulfil all EMC immunity requirements (standard EN 61800-3 (2004)).

Warning: In a domestic environment this product may cause radio interference in which case the
user may be required to take adequate measures.

Note: For changing the EMC protection class of your Vacon NX_ frequency converter from class H or L to
class T, please refer to the instructions given in Chapter 6.1.3.

2231  Environment definitions.in product standard EN 61800-3 (2004]

First environment: Environment that includes domestic premises. It also includes establishments directly
connected without intermediate transformers to a low-voltage power supply network which supplies
buildings used for domestic purposes.

NOTE! Houses, apartments, commercial premises or offices in a residential building are examples of first
environment locations.

Second environment: Environment that includes all establishments other than those directly connected
to a low-voltage power supply network which supplies buildings used for domestic purposes.

NOTE! Industrial areas, technical areas of any building fed from a dedicated transformer are examples
of second environment locations.

2.2.4 Manufacturer's declaration of conformity

The following pages present the Manufacturer’s Declarations of Conformity assuring the compliance
of Vacon frequency converters with the EMC-directives.

Tel. +358 (0)201 2121 » Fax +358 (0)201 212 205
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VACON

DRIVEN BY DRIVES

EU DECLARATION OF CONFORMITY

We
Manufacturer’'s name: Vacon Oyj
Manufacturer’s address: P.0.Box 25

Runsorintie 7
FIN-65381 Vaasa

Finland
hearby declare that the product
Product name: Vacon NXS/P Frequency converter
Model designation: Vacon NXS/P 0003 2... to 0300 2...

has been designed and manufactured in accordance with the following standards:

Safety: EN 60204 - 1 (2009) (as relevant)
EN 61800-5-1 (2007)

EMC: EN61800-3 (2004)
and conforms to the relevant safety provisions of the Low Voltage Directive (2006/95/EC)
and EMC Directive 2004/108/EC.

It is ensured through internal measures and quality control that the product conforms
at all times to the requirements of the current Directive and the relevant standards.

Y o
In Vaasa, 31st of August, 2010 ////M{///[ /,/WV

Vesa Laisi
Presidente

The year the CE marking was affixed: 003

24-hour support +358 (0)201 212 575 » Email: vacon@vacon.com
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EU DECLARATION OF CONFORMITY

We
Manufacturer’'s name: Vacon Oyj
Manufacturer’s address: P.0.Box 25

Runsorintie 7
FIN-65381 Vaasa

Finland
hearby declare that the product
Product name: Vacon NXS/P Frequency converter
Model designation: Vacon NXS/P 0003 5... to 1030 5...

has been designed and manufactured in accordance with the following standards:
Safety: EN 60204 - 1 (2009) (as relevant)

EN 61800-5-1 (2007)
EMC: EN61800-3 (2004)

and conforms to the relevant safety provisions of the Low Voltage Directive (2006/95/EC)
and EMC Directive 2004/108/EC.

It is ensured through internal measures and quality control that the product conforms
at all times to the requirements of the current Directive and the relevant standards.

iy AP
In Vaasa, 31st of August, 2010 /&/,//f% /%%%/

Vesa Laisi
Presidente

The year the CE marking was affixed: 2002

EU DIRECTIVE
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vn c’JON 3. RECEIPT OF DELIVERY
Vacon NX_ frequency converters have undergone scrupulous tests and quality checks at the factory before
DRIVEN BY DRIVES they are delivered to the customer. However, after unpacking the product, check that no signs of transport
damages are to be found on the product and that the delivery is complete (compare the type designation of
EU DECLARATION OF CONFORMITY the product to the code below (Figure 3-1).
We Should the drive have been damaged during the shipping, please contact primarily the cargo insurance
Manufacturer’s name: Vacon Oyj company or the carrier.
Manufacturer’s address: P-O-BO)f 2&__’ If the delivery does not correspond to your order, contact the supplier immediately.
Runsorintie 7
FIN-65381 Vaasa In the small plastic bag included in the delivery you will find a silver Drive modified sticker. The purpose
Finland of the sticker is to notify the service personnel about the modifications made in the frequency converter.
Attach the sticker on the side of the frequency converter to avoid losing it. Should the frequency converter
hearby declare that the product be later modified (option board added, IP or EMC protection level changed), mark the change in the sticker.
Product name: Vacon NXS/P Frequency converter
Model designation: Vacon NXS/P 0004 6... to 0820 6...

has been designed and manufactured in accordance with the following standards:

Safety: EN 60204 - 1 (2009) (as relevant)
EN 61800-5-1 (2007)

EMC: EN61800-3 (2004)
and conforms to the relevant safety provisions of the Low Voltage Directive (2006/95/EC)
and EMC Directive 2004/108/EC.

It is ensured through internal measures and quality control that the product conforms
at all times to the requirements of the current Directive and the relevant standards.

Py o
In Vaasa, 31st of August, 2010 /ﬁ///[/ /’%M/

Vesa Laisi
Presidente

The year the CE marking was affixed: 200

4%
g
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3.1 Type designation code
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RECEIPT OF DELIVERY

(S 0000 5 A2 H1 SSV A1A20000C3

Option boards; each slot is represented by two characters where:
A = basic I/0 board, B = expander I/0 board,
C = fieldbus board, D = special board

Hardware modifications; Supply - Mounting - Boards
Sxx =6-pulse connection (FR4 to FR14)
Bxx = Additional DC-connection (FR8...FR12)
Jxx =FR10...11 stand-alone with main switch and DC-link terminals
X°x = Air-cooled drive
xxS = Standard boards (FR4 to FR8)
xxV = Varnished boards (FR4 to FR8)
xxF = Standard boards (FR9 to FR14)
xxG = Varnished boards (FR9 to FR14)
xxA = Standard boards (FR10 to FR12 standalone drives)
xxB = Varnished boards (FR10 to FR12 standalone drives)
xxN = separate IP54 control box, unvarnished PCBs (FR9 IP0O, > FR10)
xx0 = separate IP54 control box, varnished PCBs (FR9 IP00, > FR10)
xxX = separate P00 control box, unvarnished PCBs (FR9 1P00)
xxY = separate IP00 control box, varnished PCBs (FR9 IP00)
Brake chopper
0=Nobrake chopper
1=Internal brake chopper
2 = Internal brake chopper and resistor
EMC emission level
C = fulfils requirements of category C1 of standard EN61800-3 (2004},
1st environment and rated voltage less than 1000V
H = fulfils requirements of category C2 of standard EN61800-3 (2004),
fixed installations and rated voltage less than 1000V
L = fulfils requirements of category C3 of standard EN61800-3 (2004),
2nd environment and rated voltage less than 1000V
T = fulfils standard EN61800-3 (2004) when used in IT networks
N = No EMC emission protection An external EMC filter needed

| Enclosure class:
0 =1P00 (FR only), 2=1P21/NEMA 1, 5 =1P54 (NEMA 12), T = through-hole mounted

Control keypad:
A=standard (alpha-numeric)
B =no local control keypad
F =dummy keypad
G =graphicdisplay

| Nominal mains voltage (3-phase):
2 = 208-240Vac, 5=380-500Vac, 6 =500-690Vac (ALl 3-phase)

| Nominal current (low overload)
| 0007=7 A 0022 =22 A, 0205 = 205 Aetc.

| Product range: NXS =standard, NXP = high-performance

11432_uk

Figure 3-1. Vacon NX_ type designation code

NOTE! Ask your nearest Vacon representative office for other possible installation combinations.
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3.2

SV A1A20000C3

Option boards; each slot is represented by two characters where:

A = basic I/0 board, B = expander I/0 board,
C = fieldbus board, D = special board

Hardware modifications; Supply - Mounting - Boards
Sxx=6-pulse connection (FR4 to FR14)
Bxx = Additional DC-connection (FR8...FR12)
Jxx = FR10...11 stand-alone with main switch and DC-link terminals
X°x = Air-cooled drive
xxS = Standard boards (FR4 to FR8)
xxV = Varnished boards (FR4 to FR8)
xxF = Standard boards (FR9 to FR14)
xxG = Varnished boards (FR9 to FR14)

xxA = Standard boards (FR10 to FR12 standalone drives)
xxB = Varnished boards (FR10 to FR12 standalone drives)
xxN = separate IP54 control box, unvarnished PCBs (FR? IP0O, > FR10)
xx0 = separate IP54 control box, varnished PCBs (FR9 IP00, > FR10)
xxX = separate IP00 control box, unvarnished PCBs (FR9 I1P00)
xxY = separate IP00 control box, varnished PCBs (FR9 IP00)

Brake chopper

0=No brake chopper

1=Internal brake chopper

2 = Internal brake chopper and resistor

EMC emission level

C = fulfils requirements of category C1 of standard EN61800-3 (2004),
1st environment and rated voltage less than 1000V

H = fulfils requirements of category C2 of standard EN61800-3 (2004,
fixed installations and rated voltage less than 1000V

L = fulfils requirements of category C3 of standard EN61800-3 (2004),
2nd environment and rated voltage less than 1000V

T = fulfils standard EN61800-3 (2004) when used in IT networks

N = No EMC emission protection An external EMC filter needed

| Enclosure class:

| 0=1P00 (FR only), 2=1P21/NEMA 1, 5=1P54 (NEMA 12}, T = through-hole mounted

Control keypad:
A=standard (alpha-numeric)

B=no local control keypad
F =dummy keypad
G =graphic display

| Nominal mains voltage (3-phasel:

| 2 = 208-240Vac, 5=380-500Vac, 6 =500-690Vac (All 3-phase)

| Nominal current (low overload)

| 0007=7 A, 0022 = 22 A, 0205 = 205 Aetc.

| Product range: NXS =standard, NXP = high-performance

|
11432_uk
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Storage

If the frequency converter is to be kept in store before use make sure that the ambient conditions are
acceptable:

Storing temperature  -40...+70°C
Relative humidity <95%, no condensation

If the converter is to be stored during longer periods power should be connected to the converter once
ayear and kept on for at least 2 hours. If the storage time exceeds 12 months the electrolytic DC capacitors
need to be charged with caution. Therefore, such a long storage time is not recommended. If longer storage
time is, however, necessary, follow the instructions in Chapter 3.3.1 to recharge the capacitors.

3.3 Maintenance

In normal conditions, Vacon NX_ frequency converters are maintenance-free. However, regular maintenance
is recommended to ensure a trouble-free operation and a long lifetime of the drive. We recommend to follow
the table below for maintenance intervals.

Maintenance interval Maintenance action

Whenever necessary e Clean heatsink
Regularly e Check tightening torques of terminals
12 months [if unit stored) e Recharge capacitors (see chapter 3.3.1)
6-24 months e Check input and output terminals and control
(depending on environment] 1/0 terminals.

e Clean cooling tunnel.
e Check operation of cooling fan, check for
corrosion on terminals, busbars and other

surfaces
e Check door filters in case of cabinet installation
5-7 years e Change cooling fans:
- main fan

- internal IP54 fan

- cabinet cooling fan/filter
5-10 years e Change DC bus capacitors

Table 3-1. Maintenance intervals

3.3.1 Capacitor recharge

After a longer storage time the capacitors need to be recharged in order to avoid capacitor damage.
Possible high leakage current through the capacitors must be limited. The best way to achieve this
is to use a DC-power supply with adjustable current limit.

1) Set the current limit to 300...800mA according to the size of the drive.

2] Then connect the DC-power supply to the B+/B- terminals (DC+ to B+, DC- to B-) of the DC-Llink or directly
to the capacitor terminals. NX converters with no B+/B- terminals (FR8/FR9) can be powered connecting
the DC-supply between two input phases (L1 and L2).

3) In drives FR8 to FR12: To ensure full recharge of capacitors, remove the fuses of the cooling fan.
Ask factory for further instructions if necessary.

4) Then set the DC-voltage to the nominal DC-voltage level of the unit (1.35*Un AC) and supply the converter
for at least 1h.

If DC-voltage is not available and the unit has been stored much longer than 12 months re-energised,
consult the factory before connecting power.

24-hour support +358 (0)201 212 575 » Email: vacon@vacon.com
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3.4 Warranty

Only manufacturing defects are covered by the warranty. The manufacturer assumes no responsibility
for damages caused during or resulting from transport, receipt of the delivery, installation, commissioning
or use.

The manufacturer shall in no event and under no circumstances be held responsible for damages and
failures resulting from misuse, wrong installation, unacceptable ambient temperature, dust, corrosive
substances or operation outside the rated specifications.

Neither can the manufacturer be held responsible for consequential damages.

The Manufacturer’s time of warranty is 18 months from the delivery or 12 months from the commissioning
whichever expires first (Vacon Warranty Terms).

The local distributor may grant a warranty time different from the above. This warranty time shall be specified
in the distributor’s sales and warranty terms. Vacon assumes no responsibility for any other warranties

than that granted by Vacon itself.

In all matters concerning the warranty, please contact first your distributor.
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4.  TECHNICAL DATA
4.1 Introduction

Figure 4-1 presents the block diagram of the Vacon NX_ frequency converter. The frequency converter
mechanically consists of two units, the Power Unit and the Control Unit. Pictures of the mechanical
assemblage on Pages 64 to 73.

The three-phase AC-choke (1) at the mains end together with the DC-link capacitor (2] form an LC-filter,
which, again, together with the diode bridge produce the DC-voltage supply to the IGBT Inverter Bridge (3)
block. The AC-choke also functions as a filter against High Frequency disturbances from the mains as well
as against those caused by the frequency converter to the mains. It, in addition, enhances the waveform

of the input current to the frequency converter. The entire power drawn by the frequency converter from
the mains is active power.

The IGBT Inverter Bridge produces a symmetrical, 3-phase PWM-modulated AC-voltage to the motor.

The Motor and Application Control Block is based on microprocessor software. The microprocessor controls
the motor basing on the information it receives through measurements, parameter settings, control /0
and control keypad. The motor and application control block controls the motor control ASIC which, in turn,
calculates the IGBT positions. Gate drivers amplify these signals for driving the IGBT inverter bridge.

Power Brake resistor*
module h r_-_-_.f.
r b |
| | i
i Ubrake | 3 '
i 1 1 Chopper* 16aT |
Maiins Integrated input module Rectifier Inverter gg;;eol:ts Mn(:or
. YN — jorm=m-- '
II:; I "N 3~ J_ - | Ut0Output '
o _[>|_ T 2) _IK Viiitter
& YN = ] :
i J[}r\arg.res 3~ iw:_____.'
i . [——] |
1 | Fan i
i i Power Measure- —
} } ®: SUPPIV\ ments |
PE f—-|
|t W - |
Drivers i
e T -
| |
! ¢ Control T I 1 |
! } Keypad | \
[ : Motor and +| Motor | |
: — IApplication| Control
[ Control } (_’Riziz_(:ontrol K Asic” | [
! ontrol {
i module ‘ :I I: } |
: ‘ CoTtDrnl CDF;Drol ECo?/tBoLE Corlytorol } i
i ‘L EEEEEEEa EeEEEEnE R \ I
*The brake resistor can be installed internally in sizes FR4 to FRé [NX_2 and NX_5). In all other frames
of voltage classes NX_2 and NX_5, as well as in all frames of all other voltage classes, the brake
resistor is available as option and installed externally.
Brake chopper belongs to the standard equipment in sizes FR4 to FRé, while in greater sizes
(FR7 to FRY) it is optional.

Figure 4-1. Vacon NX_ block diagram
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The control keypad constitutes a link between the user and the frequency converter. The control keypad

is used for parameter setting, reading status data and giving control commands. It is detachable and can
be operated externally and connected via a cable to the frequency converter. Instead of the control keypad,
also a PC can be used to control the frequency converter if connected through a similar cable.

You can have your frequency converter equipped with a control I/0 board which is either isolated (OPTA8)
or not isolated (OPTAT1) from the ground.

The basic control interface and the parameters (the Basic Application] are easy to use. If a more versatile
interface or parameters are required, a more suitable application can be chosen from the "All in One+"
Application Package. See the "All in One+" Application Manual for more information on the different
applications.

A brake resistor is available as internal option for frames FR4 to FRé of voltage classes NX_2 and NX_5.
In all other frames of voltage classes NX_2 and NX_5, as well as in all frames of all other voltage classes,

the brake resistor is available as option and installed externally.

Optional I/0 expander boards that increase the number of inputs and outputs to be used are also available.
For closer information, contact the Manufacturer or your local distributor (see back cover).
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4.2 Power ratings

4.2.1 Vacon NX_2 - Mains voltage 208-240 V

High overload =

Low overload =

All sizes are available as IP21/NEMA1 or IP54/NEMA12.

Max current IS, 2 sec/20 sec, 150% overloadability, 1 min/10 min
Following continuous operation at rated output current, 150% rated output current (IH)
for 1 min, followed by a period of load current less than rated current, and of such
duration that the r.m.s output current, over the duty cycle, does not exceed rated

output current (IH)

Max current IS, 2 sec/20 sec, 110% overload ability, 1 min/10 min
Following continuous operation at rated output current, 110% rated output current (IL)
for 1 min, followed by a period of load current less than rated current, and of such
duration that the r.m.s output current, over the duty cycle, does not exceed rated

output current (IL)

24 ® VACON TECHNICAL DATA

4.2.2 Vacon NX_5 - Mains voltage 380-500 V

High overload = Max current IS, 2 sec/20 sec, 150% overloadability, 1 min/10 min

Following continuous operation at rated output current, 150% rated output current (IH)
for 1 min, followed by a period of load current less than rated current, and of such
duration that the r.m.s output current, over the duty cycle, does not exceed rated
output current (IH)

Max current IS, 2 sec/20 sec, 110% overloadability, 1 min/10 min

Following continuous operation at rated output current, 110% rated output current (IL)
for 1 min, followed by a period of load current less than rated current, and of such
duration that the r.m.s output current, over the duty cycle, does not exceed rated
output current (IL)

All sizes are available as IP21/NEMA1 Sizes FR4 to FR10 are additionally available as IP54/NEMA12.
FR12 is available only as NXP.

Low overload =

Mains voltage 208-240V, 50/60 Hz, 3~

Mains voltage 380-500 V, 50/60 Hz, 3~

Motor shaft power

FrEquetnCy Loadability
converter :
type Low High 230 V supply
Rated 10% Rated 50% 10% 50%
continuous | overload | continuous | overload | current | overload
current I, | current | currently | current 40°C 50°C
(A) (A) (A) (A) P(kW) P(kW)
NX_ 0003 2" 3.7 4.1 2.4 3.6 0.55 0.37
NX_ 0004 2 4.8 5.3 3.7 5.6 0.75 0.55
NX_ 0007 2 6.6 7.3 4.8 7.2 1.1 0.75
NX_ 0008 2 7.8 8.6 6.6 9.9 1.5 1.1
NX_ 00112 11 12.1 7.8 11.7 2.2 1.5
NX_0012 2 12.5 13.8 11 16.5 3 2.2
NX_0017 2 17.5 19.3 12.5 18.8 4 3
NX_ 00252 25 275 17.5 263 55 4
NX_ 00312 31 34.1 25 37.5 7.5 5.5
NX_ 0048 2 48 52.8 31 46.5 11 7.5
NX_ 00612 61 67.1 48 72.0 15 11
NX_ 00752 75 83 61 92 22 15
NX_ 0088 2 88 97 75 113 22 22
NX_01142 114 125 88 132 30 22
NX_ 0140 2 140 154 105 158 37 30
NX_0170 2 170 187 140 210 45 37
NX_ 0205 2 205 226 170 255 55 45
NX_ 02612 261 287 205 308 75 55
NX_ 0300 2 300 330 245 368 90 75

208-240V

Table 4-1. Power ratings and dimensions of Vacon NX_, supply voltage 208-240V.

Dimensions
Frame and weight
WxHxD/kg
FR4 128x292x190/5
FR4 128x292x190/5
FR4 128x292x190/5
FR4 128x292x190/5
FR4 128x292x190/5
FR4 128x292x190/5
FR5 144x391x214/8,1
FR5 144x391x214/8,1
FR5 144x391x214/8,1
FRé 195x519x237/18,5
FRé 195x519x237/18,5
FR7 237x591x257/35
FR7 237x591x257/35
FR7 237x591x257/35
FR8 291x758x344/58
FR8 291x758x344/58
FR8 291x758x344/58
FR9 480x1150x362/146
FR9 480x1150x362/146

Note: The rated currents in given ambient temperatures are achieved only when the switching frequency is equal
to or less than the factory default.

" Only available for NXP range.
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Frequency Loadability Motor shaft power
converter Low High 380V supply 500V supply Dimensions
type Rated 10% Rated 50% Max 10% 50% 10% 50% Frame and weight
continuous | overload | continuous | overload | current | overload | overload |overload | overload WxHxD/kg
current I, | current | currently | current ls 40°C 50°C 40°C 50°C
(A) (A) (A) (A) Plkw) P(kw) P(kw) Plkw)
NX_ 0003 5 3.3 3.6 2.2 3.3 44 1.1 0.75 1.5 1.1 FR4 128x292x190/5
NX_ 0004 5 4.3 4.7 3.3 5.0 6.2 1.5 1.1 2.2 1.5 FR4 128x292x190/5
NX_ 00055 5.6 6.2 4.3 6.5 8.6 22 1.5 3 22 FR4 128x292x190/5
NX_ 0007 5 7.6 8.4 5.6 8.4 10.8 3 2.2 4 3 FR4 128x292x190/5
NX_ 00095 9 9.9 7.6 11.4 14 4 3 5.5 4 FR4 128x292x190/5
NX_00125 12 13.2 9 135 18 5.5 4 7.5 5.5 FR4 128x292x190/5
NX_0016 5 16 17.6 12 18.0 24 7.5 55 " 7.5 FR5 144x391x214/8.1
NX_ 00225 23 253 16 24.0 32 1 7.5 15 1 FR5 144x391x214/8.1
NX_ 00315 31 34 23 35 46 15 1 18.5 15 FRS 144x391x214/8.1
NX_ 0038 5 38 42 31 47 62 18.5 15 22 18.5 FR6 195x519x237/18.5
NX_ 0045 5 46 51 38 57 76 22 18.5 30 22 FR6 195x519x237/18.5
NX_00615 61 67 46 69 92 30 22 37 30 FR6 195x519x237/18.5
NX_ 00725 72 79 61 92 122 37 30 45 37 FR7 237x591x257/35
NX_ 0087 5 87 96 72 108 144 45 37 55 45 FR7 237x591x257/35
NX_ 01055 105 116 87 131 174 55 45 75 55 FR7 237x591x257/35
NX_01405 140 154 105 158 210 75 55 90 75 FR8 291x758x344/58
NX_0168 5 170 187 140 210 280 90 75 110 90 FR8 291x758x344/58
NX_ 0205 5 205 226 170 255 336 110 90 132 110 FR8 291x758x344/58
NX_ 02615 261 287 205 308 349 132 110 160 132 FR9 480x1150x362/146
NX_ 0300 5 300 330 245 368 4h44 160 132 200 160 FR9 480x1150x362/146
NX_ 0385 5 385 424 300 450 540 200 160 250 200 FR10 595x2018x602/340
NX_ 04605 460 506 385 578 693 250 200 315 250 FR10 595x2018x602/340
NX_ 05205 520 572 460 690 828 250 250 355 315 FR10 595x2018x602/340
NX_ 0590 5 590 649 520 780 936 315 250 400 355 FR11 794x2018x602/470
NX_ 06505 650 715 590 885 1062 355 315 450 400 FR11 794x2018x602/470
NX_ 0730 5 730 803 650 975 1170 400 355 500 450 FR11 794x2018x602/470
NXP 0820 5 820 902 730 1095 1314 450 400 500 500 FR12 1210x2017x602/600
NXP 0920 5 920 1012 820 1230 1476 500 450 630 500 FR12 1210x2017x602/600
NXP 1030 5 1030 1133 920 1380 1656 500 500 710 630 FR12 1210x2017x602/600

Table 4-2. Power ratings and dimensions of Vacon NX_, supply voltage 380-500V.

Note: The rated currents in given ambient temperatures are achieved only when the switching frequency is equal
to or less than the factory default.

Note: The rated currents for FR10 to FR12 are valid at an ambient temperature of 40°C (except for 0520 5: rated
currents valid at an ambient temperature of 35°C).
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4.2.3 Vacon NX_é - Mains voltage 500-690 V

High overload =

Low overload =

Max current IS, 2 sec/20 sec, 150% overloadability, 1 min/10 min

Following continuous operation at rated output current, 150% rated output current (IH)
for 1 min, followed by a period of load current less than rated current, and of such
duration that the r.m.s output current, over the duty cycle, does not exceed rated
output current (IH)

Max current IS, 2 sec/20 sec, 110% overloadability, 1 min/10 min

Following continuous operation at rated output current, 110% rated output current (IL)
for 1 min, followed by a period of load current less than rated current, and of such
duration that the r.m.s output current, over the duty cycle, does not exceed rated
output current (IL)

All sizes are available as IP21/NEMA1 Sizes FR4 to FR10 are additionally available as IP54/NEMA12.
FR12 is available only as NXP.
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4.2.4 Brake resistor ratings

Mains voltage 500-690 V, 50/60 Hz, 3~

Motor shaft power

Frequency Loadability
converter Low High 690V supply
type Rated 0% Rated 50% Max 10% 50%

continuous | overload | continuous | overload | current | overload

current || current | currently [ current Is 40°C 50°C

(A) (A) (A) (A) P(kW) P(kW)

NX_ 0004 6 4.5 5.0 3.2 4.8 6.4 3 2.2
NX_ 0005 6 5.5 6.1 4.5 6.8 9.0 4 3
NX_ 0007 6 7.5 8.3 5.5 8.3 11.0 5.5 4
NX_ 0010 6 10 11.0 7.5 11.3 15.0 7.5 5115
NX_0013 6 13.5 14.9 10 15.0 20.0 11 7.5
NX_0018 6 18 19.8 13.5 20.3 27 15 11
NX_ 0022 6 22 24.2 18 27.0 36 18.5 15
NX_ 0027 6 27 29.7 22 33.0 4 22 18.5
NX_ 0034 6 34 37 27 41 54 30 22
NX_ 00416 41 45 34 51 68 37.5 30
NX_ 0052 6 52 57 41 62 82 45 37.5
NX_ 0062 6 62 68 52 78 104 55 45
NX_ 0080 6 80 88 62 93 124 75 55
NX_ 01006 100 110 80 120 160 90 75
NX_01256 125 138 100 150 200 110 90
NX_ 0144 6 144 158 125 188 213 132 110
NX_0170 6 170 187 144 216 245 160 132
NX_ 0208 6 208 229 170 255 289 200 160
NX_ 02616 261 287 208 312 375 250 200
NX_ 0325 6 325 358 261 392 470 315 250
NX_ 0385 6 385 424 325 488 585 355 315
NX_0416 6 416 458 325 488 585 400 S8
NX_ 0460 6 460 506 385 578 693 450 355
NX_ 0502 6 502 552 460 690 828 500 450
NX_ 0590 6 590 649 502 753 904 560 500
NXP 0650 6 650 715 590 885 1062 630 560
NXP 0750 6 750 825 650 975 1170 710 630
NXP 0820 6 820 902 650 975 1170 800 630

575V supply

50% Frame
overload

Dimensions and
weight
WxHxD/kg

Mains voltage 208-240 V, 50/60 Hz, 3~
Converter type Max. brake current Resistor nom Converter type Max. brake current Resistor nom.
[A] [ohm] [A] [ohm]

NX_ 0003 2 15 30 NX_ 00612 46 10
NX_ 0004 2 15 30 NX_ 0075 2 148 3.3
NX_ 0007 2 15 30 NX_ 0088 2 148 3.3
NX_ 0008 2 15 30 NX_01142 148 3.3
NX_00112 15 30 NX_ 01402 296 1.4
NX_00122 15 30 NX_01702 296 1.4
NX_0017 2 15 30 NX_ 02052 296 1.4
NX_ 00252 15 30 NX_ 02612 296 1.4
NX_ 00312 23 20 NX_ 0300 2 296 1.4
NX_ 0048 2 46 10

Table 4-4. Brake resistor ratings, Vacon NX_, supply voltage 208-240V

Mains voltage 380-500 V, 50/60 Hz, 3~
Converter type Max. brake current Resistor nom Converter type Max. brake current Resistor nom.
[A] [ohm] [A] [ohm]
NX_ 00035 12 63 NX_01405 222 3.3
NX_ 00045 12 63 NX_01685 222 3.3
NX_ 00055 12 63 NX_ 02055 222 3.3
NX_ 0007 5 12 63 NX_ 02615 222 3.3
NX_ 0009 5 12 63 NX_ 03005 222 3.3
NX_00125 12 63 NX_ 03855 570 1.4
NX_00165 12 63 NX_ 0460 5 570 1.4
NX_ 0022 5 12 63 NX_ 0520 5 570 1.4
NX_00315 17 42 NX_ 0590 5 855 0,9
NX_ 00385 35 21 NX_ 0650 5 855 0,9
NX_ 0045 5 35 21 NX_ 07305 855 0,9
NX_ 00615 51 14 NX_ 08205 2x570 2x 1,4
NX_ 00725 1M 6.5 NX_ 09205 2x570 2x 1,4
NX_ 0087 5 m 6.5 NX_10305 2x570 2x 1,4
NX_01055 1M1 6.5

FR6 195x519x237/18,5
FR6 195x519x237/18,5
FRé 195x519x237/18,5
FR6 195x519x237/18,5
FR6 195x519x237/18,5
FRé 195x519x237/18,5
FR6 195x519x237/18,5
FR6 195x519x237/18,5
FR6 195x519x237/18,5
FR7 237x591x257/35
FR7 237x591x257/35
FR8 291x758x344/58
FR8 291x758x344/58
FR8 291x758x344/58
FR9 | 480x1150x362/146
FR9 |  480x1150x362/146
FR9 | 480x1150x362/146
FR9 | 480x1150x362/146
FR10 | 595x2018x602/340
FR10 | 595x2018x602/340
FR10 | 595x2018x602/340
FR10 | 595x2018x602/340
FR11 | 794x2018x602/400
FR11 | 794x2018x602/400
FR11 | 794x2018x602/470
FR12 | 1210x2017x602/600
FR12 | 1210x2017x602/600
FR12 | 1210x2017x602/600

Table 4-3. Power ratings and dimensions of Vacon NX_, supply voltage 500-690V.

Note: The rated currents in given ambient temperatures are achieved only when the switching frequency is equal to
or less than the factory default.

Note: The rated currents for FR10 to FR12 are valid at an ambient temperature of 40°C (except for 0416 6, 0590 6 and

0820 é: rated currents valid at an ambient temperature of 35°C).
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Table 4-5. Brake resistor ratings, Vacon NX_, supply voltage 380-500V
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Mains voltage 500-690 V, 50/60 Hz, 3~
Converter type Max. brake current Resistor nom Converter type Max. brake current Resistor nom.
[A] [ohm] [A] [ohm]
NX_ 0004 6 1 100 NX_01256 157.1 7
NX_ 0005 6 1 100 NX_ 01446 157.1 7
NX_ 0007 6 11 100 NX_0170 6 157.1 7
NX_0010 6 1" 100 NX_ 0208 6 157.1 7
NX_0013 6 1 100 NX_ 02616 440.0 2.5
NX_0018 6 36.7 30 NX_ 0325 6 440.0 2.5
NX_0022 6 36.7 30 NX_ 0385 6 440.0 2.5
NX_ 0027 6 36.7 30 NX_0416 6 440.0 2.5
NX_ 0034 6 36.7 30 NX_ 0460 6 647.1 1.7
NX_ 00416 61.1 18 NX_ 0502 6 647.1 1.7
NX_ 0052 6 61.1 18 NX_ 0590 6 647.1 1.7
NX_0062 6 122.2 9 NX_ 0650 6 2 x 440 2x25
NX_ 0080 6 122.2 9 NX_ 0750 6 2 x 440 2x2.5
NX_0100 6 122.2 9 NX_ 0820 6 2 X 440 2x2.5

Table 4-6. Brake resistor ratings, Vacon NX_, supply voltage 500-620V
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4.3 Technical data

Mains
connection

Supply network

Motor
connection

Control
characteristics

Ambient
conditions

Input voltage U,

208...240 V; 380...500 V; 500...690 V; -10%...+10%

Input frequency

45...66 Hz

Connection to mains

Once per minute or less

Starting delay

2s [FR4 to FR8); 5's (FR9)

Network imbalance

Max. +3% of nominal voltage

Networks TN, TT, IT
Short circuit current Maximum short circuit current has to be < 100 kA.
Output voltage 0-U,

Continuous output
current

ly: Ambient temperature max. +50°C,
overload 1.5 x I (1 min./10 min.)

I.: Ambient temperature max. +40°C,
overload 1.1 x I, (1 min./10 min.)

Starting current

Is for 2 s every 20 s; After 2 s current controller forces
it down to 150% I,,.

Output frequency

0...320 Hz (standard NXP and NXS);
7200 Hz (special NXP with special software)

Frequency resolution

0.01 Hz [NXS); Application dependent (NXP)

Control method

Frequency control U/f
Open Loop Sensorless Vector Control
Closed Loop Vector Control (NXP only)

Switching frequency
(see parameter 2.6.9)

NX_2/NX_5: Upto NX_0061: 1...16 kHz;
Default: 10 kHz

NX_2: NX_0075 and greater: 1...10 kHz;
Def: 3.6 kHz

NX_5: NX_0072 and greater: 1...6 kHz;
Def: 3.6 kHz

NX_é: 1...6 kHz; Default: 1.5 kHz

Frequency reference
Analogue input
Panel reference

Resolution 0.1% (10-bit), accuracy 1%
Resolution 0.01 Hz

Field weakening point 8..320 Hz
Acceleration time 0.1...3000 sec
Deceleration time 0.1...3000 sec

Braking torque

DC brake: 30% * Ty [without brake option)

Ambient operating
temperature

FR4-FR9:

Iy : =10°C (no frost)...+50°C

I, : =10°C (no frost)...+40°C

FR10-FR12 [IP21]:

I/I_ : =10°C (no frost)...+40°C (except NX_0461 6,
NX_0590 6, NXP0820 6 : -10°C [no frost)...+35°C)
FR10 (IP54):

I/l : =10°C (no frost)...+40°C (except NX_0520 5,
NX_0416 6: -10°C [no frost)...+35°C)

Storage temperature

-40°C...+70°C

Relative humidity

0to 95% RH, non-condensing, non-corrosive,
no dripping water

Air quality:

— chemical vapours IEC 60721-3-3, unit in operation, class 3C2

— mechanical IEC 721-3-3, unit in operation, class 352
particles
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Altitude 100% load capacity (no derating) up to 1,000 m Motor overload Yes*
1-% derating for each 100 m above 1,000 m. protection Motor overload protection provided at 110% of full motor
Max. altitudes: NX_2: 3,000 m; NX_5 (380...400 V): load current.
3,000 m; NX_5 (415...500): 2,000 m; NX_6: 2,000 m Motor stall protection Yes
Ambient Vibration 5...150 Hz Protections Motor underload Yes
conditions EN50178/EN60068-2-6 | Displacement amplitude 1 mm (peak] at 5...15.8 Hz (cont.) protection
(cont.) (FR4...9) Short-circuit protection | Yes
Max acceleration amplitude 1 G at 15.8...150 Hz of +24 Vand +10V
(FR4...FR9) reference voltages
Displacement amplitude 0.25 mm (peak) at 5-31 Hz Table 4-7. Technical data
(FR10..12)
Max acceleration amplitude 0.25 G at 31...150 Hz *Note: System software version NXS00001V175, NXS00002V177 or NXP00002V186 (or newer) must be used for
(FR10...12) the motor thermal memory and memory retention functionality to conform to UL 508C requirements. If an older
Shock UPS Drop Test (for applicable UPS weights) system software version is used, motor overtemperature protection is required at installation to comply with
EN50178, EN60068-2-27 Storage and shipping: max 15 G, 11 ms (in package) UL requirements.
Enclosure class IP21/NEMA1 standard in entire kW/HP range

IP54/NEMA12 option in FR4 to FR10
Note! Keypad required for IP54/NEMA12

Pollution degree PD2
EMC Immunity Fulfils EN61800-3 (2004), first and second environment.
(at default Emissions Depend on EMC level. See chapters 2 and 3.
settings)
Safety EN 61800-5-1 (2007), CE, cUL, C-TICK;
[see unit nameplate for more detailed approvals)
IEC 60664-1 and UL840 in overvoltage category |ll.
Emissions Average noise level FR4 4b FR9 76
(cooling fan) in dB (A) FR5 49 FR10 76
FRé 57 FR11 76
FR7 57 FR12 76
FR8 58
Control Analogue input voltage 0..+10V, R, =200 kQ, (-10 V...+10 V joystick control)
connections Resolution 0.1%, accuracy +1%
(apply to Analogue input current | 0(4)...20 mA, R, = 250 Q differential
CSLEICERUARNE Digital inputs (6) Positive or negative logic; 18...30 VDC
OPTA2 and Auxiliary voltage +24V, £10%, max volt. ripple < 100 mVrms; max. 250 mA
OPTA3) Dimensioning: max. 1000 mA/control box
[power backup)
Output reference +10V, +3%, max. load 10 mA
voltage
Analogue output 0(4)...20 mA; R, max. 500 Q; Resolution 10 bit;
Accuracy +2%
Digital outputs Open collector output, 50 mA/48 V
Relay outputs 2 programmable change-over relay outputs

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

Protections Overvoltage trip limit NX_2: 437 VDC; NX_5: 911 VDC; NX_é: 1200 VDC
Undervoltage trip limit NX_2: 183 VDC; NX_5: 333 VDC; NX_6: 460 VDC
Earth fault protection In case of earth fault in motor or motor cable,
only the frequency converter is protected
Mains supervision Trips if any of the input phases is missing

Motor phase supervision | Trips if any of the output phases is missing
Overcurrent protection Yes
Unit overtemperature Yes
protection
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5.  INSTALLATION
5.1 Mounting

The frequency converter can be mounted in either vertical or horizontal position on the wall or on the back
plane of a cubicle. However, if the drive is mounted in a horizontal position, it is not protected against
vertically falling drops of water.

Enough space shall be reserved around the frequency converter in order to ensure a sufficient cooling,
see Figure 5-10, Table 5-10 and Table 5-11. Also see to that the mounting plane is relatively even.

The frequency converter shall be fixed with four screws (or bolts, depending on the unit size]. The dimensions
of installation are presented in Figure 5-10 and Table 5-10.

Lift units bigger than FR7 out of the package using a jib crane. Ask the factory or your local distributor for
information on how to lift the unit safely.

Below you will find the dimensions of both wall-mounted as well as flange-mounted Vacon NX_ frequency
converters. The dimensions of the opening needed in flange mounting are given in Table 5-3 and Table 5-5.

The sizes FR10 to FR12 are floorstanding units. The enclosures are equipped with fixing holes. For dimen-
sions see below.

FR9 (ordered as IP00) is intended for installation into cabinets. For general installation instructions, please,
see IP00 manual DPD00888.

See also Chapter 5.2 Cooling.
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®
w2
[l
D1
H1|H2
P o
E10
@ @
E20*
fr5ip21.th8.
Figure 5-1. Vacon NX_ dimensions

Type Dimensions [mm]

W1 W2 H1 H2 H3 D1 %) E1Q0 E20*
0004—0012 NX_2
0003—0012 NX_5 128 100 327 313 292 190 3x283 %
0017—0031 NX_2
0016—0031 NX 5 144 100 419 406 391 214 2x37 1x283
0048—0061 NX_2
0038—0061 NX_5 195 148 558 541 519 237 3x37
0004—0034 NX_6 =
0075—0114 NX_2 7
0072—0105 NX_5 237 190 630 614 591 257 3x 47
0041—0052 NX_6
0140—0205 NX_2
0140—0205 NX_5 291 255 758 732 721 344 3x59
0062—0100 NX_6

Table 5-1. Dimensions for different frequency converter types

* = FR5 only
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w2

A=

D1

H5]

H1[H2 \77
|
H3 !
(%)
frsip21kauius. g
Figure 5-2. Vacon NX_ dimensions, FR4 to FRé; Flange mounting
Type Dimensions [mm]
W1 W2 H1 H2 | H3 | H4 | H5 | D1 D2 %)
0004—0012 NX_2
0003—0012 NX_5 128 | 113 | 337 325 [327 30 22 | 190 77 7
0017—0031 NX_2
0016—0031 NX_5 144 120 | 434 420 (419 36 | 18 | 214 100 7
0048—0061 NX_2
0038—0061 NX_5 195 170 | 560 549 558 30 | 20 | 237 106 | 6.5
0004—0034 NX_6

Table 5-2. Dimensions for different frequency converter types FR4 to FRé, flange mounting

24-hour support +358 (0)201 212 575 » Email: vacon@vacon.com

-

34 ® VACON

INSTALLATION

H2

9
w3 | it w2 |wil
4 L
} Ha
H3—- H1
Figure 5-3. The opening needed for the flange mounting, FR4 to FRé
Type Dimensions [mm]
W1 W2 W3 H1 H2 H3 Ha %]
0004—0012 NX_2
0003—00T2NX 5 | 123 M3 - 315 35 - 5 65
0017—0031 NX_2
0016—0031 NX 5 | 135 120 - 410 420 - 5 65
0048—0061 NX_2
0038—0061 NX_5 185 170 157 | 539 549 7 5 6.5
0004—0034 NX_6

Table 5-3. Dimensions for the opening for flange mounting, FR4 to FR6
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H7
w4 i
w2 ‘
— =
T4 It
- | Ho )
{ o ° Il
(] ° t{i} ° ° o D1
H4
I ! I
H3
H1 | H2 Ha W3
w1
H5
e o (LI,
i fr7kaulusip21.fh8
Figure 5-4. Vacon NX_ dimensions, FR7 and FR8, flange mounting
Type Dimensions [mm]
W1 | W2 | W3 | W4 H1 H2 H3 H4 H5 |H6 |H7 | D1 | D2 | @
0075—0114 NX_2
0072—0105 NX_5 237 175 270 253 | 652 632 630 188.5 1885 23 20 257 117 5.5
0041—0052 NX_6
0140—0205 NX_2
0140—0205 NX_5 289 - 355 330 832 - 759 258 265 43 (57 344 110 9
0062—0100 NX_6

Table 5-4. Dimensions for different frequency converter types FR7 and FR8, flange mounting

*Brake resistor terminal box (202.5 mm) and conduit box (68 mm]) not included, see Page 71 for illustrations

of these.
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" H5 H2 H2 H3 H4)
’l H6
H1
w1|w2 w3
‘o @
ﬂ\ ® T
Q fr7aukko.fhg
Figure 5-5. The opening needed for the flange mounting, FR7
Type Dimensions [mm]
W1 W2 | W3 H1 H2 H3 H4 H5 | Hé6 %)
0075—0114 NX_2
0072—0105 NX_5 233 | 175 | 253 | 619 1885 | 1885 @ 345 | 32 7 5.5
0041—0052 NX_6
Table 5-5. Dimensions for the opening for flange mounting, FR7
° o c
H5S; e - X &
[
i| P B 1B
I
° I
|
= ) D |
Bottom edge of I
N the opening {
N
[ P B 1B e 1 H4
[ <! PN ( / 0 0 o g
© ® D
H3
H1 H1 H2
Figure 5-6. The opening needed for the flange mounting, FR8
Type Dimensions [mm]
W1 H1 H?2 H3 H4 9]
0140—0205 NX_2
0140—0205 NX_5 330 | 258 | 265 34 24 9
0062—0100 NX_6

Table 5-6. Dimensions for the opening for flange mounting, FR8
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(/]
D2
H3
— ¢w4
N
w1 S
H2 froip21.thg H5
D3 H1
Figure 5-7. The dimensions Vacon NX_, FR9
Type Dimensions [mm]
W1 |W2 |W3 [W4 W5 | H1 | H2 |H3 | H | H | H |[D1 |D2 |D3 |@
4L | 5 6
0261—0300 NX_2
0261—0300 NX_5 [480 400 165 9 54 11150* 1120 | 721 205 16 188 362 340 285 21
0125—0208 NX_6

Table 5-7. The dimensions Vacon NX_, FR9

*Brake resistor terminal box (Hé) not included, see Page 71.
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%}
T %
p1| " . . . R D2
Il | P
H4 H2 H4
TWS
w1
H5 H3 H3 H3 H5
w4
w3l B Opening = w2
y W4
d
+ + +frocollar.fg T
H6 H1
Figure 5-8. Vacon NX_ dimensions. FRY flange mounting
Type Dimensions [mm]
W1 | W2 | W3 | W4 | W5 | HIT H2 H3 | H& |H5 |H6 | H7 | D1 | D2 | D3 | @
0261-0300 NX_2
0261-0300 NX_5 | 530 ' 510 485 | 200 55 1312 1150 420 100 35 9 2 1362 340 109 | 21
0125-0208 NX_é

Table 5-8. Vacon NX_ dimensions. FR? flange-mounted

-
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W 5.2 Cooling
Type plate

Enough free space shall be left around the frequency converter to ensure sufficient air circulation, cooling
as well as maintenance. You will find the required dimensions for free space in the tables below.

o1l [ T/ o 5 If several units are mounted above each other the required free space equals C + D (see figure below).
=T Moreover, the outlet air used for cooling by the lower unit must be directed away from the air intake of
w2 I Wi the upper unit.
|
i == The amount of cooling air required is indicated below. Also make sure that the temperature of the cooling
r ! ’ _ air does not exceed the maximum ambient temperature of the converter.
! o
e ===
2 T ) 5.2.1 FR4 to FR9
g 1 == Type Dimensions [mm] TrmTTEmTmEEmmTEmmem
Warning plate W A A4 | B | C D c !
2 0003—0012 NX_2 S i 3
B 0003—0012 NX_5 20 20 | 100 | 50 & & LA 2 ;
: 0017—0031 NX_2 ; ; |
i 0016—0031 NX_5 20 20 1120 1 60 | manaass | 3
- 0048—0061 NX_2 L b ;
T 0038—0061 NX_5 30 20 160 80 it ]
0004—0034 NX_6 Pleeaeaes b |
0075—0114 NX_2 B | . Bu‘
Figure 5-9. Vacon NX_ dimensions, FR10 and FR11 [floorstanding units] 0072—0105 NX_5 80 80 300 100 A i '
0041—0052 NX_6 Al Al : 1
0140—0205 NX_2 A, S : !
0140—0205 NX_5 80 150 80 300 200 i : ‘
Type Dimensions [mm] 0062—0100 NX_6 : '
W1 [W2 [W3 [W4 [ H1 [ H2 | H3 [H4 [H5 | DI 0261—0300 NX_2 250 I n o—— | :
0365 0500 NK & 0261—0300 NX_5 50 80 | 400 | 50 I ;
02610416 NX_6 595 {291 131 {15 [2018 1900 | 1435 512 40 |602 071_2[]5/—22?;3 I\AI4X_6 : - : R e
0590..0730 NX 5 able 5-10. Mounting space dimensions
0460, 0590 NX & | 794 1390 230 |15 12018 1900 | 1435 512| 40 |602 Figure 5-10. Installation space
Table 5-9. Vacon NX_ dimensions, FR10 and FR11 [floorstanding units] A =Clearance around the freq. converter (see also A,and B)

A, =Clearance needed on either side of the frequency converter
for fan change (without disconnecting the motor cables)
** = Min. clearance for fan change

B = Distance from one frequency converter to another or distance
to cabinet wall

C  =Free space above the frequency converter

D =Free space underneath the frequency converter
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Type
0003—0012 NX_2
0003—0012 NX_5
0017—0031 NX_2
0016—0031 NX_5
0004—0013 NX_6

Cooling air required [m®/h)
70

190

0048—0061 NX_2
0038—0061 NX_5
0018—0034 NX_6
0075—0114 NX_2
0072—0105 NX_5
0041—0052 NX_6

425

425

0140—0205 NX_2
0140—0205 NX_5
0062—0100 NX_6

650

0261—0300 NX_2
0261—0300 NX_5
0125—0208 NX_6

1300

Table 5-11. Required cooling air
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INSTALLATION

5.2.2 Standalone units (FR10 to FR11)

Type Dimensions [mm]
A B Cc D
w61—oaisnx s | %0 | 10
Do_omoncs | S0 | 100 | | 0
Diso_oonx s | %0 | 100

OO w>
1

= Minimum distance to the side walls or adjacent components.
Minimum distance from the top of the cabinet
= Free space underneath the module

= Minimum distance between the phase cables
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5.3 Power losses as function of switching frequency

Mounting s;[)ace]dimensions 53.1NX_5
mm
B A \ B \ c If the operator wants to raise the switching frequency of the drive for some reason (typically e.g. in order to
Immmﬂ 800 \ 200 | 20 reduce the motor noise), this inevitably affects the power losses and cooling requirements according to the
- Table 5-12. Mounting space dimensions graphs below.
Type Cooling air required 0000
[m/h) 180,00
-1 . o 03g5-—-0520 0 ===
L | > | | o261-04166 2600 B ==
0 ! C 0590—0730 5 14000 ———
K ! 0460—0590 6 3900 12000 et =T
/ : Table 5-13. Required cooling air £ wom e — —_ ____________
o C e
ll ° 80,00 -
60,00
m_ 1= o 40,00
o [E eI g el |-
° M ¥ 20,00
o) 0,00
OM. 0,00 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00
Switching frequency [kHz]
——0003NX5 400V - 0004NX5 400V — - 0005NX5 400V — —0007NX5 400V
Figure 5-11. Cabinet installation space - - - 0009NX5 400V ——0012NX5 400V
Figure 5-12. Power loss as function of switching frequency; NX_5 0003...0012

900,00

800,00

700,00

600,00

500,00

PW

400,00

300,00

200,00 ===

100,00

0,00
0,00 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00
Switching frequency [kHz]

— - 0016NX5 400V --==0016NX5 500V —— 0022NX5 400V - - - 0022NX5 500V
— —0031NX5 400V —— 0031NX5 500V

Figure 5-13. Power loss as function of switching frequency; NX_5 0016...0031

-
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1400,00

1200,00

1000,00

800,00

P W]

600,00

400,00

200,00

0,00
0,00 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00
Switching frequency [kHz]
——0038NX5 400V -+ 0038NX5 500V — - 0045NX5 400V - - - 0045NX5 500V
— =0061NX5 400V ——0061NX5 500V

Figure 5-14. Power loss as function of switching frequency; NX_5 0038...0061

2500,00

2000,00

1500,00

B

T

1000,00

500,00

000
0,00 2,00 4,00 6,00 8,00 10,00 12,00
Switching frequency [kHz]

——0072NX5 400V 0072NX5 500V — - 0087NX5 400V - - - 0087NX5 500V
— —0105NX5 400V ——0105NX5 500V
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4000,00

3500,00

3000,00

2500,00

2. 2000,00
g

1500,00

1000,00

500,00

0,00 2,00 4,00 6,00 8,00 10,00 12,00
Switching frequency [kHz]

0140NX5 400V — - — -0140NX5 500V - - - - - 0168NX5 400V — — — 0168NX5 500V — - - —0205NX5 400V —— 0205NX5 500V |

Figure 5-16. Power loss as function of switching frequency; NX_5 0140...0205

4000,00

3500,00

3000,00

2500,00

£ 200000
T

1500,00

1000,00

500,00

2,00 3,60 6,00 10,00
Switching frequency [kHz]

0261NX5 400V — - — -0261NX5 500V - - - - - 0300NX 400V — — — 0300NX 500V |

Figure 5-17. Power loss as function of switching frequency; NX_5 0261...0300
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8000,00

7000,00

6000,00

5000,00

5.3.2 NX_é6
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—— 0385NX 400V
— = — 0385NX 500V
£ 00000 <+ -+ 0460NX 400V
[ — -0460NX 500V
— - = 0520NX 400V
200000 ——0520NX 500V
2000,00
1000,00
0,00
1 2 3 4
Switching frequency [kHz]
Figure 5-18. Power loss as function of switching frequency; NX_5 0385...0520
1,20
1,00 0034NX6
— D2 7N X6
§' 0,80
= —0022NX6
8 0,60 ——0018NX6
P
2 ——0013NX6
o
a 0.40 0010MX6
0.20 0007NX6
0005NX6
0,00 —0004NX6
i 1 2 E 4 5 6 7
Switching frequency (kHz)
11433_uk

Figure 5-19 Power loss as function of switching frequency; NX_é 0004...0034
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FR7 690V

1,80

1,60

1,40

=120
z
« 1,00

]
]

5 0,80
z

£ 0,60

—0052NX6
=—0041NX6

0,40

0,20

0,00

2 3 4
Switching frequency (kHz)

11434_uk

Figure 5-20 Power loss as function of switching frequency; NX_6 0041...0052

FR8 690V
2,50
3,00
2,50
=
=
= 2,00
]
8 —— 0100NX6
4150 —— 0080NX6
H
* 100 0062MX6
0,50
0,00
0 1 2 3 4 6 7
Switching frequency (kHz)
11435_uk

Figure 5-21 Power loss as function of switching frequency; NX_6 0062...0100
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7,00
6,00
_ 5,00
H
=
w 4.00 ——0208NX6
o
g 3,00 0170NX6
g 500 ——0144NX6
’ =——0125NX6
1,00
0,00
0 3 4 7
Switching frequency (kHz)
11436_uk

Figure 5-22 Power loss as function of switching frequency; NX_6 0125...0208

14,00

12,00

10,00

8,00

Power loss (kW)

4,00

2,00

0,00

FR10 690V

3 4
Switching frequency (kHz)

— 0416NX6

0385NX6
——0325NX6
——0261NX6

11437_uk

Figure 5-23 Power loss as function of switching frequency; NX_6 0261...0416
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Power loss (kW)
®
P
3

FR11 690V

——0590NX6

0502NX6

=—0460NX6

3 4
Switching frequency {kHz)

11438_uk

Figure 5-24 Power loss as function of switching frequency; NX_é 0460...0590

FR12 690V
25,00
20,00
5
= 15,00
8 ——0820N%6
2 10,00 0750NX6
H
= —— 06506
5,00
0,00
0 3 4 6 7
Switching frequency (kHz)
11439_uk

Figure 5-25 Power loss as function of switching frequency; NX_é 0650...0820

35,00

30,00

25,00

]
o =
= =
s 3

Power loss (kW)

10,00

0,00

FR13 690V
——1180NX6
1030NX6
——0920NX6
3 1 6 7
Switching frequency (kHz)
11440_uk

Figure 5-26 Power loss as function of switching frequency; NX_6 0920...1180
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FR14 690V 6. CABLING AND CONNECTIONS

70,00 6.1 Power unit

60,00 6.1.1 Power connections
g0 6.1.1.1  Mains and motor cables
E’”’"’"  asons The mains cables are connected to terminals L1, L2 and L3 and the motor cables to terminals marked with
g 30,00 19001X6 U, Vand W. A cable entry gland should be used when installing the motor cable at both ends in order to reach
s J0.00 — 1500MX6 the EMC levels. See Table 6-1 for the cable recommendations for different EMC levels.

10,00 Use cables with heat resistance of at least +70°C. The cables and the fuses must be dimensioned according

o0 to the frequency converter nominal OUTPUT current which you can find on the rating plate. Dimensioning

e 1 ) 3 4 5 6 7 according to the output current is recommended because the frequency converter input current never
Switching frequency (kHz) significantly exceeds the output current. Installation of cables according to UL regulations is presented in
11441 Uk Chapter 6.1.6.
Figure 5-27 Power loss as function of switching frequency; NX_6 1500...2250 Table 6-2 and Table 6-3 show the minimum dimensions of the Cu-cables and the corresponding fuse sizes.

Recommended fuse types: gG/gL, see Table 6-2 and Table 6-3;

If the motor temperature protection of the drive (see Vacon All in One Application Manual) is used as an
overload protection, the cable shall be chosen accordingly. If three or more cables are used in parallel
for bigger units each cable requires a separate overload protection.

These instructions apply only to cases with one motor and one cable connection from the frequency
converter to the motor. In any other case, ask the factory for more information.

WM 1°t environment 2" environment mm

Cable type Levels C and H Level L Level T Level N
unrestricted restricted

Mains cable 1 1 1 1

Motor cable 3* 2 2 2

Control cable 4 4 4 4

Table 6-1. Cable types required to meet standards.

For the definitions of EMC protection levels, see Chapter 2.2.3.

1 = Power cable intended for fixed installation and the specific mains
voltage. Shielded cable not required.
(NKCABLES/MCMK or similar recommended)

2 = Symmetrical power cable equipped with concentric protection wire
and intended for the specific mains voltage.
(NKCABLES /MCMK or similar recommended).

3 = Symmetrical power cable equipped with compact low-impedance
shield and intended for the specific mains voltage.
(NKCABLES /MCCMK, SAB/OZCUY-J or similar recommended).
*360° earthing of the shield with cable glands in both ends needed
for EMC levels C and H.

4 = Screened cable equipped with compact low-impedance shield
(NKCABLES /JAMAK, SAB/OZCuY-0 or similar).

Note: The EMC requirements are fulfilled at factory defaults of switching frequencies (all frames).
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6.1.1.2  DC supply and brake resistor cables

Vacon frequency converters are equipped with terminals for the DC supply and an optional external brake
resistor. These terminals are marked with B-, B+/R+ and R-. The DC bus connection is made to terminals
B- and B+ and the brake resistor connection to R+ and R-. Note that the DC connection is optional for drives
greater than FR8.

6.1.1.3  Control cable

8.1.1.4  Cableand fuse sizes, NX 2 and NX 5, FR4 to FR?

The table below shows typical cable sizes and types that can be used with the converter. The final selection
should be made according to local regulations, cable installation conditions and cable specification.

E Mains and Terminal cable size
use - : .
motor cable Main terminal Earth terminal
Cu [mm?]

FR4 NX0003 2—0008 2 3-8

NX0003 50009 5 39 | 10 3115415 1-4 -4

NX00112—0012 2 11-12 .

NX0012 5 12 16 3*2.5+2.5 1-4 1-4
FRS | NX0017 2 17 .

NX0016 5 16 20 3*4+h 1-10 1-10

NX0025 2 25 «

NX0022 5 22 25 3*6+6 1-10 1-10

NX0031 2 32 *

NX0031 5 31 35 3*10+10 1-10 1-10
FR6 NX0048 2 48 2.5-50 Cu

NX0038 5—0045 5 3845 | 3ro+10 6-50 Al 2535

NX0061 2 " 2.5-50 Cu

NX0061 5 61 63 3*16+16 6-50 Al 2.5-35
FR7 NX0075 2 75 " 2.5-50 Cu

NX0072 5 72 80 3725416 6-50 Al 6-70

NX0088 2 88 " 2.5-50 Cu

NX0087 5 87 100 3735+16 6-50 Al 6-70

NX0114 2 114 . 2.5-50 Cu

NX0105 5 105 125 3750+25 6-50 Al 6-70
FR8 NX0140 2

NX0140 5 140 160 3*70+35 25-95 Cu/Al 25-95

NX0170 2* "

NXO148 5* 168 200 3*95+50 95-185 Cu/Al 25-95

NX0205 2

NX0205 5 205 250 3*150+70 95-185 Cu/Al 25-95
FR9 NX0261 2* 261 315 3*185+95 or 95-185 Cu/AlL 2 5-95

NX0261 5* 2*(3*120+70)

NX0300 2* 300 315 2*(3*120+70) 95-185 Cu/Al 2 5-95

NX0300 5*

Table 6-2. Cable and fuse sizes for Vacon NX_2 and NX_5 [FR4 to FR9)
See Chapter 1.4.

" Use cables with heat resistance of at least 90°C to comply with UL regulations.
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6.1.1.5  Cable and fuse sizes, NX 6, FRé6 to FR9

The table below shows typical cable sizes and types that can be used with the converter. The final selection
should be made according to local regulations, cable installation conditions and cable specification.

F Mains and Terminal cable size \
use : , .
[A] motor cable Main terminal Earth terminal
Cu [mm?] [mm? [mm?
FRé6 2.5-50 Cu
NX0004 6—0007 6 3-7 10 3*2.5+2.5 6-50 Al 2.5-35
B i . 2.5-50 Cu j
NX0010 6—0013 6 10-13 16 3*2.5+2.5 5250 Al 2.5-35
. 2.5-50 Cu 2.5-35
NX0018 6 18 20 3*4+4 6250 Al
2.5-50 Cu 2.5-35
*
NX0022 6 22 25 3*6+6 6-50 Al
2.5-50 Cu
— - * —
NX0027 6-0034 6 27-34 35 3*10+10 6-50 Al 2.5-35
FR7 N 2.5-50 Cu
NX0041 6 41 50 3*10+10 6-50 Al 6-50
. 2.5-50 Cu i
NX0052 6 52 63 3*16+16 5250 Al 6-50
FR8 NX0062—0080 6 62-80 80 3*25+16
NX0100 6 100 100 3*35+16 25-95 Cu/l 25-95
FR9 NX0125—NX0144 6 125-144 160 3%95450
NX0170 6 170 200 95-185 Cu/Al2 5-95
NX0208 6 208 250 3*150+70

Table 6-3. Cable and fuse sizes for Vacon NX_6 [FRé to FR9)

Ibased on correction factor 0.7

See Chapter 1.4.

Tel. +358 (0)201 2121 » Fax +358 (0)201 212 205



CABLING AND CONNECTIONS VACON ® 55

6.1.1.6 Cable and fuse sizes, NX 5, FR10to FR117

The table below shows typical cable sizes and types that can be used with the converter. The final selection
should be made according to local regulations, cable installation conditions and cable specification.

Fuse |,

cable” [mm?] supply cables
cables

Frame Type

I
[A] [A]

Mains and motor No. of No. of motor

Cu: 2*(3*120+70) Even/0dd Even/0dd

NX03855 | 385 | 4003 pes) | , 22NN

FR10 | NX04605 | 460 | 500 (3 pcs) Al?;;f;‘;;g:ﬂgzoclu] Even/0dd Even/0dd
NX05205 | 520 | 630 (3pes) | , S 218N | EvenfOdd ) Even/00d
NX05905 | 590 | 315(6pes) | ,CU IS 02 Even Even/0dd
NX06505 | 650 | 400 (6 pcs) Al:iﬂ};:}é;i?:i?éu] Even Even/0dd

e 1005 | 70 | nle | i || e
NX08205 | 820 | 500 (6pes) | , i1 Even Even
NX09205 | 920 | 500 (6 pcs) AL;CZ*:[?[;Z(}ASF:7720c]u1 Even Even
NX10305 | 1030 | 630 (6pes) | , S 19 Even Even

Table 6-4. Cable and fuse sizes for Vacon NX_5 [FR10 to FR171)]

based on correction factor 0.7

6.1.1.7  Cable and fuse sizes, NX 6, FRI10to FR17

The table below shows typical cable sizes and types that can be used with the converter. The final selection
should be made according to local regulations, cable installation conditions and cable specification.

I Fusa Mains and motor No of No of
Frame Type [AL] (Al n cable” supply motor
[mm?] cables cables
Cu: 3*185+95 Even/0dd Even/0dd
NX02616| 261 | 315(3pcs) | o 5rarommtia9cu)
Cu: 2*(3*95+50) Even/0dd Even/0dd
FR10 NX0325 6| 325 | 400 (3 pcs) Al 24(3*150AL+41Cu)
Cu: 2*(3*120+70) Even/0dd Even/0dd
NX0385 6| 385 | 400 (3 pes) | 5 "e(3+185A1:57Cu)
Cu: 2*(3*150+70) Even/0dd Even/0dd
NX0416 6| 416 | 500 (3 pcs) Al: 24(3*185AL+57Cu)
Cu: 2*(3*150+70) Even/0dd Even/0dd
NX0460 6| 460 | 500 (3 pcs) Al 2%(3*240A1+72C0)
Cu: 2*(3*185+95) Even/0dd Even/0dd
NX0502 6| 502 | 630 (3 pes) | H«(3+3001+88 Cu)
Cu: 2%(3*240+120) Even Even/0dd
FR11 | NX05906] 590 | 315(6 pes) | ) "4u(z+120a1041Cu)
Cu: 4*(3*95+50) Even Even
NX0650 6| 650 | 400 (6 pcs) Al 4*(3*150AL+41Cu)
Cu: 4*(3*120+70) Even Even
NX0750 6| 750 | 400 (6 pes) | o 4e(3+150a1441Cu]
Cu: 4*(3*150+70) Even Even
NX0820 6| 820 | 500 (6 pcs) Al 4*(3*185AL+57Cu)

Table 6-5. Cable and fuse sizes for Vacon NX_6 [FR10 to FR11)]

based on correction factor 0.7
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6.1.2 Understanding the power unit topology

Figure 6-1 shows the principles for mains and motor connections of the basic 6-pulse drive in frame
sizes FR4 to FR11.

1
o e

FR4-9/FR10 FR11*
Single input Double input*
Single output Single output

*The FR11 types 0460 6 and 0502 6 have single input terminals
nké_18.fh8

Figure 6-1. Topology of mechanical sizes FR4 - FR11
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6.1.3 Changing the EMC protection class

The EMC protection level of Vacon NX_ frequency converters can be changed from class H to class T

(and from class L to T in NX_6 FRé) with a simple procedure presented in the following figures.

NOTE! After having performed the change check EMC Level modified on the sticker included in the NX
delivery (see below) and note the date. Unless already done, attach the sticker close to the nameplate

of the frequency converter.

Drive modified:
[J Option board: ~ NXOPT................ Date:........coovanne.
in slot: A B C D E
[ 1P54 upgrade/ Collar
[] BMC level modified: H/ Lto T

FR4 and FR5:

. Remove this screw

r [ W—
e ST R

Remove this.screw

©c0 059§

- Bt R- Uu Vv W
g L T2 T3

FRé:

Remove these sc
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FR7:

1. Remove (and replace) the screws as instructed below in Figure 6-4.
2. Cut the leads of the three capacitors.
3. Remove the fixing screw and the entire capacitor assembly as shown below.

NOTE! CHANGING THE EMC LEVEL OF FR7 BACK TO ‘H’ CAN ONLY BE DONE BY AN AUTHORIZED
VACON SERVICE PERSON!

gemove this $

0

nd replace with
Rlagh€ screw

Remove screw and
capacitor assembly

Figure 6-4. Changing of EMC protection class, FR7

FR8 and FRY:
Only a Vacon service person may change the EMC protection class of Vacon NXS/P, FR8 and FR9.
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6.1.4 Mounting of cable accessories 8.1.4.2  Frames FR7 and FR8

Enclosed to your Vacon NXS/P frequency converter you have received a plastic bag containing components
that are needed for the installation of the mains and motor cables in the frequency converter.

8.1.4.1  Frames FR4 to FRé

©), @
Q ' '355 (&)=t

Figure 6-6. Cable accessories, frames FR7-FR8

Figure 6-5. Cable accessories, frames FR4-FRé

Components:
Components:

1 Cable clamps (3)
1 Grounding terminals (FR4, FR5/MF4, MF5] (2) 2 Rubber grommets @21 mm; 3 pcs in FR7 IP54 and 6 pcs in FR8
2 Cable clamps (3) 3 Rubber grommets @36 mm:; 3 pcs in FR7 only
3 Rubber grommets (sizes vary from class to class) (3) 4 Screws, M4x10 (3)
4 Cable entry gland (1)
5 Screws, M4x10 (5) 6.1.4.3  Mounting procedure
6 Screws, M4x16 (3) . .
7 Grounding cable clamps (FR6, MFé) (2] 1. Make sure that the plastic bag you have received contains all necessary components.
8 Grounding screws M5x16 (FR6, MF6) (4) 2. Open the cover of the frequency converter (Figure 1).

3. Remove the cable cover. Observe the places for
a) the grounding terminals (FR4/FR5; MF4/MF6) (Figure 2).
b) the grounding cable clamps (FR6/MFé] (Figure 3).

NOTE! The cable accessories installation kit for frequency converters of protection class IP54 includes
all components except 4 and 5.

4. Re-install the cable cover. Mount the cable clamps with the three M4x16 screws as shown in Figure 4.
Note that the location of the grounding bar in FR6/MFé6 is different from what is shown in the picture.

5. Place the rubber grommets in the openings as shown in Figure 5.

Fix the cable entry gland to the frame of the frequency converter with the five M4x10 screws (Figure 6).
Close the cover of the frequency converter.
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6.1.5 Installation instructions

1 Before starting the installation, check that none of the components of the frequency
converter is live.

2 Place the motor cables sufficiently far from other cables:

= Avoid placing the motor cables in long parallel lines with other cables

= |f the motor cables runs in parallel with other cables, note the minimum distances
between the motor cables and other cables given in table below.

= The given distances also apply between the motor cables and signal cables of other

systems.
Distance between
cables Shielded cable
[m] [m]
0.3 <50
1.0 <200

= The total maximum length of motor cables incl. shielded cables should not exceed
300 m (units with power greater than 1.5 kW] and 100 m (units with power from
0.75 to 1.5 kW). If used motor cables exceed these limits contact factory for more
information.
NOTE! Each parallel cable adds to the total length.

= NOTE! If you use long motor cables (max. 100 m] together with small drives (<1.5 kW)
the motor current measured by the drive can be much higher than the actual motor
current due to capacitive currents in the motor cable. Consider this when setting up
the motor stall protection functions.

= The motor cables should cross other cables at an angle of 90 degrees.

3 If cable insulation checks are needed, see Chapter 6.1.7.

4 Connect the cables:

= Strip the motor and mains cables as advised in Table 6-6 and Figure 6-7.

= Remove the screws of the cable protection plate. Do not open the cover of the power
unit!

= Make holes into and pass the cables through the rubber grommets on the bottom
of the power unit (see Chapter 6.1.4). Note: Use a cable gland instead of the grommet
in types where this is required.

= Connect the mains, motor and control cables into their respective terminals
(see e.g. Figure 6-12).

= For information on the installation of greater units, please contact the factory
or your local distributor.

= For Information on cable installation according to UL regulations see Chapter
6.1.6.

= Make sure that the control cable wires do not come in contact with the electronic
components of the unit.

= |fan external brake resistor (option) is used, connect its cable to the appropriate
terminal.

= Check the connection of the earth cable to the motor and the frequency converter

terminals marked with @
= Connect the separate shield of the power cable to the earth terminals of the
frequency converter, motor and the supply centre.
= Attach the cable protection plate with the screws.
= Ensure that the control cables or the cables of the unit are not trapped between
the frame and the protection plate.

=
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6.1.5.1  Stripping lengths of motor.and mains cables 8.1.5.2  Vacon NX_frames and installation of cables

Note: In case you want to connect an external brake resistor, see separate Brake Resistor Manual.

Earth Earth See also Chapter 'Internal brake resistor connection (P6.7.1)" on Page 112 in this manual.
condfctor condijctor
Al c1 A2 c2 Type Frame Tightening torque
[NmI
T ] — 1 NX_2 0004—0012
NX_5 0003—0012 FRA 0.5-0.6
NX_2 0017—0031
NX_5 0016—0031 FRS 12-15
B1 ) b1 B2 ) D2 NX_2 0048—0061
N N NX_5 0038—0061 FR6 10
§ \\~ NX_6 0004—0034
§ § NX_2 0075—0114
\ \ NX_5 0072—0105 FR7 10
— — - — NX_6 0041—0052
NX 20140 * Apply counter torque to the nut on the other
NX 50140 FR8 20 side of the terminal when tightening/loosening
NX 6 0062—0100 the terminal screw in order to avoid damage
NX 2 0168—0205 to the terminal.
NX_5 0168—0205 FR8 40
NX_2 0261—0300
MAINS MOTOR NX_5 0261—0300 FR9 40
oL NX_6 0125—0208
NX_5 0385—1030 FR10..11 40*
Figure 6-7. Stripping of cables NX_6 0261—820 FR10...11 40*
Table 6-7. Tightening torques of terminals
Frame Al B1 C1 D1 A2 B2 C2 D2
FR4 15 35 10 20 7 50 7 85
FR5 20 40 10 30 20 60 10 40
FRé 20 90 15 60 20 90 15 60
FR7 25 120 25 120 25 120 25 120
FR8
0140 23 240 23 240 23 240 23 240
0168—0205 28 240 28 240 28 240 28 240
FR9 28 295 28 295 28 295 28 295

Table 6-6. Cables stripping lengths [mm]

-
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Figure 6-10. Addjtional grounding connector for FR4

Figure 6-8. Vacon NXS, FR4 [left] NXP (right/

5, Eg,rth.terminals g

Mains &able Motor caIle

Figure 6-9. Cable installation in Vacon NXS/P, FR4

NOTE! Two protective conductors are required for FR4 according to standard EN61800-5-1. See Page 66
and Chapter 1.4.
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Figure 6-13. Vacon NXS, FRé [left], NXP [right).

8SN08®8

Mains cable
Mains cable

Figure 6-14. Cable installation in Vacon NXS/P, FRé

Figure é-12. Cable installation in Vacon NXS/P, FR5

NOTE! See chapter 1.4.

NOTE! See chapter 1.4.
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Figure 6-15. Vacon NXS, FR7 [left], NXP [right).

Brake resistor
terminals

Figure 6-17. Left: Vacon NXS, FR8 [with optional DC/brake resistor connection box on top]
Right: Vacon NXP, FR8 (IP54)

Figure 6-16. Cable installation in Vacon NXS/P, FR7

NOTE! See Chapter 1.4.
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11444_00
Figure 6-20 Conduit box for FR8

Figure 6-18. Cable installation in Vacon NXS/P, FR8

DC termihals Brake res

Figure 6-21. Vacon NXS, FR? [left], NXP [right]

Figure 6-19. Brake resistor terminal box on top of FRE
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D TR TR TR

VRCOM

Figure 6-24. Example of NXS standalone drives (FR17)

Note: More information on cabling for frames FR10 and greater you will find in Vacon NXP/C User’s Manual.

Figure 6-23. DC and brake resistor terminals on FR9; DC terminals marked with B- and B+,
brake resistor terminals marked with R+ and R-
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6.1.6 Cable selection and unit installation in accordance with the UL standards

To meet the UL (Underwriters Laboratories) regulations, use a UL-approved copper cable with a minimum
heat-resistance of +60/75°C. However, for sizes NX_0170 2 and NX_0168 5 always use cables with heat
resistance of at least +90°C to meet the requirements.

Use Class 1 wire only.

The units are suitable for use on a circuit capable of delivering not more than 100,000 rms symmetrical
amperes, 600 V maximum, when protected by T and J Class fuses.

Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit
protection must be provided in accordance with the National Electric Code and any additional local codes.
Branch circuit protection provided by fuses only.

The tightening torques of the terminals are given in Table 6-7.
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6.1.7 Cable and motor insulation checks
1.

Motor cable insulation checks

Disconnect the motor cable from terminals U, V.and W of the frequency converter and from the motor.
Measure the insulation resistance of the motor cable between each phase conductor as well as between
each phase conductor and the protective ground conductor. The insulation resistance must be >1TMQ.

Mains cable insulation checks

Disconnect the mains cable from terminals L1, L2 and L3 of the frequency converter and from the mains.
Measure the insulation resistance of the mains cable between each phase conductor as well as between
each phase conductor and the protective ground conductor. The insulation resistance must be >1MQ.

Motor insulation checks

Disconnect the motor cable from the motor and open the bridging connections in the motor connection
box. Measure the insulation resistance of each motor winding. The measurement voltage must equal
at least the motor nominal voltage but not exceed 1000 V. The insulation resistance must be >TMQ.
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6.2 Control unit

The control unit of the frequency converter consists roughly of the control board and additional boards
(see Figure 6-25 and Figure 6-26) connected to the five slot connectors (A to E) of the control board.
The control board is connected to the power unit through a D-connector (1) or fibre optic cables (FR9).

11446_00

Figure 6-25. NX control board Figure 6-26. Basic and option board connections

on the control board

Usually, when the frequency converter is delivered from the factory, the control unit includes at least the
standard compilation of two basic boards (I/0 board and relay board) which are normally installed in slots
A and B. On the next pages you will find the arrangement of the control I/0 and the relay terminals of the
two basic boards, the general wiring diagram and the control signal descriptions. The I/0 boards mounted
at the factory are indicated in the type code. For more information on the option boards, see Vacon NX
option board manual (DPD00884).

The control board can be powered externally (+24 V, £10%) by connecting the external power source to either
of the bidirectional terminal #6 or #12, see page 80. This voltage is sufficient for parameter setting and for
keeping the fieldbus active. Note however that the analogue inputs and outputs as well as the measurements
of the main circuit (e.g. DC-link voltage, unit temperature) are not available when the mains is not connected
(with the exception of frame size FR9 and bigger).

For instructions on mounting the control unit separated from the power unit, see the IPO0 manual
(DPD00888).

NOTE! If the 24 V inputs of several frequency converters are parallelly connected we recommend to use
a diode in terminal #6 (or #12] in order to avoid the current to flow in opposite direction. This might damage
the control board. See picture below.

External
[ +2av

#7

m

L] LA (L] L]

nk6_17
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6.2.1 Control connections

The basic control connections for boards A1 and A2/A3 are shown in Chapter 6.2.2.
The signal descriptions are presented in the Allin One Application Manual.

OHIOKH IO |0 B
OPIOIROIN: OIS |
oll|ofsli|of o |
SHISECR [oF | ||
= ) ' (8]
OO &l Rk N
ool O O |
ON|OKICE a1 |
bt (O]~
O ] O oof ! | O ! |
OO L |
= S ;
Ofel|1© |~ 5]} oPT-A2 | 0PT-A3 |
BoardOPT A1 Boards OPT-A2 and .
inslot A OPT-A3inslot B |
Figure 6-27. The /0 terminals |
of the two basic boards |

OPT-A1

e —

1 |+10Vref - Reference
2 All+ i [voltage]
3 IGND i

v 4 A1+ Reference
5 |AI2- 0 (current]
6 (24Vout
7 GND

!

IDIN1
9 DIN2

. DIN3

Basic 1/0 board 10'—\MA
24Vout

3 GND

£ a4fome

15:DINS
16 DIN6

(x Dotted line indicates the connection with inverted signals

Figure 6-28. General wiring diagram of the basic /0 board (OPTA1)

21 |RO1/1
AN 22 12

L 23[ROI3 —-ac/de

Switching:
24 ROY/1 <8A/24Vdc,

26 1R02/3  8A/250Vac

<2Arms

Basic relay board
OPTA2

NX6_6.fh11

L—2[2 o4 p125Vdc,

Continuously:

Switching: 21
<8A/24Vdc,
Sount 25vee, 221 V2
8A/250Vac L 23 |
Continuously:
<2Arms

26!

/1

Basic relay board
OPTA3

RO1/1
1/2

R0O1/3 —-ac/dc

2/1
R0O2/2

T+ 24
Ti1-

Figure 6-29. General wiring diagram of the basic relay boards (OPTAZ/OPTA3)
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8.2.1.1 Control cables

The control cables shall be at least 0.5 mm? screened multicore cables, see Table 6-1. The maximum
terminal wire size is 2.5 mm? for the relay terminals and 1.5 mm? for other terminals.

Find the tightening torques of the option board terminals in Table below.

Terminal screw Tightening torque
Nm Lb-in.
Relay and thermistor
terminals 0.5 4.5
(screw M3)
Other terminals
(screw M2.6) 02 18

Table 6-8. Tightening torques of terminals

6.2.1.2  Galvanic isolation barriers

The control connections are isolated from the mains potential and the GND terminals are permanently
connected to ground. See Figure 6-30.

The digital inputs are galvanically isolated from the I/0 ground. The relay outputs are additionally
double-isolated from each other at 300VAC (EN-50178).

L1 L2 L3

10Vref
GND
+24V
GND
Al
Al2+
Al2 -

DINT...
DIN3
CMA
DINA...
DINé
CMB
AQ1+
AQ2 -

DO1

b
St vo
L
[
1
Digital input panel
group A ]

Digital input
group B
D—‘ Analogue board

output

Digital
o output

=

Power
board

[w]
o
=]
=
=
o

SRS

—c
— <
— 1=

RO1/1
RO1/2
RO1/3

RO2/1
RO2/2

M+  — nké_15
m-  —

Figure 6-30. Galvanic isolation barriers
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6.2.2 Control terminal signals

T8 © ®=

13
14
15
16
17

18
19

20

+10 Vref
AlT+

GND/AIT-

Al2+

GND/AI2-

24 Vout
(bidirectional)

GND
DIN1
DIN2
DIN3
CMA

24 Vout
(bidirectional)
GND

DIN4
DINS
DIN6
CMB

AO1+
AO1-

DO1

Reference voltage

Analogue input, voltage
or current

Analogue input common

Analogue input, voltage
or current

Analogue input common

24 V auxiliary voltage

1/0 ground

Digital input 1

Digital input 2

Digital input 3

Digital input common A for
DIN1, DIN2 and DIN3.

24V auxiliary voltage

1/0 ground

Digital input 4

Digital input 5

Digital input 6

Digital input common B for
DIN4, DIN5 and DIN6

Analogue signal (+output)
Analogue output common

Open collector output

Maximum current 10 mA
Selection V or mA with jumper block X1 (see Page 83):
Default: 0- +10 V (Ri = 200 kQ)
(-10V...+10 V Joy-stick control, selected with a jumper)
0- 20 mA (Ri =250 Q)
Differential input if not connected to ground;
Allows £20V differential mode voltage to GND
Selection V or mA with jumper block X2 (see Page 83):
Default: 0- 20 mA (Ri = 250 Q)
0-+10V (Ri = 200 kQ)
(-10V...+10 V Joy-stick control, selected with a jumper)
Differential input if not connected to ground;
Allows £20 V differential mode voltage to GND
+15%, maximum current 250 mA (all boards total);150 mA
(from single board); Can also be used as external power
backup for the control unit (and fieldbus)
Ground for reference and controls

R, =min. 5 kQ
18..30V="1"

Must be connected to GND or 24 V of I/0 terminal or
to external 24 V or GND

Selection with jumper block X3 (see Page 83):

Same as terminal #6

Same as terminal #7

R; = min. 5kQ
18..30vV="1"

Must be connected to GND or 24 V of I/0 terminal or
to external 24 V or GND

Selection with jumper block X3 (see Page 83):
Output signal range:

Current 0(4)-20 mA, R, max 500 Q or

Voltage 0-10V, R >1kQ

Selection with jumper block Xé (see Page 83):
Maximum U;, = 48 VDC

Maximum current = 50 mA

Table 6-9. Control I/0 terminal signals on basic I/0 board OPTAT
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7 907

Z
Terminal Technical information
21 RO1/1 Relay output 1 | Switching capacity 24VDC/8 A
22 | RO1/2 ; (resistive) 250 VAC/8 A
125VDC/0.4 A
R
z RO1/3 Min.switching load 5V/10 mA
24 R0O2/1 Relay output 2 | Switching capacity 24VDC/8 A
25 | RO2/2 ; (resistive) 250 VAC/8 A
P 125VDC/0.4 A
26 R02/3 Min.switching load 5V/10 mA
Table 6-10. Control I/0 terminal signals on basic relay board OPTAZ
0 I{", o7
% 0PN % 7
Terminal Technical information
21 RO1/1 Relay output 1 | Switching capacity 24VDC/8 A
22 | RO1/2 _ (resistive) 250 VAC/8 A
125VDC/0.4 A
J
23 RO1/3 Min.switching load 5V/10 mA
25 R0O2/1 Relay output 2 | Switching capacity 24 VDC/8 A
- (resistive] 250 VAC/8 A
26 R02/2 125 VDC/0.4 A
Min.switching load 5V/10 mA
28 T+ h . .
29 - ermistor input

Table 6-11. Control I/0 terminal signals on basic relay board OPTA3

6.2.2.1

The active signal level depends on which potential the common inputs CMA and CMB (terminals 11 and 17)
are connected to. The alternatives are either +24 V or ground (0 V). See Figure 6-31.

The 24-volt control voltage and the ground for the digital inputs and the common inputs (CMA, CMB) can be
either internal or external.

| |
+24V : Ground :
/ | / |
—+ DIN1 — DIN1
I |
_/_: DIN2 —/—: DIN2
| |
_/_' DIN3 _/_, DIN3
| |
Ground CMA +24V CMA
ké1e Negative logic (0V is the active signal) =
. . . . ) the input is active when the switch is closed.
Positive logic (+24V is the active signal) = Requires setting of jumper X3 to position
the input is active when the switch is closed  ‘CMA/CMB isolated from ground’

Figure 6-31. Positive/Negative logic
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The user is able to customise the functions of the frequency converter to better suit his needs by selecting
certain positions for the jumpers on the OPTA1 board. The positions of the jumpers determine the signal
type of analogue and digital inputs.

On the A1 basic board, there are four jumper blocks X1, X2, X3 and X6 each containing eight pins and two
jumpers. The selectable positions of the jumpers are shown in Figure 6-33.

Figure 6-32. Jumper blocks on OPTAT
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Jumper block X1:
All mode

A B C D
[ X J
[ X ]
All mode: 0...20mA; Current input

A B C D

eol

All mode: Voltage input; 0...10V

All mode: Voltage input; 0...10V (differential)
A B C D
[ X J
®
All mode: Voltage input; -10...10V
Jumper block X6:

AO1 mode
A B C D

EE (X}
[ X ]
AO1 mode: 0...20mA; Current output

A B C D

HHH

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

= Factory default

Jumper block X2:
Al2 mode

A B C D
[ X
[ X ]
Al2 mode: 0...20mA; Current input

A B C D

AlI2 mode: Voltage input; 0...10V

B
[
[ ]

e >

el o
[ ee o

Al2 mode: Voltage input; 0V (differential)

A B C D

-

Al2 mode: Voltage input; -10...10V

Jumper block X3:
CMA and CMB grounding

[@® CMB connected to GND
CMA connected to GND

@@ | CMBisolated from GND
@@ | CMA isolated from GND

CMB and CMA

|§| internally connected together,
isolated from GND

Figure 6-33. Jumper selection for OPTAT

NOTE

If you change the Al/AO signal content also remember to
change the corresponding board parameter in menu M7.
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7.  CONTROL KEYPAD
The control keypad is the link between the Vacon frequency converter and the user. The Vacon NX control

keypad features an alphanumeric display with seven indicators for the Run status (RUN, OQ READY,
STOP, ALARM, FAULT) and three indicators for the control place (I/0 term/ Keypad/BusComm). There
are also three Status Indicator LEDs (green - green - red), see Status LEDs (green - green - red) below.
The control information, i.e. the number of menu, description of menu or the displayed value and the
numeric information are presented on three text lines.

The frequency converter is operable through the nine push-buttons of the control keypad. Furthermore,
the buttons serve the purposes of parameter setting and value monitoring.

The keypad is detachable and isolated from the input line potential.

7.1 Indications on the Keypad display

Figure 7-1. Vacon control keypad (upper: NXS, lower: NXP] and drive status indications

CONTROL KEYPAD
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7.1.1 Drive status indications

The drive status indications tell the user what the status of the motor and the drive is and whether the motor
control software has detected irregularities in motor or frequency converter functions.

c RUN = Motor is running; Blinks when the stop command has been given but the frequency
is still ramping down.

a 0 . Indicates the direction of motor rotation.

e STOP = Indicates that the drive is not running.
° READY = Lights when AC power is on. In case of a trip, the symbol will not light up.
a 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.

7.1.2 Control place indications

The symbols /0 term, Keypad and Bus/Comm (see Figure 7-1) indicate the choice of control place made
in the Keypad control menu (M3) (see chapter 7.3.3).

o /0 term = 1/0 terminals are the selected control place; i.e. START/STOP commands
or reference values etc. are given through the I/0 terminals.

e Keypad = Control keypad is the selected control place; i.e. the motor can be started
or stopped, or its reference values etc. altered from the keypad.

e Bus/Comm = The frequency converter is controlled through a fieldbus.

7.1.3 Status LEDs (green - green - red)
The status LEDs light up in connection with the READY, RUN and FAULT drive status indicators.

@ = |lluminates with the AC power connected to the drive and no faults are active.
Simultaneously, the drive status indicator READY is lit up.

@ = [lluminates when the drive is running. Blinks when the STOP button has been
pushed and the drive is ramping down.

@ () = Blinks when unsafe operating conditions were encountered due to which the drive

was stopped (Fault Trip). Simultaneously, the drive status indicator FAULT blinks
on the display and the fault description can be seen, see Chapter 7.3.4, Active Faults.
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7.1.4 Text lines
The three text lines (e, oo, eee] provide the user with information on his present location in the keypad menu

structure as well as with information related to the operation of the drive.

° = Location indication; displays the symbol and number of menu, parameter etc.
Example: M2 = Menu 2 (Parameters); P2.1.3 = Acceleration time

L L = Description line; Displays the description of menu, value or fault.

oo = Value line; Displays the numerical and textual values of references, parameters
etc. and the number of submenus available in each menu.
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7.2 Keypad push-buttons

The Vacon alphanumeric control keypad features 9 push-buttons that are used for the control of the
frequency converter (and motor], parameter setting and value monitoring.

Figure 7-2. Keypad push-buttons, left: NXS, right: NXP

7.2.1 Button descriptions

reset = This button is used to reset active faults (see Chapter 7.3.4).

select = This button is used to switch between two latest displays. May be useful when
you want to see how the changed new value influences some other value.

enter = The Enter button serves for:
1) confirmation of selections
2) fault history reset (2...3 seconds)

Browser button up
Browse the main menu and the pages of different submenus.
Edit values.

+p

- = Browser button down
v Browse the main menu and the pages of different submenus.
Edit values.

| = Menu button left
Move backward in menu.
Move cursor left (in parameter menu).
Exit edit mode.

3 = Menu button right

Move forward in menu.
Move cursor right (in parameter menu).
Enter edit mode.

= Start button.
Pressing this button starts the motor if the keypad is the active control place.

See Chapter 7.3.3.

= Stop button.
Pressing this button stops the motor (unless disabled by parameter R3.4/R3.6).

See Chapter 7.3.3.
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7.3 Navigation on the control keypad

The data on the control keypad are arranged in menus and submenus. The menus are used for example
for the display and editing of measurement and control signals, parameter settings (Chapter 7.3.2],
reference values and fault displays (Chapter 7.3.4). Through the menus, you can also adjust the contrast
of the display (Page 112).

m @
Location R
Description——— Monitor
Number of items —— —1 V19V14 S
available; Item value

The first menu level consists of menus M1 to M7 and is called the Ma/n menu. The user can navigate in the
main menu using the Browser buttons up and down. The desired submenu can be entered from the main
menu using the Menu buttons. When there still are pages to enter under the currently displayed menu or
page, you can see an arrow (*) in the lower right corner of the display and by pressing the Menu button
right, you can reach the next menu level.

The control keypad navigation chart is shown on the next page. Please note that the menu M7 is located
in the lower left corner. From there you will be able to navigate your way up to the desired menu using

the menu and browser buttons.

More detailed descriptions of the menus you will find later in this Chapter.
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A prowse Change

value

= &> o]
' 6l G111 =
Expander boards [ A:NXOPTAL Parameters
G13G5 G12G1
A
oror = orom =)
e 56| EED » A Change
System Menu | anguage v value
S12S9 » English # Browse
A
[7] M [7]
1) [0 &) = o]
e He | @B A
Fault history )| 11 Output phase ||| Operation days A
H19H3 » 17 v
A
\ 4
" @ o ] . @ oo Al @ Lo
Active faults or: 11 Output phase ||| Operation days A
FO F o T13T7 + 17 v
A
y [ sormec]
UER o) Py @ A
Keypad control || Control Place v
P13P3 » /O Terminal 4 Browse ATge
A
[ 7] Y [ ] [ ]
D D @)
e @ = @ @ = A | = A
Parameters <’ Basic parameters {} Min Frequency v
G12G9 » P1>P15 » 13.95 Hz —y
A
v
= DA D
M Ny @
Monitor «p| Output frequency A No editing!
V1SV15 + 13.95Hz  ||Y

Figure 7-3. Keypad navigation chart
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7.3.1 Monitoring menu (M1)

You can enter the Monitoring menu from the Main menu by pushing the Menu button right when the location
indication M1 is visible on the first line of the display. How to browse through the monitored values is
presented in Figure 7-4.

The monitored signals carry the indication V#.# and they are listed in Table 7-1. The values are updated
once every 0.3 seconds.

This menu is meant only for signal checking. The values cannot be altered here. For changing values
of parameters see Chapter 7.3.2.

T =
FreqReference
13.95 Hz
dE @
M - .
Monitor <) | Output frequency
Vi2Vvi4 + 13.95 Hz
Figure 7-4. Monitoring menu
Code Signal name Unit Description
V1.1 Output frequency Hz Frequency to the motor
V1.2 Frequency reference Hz
V1.3 Motor speed rpm Calculated motor speed
V1.4 Motor current A Measured motor current
V1.5 Motor torque % Calculated motor shaft torque
V1.6 Motor power % Calculated motor shaft power
V1.7 Motor voltage \ Calculated motor voltage
V1.8 DC-link voltage \ Measured DC-link voltage
V1.9 Unit temperature °C Heat sink temperature
V1.10 Motor temperature % Calc_ulat_ed motor temperature. See All in One
: application manual.
V1.11 Voltage input \ AlT*
V1.12 Current input mA Al2*
V1.13 DIN1, DIN2, DIN3 Digital input statuses
V1.14 DIN4, DIN5S, DIN6 Digital input statuses
V1.15 DO1, RO1, RO2 Digital and relay output statuses
V1.16 Analogue output mA AO1

Displays three selectable monitoring values.

M1.17 Multimonitoring items See Chapter 7.3..5.

Table 7-1. Monitored signals

* If the unit is supplied with +24V only (for control board power-up) this value is not reliable.

The Allin One applications embody more monitoring values.
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7.3.2 Parameter menu (M2)]

Parameters are the way of conveying the commands of the user to the frequency converter. The parameter
values can be edited by entering the Parameter Menu from the Main Menuwhen the location indication M2
is visible on the first line of the display. The value editing procedure is presented in

Figure 7-5.

Push the Menu button right once to move into the Parameter Group Menu [G#). Locate the parameter
group desired by using the Browser buttons and push the Menu button rightagain to enter the group and
its parameters. Use again the Browser buttons to find the parameter /P#/you want to edit. From here you
can proceed in two different ways: Pushing the Menu button righttakes you to the edit mode. As a sign of
this, the parameter value starts to blink. You can now change the value in two different manners:

1 Just set the new desired value with the Browser buttons and confirm the change with the Enter
button. Consequently, the blinking stops and the new value is visible in the value field.

2 Push the Menu button right once again. Now you will be able to edit the value digit by digit. This
editing manner may come in handy, when a relatively greater or smaller value than that on the
display is desired. Confirm the change with the Enter button.

The value will not change unless the Enter button is pushed. Pressing the Menu button left takes you
back to the previous menu.

Several parameters are locked, i.e. uneditable, when the drive is in RUN status. If you try to change the value
of such a parameter the text *Locked*will appear on the display. The frequency converter must be stopped
in order to edit these parameters.

The parameters values can also be locked using the function in menu Mé (see Chapter Parameter lock
(P6.5.2)).

The basic application package "All in One+" includes seven applications with different sets of parameters.
You will find the parameter lists in the Application Section of this manual.

Once in the last parameter of a parameter group, you can move directly to the first parameter of that group
by pushing the Browser button up.

See the diagram for parameter value change procedure on Page 91.

22 @
Input signals
G1->G8
VA
=0 =0 =0
e b, | PR, | D
Parameters ) | Basic parameters | p|Min Frequency 4 )
G1>G8 + P1>P18 + 13.95Hz +
[0 ) [0 )
PR | | A (P2 D
Min Frequency V¥ |Min Frequency |
N N sy
;13;95 HZ: 14.45 Hz

Figure 7-5. Parameter value change procedure
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7.3.3 Keypad control menu (M3]

In the Keypad Controls Menu, you can choose the control place, edit the frequency reference and change
the direction of the motor. Enter the submenu level with the Menu button right.

Code Parameter Min Max Unit Default Cust 1D Note
1=1/0 terminal
P3.1 Control place 1 3 1 125 | 2=Keypad
3=Fieldbus
Par.
R3.2 Keypad reference 211 Par.2.1.2 Hz
P3.3  [Direction (on keypad)]| 0 1 0 123 | O=Forward
1=Reverse
0=Limited function of Stop
button
R3.4 Stop button 0 1 1 M4 1=Stop button always
enabled

Table 7-2. Keypad control parameters, M3

7.3.3.1  Selection of control place

There are three different places (sources) which the frequency converter can be controlled from. For each
control place, a different symbol will appear on the alphanumeric display:

Control place Symbol
I/0 terminals @
Keypad (panel) @
Fieldbus

Change the control place by entering the edit mode with the Menu button right. The options can then be
browsed through with the Browser buttons. Select the desired control place with the Enter button. See the
diagram on the next page.

“. STOP [READY STop READY STOP READY
M3 @ FEI.I P3N
Keypad control <P |Control Place | P\Controll Placg :
P1a>P4 + /O Remote JK)quow:
£l @ RN f<o/pac)
Control Place Control Place

] Keyioad:— Keypad

Figure 7-6. Selection of control place
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7.3.3.2  Keypad reference

The keypad reference submenu (P3.2) displays and allows the operator to edit the frequency reference.
The changes will take place immediately. This reference value will not, however, influence the rotation
speed of the motor unless the keypad has been selected as source of reference.

NOTE: The maximum difference in RUN mode between the output frequency and the keypad reference is 6 Hz.

See Figure 7-5 for how to edit the reference value (pressing the Enter button is not, however, necessary).

7.3.3.3  Keypad direction

The keypad direction submenu displays and allows the operator to change the rotating direction of the motor.
This setting will not, however, influence the rotation direction of the motor unless the keypad has been
selected as the active control place.

See Figure 7-6 for how to change the rotation direction.

Note: Additional Information on controlling the motor with the keypad is given in Chapter 7.2.1
and Chapter 8.2

7.3.3.4  Stop.button activated

By default, pushing the STOP button will always stop the motor regardless of the selected control place.
You can disable this function by giving parameter 3.4 the value 0. If the value of this parameteris 0,
the STOP button will stop the motor only when the keypad has been selected as the active control place.

NOTE! There are some special functions that can be performed when in menu M3:
Select the keypad as the active control place by keeping the START button pushed
down for 3 seconds when the motor is running. The keypad will become the active
control place and the current frequency reference and direction will be copied to the
keypad.

Select the keypad as the active control place by keeping the STOP button pushed down
for 3 seconds when the motor is stopped. The keypad will become the active control
place and the current frequency reference and direction will be copied to the keypad.

Copy the frequency reference set elsewhere (I/0, fieldbus) to the panel by keeping

t
the button pushed down for 3 seconds.

Note that if you are in any other than M3 menu these functions will not work.

If you are in some other than M3 menu and try to start the motor by pressing the START button
when the keypad is not selected as the active control place you will get an error message Keypad
Control NOT ACTIVE.
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7.3.4 Active faults menu (M4]

The Active faults menu can be entered from the Main menu by pushing the Menu button right when the
location indication M4 is visible on the first line of the keypad display.

When a fault brings the frequency converter to a stop, the location indication F1, the fault code, a short
description of the fault and the fault type symbol (see Chapter 7.3.4.1) will appear on the display. In addition,
the indication FAULT or ALARM (see Figure 7-1 or Chapter 7.1.1) is displayed and, in case of a FAULT,
the red led on the keypad starts to blink. If several faults occur simultaneously, the list of active faults can
be browsed with the Browser buttons.

The memory of active faults can store the maximum of 10 faults in the order of appearance. The display
can be cleared with the Reset button and the read-out will return to the same state it was before the fault
trip. The fault remains active until it is cleared with the Reset button or with a reset signal from the I/0
terminal or fieldbus.

Note! Remove external Start signal before resetting the fault to prevent unintentional restart of the drive.

M D
Active faults

FO

Normal state, no faults:
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7.3.4.1  Fault types 7.3.4.2  Faultcodes
In the NX_ frequency converter, there are four different types of faults. These types differ from each other The fault codes, their causes and correcting actions are presented in the table below. The shadowed faults
on the basis of the subsequent behaviour of the drive. See Table 7-3. are A faults only. The items written in white on black background present faults for which you can program

different responses in the application. See parameter group Protections.
Note: When contacting distributor or factory because of a fault condition, always write down all texts and

[ codes on the keypad display.
Opergz_oznlhggrs Fault Fault Possible cause Correcting measures
-ed code
VA 1 Overcurrent Frequency converter has detected too Check loading.
high a current (>4*|,) in the motor cable: | Check motor.
[ [stop ] [ FauLT J [ [stop ] [ FauLT J — sudden heavy load increase Check cables.
Fi =D T @ — short circuit in motor cables Make identification run.
. — unsuitable motor
Fautype | 11 Output phase | 4P| Operations days Subcode in T.14:
symbol— = T1>T13 + 17 S1=Hardware trip
S2 = Reserved

S3 = Current controller supervision

Figure 7-7. Fault display 2 Overvoltage The DC-link voltage has exceeded the Make deceleration time longer.
limits defined. Use brake chopper or brake resistor
— too short a deceleration time (available as options)
Fault type symbol Meaning — high overvoltage spikes in supply Activate overvoltage controller.
A This type of fault is a sign of an unusual operating condition. Subcode in T.14: Check input voltage.
(Alarm) It does not cause the drive to stop, nor does it require any S1=Hardware trip .
special actions. The 'A fault' remains in the display for S2 = Overvoltage control supervision
about 30 seconds. Earth fault Current measurement has detected Check motor cables and motor.
F An 'F fault’ is a kind of fault that makes the drive stop. itl;itotthzee?;m of motor phase current
(Fault) Actions need to be taken in order to restart the drive. _ insulation failure in cables or motor
AR Ifan AR fault” occurs the drive will also stop immediately. 5 | Charging switch | The charging switch is open, when the Reset the fault and restart.
(Fault Autoreset) The fault is reset automatically and the drive tries to restart START command has been given. Should the fault re-occur, contact
the motor. Finally, if the restart is not successful, a fault — faulty operation the distributor near to you.
trip (FT, see below] occurs. — component failure
FT If the drive is unable to restart the motor after an AR fault 6 Emergency stop = Stop signal has been given from the Check emergency stop circuit.
(Fault Trip) an FT fault occurs. The effect of the 'FT fault’ is basically option board.
the same as that of the F fault: the drive is stopped. 7 Saturation trip Various causes: Cannot be reset from the keypad.
Table 7-3. Fault types — defective component Switch off power.
— brake resistor short-circuit DO NOT RE-CONNECT POWER!
or overload Contact factory.

If this fault appears simultaneously with
Fault 1, check motor cables and motor

8 System fault - component failure Reset the fault and restart.
- faulty operation Should the fault re-occur, contact
Note exceptional fault data record. the distributor near to you.

S1 = Reserved

S2 = Reserved

S3 = Reserved

S4 = Reserved

S5 = Reserved

Sé6 = Reserved

S7 = Charging switch

S8 = No power to driver card

S9 = Power unit communication (TX)
510 = Power unit communication (Trip)
S11 = Power unit comm. (Measurement)
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10
12
13

14

Motor underload

Undervoltage

Input line Input line phase is missing.
supervision

Output phase
supervision
Brake chopper
supervision

Frequency
converter under-
temperature
Frequency
converter

over-
temperature

Motor
overtemperature

Possible cause

DC-link voltage is under the voltage

limits defined.

— most probable cause: too low a
supply voltage

— frequency converter internal fault

— defect input fuse

— external charge switch not closed

Subcode in T.14:

S1=DC-link too low during run

S2 = No data from power unit

S3 = Undervoltage control supervision

Current measurement has detected that
there is no current in one motor phase.
— no brake resistor installed

— brake resistor is broken

— brake chopper failure

Heatsink temperature is under -10°C

Heatsink temperature is over 90°C
(or 77°C, all FR6 690V drives).

Overtemperature warning is issued
when the heatsink temperature exceeds
85°C (72°C).

Motor overheating has been detected by
frequency converter motor temperature
model. Motor is overloaded.

Motor underload protection has tripped.

Correcting measures

In case of temporary supply voltage
break reset the fault and restart the
frequency converter. Check the supply
voltage. If it is adequate, an internal
failure has occurred.

Contact the distributor near to you.

Check supply voltage, fuses and cable.
Check motor cable and motor. I

Check brake resistor and cabling.
If the these are ok, the chopper is faulty.
Contact the distributor near to you.

Check the correct amount and flow

of cooling air.

Check the heatsink for dust.

Check the ambient temperature.

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

15 Motor stalled Motor stall protection has tripped. Check motor and load. I

Decrease motor load.

If no motor overload exists, check the
temperature model parameters.
Check load.

Thermistor fault

18 Unbalance Unbalance between power modules Should the fault re-occur, contact the
in parallelled units. distributor near to you.
Subcode in T.14:
S1 =Current unbalance
S2 = DC voltage unbalance
22 EEPROM Parameter save fault Should the fault re-occur, contact the
checksum fault — faulty operation distributor near to you.
— component failure
24 Counter fault Values displayed on counters are
incorrect.
25 Microprocessor | — faulty operation Reset the fault and restart.
watchdog fault — component failure Should the fault re-occur, contact the
distributor near to you.
26 Start-up Start-up of the drive has been prevented. | Cancel prevention of start-up if this can
prevented Run request in ON when new application | be done safely.
is loaded to the drive. Remove Run request.

The thermistor input of option board has

detected increase of the motor
temperature.
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Check motor cooling and loading

Check thermistor connection

(If thermistor input of the option board is
not in use it has to be short circuited.)
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Fault
code
30 Safe disable

Fault

Possible cause

The input on OPTAF board has opened.

Correcting measures

Cancel Safe Disable if this can be done
safely.

31 IGBT temperature
(hardware)

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

Check loading.
Check motor size.
Make identification run.

32 Fan cooling

Cooling fan of the frequency converter
does not start, when ON command is
given.

Contact the distributor near to you.

34 CAN bus
communication

Sent message not acknowledged.

Ensure that there is another device on
the bus with the same configuration.

35 Application

Problem in application software.

Contact your distributor. If you are
application programmer check the
application program.

36 Control unit

NXS Control Unit can not control NXP
Power Unit and vice versa

Change control unit.

37 Device changed
(same type)

Option board or control unit changed.
Same type of board or same power
rating of drive.

Reset. Device is ready for use.
Old parameter settings will be used.

38 Device added
(same type)

Option board or drive added.

Reset. Device is ready for use.
Old board settings will be used.

39 Device removed

Option board removed.

Reset. Device no longer available.

40 Device unknown

Unknown option board or drive.
Subcode in T.14:

S1=Unknown device

S2 = PowerTnot same type as Power2

Contact the distributor near to you.

41 IGBT temperature

42 Brake resistor

43 Encoder fault

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

Problems with brake resistor.

Problem detected in encoder signals.
Subcode in T.14:

1 =Encoder 1 channel A is missing

2 = Encoder 1 channel B is missing

3 = Both encoder 1 channels are missing
4 = Encoder reversed

5 = Encoder board missing

Check loading.
Check motor size.
Make identification run.
R
Use external brake resistor.
Check encoder channel connections.

Check the encoder board.
Check encoder frequency in open loop.

44 Device changed
(different type)

Option board or power unit changed.
New device of different type or different
power rating.

Reset

Set the option board parameters again if
option board was changed.

Set converter parameters again if power
unit was changed.

45 Device added
(different type)

Option board of different type added.

Reset
Set the option board parameters again.

49 Division by zero
in application

Analogue input I,
<4 mA (sel.
signal range 4 to
20 mA)
External fault

Division by zero has occurred in
application program.

Current at the analogue input is < 4mA.
— control cable is broken or loose
— signal source has failed

Digital input fault.

Contact your distributor if the fault re-
occurs while the converter is in run
state. If you are application programmer
check the application program.
Check the current loop circuitry.

Remove fault situation on external
device.
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Fault Fault Possible cause
code
52 Keypad The connection between the control

communication keypad (or NCDrive) and the frequency
fault converter is broken.
53 Fieldbus fault The data connection between the fieldbus
Master and the fieldbus board is broken.
54 Slot fault Defective option board or slot.

56 PT100 board
temp. fault

Temperature limit values set for the
PT100 board parameters have been
exceeded.

57 Identification Identification run has failed.

Brake Actual status of the brake is different
from the control signal.
59 Follower SystemBus is broken between Master

communication
60 Cooling

and Follower.
Coolant circulation on liquid-cooled
drive has failed.

61 Speed error Motor speed is unequal to reference.

62 Run disable Run enable signal is low.
63 Emergency stop  Command for emergency stop received
from digital input or fieldbus.

b4 Input switch Drive input switch is open.

open
65 PT100 board 2 Temperature limit values set for the
temp fault PT100 board parameters have been
exceeded.
More inputs are selected than actually
connected.

PT100 cable is broken.

When using normal Master Follower
function this fault code is given if one
or more follower drives trip to fault.

74 Follower fault

Correcting measures

Check keypad connection and possible
keypad cable.

Check installation.

If installation is correct contact the
nearest Vacon distributor.

Check board and slot.

Contact the nearest Vacon distributor.
Find the cause of temperature rise.

Run command was removed before
completion of identification run.
Motor is not connected to frequency
converter.

There is load on motor shaft.

Check mechanical brake state and
connections.

Check option board parameters.
Check optical fibre cable.

Check reason for the failure on external
system.

Check encoder connection.

PMS motor has exceeded the pull out
torque.

Check reason for Run enable signal.
New run command is accepted after
reset.

Check the main power switch of the
drive.

Find the cause of temperature rise.

Table 7-4. Fault codes
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7.3.4.3  Faulttime.data.record

When a fault occurs the information described above in 7.3.4 is displayed. By pushing the Menu button right
here you will enter the Fault time data record menuindicated by T.1-2T.13. In this menu, some selected
important data valid at the time of the fault are recorded. This feature is intended to help the user or the
service person to determine the cause of fault.

The data available are:

T1 Counted operation days d
’ (Fault 43: Additional code]
T.2 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.4 Motor current A
T.5 Motor voltage \Y
T.6 Motor power %
T.7 Motor torque %
T.8 DC voltage \
T.9 Unit temperature °C
T.10 Run status
.1 Direction
T.12 Warnings
T.13 0-speed*

Table 7-5. Fault time recorded data

* Tells the user if the drive was at zero speed (< 0.01 Hz) when the fault occurred

Real time record

If real time is set to run on the frequency converter the data items T1 and T2 will appear as follows:
T Counted operation days yyyy-mm-dd
T.2 Counted operation hours hh:mm:ss,sss
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7.3.5 Fault history menu (M5] 7.3.6 System menu (Mé)
The Fault history menu can be entered from the Main menu by pushing the Menu button right when the The System menu can be entered from the main menu by pushing the Menu button right when the location
location indication M5 is visible on the first line of the keypad display. Find the fault codes in Table 7-4. indication Mé is visible on the display.
All faults are stored in the Fault history menu in which you can browse through them using the Browser The controls associated with the general use of the frequency converter, such as application selection,
buttons. Additionally, the Fault time data record pages (see Chapter 7.3.4.3) are accessible at each fault. customised parameter sets or information about the hardware and software are located under the System
You can return to the previous menu anytime by pushing the Menu button left. menu. The number of submenus and subpages is shown with the symbol S (or P) on the value line.
The memory of the frequency converter can store a maximum of 30 faults in the order of appearance. On page 102 you will find a list of the functions available in the System menu.
The number of faults currently in the fault history is shown on the value line of the main page (H1>H#).
The order of the faults is indicated by the location indication in the upper left corner of the display. The latest Functions in the System menu
fault carries thg indication F5.1, the second latest F5.2 etc. If there are 30 uncleared faults in the memory Code Elneion Min Max Unit Default Cust Selections
the next occurring fault will erase the oldest from the memory. Language ) Available selections depend
S6.1 - English
selection on the language package.
Pressing the Enter button for about 2 to 3 seconds resets the whole fault history. Then, the symbol H# will Basic Application
Standard Application
change to 0.
- : Basic Locall/Remote c‘ontrol Appl.
S6.2 Application selection Application Multi-Step Application
PP PID Control Application
Multi-Purpose Control Appl.
> > Pump and Fan Control Appl.
) . S6.3 Copy parameters
5 ChargeSwitch Operation hours Store set 1
13:25:43 Load set 1
S6.3.1 Parameter sets Store set 2
vA VA Load set 2
Load factory defaults
@ @ @ S56.3.2 Load up to keypad All parameters
kS o] HS Lol =Rt |® Load down from All parameters
- H S56.3.3 All but motor parameters
Fault history 4P| 11 Output phase | 4P |Operation days keypad Application parameters
H19H3 + T19T7 + 17 P6.3.4 Parameter backup Yes Le;
S6b Compare
parameters
PUSH to reset S6.4.1 Setl Not used
S6.4.2 Set2 Not used
56.4.3 Factory settings
Figure 7-8. Fault history menu S6.4.4 Keypad set
S6.5 Security
$6.5.1 Password Not used 0=Not used
Change Change Enabled
P65.2 Parameter lock Enabled Change Disabled
. No
S6.5.3 Start-up wizard Yes
S65.4 Multimonitoring Change Enabled
- items Change Disabled
S6.6 Keypad settings
P6.6.1 Default page
Default
P6.6.2 page/Operating
menu
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
S6.7 Hardware settings
P6.71 Internalal brake Connected Not connected
resistor Connected

-
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Continuous
P6.7.2 Fan control Continuous Tgmperature
First start
Calc temp
P6.7.3 HMlacknowledg. | 554 | 599 ms 200
timeout
P67 4 HMI number of 1 10 5
retries
P6.7.5 Sine filter Connected Not connected
Connected
6.8 _ Sytm
information
S6.8.1 Total counters
C6.8.1.1 MWh counter kWh
C6.8.1.2 Power On day
counter
C6.8.13 Power On hours hh:mm:ss
counter
56.8.2 Trip counters
T6.8.2.1 MWh counter kWh
T68.22 Clear MWh trip
counter
T68.23 Operating days trip
counter
T68.2.4 Operating hours trip hh:mm:ss
counter
T6.8.2.5 Clear operating time
counter
56.8.3 Software info
56.8.3.1 Software package
$6.8.3.2 System spftware
version
56.8.3.3 Firmware interface
56.8.3.4 System load
S6.8.4 Applications
S56.8.4.# Name of application
D6.8.4.#.1 Application ID
D6.8.4.4.2 Appllca.tlons:
Version
D68.4#3 | Applications:
Firmware interface
56.8.5 Hardware
16.8.5.1 Info: Power unit
type code
16.8.5.2 Info: Unit voltage \
16.8.5.3 Info: Brake chopper
16.8.5.4 Info: Brake resistor
S56.8.6 Expander boards
For Application
S6.8.7 Debug menu programming only. Contact
factory for more details

Table 7-6. System menu functions
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7.3.6.1

The Vacon control keypad offers you the possibility to control the frequency converter through the keypad
in the language of your choice.

Locate the language selection page under the System menu. Its location indication is S6.1. Press the Menu
button rightonce to enter the edit mode. As the name of the language starts to blink you are able to choose
another language for the keypad texts. Confirm the selection by pushing the Enter button The blinking stops
and all textual information on the keypad is presented in the language you chose.

You can return to the previous menu anytime by pushing the Menu button left.

> [=c-0]
Ve EED A 56 | @D
System Menu <4 v |Language >
S1>S11 + English
~
56| @ A 56 | '% =
Language v Langue
1English: Francais

Figure 7-9. Selection of language

7.3.6.2

The user can select the application desired by entering the Application selection page (S6.2/. This is done
by pushing the Menu button right when on the first page of the System menu. Change then the application
by pushing the Menu button right once again. The name of the application starts to blink. Now you can browse
through the applications with the Browser buttons and select another application with the Enter button.

Changing application will reset all parameters. After application change, you will be asked if you want the
parameters of the new application to be uploaded to the keypad. If you wish this to happen push the Enter
button Pushing any other button leaves the parameters of the previously used application saved in the
keypad. For more information, see Chapter 0.

For more information about the Application Package, see Vacon NX Application Manual.
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Figure 7-10. Change of application
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s1op JreADy] 7.3.6.3  Copyparameters
PY. P
¥E D 6p0 @D o
. . The parameter copy function is used when the operator wants to copy one or all parameter groups from one
System Menu 4) Appllcatlon 4p drive to another or to store parameter sets in the internal memory of the converter. All the parameter groups
+ are first yploadedto the keypad, then the keypad is connected to another drive and then the parameter groups
S1>S11 Standard are downloadedto it (or possibly back to the same drive].
Before any parameters can successfully be copied from one drive to another the drive has to be stopped
@@ @@ when the parameters are downloaded to it:
p
Sho @D Spe @D
Application ¢ Application The parameter copy menu (S6.3) embodies four functions:
N 7 / .

:Stan d@rd: MUItl'Step Parameter sets (56.3.1)

The Vacon NX_ frequency converter features a possibility for the user to load back the factory default

parameter values and to store and load two customised parameter sets (all parameters included in the
application).

On Parameter sets page [S6.3.1), push the Menu button rightto enter the £dit menu. The text LoadFactDef
begins to blink and you can confirm the loading of factory defaults by pushing the Enter button. The drive
resets automatically.

Alternatively you can choose any other of the storing or loading functions with the Browser buttons. Confirm
with the Enter button. Wait until ‘OK" appears on the display.

53 | = 563 : = CONFIRM
Parameter sets | 2 Parameter set§ #
Select +| —| LoadFactDef — 4 o
Ss.a_l - S63. | e

Parameter sets Parameter sets

Wait... OK

Figure 7-11. Storing and loading of parameter sets

Upload parameters to keypad [To keypad, 56.3.2)
This function uploads all existing parameter groups to the keypad provided that the drive is stopped.

Enter the 7o keypad page (S56.3.2) from the Parameter copy menu. Push the Menu button rightto enter the
edit mode. Use the Browser buttons to select the option All parameters and press the Enter button. Wait until
'OK’ appears on the display.

4%
g
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2
563 = o632 @D = 5632 @D @ CONFIRM
Copy Parameters || Up to keypad »|Up t? keyrgad A crance vawe
P12>P4 + Select + All param.— q
(e o]
6630 E G63 @D
Up to keypad Up to keypad
Wait... OK

Figure 7-12. Parameter copy to keypad

Download parameters to drive (From keypad, 56.3.3)

This function downloads one or all parameter groups uploaded to the keypad to a drive provided that the
drive is in STOP status.

Enter the From keypad page (56.3.3) from the Parameter copy menu. Push the Menu button right to enter
the edit mode. Use the Browser buttons to select either the option All parameters or Application parameters

and press the Enter button. Wait until ‘OK" appears on the display.

The procedure to download the parameters from keypad to drive is similar to that of from drive to keypad.
See above.
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Automatic parameter backup (P6.3.4]

On this page you can activate or inactivate the parameter backup function. Enter the edit mode by pressing
the Menu button right. Choose Yes or Nowith the Browser buttons.

When the Parameter backup function is activated Vacon NX control keypad makes a copy of the parameters
of the presently used application. Every time a parameter is changed the keypad backup is automatically
updated.

When applications are changed, you will be asked if you wish the parameters of the new application to
be uploaded to the keypad. For this to happen, push the Enter button. If you wish to keep the copy of the
parameters of the previously used application saved in the keypad push any other button. Now you will
be able to download these parameters to the drive following the instructions given in Chapter 0.

If you want the parameters of the new application to be automatically uploaded to the keypad you have to
do this for the parameters of the new application once on Page 6.3.2 as instructed. Otherwise the panel
will always ask for the permission to upload the parameters.

NOTE! Parameters saved in the parameter settings on page S6.3.1 will be deleted when applications are
changed. If you want to transfer the parameters from one application to another you have to upload them
first to the keypad.

7.3.6.4  Parameter.comparison

In the Parameter comparison submenu (S6.4), you can compare the actual parameter values to the values
of your customised parameter sets and those loaded to the control keypad.

The comparison is performed by pushing the Menu button right when in the Compare parameters submenu.
The actual parameter values are first compared to those of the customised parameter Set1. If no differences
are detected a ‘0" is displayed on the lowermost line. But if any of the parameter values differ from those
of the Set1 the number of the deviations is displayed together with symbol P (e.g. P1->P5 = five deviating
values). By pressing the Menu button right once again you can still enter the pages where you can see both
the actual value and the value it was compared to. In this display, the value on the Description line (in the
middle) is the default value and the one on the value line (lowermost) is the edited value. Furthermore,
you can also edit the actual value with the Browser buttons in the edit mode that you can reach by pushing
the Menu button right once again.

In the same way, you can perform the comparison of the actual values to Set2, Factory Settings and
Keypad Set.
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&> (e o]
ShY &> ] o
ParamComparison »|(Set1
Cl1>C3 + 0
OR
564 i = =1 u =
> (set1 »P2.1.2=50.0 >
P1>P6 + 20.0Hz +
S L ‘» = A EDIT VALUE
P2.1.2=50.0 , v
-20.0 Hz- *» CONFIRM CHANGE
4 1 AN

Figure 7-13. Parameter comparison

7.3.6.5  Security

NOTE: The Security submenu is protected with a password. Store the password in a safe place!

Password [56.5.1)

The application selection can be protected against unauthorised changes with the Password function (56.5.1).
By default, the password function is not in use. If you want to activate the function, enter the edit mode by
pushing the Menu button right. A blinking zero appears in the display and now you can set a password with
the Browser buttons. The password can be any number between 1 and 65535.

NOTE! You can also set the password by digits. In the edit mode, push the Menu button right once again and
another zero appears on the display. Now set first the units. Then push the Menu button left and you can
set the tens etc. Finally, confirm the password setting with the Enter button. After this, you have to wait
until the 7imeout time [P6.6.3] (see Page 112) has expired before the password function is activated.

If you now try to change applications or the password itself you will be prompted for the current password.
The password will be entered with the Browser buttons.

Deactivate the password function by entering the value 0.

& > A @ A
565, | @D 565 | EED SES, | D
v v
Password » | Password OR Passworq
Not in use -0- > -00-

Figure 7-14. Password setting

NOTE! Store the password in a secure location! No changes can be made unless a valid password is entered!
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Parameter lock [P6.5.2)
This function allows the user to prohibit changes to the parameters.

If the parameter lock is activated the text *locked*will appear on the display if you try to edit a parameter
value.

NOTE! This function does not prevent unauthorised editing of parameter values.

Enter the edit mode by pushing the Menu button right. Use the Browser buttons to change the parameter
lock status. Accept the change with the Enter button or return to the previous level with the Menu button left.

A o [Rcn0)] =

i1 & A 565 EED 5652 @D

System Menu 4> v | Security » |Parameter Lock | 2
S1S9 + P12P4 » ChangeEnable

2 =
S65¢

Parameter Lock/
ChangeEnable-

2 =
SBSe

Parameter Lock
ChangeDisabl

<

Figure 7-15. Parameter locking

Start-up Wizard (P6.5.3]

The Start-up Wizard is a feature on the control keypad to facilitate the commissioning of the frequency
converter. If selected active (default), the Start-up Wizard prompts the operator for the language and
application of his/her choice plus for the values for a set of parameters common to all applications as
well as for a set of application-dependent parameters.

Always accept the value with the Enter button, scroll options or change values with the Browser buttons
(up and down arrows).

Set the Start-up Wizard active in the following way: In the System Menu, find page P6.5.3. Press the Menu
button right once to reach the edit mode. Use the Browser buttons to set value Yesand confirm the selection
with the Enter button. If you want to deactivate the function follow the same procedure and give the para-
meter value No.

& & o]
PES3 D PES3 EED A PESI EED CONFIRM
Startup wizard P\Stgrtup wizard w | Startup wizard g e
No , No- T Yes —

Figure 7-18. Activation of Start-up wizard
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Multimonitoring items (P6.5.4]

Vacon alpha-numeric keypad features a display where you can monitor even three actual values at the same
time (see Chapter 7.3.1 and chapter Monitoring values in the manual of the application you are using).
On Page P6.5.4 of the System Menu you can define if it is possible for the operator to replace the values
monitored with other values. See below.

[reo) (=0 eo0]
PESH CED PESH CED PESH CED
Multimon. items > Multimop. item§ # Multimon. items
ChangeEnable 1ChangeEnable- ChangeDisable

Figure 7-17. Enabling the change of multimonitoring items

7.3.6.6  Keypad settings

In the Keypad settings submenu under the System menuyou can further customise your frequency converter
operator interface.

Locate the Keypad settings submenu (S6.6). Under the submenu, there are four pages (P#) associated with
the keypad operation:

= B &
566 @D PEE | DD
Keypad settings |4 |Default page
P12>P5 + 0.

Figure 7-18. Keypad settings submenu

Default page (P6.6.1]

Here you can set the location (page) to which the display automatically moves as the Timeout time (see below)
has expired or as the power is switched on to the keypad.

If the Default Page value is 0 the function is not activated, i.e. the last displayed page remains on the keypad
display. Press the Menu button right once to enter the edit mode. Change the number of the Main menu
with the Browser buttons. Pressing the Menu button right once again makes you able to edit the number
of the submenu/page. If the page you want to move to by default is at the third level repeat the procedure.
Confirm the new default page value with the Enter button. You can return to the previous step anytime by
pushing the Menu button left.

Default page in the operating menu (P6.6.2)

Here you can set the location (page] in the Operating menu (in special applications only) to which the display
automatically moves as the set 7imeout time (see below) has expired or as the power is switched on to the
keypad. See setting of Default page above.

Timeout time [P6.6.3]

The Timeout time setting defines the time after which the keypad display returns to the Default page (P6.6.1)
see above.

Move to the Edit menu by pressing the Menu button right. Set the timeout time you want and confirm the
change with the Enter button. You can return to the previous step anytime by pushing the Menu button left.

(<=0 [Re o] [Renn)]
PEE3 ED PEE3 @D A PE6IED CONFIRM CHANGE
Timeout time P | Timeout time v Timeout time R
NVDs +» -90-s. -60-s.

(0] [0 [=cn01]
PE6. | CEB PE6. | EBD A GG, | D CONFIRM CHANGE
Default page P | Default page v Default page P REPEAT O ST UPAGE
0. + _/0\_ ',1,\_ 4 CANCEL

Figure 7-19. Default page function
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Figure 7-20. Timeout time setting

Note: If the Default page value is 0 the 7Timeout time setting has no effect.

Contrast adjustment (P6.6.4)

In case the display is unclear you can adjust its contrast through the same procedure as that for the timeout
time setting (see above).

Backlight time (P6.6.5)

Giving a value for the Backlight time, you can determine how long the backlight stays on before going out.
You can select here any time between 1 and 65535 minutes or ‘Forever' For the value setting procedure
see Timeout time (P6.6.3).

7.3.6.7  Hardware settings

NOTE! The Hardware settings submenu is protected with a password (see Chapter Password (56.5.1)). Store
the password in a safe place!

In the Hardware settings submenu (S6.7) under the System menuyou can further control some functions
of the hardware in your frequency converter. The functions available in this menu are /nternal brake resistor
connection, Fan control, HMI acknowledge timeout and HM/ retry.

Internal brake resistor connection [P6.7.1)

With this function you can tell the frequency converter, whether the internal brake resistor is connected
or not. If you have ordered the frequency converter with an internal brake resistor, the default value of this
parameter is Connected. However, if it is necessary to increase braking capacity by installing an external
brake resistor, or if the internal brake resistor is disconnected for another reason, it is advisable to change
the value of this function to Mot conn. in order to avoid unnecessary fault trips.

Enter the edit mode by pushing the Menu button right. Use the Browser buttons to change the internal
brake resistor status. Accept the change with the Enter button or return to the previous level with the
Menu button left.
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NOTE! The brake resistor is available as optional equipment for all classes. It can be installed internally
in classes FR4 to FR6.

[Reno] & [Rero ]
e D A o1 @D PG | EED
System Menu 4P | HW settings » |InternBrakeRes 4
S15>S8 + P12P4 + Connected
[Reno] (=0 ]
PR EED A PR | D
InternBrakeRes InternBrakeRes
N i v
;Conne(I:teoE Not conn.
Figure 7-21. Internal brake resistor connection
Fan control (P6.7.2)

This function allows you to control the frequency converter’s cooling fan. You have four alternatives to choose
between for the function of the fan:
1. Continuous [default setting/; The fan runs continuously when the power is switched on.
2. Temperature; The fan is switched on automatically when the heatsink temperature reaches 60°C
or the converter is in RUN state. The fan receives a stop command when the heatsink temperature
falls to 55°C and the converter is in STOP state. However, the fan runs for about a minute after
receiving the stop command or switching on the power, as well as after changing the value from
Continuous to Temperature.
3. First start; When power is switched on the fan is in stop state. Once the first start command for the
drive is given the fan runs continuously.
4. Calc temp; Fan function depends on the calculated IGBT temperature:
If IGBT temp > 40°C the fan starts running.
If IGBT temp < 30°C the fan stops.
NOTE: As the presumed temperature at power-up is 25°C the fan will not immediately start operating.

NOTE! The fan runs always when the drive is in RUN state.
Enter the edit mode by pushing the Menu button right. The present mode shown starts to blink. Use the

Browser buttons to change the fan mode. Accept the change with the Enter button or return to the previous
level with the Menu button left.

&> =08 =
PEIC @B Pe12 & PEIC @D
Fan control > Fan cqntrol P # Fan control
Continuous —|Continuous— Temperature

Figure 7-22. Fan control function
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HMI acknowledge timeout [P6.7.3)

This function allows the user to change the timeout of the HMI acknowledgement time in cases where
there is an additional delay in the RS-232 transmission due to use of modems for communication over
longer distances, for example.

Note! If the frequency converter has been connected to the PC with a normal cable, the default values
of parametres 6.7.3 and 6.7.4 (200 and 5) must not be changed.

If the frequency converter has been connected to the PC via a modem and there is delay in transferring
messages, the value of par. 6.7.3 must be set according to the delay as follows:

Example:
e Transfer delay between the frequency converter and the PC = 600 ms
e The value of par. 6.7.3 is set to 1200 ms (2 x 600, sending delay + receiving delay)
e The corresponding setting shall be entered in the [Misc]-part of the file NCDrive.ini:
Retries =5
AckTimeOut = 1200
TimeOut = 6000

It must also be considered that intervals shorter than the AckTimeOut-time cannot be used in NC-Drive
monitoring.

Enter the edit mode by pushing the Menu button right. Use the Browser buttons to change the acknowledge-
ment time. Accept the change with the Enter button or return to the previous level with the Menu button left.

e reod

P13 @D P63 EED

HMI ACK timeout [P|HMI ACK timeout |#§
200ms — 200ms—

Figure 7-23. HMI acknowledge timeout

Number of retries to receive HM/ acknowledgement (P6.7.4]
With this parameter you can set the number of times the drive will try receive acknowledgement if this does
not succeed within the acknowledgement time (P6.7.3) or if the received acknowledgement is faulty.

Enter the edit mode by pushing the Menu button right. The present value shown starts to blink. Use the
Browser buttons to change the amount of retries. Accept the change with the Enter button or return to the
previous level with the Menu button left.

See Figure 7-23 for the procedure of changing the value.

Sine filter (P6.7.5]

When using an older motor or a motor not designed to be used with a frequency converter, it may be
necessary to use a sine filter. A sine filter enhances the sine form of the voltage even more than a du/dt
filter.

Provided that you have a sine filter in your drive you can put it into operation with this parameter set
to value Connected.
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7.3.6.8  System info

In the System info submenu(S6.8) you can find frequency converter-related hardware and software
information as well as operation-related information.

Total counters (56.8.1)

In the 7otal counters page [(S6.8.1) you can find information related to the frequency converter operation
times, i.e. the total numbers of MWh, operation days and operation hours passed so far. Unlike the counters
in the Trip counters these counters cannot be reset.

NOTE! The Power On time counter (days and hours) runs always, when the power is on.

Page Counter Example
C6.8.1.1. | MWh counter
C6.8.1.2. | Power On day counter

Value on display is 7.073. The drive has operated
for 1year and 13 days.

C6.8.1.3. | Power On hour counter Value on display is 7:05:16. The drive has operated
for 7 hours 5 minutes and 16 seconds.

Table 7-7. Counter pages

Trip counters [(56.8.2]

Trip counters ([menu S6.8.2) are counters the values of which can be reset i.e. restored to zero. You have
the following resettable counters at your disposal. See Table 7-7 for examples.

Note! The trip counters run only when the motor is running.

Page Counter
T6.8.2.1 MWh counter
T6.8.2.3 | Operation day counter
T6.8.2.4 | Operation hour counter
Table 7-8. Resettable counters

The counters can be reset on pages 6.8.2.2 (Clear MWh counter/and 6.8.2.5 [Clear Operation time counter).
Example: When you want to reset the operation counters you should do the following:

[ [sror Trenn] [ [sror Treno] =
568D o825 G PE8RS EB
Trip counters <> |CIr Optime cntr » | ClIr Optime cntr ¢
T12>T5 + Not reset 1Not reset
F‘E.EE‘.S@@ F»;E:;*S?GD@@a Pogas G
CIrIOpt/ime cntr Clr Optime cntr Clr Optime cntr
1Reset - Reset Not reset

Figure 7-24. Counter reset
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Software (56.8.3)

The Software information page includes information on the following frequency converter software related
topics:

Page Content
6.8.3.1 Software package
6.8.3.2 System software version
6.8.3.3 Firmware interface
6.8.3.4 System load

Table 7-9. Software information pages

Applications (56.8.4)

At location S6.8.4 you can find the Applications submenu containing information about not only the appli-
cation currently in use but also all other applications loaded into the frequency converter. The information
available is:

Page Content
6.8.4.4# Name of application
6.8.4.4#.1 Application ID
6.8.4.#.2 Version
6.8.4.#3 Firmware interface

Table 7-10. Applications information pages

D D
@@ @@
Standard Version
D1-D3 & 2.01
VA VA
[Renn] [=e0] [Ren]
SHBY EED REBH, =D AGEY | 1D
Applications <« »> Basic 4P |Application id
Al 2A7 + D1 D3 + NXFIFFO1

Figure 7-25. Applications info page

In the Applications information page, push the Menu button rightto enter the Application pages of which
there are as many as there are applications loaded into the frequency converter. Locate the application
you want information about with the Browser buttons and then enter the /nformation pages with the Menu
button right. Use again the Browser buttons to see the different pages.

Hardware [56.8.5]
The Hardware information page provides information on the following hardware-related topics:

Page Content
6.8.5.1 Power unit type code
6.8.5.2 Nominal voltage of the unit
6.8.5.3 Brake chopper
6.8.5.4 Brake resistor

Table 7-11. Hardware information pages
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Expander boards (56.8.6)
In the Expander boards pages you find information about the basic and option boards connected to the control
board (see Chapter 6.2).

You can check the status of each board slot by entering the Expander boards page with the Menu button right
and using the Browser buttons to choose the board whose status you wish to check. Push the Menu button
rightagain to display the status of the board. The keypad will also display the program version of the
respective board when you push either one of the Browser buttons.

If no board is connected to the slot the text ‘no board will be shown. If a board is connected to a slot but the
connection is somehow lost the text ‘no conn. ‘is displayed. See Chapter 6.2 and Figure 6-25 and Figure 6-26
for more information.

For more information on the expander board-related parameters, see Chapter 7.3.7.

am am
@ @
B:NXOPTA2 Software version
E1>E2 10001.0
VA VA
[=er0] [=en0] [=en0]
5685 EEB £6B6. BB £685 | CED
Expander boards | 4P |A:NXOPTA1 <« State
E19E5 + E12>E2 + Run

Figure 7-26. Expander board information menus

Debug menu (56.8.7]
This menu is meant for advanced users and application designers. Contact factory for any assistance needed.
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7.3.7 Expander board menu (M7]

The Expander board menu makes it possible for the user 1) to see what expander boards are connected

to the control board and 2] to reach and edit the parameters associated with the expander board.

Enter the following menu level (G#) with the Menu button right. At this level, you can browse through slots
(see page 77) A to E with the Browser buttons to see what expander boards are connected. On the lowermost
line of the display you also see the number of parameters associated with the board. You can view and edit
the parameter values in the same way as described in Chapter 7.3.2. See Table 7-12 and Figure 7-27.

Expander board parameters

Code Parameter Min Max Default Cust Selections
1=0...20 mA
2=4..20 mA
P7.1.1.1 Al1 mode 1 5 3 3=0..10V
4=2..10V
5=-10..+10V
P7.1.1.2 Al2 mode 1 5 1 See P7.1.1.1
1=0...20 mA
2=4..20 mA
P7.1.1.3 AO1 mode 1 4 1 3010V

4=2..10V

Table 7-12. Expander board parameters [board OPTAT)

D:NXOPTC2
G1>G2
VA VA
@ ~ ~
B e | (8 e | @e |
Expander boards |4P C:NXOPTC5 4P| Parameters A
G1>G5 + Gl12>G2 + P12P4 +|y
= [0 A
B3¢ @D G13 ¢ @D §  CHANGE vALUE
Slave address > Slave address
CONFIRM CHANGE
126 ,126 -
VA

Baud rate
Auto

11445_uk
Figure 7-27. Expander board information menu

7.4 Further keypad functions

The Vacon NX control keypad embodies additional application-related functions. See Vacon NX Application
Package for more information.
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8. COMMISSIONING
8.1 Safety

Before commissioning, note the following directions and warnings:

1 Internal components and circuit boards of the frequency converter (except
for the galvanically isolated I/0 terminals) are live when Vacon NX_is
connected to mains potential. Coming into contact with this voltage
is extremely dangerous and may cause death or severe injury.
2 The motor terminals U, V, W and the DC-link/brake resistor terminals -/+
are live when Vacon NX_ is connected to mains, even if the motor is not
running.

3 The control I/0-terminals are isolated from the mains potential. However,
the relay outputs and other I/0-terminals may have a dangerous control
voltage present even when Vacon NX_ is disconnected from mains.

4 Do not make any connections with the frequency converter connected
to the mains.

After having disconnected the frequency converter from the mains, wait
until the fan stops and the indicators on the keypad go out (if no keypad is
attached see the indicator through the keypad base). Wait 5 more minutes
before doing any work on Vacon NX_ connections. Do not even open the
cover before this time has expired.

6 Before connecting the frequency converter to mains make sure that the
Vacon NX_ front cover is closed.
When running, the side of converter FR8 is burning hot. Do not touch with
hands!

8 When running, the back of frequency converter FRé is burning hot.
Therefore it MUST NOT be mounted onto a surface which is not fireproof.

8.2 Commissioning of the frequency converter
1 Read carefully the safety instructions in Chapter 1 and above and follow them.
2 After the installation, pay attention to:
- that both the frequency converter and the motor are grounded.
- that the mains and motor cables comply with the requirements given in Chapter 6.1.1.
- that the control cables are located as far as possible from the power cables (see Chapter 6.1.5,

step 3], the shields of the shielded cables are connected to protective earth . The wires
may not touch the electrical components of the frequency converter.

- that the common inputs of digital input groups are connected to +24 V or ground of the 1/0
terminal or the external supply.

3 Check the quality and quantity of cooling air (Chapter 5.2 and Table 5-11).
4 Check the inside of the frequency converter for condensation.
5 Check that all Start/Stop switches connected to the I/0 terminals are in Stop-position.

6 Connect the frequency converter to mains.
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7 Setthe parameters of group 1 (See Vacon Allin One Application Manual) according to the require-
ments of your application. At least the following parameters should be set:

- motor nominal voltage

- motor nominal frequency
- motor nominal speed

- motor nominal current

You will find the values needed for the parameters on the motor rating plate.
8 Perform run test without motor

Perform either Test A or Test B:

A Controls from the I/0 terminals:

al Turn the Start/Stop switch to ON position.

b] Change the frequency reference [potentiometer).

¢/ Check in the Monitoring menu M1 that the value of Output frequency changes according
to the change of frequency reference.

d] Turn the Start/Stop switch to OFF position.

B Control from the control keypad-:

al Change the control from the I/0 terminals to the keypad as advised in Chapter 7.3.3.1.
b/ Push the Start button on the keypad.

¢/ Move over to the Keypad control menu [M3] and Keypad Reference submenu (Chapter 7.3.3.2)
and change the frequency reference using the Browser buttons
A -
+V

d] Check in the Monitoring menu M1 that the value of Output frequency changes according
to the change of frequency reference.
el Push the Stop button on the keypad.

9 Run the start-up tests without the motor being connected to the process, if possible. If this is not
possible, secure the safety of each test prior to running it. Inform your co-workers of the tests.

al Switch off the supply voltage and wait up until the drive has stopped as advised at Chapter 8.1,
step 5.

b] Connect the motor cable to the motor and to the motor cable terminals of the frequency
converter.

¢/ See to that all Start/Stop switches are in Stop positions.
d) Switch the mains ON.
e/ Repeat test 8A or 8B.

10 Perform the Identification Run. The Identification Run is a part of tuning the motor and the drive
specific parameters. It is a tool for commissioning with the aim to find as good parameter values
as possible for most drives. The automatic motor identification calculates or measures the motor
parameters that are needed for optimum motor and speed control. For closer details on the
Identification Run, see All in One Application Manual, par. ID631.
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11 Connect the motor to the process [if the startup test was run without the motor being connected). 9. FAULT TRACING

aJ Before running the tests, make sure that this can be done safely. When a fault is detected by the frequency converter control electronics, the drive is stopped and the symbol

F together with the ordinal number of the fault, the fault code and a short fault description appear on the

display. The fault can be reset with the Reset button on the control keypad or via the I/0 terminal. The faults

¢/ Repeat test 84 or 8B. are stored in the Fault history menu (M5] which can be browsed. The different fault codes you will find
in the table below.

b] Inform your co-workers of the tests.

The fault codes, their causes and correcting actions are presented in the table below. The shadowed faults
are A faults only. The items written in white on black background present faults for which you can program
different responses in the application. See parameter group Protections.

Note: When contacting distributor or factory because of a fault condition, always write down all texts and
codes on the keypad display.

Fault Fault Possible cause Correcting measures

code
1 Overcurrent Frequency converter has detected too Check loading.
high a current (>4*l,) in the motor cable: Check motor.
— sudden heavy load increase Check cables.
— short circuit in motor cables Make identification run.

— unsuitable motor
Subcode in T.14:
S1=Hardware trip

S2 = Reserved
S3 = Current controller supervision

2 Overvoltage The DC-link voltage has exceeded the Make deceleration time longer. Use
limits defined. brake chopper or brake resistor
— too short a deceleration time (available as options).
— high overvoltage spikes in supply Activate overvoltage controller.
Subcode in T.14: Check input voltage.

S1=Hardware trip
S2 = Overvoltage control supervision

K] Earth fault Current measurement has detected that Check motor cables and motor.
the sum of motor phase current is not
zero.
— insulation failure in cables or motor
5 Charging The charging switch is open, when the Reset the fault and restart.
switch START command has been given. Should the fault re-occur, contact the
— faulty operation distributor near to you.
— component failure
6 Emergency Stop signal has been given from the Check emergency stop circuit.
stop option board.
7 Saturation trip Various causes: Cannot be reset from the keypad.
— defective component Switch off power.
— brake resistor short-circuit or DO NOT RE-CONNECT POWER!
overload Contact factory.
If this fault appears simultaneously with
Fault 1, check motor cables and motor

4%
. =
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S1=Current unbalance

Fault Fault Possible cause Correcting measures Fault Fault Possible cause Correcting measures
code code
8 System fault — component failure Reset the fault and restart. 22 EEPROM Parameter save fault. Should the fault re-occur, contact the
— faulty operation Should the fault re-occur, contact the checksum fault | — faulty operation distributor near to you.
Note exceptional fault data record. distributor near to you. — component failure
S1=Reserved 24 Counter fault Values displayed on counters are
S2 = Reserved incorrect.
S3 = Reserved 25 Microprocessor | — faulty operation Reset the fault and restart.
S4 = Reserved watchdog fault | — component failure Should the fault re-occur, contact the
S5 = Reserved distributor near to you.
S6 = Reserved 26 Start-up Start-up of the drive has been prevented. | Cancel prevention of start-up if this can
S7 = Charging switch prevented Run request in ON when new application be done safely.
S8 = No power to driver card is loaded to the drive. Remove Run request
S9 = Power unit communication (TX) 29 Thermistor The thermistor input of option board has Check motor cooling and loading.
S$10 = Power unit communication (Trip) fault detected increase of the motor Check thermistor connection.
S11 = Power unit comm. (Measurement) temperature. (If thermistor input of the option board is
Undervoltage DC-link voltage is under the voltage limits | In case of temporary supply voltage not in use it has to be short circuited.)
defined. break reset the fault and restart the 30 | Safe disable The input on OPTAF board has opened Cancel Safe Disable if this can be done
most probable cause: too low a supply | frequency converter. Check the supply safely.
voltage _ voltage. Ifit is adequate, an internal 31 | IGBT temperature | IGBT Inverter Bridge overtemperature Check loading.
frequency converter internal fault failure has oc_cur_red. (hardware) protection has detected too high a short Check motor size.
defect input fuse Contact the distributor near to you. term overload current. Make identification run.
- exterqal charge switch not closed 32 Fan cooling Cooling fan of the frequency converter Contact the distributor near to you.
Subcode in T.14: i does not start, when ON command is
S1=DC-link too low during run given
52 = No data from power unit 34 | CAN bus Sent message not acknowledged. Ensure that there is another device on
i S3= Undervolta.e co.ntrol supervision communication the bus with the same configuration.
35 Application Problem in application software. Contact your distributor. If you are
supervision application programmer check the
Current measurement has detected that application program.
supervision there is no currentin one motor phase. , . 36 | Control unit NXS Control Unit can not control NXP Change control unit
12 Brake chopper | — no brake resistor installed Check brake resistor and cabling. Power Unit and vice versa.
supervision — brake resistor is broken If the these are ok, the chopper is faulty. 37 | Device changed | Option board or control unit changed. Reset. Device is ready for use.
— brake chopper failure Contact the distributor near to you. (same type) Same type of board or same power rating | Old parameter settings will be used.
13 Frequency Heatsink temperature is under -10°C of drive.
converter 38 | Device added Option board or drive added. Reset. Device is ready for use.
under- (same type) 0ld board settings will be used.
temperature : : 39 | Device removed | Option board removed. Reset. Device no longer available.
14 Frequency Heatsink temperature is over 90°C Check the correct amount and flow of 40 Device Unknown option board or drive. Contact the distributor near to you.
converter over- | (or 77 °C, all FR6 690V drives). cooling air. unknown Subcode in T.14:
temperature Check the heatsink for dust. S1 = Unknown device
Overtemperature warning is issued when | Check the ambient temperature. S2 = PowerTnot same type as Power?
the heatsink temperature exceeds 85°C Make sure .that_ the sw_itching freguency 41 IGBT temperature | IGBT Inverter Bridge overtemperature Check loading.
(72 °C). is not too high in relation to ambient protection has detected too high a short Check motor size.
. , temperature and motor load. term overload current Make identification run.
Motor stalled Motor stall prot.ectlon has tripped. Check motor and load. Problems with brake resistor. Set the deceleration time longer.
16 Motor over- Motor overheating has been detected by Decrease motor load. Use external brake resistor.
temperature frequency converter motor temperature If no motor overload exists, check the I 43 | Encoderfault | Problem detected in encoder signals. | Check encoder channel connections. |
model. Motor is overloaded. temperature model parameters. Subcode in T.14: Check the encoder board.
17 1 =Encoder 1 channel A is missing Check encoder frequency in open loop.
—_— 2 = Encoder 1 channel B is missing
18 Unbalance Unbalance between power modules in Should the fault re-occur, contact the 3 = Both encoder 1 channels are missing
parallelled units. distributor near to you. 4 = Encoder reversed
Subcode in T.14: 5 = Encoder board missing

S2 = DC voltage unbalance =
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Fault Fault
code

44 Device changed
(different type)

Possible cause

Option board or power unit changed.
New device of different type or different
power rating.

Correcting measures

Reset

Set the option board parameters again
if option board was changed.

Set converter parameters again if power
unit was changed.

74 Follower fault

Possible cause

When using normal Master Follower
function this fault code is given if one or
more follower drives trip to fault.

Correcting measures

45 Device added
(different type)

Option board of different type added.

Reset
Set the option board parameters again.

49 Division by zero
in application

Analogue input
I, < 4 mA (sel.

in

signal range
4 to 20 mA)
51 External fault

52 Keypad
communication
fault

53 Fieldbus fault

54 Slot fault

56 PT100 board
temp. fault

57 Identification

Follower
communication
60 Cooling

61 Speed error

62 Run disable
63 Emergency

stop

64 Input switch
open

65 PT100 board 2
temp fault

Division by zero has occurred in
application program.

Current at the analogue input is < 4mA.
— control cable is broken or loose
— signal source has failed

Digital input fault.

The connection between the control
keypad (or NCDrive) and the frequency
converter is broken.

The data connection between the fieldbus.
Master and the fieldbus board is broken.

Defective option board or slot.

Temperature limit values set for the
PT100 board parameters have been
exceeded.

Identification run has failed.

SystemBus is broken between Master and
Follower.

Coolant circulation on liquid-cooled drive
has failed.

Motor speed is unequal to reference.

Run enable signal is low.

Command for emergency stop received
from digital input or fieldbus.

Drive input switch is open.

Temperature limit values set for the
PT100 board parameters have been
exceeded.

More inputs are selected than actually
connected.

PT100 cable is broken.
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Contact your distributor if the fault re-
occurs while the converter is in run
state. If you are application programmer
check the application program.

Check the current loop circuitry.

Remove fault situation on external
device.

Check keypad connection and possible
keypad cable.

Check installation.

If installation is correct contact the
nearest Vacon distributor.

Check board and slot.

Contact the nearest Vacon distributor.
Find the cause of temperature rise.

Run command was removed before
completion of identification run.
Motor is not connected to frequency
converter.

There is load on motor shaft.

Brake Actual status of the brake is different Check mechanical brake state and
from the control signal. connections.

Check option board parameters.
Check optical fibre cable.

Check reason for the failure on external
system.

Check encoder connection.

PMS motor has exceeded the pull out
torque.

Check reason for Run enable signal.
New run command is accepted after
reset.

Check the main power switch of the
drive.

Find the cause of temperature rise.

Table 9-1. Fault codes
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