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Important information

Installers should read and understand the instructions in this guide prior to installing, operating and maintaining the soft
start. The following symbols may appear in this guide or on the soft start to warn of potential hazards or to draieratte

to certain information.

Dangerous Voltage
Indicates the presence of a hazardous voltage which could result in personal injury or death

Tension dangereuse
LYRAILdzS f1 LINB&ASYyOS RQdzyS (Syairzylamdty 3SNBdza S j dzA  LISdzi ¢

Warning/Caution
& Indicates a potential hazard. Any instructions that follow this symbol should be obeyed to avoid possible damage

to the equipment, and personal injury or death.

Avertissement/Mise en garde

Indique un danger potentiet: 2 dzi Sa ¢ S& AyaidaNHzOGAz2ya adaadlyid OS aevyozf 8
R2YYlF3Sa RS fQSljdzALISYSy(d S tS&a ofSaadiNBa 2dz tF Y2NI o

Indicates a terminal which is intended for connection to an external conduct@rédection against electric shock
in case of a fault.

@ Protective Earth (Ground)

Mise a la terre (Masse)
LYRAIdzS dzyS 02NyS R2yid tQdzal 3S LINBOGdz Sa4i RQsiNB 02yySO
les chocs électriques en cas de défauts.

Caution Statements

The examples and diagrams in this manual are included solely for illustrative purposes. The information contained in this
manual is subject to change at any time and without prior notice. In no event will responsibility or liability be accepted fo
direct, indrect or consequential damages resulting from the use or application of this equipment.

Mises en garde

[ 4 SESYLX Sa Si fSa éOK$YI-é F“eé 0SS YlydsSt yS 2yl R2yySa |d:
peuvent étre modifiées sans avi LINBI f  6f S 9y | dzOdzy Ol & y2 dza YyQl aadzyzya f
R2YYI 38Sa RANBOGa:x AyﬁANSC)Gé 2 dz C) 2yasOdziaTa | dz sédtuéyﬂ R

Short Circuit
Motortronics UKsoft starts are not short circuit proof. After severe overload or short circuit, the operation of the soft start
should be fully tested by an authorised service agent.

Courtcircuit
Les démarreurs progressifiotortronics Ukhe sontpas & Q S LINS dz@ Kircit§ Apre® @ndbide surcharge ou un court
circuit, le fonctionnement du démarreur progressif doit étre intégralement vérifié par un agent de maintenance agréé.
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Safety (continued)

VMXs2 Yy SNH & n  éodtdinidangaidusNAltages
when connected to the mains supply. Only qualified
personnel that have been completely trained and
authorised, should carry out installation, operation and
maintenance of this equipment.

Les démarreurs progressifixs2 y SNH& u 02 ]
RS&a (GSyairzya RIy3aSNBdzaS$S

GSyarzy aSOGSdN® [ Sa
RQSYiGNBGASY RS OSiG SJdz 11 32 a3
un personnel qualifié, diment formé et habilité. &E

- ax

Installation of the soft start must be made in accordanc
with existing local and national electrical codes and 2 \ i \ \
regulations and have a minimum protection rating.

Le démarreur progressif doit étre installer conformémer
I dz O2RS t20Ft Sifetdyld GA2YI
réglementation en vigueur, et il doit avoir un indice de 2T1 112 613 ﬁ‘.‘-.
protection minimal

It is the responsibility of the installer to provide suitable
grounding and branch circuit protection in accordance
with local electrical safety codes.

llappartientt € QAy &adl ft SdzNJ RQl a M
protection du circuit de branchement, conformément ay T e
code de sécurité électrique local.

This soft start contains no serviceable ousable parts.

Ce démarreur progressif ne contient pas de pieces
réparables ou réutilisables

The STOP function of the soft start does not isolate
dangerous voltages from the output of the soft start. An
approved electrical isolation device must be used to
disconnect the soft start from the incoming supply befo
accessing electrical connections.

[ F2yOldA2y {¢ht Rdz RSYI N
tension dangereuses en sortie du démarreur progressif
' gk yi RQFOOSRSNI I dzE NI 004
dziAf A&SNJ dzy RA&LIZAAGA FourR
déconnecter le démarreur progressif de la tension
ROSY(iNBS®
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b aSOKIYAOLE Lyadlttlaa Chapter

Mounting

Fix the unit to a flat, vertical suda using the mounting holes (@lots) on its baselate. The
mechanical outline diagrantgve the dimensions and mounting hole positions for each model. Ens¢
that:

1 ¢KS 2NARASyGlFGA2y 2u0ppelingssS dzy Al KlFa GKS WehtQ
1  The location allows adequate front access.

1 You can view théouchscreen

1 Do not install other eqpiment that generates a lot of heat close to the soft starter.

Requirements for an Enclosure

For a typical industrial environment, an enclosure would provide the following:
1  Asingle location for the unit and its protection/isolation swigbar
1  The safe tamination of cabling and/or busbars

& Means to effect proper air flow through the enclosure

Enclosure Ventilation

When fittingVMX%&d @ y SNHeéun Ay G2 | OFroAySiGs @GSydAat !l Aiggrexteizhain 6 S LINE ¢
the cabinet will dissipate.Usethe following formula to determine the fan requirement.An allowancehas been
incorporatedinto the formulasothat the figurefor Qis theairdeliveryinthe fansupplier<data.

Themaximumpowerdissipatiomoccursvhenenergysaving. Heat dissipated can be approximated with the formula:
2 GG&a oaeéy IYNERSOS NEeEnkatingxB
Ventiltion intérieure

LorsqueVMxa @ Y SNEHE&un Sad AyadlrffsS REFEya dzyS | N¥Y2ANBI Qdiy ATilSdzB alia a i
important que la capacité de dissipationdeQ | N¥ 2 ANBS® | GAf AaSNI I F2N¥dzZ S adzi @ yiS L
'yS {2t SNByOS I SiS AyO2Nl1]2NB RlIya tF ¥F2NNdz SHontédsyda A | FA
fournisseur du ventilateur.

[ LldzzA adal yOS YIFIEAYFES RS RA&A&AALI GA2y Sad FdiiSAayid Sy Y2RS S
formule suivante:

Watts VMXa 8 Y SNE& n 0 ' mk WMEL 802%ME &yni B/ 20V A v | §
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MOTORTRONICS

Solid State AC Motor Control

1. Mechanical Installation (continued)

Q = (4 X VIV/ (TmaX'Tamb)

Q = volume of air (cubic metres per hauB/h)

Wt = Heat produced by the unit and all other heat sources within the enclosure (WattsF Maximum permissible
temperature within the enclosuredr a fully ratedVMXa & y S NiBdels WVX-SGY101-309 = 50°C models401 ¢ 505 =
40°Q

Tamb= Temperature of the air entering the enclosure (13)ou prefer to work in CFM, substitute °F for °C. Q is now in CFM
v ' ljdzt yGAGS RQIFA-NBM)YS GNBE OdzoS LI NI KSdzNB

r KIFf SdzNJ LINBRdAzA G S LI NJ f Qdzy A ('S BNatts)iTehaed $empdratiaie M&Exinalél 2 dzND S a
YAa S
r¢

- N

o =)
o~

A6t S RIYaVMD@ARNSNENS Sp/n dIdzAE@2dzN0OS Y EAYEFE S0

Tamb SYLISNI G dzNB RS £ QI APedr &lifuleNdn CRM, r@riplacer °€C gak "Rk N&St erd @FM 0

Altitude

Altitude above sea level 1000m (3281ft). Above 1000m de rate by Wi¥& 8 y SNH&éun LS LISNI mnanyY O6o0HYy T
altitude of 2000m (6562ft)

Derate

VMXSGYL01 toVMXSGY309

-20°C {4°F] to 50°C [122°F]; above 50°C derate linearly by A#MHSYNERG@YIe per °C to a maximum of 60°C (140°F)
VMXSGY401 toVMXSGY505

-20°C {4°F] to 40°C [104°F]; above 40°C derate linearB2bpfVMXSYNERGYIe per °C to a maximum of 60°C (140°F)
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o] (S| MOTORTRONICS

Solid State AC Motor Control

1. Mechanical Installation (continued)

Dimensions

VMX-synergy Size 1, VMSGY101 to VMXSGY117

Dimensions Fitting
L 3000 230/ 1
/ o \ €307} <30°
Y el
95.2mm (3.75") R £|9 25mm
Rl (0.987)
é@é@é@% TaVaYay ]
uuuuuul;: o T :'5._ |

=

260mm (10.25")

270mm (10.63")
=
o i R o s

!
25mm 25mm 1m
(0.98") (0.987)

177.1mm (6.977)

(2.3757)

VMXSGY101 to VMXSGY105 lower fan only
Weight = 3.50 kg (7.711bs)

VMX-synergy" Size2, VMXSGY201 to VMXSGY205

Dimensions Fitting
n, £30° :‘<30° : . ‘“I
/ oY | 307} £30°/
143mm (5 62") / Ak\ Elo
O — -

uuuﬂwumuluu f | —

I
1
| e | 1
g g : 7 o
| EE <] N
80mm 232mm (9.13") | TG
. ' 40mm (1.57")

.

305mm (12.00")
318mm (12.51")

ﬁﬂ
AN

(3.14") é g
Weight = 6.50 kg (14.33 Ibs) III

Air Flow
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MOTORTRONICS

Solid State AC Motor Control

1. Mechanical Installation (continued)

Dimensions (continued)

VMX-synergy™ Size3, VMXSGY301 to VMXSGY305

Dimensions

Fitting

60mm (2.36"),

205mm (8.07")

Pl

125mm(4.92"),

=

490mm (19.29")
470mm (18.50")

I

. £ E¢
ey 50mm (2.36") 5 & 71 | 25mm (0.98" &S
60mm (6.29" 310mm (12.20") Q5| &g
Weight = 16.00 kg (35.27Ibs) Al ,IJW
VMX-synergy™ Size3, VMXSGY307 to VMXSGY309
‘ . Fitting
%, £30°| €30° ' <30°} <30°/ T IT
Y e S 2
P R ) c
205mm (8.07") 60mm (2.367) é 5 %
oL T o, N é _ _51_31 palnt :J
J vk 5 Z ==
: 7
o L8 | o 7%
Y 2e %
g gl E 72
E E|lE 7
7
8 IR 7/
B S — / =
.
60 ' (2.36") amm(s 63") Ect é i
mm (2. . =2 w E S " ES
310mm (12.20") 60mm (2.36") @g 7 L 25mm (0.987) @g
7
Weight = 21.20 kg (46.73Ibs) T ] T
Air Flow
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MOTORTRONICS

Solid State AC Motor Control

1. Mechanical Installation (continued)

Dimensions (continued)

VMX-synergy" Size4, VMXSGY401to VMXSGY403
[11.1in]

[19.3in] 282mm
490mm
[18.5in] [9.8in]
470mm [ 0.4in ] 250mm
1;% I;;f @ 11mm %
oo / £
Of
= E n
EE
=2
of® L]
— E
5 E £E 2g 8
o I~ ©
T gy &8
0 el
cEl =&
E = =
. of| =2 S5
O
\g_m\n\m 21 [15in] M 0 [0.250n
DA 38mm — r U 6.4mm
- sE £E =& -
. | =g S5 ZE [3.2in] [3.in]
Lj.?m] Ei.?m} =S T 80.5mm 99mm
Smm 5mm

Weight 65kg (143.3Ibs)
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MOTORTRONICS

Solid State AC Motor Control

1. Mechanical Installation (continued)

Dimensions (continued)

VMX-synergy" Size5, VMXSGY501to VMXSGY505

[25.0in] [12.8in]
635mm 324mm
[11.5in]
292mm
o=
- fe —t
o ] ? E
5 &
=K
<E =E
Qo 8%
= S —@m —© E
TEl EE
s 5{ 35
— —
Dle [ = * q
| T _
6\‘;\'@@//@ - =e=e SE If304?1|1r:nl
N : : SEISE S s Lamm |l
y [76in] [7.6in] i Bt S [5.5in] [250n]
193mm 193mm ’ 7
- 140mm 64.5mm

Weight 72kg (158.71bs)
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MOTORTRONICS

Solid State AC Motor Control

1. Mechanicalnstallation (continued)

Mechanical Specification

Mechanical Specifications

Model (YMXSGY) 101 103 105 107 109
1
25.5 315 [ 405 | 51.0 | 600 | 780 | 975 | 116 | 114
3.0 [6.6] 35[7.7]

Model VMXSGY)

2 3 -
186 234 | 270 363 453 542 | 621 | 716 | -
5.5[12.1] | 6.5[14.3] 16.0 [35.3] 21.2[46.7] | -

Model (VMXSGY)

[Framesize I 5 ]

1830 2166 | 2500 | 2880 | 3240 | -
65 [143.3] 72 [158.7] -

Model ModelsVMXSGY101 to 309
-20°C {4°F] to 50°C [122°F]; above 50°C derate linearly by 4% of VMX
SYNERGY¥Ie per °C to a maximum of 60°C (140°F)
-25°C to 70°G13°F to 158°F] continuous
max 85% nortondensing, not exceeding 50% @ 40°C [104°F]
1,000m [328L1ft]; above 1000m derate by 1% of \V&§KergyM le per 100m
(328ft) to a maximum altitude of 2,000m (6562ft)
Main Circuit: IPOO (IP20 with optional finger guards for sizes 1&2 only);
Control Circuit: IP20; Nzorrosive gases permitted

Model ModelsVMXSGY401 to 505

20°C {4°F] to 40°C [104°F]; above 40°C derate linearly by 2% of VMX
SYNERGY le per °C to a maximum of 60°C (140°F)

-25°C to70°C {13°F to 158°F] continuous

max 85% nortondensing, not exceeding 50% @ 40°C [104°F]

1,000m [3281ft]; above 1000m derate by 1% of \V&§KergyMle per 100m
(328ft) to a maximum altitude of 2,000m (6562ft)

Main Circuit: IPOO; Control Circuit: IP20; No corrosive gases permitted

VMXSynergy User Manual
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Solid State AC Motor Control
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o] (S| MOTORTRONICS

Solid State AC Motor Control

FEEL G Chapter

[@=-N

H® 9f SOUNROIE Lya

Warnings

A Isolation

Caution: VM»synergy" uses semiconductor devices in the main circuit and is not
designed to provide isolation. For this reason, isolation means must be installed in the supply circuit in
accordance with the appropriate wiring and safety regulations.

Electrical Control SuppRequirements

All electrical connections are made to power input and output terminals, control terminals and an earth
stud.

Aacess
No user accessible internal parts

& Fuse Protection

The Mains Supply and the Control Supply each require protection. Althouyivixisynergy™ units

have electronic overload protection for the Soft Start, the installer should always fit frseiscuit
breakers between the unit and the Mains Supply, roEtween the unit and the motor. Semiconductor
fuses can be supplied as an option for shartuit protection of the semiconductors. It is the
responsibility of the installer and system designer/specifier to ensure that the required standards or
regulatiors arecomplied with

A Safety

VMXsynergyMsoft starters contain hazardous voltages when connected to the electrical power supply.

Only qualified personnel who are trained and authorized should carry out installation, operation and
maintenance of this equipmenRefer to and carefully follow alfo G KS W2 I Ny Ay 3aQ &aSOGA
of this user manual, as well as other warnings and notes throughout the manual.
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MOTORTRONICS

Solid State AC Motor Control

2. Electrical Installation (continued)

Electrical Supplies

The unit requires 3-phase balanced Mains Supply to provide the power for the controlled motor. A ghgke supply:
115V to 230V, 50Hz/60Hz, or 24Vdc for the internal control circuitry. The unit will not operate unless the control supply
voltage is within the specifiedhbits.

Technical Information and Standards

All VMXsynergy™ models are CE, REACH, and RoHS complih¢synergy™ models bear the ETL listing mark and are
UL508 and CSA C22.2 No. 14, per ETL, listed to U.S. and Canadian safety stmpeatilely.

VMX-synergy™ Technical Information and Standards

Rated Operational Voltages |Ue 200\acto 480\ac
RatedOperational Current le See Electrical Specifications table
VMXSGY101 to 205 le: AG53a: 3.517: 905
Rating Index VMXSGY301 to 309 le: AG53a: 3.517: 903
VMXSGY401 to 505 le: AG53a: 3.517: 603
Rated Frequency 50/60Hz
Rated Duty Uninterrupted
IEC 6094-4-2 Form Designation Form 1 internally bypassed
Rated Insulation Voltage ‘Ui 480V
Rated Impulse Withstand |, Main circuit 4kv
Voltage 'mp Control supply circuit 2.5kV
. Main AC line/load circuit I\f’ﬁiggi&)ov;ittlgriy&rggggg)guards

Supply and control circuit IP20

Pollution Degree 2

Rated conditional shottircuit current and type |Type 1coordination. See shoitircuit protection table for rated
of coordination with associatezhort circuit conditionalshort-circuitcurrentandrequiredcurrentratingand
protective devicdSCPD). characteristics of the associat&CPD

Rated Control Circuit Voltage
(programmable)

Uc 24Vdc, 110Vac or 230Vac

See Electrical Specifications
Rated Control Supply Voltage US table P Protect with 4AUL Listed fuse

AC15 230Vac, 1A
DG13 30Vvdc, 0.7A
EMC Emission Levels EN 55011 Class A

IEC 6100@-2 |8kV/air discharge ofkV/contact discharge
IEC 6100@-3 |10 V/m

2kV/5kHz (main power and ports)

Relay Specification

: IEC 6100@-4 -
EMC Immunity Levels 1kV/5kHz (signal ports)

2kV lineto-ground
1kV lineto-line
IEC 6100@-6 |10V

IEC 6100@-5

VMXSynergy User Manual @
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MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation (continued)

Electrical Specificatios- Rating Tables

Frame Size 1, 2 and 3

Type IEC,d |kw?D UL,FLA |Hp?

A3 230V [400V |A4 200V 208V 220240V |440-480V |Us
VMXSGYL01-4-01 |17 4 7.5 17 3 5 5 10
VMXSGYL034-01 |22 5.5 11 21 5 5 5 15
VMXSGYL054-01 |29 7.5 15 27 7.5 7.5 7.5 20
VMXSGYL07-4-01 (35 7.5 18.5 34 10 10 10 25
VMXSGYL094-01 (41 11 22 40 10 10 10 30
VMXSGY111-4-01 |55 15 30 52 15 15 15 40 2avde,
VMXSGYL134-01 (66 18.5 37 65 20 20 20 50 110Vac
VMXSGY1154-01 (80 22 45 77 20 25 25 60 to
VMXSGY117-401 (100 (30 55 96 30 30 30 75 230vac
VMXSGY201-4-01 (132 37 75 124 40 40 40 100
VMXSGY2034-01 |160 45 90 156 50 50 60 125
VMXSGY2054-01 [195 55 110 180 60 60 60 150
VMXSGY301-4-01 [242 75 132 242 75 75 75 200
VMXSGY3034-01 (302 20 160 302 100 100 100 250
VMXSGY3054-01 (361 110 200 361 125 125 150 300
VMXSGY307-4-02 430 132 250 414 150 150 150 350 110Vac
VMXSGY3094-02 500 150 280 477 150 150 150 400
VMXSGY307-4-03 430 132 250 414 150 150 150 350 230Vac
VMXSGY3094-03 [500 150 280 477 150 150 150 400
1) Rated operational powers in kW according to IEC 6aD{&imary series) corresponding to IEC current rating.
2) Rated operational powers in hp according to UL508 corresponding to FLA current rating.
3) The IEC, le rating applies for EN 66927max ratng index 195A: AB3a: 3.517: 965 and 500A: AG3a: 3.517: 903
4) The UL, FLA rating applies for a maximum surrounding air temperaturetf 50

Type IEC.d kw1 UL,FLA |Hp2 Us

A3 230V 400V A4 200V  [208V  |220-240V |440-480V
VMXSGY401-4-02 (610 200 355 590 200 200 200 500 110Vac
VMXSGY4034-02 (722 220 400 722 250 250 300 600
VMXSGY501-4-02 (850 280 500 840 300 300 350 700
VMXSGY5034-02 (960 315 560 960 300 350 400 800
VMXSGY5054-02 (1080 355 630 1080 350 400 450 900
VMXSGY401-4-03 |610 200 355 590 200 200 200 500 230Vac
VMXSGY4A034-03 |722 220 400 722 250 250 300 600
VMXSGY501-4-03 |850 280 500 840 300 300 350 700
VMXSGY5034-03 |960 315 560 960 300 350 400 800
VMXSGY5054-03 |1080 355 630 1080 350 400 450 900
Rated operational powers in kW according to IEC 6a0{#imary series) corresponding to IEC current rating
Rated operational powers in hp based on Table 430.250 dfi#tenal Electrical Code, 200&orresponding to FLA current
rating.
le ra?ing applies for EN 6094172 max rating index 1080A: A3a: 3.517: 603
Ratings apply for a maximum surrounding air temperature 6€40

VMXSynergy User Manual
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MOTORTRONICS

Solid State AC Motor Control

2. Electricalnstallation (continued)

Short Circuit Protection

5 5 5

30 40 50 60 70 100 125 150 175

rating 4

Maximum

rating 2 60

60 60 60 60 150 150 250 300

Mersen 6,9 URD 30
Bussmann 170M30___
Bussmann 170M31__
Bussmann 170M32___
SIBA2061_

100A | 100A | 160A | 160A | 160A | 200A | 200A | 2504 | 315A

Type

Fuse ratind A

10 10 10 18 18 18
Maximum |\ | 555 | 300 | 350 | 450 | 500 | 500 | 600 | 600
rating 4
Maximum | | 350 | 450 | 500 | 700 | 800 | 1000 | 1000 | 1000
rating 2
Mersen 6,9 URD 31__ Mersen 6,9 URD 33__
Bussmann 170M40___ Bussmann 170M60___
Type Bussmann 170M41___ Bussmann 170M61___
Bussmann 170M42___ Bussmann 170M62___
SIBA2061 SIBA2063
Fuserating | A | 400a | 5508 | 550 | 700a | 800A | 900A | 1000 [ 11008

#1 Suitable For Use On A CirdQapable Of Delivering Not More Than ¢ | rms Symmetrical Amperes, 480 Volts
Maximum, When Protected by Class J time delay Fuses with a Maximum Ratingiof _ordy a Circuit Breaker
with a Maximum Rating of _ »Z

#2 Correctly selected semicondiee fuses can provide additional protection against damage toMtiv¢synergy™

unit (this is sometimes referred to as type 2-@alination). These semiconductor fuses are recommended to
provide this increased protection.

VMXSynergy User Manual
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(S| MOTORTRONICS'

Solid State AC Motor Control

2. Electrical Installationdontinued)

Short Circuit Protection (continued)

30

42

Bussmanri

170M5466
Type

170M6467

Siba Type 2067132.1000A

2068132.1400A

Motor Overload Protection

VMXsynergy provides full motor overload protection, configurable through the user interface. Overload trip settings are
determined by the Motor Current setting and the Trip Class setting. Trip class choices are Class 10, Class 20, and Class 30.

TheVMXsynergy" soft starters are protected using fuft motor overload with memorySee Appendix 1 fagizing guide.

(20°C ambient)
1000

Motor overload "cold’ trip curves

100

X
S~

=
=]

-

/
[/
[/

1 15 2 25 3 3.5

Multiple of Motor FLA

m—Classll == (Class20 == (Class30
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MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation (continued)

Wire Sizes and Torques

Terminal Models ‘Wire/Busbar Size Torque
‘Metric Imperial Nm Ib-in
. . . VMXSGY101 to
Main Terminals Terminal VMXSGYL17 2.5-70mn? 12- 2/0AWG 9 80
VMXSGY201 to
Cu STR 78 only VMXSGY205 4 -185mn? 12¢350MCM |14 123
VMXSGY301 to
M10 bolt VMXSGY305 2 x 95mmi 2 x 2I0AWG
VMXSGY307 to
VMXSGY309 2 x 150mm 2 x 350MCM
. . VMXSGY401 to . :
)
Main Terminal$ 2 x M10 bolt VMXSGYA03 50mm x 10mm(1.5in x 0.5in
VMXSGY501 to : i
Copper busbar M12 bolt VMXSGY503 60mm x 10mm(2.0in x 0.5in
VMXSGY505 80mm x 10mm|(2.5in x 0.5in
Controlterminals All models 0.2¢c1.5mn? 24-16AWG 0.5 4.5
protective M6stud  |VMXSGYLO1 % mm2 K12AWG 8 70
Earth?)
VMXSGYL03 to
2
Cu only @ VMXSGYL11 X maon X10AWG
VMXSGYL13 to
VMXSGY117 X man KBAWG
VMXSGY201 to
M8 stud VMXSGY205 X IRIng? X6AWG 12 105
VMXSGY301 X rng KAAWG
VMXSG-303 to
VMXSGY305 X rong KIAWG
VMXSG-307 to
VMXSGY309 X g KZAWG
VMXSG-401 to
VMXSGYA03 X mi KLOAWG
VMXSGY501 to
M10 stud VMXSGY505 X MR %2/0AWG
VMXSGY505 DG} 12 %3/0AWG

regulations.

Protective Earth wire size based on bonding conductor requirements of UL508 Table 6.4 and UL508A T
Maximum busbar sizes based on IEC 66BZable 11. The actual conductor used must comply with local

VMXSynergy User Manual
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MOTORTRONICS

Solid State AC Motor Control

2. Electrical Installation (continued)

Electrical Connections

Representativef terminallabel. SeeTAB

Ugfor AC supply rating as

Default Description Default Pro
markedon actualVMX-syn
#1 Group 1inputcommon | p— D 1 C OM 1 1 group 1 relay common
SEE TABLE 1.U ) > 230Vac 1A AC1S,
#1 16! yes start/stop opto-coupled input —m D1-1T 12 relay NIC fault yes 30Vdc 0.5A Resistive
SEE TABLE 1.U ) _ [ 230Vac 1A AC15,
#1 e s None opto-coupld put _m. D1-2I 24 relay IO ot yes Sovas o Resse
group 2 input common | e——| D2 C OM 33 group 2 relay common
SEE TABLE ’ > 2 230Vac 1A AC15,
Ue yes reset opto-coupled input —m D2-1T1 34 — relay N/O running yes 30Vdc 0.5A Resistive
™ B 230Vac 1A AC15,
rotused -j oo enoreert e 30vdc 0.5A Resistive
3XPTC in series (130°] OFF thermistor frm— PTC+ AO analog output o10v yes 0t 10V 10m
3x PTC in series (130° OFF thermistor 47_ PTC - ACOM analog OV ov
L i . 0to 10V 10mA
signal ground = A I analog input o-10v Yes A20mA
N & evd
#3 SEE TABLEUg control supply o C — control supply SEE TABLE 1gU #3
W\ | 2 =
L = 24Vdc
#3 SEE TABLE Ug control supply - control supply SEE TABLE 1gU #3
24Vdc Specification
VMXSGY101-4-01 to VMXSGY3054-01 | |110-230Vac or 24Vdc 24vdc 60W
110Vac or 230Vac or 24Vdc | The system can hawither a 110/230V acmains Residual ripple 100mV
VMXSGY307-4-02/VMX%SGY309-4-02 110Vac 24Vdcinput NOT both. Spikes/switching Peaks 240mV
230Vac factory default Turn On/Off response
y default Le systéme peut avoir soit une alimentation No overshoot of V out
VMXSGY307-4-03/VMXSGY309-4-03 230Vac
principale de 110/230 Vac ou de 24 Vdc, mais e Overvoltage voltage protection
LS B ) 8 n 1 X simultanement. output voltage must be clamped to <30Vdc
VMXSGYA01-4-02 to VMXSGY¥5054-02 | | 110Vac Hontt O RSF4 dzi |aucuncaslesdeux simulianeme P g i

VMXSGY401-4-03 to VMXSGY503-4-03 230Vac

Notes

#1

#2

#3

#4

The programmed digital input setting on D1COR]-11, D}2I must correspond to the voltage applied to these terminals to avoid risk of damage to the equipment.

'FAY RQSOAGSNI RQSYR2YYF3ISNI £ QSljdALISYSyYy (= f S -1NBIIHdit EbBespoiiiire B @ Rnsidr\apifice)a de¥ oMBslj dzS LINE INI YYS & dzNJ
The programmed digital input setting on D2COM, DPmust correspond to the voltage applied to these terminals to avoid risk of damage to the equipment.

TFAY RQSOAGSNI RQSYR2YYIl 38N funditudzrdginh i B2COM RIS Scfréspbidred & tebsidrappliqude & ces bornes.

The control supply can be 110 to 230Vac applied to the N, L termioaB?#Vdc applied to the 0Vdc, 24V input terminals. The correct voltage as specified nmlisbe applied toone of these supply inputs to avoi
risk of damage to the equipment.

[QLEAYSyGlLiAz2zy O2yiNbtS LSdzdi sdNB mmn n won O3 | LILAGGZdz:Sn  +deER OEING/2S0 Sodd SIS NISS |j 2z LIS Sy A G
AYRAOFGA2ya yS R2A0G sONB FLILX AdzSS jdzQt dzy$S SyiNBS RQFEtAYSyldldAazyo

See Section
Référer au la Manuel de Programmation Synergy M&GYn n M LJ2 dzNJ RS& LI N} YSGNBa LI NI RSTIl dzi RQdzEAYS
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MOTORTRONICS

Solid State AC Motor Control

2. Electrical Installation (continued)

Electrical Wiring

K1 - Main contactor or
circuit breaker isolation and

protection switch gear
(provided by thecustomer)

K1¢ Main contactor or circuit
breaker isolation and
protection switchgear (provide:
by the customer)

RJ12 serial
ayYe comm port
i
Control
% terminals
under cover

l-nnnn-l

Optional

RJ45 Anybus

connector module
Future use

Soft start must be grounded

Note: Circuit breaker isolation
alone is not allowed for In
Delta operation. K1 (Main
contactor) controlled by the
Running relay MUST be used
for isolation.

YL

A

Terml | Fwd

Rev

2/T1 U1l

U1l

4/T2 Vi

w1

6/T3 | w1

Vi

7/ w2

v2

Induction
Motor

& For suitable short

AFor wire size and

A In Delta
For this configuration

circuit protection torque requirements

RSOAOSaA
Short Circuit
Protection in the

Technical Information/
Standards section of

this guide.

Pour un dispositif

protection approprié
contre le courcircuit,

voir la protection

contre le courcircuit

dans la section «
Informations

techniques/normes »

du présent guide.

0 {

de

see Technical
Information/Standards
section of this guide.

Pour les dimensions d¢g
cable et les besoins en
couple, voir la sgtion «

Informations
techniques/normes »
du présent guide

applying the equation.
VMXa & Yy SNH & un
le Motor/V3

Allows lower

current rating

VMX& & Yy SNH &
than themotor.

When InDelta
configuration is used
a line contactor
controlled by VMX

a ey S NBSThe
used with the In Delta
Firing Mode selected
in the advanced menu.

A En Delta

Pour cette

configurationappliq

dz8§NJ £ QSlj dzl § A

suivante: VMX
a2y SNH&x
le (moteur)¥3

Cela permet le
courant nominal
inférieur de VMX
synergyt  LJ- NJ
rapport au
moteur.

Lorsque En Delta
configuration est
utilisée,IL FAUT
utiliser un
sectionneur
principal controlé
par VMXsynergwyt,
En Delta mode de
fonctionnement,
sélectionnélans le
menu avanceé.

LS

VMXsynergyg User Manual
MAN-SGY031. Version @. 11/06/2019



MOTORTRONICS

Solid State AC Motor Control

2. Electrical Installation (continued)

Control Wiring

1) Theprogrammed digital input settings for DICOM,-D1DZ*2l, and D2COM, B2l must correspond to the
voltage applied to these terminals to avoid risk of damage to the equipment.

2) The control supply can be 110 to 23@¥pplied to the N, L terminals or 2d&applied to the 0dc, 24V
& input terminals. The correct voltage as specified must only be applied to one of these supply inputs to avoid
risk of damage to the equipment.

Three Wire Control

3 Wire ControlDiagram 3 Wire Control Diagram 24Vdc control supplys(lend
110/230Vac control supply @Y digital input (W) programming (only applicable to
and digital input (W) programming. VMX-SGY101 to VMXSGY305)

= Emergency Stop == Emergency Stop
]

110/230Vac 24vdc
|
£ % -

L D1-11 |D1-2I |D2-11 33 Vzd‘t: D1-11|D1-ZI|D2-11 33
N DlCOMlDZCOM 34 ovdc DlCOMl D2COM

N

—[ H# [¢]

Power factor correction capacitors* must not be positioned between the soft starter and the motor, or there is a
risk of damaging théhyristors due to current peaks.

User Programmable Control

24Vdc () and user (Y
Programmable control diagram
Only applicable for VM>SGY101 to VMXSGY305

110/230Vac (i§ and user (1)
Programmable control diagram

kKA E St = E St
| 110/230Vac mergency stop /) EmergencyStop

24Vd
o IL |

| [*» .
start T L | |p1-u | Dl.z||[)2-1| 33 Start §-J VZdAC D1-1I |D1»2I | p2-u| | 33

Stop ¢ a N chOM|D2c0M stop ¢ 0| [ovee mcomlozcom

N ov

Digital Input Configuration Digital Output Configuration

D1-1I = High Start/Low Stop on T SAIAGEE hdzd

D1-2l = None (This pulls in the line contactor,
K1, before the ramp starts)

D21l = High Reset

1) hLGA2y |t KAIK NBEASOH® LT (rANR ING AU ok &S ¢ NBljadzangs B0 ( Ryiad daNild (KIS (0 24y (32
Digital Inputs menu. If you would prefer the reset to work by removing and reapplying the Start Sigdalbl KSy a St SO0 ac¢ g2 o
O2y(iNRft¢ Ay (GKS O2yiNRf YSiK2R YSydzo

VMXsynergyg User Manual
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MOTORTRONICS

Solid State AC Motor Control

2. Electrical Installation (continued)

ReversingConfiguration

Softstart reversingcircuitwithout soft stop, it showsthe maincomponentsrequired. Youmustfollow yourlocalwiring
andelectricalregulationsvhenconstructinghiscircuit,setto W! & SNJ t N2 ébNdolY VI 6 f S Q

— Control supply 110/230Vac 24Vd:
Protection switch Emergency stop depending on application
gear(providedby ]
the customer)
Enable Eﬁ
stop [

Reset [

\T ==\ Kk =m-me-- Forward '\

33
Reverse [ . o ooooaaanan VMxs y ner
B8YBYH |34
7
ol 7K11 Kz.ltlA(

K12,
7 |L

syner

or Z4Vdc| | D1i 11 | | D2-11 |

| N or 0Vdc | |D1CDM | | D2COM |

Note: forward and reverse buttons must remain pressed for longer than

timer changeover period

w a{02L¥ Yda&ad 0SS LINBaaSR 0S¥
w S5AIAGHE hdzliLddzi o Ydzad S

w S5AIAGHE LyLdzi m Ydzd

w S5AIAGHE LyLdzi w YdaAd o

2NBE RANBOGAZY NBC
2y FAIAINBR (2 & wdzy
YFAIdINBR G2 al A3IK
y

Induction
Motor

o
W o

ltem Description ‘ These are the major components of the syst&mcalwiring

regulationsshouldbe observedNotethe useoftimersto ensure that a
K1, K2 ACS3 rated forward/reverse reversed voltage is not applied to the starter/motor before the motor
K1A, K2A 1 second drop out delay timer{ field hashadsomechanceo dieaway .

The thermal capabiliies 0fMxa € Y SNH&un aK2dz R 6S O2yaa

VMX-synergym VMX-synergwt soft start

VMXsynergyg User Manual
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MOTORTRONICS

Solid State AC Motor Control

2. Electricalnstallation (continued)

Sequential Soft Star€Configuration

110Vac, 230Vac
or 24Vdc Control Supply

b
o
N4

After \T
L or 24Vdc D11
emergency 4 I_I
Stop button
Nor OVdcl | D1COM
N or OV | |

110Vac, 230Vac

or 24Vdc Control Supply N or OV
x
Emergency ot DK”
Stop rv“ Stop Start
W
m
"
ko K3. Bllate
break
K1.1
———"
Ko T2 K1.2
— T1
K1. 3J D—
"
a2
— DKZ
T1
Starte
=H
3 4
R E—
TR.1 K14
B1 Ko
— By
B1
"
™2 K3
B2 Ko
Control Supply

VMXsynergyg User Manual
MAN-SGY031. Version @. 11/06/2019

3 phaseSupply

Induction
Motor M2

Induction
Motor M1

||}—
'_

Notes:

Soft Starter must have stop time set toTd Time
between K1 or K3 closing and the starter being
energised 0.5 sec minimum. T2 Time between H
closing and K3 closing

-Dependant on application0.5 sec minimum
{SG G2 weg2z2 GANB 02yl

Emergency stop switch cuts off control supply ai
dropsout starter and motors. Stop switch drops
control supply from contactors and timers
stopping both motors.

Start switch initiates softtart then bypass of
motor 1 immediately followed by sofitart then
bypass of motor 2.

Soft Starter must be rated for cdrined starting
duty.

The control logic can be continued for more
motors.

The thermal capabilities ®MX& & y S NH & u
be considered.
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Solid State AC Motor Control
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MOTORTRONICS

Solid State AC Motor Control

od /2YFAIANI GARZY |y Chapter

StatusLED

TheMotortronics UKlogo LED on theMXsynergyM front panel will blink once every 10 seconds t
provide visual confirmation that all microprocessors in the soft starter are operating properly.

Configuration Overview

ConfiguringVMXsynergyM soft starters is as simple as setting the parameters to mgtalr motor, application, power
source, control scheme, etc.

You can configursynergyfrom its touchscreen, from an optional remote touchscreen, or froRL& using Modbus RTU via
the onboard RJ12 connector.

Auto Setup Procedure

Allow the user to change all of the parameters at once to settings that are typical for general applications. One or more
parameters as can be adjusted to fine tune the settings for your specific application.

Setup by Individual Parameter Settings

Allows te user to change the parameter settings one at a tiiftee individual parameters are grouped by categories as on
the touchscreen.

Configurationfrom Touchscreen

Use the the orscreen buttons to enter data or to scroll through setup menus, udifgS &Y DJEE a. ! / YZ¢é¢ | yR alt
odziti2ya Fa ySOSaal NBONBRYY a86SQaYSAGESHNUza! dzi2z { ShdzLd 2N &
Auto Setup

On initial power upyMXsynergy"g A t t a K2 g | W{cAuitodahd Atlvariced NIR jOmpYh8nédiately to the-pre

defined parameter sets, press the Auto button and follow thesoreen prompts. Refer to the example on the following

screen.

To automatically set up parameters on subsenustartdzLJE a St SO0 G KS Wi 2YSQ YSydz FNRY {(KS
{ S dzLIQ ® C-gcteéndrompis R8fer 2oyhe example on the following screen.

Individual Parameter Setup

CNBY G(GKS {SidzLJ 2ATFNR 2NJ12YS YSydzm 4SSt SO0 (KS W RGIFYyOSRQ )

SeeSection3.8for detailed descriptions of the available parameters.

VMXsynergyg User Manual
MAN-SGY031. Version @. 11/06/2019 e



MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

OnScreen Menus

Initial Screen

Setup Wizard

Displayed on FIRST

switchron ONLY.

Advanced

Status Screen

Supply Status
TurnsREDf unit has tripped
on supply failure

Motor Overload Status
TurnsREDf unit has tripped on
overload

Status Messages

Motor Side Status
TurnsRED(f unit has tripped on
motor side phase loss

Returns to previous Enters SutMenus
screen/menu

Yl 2YSQ a:

Auto-Setup Menu
SeeSections: 3.5, 3.6, 3.8

Auto Setup Advariced

Input/Output Menus
See Section:

Logging Menus
See Section: 3.12

N\

{SS w{arid

VMXsynergyg User Manual
MAN-SGY031. Version Q. 11/06/2019

Auto Setup wizard.
See Section 3.5

Advanced menu
See Section 3.8

Temperature Status
TurnsREDf unit has tripped on over
temperature

Cooling Fan Status
TurnsREDf unit hastripped on fan failure

Internal Bypass Status (open/closed)

Displays Overload Percentage, Instantaneot
running Current angower

Start/Stop Motor
Only active if Local Control Enabled

Advanced Menus
See Section:

Monitor Screens
See Section:

Device Menus
See Section:



MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Auto-Setup Example

N Select Your Application
Warning!

Selected Application Will
Enable Trip Clas 20

Reciprocating

Back

Select Digital Input Voltage
230V
110V
24NDC

VMXsynergyg User Manual
MAN-SGYO31. Version Q. 11/06/2. .

Setup Wizard

M 5et Motor Current Rating

Auto Setup Summary

Motor Current
17TA

Application:
Compressor

Comtrol Logic:
Local Touch Soreen

Digital Input Voltage:
24Vdc

Trip Class:
20

Select Your Application

Agitator

Compressor
Centrifugal

CTIRTESS0T
Heoprocating

Select Comtrol Method

Local Touch Screen
User Programmable
~ Two Wire Control
Three Wire Control
Modbus Network

Back Mext .




Solid State AC Motor Control

MOTORTRONICS

3. Configuration and Parameters (continued)

Auto-SetupParameter Settings

App

o| o oWl w| v | v
17 N T B oV B oV o N B VI I U N A O T I N O N T = T I I N O N T O S N oV B U O VI N I T B SV I VI BV B SV VR B S I S 9
—1
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| ©| ©| o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|lo|o|o|lo|o|o|lHd|o| 4| d|o|lo| o o
| ©| ©|o|o|o|o|o|o|o|o|o|o|d| d|o|o|lo|o|lo|o|o|lo|o|olo|o|o|o| || - —
W o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|lo|o|o|o|o|o|lo|o|o|o| o o
W o|lo|o|o|o|o|o|lo|o|o|o|d|d|o|o|o|o|o|o|o|lo|lo|o|o|o|o|ld|ld|ld«d| o o
c
W ol o| o|o|o|o|o|lo|o|o|o|o|d|d|o|d|o|o|o|o|lo|lo|o|o|o|o|lo|lo|ld|l«d| 4 -
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Auto Setup Parameter Settings (continued)

# Application

Pump Jack

Rolling mill

Roots Blower

Saw- Band

Saw- Circular

Screen vibrating

Shredder

Transformers, voltage regulators

Tumblers

Wood chipper

(o))

c

g

g 3

= = g

(] (4] [e] (0]

3 £ | S g % £

g 3 2 = |5 [gE s 3 2 S 5 = =
iﬁiﬂm-gmg E O 8 B8 B o o 5 o B ® & €
T © a u = = QO © T T T o o E'OQ::
8 9 £E 68 =2 = N @ g ¢ ¢ 0 <] S S v =2 =
2 = 5 O b b E < B o = 2 2 b b
= | = | = £t £ 9 9 9 o & £ 8 8 9 8 &£ =
g © 8 5 2 5 5 SHESHESEESHE NQ) oQ_‘S'S'E: =1
B8 B 6 EO O 822 I X0 » 32 I EC O
s|s|c C En| E| E En| E| E|En En FL| s

40| 10| 10| 0 | 20 5(1/0|1|0|1|/0/0|0|0|O0O| 1| 8|2
40| 10/ 10|/ 0 |20/ 35|40 | 5| 1/0 |1|0| 1| 0|0 |0|O| 0| 0| 8|2
30| 10/ 10| 0 |20| 45| 25| 5| 1|0 |1]|0| 1| 0/0|O|O0|O| O 8|2
10| 10| 10/ 0 |10 35| 25 | 5| 1|0 o|1/0/o|o0o|l0o| 0|0 8|2
40| 10/ 10|/ 0 |20/ 35|40 | 5| 1/0 |1|0| 1| 0|0 |0O|O|O|O| 8|2
40| 10/ 10|/ 0 |20/ 45| 40| 5| 1/0 |1|0| 1| 0|0 |O0O|O|O|O| 8|2
40| 10/ 10|/ 0 |30|35|60| 5| 1/0 |1 |0| 1| 0|0 |0O|O|O|O| 8|2
10/ 10| 5/0|10[35| 25| 5| 0/0|0|0|1|0fl0|O0|0O|O0|O0O| 8|2
20| 10/ 10| 0 |20| 4 | 25| 5| 1|0 |1|0| 0| 0|0 |O|O|O|O| 8|2
40| 10/ 10|/ 0 |30|35|60| 5| 1/0 |1|0| 0| 0O|0O|O0O|O|O|O| 8|2

VMXsynergyg User Manual
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and?arameters (continued)

Auto Reset Function

The Auto Reset feature automatically resets a selected number of faults and then attengtisveithout user intervention.

The time between the resets and the number of reset attempts are both programmable. If the Auto Reset has been
successful, the Starter must operate trip free for a set time before the counters aniiedised. If the numbr of attempts
exceeds the set value, the Auto Reset terminates, and the counters willib@giadised when a Reset or Stop signal is given

by the user.

WARNING:
When Auto Reset is enabled, a tripped motor may restart automatically after
the Reset Delay time. This may result in equipment damage or personal injury

if the function is used in an unsuitable application. Do not use this function
without considering applicable local, national, and international standards,
regulations, or industry guidelines

TheAuto-Reset function is accessible from the Advanced M@eeAuto-Reset section of parameter sunaries:

Advanced Settings

Main Contactor Control Off

Hand-Auto Control Off

Auto Reset

\'

STATUS START

VMXsynergyg User Manual
MAN-SGY031. Version Q. 11/06/2019 @



MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Auto Reset Function (continued)

Auto Reset

Delay between trip and

Auto-Reset Auto Reset Off

Reset Delay 0s

The time the unit must be
trip free before the counter Reset Attempts
is set to zero

Trip Free Time 600s

Reset Trips

BACK STATUS START

Reset Trips

Input Side Phase Loss On

Motor Side Phase Loss Off

Overload On

Thyristor Firing On

Sensing Fault On

STATUS

Example page of Reset Trips Sub Menu

VMXsynergyg User Manual
MAN-SGY031. Version @. 11/06/2019 e

Toggles the Autdreset
function Off/On

Number of permissible
Auto-Reset attempts

Enters AuteRest trip
selection menysee below)

Scroll through AuteReset Trips




MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

The status of the At S 4 80 Fdzy OGA2Y YI& 08 204SNDSR Ay (KS

Monitoring

Restart Pending
Resets Exceeded
Reset Delay
Reset Attempts
Trip Free Time
Trip Event

\"

BACK STATUS START

Mapping Auto Rese8atus to Digital Outputs

Auto Reset Pending and Auto Reset Exceeded may be mapped to the Digitals@Dtauib4) The selection screen is
located in the I/O Menu

I/0 ¢ DIGITAL OUTPUT®IGITAL OUTPYT to 4)¢ SELECT FUNCTION

Digital Output Function

END OF START
CURRENT LIMIT
iERS ACTIVE
AUTO RESET PENDING

AUTO RESET EXCEEDED

BACK STATUS START

VMXsynergyg User Manual
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Auto Reset Function (continued)

Two-Wire, ThreeWire and Communications control

The Auto reset operates with twaire, threeWire and communicationstart/stop. Generally this is not a problem if the
control supply is maintained, although warning should be given thaiiir@ and communications control the motor may

start without a direct start signal. (Although it is implied as no stop had been diveng the reset delay period)

ControlSupply Loss

When the control supply is removed the microcontroller is unable to make calculations in real time. To overcome this the

calculations are made retrospectively when the starter powers up

Two Wire Following a control supply loss the Start signal musebeined (Fig 2)

ThreeWir¢/ ¢ KS &d1FGS 2F GKS adFNI airaaylrf A& al SR 6KSy GKS 02yl
will continue at power up. When operating in tmede the motor may start at power upithout a start signal being present
(Fig3).

Modbus/Communications

¢KS adrdS 2F% GKS &GFNI aiaaylft A& al gSR ¢KSy GKS @i NRf &dzL

at power up. Wheroperating in this mode the motor may start at power wighout a start signal being prese(fig3).

Auto Restart Terminationif the time to reestablish the power exceeds the Reset Delay x Reset Attempts the Auto Reset

Terminates

Overload Trip

Following an overload trighe overload will at 100% and then cool exponentially to 0% after several minutes.

If a restart is attempted too soon the starter will trip again as the overload would not have cooled to a sufficientigebe! (F

It must be esured the Reset Delay is long enough to allow the overload to cool. This is also the case for the heatsink over

temperature trip.

Remote Start on Trip

If Auto Reset is turned on the Remote Start On trip trips are disabled will be ignored.
Hand Auto
If the Hand Auto option is selected the Hand selection will override the Auto Reset.

The Auto Reset will be terminated, and the counters will banitgalised.

VMXsynergyg User Manual
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Fig1l: Auto Reset - Two Wire -Three Phase Supply Loss

The timing diagrams show the auto reset with a maintained two wire control system
The fault shown is a 3-phase supply loss only, the Control Supply maintained
The 3-Phase power is re-established (after the 2nd attempt ) before the Reset Attempts counter is depleted

This assumes the start signal is maintained, if it isremoved

the Auto Reset terminates

Once power has been re-established there are no further outages and the counters are reset after the trip free time.

3-Phase Supply voltage

Control Supply

Start / Stop Input

Reset Input @

Fault Relay |

Restart Pending Relay [

Imotor —

LI

Internal Reset

.

A

n

Reset Attempts PNU =4 Reset Attempts =0 |Reset Attempts =1 | Reset Attempts =2 | Reset Attempts = 3 | Reset Attempts =0
Reset Delay | | Reset Delay | | Reset Delay | | Trip Free Delay |
t0 tl t2 t3 t4 t5 té t7 t8 t9 t10

Sequence of events User Parameters (R/W) Monitor Parameters (R/O)
t0 3 phase supply applied PNU Range Default PNU Range
tl Start signal applied, motor starts
t2 Motor reaches full voltage Auto Reset On/Off Off Reset Attempts Remaining 10-0
t3 3 phase supply removed Reset Delay 0-7200s Os Reset Delay Remaining 7200s-0s
t4 Start signal must still be applied Reset Attempts 0-10 0 Restart Pending 1-0

If it has been removed Auto Reset feature re-initialises Reset Trips All resettable tripy- Trip Free Time Remaining 7200s-0s
t5 Reset delay =0 Restart Attempt 1 Trip Free Time 120-7200 600s
t6 Rest Signal must be low

If the trip is reset the Auto Reset feature re-initialises Notes
t7 Reset delay =0 Restart Attempt 2 For Two Wire control reset occurs automatically when the start signal changes state from low to high, reset shown is programmable
t8 3-Phase re-established reset input (1)
t9 Reset delay =0 Restart Attempt 3
t1C Trip Free Delay =0 Restart Attempt =0

VMXsynergyg User Manual
MAN-SGYO31. Version @. 11/06/2019




MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Fig 2 : Auto Reset - Two Wire - Control Supply Loss

The timing diagrams show the auto reset with a maintained two wire control system

The fault shown is a 3-phase supply loss and Control supply loss

The 3-Phase power and control supply are re-established (after the 2nd attempt) before the Reset Attempts counter is depleted
This assumes the start signal is maintained, if it is removed the Auto Reset terminates

Once power has been re-established there are no further outages and the counters are reset after the trip free time.

3-Phase Supply voltage
Control Supply
Start / Stop Input

Reset Input @

Fault Relay

Restart Pending Relay

Imotor —

[
[
[
|
[
[

Internal Reset

[ [ [

Reset Attempts PNU =4 Reset Attempts =0 Peset Attempts = 1|Resel Attempts = 2] Reset Attempts =3 I Reset Attempts =0
Reset Delay | | Reset Delay | I Reset Delay I | Trial Time / Trip Free Delay |

to tl t2 t3 t4 t5 t6 t7 t8 t9 t10
Sequence of events User Parameters (R/W) Monitor Parameters (R/O)
t0 3 phase supply applied PNU Range Default PNU Range
tl Start signal applied, motor starts
t2 Motor reaches full voltage Auto Reset On/Off Off Reset Attempts Remaining 10-0
t3 3 phase supply removed Reset Delay 0-7200s Os Reset Delay Remaining 7200s-0s
t5 Reset delay =0 Restart Attempt 1 Reset Attempts 0-10 0 Restart Pending 1-0
t7 Reset delay =0 Restart Attempt 2 Reset Trips All resettable trig- Trip Free Time Remaining 7200s-0s
t8 3-Phase re-established Trip Free Time 120-7200 600s

t9

t10Trip Free Delay =0 Restart Attempt =0

Start signal must still be applied
If it has been removed Auto Reset feature re-initialises
If the trip is reset the Auto Reset feature re-initialises
Reset delay =0 Restart Attempt 3

Notes

The Starter is powered down between t3 and t8 (yellow shaded region)

During this time controller is unable to make the calculations in real time

To overcome this the calculations are made retrospectively at time t8

The Start Signal must be maintained, if it is not the Auto Restart will be terminated

For Two Wire control reset occurs automatically when the start signal changes state from low to high, reset shown is programmable
reset input (1). If the time to re-establish the power exceeds (Reset Delay x Reset Attempts) to Auto Reset terminates

VMXsynergyg User Manual
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Fig 3: Auto Reset - Three Wire - Three Phase Supply Loss

The timing diagrams show the auto reset with Three wire / Modbus control

The fault shown is a 3-phase supply loss only, the Control Supply maintained
The 3-Phase power isre-established (after the 2nd attempt ) before the Reset Attempts counter is depleted
This assumes the momentary stop signal is not activated, if it is the Auto Reset terminates
Once power has been re-established there are no further outages and the counters are reset after the trip free time.

3-Phase Supply voltage

Control Supply

Start Signal |_|

Stop Signal

Reset Input

Fault Relay [

[

C

Restart Pending Relay [

Imotor —

L

Internal Reset

.

=

n

Reset Attempts PNU =4 Reset Attempts =0 ]Reset Attempts = 1 [Reset Attempts = 2[ Reset Attempts =3 ] Reset Attempts =0
Reset Delay I I Reset Delay | | Reset Delay I | Trial Time / Trip Free Delay I
to tl t2 t3 t4 t5 t6 t7 t8 t9 t10

Sequence of events User Parameters (R/W) Monitor Parameters (R/O)
t0 3 phase supply applied PNU Range Default PNU Range
tl Start signal applied, motor starts
t2 Motor reaches full voltage Auto Reset On/Off Off Reset Attempts Remaining 10-0
t3 3 phase supply removed Reset Delay 0-7200s Os Reset Delay Remaining 7200s-0s
t4 Start signal must still be applied Reset Attempts 0-10 0 Restart Pending 1-0

If it has been removed Auto Reset feature re-initialises Reset Trips All resettable triff- Trip Free Time Remaining 7200s-0s
t5 Reset delay =0 Restart Attempt 1 Trip Free Time 120-7200 600s
t6 Rest Signal must be low

If the trip is reset the Auto Reset feature re-initialises Notes
t7 Reset delay =0 Restart Attempt 2
t8 3-Phase re-established
t9 Reset delay =0 Restart Attempt 3
t1C Trip Free Delay =0 Restart Attempt =0
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Fig 4 : Auto Reset - Three Wire - Control Supply Loss

The timing diagrams show the auto reset with Three wire / Modbus control

The fault shown is a 3-phase supply loss and Control supply loss

The 3-Phase power and control supply are re-established (after the 2nd attempt) before the Reset Attempts counter is depleted
This assumes the momentary stop signal is not activated, if it is the Auto Reset terminates

Once power has been re-established there are no further outages and the counters are reset after the trip free time.

3-Phase Supply voltage I
Control Supply |

Start Signal |_|

Stop Signal

Reset Input

Fault Relay

T |

Restart Pending Relay

Imotor —
Internal Reset I_I |_| |_|

Reset Attempts PNU =4 Reset Attempts =0 |Resel Attempts =1 | Reset Attempts =2 | Reset Attempts =3 | Reset Attempts =0
Reset Delay ] [ Reset Delay | | Reset Delay | [Trial Time / Trip Free Delay]
to tl t2 t3 t4 t5 t6 t7 t8 t9 t10

Sequence of events User Parameters (R/W) Monitor Parameters (R/O)
t0 3 phase supply applied PNU Range Default PNU Range
t1l Start signal applied, motor starts
t2 Motor reaches full voltage Auto Reset On/Off Off Reset Attempts Remaining 10-0
t3 3 phase supply removed Reset Delay 0-7200s Os Reset Delay Remaining 7200s-0s
t5 Reset delay =0 Restart Attempt 1 Reset Attempts 0-10 0 Restart Pending 1-0
t7 Reset delay =0 Restart Attempt 2 Reset Trips All resettable tripg- Trip Free Time Remaining 7200s-0s
t8 3-Phase re-established Trip Free Time 120-7200 600s

Start signal must still be applied

If it has been removed Auto Reset feature re-initialises| Notes

Rest Signal must be low The controller is powered down between t3 and t8 ( yellow shaded region)

If the trip is reset the Auto Reset feature re-initialises During this time controller is unable to make the calculations in real time
t9 Reset delay =0 Restart Attempt 3 To overcome this the calculations are made retrospectively at time t8
t10Trip Free Delay =0 Restart Attempt =0 Start signal state saved at power down and loaded at power up. This means it will start without a start signal being present

If the time to re-establish the power exceeds (Reset Delay x Reset Attempts) to Auto Reset terminates
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(4] MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Fig 5: Auto Reset - Two Wire - Overload

The timing diagrams show the auto reset with a maintained two wire control system

The fault shown is an overload trip, the Control Supply mai

ntained

In this instance the Auto Reset clears the trip but the overload (%) will take a certain amount of time to decay
If insufficient time is left before re-starts the overload will trip again repeatably until the Reset Attempts count exceeds it set value.

This must be considered and enough time left to allow the

overload to decay to a low level

3-Phase Supply voltage

Control Supply

Start / Stop Input

Reset Input @

Fault Relay [

Restart Pending Relay [

Imotor —

Overload (%)

Internal Reset

M [ [ [

Reset Attempts PNU =4 Reset Attempts =0 I Reset Attempts =1 I Reset Attempts =2 Feset Attempts = q Reset Attempts = 4
Reset Delay | | Reset Delay | | Reset Delay | | Reset Delay |
to tl t2 t3 t4 t5 t6 t7 t8 t9 t10

Sequence of events User Parameters (R/W) Monitor Parameters (R/O)
t0 3 phase supply applied PNU Range Default PNU Range
tl Start signal applied, motor starts
t2 Motor reaches full voltage Auto Reset On/Off Off Reset Attempts Remaining 10-0
t3 3 phase supply removed Reset Delay 0-7200s Os Reset Delay Remaining 7200s-0s
t4 Start signal must still be applied Reset Attempts 0-10 0 Restart Pending 1-0

If it has been removed Auto Reset feature re-initialises Reset Trips All resettable trips |- Trip Free Time Remaining 7200s-0s
t5 Reset delay =0 Restart Attempt 1 Trip Free Time 120-7200 600s
t6 Rest Signal must be low

If the trip is reset the Auto Reset feature re-initialises Notes
t7 Resetdelay =0 Restart Attempt 2 In this instance the starter has failed to Auto Restart in the set number of attempts
t8 3-Phase re-established The starter will remain in the tripped state until reset
t9 Reset delay =0 Restart Attempt 3 To overcome this the Reset Delay time should be extended to allow the overload to cool
t1C Trip Free Delay =0 Restart Attempt =0 For Two Wire control reset occurs automatically when the start signal changes state from low to high, reset shown is programmable

reset input (1)
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Parameter Summary

Save Parameters N/A NO/YES R/W 62144 | F2CO NO
Automatic Pedestal N/A OFF/ON R/W 19840 | 4D80 OFF
Automatic Ramp N/A OFF/ON R/W | 20352 | 4F80 OFF
Automatic EndStart (1) N/A | OFF/ON R/W | 19968 | 4E00 OFF
Automatic Stop N/A OFF/ON R/W 20160 | 4ECO OFF
Automatic Stop Profile % 0to 100 R/W | 20608 | 5080 50
. Automatic End Stop N/A OFF/ON R/W 20416 | 4FCO OFF
Auto_matlc
Settings Automatic Impact Load N/A | OFF/ON R/W | 20480 | 5000 | OFF
Auto Smooth Stop N/A OFF/ON R/W | 20224 | 4F00 OFF
Auto Smoothing Level % 10 to 100 R/W 20672 | 50C0 50
Automatic End Start (2) N/A OFF/ON R/W | 19904 | 4DCO OFF
¢ Automatic End Start (3) N/A OFF/ON R/W | 20032 | 4E40 OFF
¢ Rate End Start (3) % 0 to 100 R/W 768 0300 50
Start Time s 1 to 300 R/IW 7104 | 1BCO 10
Start Pedestal % 10 to 100 R/IW 704 02CO0 20
{ OB NI/ dNNBY U \A | oFF/oN RW | 53790 | D21E| ON
Start Current Limit Trip
- ‘ A “ 0, 0, 0
{aF NI / . d;NJ\LB yu A 100% mtr FLA to 450% VMX RIW 26880 | 6900 350%
Start Current LimilLevel synergyMrated A mtr FLA
Start Settings | { U b NI/ dZNNBY U 1 to 300 RW | 26944 | 6940 | 30
Start Current Limit Time
YAO] {GF NI TH|NA OFF/ON R/W 320 0140 OFF
YAOl {GFNIL Tr|ms 10to 2,000 R/W 7040 | 1B80O 100
Y.A Ol {uk NI Tb % 30to 80 R/W 640 0280 75
Kick Start Pedestal
Contactor Delay ms 20 to 800 R/W 8320 | 2080 160
Stop Time s 0 to 300 R/W 7296 1C80 0
Stop Pedestal % 10 to 40 R/W 896 0380 10
Stop/ dZNNB YU [ AN \ya | oFFiON RW | 53791 | D21F | OFF
) Stop Current Limit Trip
Stop Settings
P ~ « 0 0, 0
{az2LL / d;NJ\lB y u A 100% mtr FLA to 450% VMX RW | 28800 | 7080 350%
Stop Current Limit Level synergyMrated A mtr FLA
{u2l) [ dNNBYU | 110 300 R/W | 28864 | 70CO | 10
Stop Current Limit Time
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

. Do . otfing | Se
0, 0, ™M
Motor Current A 50% to 100% 0¥M>Xsynergy RIW | 25728| 6480 | 100%
rated A
Trip Class class | 10, 20, 30 R/W 25664 | 6440 10
[26 [ dNNBy U {]\a | oFFoN RW | 53787| D21B| OFF
Low Current Trip
[26 [ dNNBy U {), 259 to 100% of motor FLA RW | 26304| 66CO | 25%
LowCurrent Trip Level
[26 [ dNNBy U {] o 1160109000 RIW | 26368| 6700 | 100
Low Current Trip Time
(KSINLAY {Sdd
Motor Shearpin Trip N/A | OFFION RW | 53793| D221 | ON
Protection
450%
. I ) 0
{KSINLAyY {SGd|, 100% mtr FLA to 450% aw | 27584l sBCO| VM*
ShearpinTrip Current VMXsynergyMrated A synegy
TMA
{ KSENLAY {SU0 o | 100109000 RIW | 27648| 6C00| 100
Shearpin Trip Time
hOSNI 2FR {SUU WA | oFFON RW | 53792| D220 | ON
Overload Trip
hOSNI2F R { S0l , 50% to 125% of motor FLA RW | 28224| 6E40 | 115%
Overload Level
iIERS N/A OFF/ON R/W 21120| 5280 ON
Dwell Time S 1 to 300 R/W 7360| 1CCO 5
iIERS Rate % 0to 100 R/W 21184 52C0 25
IERS iERS Level % 0 to 100 RIW | 21376| 5380 | 100
Fixed Voltage (Level) \% 100 to 500 R/W 35200| 8980 500
Fixed Voltage N/A OFF/ON R/W 35264 | 89CO OFF
Local Touch Screen
User Programmable Local
Control Control Method q Two Wire Control RIW 59392| E800 | Touch
Three Wire Control Screen
Modbus Network
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Read Defa
oup Paramete Range - De - - a -

Trip Sensitivity % 0 to 100 R/W 44864| AF40 0
Cover Open Trip N/A OFF/ON R/W 53803| D22B OFF
Shearpin Trip N/A OFF/ON R/W 53793| D221 ON
Overload Trip N/A OFF/ON R/W 53792| D220 ON
Low Current Trip N/A OFF/ON R/W 53787| D21B OFF
Start Current Limit Trip N/A OFF/ON R/W 53790| D21E ON
Stop Current Limit Trip N/A OFF/ON R/W 53791| D21F | OFF
PTC Motor Thermistor Trip N/A OFF/ON R/W 53794| D222 OFF
LI-L2L3 Trip N/A OFF/ON RIW 53808 | D230 OFF
LI-L3L2 Trip N/A OFF/ON RIW 53807 | D22F OFF

TripSettings | Remote Start Trip N/A OFF/ON RW | 53804| D22Cc| ON
Current Sensor Trip N/A OFF/ON R/W 5377 | D20F OFF
Fan Trip N/A OFF/ON RIW 53782| D216 ON
Communications Trip N/A OFF/ON R/W 53796| D224 ON
Shut Down (1) N/A OFF/ON RIW 53769| D209 ON
Shut Down (2) N/A OFF/ON RIW 53770| D20A ON
Thyristor Firing Trip N/A OFF/ON R/W 53774| D20E| ON
Motor Side Phase Loss N/A OFF/ON R/W 53777| D211 ON
Sensing Fault Trip N/A OFF/ON R/W 53781| D215 ON
Thermal Sensor Trip N/A OFF/ON R/W 53768| D208 ON
External Trip Enable N/A OFF/ON R/W 53795| D223 OFF
Main Board Trip N/A OFF/ON R/W 53800| D228 ON
Keypad Trip N/A OFF/ON R/W 53798| D226 OFF
Logging Trip N/A OFF/ON R/W 53799 | D227 OFF
Input SidePhase Loss N/A OFF/ON RIW 53762 | D202 ON
Firing Mode N/A OFF/ON R/IW 128 80 In-line
Legacy Delta Mode N/A OFF/ON RIW 192 COo OFF
Main Contactor Control N/A OFF/ON R/W 14144\ 3740 OFF
Hand/Auto Control N/A OFF/ON R/IW 28160| 6E00 OFF
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

€ De e e g e
Auto Reset N/A OFF/ON R/W 20736| 5100 Off
Reset Delay s 0to 7200 R/W 20737| 5101 0
Reset Attempts N/A 0to 10 R/W 14144 3740 0
Trip Free Time s 0to 7200 R/W 20736| 5100 600
Input side Phase Loss N/A OFF/ON R/W 20800| 5140 ON
Thermal N/A OFF/ON R/W 20801| 5141 ON
Thyristor Firing N/A OFF/ON R/W 20802| 5142 ON
Motor Side Phase Loss N/A OFF/ON R/W 20803| 5143 ON
Control Voltage Low N/A OFF/ON R/W 20805| 5145 ON
Sensing Fault N/A OFF/ON R/W 20806| 5146 ON
Fan N/A OFF/ON R/W 20809| 5149 ON
Low Current N/A OFF/ON R/W 20810 | 514A ON
Auto Reset

Current Limit time Out N/A OFF/ON R/W 20811| 514B ON
Overload N/A OFF/ON R/W 20812| 514C ON
Shearpin N/A OFF/ON R/W 20813| 514D ON
PTC Thermistor N/A OFF/ON R/W 20814 | 514E ON
External N/A OFF/ON R/W 20815| 514F ON
Communications N/A OFF/ON R/W 20813| 5150 ON
Bypass N/A OFF/ON R/W 20817| 5151 ON
Cover N/A OFF/ON R/W 20818| 5152 OFF
Phase Rotation N/A OFF/ON R/W 20820| 5154 OFF
Operation 4 N/A OFF/ON R/W 20821 | 5155 ON
Current Sensor N/A OFF/ON R/W 20822| 5156 ON
Operation 3 N/A OFF/ON R/W 20823| 5157 ON
Operation 1 N/A OFF/ON R/W 20824 | 5158 ON
Operation 2 N/A OFF/ON R/W 20825| 5159 ON
Operation 5 N/A OFF/ON R/W 20826 | 515A ON
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

- - Read Defa
oup ala ele ange
e De e etting e
Digital Input Voltage \% 230\ag 110\ac, 24\Hc R/W | 10880 | 2A80 230\ac
Local Touch Screen
User Programmable Local
Control Method q Two Wire Control R/W | 59392 E800 Touch
Three Wire Control Screen
Modbus Network
Off
Didital | 1(OML G Start/Stop Start/
lgital Input 1 (BM L 0 b ¢ | FreezeRamp RW | 10944 | 2aco| S@¢
Select Function Reset Stop
Digital IERS
nputs Digital | 1(DmL U - B
igital Input 1 (DM L v Th N/A | OFFION RW |11264 | 2c00| ON
High Input =1 Sets Value
Digital Input?(D—li L0 b c same_ as DI1 _ RW | 10945 | 2AC1 OFF
Select Function function selections
Digital Input2 (DX L v N/A | OFF/ION RW | 11266 | 2c02| ON
High Input =1 Sets Value
Digital Input 3 OaLOLO b c samg as DI1 _ RW | 10946 | 2aC2 Reset
Select Function function selections
Digital Input 3 DML 0 N/A | OFF/ION RW |11268 | 2co4| ON
High Input =1 Sets Value
Off
Ready
Enable
d
Error
SAIAUNT hdzli Lzt wm o Runni R/W |11584 | 2D40| Error
Select Function ng
Endof Start
Current Limit
IERS Active
Auto Reset Pending
Auto Reset Exceeded
— Digital Output o k /= 6 MH O B \/A | oFF/ON RW | 11904 | 2E80| ON
g High Output =1 When Value
Outputs
5A3AU I-.f h dzi LJdzi H ¢ same_‘ as DOl_ RW | 11585 | 2D4a1 Error
Select Function function selections
SAIAGRT hdzll LdzO W \a | oFF/ON RW | 11906 | 2E82| ON
High Output =1 When Value
5A3Ad I-.t h dzi Lddzi o c same_‘ as DOl_ RW | 11586 | 2D42 | Running
Select Function function selections
SAIAUNT hdzuLddzi o | \a | oFFON RW | 11908 | 2E84| ON
High Output =1 When Value
5A3Ad0 I-.f h dz( LJdzi n ¢ same_‘ aDOo1 _ RW | 11587 | 2D43 End Of
Select Function function selections Start
SAIAULE hdziLidzi 0o | oFF/ON RIW |11910 | 2E86 ON
High Output =1 When Value
Analog Input Type N/A 0¢10V/4c20mA R/W | 9600 2580 0g10Vv
Off
; Current LimitStart
lect F tl R/W 4|2 FF
IAnnaJ?g Select Function C Current Shearpin / 966 5C0 (0]
P Current Overload
Scaling Level C 0to 16,384 R/W 9728| 2600 | 16,384
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Paramete 0 ee etup 2 0 O
Read odb Defa
oup Paramete Range . = _ . .
Analog Output Type N/A 0¢10V/4c20mA R/W 8960 2300| Oclov
Off
Analog CurrentMeasured
Outputs Select Function q Overload Overload R/W 9024 2340 OFF
SCR
P-Total
Scaling Level < 0to 16,384 R/W 9088 2380 0
PTC Motor Thermistor Trip N/A OFF/ON R/W | 53794 | D222\ OFF
Read odb Defa o
oup Paramete Range - De - - q
Line Frequency Hz 45 to 65 Read | 32000 | 7D00 n/a q
Phase Rotation G LI:L2L3 or LIL3L2 Read | 32064 | 7D40| L1-L2L3 C
11 A 0 to 10,000 Read | 33536 | 8300 0 q
12 A 0 to 10,000 Read | 33538 | 8302 0 q
13 A 0 t0 10,000 Read | 33540 | 8304 0 q
Current I rms A 0 to 10,000 Read | 32896 | 8080 0 C
V rms (Approx) \% 0 to 500 Read | 32960 | 80CO 0 q
Real Power Factor G Oto1l Read | 33024 | 8100 0 C
True Power P kW 0 to 10,000 Read | 34688 | 8780 0 q
Apparent Power S kVA 0to 10,000 Read | 34816 | 8800 0 q
Reactive Power Q kVAR 0 to 10,000 Read | 34944 | 8880 0 C
iERS Saving Level % 0to 100 Read | 35008 | 88CO 0 q
Delay Angle degree | 0° to 55° Read | 22400 | 5780 0 q
Backstop degree | 0° to 55° Read | 23040 | 5A00 0 q
Monitoring | b3y Max degree | 0° to 55° Read | 22464 | 57C0| 0 c
Pres PF Degrees degree | 0° to 90° Read | 21824 | 5540 0 q
Ref PF Degrees degree | 0° to 90° Read | 21760 | 5500 0 q
Start Saving Level % 50% to 80% of mtr FLA | Read | 21320 | 5348 80% q
Last Peak (Start) Current A 0to 10,000 Read | 38400 | 9600 0 q
HeatSink Temp °C -20°C to 80°C Read | 36544 | 8ECO ambient q
Motor Thermistor q 0to 1024 Read | 10432 | 28CO0 0 q
Overload % 0to 100 Read | 33408 | 8280 0 C
Restart Pending N/A YES/NO Read | 37376 | 9200 NO q
RestartsExceeded N/A YES/NO Read | 37568 | 92CO0 NO C
Reset Delay 5 0 to 7200 R/W | 20737 | 5101 0 q
Reset Attempts N/A Oto 10 R/W | 20738 | 5102 0 q
Trip Free Time S 0to 7200 R/W | 20739 | 5103 600 q
Trip Event N/A 100 to 2700 Read | 20867 | 5183 0 q
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Real odb Defa
oup Paramete Range
= De = etting =

(Event Time)

Last Peak Start Current/Last Read | 38464 | 9640
Temperature/Last Overload

(Event Time)

Last Peak Start Current/Last Read | 38467 | 9643
Temperature/Last Overload

(Event Time)

Last Peak Start Current/Last Read | 38470 | 9646

Temperature/Last Overloa@

(Event Time)
Last Peak Start Current/Last Read | 38473 | 9649
Temperature/Last Overloa®

(Event Time)

Bvent Times for | | oot peak Start Current/Last Ti ) idnight: Read | 38476 | 964C

Last PealStart Temperature/Last Overload hh: ime 3|_nce midnight;

Currents, Last mm: Days since GMT
Temperatures, | (Event Time) ss 01/01/1984

Last Overloads | Last Peak Start Current/Last Read | 38479 | 964F

Temperature/Last Overloaé

(Event Time)
Last Peak Start Current/Last Read | 38482 | 9652
Temperature/Last Overloa®

(Event Time)
Last Peak Start Current/Last Read | 38485 | 9655
Temperature/Last Overload

(Event Time)
Last Peak Start Current/Last Read | 38488 | 9658
Temperature/Last Overloa®

(Event Time)
Last Peak Start Current/Last Read | 38491 | 965B
Temperature/Last Overloa®

Last Trip q 0 to 65,535 Read | 60608 | ECCO 0 q

Last Tripl q 0 to 65,535 Read | 60609 | ECC1 0 q

Last Trip2 G 0to 65,535 Read | 60610 | ECC2 0 [«

Last Trip3 G 0to 65,535 Read | 60611 | ECC3 0 [«

. Last Trip4 G 0to 65,535 Read | 60612 | ECC4 0 [«
Trip Log Last Trip5 q 0 to 65,535 Read | 60613 | ECC5 0 q
Last Trip6 q 0 to 65,535 Read | 60614 | ECC6 0 q

Last Trip7 q 0 to 65,535 Read | 60615 | ECC7 0 q

Last Trip8 G 0t065,535 Read | 60616 | ECCS8 0 [«

Last Trip9 G 0to 65,535 Read | 60617 | ECC9 0 [«

Last Peak (Start) Current A 0 to 10,000 Read | 38400 | 9600 0 C

Last Peak Start Curresit A 0 to 10,000 Read | 38402 | 9602 0 [«

Last Peak Start Curresst A 0to 10,000 Read | 38404 | 9604 0 q

Last Peak Start Curres A 0 to 10,000 Read | 38406 | 9606 0 q

Sart Current Log| Last Peak Start Currest A 0 to 10,000 Read | 38408 | 9608 0 q
Last Peak Start Curreri A 0 to 10,000 Read | 38410 | 960A 0 q

Last Peak Start Currer@ A 0to 10,000 Read | 38412 | 960C 0 q

Last Peak Start Curresit A 0to 10,000 Read | 38414 | 960E 0 C

Last Peak Start Curret@ A 0 to 10,000 Read | 38416 | 9610 0 q
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Last Peak Stop Current A 0 to 10,000 Read | 39040 | 9880 0 q
Last Peak Stop Currerit A 0t0 10,000 Read | 39042 | 9882 0 q
Last Peak Stop Currei A 0 to 10,000 Read | 39044 | 9884 0 G
Last Peak Stop Curres® A 0 to 10,000 Read | 39046 | 9886 0 q
Last Peak Stop Currest A 0 to 10,000 Read | 39048 | 9888 0 q
Stop Current Log
Last Peak Stop Curres® A 0t010,000 Read | 39050 | 988A 0 [«
Last Peak Stop Curreit A 0 to 10,000 Read | 39052 |988C 0 [«
Last Peak Stop Curremt A 0 to 10,000 Read | 39054 | 988E 0 q
Last Peak Stop Curres® A 0 to 10,000 Read | 39056 | 9890 0 q
Last Peak Stop Currer® A 0t010,000 Read | 39058 | 9892 0 q
Last Temperature °C -20°C to 80°C Read | 39680 | 9BOO | ambient q
Last Temperaturel °C -20°C to 80°C Read | 39681 | 9BO1 | ambient C
Last Temperature2 °C -20°C to 80°C Read | 39682 | 9B02 | ambient C
LastTemperature-3 °C -20°C to 80°C Read | 39683 | 9B03 | ambient q
Temperature Log Last Temperature4 °C -20°C to 80°C Read | 39684 | 9B04 amb?ent C
Last Temperatures °C -20°C to 80°C Read | 39685 | 9B05 | ambient C
Last Temperatures °C -20°C to 80°C Read | 39686 | 9B06 | ambient q
Last Temperature? °C -20°C to 80°C Read | 39687 | 9B07 | ambient C
Last Temperature8 °C -20°C to 80°C Read | 39688 | 9B08 | ambient C
Last Temperatured °C -20°C to 80°C Read | 39689 | 9B09 | ambient q
Last Overload % 0to 100 Read | 40320 | 9D80 0 q
Last Overloadl % 0to 100 Read | 40321 | 9D81 0 q
Last Overload2 % 0to 100 Read | 40322 | 9D82 0 G
Last Overload3 % 0to 100 Read | 40323 | 9D83 0 q
Overload Log Last Overloag4 % 0to 100 Read | 40324 | 9D84 0 q
Last Overloads % 0to 100 Read | 40325 | 9D85 0 [«
Last Overloadb % 0to 100 Read | 40326 | 9D86 0 q
Last Overload7 % 0to 100 Read | 40327 | 9D87 0 q
Last Overloadd % 0to 100 Read | 40328 | 9D88 0 [«
Last Overloadd % 0to 100 Read | 40329 | 9D89 0 q
Totals Log Number ofStarts q 0to 4,294,836,225 Read | 35840 | 8C00 0 q
Download Log File G C R/W n/a n/a [«
Clear Trip Log q q R/W n/a n/a q
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Update Firmware q q R/W < < q
Date q current date R/W q q q
Time hh:mm:ss | GMT/local R/W 14720 | 3980 GMT
refertothed t I NJ Y
Language q 5841 Aftaé¢ &8 RW | 13376 | 3440 English
(P25) available languages
12864| 3240
Passcode C 0 to 255 per Byte R/W 12865 3241 n/a
12866| 3242
12867 3243
Backlight Timeout S 0 to 3,600 R/W 14208 | 3780 60
ModbusNetwork Address q 1to 32 R/W 16000 | 3E80 1
9,600
19,200
Modbus Network Baud Rate Baud 38,400 R/W | 16064 | 3ECO 19,200
57,600
115,200
(P26) Modbus Network Parity C none/odd/even R/W | 16128 | 3F00 even
Networks
Modbus Network Traffic LEDs | N/A OFF/ON R/W 14080 | 3700 OFF
Address
Anybus/ModbusTCP/EtherNetIP| ¢ Serial Number Firmware| Read < < q
Version Connection
Timeout ms 0 to 60,000 R/W | 15808 | 3DCO 5,000
Reset Defaults C Yes/No R/W 62080 | F280 No
L M
About ¢ VM_Xsynerg)T model #, Read c c ¢
serial #, software
Screen Lock N/A OFF/ON R/W 12992 | 32CO0 OFF
dd/mmlyyyy
Date Format R/W 13248 | 33CO| dd/mm/
(P27) o mm/dd/yyyy wy
Temperature Format degrees °CI°F R/W 13312 | 3400 °C
Parameters to USB Yes/No R/W 62272 | F340 No
Parameters from USB Yes/No R/W 62336 | F380 No
Service Code F2NJ YI ydzF | Ol dz2NBNRa dzg 13120| 3340
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Auto-Setup Menu

The Unit has numerous preset

applications built in as standard.

PNU19200 o )
Select the application best suited to th

Auto Setup load.

CQ The selected application will
automatically change several Default End of list Default Read/Write
parameters and functions.

Gl Depending on thepplication loaded

o the "Trip Class" may also change
Application:
Refer to the separate 'applications
section' for more details

The trip class is a numeric value that
correlates the tripime with overload
level.

PNU 25664 Select Trip class according to applicaj

Auto Setup requirements

The trip time depends on the selected
Gl Trip Class. The duration of the overlo{ Trip Class|

and the level of the over current. 10 Trip Class 3 Trip Class 1 Read/write

CQ Refer to the Motor Overload 'cold' trip
curves given in thQuick Start Guide.

Trip Class When "Class 20" or "Class30" are
selected the Unit current rating-@nit)
will be reduced to a lower value (i
rated).
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Auto-Setup Menu (continued)

PNU 25728 This should be set to the Full Load
Current shown on the motor plate
Auto Setup
The overload works with multiples of
CQ the set "Motor Current" ¢motor).
10% 4rated| 100% Jrated | 100% Jrated Read/Write
Also referred to as Motor FLA
Motor Current
Local Touch Screeontrol using the
button on the keypad
User ProgrammableControl using the
terminals. Functiorefined in "I/O"
menu
PNU 59392 Two Wire Control Control using
Auto Setup terminals. Functions fixed as shown g
screen
CQ Thre_e Wire ControICo_ntroI using Local Touc| Modbus Local Touch Read/Write
terminals. Functions fixed as shown o ~ Screen Network Screen
(Q screen
Modbus Network Control via remote
Control Method Modbus network or remote Keypad of
Modbus TCP
The digital inputs D11 DX2| D21l are
designed to work with a range of
control supplies
PNU 10880 ) )
230V: 'Active high level' Inpubltage
Auto Setup must be in the range 195.5\253V.
Gl 110V: 'Active high level' Input voltage
must be in the range 93.5ML21V. 230V 24\dc 230V Read/Write
(Q 24V: 'Active high level ' input voltage
must be in the range 20.4%6.4\.
Digital Input Voltage It is important to ensure the
L : \ "Digital input Voltage"
corresponds to the voltage
applied to the input.
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Auto-Setup Menu (continued)

Description i i Reg. Type

PNU 19840 Automatically controls the starting Off On Off Read/Write

torque.
Advanced
On: The initial torque is increased

Automatic Settings until the motor starts to rotate at a
moderate speed.

(Q Off: The initial torque is defined by

. the "Start Pedestal"”
Automatic Pedestal

PNU 20352 Automatically controls the torque Off On Off Read/Write
applied to the motor during the soft
Advanced start.
Automatic Settings On: The torque is adjusted to suit thg
load.
& Off: The ramp time depends on the

. "Start Time" andCurrent Limit"
Automatic Ramp

PNU 19968 Automatically controls the time taker] Off On Off Read/Write

for the motor to start
Advanced
On: The ramp time is shortened if thy

Automatic Settings motor is at speed before the end of
the "Start Time"

CQ Off: The ramp time depends on the

. "Start Time" and "Current Limit"
Automatic End Start (1)

Automatically controls the soft stop | Off On Off Read/Write
PNU 20160 to suit the application.
This feature iparticularly useful with
Advanced pumping applications
Automatic Settings On: If the motor is lightly loaded it
decelerates rapidly to the point
(Q where the soft stop becomes useful.

Off: The deceleration to the point
where the soft stop becomes useful,
will be slower.

Automatic Stop

VMXsynergyg User Manual
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Advanced Menijcontinued)

Description Min Default i Reg. Type
PNU 20608 Adjusts the response of the Off On Off Read/Write
"Automatic Stop"'
Advanced
Increase if the motor speed doesn't
Automatic Settings drop quickly enough.
(Q When the value is set to zero the
"Automatic Stop" is effectively
) ) disabled
Automatic Stop Profile
PNU 20416 Automatically controls the "Stop Off On Off Read/Write
Time".

Advanced
On: The ramp time is shortened if thy

Automatic Settings motor reaches a very low speed
before the end of the "Stop Time"

CQ Off: The ramp time " depends on the

. "Stop Time" and "Current Limit"
Automatic End Stop

Automatically controls the maximum| Off On Off Read/Write
PNU 20480 IERS saving level.
Advanced On: The maximum iERS saving leve

("BackStop") is reset to maximum

Automatic Settings during each load cycle.

Q Off: The saving potential may be
reduced orapplications with heavy
load cycles. Such as injection

Automatic Impact Load ) :
moulding machines.

Automatically controls the soft stop
PNU 20224 to eliminate oscillations that can
occur towards the end ahe ramp

Advanced .
On: The soft stop is adjusted when

Automatic Settings oscillations are detected. Refer to

"Auto smoothing Level" Off On Off Read/Write
(Q Off: The soft stop is unadjusted and
torque fluctuations may cause
Auto Smooth Stop instability. This can often occur in

pumping applications
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Min Default i Reg. Type

PNU 20672 Adjusts the response of the 10 100 50 % Read/Write
"Automaticsmoothing'.

Advanced )
Increase to provide a greater

Automatic Settings smoothing effect If there are torque
fluctuations that occur during the sof

(Q stop.

) When set to zero the smoothing is
Auto Smoothing Level | effectively disabled.

PNU 19904 Automatically controls the time taker| Off On Off Read/Write
for the motor to start

Advanced o .
On: The ramp time is shortened if thy

Automatic Settings motor current falls below the current
limit level before the end of the "Star|

Q Time".
) Off: The ramp time depends on the
Automatic End Start (2) | "Start Time"and "Current Limit"

PNU 20032 Automatically controls the time taker] Off On Off Read/Write

for the motor to start
Advanced o _
On: The ramp time is shortened if

Automatic Settings torque fluctuations occur before the
end ofthe "Start Time!'

& Off: The ramp time depends on the

. "Start Time" and "Current Limit"
Automatic End Start (3)

PNU 768 Adjusts the response of the 0 100 50 % Read/Write
"Automatic End Start (3)"

Advanced .
Increase to provide greater

Automatic Settings smoothing effect If there are torque
fluctuations that occur during the sof

Q start.

When set to zero the smoothing is
Rate End Start (3) effectively disabled.
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Advanced Menijcontinued)

Description Min Default Reg. Type
PNU 704 Percentage of the supply voltage 10 100 20 % Read/Write
applied to motor at the beginning of
Advanced the soft start.
Start Settings Increase to provide more torque If
the load fails tdoreak away.
CQ Decrease if the motor accelerates to
quickly.
Start Pedestal
PNU 53790 Selects trip or continue if the current| Off On On Read/Write
limit has been active for too long
Advanced
On: The Uniwill trip.
Start Settings ) _
Off: The start will continue regardles
Start Current Limit of the motor current level
Start Current Limit Trip
The current in Amps at which the sof 50% 4 450%4 350% 4 A Read/Write
PNU 26880 Start ramp is held. motor motor2 motor
Advanced Normally set to 350% of motor FLC.
Increase if motor fails to accelerate ¢
Start Settings required rate
Start Current Limit The "Current Limit Level" wiffect
o actual time to start. If set too low the
Start Current Limit Level | motor may not accelerate to full
speed.
PNU 26944 The maximum time allowed for the 1 600 30 s Read/Write
current limit.
Advanced
If the current limit is still active at the
Start Settings end of this periogdthe Unit will either
o Trip' or ‘continue!
Start Current Limit
Start Current Limit Time
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Default Reg. Type
PNU 7040 Time that the torque pulse is applied| 10 2000 100 ms Read/Write
to load
Advanced
Increase to provide more torque If
Start Settings the load fails to break away.
Kick Start Decrease if the motor accelerates to
quickly.
KickStart Time
PNU 640 Percentage of the supply voltage 30 80 75 % Read/Write
applied to the motor during the 'kick'
Advanced period.
Start Settings Increase to provide more torque If
) the load fails to break away.
Kick Start
Decrease if the motor accelerates to
Kick StartPedestal quickly.
PNU 8320 Time allowed for external contactors| 20 800 160 ms Read/Write
to close.
Advanced
Increase if contactors are driven by
Start Settings buffer relays or motor trips on phase
loss when start signal applied
& Decrease if response to start signal
needs to be improved
Contactor Delay
The time taken to soft stop from full | 0 300 0 S Read/Write
PNU 7296 voltage or the iERS level to the 'Stog
Pedestal'
Advanced
Normally set between 15 and 60
Stop Settings seconds. Actual time to get to 'Stop
Pedestal' depends on the "Stop
Q Current Limit Level".
) If set too long the motor may reach
Stop Time zero speed before the end of the tim
set. Refer to "Automatic End Stop"
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Min Default Unit Reg. Type
PNU 896 Percentage of the supply voltage 10 40 10 % Read/Write
applied to the motor at the end of
Advanced the soft stop
Stop Settings Increase if the motor crawls at the

end of the soft stop.

(Q Decrease if greater softstop effect

is required at the end of the ramp.
Stop Pedestal

PNU 53791 Selects trip or continue if the stop Off On Off Read/Write
current limit has been active for too
Advanced long.
Stop Settings On: TheUnit will trip.
Stop Current Limit Off: The stop will continue regardlesy

o of the motor current level
Stop Current Limit Trip

PNU 28800 The current in Amps at which the sof 100%- 450%+ 350%4 A Read/Write
stop ramp is not allowed to gabove. | motor motor motor
Advanced
Normally set to 350% motor FLC.
Stop Settings Increase if motor decelerates too
rapidly.

Stop Current Limit
The current limit level wikiffect

Stop Current Limit Level | actual time to stop the motor.

PNU 28864 The maximum time allowed for the 1 300 10 s Read/Write
current limit.

Advanced
If the current limit is still active at the

Stop Settings end of this periodthe Unit will either

o trip or continue
Stop CurrentLimit

Stop Current Limit Time
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parametet&ontinued)

Advanced Menu (continued)

Description Min Default Unit Reg. Type
The trip class is a numeric value thaj Trip Class| Trip Class | Trip Class Read/Write
correlates the trip time with overload| 10 30 10
level.
Select Trip classccording to
PNU 25664 application requirements
Advanced The trip time depends on the selecte
Trip Class. The duration of the
Motor Protection overload and the level of the over
current.
(Q Refer to the Motor Overload ‘cold'
trip curves given in the Quick Start
Trip Class Guide.
When "Class 20" dClass30" are
selected the Unit current rating-(i
Unit) will be reduced to a lower valug
(i-rated).
PNU 53787 This can be used tetect if the Off On Off Read/Write
motor is running lightly loaded.
Advanced - ) )
On: The Unit will trip. This feature is
Motor Protection not active during soft start and soft
. stop.
Low Current Settings
Off: The Unit will continue to operate|
Low Current Trip regardless of motor current
PNU 26304 The current in Amps that will cause § 25% 4 100%+4 25%+4 A Read/Write
trip. motor motor motor
Advanced
A trip will occur if the motor current
Motor Protection is less than the "Trip Level" for the
. "Trip Time"
Low Current Settings
Low Current Trip Level
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Min Default Reg. Type
PNU 26368 The trip time for the Low current trip | 100 9000 100 ms Read/Write
Advanced Atrip will occur if the motor current
is less than the "Trip Level" for the
Motor Protection "Trip Time"
Low Current Settings
Low Current Trip Time
PNU 53793 The shearpin is an electronic Off On On Read/Write
equivalent of a mechanicahearpin
Advanced o . .
On: The Unit will trip. This feature is
Motor Protection not active during soft start and soft
. . stop.
Shearpin Settings
. ) Off: The Unit will continue to operate|
Shearpin Trip regardless of motor current level
PNU 27584 The current in Amps that will cause § 100%1 450%4 450% 4 A Read/Write
"Shearpin Trip" motor motor motor
Advanced
A trip will occur if the motor current
Motor Protection is greater than the "Trip Level" for th
. . "Trip Time"
Shearpin Settings
Shearpin Trip Current
PNU 27648 The trip time for the Shearpin trip 100 9000 100 ms Read/Write
Advanced A trip will occur if the motor current
is greater than the "Trip Level" for thi
Motor Protection "Trip Time"
Shearpin Settings
Shearpin Trip Time
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parametetgontinued)

Advanced Menu (continued)

Description Min Default i Reg. Type
The Unit has an "Overload" function| Off On On Read/Write
PNU 53792 that is an electronic equivalent to a

thermaloverload.

Advanced L
On: The Unit will trip when the

Motor Protection "Overload" capacity (ModbusPNU

) 33408) exceeds 100%
Overload Settings
Off: The Unit will continue to operate|

Overload Trip regardless of motor current leveilot
recommended
PNU 28224 Determines the level in Amps at 50% 1 125% 115%+4 A Read/Write
which the overload will start. motor motor motor
Advanced
Normally set to 115% of the set
Motor Protection motor current (imotor).
Overload Settings Reduce to speed up trip response

Overload Level

Enables and disables the intelligent | Off On Off Read/Write
PNU 21120 Energy Recovery System feature
Advanced (ERS).
. On: The voltage to the motor will be
iERS J

regulated to ensure optimum
efficiency.

Off: The feature is disablednd the
iERS motor operates at full voltage
Internal bypass closed

PNU 7360 The time from the End of the start to| 1 300 5 s Read/Write
the point where the iIERS saving mo(
Advanced becomes active.
IERS Normally set to 5 seconds ensure
the motor is at full speed before the
Q IERS saving becomes active

) Increase to allow time for the motor
Dwell Time to stabilise.
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description i i Reg. Type
Determines the rate at which the loa{ 0 100 25 % Read/Write
PNU 21184 is regulated during the iIERS energy
saving mode
Advanced

During periods of instability the
iIERS Current I_rms _and Trqe Power
Factor" willoscillate rapidly.

(Q Increase if the application shows
signs of instability.

IERS Rate Reduce to increase the speed of
response
PNU 21376 Determines the maximum energy 0 100 100 % Read/Write
saving potential.
Advanced
Reduce if thepplication shows signs|
IERS of instability.
(Q The amount of energy that can be
saved may fall as the "iIERS level" is
. reduced.
IERS Level
PNU 35200 User settable voltage level for power] 100 500 100 V Read/Write
calculations
Advanced

Use toimprove accuracy of power
IERS calculations

@

Fixed Voltage

PNU 35264 Selects the source for the voltage Off On Off Read/Write
value used in the power calculations|
Advanced
on: KW KVaand KVA are calculated
IERS using the "Fixed Voltage"
(Q off: KW KVar and KVA are calculate(
using the internally measured
voltage.

Fixed Voltage
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Default Unit Reg. Type
Local Touch Screen: Control using tif Local Modbus LocalTouch Read/Write
button on the keypad Touch Network Screen
) Screen
User Programmable: Control using
PNU 59392 the terminals. Function defined in
"I/O" ]
Advanced /07 menu
Two Wire Control: Contraising
(Q terminals. Functions fixed as shown
on screen
@ Three Wire Control: Control using
terminals. Functions fixed as shown
Control Method on screet
Modbus Network: Control via remote
Modbus network or remote Keypad
or Modbus TCP
Adjusts the reaction time to fault 0 100 0 % Read/Write
trips.
PNU 44864 ) o
Increase "Trip Sensitivity" to slow the
Advanced response to fault trips.
Trip Settings Sometimes useful on sites were
electrical noise is causimyisance
(Q tripping.
) o This is a global setting.
Trip Sensitivity _ _ o _
Increasing "Trip Sensitivity" will slow
the response of all the trips.
PNU 53803 For safety purposes the Unit has beq Off On Off Read/Write
designed to trip if thdront cover is
Advanced open
Trip Settings On: The Unit will trip if the front
cover is open. This trip is active at al
(Q times.
) Off: The Unit will continue to operate|
Cover Open Trip with the cover open
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description i Default i Reg. Type
PNU 53793 The shearpin is an electronic Off On On Read/Write
equivalent of a mechanical shearpin
Advanced
On: The Unit will trip. This feature is
Trip Settings not active duringsoft start and soft
stop.
CQ Off: The Unit will continue to operate|
) . regardless of motor current level
Shearpin Trip
PNU 53792 The Unit has an "Overload" function| Off On On Read/Write
that is an electronic equivalent to a
Advanced thermal overload.
Trip Settings On: The Unit will trip when the
"Overload" capacity (ModbusPNU
CQ 33408) exceeds 100%
) Off: The Unit will continue to operate|
Overload Trip regardless of motor current level
PNU 53787 This can be used to detect if the Off On Off Read/Write
motor is running lightly loaded.
Advanced
On: The Unit will trip. This feature is
Trip Settings not active during soft start and soft
stop.
CQ Off: The Unit will continue to operate|
. regardless of motor current
Low Current Trip
PNU53790 Selects trip or continue if the current| Off On On Read/Write
limit has been active for too long
Advanced
On: The Unit will trip
Trip Settings ) )
Off: The start will continue regardles
Gl of the motor current level
Start Current Limit Trip
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Solid State AC Motor Conftrol

MOTORTRONICS

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description i Default Reg. Type
PNU 53791 Selects trip or continue if the stop Off On Off Read/Write
current limit has beeactive for too
Advanced long.
Trip Settings On: The Unit will trip
(Q Off: The stop will continue regardlesy
of the motor current level

Stop Current Limit Trip

A single PTC motor thermistor or sef Off On Off Read/Write
PNU 53794 of PTC motothermistors can be

Advanced connected to the PTC terminals.

On:The Unit will trip if the motor
thermistor exceedits response
temperature or the PTC input is opel

CQ circuit

PTC Motor Thermistor Trig Off: The unit vinI not trip regardless
of motor rotation

Trip Settings

PNU53808 Determines if supply phase sequenc| Off On Off Read/Write
is incorrect for motor rotation
Advanced
On: Trips if the phase sequence is L
Trip Settings L2L3.
CQ Off: The unit will not trip regardless
of motor rotation
LLL2L3 Trip
PNU 53807 Determines if supply phase sequenc| Off On Off Read/Write
is incorrect for motor rotation
Advanced
On: Trips if the phase sequence is L
Trip Settings L3L2.
(Q Off: The it will not trip regardless
of motor rotation
L21-L3L2 Trip
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Min Default Unit Reg. Type
For safety reasons the Unit will trip | Off On On Read/Write
PNU 53804 during some operations if theemote

Advanced start signal is active

On: Trips if the remote start signal is
active when the Unit is powered up
or a reset is applied.

Trip Settings

Off: The Unit will not trip and may
Remote Start Trip star_t unexpectedly if the start signal i
accidently left active.

Detects if the internal current sensor| Off On Off Read/Write
PNU 53775 have failed or reading a very low
level.

Advanced B :
On: The Unit will trip if the internal

Trip Settings current sensors fail or the current
measured falls to a very lolevel

CQ Off: Will continue to operate even if
) the sensor has failed. Measurementg
Current Sensor Trip and overload protection may be
affected.
PNU 53782 Detects if the cooling fans have faile{ Off On On Read/Write
Advanced On: The Unit trips the cooling fans

fitted to the Unit fail.
Trip Settings _ _ _
Off: Will continue to operate and is

(Q likely to trip on a thermal trip as the
heatsink will not be sufficiently
. cooled
Fan Trip
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Min Default Unit Reg. Type
PNU 53796 Detects if the communications bus | Off On On Read/Write
has failed or become inactive. To
Advanced keep the bus active there must be a]
. . least one Modbus read or write (any
Trip Settings PNU) during the "Timeout ms" perioq
CQ (ModbusPNU 15808)
On:Communication trip enabled.
Communications Trip Off: Communication trip disabled.
PNU 53769 This feature controls the soft stop Off On On Read/Write
improve stability
Advanced
On: The stop time is truncated if the
Trip Settings motor experiences severe torque
fluctuations during thesoft stop
(Q Off: Follows normal soft stop time
Shut Down (1)
PNU 53770 This feature controls the soft stop Off On On Read/Write
improve stability
Advanced
On: The stop time is truncated if the
Trip Settings motor experiences severe torque
fluctuations during the soft stap
Gl Off: Follows normal soft stop time
Shut Down (2)

TheShutDownTripsarein operationduringthe soft stopramp.

At the end of the soft stop ramp, occasionally the motor can become unstable doegiee fluctuations.

If the torque fluctuations get too bad theviMXsynergymay trip, this could cause issues with the restart. With Shut
Down Tripgurned on, if the torque fluctuationsare experiencedvMXsynergy™ will automaticallystop the soft stop
rampandlet the motorcoastto afull stop. ThisstopsVMXsynergyMtrippingandallowsfor arestartwithout resetting

atrip. Thisisnormally only for a very small time due to torque fluctuations occurring at the end of a soft stop ramp.
If aShut Down occurs, then it is logged in the log file bul mat affect the operation o¥/MXsynergy™. Both shut
down trips have to do with rapid changas power factor. Soft stop smoothingwill keep shut down trips from

happening.
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Min Default Unit Reg. Type

Detects if there is a fault with one or| Off On On Read/Write
more of the internalThyristors or
bypass relays

On: Trips if one or more of the
PNU 53774 Thyristors/bypass relays has failed

Advanced short circuit. ISOLATE SUPPLY.

Trio Setti Check by measuring the resistance
rip Settings between LET1 L2T2 L3T3
(Anything < 10R is assumed short

Gl circuit).

Off (not recommended)The Unit will
attempt to start and run although the
operation may be erratic.

Thyristor Firing Trip

Operating in this mode for prolonged
periods may result in SCR failure

Detects if there is disconnection Off On On Read/Write
between the Unit output and the
PNU 53777 motor.
Advanced On: Trips if there is a disconnection
) . between the output side of the Unit
Trip Settings and the motor
CQ Off: The Unit will attempt to start and
run although the operation may be
erratic.

Motor Side Phase Loss
Operating in this mode for prohged
periods may result in SCR failure
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Solid State AC Motor Conftrol

MOTORTRONICS

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Default Unit Reg. Type
Detects if there is a fault with Off On On Read/Write
operation of one or more of the
PNU 53781 internal Thyristors
Advanced On: Trips if one or more of the
Trip Settings Thyristors fails to turn on properly.
Off: The Unit will attempt to start and
(Q run although the operation may be
erratic.
Sensing Faulfrip Operating in this mode for prolonged
periods may result in SCR failure
Detects if the internal temperature Off On On Read/Write
PNU 53768 sensor has malfunctioned
Advanced On: The Unit will trip if thénternal
temperature sensor malfunctions
Trip Settings o )
Off: The Unit will continue to operate|
CQ even if the temperature sensor has
malfunctioned.
Thermal Sensor Trip Operating in this mode for prolonged
periods may result in SCR failure
PNU 53795 Allows a trip to be forced using one ¢ Off On On Read/Write
the digital inputs
Advanced
On: Trips when the programmed
Trip Settings input is active
(Q Off: External Trip is disabled
External Trip
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Solid State AC Motor Conftrol

MOTORTRONICS

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description i Default Unit Reg. Type

PNU 53800 Detects if the Control Board has faild Off On On Read/Write
to operate normally
Advanced
On: Operation 3 trip enabled.

Trip Settings

@

Operation 3 Trip

Off: Operation 3 triglisabled.

PNU 53798 Detects if the keypad Board has faild Off On Off Read/Write

to operate normally
Advanced _ _
On: Operation 1 trip enabled.

Trip Settings

@

Operation 1 Trip

Off: Operation 1 trip disabled.

PNU 53799 Detects if the logging function has Off On Off Read/Write
failed to operate normally

Advanced
On: Operation 2 trip enabled.

Trip Settings

@

Operation 2 Trip

Off: Operation 2 trip disabled.

Detects if there is a disconnection Off On On Read/Write
between the Unit input and the

PNU 53762 supply when the motor is running.

On: Trips if there is a disconnection
between the input side of the Unit
and the supply when the motor is
running.

Advanced

Trip Settings

(Q Off: The Unit will attempt to run
although the operation may be
Input Side Phase Loss | erratic.

Operating in this mode for prolonged
periods may result in SCR failure
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description i Default Unit Reg. Type
PNU 128 Set to correspond with Unit In-Line In-Delta In-Line Read/Write
connection to the Motor.
Advanced o
Refer to connection diagrams.
(Q In-Line: The Unit is connected-line
with a delta or star connected motor|
(Q In-Delta: The Unit isonnected inside
the Delta of the motor. The iIERS
Firing Mode function is disabled
PNU 192 Allows the Unit to be retrditted into | Off On Off Read/Write
"Delta" applications that previously
Advanced used QFE/XFE (5MC)
Gl On: Operates in QFE/XFE (5MC) de
compatibility mode.
CQ Off: Operates normally. Refer to Uni

Delta connection diagram in the

ick ide.
Legacy Delta Mode Quick Start Guide

PNU 14144 The unit is configured to start and Off On Off Read/Write
stop when the main contactor opens|
Advanced and closes.
CQ On: When a zero stop time is set

some faults will be ignored when
main congctor opens

@

Main Contactor Control

Off: The unit may trip when the main
contador opens

A HandAuto selection switch can be| Off On On
connected to Digital Input B2l to

PNU 28160 change the 'Control Method'. This c4g
Advanced be used to change the Start/Stop to
'Hand' if theCommunications fails.
@ D1-21 = 0: Control Method is set to
"Modbus Network"(Auto).
Q Hand: Input D411 = Start/Stop, Input

D21l = Reset

Hand/Auto Control Auto: PNU 17920 = Start/Stop, PNU

18368 = Reset
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parametegontinued)

Advanced Menu (continued)

Description Min Default Unit Reg. Type
PNU 20736 Enables the Auto Reset Feature Off On Off Read/Write
Advanced On: The Auto Reset feature is
Enabled
Auto Reset .
Off: The Auto Reset feature is
(Q disabled and all counters will be-re
initialised
Auto Reset
The delay between the trip event an¢ 0 7200 0 S Read/Write
the automatic reset, the unit will re
PNU 20737 start following the reset if the start
Advanced signal is active
If this is set to zero at any point the
Auto Reset Auto Reset feature will terminate and
& the counters will be renitialised
When the delay is active the Restart
Reset Delay Pending parameter is set and the
time remaining can be viewed in the
monitor menu.
The number of restart attempts 0 10 0 Read/Write
allowed before the Auto Reset
terminates. If the Auto Reset has
been successful, the counter is resel
PNU 14144 back to its maximum value when the
unit has been running fault free for
Advanced the Trip Free Time.
Auto Reset If the Auto Restart has been
unsuccessful the counters are-re
Q initialised by applying a reset signal {
removing the start signal
Reset Attempts If set to zero at any point the Auto

Reset feature will terminate and the
counters will be renitialised The
number of attempts remaining can b
viewed in the Monitor menu
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Default Unit Reg. Type
PNU 20736 The time the unit must be run trip 0 7200 600 s Read/Write
free before the counters are re
Advanced initialised back to zero
Auto Reset If set to zero at any point the Auto
Reset feature will terminate and the
CQ counters will be renitialised
) ) The Trip Free Time can bewed in
Trip Free Time the Monitor menu
PNU 20800 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if an Input Side
Advanced Phase Loss Trip occurs
Auto Reset On: The trip will auto reset whethe
. Reset Delay reaches zero.
Reset Trips
) Off: The trip will not auto reset
Input Side Phase Loss
PNU 20801 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if a Thermal Trip
Advanced occurs
Auto Reset On: The trip will autoeset when the
. Reset Delay reaches zero.
Reset Trips
Off: The trip will not auto reset
Thermal
PNU 20802 Allows the user to select whether thg Off On On
unit will auto reset if a Thyristor Firin|
Advanced Tripoccurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
) B Off: The trip will not auto reset
Thyristor Firing
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Min Default Unit Reg. Type
PNU 20803 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if a Motor Side
Advanced Phase Loss Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
) Off: The trip will notauto reset
Motor Side Phase Loss
PNU 20805 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if a Control
Advanced Voltage Low Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delayeaches zero.
Reset Trips
Off: The trip will not auto reset
Control Voltage Low
PNU 20806 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if a Sensing Fault
Advanced Trip occurs
Auto Reset On: The trip will auto reset whethe
. Reset Delay reaches zero.
Reset Trips
) Off: The trip will not auto reset
Sensing Fault
PNU 20802 Allows the user to select whether thg Off On On
unit will auto reset if a Fan Trip
Advanced occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
Off: The trip will not auto reset
Fan
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Default Unit Reg. Type
PNU 20810 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if a Low Current
Advanced Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
Off: The trip will not auto reset
Low Current
PNU 20811 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if a Current Limit
Advanced Time Out Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
o Off: The trip will not auto reset
Current Limit Time Out
PNU 20812 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if an Overload Tri|
Advanced occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
Off: The trip will not auto reset
Overload
PNU 20813 Allows the user to select whether thg Off On On
unit will auto reset if a Shearpin Trip
Advanced occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
) Off: The trip will not autoeset
Shearpin
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Min Default Unit Reg. Type
PNU 20814 Allows the user to select whether thg Off On Off Read/Write
unit will auto reset if a PTC
Advanced Thermistor Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
) Off: The trip will not auto reset
PTC Thermistor
PNU 20815 Allows the user tselect whether the | Off On On Read/Write
unit will auto reset if an External Trip|
Advanced occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
Off: The trip will not auto reset
External
PNU 20816 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if a
Advanced Communications Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
o Off: The trip will not auto reset
Communications
PNU 20817 Allows the user to select whether thg Off On On
unit will auto reset if a Bypass Trip
Advanced occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
Off: The trip will not auto reset
Bypass
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continugd

Description Min Default Unit Reg. Type
PNU 20818 Allows the user to select whether thg Off On Off Read/Write
unit will auto reset if a Cover Trip
Advanced occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
Off: The trip will not auto reset
Cover
PNU 20820 Allows the user to select whether thg Off On Off Read/Write
unit will auto reset if @hase Rotation
Advanced Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips

] Off: The trip will not auto reset
Phase Rotation

PNU 20821 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if an Operation 4
Advanced Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
Off: The trip will not auto reset
Operation 4
PNU 20822 Allows the user tselect whether the | Off On On
unit will auto reset if a Current Sensq
Advanced Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips

Off: The trip will not auto reset
Current sensor
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Solid State AC Motor Conftrol

MOTORTRONICS

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Description Min Default Unit Reg. Type
PNU 20823 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if an Operation 3
Advanced Trip occurs
Auto Reset On: The trip will auto resethen the
. Reset Delay reaches zero.
Reset Trips
] Off: The trip will not auto reset
Operation 3
PNU 20824 Allows the user to select whether thg Off On Off Read/Write
unit will auto reset if an Operation 1
Advanced Trip occurs
Auto Reset On: The tripwill auto reset when the
. Reset Delay reaches zero.
Reset Trips
] Off: The trip will not auto reset
Operation 1
PNU 20825 Allows the user to select whether thg Off On On Read/Write
unit will auto reset if an Operation 2
Advanced Tripoccurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
] Off: The trip will not auto reset
Operation 2
PNU 20826 Allows the user to select whether thg Off On On
unit will auto reset ifOperation 5 Trip
Advanced occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
Reset Trips
] Off: The trip will not auto reset
Operation 5
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Input/Output

Description Min Default Unit Reg. Type

The digital inputs D1I D12 D211 230V 24\dc 230V Read/Write
are designed to work with a range of|
control supplies

230V: 'Active high level' Input voltagyq

PNU 10880 must be in the range 195.5\253V.
/o 110V: 'Active higkevel' Input voltage
Digital Inputs must be in the range 93.5M21V.
24V: 'Active high level " input voltage|
Q must be in the range 20.4%6.4V.

It is important to ensure the "Digital
input Voltage" corresponds to the
voltage applied to the input.

Digital Input Voltage

Failure to do so magesult in
damage.

Local Touch Screen: Control using tf Local Modbus Local Touch Read/Write
button on the keypad Touch Network Screen

) Screen
User Programmable: Control using

PNU59392 the terminals. Function defined in
"l/O" menu

I/0
Two WireControl: Control using

Digital Inputs terminals. Functions fixed as shown
on screen

CQ Three Wire Control: Control using

terminals. Functions fixed as shown
Control Method on screen

Modbus Network: Control via remote|
Modbus network or remote Keypad
or Modbus TCP

PNU 10944 Allows the Digital input (B1l) to be Off End of list Start/Stop Read/Write

mapped to different functions

I/O
The selected function will change in

Digital Inputs proportion with theinput.

Digital Input 1 (D111) Digital inputs can only be mapped if
the "Control Method" is set to "User
Select Function Programmable!"
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Input/Output (continued)

Description Min Default Unit Reg. Type
PNU 10945 Allows the Digital input (D21) to be | Off End of list | Off Read/Write
mapped to different functions
I/0
The selected function will change in
Digital Inputs proportion with the input

Digital Input 2 (D22I) Digital inputs can only b@apped if
the "Control Method" is set to "User

Select Function Programmable”
PNU 11266 Allows the polarity of the input to be | Off On On Read/Write
reversed
I/0

On: When the input is on theelected
Digital Inputs function will be on.

Digital Input 2 (D321) Off: When the input is off the
) selected function will be on.
High Input = 1 Sets Value

PNU 10946 Allows the Digital input (D2I) to be Off End of list Reset Read/Write
mapped to differenfunctions
I/O
The selected function will change in
Digital Inputs proportion with the input

Digital Input 3 (D211) Digital inputs can only be mapped if
the "Control Method" is set to "User

Select Function Programmable”
PNU 11268 Allows the polarity of the input to be | Off On On Read/Write
reversed
I/0

On: When the input is on the selecte
Digital Inputs function will be on.

Digital Input 3(D2-1l) Off: When the input is off the
) selected function will be on.
High Input = 1 Sets Value
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Input/Output (continued)

Digital Outputs
Digital Output 2 N/O(24)

High Output = 1 When
Value

On: When the selected function is or]
the output will be on.

Off: When the selected function is or]
the output is off

Description Default Reg. Type
PNU 11584 Allows the Digital output (N/C (12p | Off End of list Error Read/Write
/ be mapped to different functions
/10
The output will change in proportion
Digital Outputs with the selected output
Digital Output 1 N/C(12)
Select Function
PNU 11904 Allows the polarity of th@utput to Off On On Read/Write
be reversed
110
On: When the selected function is orj
Digital Outputs the output will be on.
Digital Output 1 N/C(12) | Off: When the selected function is or]
) the output is off
High Output = 1 When
Value
PNU 11585 Allows theDigital output (N/O (24)) to| Off End of list Error Read/Write
be mapped to different functions
110
The output will change in proportion
Digital Outputs with the selected output
Digital Output 2 N/O(24)
Select Function
PNU 11906 Allowsthe polarity of the output to Off On On Read/Write
be reversed
I/0
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Input/Output (continued)

Analogue Inputs

@

Analogue Input Type

0-10V: The inpuvoltage varies from
0-10V.

4-20mA: The input varies from 4 to
20mA

Description Default Unit Reg. Type
PNU 11908 Allows the polarity of the output to Off On On Read/Write
be reversed
110
On: When the selected function is orj
Digital Outputs the output will be on.
Digital Output 3 N/O(34) | Off: When the selected function is orj
] the output is off
High Output = 1 When
Value
PNU 11587 Allows the Digital output (N/O (44)) tq Off End of list Endof Start Read/Write
| be mapped to different functions
/10
Theoutput will change in proportion
Digital Outputs with the selected output
Digital Output 4 N/O(44)
Select Function
PNU 11910 Allows the polarity of the output to Off On On Read/Write
be reversed
110
On: When theselected function is on
Digital Outputs the output will be on.
Digital Output 4 N/O(44) | Off: When the selected function is orj
] the output is off
High Output = 1 When
Value
PNU 9600 Defines the function of the analogue| 0- 10V 4-20mA 0-10v Read/Write
input (Al)
110
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Input/Output (continued)

Description i Default Unit Reg. Type
PNU 9728 Allows the selected function to be 0 Max value Max value % Read/Write

scaled

110
The selected function will change in

Analogue Inputs proportion with the input

(Q The function will be at its "Scaling
Level" when the input is at its
maximum

Scaling Level

PNU 8960 Defines the physical function of the | 0- 10V 4-20mA 0-10v Read/Write
analogue output (AO)
I/O
0-10V: The output voltage varies fror|
Analogue Outputs 0to 10V
CQ 4-20mA: The output current varies
from 4 to 20mA

Analogue Output Type

PNU 9024 Allows the Analogue output to be Off End of list Off Read/Write
mapped to different PNU functions
110
The output will change in proportion
Analogue Outputs with the selected function
CQ By defaulfthe output will be at a
maximum when the selected functiof

) equals its maximum value
Select Function

PNU 9088 Allows the selected function to be 0 Max value | O % Read/Write
scaled
I/0
The output will change in proportion
Analogue Outputs with the selected function
Gl The output will be at a maximum

when the selected function equals

) the "Scaling Level"
Scaling Level
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Input/Output (continued)

Description ‘ Min Default Unit Reg. Type
PNU 53794 A single PTC motor thermistor or set Off On Off Read/Write
of PTC motor thermistors can be
I/0 connected to the PTC terminals.
CQ On:The Unit will trip if the motor

thermistor exceedits response
temperature or the PTC input is opel

CQ circuit

. .| Off: The Unit will ti t t
PTC Motor Thermistor Trig © it continue fo operatq
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Monitor

Description Min Default Unit Reg. Type

The frequency of the-phase supply | 45 65 - Hz Read Only
PNU32000

Monitor

@
@

Line Frequency

Indicates the phase sequence of the| L1-L2L3 LLL3L2 L1L2L3 Read Only
PNU 32064 incoming supply.

Monitor RYB = LL2L3

@
@

Phase Rotation

RBY = LL3L2

PNU 33536 The RMS current on phase.L1 0 10000 0 A Read Only

Monitor

@
@

11

PNU 33536 The RMS current on phase.L1 0 10000 0 A Read Only

Monitor

@
@
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Monitor (continued)

Description i Default Unit Reg. Type

PNU 33540 The RMS current on phase.L3 0 1000 0 A Read Only

Monitor

@
@

13

PNU 32896 The RMS motor current 0 10000 0 A Read Only
Monitor This is the maximum of the 3 phaseq

This value is used for theverload
(Q and power calculations

@

Current Irms

PNU 33024 The True Power Fact@Estimated) 0 1 0 Read Only
Monitor The True Power Factor =
(Displacement Power Factor x
(Q Distortion Power Factor)

@

True Power Factor

PNU 34688 Total true power(Estimated) 0 10000 0 kw Read Only

Monitor This is an addition of the 3 phases

@
@

True Power P
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Monitor (continued)

Description Min Default Reg. Type
PNU 34816 Total Apparent Power (Estimated) 0 10000 0 kVA Read Only
Monitor This is an addition of the 3 phases

@
@

Apparent Power S

PNU 35008 Indicates the level of potential 0 100 0 % Read Only
saving

Monitor o N _
100% indicates that Unit is saving a

CQ its maximum level

Does not indicated real percentage
CQ saving

IERS Saving Level

PNU 22400 Internal firing delay angle in Degree{ 0 60 0 Degrees | Read Only

Monitor Displayed for diagnostic purposes

@
@

Delay Angle
PNU 23040 Themaximum possible Delay angle | 0 55 0 Degrees | Read Only
_ for the current iERS saving phase
Monitor
Displayed for diagnostic purposes
(Q May decrease during heavy load

periods or instability

@

BackStop
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Monitor (continued)

Description i Default Unit Reg. Type
PNU 22464 The maximum possible delay for | 0 55 0 Degrees | Read Only
. IERS saving
Monitor

Displayed for diagnostic purposes

@
@

Delay Max
PNU 21320 Thecurrent in Amps at which the 50% 4 80% 4 80% 4 Read Only
] iIERS is enabled or disabled. motor motor motor
Monitor
The iERS function is active when t
CQ motor current is less than the "Star|
Saving Level"
CQ When the iERS function is disableq

internal bypass relays close to

. improve efficiency.
Start Saving Level P y

PNU 38400 Displays the peak current of the lag 0 10000 0 A Read Only
] successful start.
Monitor

@
@

Last Peak Current

PNU 36544 The temperature of the internal -20 80 °Cor °F Read Only
) Unit heatsink.
Monitor
The Unit will trip when the heatsink
(Q temperature exceeds 80°C.
The internal cooling fans will turn
Gl on if this temperature exceeds

40°C
HeatSink Temp
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and?arameters (continued)

Monitor (continued)

Description i Default Unit Reg. Type

PNU 20864 The amount of time remaining in thg 0 7200 0 S Read Only

. Reset Delay counter
Monitor

@
@

Reset Delay
PNU 20865 The number of Reset Attempts 0 10 0 Read Only
] remaining.
Monitor
ResetAttempts
PNU 20866 This is the amount of time remaining| 0 7200 600 A Read Only
] in the Trip Free Time counter
Monitor

@
@

Trip Free Time

PNU 36544 This is the trip thabccurred just prior| 100 270 0 Read Only
) to the auto reset
Monitor

@
@

Trip Event
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Monitor (continued)

Description Min Default Reg. Type
PNU 37376 Indicates that theReset Delay No Yes No Read Only
. counter is counting down
Monitor
Yes: The Auto Reset Delay is
CQ counting down
No: The Auto Reset Delay is not
CQ counting down'
To map to digital outpytrefer to
Auto Reset Pending PNU11584NU11587
PNU 37568 Indicates that the maximum numbe| No Yes No Read Only
) of reset attempts has been reached
Monitor
Yes: The number of reset attempts
Gl has exceeded the value set
No: The number of reset attempts
CQ has not exceeded the value set"
To map to digitabutput, refer to
Auto Reset Exceeded | PNU11584NU11587
PNU 20866 This is the amount of time remainin{ 0 7200 600 Read Only
] in the Trip Free Time counter
Monitor
Trip Free Time
PNU 36544 This is the trip that occurred just 100 270 0 Read Only
) prior to the auto reset
Monitor
Trip Event
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log

Description i Default Unit Reg. Type

PNU 60608 Displays the last Fault trip 0 65535 0 Read Only
Log
Trip Log

@

Last Trip

PNU6G0609 Displays the last Fault tripl. 0 65535 0 Read Only
Log
Trip Log

@

Last Trip-1

PNU 60611 Displays the last Fault triB. 0 65535 0 Read Only
Log
Trip Log

@

Last Trip-3

PNU 60612 Displays the last Fault trip4. 0 65535 0 Read Only
Log
Trip Log

@

Last Trip4
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description i Default Unit Reg. Type
PNU 60614 Displays the last Fault trip6. 0 65535 0 Read Only
Log
Trip Log
Last Trip-6
PNU 60615 Displays the last Fault trip7. 0 65535 0 Read Only
Log
Trip Log
Last Trip-7
PNU 60617 Displays the last Fault tri. 0 65535 0 Read Only
Log
Trip Log
Last Trip-9
PNU- Phase L1 missing at the instant of Read Only
start up.
Log The L1 phase is either missing or at
Trip Log very low level
Trip Code Descriptions Check all incoming connections.
101 If a main contactois being controlled
. by a digital output set to "Running"
Input Side Phase Loss check contactor delay is sufficient
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Unit Reg. Type
PNU- Phase L2 missing at the instant of Read Only
start up.
Log The L2 phase is either missing or at
Trip Log very low level
Trip Code Descriptions Check all incoming connections.
102 If a main contactors being controlled
. by a digital output set to "Running"
Input Side Phase Loss check contactor delay is sufficient
PNU- Phase L3 missing at the instant of Read Only
start up.
Log The L3 phase is eitherissing or at a
Trip Log very low level
Trip Code Descriptions Check all incoming connections.
103 If a main contactor is being controllef
) by a digital output set to "Running"
Input Side Phase Loss check contactor delay is sufficient
PNU- Any or all phases missing when the Read Only
motor is being controlled
Log o
L1 L2 or L3 phase are missing or at
Trip Log very low level.
Trip Code Descriptions | Check all incoming connections.
104¢ 117 Check any fuses/breakers
Input Side Phase Loss incorporated in the power circuit
PNU- Internal heatsink temperature has Read Only
exceeded 90°C
Log
It is possible the Unit is operating
Trip Log outside specified limits.
Trip Code Descriptions | Check enclosure ventilation and
airflow around the Unit. If the unit
201 trips immediately the internal
Max. Temp. Exceeded | temperature sensor could be faulty.
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Unit Reg. Type
PNU- Thermal sensor Failure Read Only
Log The internal temperature sensor has|
failed.
Trip Log

Contact the supplier
Trip CodeDescriptions

208
Thermal Sensor Trip

PNU- One or more of the internal control Read Only
thyristors (SCRs) have failed to turn
Log on properly. (IALine "Firing Mode'")
Trip Log The Unit has detected that the SCRq

. o are not operating as expected.
Trip Code Descriptions

Check all incoming and outgoing
301-308 connections.

Thyristor Firing Trip

PNU- One or more of the internal control Read Only
thyristors (SCRs) have failed to turn
Log on properly. (Delta "Firing Mode")
Trip Log The Unit has detected that the SCR{

. o are not operating as expected.
Trip Code Descriptions

Check all incoming and outgoing
350-358 connections.

Thyristor Firing Trip
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description i Default Unit Reg. Type
One or all othe phases are missing Read Only
PNU- on the motor side during the instant
of start up
Log
T1 T2 or T3 phase are missing or at
Trip Log very low level.

Trip Code Descriptions | Check that the motor is connected td
T1 T2 and T3. Ensure any

401 disconnecting device between the
Motor Side Phase Loss | Unit and the motor is closed ahé
instant of start.

PNU- One or all of the phases are missing Read Only
on the motor side during the instant
Log of start upwhen the motor being
. controlled
Trip Log

) o T1 T2 or T3 phase are missing or at
Trip Code Descriptions | very jow level.

402-403 Check all incoming and outgoing
Motor Side Phase Loss | connections.

PNU- The internal control supply of the Read Only
Unit level has fallen to a low level
Log
Can be caused by a weak 2V
Trip Log control supply.

Trip Code Descriptions | Ensure 24%csupply meets the
requirements specified in the Quick

601 Start Guide.
Control Voltage Too Low

PNU- One ormore of the internal control Read Only
thyristors (SCRs) have failed to turn
Log on properly.
Trip Log The Unit has detected that the SCR{

. o are not operating as expected.
Trip Code Descriptions

Check connections all incoming and
701-710 outgoing connections
Sensing Fault Trip
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Solid State AC Motor Conftrol

MOTORTRONICS

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Unit Reg. Type

PNU- One or more of the internal cooling Read Only
fans has failed
Log
To ensure théneatsink is cooled

Trip Log sufficiently the Unit Will trip if the

. o fans fail to operate
Trip Code Descriptions

Check Unit fans for signs of damage

801-802 or contamination
Fan Problem
One or more of thénternal control Read Only
PNU- thyristors (SCRs) have failed short
circuit
Log

The Unit has detected that the SCR{
Trip Log are not operating as expected.

Trip Code Descriptions | ISOLATE SUPRLMOTOR
Disconnect supply. Check by

1001 measuring the resistance between-L|
Short Circuit Thyristor | T1 L2T2 L3T3 (Anything < 10R is
assumed short circuit)

PNU- The motor current has been lower Read Only
than the low trip level for the low trip
Log time.
Trip Log This trip is not active during soft stari

. o and soft stop and i%ff" by default.
Trip Code Descriptions

If the low current trip is not required
1101 turn "off" in "Trip Settings".
Low Current Trip
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Unit Reg. Type
PNU- The motor has been held in current Read Only
limit longer than the "Start current
Log limit Time".
Trip Log It is likely that the current limit level

. o has been set too low for the
Trip Code Descriptions application.

1201 Increase the current limievel or
Current Limit Timeout Trip| timeout period.

PNU- The motor has been held in current Read Only
limit longer than the "Stop current
Log limit Time"
Trip Log It is likely that the current limit level

. o has beerset too low for the
Trip Code Descriptions application.

1202 Increase the current limit level or
Current Limit Timeout Trip| timeout period.

PNU- The "Overload" has exceeded 100% Read Only
Log The _Uni_t is attempting to _start an
application that iutside its capacity
Trip Log or it is starting too often.

Trip Code Descriptions | Refer to the overload trip curves to
determine whether the Unit has beel|

1301 sized correctly.
Overload Trip
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Unit Reg. Type
The motor current has exceeded Read Only
PNU- 475% @{Unit) for a time greater than
250ms

Log
The Unit is attempting to start an
Trip Log application that is outside itsapacity

) o with a "high current limit level" set
Trip Code Descriptions

Refer to the overload trip curves to

1302 determine whether the Unit has beer
Overload Trip sized correctly and check current lim
level.
PNU- Themotor current has been higher Read Only
than the "Shearpin Trip Level" for theq
Log trip time.
Trip Log This trip is not active during soft starf

) o and soft stop and is "off" by default.
Trip Code Descriptions

If Shearpin trip is not required turn
1401 "off" in "Trip Settings".
Shearpin Trip

PNU- The PTC thermistor value has Read Only

exceeckdthe trip level.
Log
The PTC thermistor connected to the

Trip Log PTC input has exceeded it response

. o temperature or the PTC input is opel
Trip Code Descriptions | gjreuit.

1501 If the PTC TRIP is metjuired turn
PTC Thermistor Trip "off" in "Trip Settings".
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Solid State AC Motor Conftrol

MOTORTRONICS

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Unit Reg. Type
PNU- External Trip Read Only
Log The input programmed to External
Trip is active
Trip Log

If the External trip is not required
Trip Code Descriptions | turn "off" in "Trip settings

1601
External Trip

PNU- Communications failure Read Only
Log Thecommand or status PNU has nof
been polled in the time set in the
Trip Log "Timeout" period

Trip Code Descriptions | If the communication trip is disabled

the Unit cannot be stopped in the
1701 communications fail

Communications Trip

PNU- One or more of the internal bypass Read Only
relays has failed to close
Log
The internal bypass relay has failed
Trip Log or the control supply is mweak.

Trip Code Descriptions | Ensure 24%csupply meets the
requirements specified in the Quick

1801-1802 Start Guide.
BypassRelay Trip
PNU- One or more of the internal bypass Read Only
relays has failed to open
Log
The internal bypass relay has failed
Trip Log or the control supply is too weak.

Trip Code Descriptions | Ensure 24%csupply meets the

requirements specified in the Quick
1803 Start Guide.

Bypass Relay Trip
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Unit Reg. Type
The Unit cover is open Read Only
PNU- The cover is open or not closed
properly.
Log Close Cover or if Cover trip is not
Trip Log required turn off in "Trip Settings"

Trip Code Descriptions

1901
Cover Open, Close to
Enable Motor Start

The remote start signal is active. Read Only

The remote start signal was active
PNU- during power up or Reset or
Parameter Load.

Log
Turn off remote or if Remote On trip
Trip Log is not required turr'off" in "Trip
. . Settings"
Trip Code Descriptions
2001-2003
Remote Start is Enabled
PNU- The input phase rotation is RYB-(L1 Read Only
L2L3)
Log
The phase rotation is opposite to tha
Trip Log required.

Trip Code Descriptions | Change phase rotation or if "RYB" tr|
is notrequired turn "off" in trip

2101 settings.
Rotation L1 L2 L3 Trip

PNU- The input phase rotation is RBY-(L1 Read Only
L3L2)
Log
The phase rotation is opposite to tha
Trip Log required.

Trip Code Descriptions | Change phase rotation or if "RBivif

is not required turn "off" in trip
2102 settings.

Rotation L1 L3 L2 Trip
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Unit Reg. Type
PNU- Internal Unit Failure Read Only
Log The Unit has failed internally and is
unable to recover automatically.
Trip Log
Cycle the control supply
Trip Code Descriptions If the fault is not cleareghen
22012299 27012799 contact the supplier
MPU Trip
Current sensor failure Read Only
PNU- One or more of the internal sensors
Lo used to measure current has failed g
9 is reading a low value.
Trip Log Check theconnections to the supply
Trip CodeDescriptions andmotor as disconnection will
result in a zero current reading.
2301—2303_ _ Check the plate FLA of the motor
Current Sensor Trip being controlled is at least 25% of th
"i-motor" rating.
Fail Safeperation Read Only

PNU-
Log
Trip Log
Trip Code Descriptions

2401-2499
Operation 3 Trip

A process associated with the Contr(
Board has been affected and is
unable to recover automatically

The trip MUST be reset by either the|
digital input or keypad or the bus
command depending on the control
method set

This trip is a special aaand it is NOT
possible to reset this trip by cycling
the control supply
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Solid State AC Motor Conftrol

MOTORTRONICS

3. Configuration and Parameters (continued)

Log (continued)

Description i Default Unit Reg. Type
Fail Safe operatian Read Only
PNU- A process associated with the Keypd

board has been affected and is

Log unable to recover automatically

Trip Log The trip can be reset by either the

digital input or keypad or the bus

commanddepending on the control
2501-2599 method set.

Operation 1 Trip

Trip CodeDescriptions

It is also possible to reset this trip by
cycling the control supply

Continued overleaf
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Unit Reg. Type
Fail Safe operatian Read Only
PNU- A process associated with the Loggil
Lo function has been affected and is
9 unable to recover automatically
Trip Log

The trip can be reset by eithére

digital input or keypad or the bus

command depending on the control
2601-2699 method set.

Operation 2 Trip

Trip Code Descriptions

It is also possible to reset this trip by
cycling the control supply

PNU 38400 Displays the peak current of thast 0 10000 0 A Read Only
successful start.
Log
Trip Log
@

Last Peak Current

PNU 38402 Displays the peak current of the last| O 10000 0 A Read Only
successful starl.
Log
Trip Log

@

Last peak start currentl

PNU 38404 Displays the peagurrent of the last 0 10000 0 A Read Only
successful stad2.
Log
Trip Log

@

Last peak start current2
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description i Default Unit Reg. Type
PNU 38406 Displays the peak current of the last| 0O 10000 0 A Read Only
successful star3.
Log
Trip Log

@

Last peak start current3

PNU 38408 Displays the peak current of the last| 0 10000 0 A Read Only
successful star4.
Log
Trip Log

@

Last peak start curreni4

PNU 38410 Displays the peak current of the last| O 10000 0 A Read Only
successful starb.
Log
Trip Log

@

Last peak start currerts

PNU 38414 Displays the peak current of the last| 0 10000 0 A Read Only
successful star7.
Log
Trip Log

@

Last peak start current7
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description i Default Unit Reg. Type
PNU 38416 Displays the peak current of the last| 0O 10000 0 A Read Only
successful star8.
Log
Trip Log

@

Last peak start current8

PNU 38418 Displays the peak current of the last| 0 10000 0 A Read Only
successful star9.
Log
Trip Log

@

Last peak start current9

PNU 39040 Displays the peak current of the last| O 10000 0 A Read Only
successful stop
Log
Trip Log

@

Last peak stop current

PNU 39044 Displays the peak current of the last| 0 10000 0 A Read Only
successful stog?.
Log
Trip Log

@

Last peak stop current2
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description i Default Unit Reg. Type
PNU 39046 Displays the peak current of the last| O 10000 0 A Read Only
successful stog3.
Log
Trip Log

@

Last peak stop current3

PNU 39048 Displays the peak current of the last| 0 10000 0 A Read Only
successful stopd.
Log
Trip Log

@

Last peak stop currend

PNU 39050 Displays the peak current of the last| O 10000 0 A Read Only
successful stogb.
Log
Trip Log

@

Last peak stop currents

PNU 39054 Displays the peagurrent of the last 0 10000 0 A Read Only
successful stopr.
Log
Trip Log

@

Last peak stop current7
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Unit Reg. Type
PNU 39056 Displays the peak current of the last| O 10000 0 A Read Only
successful stogB.
Log
Trip Log

@

Last peak stop curren8

PNU 39058 Displays the peak current of the last| 0 10000 0 A Read Only
successful stogd.
Log
Trip Log

@

Last peak stop current9

PNU 39680 Displays the heatsink temperature af -20 80 °C Read Only
the end of the last successful start
Log
Trip Log
Lasttemperature
PNU 39682 Displays the heatsink temperature af -20 80 °C ReadOnly
the end of the last successful sta2t
Log
Trip Log

@

Last temperature-2
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Reg. Type
PNU 39683 Displays the heatsink temperature af -20 80 °C Read Only
the end of the last successful stegt
Log
Trip Log

@

Last temperature-3

PNU 39684 Displays the heatsink temperature af -20 80 °C Read Only
the end of the last successful stakt
Log
Trip Log

@

Last temperature-4

PNU 39685 Displays the heatsink temperature af -20 80 °C Read Only
the end of the last successful stdit
Log
Trip Log

@

Last temperature-5

PNU 39686 Displays the heatsink temperature af -20 80 °C Read Only
the end of the last successful stdit
Log
Trip Log

@

Last temperature-6
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description Min Default Reg. Type
PNU 39688 Displays the heatsink temperature af -20 80 °C Read Only
the end of the last successful stet
Log
Trip Log

@

Last temperature-8

PNU 39689 Displays the heatsink temperature af -20 80 °C Read Only
the end of the last successful sttt
Log
Trip Log

@

Last temperature-9

PNU 40320 Displays the overload level at the en| O 100 0 % Read Only
of the last successful start
Log
Trip Log

@

Last overload

PNU 40321 Displays the overload level at the en| 0 100 0 % Read Only
of the last successful staii.
Log
Trip Log

@

Last overloadl

VMXsynergyg User Manual
MAN-SGYO31. Version Q. 11/06/2019 @



MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Log (continued)

Description i Default Reg. Type
PNU 40323 Displays the overload level at the en| O 100 0 % Read Only
of the last successful stai3.
Log
Trip Log

@

Last overload3

PNU 40324 Displays the overload level at the en| 0 100 0 % Read Only
of the last successful stad.
Log
Trip Log

@

Last overloadd

PNU 40325 Displays the overload level at the en| O 100 0 % Read Only
of the last successful stai.
Log
Trip Log

@

Last overloads

PNU 40326 Displays the overload level at the en| 0 100 0 % Read Only
of the last successful staif.
Log
Trip Log

@

Last overloadb
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Device
Description i Default Unit Reg. Type
PNU 40328 Displays the overload level at the en| 0 100 0 % Read Only
of the lastsuccessful star8.
Log
Trip Log

@

Last overloadd

PNU 40329 Displays the overload level at the en| O 100 0 % Read Only
of the last successful sta:®.
Log
Trip Log

@

Last overloadd

PNU 35840 The total number ouccessful starts | 0 4294836225 | O Read Only
Log
Totals Log

@

Number of Starts

PNU35904 The total time the motor has been 0 4294836225 0 s ReadOnly
running.
Log
Totals Log

@

Motor Running Time

VMXsynergyg User Manual
MAN-SGYO31. Version Q. 11/06/2019 @



MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Device (continued)

Description Min Default Unit Reg. Type
PNU 35906 The total time the Unit has been 0 4294836225 0 S Read Only
powered up
Log
Totals Log

@

Control Supply On Time

PNU- Download the full log file on to the Read/Write
USB stick
Log _
TheUnit logs several parameters

(Q during normal and fault conditions

Data is stored in CSV format. Please
Gl send all downloaded files to
Motortronics UKon request

Download Log File

PNU62081 Deletes all ofhe history in the Trip No Yes No Read/Write
Log
Log

@
@

Clear Trip Log
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Device(continued)

Description Min Default Unit Reg. Type
PNU 40328 Displays theverload level at the end| O 100 0 % Read Only
of the last successful sta8.
Log
Trip Log

@

Last overloadd

PNU- Enter current date Read/Write
Device Date format can be set to either
dd/mm/yyyy or mm/dd/yyyy. Refer
(Q to "Date format" parameter.

@

Date
PNU 14720 Allows the time to be changed to - - GMT time hh:m | Read/Write
) 'local' time. m:ss
Device

By defaulfthe time is set to GMT

@
@

Time
PNU 13376 Selects the display language for the | English End of list English Read/Write
) keypad
Device
Enter the required language from the
Gl displayed list
Language
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Solid State AC Motor Conftrol

MOTORTRONICS

3. Configuration and Parameters (continued)

Device ¢ontinued)

Description i Default Reg. Type
PNU 12864 Stops unauthorised accessread/ 0 Max Value | O Read/Write
. write parameters
Device
For the passcode be active the
(Q "Screen lock" must be turned on

@

Passcode

PNU 16000 Sets the Modbus station number 1 32 1 Read/Write
Device
Networks

Modbus Network Settings

Address
PNU 16064 Sets the serial communications bauq 9600 115200 19200 Read/Write
. rate.
Device
The available baud rates are 9600
Networks 19200 38400 57600 or 115200

Modbus Network Settings

Baud Rate
PNU 16128 Sets theserial communications parity| None Odd Even Read/Write
bit.
Device ] ) ]
The available parity options are Non|
Networks Even Odd

Modbus Network Settings| Also sets the stop bits. No parity use|
) 2 stop bits. Odd or even parity uses
Parity stop bit
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parametet&ontinued)

Device (continued)

Description Min Default Unit Reg. Type
Allows the user to check the state of| Off On Off Read/Write
PNU 14080 the modbus communication network|
Device Red LED retdve. GreerLED Transmit.
Networks On: The Red and Green LEDS displq
the traffic on the Modbus
Modbus Network Settings| communications network
Traffic LEDS Off: The Red and Green LEDs displg
the Unit status information
PNU- Anybusexpansion module Read/Write
Device Only active with Anybus module
fitted.
Networks
Anybus
PNU 15808 Communications trip Timeout period| 0 60000 5000 ms Read/Write
Device To prevent a 'Communications Trip'
(If enabled) the bus must be kept
Networks active.
To keep the bus active there must b
CQ at least one Modbus read or write
) (any PNU) during the "Timeout ms"
Timeout ms period.
PNU53802 This works in conjunction with the Off On Off Read/Write
‘Communications Trip'.
Device — -
On: If the 'Communication Trip' is
Networks turned 'On' the unit will shutlown
instead of tripping if the
(Q communications fail
o Off: If the 'Communication Trip' is
Communications turned 'On' the unit will trip if the
Shutdown communications fail
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Device (continued)

Description Min Default Unit Reg. Type

PNU 62080 Restores the Unit to the factory No Yes No Read/Write

. defaults
Device

@
@

Reset Defaults

PNU100003 Gives the Model number. Serial Read Only
. Number and current software
Device versions
(Q The software versions are SGY 1xxx]

SGY2xxxxxx and SGY 3XXXXXX.

@

About
PNU 12992 Stops unauthorised access to read/ | Off On Off Read/Write
] write parameters
Device

@
@

Screen Lock
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MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Device (continued)

Description i Default i Reg. Type
PNU 13248 Allows the date format to be change( dd/mm/ mm/dd/ dd/mm/ Read/Write
Device dd/mm/yyyy or mm/dd/yyyy. yyyy v wy

@
@

Date Format

PNU 13312 Selects °C or °F for displayed °C °F °C Read/Write
_ temperatures
Device
°C: All displayed temperatures are °(

Gl °F: All displayed temperatures are °H

@

Temperature Format

PNU 62272 Allows the user to save parameters | No Yes No Read/Write

Device Downloads the parameters from the
Unit to the USB drive

Gl Data is stored in CSV format.

@

Parameters to USB

PNU 62336 Allows theuser to load parameters No Yes No Read/Write
] stored on a USB flash drive
Device
Uploads the parameters from the
Gl USB drive to the Unit

Data is stored in CSV format.

@

Parameters from USB
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Device ¢ontinued)

Description i Default Unit Reg. Type
PNU 13120 Diagnostic parameter
Device For Motortronics UK use only

@
@

Service Code

Saving and Loading @M X-synergy™ Configuration File

The operating parameters of the unit can be copied ontdSB flash drive. To do this, attach the USB flash drive into the
USB port under the front cover just above the touchscreen.

From the Device Setting menu MMXsynergy*l 2 YS & ONBSy>X aONRtt R2gy (G2 (GKS G§KANR
L { . ®¢ créate a filascalledt PARAMS.CSM copy it to a PARAM folder on the stick. There is no way to rename the

file during the save process. If you have another PARAMS.CSV file on the flash drive, it will be overwritten. It is suggested

that parameter files barchived in a separate folder with a unique name other than PARAM. A new parameter configuration

must be configured oMXsynergyvand saved using the method described above. It is not recommended to open the .CSV

file and edit parameters on a PC andaes the PARAMS file.

¢CKSNB A& faz2 (GKS 2LIA2y G2 O2L® 4t NFYSGSNARA CNRY ! {.Xé 6K
state (on the same or anoth&MXsynergy" unit). This function will only work on a file called PARAMS.CSV in the PARAM

folder of the gick. Any other files in that folder will be ignored.

Saving a Log file

A log file may be used to help solve performance issues that may arise. You may be asked to download this by your supplier.
From the Log menu on the Home screen, scrolldowntothe se® YSydz I yR &St SOU a524yt 2R [ 2
ONBI GSR 6KSy GKS dzaSNJ O2yySOi & AlfroStle LGGKmeRNAs gnSid to Ve adalgsesS O & a
the log file(s) [Unit Serial Number].CSV is also created and ciopethe LOG folder.

Part number USKEY is a USB flash drive thasbeenverified to work withVMXsynergyv. Other flash drives may
not physicallyfit or may not performcorrectly.
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Functional Summaries

LOAD

Current
Limit Level b |rypmmmmmyrdmee
(P30)

»__
| Time

|— I —

Stop Time,

Start
Time

CA3IdzNBE mY W. | aA0Q cCcdzyOlirzya
(continued overleaf)
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Functional Summaries (continued)

LOAD
A

hy
1
TIR
s \,.__
-
el
........... 0 ok ko

o] s Ut

Kick 'I[')i\l.'\lrn?e” Stop Time
Time f—>] Optimising
Optimising, with Level
Ly Optimising Rate
f le ' o
LoAD Main Contactor ' Optimising, with !
{ \ Relay;closes Optimising Rate
f — | here =.
i |
i |
\ /
\ /
T Notes;
% 1. Thisis the supply voltage minus the voltage that is
Unit receives —— ) . dropped acros¥MXsynergy
START > gﬂiiztzgisn?”ng 2. This is the Kick Pedestal voltage
Eomma"d Contactor ’ 3. Thisis the Start Pedestal voltage which the unit drops
ere Delay after the kick pedestal has passed

4.  This is the Stop Pedestal voltage which candiecs
values lower than 40% of U MAX if Low Volts Stop is ¢

5. This relay brings in the contactor that supplies the thre
phase AC mains to the unit in the standard wiring
configuration(see Electrical Installation section p.1

6. Represented by the thick dottkline

7. Represented by the thick unbroken line

CA3IdzNBE HY W! ROIFIYyOSRQ CdzyOlArAzya
(continued overleaf)
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o] (S| MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Functional Summaries (continued)

Auto
EndStart
LOAD N

Auto
Pedestal Auto
End Stop
Start . - [
Pedestal ' . Stop
¥ : + Pedestal
< »| ;: > )
Start Time . Stop Time Time
CA3IdzNB oY Wl dziz2z2Q CdzyOliA2ya
I losn
A
LOW
Time

Low Amps Time = Min 2

MNotes i |
1.1 o= LowAmps Level. |: :I
2.1l ., drops below ‘Low Amps Level and Low Current'is setto Low Amps Time = Max *

‘on’, and Low Amps Time'is set to minimum then the unit will trip as
indicated by the short thick dotted line.

3.If"Low Amps Time'is settomaximumand| ., rises above ‘Low

Amps Level before ‘Low Amps Time” has elapsed then the unit will not
tnp.

Figure 4: Low Current Protection Function
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MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Functional Summaries (continued)

Current Limit level

| > Notes
= . 1. fifh! 5 SEOSSRAE W/ dNNBy i
Limit Time Out ¢CAYS hdziQ YR W/ k[ C¢AYS

iKS GKAO]l R20GGSR tAySo
will continue ramping until T.O.R. and then enter the

|« > Dwell period
! | 2. If the unit current linits during startup the start time
Start Time 2 will be elongated by the amount of time that the unit
was current limiting
Figure5: Current Limit Function 3. The actual current rises slightly above the level set ir

W/ dzZNNByid [AYAGQ 0SSOI daSs
through control of the thyristor fing delay angle

LOAD
A
| 1
SHEARPIM
. >
Time

Notes i
1. IsHearri® Shearpin Level ) ! 3
2. If ILoasexceeds sHearpfor a time equal to Shearpin Time

W{KSINLAY ¢AYSQ> | yR

then the unit will trip asndicated Figure 6: Shea rpin Function
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Modbus RTU Serial Communications

For Modbus RTU parameter tables see MAXE Y012

Modbus RTU Communications Interface

AllVMXsynergyv soft starts support Modbus RTU as standard. Théd&Scommunications are accessible from the RJ12
connector (see below).

RJ12 Socket

&4

2: Reserved

3: Not connected
4: Not connected
5: TXDOA-OUT

6: TXD1B-OUT

@\

* Warning:Toavoid
damage to theunit or
to the RS485master,
do NOT connect to
this pin!

Modbus RTU Connections
SingleVMX-synergy™ RS485 network

CABLE1Gsfm ]
(or CATS cable to suit lengtequired)

VMXsynergyg User Manual
MAN-SGY031. Version Q. 11/06/2019 @



MOTORTRONICS

Solid State AC Motor Control

4. Communication (continued)

Multiple VMX-synergyM RS485 network

CABLE15sfm= |
(or CATS cable to suit length requirec

=p CBLO35
CBLEO26

Vhedy  \hmdd  \dmdrd

VMXsynergy #1 VMXsynergy #2 VMXsynergy #n

Modbus Communications Configuration

The Modbus communication settings may be configured from the Device menu:
A Device >> Networks >> Modbus Network Settings >> Addres32j1
A Device >> Networks >> Modbus Network Settings >> Baud (JI6(E200)
A Device >> Networks >> Modbus Network Settings >> Parity (Odd/Even)
A (Data bits = 8, Stop bits13

The communication parameters should be set before connecting the Modbus master.

Transmission Modes

ASCII and RTU transmission modes are defined in the Modbus protocol specifiéistiosynergy usesonly the RTU mode
for the message transmission.
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4. Communication (continued)

Message Structuréor RTU Mode

The Modbus RTHltructure uses a masteslave system for message exchange. In the case of Mésynergy™ system, it
allows up to 32 slaves, and one master. Every message begins with the master making a request to a slave, which responds
to the master in a defined striere. In both messages (request and answer), the used structure is the same:

I Address, Function Code, Data &@RC.

Master (request message):

Address Function Request Data (n CRC

(1 byte) (1 byte) bytes) (2 bytes)
Slave (response message):

Address Function Response Data (n CRC

(1 byte) (1 byte) bytes) (2 bytes)

Address

The master initiates the communication by sending a byte with the address of the destination slave. When responding, the
slave also initiates the message with its oaddress. Broadcast to address 0 (zero) is not supported.

Function Code

This field contains a single byte, where the master specifies the type of service or function requested to the slave (reading
writing, etc.). According to the protocol, eaftinction is used to access a specific type of data.

Data Field

The format and contents of this field depend on the function used and the transmitted value.

CRC

The used method is the CR6 (Cyclic Redundancy Check). This field is formed by two byte< fVidsethe least significant
byte is transmitted (CR); and then the most significant (CRC+). The CRC calculation form is described in the Modbus RTU
protocol specification.

Supported Functions
Modbus RTU specification defines the functions used to aadiéerent types of data.

A VMXsynergyM parameters are defined d®lding typeeqisters

A For Modbus RTU/TCP Client devices that use Modityde addressing, place a 4 as the high digit followed by the
Modbus address defined in the parameter mapping table. Note ¥iaXsynergy™ Modbus addressing starts at
zero; not 1 as some deviods.

A VMXsynergyM 32-bit parameters are High Word/Low Woird Modbusformat.
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4. Communication (continued)

Supported Functions (continued)
The following services are available:

Read Holding Registers

Description: reading register blocks of holding register type (block R/W limitedegigers).

A Function code03

Modbus Function 03 Transaction Table

Query ‘ Response
Field Hex Byte Field Hex Byte
Slave address 01 Slave address| 01
Function 03 Function 03
Start address Hi 00 Byte count 02
Start address Lo | 01 Data Hi 01
No ofregisters Hi | 00 Data Lo 2C
No of registers Lo | 01 CRC Lo B8
CRC Lo D5 CRC Hi 09
CRC Hi CA

Write Single Register

Description: writing in a single register of the holding type.

A Function code06

Modbus Function 06 Transaction Table

Query 1 Response
Field Hex Byte Field Hex Byte
Slave address 01 Slave address| 01
Function 06 Function 06
Address Hi 00 Address Hi 02
Address Lo oC Address Lo oC
Force data Hi 00 Force data Hi | 00
Force data Lo 09 Force data Lo| 09
CRC Lo 48 CRC Lo 88
CRHI oC CRC Hi 77
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4. Communication (continued)

Supported Functions (continued)

Write Multiple Registers

Description: writing register blocks of holding register type (block R/W limited to 8 registers).

1  Function codei6

Modbus Function 16 Transaction Table

Query Response
Field Hex Byte Field Hex Byte
Slave address 01 Slave addres 01
Function 16 Function 16
Address Hi 00 Address Hi 02
Address Lo oC Address Lo oC
Force data Hi 00 Force data Hi 00
Force data Lo 09 Force data Ld 09
CRC Lo 48 CRC Lo 49
CRC Hi oC CRCHi B4

Memory Map

VMXsynergy™ Modbus communication is based on reading or writing equipment parameters from or to the holding
registers. The data addressing is zero offset, such that the parameter Modbus address corresponds to the register number.

Modbus Address Memory Map

Parameter Modbus Data Address
Modbus Address Decimal Hexadecimal
0000 0 0000h
0001 1 0001h
W W W
W W W
W W W
W W W
0128 128 0080h
W W W
W W W
W W W
W W W
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MOTORTRONICS

4. Communication (continued)

Message Timing
In the RTU mode there i® specific start or stop byte that marks the beginning or the end of a message. Indication of when

a new message begins or when it ends is achieved by the absence of data transmission for a minimum period of 3.5 times
the transmission time of a data byt€hus, in case a message is transmitted after this minimum time has elapsed; the network

elements will assume that the first received character represents the beginning of a new message.

Message
| |
[ 1
T3.5x Tinterval T3.5x
11 bits
Time
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4. Communication (continued)

Modbus TCP

A module is available (part number: AB6223) Modbus TCP network communications. The module has two RJ45 ports for
daisy chain connection to multiple units.

Modbus TCP Communication Module (AB6223)

The Modbus TCP module is installed into the option module slot o kh&synergy™ unit. See Appendix B for installation
instructions.

VMX-synergy™ Configuration
VMXsynergy™ will configure automatically when the module is detected.

IP Address Configuration
The IP address of the module and the h@btxsynergy" unit is set using an IPConfig t@ailable from:
http://www.anybus.com/upload/50588251Pconfig%20Setup%203.1.1.2.zip

After downloading the above file, unzip it to a temporary folder, and run the executable.

& ™\
Il Setup - IPconfig Lil;lg

17
HITIS connecting pevices: .

Welcome to the IPconfig Setup Wizard
This will install IPconfig on your computer.
Itis recommended that you close all other applications before continuing.

Click Next to continue, or Cancel to exit Setup.

[ s | [ cancel

. 4

Follow the installation steps.
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MOTORTRONICS

Solid State AC Motor Control

4. Communication(continued)

When the installation is complete, locate the download location, and run IPConfig from that folder.

TheVMXsynergyv with the installedEthernet/IPmodule needs to be installed on the same network as the PC running the
Ipconfig application.

. Note: The messaging uses broadaakich will not pass through a router.stvitch or direct connectiofwith cross
é over cableynust be used

Start the Ipconfig software. Press the Scan button to have the PC scanMibbxaynergy™. The IPconfig utility will
automatically findvMXsynergy ™ units on the network.

See screen captutigelow oftwo detectedVMXsynergy™ units located on the network

-
n 1Pconfig ==
P | SN |aw | DHCP| Version | Type | MAC [
00.0.0 0.0.00 0.0.0.0 On 1.021 Anybus-CC Mudbus-TCP (2-Purty  00-30-11-0E-02-03

10110239 25525500 0000 oif 1.021 Anybus-CC Modbus-TCP (2-Pur)  00-30-11-0E-01-F1

Settings l Scan Exit

Double click the module to be configured. And set the required IP addresses.

g ™
I Configure: 00-30-11-0E-0A-44 [
~ Ethemet configuration
IP address: | 0.1 .0 .23% -DHCP
 0On
Subnet mask: | 255 .285. 0 . O
@« off

Default gateway: l o .0 .0 .0

Primary DNS: ] 0.0 .0 .0

Secondary DNS: I 0.0 .0 .0

Hostname: ]

Password: I ™ Change password

New password: I

Set Cancel |

. J

Note: To avoid the IP address being changed by a DHCP server on the netwoecoimsmendedhat DHCP is set
to OFF
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4. Communication (continued)

When all modules have been configured, recycle the correspondimgsynergy™ units. Confirmation of correct module
installation and its IP address can be found in\¥hé&xsynergy™ menu under:

Home > Device > Networks.

ﬁ’é Note: when entering thédb SG 62 NJ] aQ YSydzz GKS OSyidNBS
odzii2y &adl 6S&a Wl yeodzaQr (KS Y2RdzZ S Aa

TCP Module Front Pan&idicators

Location of Front Panel Indicators

Item Front Panel Diagram
1 |Network Status LED

(r [s) () R\
Module Status LED o =] (=] | (=] (=] o
Network Interface, Port 1
o 4]
L &

Network Interface, Port 2
Link/Activity Port 1
Link/Activity Port 2

o (O [~ [WI[N

Network Interface LED

LED State Description

Off No link, no activity

Green Linkestablished (100 Mbit/s)
Green, flickering |Activity (100 Mbit/s)

Yellow Link established (10 Mbit/s)
Yellow, flickering |Activity (10 Mbit/s)

Network Status LED

LED State Description

Off No power or no IP address
Green Online,connections active
Green, flashing |Online, no connections active
Red Duplicate IP, fatal error

Red, flashing Connection timeout

Module Status LED

LED State Description

Off No power

Green Controlled, Run state
Green, flashing [Not configured or idle state
Red Major fault

Red, flashing Recoverable error(s)
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4. Communication (continued)

Modbus TCP Functionality

The Modbus TCHModbus communication module offers the following functionality:

i Dual switched RJ45 communicatjmorts

i 256 bytes of 1/0 data in eadirection

i 100 Mbps fultuplex

i Supports 4 simultaneous (mastegnnections

All Modbus functions and addresdess At F 6t S ' NB RSGFAT SR Ay [/ KFLIISNI p daz2R0dzA

VMXsynergy™ uses Protocol Addressing (Base 0); not PLC Addressing (Base 1). If you are not using the correct
selection, all the addresses will be off byRecommended test: monitcet noncritical parameter such as Start

Time (address 7104), then manually change the value on the touchscreen and verify that Modbus master actually

sees the correct changes.
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602y (A"

Ethernet IP (M40 Module only)

Caution

This option module is specifically designed to be usi 1
with the VMXsynergyMrange of sofistart products
and is intended for professional incorporation into

Front panel

Item

Network Status LED

2 Module Status LED

complete equipment or systems. If installed incorrec3 Ethernet Interface, Port 1

it may present a safety hazard. Beforexanencing
installation and commissioning, the user should ens

Ethernet Interface, Port 2

they are fully familiar with th&/MXsynergy™ unit and 5 Link/Activity Port 1

have read the important safety information and

warnings contained in th#MXsynergy™ User Guide. 6  Link/Activity Port 2

Overview

ST T3

Network status LED

The Ethernet IP Intéaice is intended to be installed inLED State

the VMXsynergyM option slot and allows th&MX

Description

synergyMto be connected to an Ethernet IP network off

The interface offers the following functionality:

CIP Parameter Object Support
U 7 Input control Words from the network
master toVMXsynergyM

U 5 Output status and data Words frouivix
synergyMto the network master

Installation
See Appendix 1
VMX-synergy™ configuration

No power omo IP address

Green

Online, connections active

Green, flashing

Online, no connections activ

Red

Duplicate IP, fatal error

Red, flashing

Connection timeout

Module status LED

LED State Description
Off No power
Green Controlled, Rurstate

U VMXsynergyMwill automatically configure wher Green, flashing

the option module is installed

EDS File

U An EDS file for the interface is available from
www.Motortronics-uk.co.uk

Not configured or idle state

Red

Major fault

Red, flashing

Recoverable error(s)

IP Address Configuration

Ethernet interface LED

LED State

Description

Off

No link, no activity

U Use the IP addresonfiguration tool. Available Green

from:

Link established (100 Mbit/s

www.motortronicsuk.co.uksynergy/downloads/ Greenflickering

(the tool is contained in the EDS zip file)

VMXsynergyg User Manual
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4. Communication (continued)

Ethernet/IP Control and Data Mapping

The interface is supported by the EDS file provided for the Anybus ABB80/D modul® by HMS Industrial Networks.
Note: This section does not apply to the AB6274 M30 module (see Page 140)

The Class1/Implicit cyclic connection is facilitafe@ugh the 150 and 100 assemblies described in the EDS.

Connection 150 (0x96),-©T, requires the controlling system/PLC to supply seven words of data which dynamicafy set
the function of the hos¥MXsynergyV, as well as select any required dataréurn through >0 as it is connected.

In its simplest control mode, the first 4t word (1) can be used to enable or disable the control bits described below. See
Table1i2 RSaONAROGS SI OK 0 A i Qaisibk tayhe\ivixgygedyVthi-4 (Mdiwlork Cantfolfi @ustie (2 o
set.

The next two words (2,3) allows the PLC to set discreet values into selected PNUs. Word 2 is used to select the PNU that is
to be written to and word3 carries the value to be assigned to that PNWlote that word 3 is a 3Bit container and thus
allowswriting of values of up to 32 bits long. PNUs that require values less than 32 bits will ignore/truncate the more
significant bytes passed into the word 3 during the assign process. lf2srset to zero, no data will be assigned. Note also

that PLC oyiut array will normally have to be specified as eightbltévords and the ladder logic will need to split &32

data word into what would be wor@ and word4 of that working array. The entire-©I' message size must be specified as

16 bytes long.

The hst four 16bit words (4,5,6,7) allow the selection of what PNU data will be returned infhhT FNJ YS a{ St SOGSR

| f dz§¢ R $abl® ANBach adiiress et to zero will cause the return value of 0.

WORD BITs Value Note

1 16 Control Word Bit O0: Start/Stop
Bit 1: Freeze Ramp
Bit 2: Reset

Bit 3: External Trip
Bit 4: Network Control
Bit 515 Reserved

2 16 Write Select PNU Address ' RRNBaa 6KSNBE 62NR o0Qa erd
is no copy assignment.
3 32 Write Value Value written to the Write Select PNU (assigned in word 2|

above). If the PNU expects a-tbh value, then only Least
Significant 16bits are copied.

4 16 Read Select PNU 1 Address Selects the firstiatum copied to connection 100

5 16 Read Select PNU 2 Address Selects the second datum is copied to connection. 100
6 16 Read Select PNU 3 Address Selects the third datum is copied to connection 100

7 16 Read Select PNU 4 Address Selects thdourth datum is copied to connection 100

Table 1. Connection 150 ©T message frame.

1 SeeModbus Manual MANSGYD12
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4. Communication (continued)

In response Connection 100 (0x64)>@, delivers five 3Bit words contain the status and requested PNU data. Word 1
carries the status and any fault codeble 2 describes the meaning of each of the 6 bits making upstheis report. If bit

1 (Trip) is sethen the upper 16éhits of the status word will contain the trip code that describes the fault. See the ViMa
synergyMmanual for lists of Trip codes. The remaining four words will contain any PNU values cornegporide selected
PNU addresses specified in the last four words of Connection 150.

WORD BITs Value Note

1 32 Status Status value defined as:
Bit O: Error/Fault/Trip
Bit 1: Running

Bit 2: Endbf Start

Bit 3: Current Limited

Bit 4: IERS Active

Bit 5: Stopping

Bit 6: Network Control Active
Bit 7-15: Reserved

Bits 1631 Trip Code

2 32 Selected PNU 1 Value If a value is less than 32 bits it will be assigned to the leas
significant part. If larger #n 32 bits it will beruncated to its
32bit least significant part.

3 32 Selected PNU 2 Value Xas above
4 32 Selected PNU 3 Value
5 32 Selected PNU 4 Value

Table 2. Connection 10050 message frame.

Class 3 Explicit packets

All the datum described in the classdction can be addressed individually as explicit/class 3 messages using the following
CIP addressing.

Name Read Only|Bytes ClasHex Instance Hex |Attribute Hex
Control Word 2 A2 2 5
Status Yes 4 A2 3 5
Write Select PNU Address 2 A2 100 5
Write Value 4 A2 101 5
Read Select PNU 1 Address 2 A2 102 5
Read Select PNU 2 Address 2 A2 103 5
Read Select PNU 3 Address 2 A2 104 5
Read Select PNU 4 Address 2 A2 105 5
Selected PNU 1 Value Yes 4 A2 106 5
Selected PNU 2 Value Yes 4 A2 107 5
Selected PNU 3 Value Yes 4 A2 108 5
Selected PNU 4 Value Yes 4 A2 109 5

Table 3. Explicit packets
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4. Communication (continued)

PLC connection and programming guidance

The example below is taken from a commercially availableiiRe@ace and should be transferable, with the appropriate
changes, to others.

EIP Client Properties. Tag names are just specified for this example. The IP Address would be changed to suit.

Ll
Device Mame | 5GY TCP Connected |SGY_Connected R
Ethernet Port | CPU-ETH-Ext Adapter Mame |SGY_Mame w
IP Address [192.168.1.2 Vendor ID |SGY_VendorID i
TCP Part Mumber 44218 TCR/IF Errar |SGY_TCP_Error v
[] Close unused CIP Session after 30 | secs

] Swap Byte Order

o MSG1 [1/0]
Enable |SGY_Enable | e Connection Online |SGY_Online b
General Status |SGY_Status w
[] Enable Routing  Slot Mumber ] Extended Status |SGY_Ext_Status w

Status Description |SGY_Status_Descripitor

T->0 (INPUT) | O->T (OUTPUT) | CONFIG DATA
Target To Originator (INPUT) Data

Delivery Option | Multicast «
RFI Time (msec) 250
Assembly InstanceConnection Paint 100 (0x64)
Datatype: Integer, 32 Bit, 1D Array
Data Array | 5GYDataOut R
Messzage Size (bytes): 20

Mumber of Elements 5

T->0 setting reflecTable 2contents.
T-=0 (INPUT) O->T (OUTPUT) | CONFIG DATA
Originator To Target (OUTPUT) Data
RPI Time {msec) 250

Assembly Instance/Connection Point 150 (0x98)
Datatype: Integer, 16 Bit Unsigned, 1D Array
Data Array |5GYDataln ¢
Message Size (bytes): 16

Mumber of Elements 3

Indude Status Header

O->T settings reflectable Icontents. Note that this is specified as an array of 16 bit integer.
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4. Communication (continued)

There is n@onfiguration data required, but the HMS module requires that it is enabled with zero content as shown here.

T-=0 (INPUT) | O->T (OUTPUTY COMFIG DATA
Configuration Data

Enable Configuration Data

Assembly Instance /Connection Point 1| (0x1)
Datatype: —
Data Array e
Meszage Size (bytes): 0

Mumber of Elements 0

Ladder logic will need to be written which can load the required control bits into SGYDataln(1). The example below is using
a bank of switches, each of which are assigned to a Boolean wHieiniare packed into the first word of the-©T frame
defined @ove.

1 2 3 4 5 & 7 g 9 10 11

COPY DATA
Source Crestination
IM_Switchl  S&Y_Cntel_Start
Enable IM_Switchz  S&Y_Cntrl_Freeze
IM_Switch3  S&Y_Cntrl_Reset
IMN_Switchd  SGY_Crbel_External_Trip
IMN_SwitchE  SEY_Crtel_Metwork _Control
Type Copy Yalue

PACK BITS
Eit Murnber Inpot Output SEYDataln 1)
1 43 _Cntrl_Start
2 43 _Cntrl_Freeze
E] SEY_Cntrl_Reset
4 SaY_Cnbrl_External_Trip
5 SaY _Cnbrl_Metwark _Contral
3 1}
7
2

' Enable

I ooocoooocooo o

The remainder of the ©T frame will need to be populated as show below. Note the unpacking of the 32bit values into the
two successive 16bit array members.

COPY DATA

Enable| Source Destination
SaY_PNUAdress_To_\Write 3GYDatalniz)
Type Copy Yalue

LIMPACK WORD
Enable Source SEY_PHNUYalue_To_MWrite Position 1 SGYDataIn(3)
Position 2 SGYDataln{4)

Unpack Twpe: DiWord to Word

COPY DATA
Source Destination
S _PMUAddress1_To_Read SG¥Dataln(s
SiaY_PMUAddress2_To_Read SGyDataln
SGEY_PMUAddress3_To_Read SGYDataln(?
SEY_PNUAddress4_To_Read SGYDataln(d
Tvpe Copy Yalue

Enable
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4. Communication (continued)

The >0 frames members can be copigiéce wise with the status word being stripped out. The following example shows
this with the added functionality creating a description string of the status for MMI use.

1 2 3 4 5 b 7 8 9

UMPACK WORD
Enable Source S@YDataOut{l) Position 1 S@Y_Statusie
Position 2 SGY_FaultCode

Unpack Type: Dword to word

UMPACK BITS

Input SGY_Statusi6  Eit Mumber Output

1 S5 _Status_Tripped_Faulted
SEY_Status_Running
SGY_Status_End_OF Start
SGEY_Status_Current_Limited
SEY _Status_JERS_Active
SaY_Status_Stopping
SGY_Status_Mebwark_Cntel_Active

Enable

RN L I N ]

COPY DATA
Enable| Source Destination

" SGY_Shatus_String
Type Copy Walue

SGY_Status_Running SGEY_Status_End_OF Start PACK STRIMG
| | Enabla| Source Length Decimal Digits - Destination SGY_Status_String
| | "Starting" 11
Align Left
SGY_Status_Running SGY_Status_End_OF Start SGY_Status_ERS_Active PACK STRIMG
| | | | | Enable| Source Length Decimal Digits  Destination S@Y_Status_String
|| || | "Running” 11
Align Left
SGY_Status_Running SaY_Status_JERS_Active PACK STRIMG
| | | | Enable| Source Length Decimal Digits - Destination SGY_Status_String
| | "Running with iERS" 17
Align Left
SGY_Status_Running SGY_Status_Current_Linited PACE STRIMNG
| | | | Enable| Source Length Decimal Digits  Destination SGY_Status_String
|| || "Running with Current Limit" 25
Align Left
SGY_Status_Running SGY_Status_Stopping PACK STRIMG
| | | Enable| Source Length Decimal Digits  Destination S&EY_Status_String
| | "Stopping" 25
Align Left
SGY_Status_Running SaY_Status_Stopping PACK STRIMG
| | Enable| Source Length Decirnal Digits  Destination SGY_Stabus_String
| "Stopped” 2%
Align Left
; PACEK STRIMG
SGY_Status_Tripped Faulted Source Length Decimal Digits  Drestination SGY_Status_String
| Enable "Tripped with code " 17
I SGY_FaultCode 7
Align Left
N PACE STRIMG
SGH_Status Network_Crtrl_Active Source Length Decimal Digits  Destination S&EY_Status_String
| | Enable el Active -1 17
| | SEY_Stabus_Shring 25
Align Left
" PACK STRIMG
5@ _Status_Network_Crirl_ctive Source Length Decirnal Digits  Destination SGY_Status_String
| Enablel “uyot Tnactive " 17
| SGY_Stabus_Shring 25
Align Left
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4. Communication (continued)

Ethernet IPIM30 module only)

This module provideart number: AB624) Ethernet/IPnetwork communications. The module has two RJ45 ports for daisy
chain connection to multiple units.

Ethernet/IP Communication Module (AB6274)

The Ethernet/IP module is installed into the option module slot onviM¢synergy™ unit. See Appendix B for installation
instructions.

VMX-synergy™ Configuration

VMXsynergy M will configure automatically when the module is detected.

IP Configuration
See Section 4.2.2

Ethernet/IPModule Front Panel Indicators
See Section 4.2.3

Ethernet/IP Functionality
The EtherNet/IP communication module offers the followfagctionality:
1 CIP Parameter Object Support
Implicit and Explicit messaging
Dual switched RJ45 communication ports

1

1

1 10/100 Mbps full duplex

1 2 Input Words from the network master ¥MXsynergy’™
1

2 Output Words fromVMXsynergy™to the network master

Etherret/IP Control

The drive profile used by the interface is currently that provided by the Anybus CC Module and is dictated by the EDS file
provided by HMS Industrial Networks.

The EDS describes parameters that can be accessed explicitly in an Acyclic manner. Not all of these parameters are
implemented inVMXsynergy™. See Tableelow.CIP paths from these parameters are described in the EDS.

VMXsynergyg User Manual
MAN-SGY031. Version @. 11/06/2019 @



MOTORTRONICS

Solid State AC Motor Conftrol

4. Communicatior{continued)

Supported Parameters

# |Description Read Only}lImplemented?
1 |Run Forward N Y
2 |Run Reverse N N
3 |Fault Rest N Y
4 |Net Control N Y
5 |Net Reference N N
6 |Speed Reference |N N
7 |Torque Reference [N N
8 |Faulted Y Y
9 |Warning Y Y
10 |Running Forward |Y Y
11 |Running Reverse |Y N
12 |Ready Y Y
13 |Ctrl From Net Y Y
14 |Ref From Net Y N
15 |At Reference Y N
16 |Drive State Y Y

The EDS also describes the 25 Implicit Cyclic connections, each of which will set and/comireation of the above
parameters. The following examples are for connection 6 (Extended Control)

CIP Packet functionalitg Extended Control

O-> T Packet (Control) |Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte O C G #4 G #3 4 C #1
Byte 1 G G G G G G G G
T-> O Packet (Status) |Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte O C q #13 #12 q #10 #9 #8
Byte 1 #16

Note: WhenacyclicconnectionisestablishedandBit4 (NetControl)isset,the network hascontrol of
the VMXsynergy™ soft starter and any other control frodMXsynergy™ front touchscreen, switche
or Modbus interface will beverridden.

The EDS File is available from ketortronics UKkwebsite:

http://www.motortronics-uk.co.uk/download/ethernetip/
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4. Communication (continued)

Ethernet/IP (M40 module only)
The interface is supported by the EDS file provided for the Anybus ABB&D modul® by HMS Industrial Networks.

Note: This user guide does not apply to the AB6274 M30 module. Csestitin 4.3.1

The Class1/Implicit cyclic connection is facilitated through the 150 and 100 assemblies described in the EDS.

Connection 150 (0x96),-8T, requires the controlling systéRL.C to supply seven words of data which dynamicalhupet
the function of the hosvMXsynergyM, as well as select any required data to return througkOras it is connected.

In its simplest control mode, the first 4t word (1) can be used to enable or disable the control bits described below. See
Table1i2 RS&AONARGS SI OK oAl Qa 7Fdzy OivikgygermyMebR-4 (MatwialsContrbljindusthe (2 o
set.

The next two words (2,3) allows the PLC to set discreet values into selected PNUs. Word 2 is used to select the PNU that is
to be written to and word3 carries the value to be assigned to that P\NWlote that word 3 is a 3Rit container and thus

allows writing of values of up to 32 bits long. PNUs that require values less than 32 bits will ignore/truncate the more
significant bytes passed into the word 3 during the assign process. lf2isrset to zero, no data will be assignélote also

that PLC output array will normally have to be specified as eighith8ords and the ladder logic will need to split 32

data word into what would be wor@ and word4 of that working array. The entire-®I' message size must be spedifées

16 bytes long.

The last four 1it words (4,5,6,7) allow the selection of what PNU data will be returned infhenT F NI YS a{ St SO0 SR

£ f dz§¢ R $ablé NFach &diiress get to zero will cause the return vale of

WORD BITs Value Note

1 16 Control Word Bit 0: Start/Stop
Bit 1: Freeze Ramp
Bit 2: Reset

Bit 3: External Trip
Bit 4: Network Control
Bit 515 Reserved

2 16 Write Select PNU Address l RRNSaa oKSNBE 62NR o0Qa herd
is no copy assignment.
3 32 Write Value Value written to the Write Select PNU (assigned in word 2|

above). If the PNU expects a-tbis value, then only Least
Significant 16bits are copied.

4 16 Read Select PNU 1 Address Selects the firstlatum copied to connection 100

5 16 Read Select PNU 2 Address Selects the second datum is copied to connection. 100
6 16 Read Select PNU 3 Address Selects the third datum is copied to connection 100

7 16 Read Select PNU 4 Address Selects the fourth dam is copied to connection 100

Table 1. Connection 150 ©T message frame.

1 SeeModbus parameter tablesSection 5
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Solid State AC Motor Control

4. Communication (continued)

In response Connection 100 (0x64)>@, delivers five 3Bit words contain the status and requested PNU data. Word 1
carries the status and any fault codeable 2 describes the meaning of each of the 6 bits making up the stapgst. If bit

1 (Trip) is sethen the upper 16éhits of the status word will contain the trip code that describes the fault. See the ViMa
synergyMmanual for lists of Trip codes. The remaining four words will contain any PNU values corresponding to the selected
PNU addresses specified in the last four words of Connection 150.

WORD BITs Value Note

1 32 Status Status value defined as:
Bit O:Error/Fault/Trip
Bit 1: Running

Bit 2: Endbf Start

Bit 3: Current Limited

Bit 4: IERS Active

Bit 5: Stopping

Bit 6: Network Control Active
Bit 7-15: Reserved

Bits 1631 Trip Code

2 32 Selected PNU 1 Value If a value is less than 32 bits it will @gsigned to the least
significant part. If larger #n 32 bits it will be truncated to itg
32bit least significant part.

3 32 Selected PNU 2 Value As above
4 32 Selected PNU 3 Value
5 32 Selected PNU 4 Value

Table 2. Connection 100¥0message frame.
Class 3 Explicit packets

All the datum described in the class 1 section can be addressed individually as explicit/class 3 messages using the following
CIP addressing.

Name Read Only | Bytes | ClasdHex InstanceHex | Attribute Hex
ControlWord 2 A2 2 5
Status Yes 4 A2 3 5
Write Select PNU Address 2 A2 100 5
Write Value 4 A2 101 5
Read Select PNU 1 Address 2 A2 102 5
Read Select PNU 2 Address 2 A2 103 5
Read Select PNU 3 Address 2 A2 104 5
Read Select PNUAtdress 2 A2 105 5
Selected PNU 1 Value Yes 4 A2 106 5
Selected PNU 2 Value Yes 4 A2 107 5
Selected PNU 3 Value Yes 4 A2 108 5
Selected PNU 4 Value Yes 4 A2 109 5

Table 3. Explicit packets
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4. Communication (continued)

PLGCconnection and programming guidance

The example below is taken from a commercially available PLC interface and should be transferable, with the appropriate
changes, to others.

EIP Client Properties. Tag names are just specified for this example. AddréBs would be changed to suit.

Ot
Device Mame | 5GY TCP Connected |SGY_Connected e
Ethernet Port | CPU-ETH-Ext - Adapter Name |SGY_Mame v
IP Address | 192,163.1.2 Vendor ID |5GY_WendorID e
TCP Port Mumber 44318 TCP{IP Error |SGY_TCP_Error -

[] Close unused CIP Session after 30| secs

[] swap Byte Order

o MSG1 [1/0]
Enable |SGY_Enable | | e Connection Online |5GY_Online -
General Status | SGY_Status i
[] Enable Routing  Slot Number ] Extended Status |5GY_Ext_Status o

Status Description |SGY_Status_Descripitor ~

T->0 {INPUT) | O-=T {OUTPUT) | CONFIG DATA
Target To Originator (INPUT) Data

Delivery Option |Multicast -~
RPI Time (msec) 250
Assembly Instance /Connection Paint 100 (0xB4)
Datatype: Integer, 32 Bit, 1D Array
Data Array |SGYDataOut e
Message Size (bytes): 20

MNumber of Elements 5

T->0 setting reflecTable 2contents.

T-=0 (INPUT)" O-=T (OUTPUT) | COMFIG DATA
Originator To Target (OLUTPUT) Data

RPI Time {msec) 250
Assembly Instance/Connection Point 150 (0x96)
Datatype: Integer, 16 Bit Unsigned, 1D Array
Data Array |SGYDataln i
Message Size (bytes): 16
MNumber of Elements 3

Indude Status Header

O->T settings reflectable Icontents. Note that this is specified as an array of 16 bit integer.

VMXsynergyg User Manual
MAN-SGY031. Version Q. 11/06/2019



o] (S| MOTORTRONICS

Solid State AC Motor Control

4. Communication (continued)

There is no configuration data required, but the HMS module requires that it is enabled with zero content as shown here.

T-=0 (INPUT) | Q-=T (OUTPUT) COMFIG DATA
Configuration Data

Enable Configuration Data

Assembly Instance/Connection Point 1 (0x1)
Datatype: —
Data Array v
Message Size (bytes): 0
Mumber of Elements 0

Ladder logic will need to be written which can load the required control bits into SGYDataln(1). The example below is using
a bank of switches, each of which are assigned to a Boolean wHiemiare packed into the first word of the-©T frame
defined dove.

1 2 2 4 £ E 7 ) 9 0 11

CORY DATA
Source Drestination
IM_Switchl  SGY¥_Cntrl_Start
Erable IMN_Switchz  SGY¥_Cntrl_Freeze
IM_Switchz  SaY¥_Cntrl_Reset
IM_Switchd  SGY_Cntrl_External _Trip
IM_SwitchS  SGY_Zntrl_Metwork _Caontrol
Type Copy Value

PACK BITS
Eit Murnber Input Output SGEYDataln(1)
1 SEY_Crtrl_Start
2 SG¥_Cntrl_Freeze
3 SEY_Crtrl_Reset
4 SGEY¥_Cntrl_External_Trip
5 SEY_Cntrl_Metwork _Cantrol
E 1]
7
S
El

' Erable

—
[
I oo oooo oo oo

The remainder of the ©T frame will need to be populated as show below. Note the unpacking of thi& @&lues into the
two successive 16it array members.
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4. Communication (continued)

Enable

Enable

COPY DATA
Source Drestination
SGY_PMUAADress_To_‘Write SGYDataIn{2)
Type Copy Yalue

Enable

LIMPACE WORD
Source SEY_PNUValue_To_‘Write Position 1 SEvYDataIn(3)
Position 2 SiEYDataln4)

Unpack Type: Dword to \Word

COPY DATA
Source Destination
SGY_PMUAddresst_To_Read SGYDatalngs)
SGY_PMUAddressZ_To_Fead 3GYDataln(s)
SGY_PMUAddress3_To_Read SGYDataln(7)
SGY_PMUAddress4_To_Read SGYDataln(s)
Type Copy Yalue

The >0 frames members can loepied piece wise with the status word being stripped out. The following example shows
this with the added functionality creating a description string of the status for MMI use.
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4. Communication (continued)

1 2z 3 4 3 3 7 8 k]

UMPACK WiORD
Enable Source SGEYDatalub(1) Position 1 SEY_Stabusie
Position 2 5GY_FaultCode

Unpack Type: Dword to word

UMPACE BITS
Input SGY_Statusle  Bit Mumber Cutput
1 SiEY_Status_Tripped_Faulted

SaY_Stabuz_Running
SGY_Status_End_CF Start
SGY_Shabus_Current_Limited
SEY_Status_ERS_Active
SiEY_Status_Stopping
SGY_Status_Mebwaork_Cntrl_Active

Enable

RN T B AN

CORY DATA
Enable| Source Destination

" SGY_Status_String
Type Copy Yaluz

SG@Y_Status_Running SGY_Status_Erd_OF Start PACK STRIMG
| | Enable| Source Length Decimal Digits - Destination SGY_Status_String
| | "Starting" 11
Align Left
SGY_Statuz_Running S5 _Status_End_OF Start SGY _Statuz_{ERS_Active PACE STRIMG
| | | 1 | Enable| Source Length Cecimal Digits  Drestination SGY_Status_String
| | | "Running” 11
Align Left
S _Status_Running SGY_Status JERS_Active PACK STRIMG
| | | | Enable| Source Length Decimal Digits  Destination S&Y_Status_String
| | "Running with iERS" 17
Align Left
53 _Status_Running SGY_Status_Current_Limited PACK STRING
| | | Enable| Source Length Cecimal Digits  Drestination SGY¥_Status_String
| | "Runring with Current Limit" 25
Align Left
SGY_Status_Running SGY_Status_Stopping PACK STRIMG
| | | | Enable| Source Length Decimal Digits  Destination S&EY_Status_String
| | "Stopping” 25
Align Left
53 _Status_Running 53 _Status_Stopping PACK STRING
| | ] Enabla| Source Length Ceecimal Digits  Drestination SGY_Status_Skring
|| "Ctopped” 25
Align Left
: PACE STRIMNG
SGY_Status Tripped Faulted Source Length Decimal Digits  Destination SEY_Status_String
| | Enable "Tripped with code " 17
I SGY_FaultCode 7
Align Left
. PACK STRIMG
5@ _Slatus Network_Cotrl_ctive Source Length Decirnal Digits  Destination SGY_Status_String
[ | Enablel “uyet pctive-" 17
| | SGY_Stabus_Shring 25
Align Left
" PACK STRIMG
SGY_Status_Net\luork_CntrI_Actl\re Source Length Decimal Digits  Crestination SGY_Status_Skring
Enablel gt Inactive -t 17
| SEY_Stabus_String 25
Align Left
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4. Communication (continued)

Profibus DP

The Profibus DP Interface is intended to be installed intlb¢synergy™ option slot and allows th&MXsynergy™to be
connected to a Profibus DP network.

Profibus DP Communication Module

VMX-synergy™ Configuration

VMXsynergyMwill automatically configure when the option module is installed. Correct installation can be confirmed from
the touch screen interface:

Device >> Networks >> Profibus

Profibus DP Module Front Panel Indicators

Front panel
Iltem - - 1
1 Operation mode Q) ® ®
@ oo @
2 Status
9 [3
3 Profibus network connecto \

Operation mode

State Indication

Off No power or not inserted
Green Online data exchange
Green, flashing Network OK, no data exchange
Single Red flash Parameter error

Double Red flash Network error

Status

State Indication

Off No power

Green Initialised

Green, flashing Initialised, Selfesting
Red Error
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4. Communication (continued)

Profibus DP Module Pinout

Pin Function

1 N/C

2 N/C

3 B line Positive RxD/TxD, RS485
4 RTS

5 Bus Ground (GND)

6 +5V Bus output termination power
7 N/C

8 A Line negative RxD/TxD, RS485
9 N/C

Profibus DP Control

The current Profibus interface for this device is specified in the GSD file. This contains the configuration requiréueto run
synchronous standard telegram 1 allowing start/stop and fault monitoring oMiecsynergy ™ unit.

The standard telegram comsss of two 16 bit sepoint words. The first being the drive control word.

This has the following functionality

Output Word 1 (STW1)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Fault - Unfreeze | Ramp On| Enable Coast - Start

Reset Ramp Operation | Stop

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8

- - - - - Network | - -
Connect

The second Prdjus Standard telegram 1 spbint word (NSOLL_A) is not implemented in this version so will not respond
to set values.

The response telegram also consists of two words, this time values generated WilYs/nergy™ unit in response to the
set-points. The first word holds status information and has the following meaning

Input Word 1 (ZSW1)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Switch on  |Quick Stop|Same as |Fault Operation . Ready
Inhibited ~ |Disabled |Bit0  |(Tripped) |Enabled  |>"1t€N€d ON g iich o

Bit 15 |Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8

. Network
Bitl |- i i i i Connected |

As with theOutputs the second Pribus Standard telegram 1 value word (NIST_A) is not implemented in this version so
should be ignored.
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4. Communication (continued)

Anybus Module Installation
1) Ensure that all power is removed from th@/1xsynergyM soft starter prior to installing theption module.

2) Remove the blanking plate from théviXxsynergy™ option moduleslot.

3) Carefully slide the communication module into th&1X%synergy™ module slot applying slight downward force and
forward pitch as shown in Fig As the module moves into théMXsynergyMunit, it will be necessary to reduce the
pitch of the module Fig 2and 2b. As the module approaches full insertion, apply slight downward preasdrpush
fully home Fig 3.

Figure 1 Figire 2a

Figure 2b Figure 3
4)  Ensure no gap is present between the module flange and/ti&synergy™ body.

5) Tighten the T9 screws to lock the module in place.
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Chapter

PPENRALI F YR Cldzt & /2R

Trip Code Descriptions

Trip Codes (from Trip Log)

Number & Name

Description

101
Input Side Phase Loss

Phase L1 missing at the instant of start up.
® The L1 phase is either missing or at a veryléowi.
® Check all incomimgpnnections.

w If amaincontactoris beingcontrolledby a digitaloutput setto & w dzy” ychefld
thatd/ 2y G OG2NJ 58t ¢ GufigiehSNI a{ G NI

102
Input Side Phase Loss

Phase L2 missing at the instant of start up.
® The L2 phase is either missing or at a veryléwel.
® Check all incomimgpnnections.

w If amaincontactoris beingcontrolledby a digitaloutput setto & w dzy” ychefld
thatd/ 2y G OG2NJ 58t ¢ GufigiehSNI a{ G NI

103
Input Side Phase Loss

Phase L3 missing at the instant of start up.
w The L3 phase is either missing or at a Vewlevel.
w Check all incomingpnnections.

w Ifamaincontactoris beingcontrolledby adigitaloutput setto & w dzy” ychetld
thatd/ 2y G OG2N) 55t 8¢ GubgdhSNI a{ G NI

104-117
Input Side Phase Loss

Any or all phases missimghen the motor is being controlled (running).
w L1, L2, or L3 are missing or at a veryléwel.

w Check all incomingpnnections.

w Checlanyfuses/breakersncorporatedin the powercircuit.

201

Maximum Temperature
Exceeded

Internal heatsinkemperature has exceeded 80°C.

w ltispossiblethe VMXsynergyM is operatingoutsidespecifiedimits.

w Checlenclosureventilationandairflow aroundthe VMXsynergyM

w If the unit tripsimmediately the internaltemperaturesensorcouldbe faulty.

208
Thermal Sensor Trip

Thermal sensor failure.
 Theinternaltemperaturesensorhasfailed.
w Contactyour supplier

300-307
Thyristor Firing Trip

One or more of the internal control thyristors (SCRs) have failed to turn on
properly (Inf A Y S @& ZRSAY 3

w TheVMXsynergyMhasdetectedthat the SCRare not operatingasexpected.
 Checlallincomingandoutgoingconnections.

350-357
Thyristor Firing Trip

One or more of the internal control thyristors (SCRs) have failed to turn on
propery6 5Sf G GCANAY3I a2ZRSE£€0OD

w TheVMXsynergyMhasdetectedthat the SCRare not operatingasexpected.
 Checlallincomingandoutgoingconnections.
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5. Trip and Fault Codes (continued)

Trip Codes (from Trip Log)

Number & Name

Description

401
Motor Side Phase Loss

One or all of the phases are missing on the motor side during the instant of stz

up.

w T1, T2, or T3 are missing or at a veryloxel.

w Checkhat the motor isconnectedio T1,T2andT3.

w Ensureanydisconnectinglevicebetweenthe VMXsynergy™ andthe motor is
closedat the instantof start up.

402-403
Motor Side Phase Loss

One or all othe phases are missing on the motor side during the instant of sta
when the motor is being controlled.

w T1, T2 or T3 are missing or at a verylowel.

w Checlallincomingandoutgoingconnections.

601
Control Voltage Too Low

The internal control supply of théMXsynergy™level has fallen to a low level.
w Canbe causedoy aweak24\dd/115Vad230Vaccontrol supply.
w Ensure24\Wcd/115Vad230Vacsupplymeetsthe requirementsspecifiedn

G9f SOUNROIt Ly athd QuitkStalsddg.¢  / K| LIG S NJ

701-710
Sensing Fault Trip

One or more of the internal control thyristors (SCRs) have failed to turn on
properly.

w TheVMXsynergyMhasdetectedthat the SCRare not operatingasexpected.
w Checlkconnectionsallincomingandoutgoingconnections.

One or more of the internal cooling fans has failed.

Egﬁ%ﬁblem w Toensurethe heatsinkis cooledsufficiently,the VMXsynergyMwill trip if the fans
failto operate.
w CheckVMXsynergyMfansfor signsof damageor contamination.
1001 One or more of the internal control thyristors (SCRs) have failed short circuit.

Short Circuit Thyristor

w TheVMXsynergyMhasdetectedthat the SCRare not operatingasexpected.
w Checlallincomingandoutgoingconnections.

1201 ¢KS Y232NI KFa 6SSy KStR Ay OdZNNByi
Current Limit ¢CAYSODE
Timeout Trip w Itislikelythat the currentlimit levelhasbeensettoo low for the application.
w Increasehe currentlimit levelor timeout period.
1202 ¢KS Y230i2N KIa 0SSy KStR Ay OdzZNNBy i

Current Limit Timeout Trip

¢CAYSde
w Itislikelythat the currentlimit levelhasbeensettoo low for the application.
w Increasehe currentlimit levelor timeout period.

1301
Overload Trip

¢KS ah@SNI2FReé KIa SEOSSRSR wmnx:o

w TheVMXsynergyMisattemptingto startanapplicationthat is outsideits
capacityor it is startingtoo often.

w Referto the overloadtrip curvesto determinewhetherthe VMXsynergy™has

beensizedcorrectly.

1302
Overload Trip

The motor current has exceeded 47598(ergy) for a time greater than 250ms.

w TheVMXsynergyMis attemptingto startanapplicationthat is outsideits
capacitywith ad K Acariéntlimitt S gstf ¢

w Referto the overloadtrip curvesto determinewhetherthe VMXsynergy™has
beensizedcorrectlyand check current limlevel.
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5. Trip and Fault Codes (continued)

Trip Codes (from Trip Log)

Number & Name

Description

1401
Shearpin Trip

¢KS Y23G2NJ Odz2NNBy G KI a
G{ KSFENLIAY ¢NALI ¢AYSde
w Thistrip isnot activeduringsoft start andsoft stopandis& 2 Byfdéfault.
wlfd { KS It NBShdfrequired,turnd 2 & & NISIDG A y 34 d €

088y KAIKSNI {

1501
PTC Thermistor Trip

The PTC thermistor value has excegd KS G NA L) f S@St

® ThePTGQhermistorconnectedto the PTGnput hasexceededts response
temperature,or the PTC input is opegircuit.

w Ifthe PTCTripisnot required,turnd 2 Tia & NISIDG A y 34 d ¢

oni

1701
Communications Trip

Communications failure.

w Aparameterhasnot beenwritten to or polledin the time setin the
G ¢ AY erioddédzy RSNIbSTHSAMND S ¢ 0 ©

wlfthed / 2 Y'Y dzy A¢ONJAsHBE=bIgcithe VMXsynergy™Mwill not be stopped
by the communications failure.

1801-1802
Bypass Relay Trip

One or more of the internal bypass relays has failed to close.

w Theinternal bypasgelayhasfailed, or the control supplyisto weak.

w Ensure24\tc supplymeetsthe requirementsspecifiednd 9 £ SO G N&A O
Ly a il Chaptérdorthe Quick StarGuide.

1803
Bypass Relay Trip

One or more of the internal bypass relays has failed to open.

w Theinternal bypasgelayhasfailed, or the control supplyistoo weak.

w Ensure24\tc supplymeetsthe requirementsspecifiednd 9 £ SO G N&A O
Ly a il iChaptér2orthe Quick StarGuide.

1901
Cover Open, Close to Enablq
Motor Start

TheVMXsynergy™ cover is open.
w The cover is open or not closptbperly. o
w Closecover,or if CoverTripisnot required,turn offind ¢ NJSLJU Ay 3 a d ¢

2001
Remote Start is Enabled

The Remote Start signal is active.

wThed { { I NIsignpMiagaci&eduringpowerup or Reset.

w Turnoff& { G I NIiokif{RénfoteRtatttrip isnot required,turn & 2 & & NA |
{ShidAy3Taode

2101
Rotation L1 L2 L3 Trip

The input phase rotation is RYB (L1,U3),
w Thephaserotation isoppositeto that required. o
w Changephaserotation, orif & w | tripdsnotrequired,turna 2 T& & NJIS LD U

2102
Rotation L1 L3 L2 Trip

The input phase rotation is RBY (L1,123,
w Thephaserotation isoppositeto that required. o
w Changephaserotation, orif & w . tripdsnot requiredturnd 2 & & NJISLWOU A

2013
RotationUndetermined Trip

The phase rotation is undetermined.

w TheVMXsynergyMisunableto determinewhetherthe input phaserotation is
L1,L.2,L30rL1,L3,L2.

w Checlallincomingandoutgoingconnections.

22012209
MPU Trip

Internal VMXsynergyMfailure of the main processing unit.

w TheVMXsynergyMhasfailedinternallyandis unableto recoverautomatically.
w Cycle the contrdupply.

w If the faultisnot cleared,contactyour supplier
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5. Trip and Fault Codes (continued)

FailSafe Codes
Main Board Trip (2402, 2436)

A trip number in the range of 2402 to 2436 indicates that a process on the main board has been affected in some way and is
unable to recover automatically.

A ¢kKS GNALI A& (dzZNY SR hbt¢ MWIRE hC!ICR @AY O SIKISE NJallJARy . 2 NR

A The default for this trip iON

A The trip MUST be reset using the either the digital input, touchscreen, ardmisiand depending on the
control methodset

A Asthisisa special case, it is NOT possible to reset this trip by cyeliogntinolsupply

Fail Safe Codes Associated with the Main Board

Code # Description

2402 | Initialization process has been unsuccessful.

2404 | Initialization of the Parameters has been unsuccessful.

2406 | Initialization of the Overload has beemsuccessful.

2408 | Initialization of the Parameter Read has been unsuccessful.

2410 | Initialization of the Overload Read has been unsuccessful.

2412 | Initialization of the Current measurement has been unsuccessful.

2420 | A main process on the MaBoard has been affected and is unable to recover automatically.

2422 | A main process on the Main Board has been affected and is unable to recover automatically.

2424 | A main process on the Main Board has been affected and is unable to recover automatically

2426 Communication between the Main Board and Touchscreen Board has been affected and is unable to rec
automatically.

2428 | The modbusommunication has been affected and is unable to recover automatically.

2430 | The parameter save has been unsuccessful.

2432 | The logging function has been unsuccessful.

2434 | A main process on the Main Board has been affected and is unatdedwer automatically.

2436 | The Anybus communication has been affected and is unable to recover automatically.

Touchscreen Trip (2504.2581)

A trip number in the range of 2501 to 2581 indicates that a process on the touchscreen board has been affenteziway
and is unable to recover automatically.

A ¢KS GNRLI A& GdzZNYySR hb YR hCTriprl GKS d¢2dzOKaONBSY ¢ N L¥E

The default for this trip IOFF

2 0K 0GKS UGNARLI hccC {(GKS (2dzO0KaONBSy RAA&LX itdecovelse RAALI | &

automatically

A

A

A When the trip is turned ON it is reset using the either the digital input or touchscre@usocommand,
depending on the control methoskt

A

It is possible to reset this trip by cycling the consabply

Fail Safe CodeAssociated with the Touchscreen Board ‘

Local Touchscreen Cg Remote Touchscreen Cog Description

2501¢ 2529 2551¢ 2579 A main process on the Touchscreen Board has been affected.
Communication between the Main board and Touchscreen Bog

2530 2580 has been affected.

2531 2581 The touchscreen has become unresponsive.

ﬁé’ When a remote touchscreen is used, the same trips can be generated. To discriminate between the remote and
local screen 50 is added to eactde.
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5. Trip and Fault Coddggontinued)

Logging Trip (260¢ 2603)

Trip numbers that are in the range of 2601 to 2603 indicate that a process associated with the logging has been affected in
some way and has been unable to recover automatically.

AThetripistunedON YR hCC @Al GKS [ 233Ay3 ¢NRLE 0! ROFYyOSRK ¢ N L
A The default for this trip iOFF.
A with the trip OFF, the logging function will temporarily be disabled if a continual féldetected.

A When the trip is turned ON, it is reset using the either the digitaiit or keypad obus command,
depending on the control methoskt.

Altis possible to reset this trip by cycling the consapply.

Fail Safe Codes Associated with the Logging Function

Code # Description
2601 | The initialization of the everibgging function has been unsuccessful for 20 consecutive attempts.

2602 | The event logging function has been unsuccessful for 20 consecutive attempts.

2603 | The SD card could not be accessed after 20 consecutive attempts.
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Enabling Intelligent Energy Recovery System (iERS)

IERS can produce energy savings in suitable applications. However, thghosgker have an
understanding othe applicationand load characteristic before enabling the feature.

Loads which exhibit frequent changes in motor torque may caus&/MxsynergyMunit to |
Ao6A0G0OK NILAREe o0SG6SSy GKS A9w{ 2y aidlrdsS FyR GKS WwWoelLl aasi
switching may cause premature wear of the internal bygasaponents andnay invalidate the warranty.

If the loaded/unloaded staé changes more than 4 times per minute, iIERS should not be enabled.

Applications that are typically well suited to the IERS feature include; Artificial Lift Pump Jacks, Injection MouldingdViachi
Mixers, Saws, Rolling Mills, Grinders, Hydraulic Pumpsshérs, Conveyors, Compressors and Vertical Transport
applications.

If the requires further support regarding the suitability of the application, he should seek support fidotortronics UK
or an Authorised Distributor before enabling the iIERS function

Principles

Every wounefield electric motor must consume some minimum amount of energy to provide a magnetic field which enables
it to work at all. With DC motors the field is under separate control, so that the amount of magnetising energy can lee adjust
to be sufficient to overcome losses and provide an armature reaction appropriate to the load.

¢KS &ljdzA NNBt OF3IS 1/ AYyRdZOUGA2Y Y202N) KIa y2 &dzOK BINPGAAAZY
full speed), energy wasted. When a squirralage motor is supplied at a constant terminal voltage, as when it is connected

directly to the supply without a controller of any kind, the strength of the field flux is fixed by the supply voltagem? no

running speed the fielavill take a fixed quantity of energy regardless of the torque demanded by the mechanical load.

The energy required to support the load torque is determined by the torque demand. As load torque increases, the rotor
at26a R2gsy | A §)icalSingdhe ihdiced rétér tukréd® to Angidadeldlboaddd so to increase the torque.
These additional currents in the rotor are balanced by additional current in the stator coils.

Conversely, if load torque demand falls, the slip decreases, the rotwents decrease, and the current in the stator
decreases accordingly. But at constant terminal voltage, the current, and therefore the energy, providing the statoxfield fl
remains unchanged at any level of load torque demand. As a consequence, tienejfiof an induction motor falls as the
load falls.

@IERS

Intelligent Energy Recovery System

VMXsynergyg User Manual
MAN-SGY031. Version @. 11/06/2019 @



MOTORTRONICS

Solid State AC Motor Control

6. Intelligent Energy Recovery (continued)

(1

-

Load torque demand at working speed
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Principles (continued)

(2 Current demand due to torque and flux
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Torque Demand converted to aequivalent current with the motor magnetizing current adde

@IERS
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6. Intelligent Energy Recovery (continued)

Advantages of IERS

A soft starter with an iIERS feature alters the motor operation. The iERS function reduces the teoitagel applied to the
motor so that the energy needed to supply the field is molesely proportioned to the torque demand. The effect is shown
in the Figure below.

bh¢9o GKS OdzNWS&a aK2pgy Ay CAId o INB (KS WFdAZt aLISSRQ
end of the conventional torque/currg curves. The

present considerations do not affect soft starting

options or strategies. When the motor terminal

gt GF3S A& G AGa Wy2YAYFrEQ 2NI N GSR @FtdzsS IyR gKSy
the load is the maximum for which the motor is

rated, the operating point of the motor onhe

current curve is at A.

Advantages ofERS (continued)

If the load falls, a motor supplied at a fixed voltage will speed up slightly, the current demand will reduce, and thie@perat

point moves along the curve to point B. Becausettinque developed by a motor is proportional to the square of the applied

voltage, lowering the terminal voltage reduces the torque. If the reduced voltage is correctly chosen, the working point at

GKS NBRdzOSR (G2NJjdzS§ RSYlIyR 6802Y8a GKS LRAYOHD ! Qo

By reducingi KS G SNXAYIlIt @2tdGl 38y GKS Y2i2NI KIFa Ay ST¥F¥FSOiG 0SSy wo
reduced terminal voltage alsmeans a reduced field energy requirement and this simple relationship enables the IERS
function to maintainthe efdA Sy 0e 2F (GKS Y2(02NJ 2@0SNJ ySINIe&e (KS gK2tS 2F (K

Ly LN} OGAOIE GSNyaz wy2 f2FRQ YSlya y2 SEGSNYFf f2FR® ¢ KSN
- friction and windage of the rotor at speedyaR G KS St SOGNARAOIf KSIFGAYy3 FyR KeadSNBar
t2FrRQ O2yRAGARZY $2dd R 0SS (2 adzZlie LINBOAaSte GKS FYyzdzyid 27
balance the losses. This is what the IERS featuresoft starter seeks to do, continuously and automatically.

Additional Benefits in Practice

It is usual to select a standard motor with a rating somewhat higher than the maximum demand of the driven load. The
motor selected for any given application wilhadst certainly be overated for this reason alone and therefore, when
supplied at rated voltage, energy could be saved even at full load.

Furthermore, there are those applications where the size of motor has to be chosen to provide for high loadingscedrich
only intermittently, although the load demand at other times is much less.

@IERS

Intelligent Energy Recover y System
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