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Safety

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 draw attention to cer  tain information.

7N

A

@

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

Tension dangereuse
Undique | a présence dAune tension dangereuse

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

qui

Indique un danger potentiel. Toutes les instructio  ns suivant ce symbole doivent étre observées, afin

dAéviter |l es dommages de | Aéqui pement et | es

Protective Earth (Ground)
Indicates a terminal which is intended for connection to an external conductor for protection against
electric shock in case of a fault.

Mise a la terre (Masse)

bl essures

peut

[

Undique une borne dont | Ausage prévu est dAétre conne
protection contre les chocs électriques en cas de défauts.
Caution Statements
The examples and diagram s 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 for direct, indirect or consequenti al damages resulting from the use or
application of this equipment.
Mises en garde
Les exemples et | es schémas de ce manuel ne sont donnés qu
dans ce manuel peuvent étre modifiées sans avis préalable. Enauc un cas nous nAassumons | a r ¢
ou | ANobligation pour | es dommages directs, indirects ou con

de cet équipement.

Short Circuit

Motortronics soft starts are not short circuit proof. After severe o

soft start should be fully tested by an authorised service agent.

Court -circuit
Les démarreurs progressifs Motortronics U ne sont pas a | Aécpauies.uAprés udeefate court s
surcharge ou un court -circuit, le fonctionnement du démarreur progressif doit étre intégralement vérifié par
un agent de maintenance agréeé.

verload or short circuit, the operation of the


https://www.bing.com/images/search?q=warning+triangle+yellow&view=detailv2&qpvt=warning+triangle+yellow&id=1E758C365A064CE0BFD628CFAEA846926E3371C4&selectedIndex=21&ccid=/3jiwNrX&simid=608041458879365328&thid=OIP.Mff78e2c0dad763846a611041052e5801H0

MOTORTRONICS

Solid State AC Motor Conftrol

Safety (continued)

VMX-synergye soft starts contain dangerous
voltages 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 progres sifs VMX-synergye
contiennent des tensions
sont connectés a la tension secteur. Les activités
dAinstallation, dAutilis
équipement doivent étre effectuées par un
personnel qualifié, diment formé et habilité

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

Le démarreur progressif doit étre installer
conformément au code local et nationale
d A é ficaécet a la réglementation en vigueur, et il
doit avoir un indice de protection minimal

It is the responsibility of the installer to provide
suitable grounding and branch circuit protection in
accordance with local electrical safety codes.
llappartient a | Ainstalleur dA
et la protection du circuit de branchement,
conformément au code de sécurité électrique local.

This soft start contains no serviceable or re -usable
parts.

Ce démarreur progressif ne contient pas de pieces
rép arables 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 before accessing electrical
connections.

La fonction STOP du déma
pas les tension dangereuses en sortie du

déconnecter le démarreur progressif de la tension
dAentr ée.

démarreur progressif. A
raccordement électriques, il faut utiliser un
di spositif dAi sol ati on

L1

3L2

5L3

2T1

4T2
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1. Mechanical Installation Chapter

Mounting
Fix the unit to a flat, vertical surfa ce using the mounting holes (or slots) on its base -plate.
The mechanical outline diagrams give the dimensions and mounting hole positions for
each model. Ensure that:
T The orientation of uppeemost.ni t has the YT
1 The location allows adequate front access.
1  You can view the touchscr een.
1 Do not install other equipment 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 A single location for the unit and its protection/isolation switch -gear
1 The safe termination of cabling and/or busbars

Means to effect proper air flow through the enclosure

Enclosure Ventilation

When fitting VMX-synergye into a cabinet, ventilation must b e provided if the heat output of the unit s
greater than the cabinet will dissipate. Use the following formula to determine the fan requirement. An
allowance has been incorporated into the formula so that the figure for Q is the air delivery in the fan
suppliers /data.

The maximum power dissipation occurs when energy saving. Heat dissipated can be approximated with
the formula:

Watts (synergy @ ) = 1/2 x VMX-synergy @ current rating x 3

Ventiltion intérieure

Lorsque VMX-synergy@ est installé dans une armoire, il faut assurer sa ventilation, si la chaleur produite de

| Aunité est plus i mportant gulehNalramoc apac iUttéd | dsedi $ @i ffatrimun
déterminer la demande de ventilateur. Une tolérence a été incorporé dans la formul e, ainsi la figure donnée
dans Q est | e débit dAair indiqué dans | es données du four

La puissance maximale de dissipation est atteint en mode &
estimée par la formule suivante:
Watts (VMX-synergya ) = 1/2 x courant nominal VMX-synergyg X 3

Q = (4 x W/ (TmaxTamb)

Q = volume of air (cubic metres per hour -m3/h)

Wt = Heat produced by the unit and all other heat sources within the enclosure (Watts) T max = Maximum
permissible temperature wit hin the enclosure (for a fully rated VMX -synergyg : Models VMX-SGY 101-309 =
50°C, models 401 z 505 = 40°C)

Tamb = Temperature of the air entering the enclosure (°C). If you prefer to work in CFM, substitute °F for °C. Q

is now in CFM

Q = quantité dAair (mBhYre cube par heure

Wt = Chaleur produite par Il Auni té et t out @Matts)alTmaxr=e s sour ¢
Température maxi mal e admi ssi bl e-sydeagyesenpulssancemmaximae) ( 50° C pour
Tamb= Température de | Aair entrant dans | Aarmoire (°C). Pour
en CFM

10
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1. Mechanical Installation (continued)

Altitude
Altitude above sea level 1000m ( 3281ft ). Above 1000m de rate by 1% of VMX-synergyg le per 100m (328ft) to
a maximum altitude of 2000m ( 6562ft ).

Derate

VMX-SGY-101 to VMX-SGY-309

-20°C [-4°F] to 50°C [122°F]; above 50°C derate linearly by 4% of VMX-SYNERGW le per °C to a maximum of
60°C (140°F)

VMX-SGY-401 to VMX-SGY-505

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

11
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1. Mechanical Installation (continued)

Dimensions

VMX-synergy" Size 1, VMXSGY101 to VMXSGYL17

Dimensions
\, <30° 1 €30°
TN |, <3071 <30°

95.2mm (3.75")

Fitting
£l
£lw 25mm
4 {0.95")

2 0 -
= Y
= it S| 25mm
£ E (0.987)
o
~ H E
o~ o
w
o™~
G H_F '7I
DADAD @u Fay fj_
60mm ) 177 Amm (6.97")
(2.375")

Weight = 3.50 kg (7.71 Ibs)

—
f
25mm it}
008
|| =

VMX-synergy" Size2, VMXSGY201 to VMXSGY205

Dimensions L
| Fitting
\ <30°} <300 T T T
Y L €300 ) <300
143mm (5.62") / \ el
o 25mm EI8
o= - T o9y 2|a
ﬁTﬁ
Ui:[]ui-}&_’]ﬂlul[l.lﬂ:‘ f |
I 8 5|
) ol d
sl m o
£ E ™
3 @
| — ) °
Blg =
= ==1 = ——
80mm 232mm (9.13") ! Ele>
- - &
(3.14") 40mm (1.57") ‘g_ f"_{

Weight = 6.50 kg (14.33 Ibs)

11

Air Flow
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1. Mechanical Installation (continued)

Dimensions (continued)

VMX-synergy™ Size3, VMXSGY301 to VMXSGY305

Dimensions

‘ ‘ Fitting
% £30°) €30° | <30°| <307/ T 1 T
Y R
205mm (8.07") o 60mm (2.36")
OL_o[0, T E
PP
<
|
A4 = H] || [p—
g ! I
: (il
&5
95 = E] ol et b
e . Ec E-
. 60mm (2.36") & & 71 | 25mm (0.98" &S
B0mm (6.29" 310mm (12.20") &) &g
Weight = 16.00 kg (35.27Ibs) Al ,!l OT“
VMX-synergy™ Size3, VMXSGY307 to VMXSGY309
| , Fitting
%, £30°| €30° \ £30°| <30°/ T IT
Y Y 2
o S ) c
205mm (8.07") A A é g% %
OO0 T ] é s = v .
' f\" / ’mn: “ﬁ:ﬂ Lj
g 2 ; % 3 é AR
~ o = E é =
2 g3 & 7%
o g 7
g glE 72
E E|lE 7
7
g 3R /
A = 7=
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Air Flow
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MOTORTRONICS

Solid State AC Motor Conftrol

1. Mechanical Installation (continued)

Dimensions (continued)

VMX-synergy" Size4, VMXSGY401to VMXSGY403
[11.1in

[19.3in] ‘zszmm]

490mm

[9.8in]

[18.5in]
250mm

470mm [0.4in] -
@ 11mm

| o]

L

15.9in |
150mm

[5.9in]
150mm
[26.7in]
677.8mm
[23.3in]
593mm
i

[5.9in |
150mm
[2.0in]
50mm

\e_zxm\m | [150] m \E [0.25in|
AN 38mm 6.4mm

' : [3.2in] [3.in]
80.5mm 99mm

[3.3in]
85mm

[1.2in]
30mm
[1.4in]
35mm

[5.7in] [5.7in]
145mm__ [ _ 145mm

Weight 65kg (143.3lbs)
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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
[24.4in] [11.5in]
621mm y 292mm
B —(fF —(fF 1 =]
— 0 O @ g
=] [ —
o o ? E
55
&
_E|l
£5 gk
i 9 Ssl 83 H
EE EE
=5 25
— —_—
o le [ f= f q
B LA:I/’ i L'= sl [0.3in]
NS . | SEEE &5 Gdmm_)l
X7 {7.6ln} [7.6m} TSl o RER=] ) .
¥ 193mm 193mm —~1= [5.5in] [2.5in]
i 140mm 64.5mm

Weight 72kg (158.71bs)
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MOTORTRONICS

Solid State AC Motor Control

1. Mechanical Installation (continued)

Mechanical Specification

Mechanical Specifications

Frame Size 1

Heat output @ FLC (W) 255 315 | 405 | 51.0 | 60.0 | 78.0 | 975 | 116 | 114

Weight kg Ib] 3.0 [6.6] 3.5[7.7]

Frame Size 2 3 -

Heat output @ FLC (W) 2186 234 270 363 453 542 | 621 | 716 | -

Weight kg [Ib] 5.5[12.1] | 6.5[14.3] 16.0 [35.3] 21.2[46.7] | -

Frame Size 4 5 -

Heat output (W) 1830 2166 | 2500 | 2880 | 3240 | -

Weight kg [Ib] 65 [143.3] 72 [158.7] -

Ambient Operating Temp. -20°C [-4°F] to 50°C [122°F]; above 50°C derate linearly by 4% of VMX -
SYNERGW Ie per °C to a maximum of 60°C ( 140°F)

Transportation and Storage -25°C to 70°C [-13°F to 158°F] continuous

Temperature

Humidity max 85% non -condensing, not exceeding 50% @ 40°C [ 104°F]

Maximum Altitude 1,000m [3281ft |; above 1000m derate by 1% of VMX-synergy ™ le per
100m (328ft) to a maximum altitude of 2,000m (  6562ft )

Environmental Rating Main Circuit: 1PO0 (IP20 with optional finger guards for sizes 1&2

only); Control Circuit: IP20; No corrosive gases permitted

Ambient Operating Temp 20°C [-4°F] to 40°C [104°F], above 40°C [104°F] derate Iinearly by 2%
of VMX-SYNERGY le per °C to a maximum of 60°C (140°F)

Transportation and Storage -25°C to 70°C [-13°F to 158°F] continuous

Temperature

Humidity max 85% non -condensing, not exceeding 50% @ 40°C [ 104°F]

Maximum Altitude 1,000m [ 3281ft ]; above 1000m derate by 1% of VMX -synergy ™ le per
100m (328ft ) to a maximum altitude of 2,000m ( 6562ft )

Environmental Rating Main Circuit: IPOO; Control Circuit: IP20; No ¢ orrosive gases permitted

16



MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation

> B> B B

>

Warnings

Isolation

Caution: VMX-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 Supply Requirements
All electrical connections are made to power input and output terminals, control terminals and an
earth stud.

Access
No user accessible internal parts .

Fuse Protection

The Mains Supply and the Control Supply each require protection. Although all VMX-synergy ™ units
have electronic overload protection for the Soft Start, the installer should always fit fuses or circuit

breakers, between the unit and the Mains Supply, not between the unit and the motor.
Semiconductor fuses can be supplied as an option for short  -circuit protection of the semiconductors.
It is the responsibility of the installer and system designer/specifier to ensure that the required
standards or regulation s are complied with .

Safety

VMX-synergy ™ soft 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 equi pment. Ref er to and carefully
section at the start of this user manual, as well as other warnings and notes throughout the manual.
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MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation (continued)

Technical Information and Standards
All VMX-synergy ™ models are CE, REACH, and RoHS compliant. VMX-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 standards

respectively.

Rated operational voltages Ue 200Vac to 480Vac
Rated operational currents le See Rating Table
Rating index See Sizing Guide
Rated frequency/frequencies 50 - 60Hz
Rated duty Uninterrupted.
Form designation VMX-SGY-101 to 309 Form 1, Internally
Bypassed
VMX-SGY-401 to 505 Form 1
Rated insulation voltage Ui 480V
Rated impulse withstand voltage Uimp Main circuit 4kV
Control supply circuit 2.5kV
IP code Main circuit IPOO (IP 20 optional on SGY-101 to
SGY-205)
Supply and Control | IP20
circuit
Pollution degree 2

Rated conditional short

-circuit current and type of

Type 1 co-ordination

co-ordination  with associated short circuit See Short Circuit Protection Tables for rated conditional short -
protective device (SCPD) circuit current and required current rating and characteristics of
the associated SCPD
Rated control circuit voltage | Uc 24Vdc, 110Vac or 230Vac
(programmable)
Rated control supply voltage Us See Rating Table, 50 - 60Hz | Protect with 4A
2 Amp supply (cont.) UL Listed fuse
Relay specification AC-15, 230Vac, 1A
DC-13 30Vdc, 0.7A
Electronic Overload relay with Trip Class 10, 20 or 30 (See Sizing Guide for associated | e rating)
manual reset
Current 10% le (Class 10)to le
setting
Rated 50 to 60Hz
frequency

Time -current
characteristics

See Fig.1 for trip curves

EMC Emission levels EN 55011 Class Al
EMC Immunity levels IEC 61000-4-2 8kV/air discharge or 4kV/contact discharge
IEC 61000-4-3 10 V/Im
IEC 61000-4-4 2kV/5kHz (main and power ports)
1kV/5kHz (signal ports)
IEC 61000-4-5 2kV line-to-ground
1kV line-to-line
IEC61000-4-6 1oV

1) NOTICE: This product has been designed for environment A. Use of this product in environment B may cause
unwanted electromagnetic disturbances, in which case the user may be required to take adequate mitigation

measures
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MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation (continued)

Short Circuit Protection

Size 1
Type designation (eg. VMX -SGY-Y )|101 103 105 107 109 111 113 115 117
Rated le A (17 22 29 35 41 55 66 80 100
operational
currents
Rated conditional |lg kA |5 5 5 5 5 5 5 10 10
short circuit
current
Class J time -delay [Maximum |A |30 40 50 60 70 100 125 150 175
fuse # rating Z 1
UL Listed inverse -|Maximum |A |60 60 60 60 60 150 150 250 300
time delay circuit  |rating Z 2
breaker #
Semiconductor Type Mersen 6,9 URD 30 _
fuse (class aR) #? Bussmann 170M30__
Bussmann 170M31___
Bussmann 170M32___
SIBA2061_
Fuse rating |A |100A |100A |[160A |[160A |[160A |[200A |[200A |[250A |[315A
Size 2 and 3
Type designation (eg. VMX -SGY-Y) 201 203 205 301 303 305 307 309
Rated operational le A 132 160 195 242 302 361 430 500
currents
Rated conditional lq kA |10 10 10 18 18 18 18 18
short circuit
current
Class J time -delay Maximum A |225 300 350 450 500 500 600 600
fuse rating Z ;
UL Listed inverse - |Maximum A [350 450 500 700 800 1000 1000 1000
time delay circuit rating Z,
breaker *
Semiconductor fuse |Type Mersen 6,9 URD 31__ Mersen 6,9 URD 33___
(class aR) # Bussmann 170M40__ Bussmann 170M60__
Bussmann 170M41___ Bussmann 170M61___
Bussmann 170M42___ Bussmann 170M62___
SIBA2061 SIBA2063
Fuserating |A [400 550 550 700 800 900 1000 1100

# 1. Suitable For Use On A Circuit Capable Of Delivering Not More Than ___rmhs Symmetrical Amperes, 480 Volts
Maximum, WherProtected by Class J time delay Fuses with a Maximum Rating qf __ & by a Circuit Breaker
with a Maximum Rating of _ »Z .

# 2. Correctly selected semiconductor fuses can provide additional protection against damage to the synergy unit (This is

sometimes referred to as type 2 -@vdination). These semiconductor fuses are recommended to provide this
increased protection.
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Solid State AC Motor Conftrol

MOTORTRONICS

2. Electrical Installation (continued)

Size 4 and 5
Type designation (eg. VMX -SGY-Y) 401 403 501 503 505
Rated operational le A 610 722 850 960 1080
currents
Rated conditional short lq kA 30 30 42 42 42
circuit current
Semiconductor fuse Bussmann Type 170M5466 170M6467
(class aR)
Siba Type 2067132.1000A 2068132.1400A

Short Circuit protection for 65kA fault current

Size 1
Type designation (eg. VMX -SGY-Y) 101 103 105 107 109 111 113 115 117
Rated operational le A |17 22 29 35 41 55 66 80 100
currents
Rated conditional Iq kA |65 65 65 65 65 65 65 65 65
short circuit
current
Class J time -delay Maximum A |25 30 40 45 60 70 80 100 125
fuse rating Z ;
UL Listed inverse - |Maximum A |60 60 60 60 60 100 100 - -
time delay circuit rating Z ,
breaker *

Size 2 and 3
Type designation (eg. VMX -SGY-Y') 201 203 205 301 303 305 307 309
Rated operational le A |132 160 195 242 302 361 430 500
currents
Rated conditional lq kA |65 65 65 65 65 65 65 65
short circuit
current
Class J time -delay Maximum A |175 200 250 350 400 450 600 600
fuse rating Z ;
UL Listed inverse - |Maximum A |- - - 450 450 450 600 600
time delay circuit rating Z,
breaker *

# 1. Suitable For Use On A Circuit Capable Of Delivering Not More Than___rrhs Symmetrical Amperes,
480 Volts Maximum, When Protected by Class J time drelags with a Maximum Rating of _1 Z if
indicatedor by a Circuit Breakevith a Maximum Rating of 2 if indicated
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MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation (continued)

Rating Tables

Size 1,2 and 3

Minimum current ratings based on typical rated operation currents of motors for the corresponding rated operational

powers

Current rating optimised for KW@400V & hp@440 -480V - Ref IEC 60947-4-1:2009 Table G.1 where applicable.
Type IEC,le | kw Y UL,FLA Hp ? Us

AY 230V 400V AY 200V 208V 220-240V 440-480V

VMX-SGY-101-4-01 17 4 7.5 17 3 5 5 10
VMX-SGY-103-4-01 22 55 11 21 5 5 5 15
VMX-SGY-105-4-01 29 7.5 15 27 7.5 7.5 7.5 20
VMX-SGY-107-4-01 35 7.5 18.5 34 10 10 10 25
VMX-SGY-109-4-01 41 11 22 40 10 10 10 30 24Vdc,
VMX-SGY-111-4-01 55 15 30 52 15 15 15 40
VMX-SGY-113-4-01 66 18.5 37 65 20 20 20 50 110Vac
VMX-SGY-115-4-01 80 22 45 77 20 25 25 60 to
VMX-SGY-117-4-01 100 30 55 96 30 30 30 75 230Vac
VMX-SGY-201-4-01 132 37 75 124 40 40 40 100
VMX-SGY-203-4-01 160 45 90 156 50 50 60 125
VMX-SGY-205-4-01 195 55 110 180 60 60 60 150
VMX-SGY-301-4-01 242 75 132 242 75 75 75 200
VMX-SGY-303-4-01 302 90 160 302 100 100 100 250
VMX-SGY-305-4-01 361 110 200 361 125 125 150 300
VMX-SGY-307-4-02 430 132 250 414 150 150 150 350 110Vac
VMX-SGY-309-4-02 500 150 280 477 150 150 150 400
VMX-SGY-307-4-03 430 132 250 414 150 150 150 350 230Vac
VMX-SGY-309-4-03 500 150 280 477 150 150 150 400

) Rated operational powers in KW according to IEC 60072 -1 (primary series) corresponding to IEC current rating.
2 Rated operational powers in hp according to UL508 corresponding to FLA current rating.
®  The IEC, le rating applies for EN 60947 -4-2 max rating index 195A: AC -53a: 3.5-17: 90-5 and 500A: AC-53a: 3.5-17: 90-3
4 The UL, FLA rating applies for a maximum surrounding air temperature of 50  °C.

Size 4 and 5
Type IEC,l | kWY ULFLA | Hp? Us
Ad 230V | 400V A% 200V | 208V 220-240V 440-480V

VMX-SGY-401-4-02 610 200 355 590 200 200 200 500 110Vac
VMX-SGY-403-4-02 722 220 400 722 250 250 300 600
VMX-SGY-501-4-02 850 280 500 840 300 300 350 700
VMX-SGY-503-4-02 960 315 560 960 300 350 400 800
VMX-SGY-505-4-02 1080 355 630 1080 350 400 450 900
VMX-SGY-401-4-03 610 200 355 590 200 200 200 500 230Vac
VMX-SGY-403-4-03 722 220 400 722 250 250 300 600
VMX-SGY-501-4-03 850 280 500 840 300 300 350 700
VMX-SGY-503-4-03 960 315 560 960 300 350 400 800
VMX-SGY-505-4-03 1080 355 630 1080 350 400 450 900

current rating.

°C.

®  le rating applies for EN 60947 -4-2 max rating index 1080A: AC -53a: 3.5-17: 60-3
4 Ratings apply for a maximum surrounding air temperature of 40

2 Rated operational powers in hp based on Table 430.250 of the National Electrical Code, 2005

1 Rated operational powers in kW according to IEC 60072 -1 (primary series) corresponding to IEC current rating

® corresponding to FLA
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MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation (continued)

Sizing Guide
Sizeland 2
IEC, L |kW UL, FLA |Hp Trip Class 10 Trip Class 20 Trip Class 30
le: AC-53a: le: AC-53a: le: AC-53a:
A 230V |400V JA 200V |208V (220-240V |440-480V 3.5-17- 90-5 4-19: 905 4.29: 90-5
17 4 7.5 17 3 5 S) 10 VMX-SGY-101 |VMX-SGY-103 |VMX-SGY-105
22 5.5 11 21 5 5 5 15 VMX-SGY-103 |VMX-SGY-105 [VMX-SGY-107
29 7.5 15 27 7.5 7.5 7.5 20 VMX-SGY-105 |VMX-SGY-107 |VMX-SGY-109
35 7.5 185 |34 10 10 10 25 VMX-SGY-107 |VMX-SGY-109 [VMX-SGY-111
41 11 22 40 10 10 10 30 VMX-SGY-109 |VMX-SGY-111 |VMX-SGY-113
55 15 30 52 15 15 15 40 VMX-SGY-111 |VMX-SGY-113 |VMX-SGY-115
66 18,5 (37 65 20 20 20 50 VMX-SGY-113 |VMX-SGY-115 |VMX-SGY-117
80 22 45 77 20 25 25 60 VMX-SGY-115 |VMX-SGY-117 [VMX-SGY-201
100 30 55 96 30 30 30 75 VMX-SGY-117 |VMX-SGY-201 |VMX-SGY-203
132 37 75 124 40 40 40 100 VMX-SGY-201 |VMX-SGY-203 |VMX-SGY-205
160 45 90 156 50 50 60 125 VMX-SGY-203 |VMX-SGY-205 |See Size 3
195 55 110 180 60 60 60 150 VMX-SGY-205 |See Size 3 See Size 3
Size 3
IEC, L |kW UL, FLA |Hp Trip Class 10 Trip Class 20 Trip Class 30
le: AC-53a: le: AC-53a: le: AC-53a:
A 230V |400V |A 200V |208V |220-240V |440-480V 3.5-17 90-3 4-19° 90-3 4-29 90-3
160 45 90 156 50 50 60 125 See Size 2 See Size 2 VMX-SGY-301
195 55 110 180 60 60 60 150 See Size 2 VMX-SGY-301 |VMX-SGY-303
242 75 132  J242 75 75 75 200 VMX-SGY-301 |VMX-SGY-303 |VMX-SGY-305
302 90 160 |302 100 (100 (100 250 VMX-SGY-303 |VMX-SGY-305 [VMX-SGY-307
361 110 (200 |361 125 (125 (150 300 VMX-SGY-305 |VMX-SGY-307 |VMX-SGY-309
430 132 (250 |414 150 (150 150 350 VMX-SGY-307 |VMX-SGY-309 |See Size 4
500 150 |280 477 150 (150 (150 400 VMX-SGY-309 |See Size 4 See Size 4
Size 4 and 5
IEC,le |kW UL, FLA [Hp Trip Class 10 Trip Class 20 Trip Class 30
le: AC-53a: le: AC-53a: le: AC-53a:
A 230V |400V |JA 200V |208V (220-240V |440-480V 3.5-17- 60-3 4-19 60-3 4-29: 60-3
430 132 (250 |414 150 (150 (150 350 See Size 3 See Size 3 VMX-SGY-401
500 150 |[280 |477 150 (150 150 400 See Size 3 VMX-SGY-401 |VMX-SGY-403
610 200 |355 |590 200 |200 |200 500 VMX-SGY-401 |VMX-SGY-403 [VMX-SGY-501
722 220 |400 722 250 [250 (300 600 VMX-SGY-403 |VMX-SGY-501 [VMX-SGY-503
850 280 |500 |840 300 |[300 (350 700 VMX-SGY-501 |VMX-SGY-503 [VMX-SGY-505
960 315 |560 |960 300 |350 |400 800 VMX-SGY-503 |VMX-SGY-505 |-
1080 355 |630 1080 350 |400 |450 900 VMX-SGY-505 |- -
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MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation (continued)

In-Delta Connection Sizing Guide

Sizeland 2
IECY  |kwW uL?v Hp Trip Class 10 Trip Class 20  |Trip Class 30
A 230V [400V |A 200V (208V |220-240V |440-480V
29 7.5 15 29 7.5 7.5 10 20 VMX-SGY-101 |VMX-SGY-103 |VMX-SGY-105
38 11 185 |36 10 10 10 25 VMX-SGY-103 |VMX-SGY-105 |VMX-SGY-107
50 11 22 47 10 15 15 30 VMX-SGY-105 [JVMX-SGY-107 [JVMX-SGY-109
61 18.5 |30 59 15 15 20 40 VMX-SGY-107 JVMX-SGY-109 [JVMX-SGY-111
71 18,5 |37 69 20 20 25 50 VMX-SGY-109 |VMX-SGY-111 |VMX-SGY-113
95 22 45 90 25 30 30 60 VMX-SGY-111 |VMX-SGY-113 |VMX-SGY-115
114 30 55 113 30 30 40 75 VMX-SGY-113 [JVMX-SGY-115 [JVMX-SGY-117
139 37 75 133 40 40 50 100 VMX-SGY-115 [JVMX-SGY-117 [JVMX-SGY-201
173 55 90 166 50 50 60 125 VMX-SGY-117 |VMX-SGY-201 |VMX-SGY-203
229 55 110 215 60 75 75 150 VMX-SGY-201 |VMX-SGY-203 |VMX-SGY-205
277 75 150 270 75 75 100 200 VMX-SGY-203 |VMX-SGY-205 [See Size 3
338 90 185 312 100 (100 [125 250 VMX-SGY-205 |See Size 3 See Size 3
Size 3
IECY kw uL?Y Hp Trip Class 10 Trip Class 20 Trip Class 30
A 230V (400V |A 200V (208V |220-240V |440-480V
277 75 150 270 75 75 100 200 See Size 2 See Size 2 VMX-SGY-301
338 90 185 312 100 100 125 250 See Size 2 VMX-SGY-301 |VMX-SGY-303
419 132 |220 419 150 150 150 350 VMX-SGY-301 |VMX-SGY-303 |VMX-SGY-305
523 160 |300 523 150 150 200 450 VMX-SGY-303 |VMX-SGY-305 |VMX-SGY-307
625 200 (355 625 200 200 250 500 VMX-SGY-305 |VMX-SGY-307 |VMX-SGY-309
745 220 (425 717 250 250 250 500 VMX-SGY-307 |VMX-SGY-309 [See Size 4
866 280 |[500 826 250 [300 300 600 VMX-SGY-309 |See Size 4 See Size 4
Size4 and 5
IECY kw uL?Y Hp Trip Class 10 Trip Class 20 Trip Class 30
A 230V [400V |A 200V (208V |220-240V |440-480V
745 220 (425 717 250 250 250 500 See Size 3 See Size 3 VMX-SGY-401
866 280 (500 826 250 (300 300 600 See Size 3 VMX-SGY-401 |VMX-SGY-403
1057 335 (600 1022 350 (350 400 800 VMX-SGY-401 |VMX-SGY-403 |VMX-SGY-501
1251 400 |710 1251 450 |450 500 1000 VMX-SGY-403 |VMX-SGY-501 |VMX-SGY-503
1472 475 |850 1455 500 (500 600 1100 VMX-SGY-501 |VMX-SGY-503 |VMX-SGY-505
1663 560 (950 1663 600 (600 600 1250 VMX-SGY-503 |VMX-SGY-505 |-
1871 630 (1100 |1871 600 (700 700 1500 VMX-SGY-505 |- -

D Maximum motor line current indicated.

and it is critical to exactly follow the In
only sense the Phase Current, which is about 58% of the motor line current.

For In-Delta connections, all six motor wires must be available for connection,
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MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation (continued)

Motor Overload Protection

VMX-synergy™ 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.

The VMX-synergy ™ soft starters are protected using full | ’t motor overload with memory. See Appendix 1 for
sizing guide.

Motor overload "cold' trip curves
(20°C ambient)

1000

100

Trip time ( seconds )

1 L5 2 1.5 3 1.5 4 4.5
Multiple of Motor FLA

= (Classid ===(Class20 === (Cla=s30
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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
VMX-SGY-101 to
. . . i ) i
Main Terminals Terminal VMX-SGY.117 2.5-70mm? |12- 2/0AWG 9 80
Cu STR 783C[167°F] VMX-SGY-201 to 2
only VMX-SGY.205 4 - 185mm 12 7 350MCM |14 123
VMX-SGY-301 to
2
M10 bolt VMX-SGY:305 2 x 95mm 2 X 2/0AWG
VMX-SGY¥-307 to )
VMX-SGY:309 2 x150mm?2 |2 x 350MCM
VMX-SGY-401 to|50mm X
. . 2) . .
Main Terminals 2 xM10 bolt VMX-SG Y403 10mm 1.5in x 0.5in
VMX-SGY-501 to|60mm X . .
Copper busbar M12 bolt VMX-SGY503 10mm 2.0in x 0.5in
VMX-SGY505  |comm X12.5in x 0.5in
10mm
Control terminals All models 0.2z1.5mm?2 (24-16AWG 0.5 4.5
E;?:ECEVE M6stud  |[VMX-SGY10l |y mn? W12AWG 8 70
VMX-SG¥103 to
2
Cu only VMX-SGY111 W ndn W10AWG
VMX-SGY-113 to
2
VMx-sGy117 |4 B WBAWG
VMX-SGY-201 to
2
@ M8 stud VMX-SGY.205 W WE6AWG 12 105

VMX-SGY-301 W s WA4AWG

VMX-SGY-303 to
VMX-SGY-305

VMX-SGY-307 to
VMX-SGY-309

VMX-SGY401 to
VMX-SGY-403

VMX-SGY-501 to
2
M10 stud VMX-SGY505 W i wW2/0AWG

VMX-SGY-505 W am? w3/0AWG

W BB 2 W3AWG

W BIH 2 W2AWG

W 2 W1/0AWG

Protective Earth wire size based on bonding conductor requirements of UL508 Table 6.4 and
UL508A Table 15.1.

Maximum busbar sizes based on IEC 60947 -1 Table 11. The actual conductor used must comply
with local wiring regulations.
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Solid State AC Motor Control

2. Electrical Installation (continued)

Control Connections

Representative of terminal label. See

Required rating Programmable Default Description TABLEL, Ugfor AC supply rating as Description Default Programmable Required rating A
marked on actual VMX -synergy ™ model
#1 group 1 input common m—— 1 COM 11 group 1 relay common
#1 SEETABLE 1, g yes start/stop opto -coupled input -m D1-1I 12 relay N/C fault yes 230Vac 1A AC1530Vdc 0.5A Resstive
_—
#1 SEE TABLE 1, g yes None opto -coupled input —m- D1-21 24 relay N/O fault yes 230Vac 1A AC1530Vdc 0.5A Resistive
group 2 input common e D2COM 33 group 2 relay common
_ ™
SEETABLE 1, g yes reset opto -coupled input -m- D2-11 34 relay N/O running yes 230Vac 1A AC1530Vdc 0.5A Resistive
_—
not used relay N/O end of yes 230Vac 1A AC1530Vdc 0.5A Resistive
. +
3 x PTC in series (130°C) OFF thermistor i PTC A0 analog output 0-10VvV yes 0to 10V 10mA/4-20mA
3 x PTC in series (130°C) OFF thermistor — PTC- ACOM analog OV ov
, i Al .
signal ground analog input 0-10VvV Yes 0 to 10V 10mA/4-20mA
2 evdc
#3 SEETABLE 1,4 control supply V\ i E — control supply SEETABLE 1,4 #3
L~}
—~
#3 SEETABLE1,d control supply L = 24vdc control supply SEETABLE 1,4 #3
Model No (s): Us (+10%15% Uc (+10%15%) Notes
VMXSGYL0L4-01 to VMXSGY3054-01 | 110-230Vac or 24Vde | /AN 10vac or 230vac or 24vch
VMXSGY307-4-02/VMXSGY3094-02 | 110Vac Thesystem can haveither a 110/230V ac mairs 24Vddnput NOT both. 24Vdc Specification
230Vac factory default. A i ani : : i ;
VMXSGY307-4-03/VMXSGY3094-03 | 230Vac Lg systéme peut avoir soit une alimentation principale de 110/230 Vac ou de 24 Vdc, mais en aucun cas les del 24Vdc 60W
simultanement. . .
VMXSGYA401-4-02 to VMXSGY¥5054-02 | 110Vac Honzl O RS$TFI dz Residual ripple 100mV
VMXSGYA01-4-03 to VMXSGY5034-03 | 230Vac Spikes/switching Peaks
240mV
" The programmed digital input setting on D1ICOM, Il D}2I must correspond to the voltage applied to these terminals to avoid risk of damage to the equipment. TU m On/Off response
I'FAY RQSOAGSNI RQSYR2YYF3ISNI £ QSljdALISYSy iz S -1NBHIHdit EbBespoiiiire B @ ©nsidraBplqués deshoddj dzS LINE INI YYS &dz2NJ 5mM/ haZ 5m no overshoot of V out
w2 The programmed digital input setting on D2COM, 2Bmust correspond to the voltage applied to these terminals to avoid risk of damage to the equipment. O |t |t
'FAY RQSOAGSNI RQSYR2YYF3ISNI £ QS dALISYSy (s  S-1NMEddréspbidreR & tebsiSappliquae & ceg ba&NA lj dz5 LINE INI YYS &daNJ 5H/ has 5 vervoltage voltage
The control supply can be 110 to 230Vac applied to the N, L termioa®4Vdc applied to the 0Vdc, 24V input terminals. The correct voltage as specified must only be appliee tf these sipply inputs to avoid risk of damage to the equipment. prOteCtlon OUtpUt VOltage
o lartavsydrGazy O2yaNst$ LBdi sENB mmn p won OFI | LLDOIdSS ! BRNYBASHABENT ROG AR 2V YRyDENS 4 omyl MaESIBSYGE e Ne  MUSt be clamped to 30Vdc
RQFEAYSYylldA2y®
#4 See Section

Référer au la Manuel de Programmation Synergy M&&Yn nm  LJ2 dzNJ RSa LI NI YS iNBa LI NJ RSTIl dzi RQdzaAy S
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2. Electrical Installation (continued)

Electrical Wiring

?

K1 - Main contactor or
circuit breaker isolation and
protection switch gear
(provided by thecustomer)

T

RJ12 serial
8Ye comm port
Control
<—| terminals
under cover

llnnnnll

RJ45
connector
Future use

Optional
Anybus
module

Soft start must be grounded

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

Note: Circuit breaker
isolation alone is not
allowed for In Delta
operation. K1 (Main
contactor) controlled by

the Running relay MUST be

VeVa Vs

o

B i 0h Terml | Fwd | Rev
2T | vl | u
a2 | v | wi
T3 | wi [ vi

. L [ w2 | vz

Induction

Motor

used for isolation

& For suitable short
circuit protection
devices
Short Circuit
Protection in the

(sc

Technical
Information/
Standards section of
this guide.

Pour un dispositif de
protection approprié
contre le court-circuit,
Voir la protection
contre le court-circuit
dans la section «
Informations
technigues/normes »
du présent guide.

-& For wire size and
torque requirements
see Technical
Information/Standards
section of this guide.

Pour les dimensions de
céble et les besoins en
couple, voir la section «
Informations
techniques/normes » du
présent guide.

A In Delta

For this configuration
applying the equation.
VMX-synergyag le =
le Motor/ V3~

Allows lower

current rating
VMX-synergy @

than the motor.

When In Delta
configuration is used
a line contactor
controlled by VMX -
synergy@ MUST be
used with the In Delta
Firing Mode selected
in the advanced menu.

-& En Delta

Pour cette

configuration, appliqu

er | Aéquation
suivante: VMX

synergys le =

le (moteur)/ M3~

Cela permet le
courant nominal
inférieur de VMX*
synergy@ par
rapport au
moteur.

Lorsque En Delta
configuration est
utilisée, IL FAUT
utiliser un
sectionneur
principal contr6lé
par VMXsynergya@,
En Delta mode de
fonctionnement,
sélectionné dans le
menu avancé.
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2. Electrical Installation (continued)

Control Wiring
ﬁ 1) The programmed digital input settings for DACOM, DZ¥1l, D1-2l, and D2COM, D21l must correspond
to the voltage applied to these terminals to avoid risk of damage to the equipment.

24V input terminals. The correct voltage as specified must mly be applied to one of these supply
inputs to avoid risk of damage to the equipment.

C 2) The control supply can be 110 to 230\ac applied to the N, L terminals or 24Vdc applied to the OVdc,

Three Wire Control  (IEC)- For ANSI/NEMA Connection diagrams see Page 33

3 Wire Control Diagram 110/230Vac control supply (U s) and digital input (U  ¢) programming.
EMERGENCY STOP

230Vac< —
JJQL“_‘—\qf’ —

STOP
RESET
l_
STAR \
I_

| L | pru ]l pr2 |l p2u || 33 |
I

[~ J[picoy IWII%TI

N

3 Wire Control Diagram 24Vdc control supply (U s) and digital input (U  ¢) programming
(only applicable to VMX -SGY-101 to VMX -SGY-305)

EMERGENCY STOP

24Vdc — °
~NT
STOP
RESET
F
STAR
F
33
T
| 0Vdc||D1COﬂ |D2COM 34
oVdc

2. Electrical Installation (continued)
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User Programmable Control (IEC)

110/230Vac (i and user (I Programmable control diagram
EMERGENCY STOP

110/230Vac < —
2l 1

| N—
RESE*
STOP F
I__
\\ K2.2
STAR

|_\ \K2.l

[Diu [ D21 ][ 33 |
1
N

24Vdc () and user (I Programmable control diagram. Only applicable for VARG Y101 to VMXSGY305

EMERGENCY STOP

24Vdc < —
~N  — |
RESET
STOP F
\| K2.2
STAR
F\ \WKZJ
[Lovdc | [picoM [D2coM |34 |
—
[x2] [ki]
oVvdc
Digital Input Configuration Digital Output Configuration

D1-11 = High Start/Low Stop 34 = Digital Output 3 set to
JRunningi

D1-2I = None . . ;
(This pulls in the line contactor,
1) Optional high D2-11 = High Reset K1, before the ramp starts) reset. I this reset
is required, ensure that 3User Programmablej is selected
Inputs menu. If itis preferred, for the reset to work by removing and reapplying the Start Signal on D1~ -
1l,thensel ect JTwo wire controlj in the control met hod menu.
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2. Electrical Installation (continued)

Reversing Configuration (IEC)
Soft start reversing circuit without soft stop, it shows the main components required. You must follow

your local wiring and electrical regulations when constructing this circuit, setto dUs e r Programmabl e

control.

110/230Vac or 24Vdc Control Supply

EMERGENCY STO
G"V'

ENABLE \

[ |
STOP RESE
F- F

FORWARD

K2A Kl.l\ K2.1\ K1A

K2_2T7 K1.2 [7‘ |Lor2avad | pru || p2u || 33 |
I

| Norovdc] | picom| | p2com] | 34 |

(k1] Hxia] 2] x4

N or OVdc
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2. Electrical Installation (continued)

Reversing Configuration (IEC)

- continued

Protection

(customer provided)

switch gea

]

[RII

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

period
w a{G2L¥ Ydzad 0SS LINBaaSR 0SF2NB RANBOGAz2
w S5AIAGEE  hdzl Lidzii cow drydgaily DS O2y FAIdzNBR (2
w S5AIAGHE LyLdzi m Ydzaid 68 O2y FAIdz2NBR G2
w S5AIAGFE LyLdzi W Ydzad 6S O2yFAIdz2NBR G2

Item Description

K1, K2 AC3 rated forward/reverse
K1A, K2A 1 second drop out delay
VMX-synergw | VMX-synergt soft start

These are the major components of the system. Local
wiring regulations should be observed. Note the use of
timers to ensure that a reversed voltage is not applied to
the starter/motor before the motor field has had some
chance to reduce to zero .

The thermal capabilities of V MX-synergye should be
considered.



MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation (continued)

Sequential Soft Start Configuration (IEC)
110/230Vac

CONTROL SUPPLY N or OVdc
or 24Vdc
EMERGENCY STOP
STOP
Q
N T
~y L KO
START
T
/ . _—t __1t K1
KO K3.1 B1
N LATE BREAK
K1.1
y y —t K3
KO T2 K1.2
'// T1
K1.3
/
K3.2
'// K2
T1
VMX-synergy
TR
33 44
—— [
TR1.1 K1.4
/ /
B1 KO
s T2
B1
/ / B2
TR1.2 K3.3
/ /
B2 KO
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2. Electrical Installation (continued)

Sequential Soft Start Configuration (IEC) - continued

3 Phase Supply

110/230Vac
or 24Vdc
Control Supply

K2.1

g

|Lor24Vdc| | Dig1l |

|N0r0Vdc| | D1COM |

N or OVdc

Soft Starter must have stop time set to 0. T1 Time between K1 or K3 closing  and the starter being
energised - 0.5 sec minimum. T2 Time between B1 closing and K3 closing.

-Dependant on application - 0.5 sec minimum.
Set to YTwo wire control A.

Emergency stop switch cuts off control supply and drops out starter and motors. Stop swit ch
drops control supply from contactors and timers stopping both motors.

Start switch initiates soft start then bypass of motor 1 immediately followed by soft start then
bypass of motor 2.

Soft Starter must be rated for combined starting duty.
The control logic can be continued for more motors.

The thermal capabilities of VMX -synergy@ should be considered.
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2. Electrical Installation (continued)

Three Wire Control ( ANSI/NEMA) z For IEC connection diagrams see Page 2 3

3 Wire Control Diagram 110/230Vac control supply (U s) and digital input (U  ¢) programming.

110/230Vac CONTROL SUPPLY N

ESTO

FU

STOP START '

oo
s
RESET

LO O O

O

+—O0 o

0O

{0211 | [p2cop—se

o ——

3 Wire Control Diagram 24Vdc control supply (U s) and digital input (U  ¢) programming
(only applicable to VMX -SGY-101 to VMX -SGY-305)

24Vdc ovdc

E STO

FU

O] 24Vdc ovdc 1
S ST (L2 -l—

L elo oo o) gl

—Q D1-2|
RESET

1

—O O :)| D2-1l | |D2CO|\*

= @

34



MOTORTRONICS

Solid State AC Motor Conftrol

2. Electrical Installation (continued)

User Programmable Control (ANSI/NEMA)
110/230Vac (I and user (i Programmable control diagram

110/230Vac CONTROL SUPPLY N
ESTO
STOP START
FU
QL0 —O < K2>—-
K2.1
11
| ]|
q L N p
K2.2
I :i DI | |chorv|k>—-
RESET ]|

—0 o—q D21I | |chowt>—-

24Vdc () and user (J Programmable control diagram. Only applicable for VARG Y101 to VMXSGY305
24vde CONTROL SUPPLY Ovde

E STO

STOP START
FU J_
K2.1
|i2.2

e ] 1D1—1I | |D100N*)—'

—0 O—(i D21l | |D2CON*)—-

33 34

Digital Input Configuration Digital Output Configuration Optional high reset. If this reset is required, ensure
that J3User Programmabl e

control method menu found in the Digital Inputs

D1-11 = High Start/Low Stop 34 = Digital Output 3 set to

JRunningi

D1-21 = None ) ) ) menu. If it is preferred, for the reset to work by
) (This pulls in the line contactor, removing and reapplying the Start Signal on D1-11,
D2-11 = High Reset K1, before the ramp starts) then select 3Two wWire c

method menu.
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2. Electrical Installation (continued)

Reversing Configuration (ANSI/NEMA)

Soft start reversing circuit without soft stop, it shows the main components required. You must follow
your local wiring and electrical regulations when constructing this circuit, setto dUs e r Programmabl e
control.

110/230Vac or 24Vdc CONTROL SUPPLY N or OVdc
ENABLE
E STOP
—Q T 0—O

STOP FORWARD REVERSE

—O0 JI/ K1

¢ 0 90

d
24vVdc ovd

l D11l | |DlCOM|

—O0 O D21l | |D2COM|

33 HH a4 Ii’—
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2. Electrical Installation (continued)

Protection switch gear
(customer provided)

changeover period

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

¥ 3JStopj must be pressed before directiol
¥ Digital Qut put 3 must be configured to
¥ Digital Unput 1 mhstSthae td drofwi Siurogpd t o
f Digital Unput 2 must be configured to

Item ‘ Description

K1, K2 AC3 rated forward/reverse
K1A, K2A

1 second drop out delay

VMX-synergy @ [VMX-synergy @ soft start

These are the major components of the system. Local
wiring regulations should be observed. Note the use of
timers to ensure that a reversed voltage is not applied to
the starter/motor before the motor field has had some
chance to reduce to zero .

The thermal capabilities of VMX -synergye should be
considered.
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2. Electrical Installation (continued)

Sequential Soft Start Configuration (ANSI/NEMA)

110/230Vac
or 24Vdc CONTROL SUPPLY N or OVdc

E- STOP StoP

KO

é
T

START

.

K1.1

=
'—II——II——/Pr :
._I I T
i
L :

K3.1 B1

i

LATE BREAK

TT? 79

VMXsynergy
11 R b
33 " 44
TR11 K1.4
| 11
[ Bl ]
I I
Bl KO
) l I 1
I B

| T2

_|
ps)
P
[N
A
w
w

11
[ B2 ]
| |
B2 KO
11 11
| |
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2. Electrical Installation (continued)

3 Phase Supply
® 9

After Emergency Stop
Button

110/230Vac
or 24vdc
Control Supply

K2.1
L or 24vdc Dig1ll
N or OVdc D1COM

N or OVdc

o=
¢

Soft Starter must have stop time set to 0. T1 Time between K1 or K3 closing  and the starter being
energised - 0.5 sec minimum. T2 Time between B1 closing and K3 closing.

-Dependant on application - 0.5 sec minimum.
Set to YTwo wire control A.

Emergency stop switch cuts off control supply and drops out starter and motors. Stop swit ch
drops control supply from contactors and timers stopping both motors.

Start switch initiates soft start then bypass of motor 1 immediately followed by soft start then
bypass of motor 2.

Soft Starter must be rated for combined starting duty.
The control logic can be continued for more motors.

The thermal capabilities of VMX -synergy@ should be considered.
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Chapter
3. Configuration and Parameters

Status LED

The Motortronics logo LED on the VMX-synergy ™ front panel will blink once every 10
seconds to provide visual confirmation that all microprocessors in the soft starter are
operating properly.

Configuration Overview

Configuring VMX-synergy™ soft starters is as simple as setting the parameters to match your motor,
application, power source, control scheme, etc.

VMX- synergy ™ may be configured from its touchscreen, from an optional remote touchscreen, or from a
PLC 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 the user to change the parameter settings one at a time.  The individual parameters are grouped by
categories as on the touchscreen.

Configuration from Touchscreen

Use the the on -screen buttons to enter data or to scroll through setup menus, using t he 3Dup.,jj IBACK, j
and 3INEXT} buttons as necessargenfFroel ebe bombed M@Aufo Sett

Auto Setup

On initial power up, VMX-synergy™ wi | | show a UYSet g AutoWndzAavarted. Tiom gumpl
immediately to the pre -defined parameter sets, press the Auto button and follow the on -screen prompts.
Refer to the example on the following screen.

To automatically set up parameters on subsequ entstart-up, sel ect the HYHomeA menu from
and select UYAut o Ssereenprdmpts. Refdr tb ihevexampleon thefollowing screen.

Individual Parameter Setup

From the Setup Wi zard or Home me n utheregeredeparameterafeomthéddv ancedA
displayed menus. See Section 3.8 for detailed descriptions of the available parameters.
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3. Configuration and Parameters (continued)

On Screen Menus

Initial Screen

Setup Wizard

Displayed on FIRST

switch-on ONLY.

Supply Status
Turns RED if unit has
tripped on supply failure

Motor Overload Status
Turns RED if unit has tripped
on overload

Status Messages

Motor Side Status
Turns REDIf unit has
tripped on motor side

phase loss
Returns to previous

screen/menu

Auto -Setup Menu

Input/Output Menus

Logging Menus

Advanced

Status Screen

Enters Sub-Menus

Home A M

Auto Setup Advaniced

Monites

See
ScreenA

41

Auto Setup wizard.
See Section 3.5

Advanced menu
See Section 3.8

Temperature Status
Turns REDif unit has tripped on
over temperature

Cooling Fan Status
Turns REDIf unit has tripped on fan
failure

Internal Bypass Status (open/closed)

Displays Overload Percentage,
Instantaneous running Current and
power

Start/Stop Motor
Only active if Local Control Enabled

Advanced Menus

Monitor Screens

Device Menus

St at



MOTORTRONICS
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3. Configuration and Parameters (continued)

Auto -Setup Example

Setup Wizard

Select Your Application

Agitator

Compressor
Centrifugal

ﬁ 4 v - Compressor
. Heoprocating

Select Comtrol Method

A Select Your Application B Set Motor Current Rating

Warning!
Selected Application Wil
Enable Trip Class 20 Local Touch Screen
User Programmable
’ Two Wire Control

Three Wire Control

Modbus Network

Reciprocating 5

P ———

Back Mext

Back

Select Digital Input Voltage Auto  Setup Summary

230V Motor Current
1TA

110V Application:
Compressor

24VD{LC Comtrol Logic
Local Touch Soreen

Digital Input Voltage:
24Vdc

Trip Class:
20
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3. Configuration and Parameters (continued)

Auto -Setup Parameter Settings

Z | Unit

o|ld|la|lm|s|w|o|~|lo|lo |3 |d Y
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3. Configuration and Parameters (continued)
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3. Configuration and Parameters (continued)

Auto Reset Function

The Auto Reset feature automatically resets a selected number of faults and then attempts a s tart without
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

are re-initialised. If the numb er of attempts exceeds the set value, the Auto Reset terminates, and the
counters will be re -initialised 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 .

The Auto-Reset function is accessible from the Advanced Menu (see Auto-Reset section of parameter
summaries ):

Advanced Settings

Main Contactor Control Off
Hand-Auto Control Off

Auto Reset

\'

STATUS START

45



MOTORTRONICS

Solid State AC Motor Control

3. Configuration and Parameters (continued)

Auto Reset Function (continued)

Advanced Settings

Delay between trip and

Auto -Reset Auto Reset Off

Reset Delay 0s

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

Trip Free Time 600s

Reset Trips

BACK STATUS START

Select Control Method

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

46

Toggles the Auto -Reset
function Off/On

Number of permissible
Auto -Reset attempts

Enters Auto-Rest trip
selection menu (see
below)

Scroll through Auto -Reset

Trips
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3. Configuration and Parameters (continued)

The status of the Auto -Res et function may be observed in th

Monitoring

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

\"

STATUS START

Mapping Auto Reset  Status to Digital Output s
Auto Reset Pending and Auto Reset Exceeded may be mapped to the Digital Output

screen is located in the /O Menu :
1/0 z DIGITAL OUTPUT DIGITAL OUTPUT(1 to 4) z SELECT FUNCTION

Digital Output Function

END OF START
CURRENT LIMIT
iERS ACTIVE
AUTO RESET PENDING

AUTO RESET EXCEEDED

BACK STATUS START
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Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Auto Reset Function (continued)

Two -Wire, Three -Wire and Communications control

The Auto reset operates with two -wire, three -Wire and communications start/stop.  Generally, this is not a
problem if the control supply is maintained, although warning should be given that in 3 -wire and
communications control the motor may start without a direct start signal. (Although it is implied as n o stop
had been given during the reset delay period)

Control _Supply 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 must be  retained (Fig 2).
ThreeWire : The state of the start signal is saved when the coni

the Auto Reset will continue at power up. Whe n operating in this mode the motor may start at power up
without a start signal being present _ (Fig 3).

Modbus/Communications

The state of the start signal is saved when the control su
Reset will continue at power up. When operating in this mode the motor may start at power up without a
start signal being present (Fig 3).

Auto Restart Termination: If the time to re -establish the power exceeds the Reset Delay x Reset Attempts

the Auto Reset Terminates .

Overload Trip

Following an overload trip , the 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
sufficient level (Fig 5) .

It must be ensured the Reset Delay is lo ng 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 be re  -initialised.
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Solid State AC Motor Control

3. Configuration and Parameters (continued)

Fig 1 : 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 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 Supplyvoltage [ |
Control Supply ]

Start / Stop Input |
Reset Input ® I |
Fault Relay | L L] |
Restart Pending Relay [ L L |
Imotor -
Internal Reset [ [ [

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 t1 2 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 Resetdelay =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 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 Resetdelay =0 Restart Attempt 3
t10 Trip Free Delay = 0 Restart Attempt =0
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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 (
This assumes the start signal is maintained, if it is removed
Once power has been re-established there are no further o

3-Phase Supply voltage

after the 2nd attempt) before the Reset Attempts counter is depleted
the Auto Reset terminates
utages and the counters are reset after the trip free time.

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 IReset Attempts = 2 I Reset Attempts = 3 I Reset Attempts = 0
Reset Delay | [ ResetDelay | [ ResetDelay | [Trial Time/Trip Free Delay |
to t1 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
t1 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 0s Reset Delay Remaining 7200s-0s
t5 Resetdelay =0 Restart Attempt 1 Reset Attempts 0-10 0 Restart Pending 1-0
t7 Resetdelay =0 Restart Attempt 2 Reset Trips All resettable tripy- Trip Free Time Remaining 7200s-0s
t8 3-Phase re-established Trip Free Time 120-7200 600s
Start signal must still be applied
Ifit has been removed Auto Reset feature re-initialises Notes
If the trip is reset the Auto Reset feature re-initialises The Starter is powered down between t3 and t8 ( yellow shaded region)
t9 Reset delay =0 Restart Attempt 3 During this time controller is unable to make the calculations in real time
t10 Trip Free Delay = 0 Restart Attempt =0 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
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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 is 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

Control Supply

Start Signal |_|

Stop Signal

Reset Input

Fault Relay |

—

C

Restart Pending Relay I

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 | [ Trial Time / Trip Free Delay I
to t1 t2 t3 t4 t5 t6 t7 8 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 trip{- Trip Free Time Remaining 7200s-0s
t5 Resetdelay =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
t7 Resetdelay =0 Restart Attempt 2
t8 3-Phase re-established
t9 Reset delay =0 Restart Attempt 3
t10 Trip Free Delay = 0 Restart Attempt = 0

Notes
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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 H

Stop Signal

Reset Input

Fault Relay

T |

Restart Pending Relay

Imotor _—
Internal Reset I_I |_| |_I

Reset Attempts PNU = 4 Reset Attempts = 0 |Resel Attempts = 1 | Reset Attempts = 2 | Reset Attempts = 3 | Reset Attempts = 0
Reset Delay | [ ResetDelay | [ ResetDelay | [Trial Time /Trip Free Delay |
t0 t1 2 t3 4 t5 6 t7 8 t9 t10

Sequence of events User Parameters (R/W) Monitor Parameters (R/O)
t0 3 phase supply applied PNU Range Default PNU Range
t1 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 Resetdelay =0 Restart Attempt 1 Reset Attempts 0-10 0 Restart Pending 1-0
t7 Resetdelay =0 Restart Attempt 2 Reset Trips All resettable trips |- Trip Free Time Remaining 7200s-0s
t8 3-Phase re-established Trip Free Time 120-7200 600s

Start signal must still be applied

Ifit 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 Resetdelay =0 Restart Attempt 3 To overcome this the calculations are made retrospectively at time t8
t10 Trip 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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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 maintained

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

A

N

Reset Attempts PNU = 4

Reset Attempts = 0

[ Reset Attempts = 1 [ Reset Attempts =2 Reset Attempts = 3

Reset Attempts = 4

t10

Reset Delay | | Reset Delay | | Reset Delay | | Reset Delay |
t0 t4 t5 t6 t7 t8 t9
Sequence of events User Parameters (R/W)
t0 3 phase supply applied PNU Range Default
tl Start signal applied, motor starts
t2 Motor reaches full voltage Auto Reset On/Off Off
t3 3 phase supply removed Reset Delay 0-7200s Os
t4 Start signal must still be applied Reset Attempts 0-10 0
If it has been removed Auto Reset feature re-initialises Reset Trips All resettable trips |-
t5 Resetdelay =0 Restart Attempt 1 Trip Free Time 120-7200 600s

t6 Rest Signal must be low

t7 Resetdelay =0 Restart Attempt 2
t8 3-Phase re-established
t9 Resetdelay =0 Restart Attempt 3

Monitor Parameters (R/O)

PNU Range
Reset Attempts Remaining 10-0
Reset Delay Remaining 7200s-0s
Restart Pending 1-0

Trip Free Time Remaining 7200s-0s

If the trip is reset the Auto Reset feature re-initialises

t10 Trip Free Delay = 0 Restart Attempt = 0

Notes

In this instance the starter has failed to Auto Restart in the set number of attempts
The starter will remain in the tripped state until reset
To overcome this the Reset Delay time should be extended to allow the overload to cool

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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Solid State AC Motor Control

3. Configuration and Parameters (continued)

Parameter Summary

a aramete 0 0 etup A0 a e d a e g
Read oan Defa
oup Paramete Range
= e . s
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 End Start (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
Autqmatlc
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) % 0to 100 R/W 768 0300 50
Start Time s 1to 300 R/W 7104 | 1BCO 10
Start Pedestal % 10 to 100 R/W 704 02C0 20
{OF NI/ dNNB YU \a | oprjoN RW | 53790 | D21E| ON
Start Current Limit Trip
A A s o o o
{01 NI /‘ d.zN.N\B y U A 100% mtr FLA to 450% VMX RIW 26880 | 6900 350%
Start Current Limit Level synergyMrated A mtr FLA
Start Settings | { U I NI /‘ d‘zN;-N\B y u s 1 10 300 RW | 26944 | 6940 30
Start Current Limit Time
YAOl {dGF NI | NA | OFF/ON R/W | 320 | 0140 OFF
YAOl {GFNIL TH|ms 10 t02,000 R/W 7040 1B80 100
YAOL {UFNI Tbig 35180 RW | 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/ &2NNBY U [ AY \n | oFFioN RW | 53791 | D21F | OFF
. Stop Current Limit Trip
Stop Settings
- A « 0, 0, 0,
{az2L / d_zN_J\LB y u A 100% mtr FLA to 450% VMX RIW 28800 | 7080 350%
Stop Current Limit Level synergyMrated A mtr FLA
{2l /dNNBy O | o 1 t0 300 RW | 28864 | 70CO | 10
Stop Current Limit Time
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Solid State AC Motor Control

3. Configuration and Parameters (continued)

a Paramete 0 O ee etqm RO O R P 0

0, 0, M
Motor Current A 50% t0 100% ofMxsynergy RW | 25728| 6480 | 100%
rated A
Trip Class class | 10, 20, 30 R/W 25664 | 6440 10
[26 7 &NNBYU {|\, | oproN RW | 53787| D21B| OFF
Low Current Trip
[26 [ dNNByd {|, 25% to 100% of motor FLA RIW | 26304 66CO | 25%
LowCurrent Trip Level
[26 [ dNNBy U {] o 160109000 RW | 26368 6700 | 100
Low Current Trip Time
{KSIFNLAyY {Sdai
Motor Shearpin Trip N/A | OFF/ON RW | 53793| D221 | ON
Protection
450%
. oo , )
{ KSFNLAyY {Sdal, 100% mitr FLA to 450% RW | 27584 eBCO| YMX¥
ShearpinTrip Current VMXsynergyMrated A synegy
™ A
{ KSENLAY {Sadl o 1100109000 RW | 27648 6C00 | 100
Shearpin Trip Time
hOSNI 2FR {SU0\ | oppoN RW | 53792 D220| ON
Overload Trip
hOSNI 2FR {500, 50% to 125% of motor FLA RIW | 28224| 6E40 | 115%
Overload Level
iERS N/A | OFF/ON RW | 21120| 5280 | OFF
Dwell Time s 1 to 300 RIW 7360| 1CCO 5
iERS Rate % 0 to 100 RW | 21184| 52C0 25
IERS iERS Level % 0to 100 RW | 21376| 5380 | 100
Fixed Voltage (Level) \% 100 to 500 R/W 35200| 8980 500
Fixed Voltage N/A | OFF/ON RW | 35264| 89CO| OFF
Local Touch Screen
User Programmable Local
Gontrol Control Method q Two Wire Control R/W 59392| E800 | Touch
Three Wire Control Screen
Modbus Network
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Solid State AC Motor Control

3. Configuration and Parameters (continued)

a Paramete 0 0 ee ety R O O R P O

Trip Sensitivity % 0to 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
L3-L2L3 Trip N/A OFF/ON R/W 53808 | D230 OFF
LI-L3L2 Trip N/A OFF/ON R/W 53807 | D22F OFF
Trip Settings | 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 R/W 53782| D216 ON
Communications Trip N/A OFF/ON R/W 53796| D224 ON
Shut Down (1) N/A OFF/ON R/W 53769 | D209 ON
Shut Down (2) N/A OFF/ON R/W 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
ThermalSensor 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 R/W 53762 | D202 ON
Firing Mode N/A OFF/ON R/W 128 80 In-line
Legacy Delta Mode N/A OFF/ON R/W 192 co OFF
Main Contactor Control N/A OFF/ON R/W 14144 | 3740 OFF
Hand/Auto Control N/A OFF/ON R/W 28160| 6E00 OFF
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Solid State AC Motor Control

3. Configuration and Parameters (continued)

a Paramete 0 0 ee etqm RO O R P 0

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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Solid State AC Motor Control

3. Configuration and Parameters (continued)

a Paramete 0 0 ee etup O 3 ego
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
Digital | t1 (DML O StaryStop Start/
igital Input 1 BML O Th c FreezeRamp RW | 10944 | 2aco, S
Select Function Reset Stop
Digital IERS
nputs Digital | 1 (DML O ~ B
igital Input 1 v o N/A | OFF/ON RW | 11264 | 2c00| ON
High Input =1 Sets Value
Digital Input?(D—h LO b ¢ samg as DI1 . RW | 10945 | 2aC1 OFF
Select Function function selections
Digital Input 2 (D3 L b TH N/A | OFFION RW | 11266 | 2C02|  ON
High Input =1 Sets Value
Digital Input§ DOamLov TIb ¢ samg as DI1 . RW | 10046 | 2ac2 Reset
Select Function function selections
Digital Input 3 (DM L b T N/A | OFFION RW | 11268 | 2C04|  ON
High Input =1 Sets Value
Off
Ready
Enable
d
Error
5A3A0 I--t h dzi Lddz ™ ¢ Runni RW | 11584 | 2D40 Error
Select Function ng
Endof Start
Current Limit
iERS Active
Auto Reset Pending
Auto Reset Exceeded
Digital Digital Output o k /= 6 mH O T \/A | oFF/ON RW | 11904 | 2E80  ON
gita High Output =1 When Value
Outputs - - -
5A3AdU I-'t h dzi LJdzi H ¢ samg as DOll RW | 11585 | 2Da1 Error
Select Function function selections
SAIAURt hdzliLidzi W y\a | oFF/ON RW | 11906 | 2E82| ON
High Output =1 When Value
5A3A0 I-'t h dzd LJdzi o p samg as DOll RIW | 11586 | 2D42 | Running
Select Function function selections
SAIAGHT hdzli Lzl o | \a | oFF/ON RW | 11908 | 2E84| ON
High Output =1 When Value
5A3AU I-.t h dzi LJdzi n ¢ samg aPo1 . RW | 11587 | 2Da3 End Of
Select Function function selections Start
SAIAURT hdzliLddzi o \a | oFF/ON RW | 11910 | 2E86| ON
High Output =1 When Value
Analog Input Type N/A 0¢10V/4c20mA R/W | 9600 | 2580 0g¢1l0Vv
Off
: Current Limit Start
,?nnet:?g Select Function q Current Shearpin R/W 9664 | 25C0 OFF
p Current Overload
Scaling Level < 0to 16,384 R/W 9728| 2600 | 16,384
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Solid State AC Motor Control

3. Configuration and Parameters (continued)

Analog Output Type N/A | 0¢10V/4c20mA R/W 8960 | 2300| Oclov
Off
Analog CurrentMeasured
Outputs Select Function q Overload Overload R/IW 9024 | 2340| OFF
SCR
P-Total
Scaling Level q 0to 16,384 R/W 9088 | 2380 0
PTC Motor Thermistor Trip N/A OFF/ON R/W | 53794 | D222| OFF
3 Paramete O 0 e etup 0 0 3 e g
Line Frequency Hz 45 to 65 Read | 32000 | 7D00 n/a C
Phase Rotation q L1:L2L3 or L3 L2 Read | 32064 | 7D40| LLL2L3 G
11 A 0 to 10,000 Read | 33536 | 8300 0 q
12 A 0 to 10,000 Read | 33538 | 8302 0 C
13 A 0 to 10,000 Read | 33540 | 8304 0 C
Current | 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 q Otol Read | 33024 | 8100 0 q
True Power P kW 0 to 10,000 Read | 34688 | 8780 0 4
Apparent Power S kVA 0 to 10,000 Read | 34816 | 8800 0 C
Reactive Power Q kVAR | 0to 10,000 Read | 34944 | 8880 0 C
iERS Saving Level % 0 to 100 Read | 35008 | 88CO 0 q
Delay Angle degree | 0° to 55° Read | 22400 | 5780 0 C
Backstop degree | 0° to 55° Read | 23040 | 5A00 0 q
Monitoring | hojay Max degree | 0° to 55° Read | 22464 | 57c0l 0 c
Pres PF Degrees degree | 0° to 90° Read | 21824 | 5540 0 C
Ref PF Degrees degree | 0° to 90° Read | 21760 | 5500 0 C
Start Saving Level % 50% to 80% of mtr FLA | Read | 21320 | 5348 80% q
LastPeak (Start) Current A 0 to 10,000 Read | 38400 | 9600 0 q
HeatSink Temp °C -20°C to 80°C Read | 36544 | 8ECO ambient q
Motor Thermistor G 0to 1024 Read | 10432 | 28CO0 0 4
Overload % 0to 100 Read | 33408 | 8280 0 C
Restart Pending N/A YES/NO Read | 37376 | 9200 NO q
Restarts Exceeded N/A YES/NO Read | 37568 | 92C0 NO q
Reset Delay s 0to 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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Solid State AC Motor Control

3. Configuration and Parameters (continued)

(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)

BventTimes for | | oot peak Start Current/Last Read | 38476 | 964C

Last Peak Start Temperature/Last Overload hh: Time S|.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 0to 65,535 Read | 60608 | ECCO 0 q
Last Tripl q 0to 65,535 Read | 60609 | ECC1 0 C
Last Trip2 C 0 to 65,535 Read | 60610 | ECC2 0 q
Last Trip3 C 0to 65,535 Read | 60611 | ECC3 0 q
Trio L Last Trip4 q 0to 65,535 Read | 60612 | ECC4 0 9
rip Lo
pLog Last Trip5 C 0 to 65,535 Read | 60613 | ECC5 0 q
Last Trip6 q 0to 65,535 Read | 60614 | ECC6 0 C
Last Trip7 q 0to 65,535 Read | 60615 | ECC7 0 C
Last Trip8 q 01065,535 Read | 60616 | ECC8 0 C
Last Trip9 C 0 to 65,535 Read | 60617 | ECC9 0 q
Last Peak (Start) Current A 0 to 10,000 Read | 38400 | 9600 0 9
Last Peak Start Currerit A 0 to 10,000 Read | 38402 | 9602 0 q
Last Peak Start Curreft A 0to 10,000 Read | 38404 | 9604 0 q
Last Peak Start Curresg A 0 to 10,000 Read | 38406 | 9606 0 C
Sart Current Log| Last Peak Start Currest A 0 to 10,000 Read | 38408 | 9608 0 C
Last Peak Start Curreri A 0 to 10,000 Read | 38410 | 960A 0 C
Last Peak Start Curres@ A 0to 10,000 Read | 38412 | 960C 0 q
Last Peak Start Curremt A 0 to 10,000 Read | 38414 | 960E 0 q
Last Peak Start Curres& A 0 to 10,000 Read | 38416 | 9610 0 q
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a Para e etup a S 00O
Last Peak Stop Current A 0 to 10,000 Read | 39040 | 9880 0 4
Last Peak Stop Curresit A 0 t0 10,000 Read | 39042 | 9882 0 C
Last Peak Stop Currer A 0 to 10,000 Read | 39044 | 9884 0 <
Last Peak Stop Curres& A 0 to 10,000 Read | 39046 | 9886 0 C
Last Peak Stop Currest A 0 to 10,000 Read | 39048 | 9888 0 4
Stop Current Log
Last Peak Stop Curres A 0t010,000 Read | 39050 | 988A 0 <
Last Peak Stop Currestt A 0 to 10,000 Read | 39052 | 988C 0 <
Last Peak Stop Currem A 0 to 10,000 Read | 39054 | 988E 0 C
Last Peak Stop Curres® A 0 to 10,000 Read | 39056 | 9890 0 <
Last Peak Stop Curres® A 0t010,000 Read | 39058 | 9892 0 q
Last Temperature °C -20°C to 80°C Read | 39680 | 9B0O0 | ambient C
Last Temperaturel °C -20°C to 80°C Read | 39681 | 9B01 | ambient q
Last Temperature2 °C -20°C to 80°C Read | 39682 | 9B02 | ambient q
LastTemperature-3 °C -20°C to 80°C Read | 39683 | 9B03 | ambient 9
Last Temperature4 °C -20°C to 80°C Read | 39684 | 9B04 | ambient q
Temperature Log -
Last Temperatures °C -20°C to 80°C Read | 39685 | 9B05 | ambient q
Last Temperatures °C -20°C to 80°C Read | 39686 | 9B06 | ambient 9
Last Temperature? °C -20°C to 80°C Read | 39687 | 9B07 | ambient q
Last Temperature8 °C -20°C to 80°C Read | 39688 | 9B08 | ambient q
Last Temperatured °C -20°C to 80°C Read | 39689 | 9B09 | ambient 9
Last Overload % 0to 100 Read | 40320 | 9D80 0 q
Last Overloadl % 0to 100 Read | 40321 | 9D81 0 q
Last Overloae2 % 0to 100 Read | 40322 | 9D82 0 C
Last Overload3 % 0to 100 Read | 40323 | 9D83 0 q
Last Overloag4 % 0to 100 Read | 40324 | 9D84 0 q
Overload Log
Last Overloads % 0to 100 Read | 40325 | 9D85 0 q
Last Overloadb % 0to 100 Read | 40326 | 9D86 0 q
Last Overload7 % 0to 100 Read | 40327 | 9D87 0 q
Last Overloae8 % 0to 100 Read | 40328 | 9D88 0 C
Last Overloadd % 0to 100 Read | 40329 | 9D89 0 q
Totals Log Number ofStarts 0 to 4,294,836,225 Read | 35840 | 8C00 0 q
Download Log File q q R/W n/a n/a C
Clear Trip Log C q R/W n/a n/a q
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a Paramete 0 O ee etup D e BtE P
Update Firmware C C R/W q q <
Date C current date R/W q q <
Time hh:mm:ss | GMT/local R/W 14720 | 3980 GMT
refertothed t | NJ Y
Language G 586G Afaé &8 RW | 13376 | 3440 English
(P25) available languages
12864 3240
Passcode q 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 G 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 RW | 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 4 Yes/No R/W 62080 | F280 No
™M
About ¢ VM.X—synergV model #, Read c c c c
serial #, software
Screen Lock N/A OFF/ON R/W | 12992 | 32CO OFF
dd/mmlyyyy
Date Format R/W 13248 | 33CO| dd/mm/
(P27) ¢ mm/ddlyyyy wyy
Temperature Format degrees | °C/°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 YIydzFF Ol dzNBEND& dzi 13120| 3340
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Auto -Setup Menu

The Unit has humerous preset

applications built in as standard.

PNU19200
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.

CQ 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 triptime with overload
level.

PNU 25664 Select Trip class according to applicay

Auto Setup requirements

The trip time depends on the selected
CQ Trip Class. The duration of the overloj Trip Class

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

Gl 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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Auto -Setup Menu (continued)

PNU 25728
Auto Setup

@

This should be set to the Full Load
Current shown on the motor plate.

The overload works with multiples of
the set "Motor Current" ¢motor).

@

Digital Input Voltage

24V: 'Active high level ' input voltage
must be in the range 20.4%6.4V.

A

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

10% irated| 100% drated | 100% 4rated Read/Write
Also referred to as Motor FLA.
Motor Current
Local Touch Screeontrol using the
button on the keypad.
User ProgrammableControl using the
terminals. Functiomefined in "I/O"
menu.
PNU 59392 Two Wire Contral Control using
Auto Setup terminals. Functions fixed as shown g
screen.
@ Thre.e Wire ConFr()lC(.)ntrol using Local Touc Modbus Local Touch| Read/Write
terminals. Functions fixed as shown g Screen |  Network Screen
Gl screen.
Modbus Network Control via remote
Control Method Modbus network or remote Keypad of
Modbus TCP.
The digital inputs D11 D12| D211l 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 93.5M21V. 230V 24Vdc 230V Read/Write
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3. Configuration and Parameters (continued)

Auto -Setup Menu (continued)

Description Min Default 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.
Co- 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 thq
load.
(Q 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 thq
Automatic Settings motor is at speed before the end of
the "Start Time".
@ 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
Gl where the soft stop becomes useful.
. Off: The deceleration to the point
Automatic Stop where the soft stop becomes useful,
will be slower.
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Advanced Menu (continued)

@

Auto Smooth Stop

"Auto smoothing Level"

Off: The soft stop is unadjusted and
torque fluctuations may cause
instability. This can often occur in
pumping applications

Default 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.
CQ 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 thq
Automatic Settings motor reaches a very low speed
before the end of the "Stop Time"
@ 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
Automatic Impact Load load cycles. Such as injection
moulding machines.
Automatically controls the soft stop
PNU 20224 to eliminate oscillations that can
occur towards the end dhe ramp
Advanced .
On: The soft stop is adjusted when
Automatic Settings oscillations are detected. Refer to Off on off Read/Write
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Advanced Menu (continued)

Menu Description Min Max Default Unit 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
CQ 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
On: The ramp time is shortened if th¢
Automatic Settings motor current falls below the current
limit level before the end of the "Star
@ 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
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
Gl start.
When set to zero the smoothing is
Rate End Start (3) effectively disabled.
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Advanced Menu (continued)

Menu ‘ Description ‘ Min Max Default Unit 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.
Co- 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 o
On: The Unitvill 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%+ 350%+ A ReadWrite
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" waffect
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 o
If the current limit is still active at the
Start Settings end of this periodthe Unit will either
L "Trip' or ‘continue!
Start Current Limit
Start Current Limit Time
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Advanced Menu (continued)

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
i 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
(Q 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
CQ 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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Advanced Menu (continued)

Stop Settings
Stop CurrentLimit
Stop Current Limit Time

If the current limit is still active at the
end of this periodthe Unit will either
trip or continue

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.
CQ 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
L of the motor current level
Stop Current Limit Trip
PNU 28800 The current in Amps at which the sof 100% 450%H 350%- 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
o rapidly.
Stop Current Limit
o The current limit level withffect
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
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Advanced Menu (continued)

Default Unit Reg. Type

The trip class is a numeric value thal 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 value

(i-rated).
PNU 53787 This can be used tetect if the Off On Off Read/Write
motor is running lightly loaded.
Advanced o ) )
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%H+ 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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Advanced Menu (continued)

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 shearpiris an electronic Off On On Read/Write
equivalent of a mechanical shearpin
Advanced L . .
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% 4 450%4 450%+ A Read/Write
"Shearpin Trip" motor motor motor
Advanced o )
A trip will occur if the motor current
Motor Protection is greater than the "Trip Level" for thi
. . "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 thy
Motor Protection "Trip Time"
Shearpin Settings
Shearpin Trip Time
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Advanced Menu (continued)

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

thermal overload.
Advanced o
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 levelot
recommended
PNU28224 Determines the level in Amps at 50% 4 125%H+ 115%l- 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).
ERS On: The voltage to the motor will be
! regulated to ensure optimum
(Q 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 IERS saving mo(
Advanced becomes active.
iERS Normally set to 5 seconds to ensure
the motor is at full speed before the
Gl IERS saving becomes active

) Increase to allow time for the motor
Dwell Time to stabilise.
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Advanced Menu (continued)

Default Reg. Type
Determines the rate at which the loa( 0 100 25 % Read/Write
is regulated during the iIERS energy
PNU 21184 saving mode
Advanced During periods of instability the
iIERS "Current Irms" and "True Power
Factor" will oscillate rapidly.
CQ 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 ) o )
Reduce if the application shows sign
IERS of instability.
(Q The amount of energy that can be
saved may fall as the "iERS level" is
. reduced.
iIERS evel
PNU 35200 User settable voltage level for power| 100 500 100 \% Read/Write
calculations
Advanced )
Use to improve accuracy of power
IERS calculations
FixedVoltage
PNU 35264 Selects the source for the voltage Off On Off Read/Write
value used in the poweralculations.
Advanced
on: KW KVar and KVA are calculate(
IERS using the "Fixed Voltage"
Gl off: KW KVar and KVA are calculateq
using the internally measured
. voltage.
Fixed Voltage

74




MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continued)

Trip Settings

@

Cover Open Trip

On: The Unit will trip if the front
cover is open. This trip is active at al
times.

Off: The Unit will continue to operate|
with the cover open

Default Unit Reg. Type
Local Touch Screen: Control using tif Local Modbus Local Touch Read/Write
button on the keypad Touch Network Screen
. Screen
User Programmable: Control using
PNU 59392 the terminals. Function defined in
"/0"
Advanced menu
Two WireControl: Control using
CQ terminals. Functions fixed as shown
on screen
@ 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
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 causing nuisance
(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 haeen | Off On Off Read/Write
designed to trip if the front cover is
Advanced open
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Advanced Menu (continued)

Description Default Reg. Type
PNU 53793 The shearpiris 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 during soft start and soft
stop.
Co- 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
Gl 33408) exceeds 100%
) Off: The Unit will continue toperate
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 sofstart and soft
stop.
Gl Off: The Unit will continue to operate|
. regardless of motor current
Low Current Trip
PNU 53790 Selects trip or continue if the current| Off On On Read/Write
limit has been active for too long
Advanced o
On:The Unit will trip
Trip Settings ) i
Off: The start will continue regardles
(Q_ of the motor current level
Start Current Limit Trip
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Advanced Menu (continued)

Default i Reg. Type
PNU53791 Selects trip or continue if the stop Off On Off Read/Write
current limit has been active for too
Advanced long.
Trip Settings On: The Unit will trip
CQ 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 motor thermistors 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

Gl circuit.

PTC Motor Thermistor Trif Off: The unit v_viII not trip regardless
of motor rotation

Trip Settings

PNU 53808 Determines if supply phase sequenc| Off On Off Read/Write
is incorrect for motor rotation
Advanced o )
On:Trips if the phase sequence is L]
Trip Settings L2L3.
Gl Off: The unit will not trip regardless
of motor rotation
L1:L2L3 Trip
PNU 53807 Determines if supply phase sequenc| Off On Off Read/Write
is incorrect for motor rotation
Advanced
On: Trips ithe phase sequence is1.1
Trip Settings L3L2.
Gl Off: The wit will not trip regardless
of motor rotation
LL:L3L2 Trip
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Advanced Menu (continued)

Unit Reg. Type

For safety reasons the Unit will trip | Off On On Read/Write
PNU 53804 during some operations if the remote
Advanced start signal is active
. . On: Trips if the remote start signal is
Trip Settings active when the Unit is powered up
CQ or a reset igpplied.
Off: The Unit will not trip and may
Remote Start Trip start unexpectedly if the start signal i
accidently left active.
Detects if the internal current sensor| Off On Off Read/Write
PNU 53775 have failed oreading a very low
level.
Advanced L .
On: The Unit will trip if the internal
Trip Settings current sensors fail or the current
measured falls to a very low level
Gl Off: Will continue to operate even if
the sensor has failed. Measurement
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 if theooling fans
fitted to the Unit fail.
Trip Settings i ) )
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

78




MOTORTRONICS

Solid State AC Motor Conftrol

3. Configuration and Parameters (continued)

Advanced Menu (continued)

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 af]
. . least one Modbus read or write (any
Trip Settings PNU) during the "Timeout ms" perio(
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
@ 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 o )
On: The stop time is truncated if the
Trip Settings motor experiences severe torque
fluctuations during the soft stap
(Q 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 theviMXsynergy" may trip, this could cause issues with the restart. With Shut
Down Tripdurned 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 bdit mat affect the operation oMXsynergy™. Both shut
down trips have to do with rapid chang@spower factor. Softstop smoothingwill keep shut down trips from

happening.
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3. Configuration and Parameters (continued)

Advanced Menu (continued)

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 L1T1 L2T2 L3T3
(Anything < 10R is assumed short

CQ 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 a 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

Gl Off: The Unit will attempt to start and
run although the operation may be

tic.
Motor Side Phase Loss errate

Operating in this mode for prolonged
periods may result in SCR failure
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3. Configuration and Parameters (continued)

Advanced Menu (continued)

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
CQ run although the operation may be
erratic.
Sensing Fault Trip 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 hasnalfunctioned
Advanced On: The Unit will trip if the internal
temperature sensor malfunctions
Trip Settings o ]
Off: The Unit will continue to operate|
Gl 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
Gl Off: External Trip is disabled
External Trip
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3. Configuration and Parameters (continued)

Advanced Menu (continued)

Reg. Type

PNU 53800 Detects if the Control Board has failg Off On On Read/Write
to operate normally

Advanced
On:Operation 3 trip enabled.

Trip Settings

@

Operation 3 Trip

Off: Operation 3 trip disabled.

PNU 53798 Detects if the keypad Board has failg Off On Off Read/Write
to operate normally

Advanced
On: Operation 1 trip enabled.

Trip Settings

@

Operation 1 Trip

Off: Operation 1 tripdisabled.

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
supply when the motor is running.

PNU 53762
On: Trips if there is a disconnection
Advanced between the input side of the Unit
Trip Settings and Fhe supply when the motor is
running.
(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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3. Configuration and Parameters (continued)

Advanced Menu (continued)

PNU 28160

Advanced

@
@

Hand/Auto Control

connected to Digital Input D2l to
change the 'Control Method'. This c3g
be used to change the Start/Stop to
'Hand' if theCommunications fails.

D1-2I = 0: Control Method is set to
"Modbus Network"(Auto).

Hand: Input D41l = Start/Stop, Input
D21l = Reset

Auto: PNU 17920 = Start/Stop, PNU
18368 = Reset

Description Min Default Unit Reg. Type
PNU 128 Set to correspond with Unit In-Line In-Delta In-Line Read/Write
connection to the Motor.
Advanced
Refer to connection diagrams.
CQ In-Line: The Unit is connected-ine
with a delta or star connectenhotor.
CQ In-Delta: The Unit is connected insidy
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)
(Q On: Operates in QFE/XFE (5MC) de
compatibility mode.
Gl Off: Operates normally. Refer to Unit
Delta connection diagram in the
uick Start Guide.
Legacy Delta Mode Q
PNU 14144 The unit is configured to start and Off On Off Read/Write
stop when the main contactor opens
Advanced and closes.
Gl On: When a zero stop time is set
some faults will be ignored when
main congctor opens
Gl Off: The unit may trip when the main
. contador opens
Main Contactor Control P
A HandAuto selection switch can be| Off On On
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3. Configuration and Parameters (continued)

Advanced Menu (continued)

Menu ‘ Description ‘ Min Max 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
CQ 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 ithe start
Advanced signal is active
If this is set to zero at any point the
Auto Reset Auto Reset feature will terminate an
(Q the counters will be rénitialised
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 willerminate and the
counters will be renitialised.The
number of attempts remaining can by
viewed in the Monitor menu
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Advanced Menu (continued)

Default Unit Reg. Type
PNU 20736 The time the unit must be run trip 0 7200 600 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 be viewed ir
Trip Free Time the Monitor menu
PNU 20800 Allows the user to select whether the 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 when the
. 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 the Off On On Read/Write
unit will auto reset if a Thermal 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
Thermal
PNU 20802 Allows the user to select whether the Off On On
unit will auto reset if a Thyristor Firing
Advanced Trip occurs
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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3. Configuration and Parameters (continued)

Advanced Menu (continued)

Default Unit Reg. Type

PNU 20803 Allows the user to select whether the Off On On Read/Write
unit will autoreset 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 not auto reset
Motor Side Phase Loss

PNU 20805 Allows the user teelect whether the | 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 Delay reaches zero.
Reset Trips
Off: The trip will not auto reset
Control Voltage Low

PNU 20806 Allows the user to select whether the Off On On Read/Write
unit will auto reset if a Sensing Fault
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
Sensingrault
PNU 20802 Allows the user to select whether the 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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3. Configuration and Parameters (continued)

Advanced Menu (continued)

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: Thetrip 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 the Off On On Read/Write
unit will auto reset if an Overload Trij|
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 the 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 auto reset
Shearpin
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(continued)

Advanced Menu (continued)

Reg. Type
PNU 20814 Allows the user to select whether the 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 to select 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 the 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 the Off On On
unit will autoreset 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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Advanced Menu (continued )

Default Unit Reg. Type
PNU 20818 Allows the user to select whether the 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 tripwill not auto reset
Cover
PNU 20820 Allows the user to select whether the Off On Off Read/Write
unit will auto reset if a Phase Rotatio
Advanced Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delayeaches zero.
Reset Trips
) Off: The trip will not auto reset
Phase Rotation
PNU 20821 Allows the user to select whether the 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 to select 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.
ResetTrips
Off: The trip will not auto reset
Current sensor
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Advanced Menu (continued)

Default Unit Reg. Type
PNU 20823 Allows the user to select whether the Off On On Read/Write
unit will auto reset if an Operation 3
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 3
PNU 20824 Allows the user to select whether the Off On Off Read/Write
unit will auto reset if an Operation 1
Advanced Trip occurs
Auto Reset On: The trip will auto reset when the
. Reset Delay reaches zero.
ResetTrips
) Off: The trip will not auto reset
Operation 1
PNU 20825 Allows the user to select whether the Off On On Read/Write
unit will auto reset if an Operation 2
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 2
PNU 20826 Allows the user to select whether the Off On On
unit will auto reset if Operation 5 Trig
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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Input/Output

Default Unit Reg. Type

The digital inputs D11 D2] D211 230V 24\dc 230V Read/Write
are designed to work with eange of
control supplies

230V: 'Active high level' Input voltagq

PNU 10880 must be in the range 195.5\253V.
IIo 110V: 'Active high level' Input voltags
Digital Inputs must be in the range 93.5M21V.
24V: 'Active high level ' input voltage|
CQ 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 may result in
damage.

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

. Screen
User Programmable: Control using

PNU59392 the terminals. Function defined in
"I/0" menu.

I/0
Two Wire Control: Control using

Digital Inputs terminals. Functions fixed as shown
on screen

(Q Three Wire Control: Control using

terminals. Functions fixed as shown
Control Method on seeen.

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

PNU 10944 Allows the Digital inpu(D1-1l) 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 the input

Digital Input 1 (D11) Digital inputs can only be mapped if
) the "Control Method" is set to "User
Select Function Programmable"
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3. Configuration and Parameters (continued)

Input/Output  (continued)

Default Unit Reg. Type

PNU 10945 Allows the Digital input (B2l) to be | Off End of list | Off Read/Write
mapped todifferent functions
I/0
The selected function will change in
Digital Inputs proportion with the input

Digital Input 2 (D321) Digital inputs can only be mapped 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/O

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

Digital Input 2(D1-2lI) Off: When the input is off the
) selected function will be on.
High Input = 1 Sets Value)

PNU 10946 Allows the Digital input (B2I) to be | Off End of list | Reset Read/Write
mapped to different functions
I/0
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 t6User

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 (D211) Off: When the input is off the
. selected function will be on.
High Input = 1 Sets Value
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Input/Output (continued)

Default i Reg. Type

PNU 11584 Allows the Digital output (N/C (12p | 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 1 N/C(12)

Select Function

PNU 11904 Allows the polarity of the output to Off On On Read/Write
be reversed
/0
On: When the selected function is or
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
PNU11585 Allows the Digital output (N/O (24)) tq Off End of list Error Read/Write
/ be mapped to different functions
/0

The output will change in proportion
Digital Outputs with the selected output

Digital Output 2 N/O(24)

Select Function

PNU 11906 Allows the polarity of the output to Off On On Read/Wrie
be reversed
/10
On: When the selected function is or
Digital Outputs the output will be on.

Digital Output 2 N/O(24) | Off: When the selected function is or

) the output is off
High Output = 1 When

Value
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3. Configuration and Parameters (continued)

Input/Output (continued)

Default Unit Reg. Type
PNU 11908 Allows the polarity of theutput to Off On On Read/Write
be reversed
I/0
On: When the selected function is or|
Digital Outputs the output will be on.
Digital Output 3 N/O(34) | Off: When the selected function is or
) the output is off
High Output = 1 When
Value
PNU 11587 Allows theDigital output (N/O (44)) to| Off End of list Endof Start Read/Write
/ be mapped to different functions
I/O
The output 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
I/0
On: When the selected function is or|
Digital Outputs the output will be on.
Digital Output 4 N/O(44) | Off: When the selected function is or
) the output is off
High Output = 1 When
Value
PNU 9600 Defines thefunction of the analogue | 0- 10V 4-20mA 0-10V Read/Write
input (Al)
I/0
0-10V: The input voltage varies from
Analogue Inputs 0-10V.
Gl 4-20mA: The input varies from 4 to
20mA
Analogue Input Type
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3. Configuration and Parameters (continued)

Input/Output  (continued)
Default Reg. Type
PNU 9728 Allows the selected function to be 0 Max value | Max value | % Read/Write
scaled
/0 ) ] )
The selected function will change in
Analogue Inputs proportion with the input
CQ The function will be at it8Scaling
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)
le] .
0-10V: The output voltage varies fror
Analogue Outputs 0to 10V
Gl 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
/0
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
/10 ) ] )
The outputwill change in proportion
Analogue Outputs with the selected function
(Q_ The output will be at a maximum
when the selected function equals
. the "Scaling Level"
Scaling Level
PNU 53794 A single PTC motor thermistor or sef Off On Off Read/Write
of PTC motor thermistors can be
110 connected to the PTC terminals.
Gl On: The Unit will trip if the motor
thermistor exceeds its response
temperature or the PTC input is opel
CQ circuit.
. . | Off: The Unit will ti ti t
PTC Motor Thermistor Trig © Lnitwi continue fo operate
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3. Configuration and Parameters (continued)

Monitor

Default

Reg. Type

PNU 32000

Monitor

@
@

Line Frequency

The frequency of the-Bhase supply

45

65

Read Only

PNU 32064

Monitor

@
@

Phase Rotation

Indicates the phase sequence of the
incoming supply.

RYB = LL2L3
RBY = LL3L2

L1:L2L3

L1-L3L2

L1:L2L3

Read Only

PNU 33536

Monitor

@
@

11

The RMS current on phase.L1

10000

Read Only

PNU 33536

Monitor

@
@

The RMS current on phase.L1

10000

Read Only
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3. Configuration and Parameters (continued)

Monitor (continued)

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 phaseg

This value is used for the overload
CQ 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
Gl 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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3. Configuration and Parameters (continued)

Monitor (continued)

Unit Reg. Type
PNU 34816 Total Apparent Power (Estimated) 10000 kVA ReadOnly
Monitor This is an addition of the 3 phases
Apparent Power S
PNU 35008 Indicates the level of potential 100 % Read Only
) saving
Monitor
100% indicates that Unit is saving a
(Q its maximum level
Does not indicated real percentage
Gl saving
IERS Saving Level
PNU 22400 Internal firing delay angle in Degree: 60 Degrees | Read Only
Monitor Displayed for diagnostic purposes
Delay Angle
PNU 23040 The maximum possible Delay angle 55 Degrees | Read Only
) for the current iIERS saving phase
Monitor
Displayed for diagnostic purposes
Gl May decreaseluring heavy load
periods or instability
BackStop
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3. Configuration and Parameters (continued)

Monitor (continued)

Description 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 The current in Amps at which the | 50% 4 80% 4 80% 4 Read Only
) IERS is enabled or disabled. motor motor motor
Monitor
The iERSInction is active when the
(Q motor current is less than the "Stari
Saving Level"
Gl 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 PealCurrent
PNU 36544 The temperature of the internal -20 80 °Cor °F Read Only
. Unit heatsink.
Monitor
The Unit will trip when the heatsink
Gl temperature exceeds 80°C.
The internakooling fans will turn
(Q_ on if this temperature exceeds
40°C
HeatSink Temp
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3. Configuration and Parameters (continued)

Monitor (continued)

Default Unit Reg. Type

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

) Reset Delay counter
Monitor

@
@

ResetDelay

PNU 20865 The number of Reset Attempts 0 10 0 Read Only
) remaining.
Monitor

@
@

Reset Attempts

PNU 20866 This is the amount of timeemaining | O 7200 600 A Read Only

. in the Trip Free Time counter
Monitor

@
@

Trip Free Time

PNU 36544 This is the trip that occurred just prio] 100 270 0 Read Only
) to the auto reset
Monitor

@
@

Trip Event
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3. Configuration and Parameters (continued)

Monitor (continued)

Reg. Type
PNU 37376 Indicates that the Reset 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®

Tomap to digital outputrefer to
Auto Reset Pending PNU11584°NU11587

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
(Q has exceeded the value set
No: The number of reset attempts
@ has not exceeded the value set"

To map to digitabutput, refer to
Auto Reset Exceeded | PNU11584°NU11587

PNU 20866 This is the amount of time remainin{ 0 7200 600 A 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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3. Configuration and Parameters (continued)

Log

Default Unit Reg. Type

PNU60608 Displays the last Fault trip 0 65535 0 Read Only
Log
Trip Log

@

Last Trip

PNU 60609 Displays the last Fault tridl. 0 65535 0 Read Only
Log
Trip Log

@

Last Trip-1

PNU 60611 Displays the last Fault trif8. 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 Trip-4
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3. Configuration and Parameters (continued)

Log (continued)

Default Unit Reg. Type

PNU60614 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 tri9. 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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3. Configuration and Parameters (continued)

Log (continued)

Description 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 contactois 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 eitharissing or at a
Trip Log very low level
Trip Code Descriptions Check all incoming connections.
103 If a main contactois being controlled
. 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 beingcontrolled
Log -
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- Internalheatsink temperature has ReadOnly
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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3. Configuration and Parameters (continued)

Log (continued)

‘ Description Default Unit Reg. Type
PNU- Thermal sensor Failure. Read Only
Log The internakemperature sensor has
failed.
Trip Log i
Contact the supplier.
Trip Code Descriptions
208
Thermal Sensor Trip
PNU- One or more of the internal control Read Only
thyristors (SCRs) have failed to turn
Log on properly. (IALine "Firingiode™).
Trip Log The Unit has detected that the SCRs
. L 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 SCRs
. L are not operating as expected.
Trip Code Descriptions
Check all incoming and outgoing
350-358 connections.
Thyristor Firing Trip
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3. Configuration and Parameters

(continued)

Log (continued)

Description

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 tq
T1 T2 and T3. Ensure any
401 disconnecting device between the
Motor Side Phase Loss | Unit and the motor islosed at the
instant of start.
PNU- One or all othe phases are missing Read Only
on the motor side during the instant
Log of start up when the motor being
Trip Log controlled
. o T1 T2 or T3 phase are missing or at
Trip Code Descriptions very low level.
402403 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 2i¢V
Trip Log control supply.
Trip CodeDescriptions Ensure 24¥6csupply meets the
requirements specified in the Quick
601 Start Guide.
Control Voltage Too Low
PNU- One or more of the internal control Read Only
thyristors (SCRs) have failed to turn
Log on properly.
Trip Log The Unit hasletected that the SCRs
. L are not operating as expected.
Trip Code Descriptions
Check connections all incoming and
701-710 outgoing connections
Sensing Fault Trip
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3. Configuration and Parameters (continued)

Log (continued)

Default Unit Reg. Type
PNU- One or more of the internal cooling Read Only
fans has failed
Log
To ensure the heatsink is cooled
Trip Log sufficiently the Unit Will trip if the
. Lo fans fail to operate
Trip Code Descriptions
Check Unit fans faigns of damage
801-802 or contamination
Fan Problem
One or more of the internal control Read Only
PNU- thyristors (SCRs) have failed short
circuit
Log
The Unit has detected that the SCR¢
Trip Log are notoperating 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
. L and soft stop and is "off" 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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3. Configuration and Parameters (continued)

Log (continued)

‘ Description i 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

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

1201 Increase the current limit level 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

. L has been set too low for the
Trip Code Descriptions | appjication.

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

PNU- The "Overload" has exceeded 100% Read Only
Log The_Uni_t is attempting fostartan
application that is outside its capacity
Trip Log or it is starting too often.

Trip Code Descriptions | Refer to the overload trip curves to

determinewhether the Unit has been
1301 sized correctly.

Overload Trip
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3. Configuration and Parameters (continued)

Log (continued)

‘ Description Default Unit Reg. Type
Themotor 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 its capacit)
. L with a "high current limit level" set
Trip Code Descriptions
Refer to the overload trip curves to
1302 determine whether the Unit hasden
Overload Trip sized correctly and check current lim
level.
PNU- The motor current has been higher Read Only
than the "Shearpin Trip Level" for the
Log trip time.
Trip Log This trip is not active during scftart
. L 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
exceecd the trip level.
Log
The PTC thermistor connected to the
Trip Log PTC input has exceeded it response
. L temperature or the PTC input is opel
Trip Code Descriptions | circuit.
1501 If the PTC TRIP is not required turn
PTC Thermistor Trip "off" in "Trip Settings".
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3. Configuration and

Parameters (continued)

Log (continued)

‘ Description 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 natequired
Trip Code Descriptions | turn "off" in "Trip settings
1601
External Trip
PNU- Communications failure Read Only
Log The command or status PNU has ng
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 internabypass relay has failed
Trip Log or the control supply is toweak.
Trip Code Descriptions | Ensure 249csupply meets the
requirements specified in the Quick
1801-1802 Start Guide.
Bypass Relay Trip
PNU- One or more of the internddypass 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 24dcsupply meets the
requirements specified in the Quick
1803 Start Guide.
Bypass Relay Trip
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3. Configuration and Parameters

(continued)

Log (continued)

Default Unit Reg. Type
The Unit cover is open Read Only
PNU- The cover is open or not closed
properly.
Log CloseCover or if Cover trip is not
; required turn off in "Trip Settings"
Trip Log
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 oReset or
Parameter Load.
Log
Turn off remote or if Remote On trip
Trip Log is not required turn "off" in "Trip
. . Settings"
Trip Code Descriptions
20012003
Remote Start is Enabled
PNU- The input phase rotation is RYB-(L1 Read Only
L2L3)
Log
The phaseotation is opposite to that
Trip Log required.
Trip Code Descriptions | Change phase rotation or if "RYB" tri
is not required turn "off" in trip
2101 settings.
Rotation L1 L2 L3 Trip
PNU- The input phase rotation is RBY}- Read Only
L3L2)
Log
The phase rotation is opposite to tha
Trip Log required.
Trip Code Descriptions | Change phase rotation or if "RBY" tri
is not required turn "off" in trip
2102 settings.
Rotation L1 L3 L2 Trip
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3. Configuration and Parameters (continued)

Log (continued)

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 isnot clearedthen
2201:2299 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 Code Descriptions andmotor as disconnection will
result in a zero current reading.
23012303 . Check the plate FLA of the motor
Current Sensor Trip being controlled is at least 25% of th
"i-motor" rating.
Fail Safe operatian Read Only
PNU- A process associated with the Contrt
Board has been affected and is
Log unable to recover automatically
Trip Log The trip MUST be reset by either the
) o digital input or keypad or the bus
Trip CodeDescriptions | commanddepending on the control
method set
24012499
Operation 3 Trip This trip is a special case and it is N(
possible to reset this trip by cycling
the control supply
Fail Safe operation. Read Only
PNU- Aprocess associated with the Keypa
Lo board has been affected and is
9 unable to recover automatically.
Trip Log The trip can be reset by either the
Trip Code Descriptions digital input or keypad or the bus
command depending on the control
25012599 method set.
Operation 1 Trip It is also possible to reset this trip by
cycling the control supply.
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3. Configuration and Parameters (continued)

Log (continued)

Default Unit Reg. Type
Fail Safe operatian Read Only
PNU- A process associated with the Loggil
L function has been affected and is
o9 unable to recover automatically
Trip Log The trip can be reset by either the
Trip Code Descriptions digital input or keypad or thbus
command depending on the control
2601-2699 method set.
Operation 2 Trip It is also possible to reset this trip by
cycling the control supply
PNU 38400 Displays the peak current of the last 10000 A Read Only
successful start.
Log
Trip Log
@
Last Peak Current
PNU 38402 Displays the peak current of the last 10000 A Read Only
successful starl.
Log
Trip Log
Last peak start currentl
PNU 38404 Displays the peak current of the last 10000 A Read Only
successful star2.
Log
Trip Log

@

Last peak start curren2
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3. Configuration and Parameters (continued)

Log (continued)

Default Unit Reg. Type

PNU 38406 Displays the peak current of the last| 0 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 star.
Log

Trip Log

@

Last peak start current4

PNU 38410 Displays the peagurrent of the last 0 10000 0 A Read Only
successful starb.
Log

Trip Log

@

Last peak start currenb

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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3. Configuration and Parameters (continued)

Log (continued)

Default Unit Reg. Type

PNU 38416 Displays the peak current of the last| 0 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| 0 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 stog2.
Log

Trip Log

@

Last peak stop curren2
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3. Configuration and Parameters (continued)

Log (continued)

Default Unit Reg. Type

PNU39046 Displays the peak current of the last| 0 10000 0 A Read Only
successful stogs.
Log

Trip Log

@

Last peak stop current3

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

Trip Log

@

Last peak stop current4

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

Trip Log

@

Last peak stop currents

PNU 39054 Displays the peak current of the last| 0 10000 0 A Read Only
successful stopr.
Log

Trip Log

@

Last peak stop current?
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3. Configuration and Parameters (continued)

Log (continued)

Default

Unit

Reg. Type

PNU 39056
Log
Trip Log

@

Last peak stop currert8

Displays the peak current of the last
successful stogB.

Read Only

PNU 39058
Log
Trip Log

@

Last peak stop currert9

Displays the peak current of the last
successful stogp.

10000

Read Only

PNU 39680
Log
Trip Log

@

Last temperature

Displays the heatsinlemperature at
the end of the last successful start

80

°C

Read Only

PNU 39682
Log
Trip Log

@

Last temperature-2

Displays the heatsink temperature af
the end of the last successful staft

80

°C

Read Only
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3. Configuration and Parameters (continued)

Log (continued)

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

@

Last temperature-3

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

@

Last temperature-4

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

@

Last temperature-5

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

@

Last temperature-6
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3. Configuration and Parameters (continued)

Log (continued)

Reg. Type

PNU 39688
Log
Trip Log

@

Last temperature-8

Displays the heatsink temperature af
the end of the last successful stat

80

Read Only

PNU 39689
Log
Trip Log

@

Last temperature-9

Displays the heatsink temperature af
the end of the last successful stét

80

°C

Read Only

PNU 40320
Log
Trip Log

@

Last overload

Displays the overload level at the en
of the last successful start

100

Read Only

PNU 40321
Log
Trip Log

@

Last overloadl

Displays the overload level at the en
of the last successful stait.

100

Read Only
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3. Configuration and Parameters (continued)

Log (continued)

Default Unit Reg. Type

PNU 40323 Displays the overload level at the en| 0 100 0 % Read Only
of the last successful sta#3.
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| 0 100 0 % Read Only
of the last successful sta#.
Log
Trip Log

@

Last overloads

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

@

Last overloado
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3. Configuration and Parameters (continued)

Device

Default Unit Reg. Type

PNU 40328 Displays the overload level at the en| 0 100 0 % Read Only
of the last successful sta8.
Log

Trip Log

@

Last overloadd

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

Trip Log

@

Last overloadd

PNU 35840 The total number of successful start§ 0 4294836225 | 0 ReadOnly
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
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3. Configuration and Parameters (continued)

Device (continued)

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 )
The Unit logs several parameters

Gl during normal andault conditions

Data is stored in CSV format. Please
CQ send all downloaded files to
Motortronicson request

Download Log File

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

@
@

Clear Trip Log
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3. Configuration and Parameters (continued)

Device(continued)

Menu Description Min Max Default Unit Reg. Type
PNU 40328 Displays the overload level at the en| 0 100 0 % ReadOnly
of the last successful stas®.
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
CQ 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 defaultthe 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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3. Configuration and Parameters (continued)

Device ¢ontinued)

Menu Description Min Max Default Unit Reg. Type
PNU 12864 Stops unauthorised access to read/ | 0 Max Value | O Read/Write
] write parameters
Device
For the passcode be active the
CQ "Screen lockinust 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 seriatommunications baud | 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 the serial communications paritf None Odd Even Read/Write
bit.
Device ) i .
The available parity options aNone
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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3. Configuration and Parameters (continued)

Device (continued)

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 rewve. Green LED Transmi
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- Anybus expansion 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 bg
Gl 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 shudown
instead of tripping if the
Gl 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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3. Configuration and Parameters (continued)

Device (continued)

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
CQ 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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3. Configuration and Parameters (continued)

Device (continued)

Default i Reg. Type
PNU 13248 Allows the date format to be change{ dd/mm/ mm/dd/ dd/mm/ Read/Write
Device dd/mmiyyyy or mm/ddlyyyy yyyy yyyy yyyy

@
@

Date Format

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

Gl °F: Aldisplayed temperatures are °F

@

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 the user 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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3. Configuration and Parameters (continued)

Device ( continued)

Default Unit Reg. Type

PNU 13120 Diagnostic parameter.

Device For Motortronics use only.

@
@

Service Code

Saving and Loading a VMX-synergy ™ Configuration File

The operating parameters of the unit can be copied onto a USB 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 on VMX-synergy™ Home scr een, scroll down to the third menu and select
JParameters to USB.j This wil |andccopy éto @ PARAM foldereon theastidk.e d P ARAMS
There is no way to rename the file during the save process. If you have another PARAMS.CSV file onthe  flash

drive, it will be overwritten. It is suggested that parameter files be archived in a separate folder with a unique

name other than PARAM. A new parameter configuration must be configured on VMX-synergy™ and saved

using the method described above. | tis not recommended to open the .CSV file and edit parameters on a PC

and resave the PARAMS file.

There is also the option to copy J3Parameters From USB,j wh
to a known state (on the same or another  VMX-synergy™ unit). This function will only work on a file called

PARAMS.CSV in the PARAM folder of the stick. 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, scrolldowntothese cond menu and select 3Downl o
The LOG folder is created when the user cohnkomjthelLO&5 f | ash dr
menu. As an aid to help analyses, the log file(s) [Unit Serial Number].CSV is also created and copied into the

LOG folder.

Part number USB -KEY is a USB flash drive that has been verified to work with VMX-synergy™. Other
flash drives may not physically fit or may not perform  correctly .
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3. Configuration and Parameters (continued)

Functional Summaries

LOAD
A
Current
Limit Level S {rpmmmyramms e
(P30) _—
}Ti me
U LOAD

3
e ———— —_
Ul /

pme—

top Time,

Start
Time

Figure 1: HYBasicA Functions

(continued overleaf)
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3. Configuration and Parameters (continued)

Functional Summaries (continued)

LOAD
A

r'y -

.
.ﬁ
........... I o

[
Kick
Time

Dwell

Stop Time
Time P

Optimising, with
Optimising Rate

Optimising
Level

\J

le
U &
AD Main Contactor '

. Relay closes
| here .

Optimising, with
Optimising Rate

Notes;

1. This is the supply voltage minus the voltage
that is dropped across VMX-synergy
This is the Kick Pedestal voltage

Tim

Unit receiv>/\|‘- —

] 2.

START Unit starts firing oo ]

command at this point. 3. This is the Start Pedestal voltage which the
Contactor . .

here Delay unit drops to after the kick pedestal has

passed

4. This is the Stop Pedestal voltage which can be
set to values lower than 40% of U MAX if Low
Volts Stop is on

5. This relay brings in the contactor that supplies
the three phase AC mains to the unit in the
standard wiring configuration  (see Electrical
Installation section 2.1 )

6. Represented by the thick dotte d line

7. Represented by the thick unbroken line

Figure 2: HYAdvancedA

(continued overleaf)
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3. Configuration and Parameters (continued)

Functional Summaries (continued)

Auto
EndStart
ULW‘ : :
-
Auto
Pedestal Auto
End Stop
y
Y
Start : '
Pedestal : . Stop
¥ : . | Pedestal
= > [« >
Start Time : Stop Time Time

Figure 3: BYBAutoA Functions

LOAD

LOW

[+

Low Amps Time = Min 2

Notes [ N
1.1 =LowAmps Level. ™ "|
2.If1 . pdrops below ‘Low Amps Level and Low Current'is setto Low Amps Time = Max ?
‘on’, and Low Amps Time'is set to minimum then the unif 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
trip.

Figure 4: Low Current Protection Function
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3. Configuration and Parameters (continued)

Functional Summaries (continued)

Current Limit level

I: :I Notes

1. 4f U LOAD exceeds YClt
time YLI mit Ti me Out /
on, the unit will trip at the thick dotted line.

| gf "UC/ L Time OutA is
! ramping until T.O.R. and then enter the
Start Time 2 Dwell period
2. Ifthe unit current limits during start -up the

start time will be elongated by the amount

of time that the unit was current limiting
Figure 5: Current Limit Function 3. The actual current rises slightly above the
l evel set in "YCurrent
manages the current through control of
the th yristor firing delay angle

Limit Time Qut’

A
Y

LOAD

1
SHEARFPIN

Time

Notes [
1. | SHEARPIN= Shearpin Level
2. If | LOAD exceeds | sHearpinNfoOr a time

equal t o "Shearpi
YUShea\lr piisn set to g Figure6:ShearpinFunction

will trip as indicated

Shearpin Time ?
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o Chapter
4. Communication P

Modbus RTU Serial Communications

For Modbus RTU parameter tables see MAXE Y012
Modbus RTU Communications Interface

AllVMXsynergy™ soft starts support Modbus RTU as standard. Thd@8Sommunications
are accessible from the RJ12 connector (see below).

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!

Use VMXSGY014 to
isolate Pin 2

RJ12 Socket

Modbus RTU Connections
SingleVMX-synergyM RS485 network

VMXSGYO15 [mmm ]
(or CATS cable to suit length requirec

VMXSGY014 (Included with VMSGY015)
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Multiple VMX-synergyM RS485 network

CABLE15sfmm ]
(or CATS cable to suit length requirec

VMXSGY035

VMXSGY026 VMXSGY026 VMXSGY026

\rddr/

Vhedry  \rhmdrd

VMXsynergy #1 VMXsynergy #2 VMXsynergy #n

Modbus Communications Configuration

The Modbus communication settings may be configured fromDbeice menu:
A Device >> Networks >> Modbus Network Settings >> Addres2j1
A Device >> Networks >> Modbus Network Settings >> Baud (98(H200)
A Device >> Networks >> Modbus Network Settings >> Parity (Odd/Even)
A (Data bits = 8, Stop bitsl}

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

ASCII and RTU transmission modes are defined in the Modbus protocol specificitiosynergy" usesonly the RTU mode
for the message transmission.
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Message Structure for RTU Mode

The Modbus RTU structure uses a master -slave system for message exchange. In the case of the VMX-
synergy ™ 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 structure. In both messages (request and
answer), the used structure is the same:

1  Address, Funan Code, Data andRC.

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 own address. Broadcast to address O (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, each function 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 CRC -16 (Cyclic Redundancy Check). This field is formed by two bytes; where first the
least significant byte is transmitted (CRC -), and then the most significant (CRC+). The C RC calculation form is
described in the Modbus RTU protocol specification.

Supported Functions

Modbus RTU specification defines the functions used to access different types of data.

A VMXsynergy™ parameters are defined dwlding typeegisters

A For Modbus RTU/TCP Client devices that use Modicon style addressing, place a 4 as the high digit followed by the
Modbus address defined in the parameter mapping table. Note Y synergyM Modbus addressing starts at
zero; not 1 as some devicds.

A VMXsynergyM 32-bit parameters are High Word/Low Word in Modifesmat.
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Supported Functions (continued)

The following services are available:

Read Holding Registers
Description: reading register blocks of holding register type (block R/W limited to 8 registers).

A Function coded3

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 Bytecount 02
Start address Lo | 01 Data Hi 01
No of registers 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 coded6

Modbus Function 06 Transaction Table

‘ Query ‘ 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 ocC
Force data Hi 00 Force data Hi | 00
Force data Lo 09 Force data Lo| 09
CRC Lo 48 CRC Lo 88
CRC Hi ocC CRCHi 77
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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 Lg 09
CRC Lo 48 CRC Lo 49
CRC Hi oC CRC Hi B4

Memory Map
VMX-synergy ™ 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 (&)
0128 128 0080h

W w W

() w W

() w W

W w W
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Message Timing

In the RTU mode there is no 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 byte. Thus, 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 |
I 1
T3.5x Tinterval T3.5><
—— —t—
11 bits
Time
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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 on the VMX-synergy ™ unit. See Appendix B
for installation instructions.

VMX-synergy ™ Configuration

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

IP Address Configura tion

The IP address of the module and the host VMX-synergy™ unit is set using an IPConfig tool available from:

http://www.anybus.com
After downloading the above file, unzip it to a temporary folder, and run the executable.

' & Al
Il Setup - IPconfig Euﬁ_kj

Welcome to the IPconfig Setup Wizard

This will install IPconfig on your computer.
Itis recommended that you dose all other applications before continuing.

Click Next to continue, or Cancel to exit Setup.

27
— IS oy o

Manybus AT metbitéi

[ ekt ] [ Cancel

. J

Follow the installation steps.
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When the installation is complete, locate the download location, and run IPConfig from that folder.
The VMX-synergy ™ with the installed Ethernet/IP module needs to be installed on the same network as the
PC running the Ipconfig application.

ﬁé Note: The messaging uses broadcast which will not pass through a router. A switch or direct

connection (with cross -over cable) must be used .

Start the Ipconfig s oftware. Press the Scan button to have the PC scan for a VMX-synergy ™. The IPconfig
utility will automatically find ~ VMX-synergy ™ units on the network.
See screen capture below of two detected VMX-synergy ™ units located on the network.

-
ﬂ IPconfi | =) ﬁ
g

P | SN |aw [ DHCP|[ Version [ Type [ MAC |
0.0.00 0.0.00 0000 On 1021  Anybus-CCMudbus-TCP (2-Pur)  00-30-11-0E-02-09
10110234 25525500 0000  Of 1021  Amybus-CCMudbusTCP (2-Purty  00-30-11-0E-01-F1

Settings l Scan I Exit

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

Zif }onﬁgure: 00-30-11-0E-0A-44 [
Ethemet configuration
IP address: | 0.1 .0 .23 DHCP
" 0On
Subnet mask: | 2565 .285. 0 . O
@« off

Default gateway: I 08 5% 0 = 508 % D

Primary DNS: | 0 -0 « 0 - D

Secondary DNS: | 0.0 .0 .0

Hostname: I

Password: I I Change password

New password: |

Set Cancel I

. J

Note: To avoid the IP address being changed by a DHCP server on the network, itis recommended that DHCP
is set to OFF.
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When all modules have been configured, recycle the corresponding
correct module installation and its IP address can be found in the

Home > Device > Networks.

g Note: when

VMX-synergy ™ menu under:

entering the YNetworksA menu,

Ifthebut t on states YAnybusA, the module is

TCP Module Front Panel

Iltem

Indicators

Location of Front Panel Indicators

Front Panel Diagram

Network Status LED

Module Status LED

Network Interface. Port 1

Network Interface. Port 2

Link/Activity Port 1

g

OO TWIN

Link/Activity Port 2

Network Interface LED

LED State Description

Off No link, no activity

Green Link established (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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Modbus TCP Functionality
The Modbus TCP Modbus communication module offers the following functionality:
1  Dual switched RJ45 communication ports
1 256 bytes of /0O data in each direction
1 100 Mbps full duplex
1 Supports 4 simultaneous (master) connections
Al Modbus functions and addresses available are detailed
Tabl ej
/=7 VMX-synergy ™ uses Protocol Addressing (Base 0); not PLC Addressing (Base 1). If you are not using
the correct sele ction, all the addresses will be off by 1. Recommended test: monitor a non -critical
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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Ethernet IP (M40 Module only)

Front panel

Item

Caution
This option module is specifically designed to be us: 1

Network Status LED

with the VMXsynergyMrange of softstart products 2
and is intended for professional incorporation into

Module Status LED

complete equipment or systems. If installed incorrec3

Sy

Ethernet Interface, Port 1 '\

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

Ethernet Interface, Port 2

they are fuly familiar with theVMXsynergyM unit and 5

Link/Activity Port 1

have read the important safety information and

warnings contained in theMXsynergyM User Guide. 6

Link/Activity Port 2

Network status LED

Overview

The Ethernet IP Interface is intended to be installed LED State

Description

the VMXsynergyM option slot and allowshe VMX

No power or no IP address

synergyMto be connected to an Ethernet IP network
The interface offers the following functionality:

Green

Online, connections active

Green, flashing

U  CIP Parameter Object Support

Online, no connections activ

i 7 Input control Words from the network ~ Red

Duplicate IP, fatal error

master toVMXsynergyM

Red, flashing

Connection timeout

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

Module status LED

LED State Description
I llati
nstallation . off No power
See Appendix 1
Green Controlled, Run state

VMX-synergyM configuration

U VMXsynergyMwill automatically configure wher Green, flashing

Not configured or idle state

the option module is installed
Red

Major fault

EDS File
U An EDS file for the interface is available from

Red, flashing

Recoverable error(s)

www.motortronics.com

Ethernet interface LED

IP Address Configuration

LED State

Description

Off

No link, noactivity

U Use the IP address configuration tool. Available Green

Link established (100 Mbit/s

from:
www.motortronicscom

Green, flickering

Activity (100 Mbit/s)

(the tool is contained in the EDS zip file)

Yellow

Link established (10 Mbit/s)

Yellow, flickering

Activity (10 Mbit/s)
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Ethernet/IP Control and Data Mapping

The interface is supported by the EDS file provided for the Anybus ABB804 module 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),-8T, requires the controlling system/PLC to supply seven words of data which dynamicafly 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 46t word (1) can be used to enable or disable the control bits described below. See
Table 1to describe each b2 & Fdzy QG A2y @ ¢ 2 Y I (VIXsydelg®, bind (NeBvork Co@tblimustbeS 2 (1 K
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 E\NWlote 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. lf2isrslet to zero, no data will be assigned. Note also

that PLC oygut array will normally have to be specified as eightbltBvords and the ladder logic will need to split a3

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 infhenT F NI YS a{ St SOG SR
£ f dz§8¢ R $abl® NFach &diireds yet to zero will cause the rewuatue of 0.

WORD BITs Value Note

1 16 Control Word Bit O: 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 6KSNB 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-tbih 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.
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In response Connection 100 (0x643@, 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 eachtbe 6 bits making up the status report. If-bit

1 (Trip) is sethen the upper 1ébits 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: iIERS 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 be truncated to itg
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 10030 message 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 ClasHex Instance Hex |Attribute Hex
Control Word 2 A2 2 5
Status Yes 4 A2 3 5
Write Select PNU Address 2 A2 64 5
Write Value 4 A2 65 5
Read Select PNU 1 Address 2 A2 66 5
Read Select PNU 2 Address 2 A2 67 5
Read Select PNU 3 Address 2 A2 68 5
Read Select PNU 4 Address 2 A2 69 5
Selected PNU 1 Value Yes 4 A2 6A 5
Selected PNU 2 Value Yes 4 A2 6B 5
Selected PNU 3 Value Yes 4 A2 6C 5
Selected PNU 4 Value Yes 4 A2 6C 5

Table 3. Explicit packets
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PLC connection 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 namesjast 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 Port Number 445318 TCR/IF Errar |SGY_TCP_Error £
[] 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 (0xE4)
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 (0x96)
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.

148



MOTORTRONICS

Solid State AC Motor Conftrol

4. Communication (continued)

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

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

Enable Configuration Data

Assembly Instance /Connection Point 1| (0x1)

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 whiemiare packed into the first word dfhe O>T frame
defined above.

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

-
o
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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The T>Oframes members can be copied 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.

1 Z 3 4 ] k]
UMPACK Wi ORD
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
2 SEY_Status_Running
Enable 3 SGY_Shatus End_OF Start
4 SGEY_Status_Current_Limited
g SEY _Status_JERS_Active
[ SaY_Status_Stopping
7 SGY_Status_Mebwark_Cntel_Active
COPY DATA
Enable| Source Destination
" SGY_Shatus_String
Type Copy Walue
SEY_Status_Running SEY_Status_End_OF Start PACE 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
|| || | "Runming” 11
Align Left
SEY_Status_Running SGY_Status_iERS_Active PACK STRIMG
| | | | Enabla| Source Length Decimal Digits  Destination SGY_Status_String
| | "Running with iERS" 17
Align Left
5@ _Status_Runining SaY_Status_Current_Limited PACK STRIMG
| | | | Enable| Source Length Decimal Digits  Destination SGY_Status_String
|| || "Running with Current Limit" 25
Align Left
SEY_Status_Running SEY_Status_Stopping PACK STRIMG
| ] | ] Enable| Source Length Decimal Digits - Destination S&Y_Status_String
| | "Stopping" 25
Align Left
5@ _Status_Runining 5@ _Status_Stopping PACK STRIMG
| | ] Enable| Source Length Decimal Digits  Destination SGY_Status_String
| | "Stopped” 2%
Align Left
. PACEK STRIMG
SGY_Status _Tripped_Faulted Source Length Decimal Digits  Drestination SGY_Status_String
| | Enable "Tripped with code " 17
[ SGY_FaultCode 7
Align Left
. PACE STRIMG
5GY_Status Network_Cntrl_Active Source Length Decimal Digits  Destination S&EY_Status_String
|| Enable! oot pctive - 17
| | SEY_Stabus_Shring 25
Align Left
" PACK STRIMG
SGY_Status_Metwork_Cntrl_Active Source Length Decirnal Digits  Destination SGY_Status_String
/I/ Enablel “uyot Tnactive " 17
| SGY_Stabus_Shring 25
Align Left
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Ethernet IP  (M30 module only)
This module provides (part number: AB62 74) Ethernet/IP network 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 on the VMX-synergy ™ unit. See Appendix B
for installation instructions.

VMX-synergy ™ Configuration

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

IP Configuration

See Section 4.2.2.

Ethernet/IP Module Front Panel Indicators

See Section 4.2.3.

Ethernet/IP Functionality

The EtherNet/IP communication module offers the following functionality:
1 CIP Parameter Object Support

Implicit and Explicit messaging

Dual switched RJ45 communication ports

10/100 Mbps full duplex

2 Input Words from the network masterto ~ VMX-synergy ™

1 2 Output Words from VMX-synergy ™ to the network master

Ethernet/IP Control

The drive profile used by the interface is currently that provid  ed 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 in  VMX-synergy ™. See Table below. CIP paths from these parameters are
described in the EDS.

= =4 -8 =
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Supported Parameters

# |Description gﬁiﬂ) Implemented?
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 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 alsodescribes the 25 Implicit Cyclic connections, each of which will set and/or get a combination 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 O
Byte O Z Z #4 Z #3 Z Z #1
Byte 1 < Z Z Z Z < < <

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

Note: When a cyclic connection is established and Bit4 (Net Control) is set, the network has
control of the VMX-synergy ™ soft starter and any other control from  VMX-synergy ™ front
touchscreen. switches. or Modbus interface will be  overridden.

ﬁ' The EDS File is available from the Motortronics website:
é http://www.motortronics.com
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Ethernet/IP (M40 module only)
The interface is supported by the EDS file provided for the Anybus ABB&0#D module) by HMS Industrial Networks.

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

The Class1/Implicit cyclic connection is facilitated through 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 dynamicafly set
the function of the hos¥MXsynergyV, as well as select any required data to return throug#ras it is connected.

In its simplest control mode, the first 46t word (1) can be used to enable or disable the control bits described below. See
Table1i2 RSaONAROGS SIOK o0AlQa ¥ drghOdvxeygedy b4 (Mdiwork Cantiolf dustibe 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

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. l[f2srseto zero, no data will be assigned. Note also

that PLC output array will normally have to be specified as eighith@ords and the ladder logic will need to split a3

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 last four 16it words (4,5,6,7) allow the selection of what PNU data will be returned infhenT F NI YS a{ St SOG SR
£ f dz§8¢ R $abl® NFach &diireds get to zero will cause the return value of 0.

WORD BITs Value Note

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

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

2 16 Write Select PNWddress !l RRNBaa 6KSNB 62NR o0Qa QI ¢
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-tbih value, then only Least
Significant 16bits are @ied.

4 16 Read Select PNU 1 Address Selects the first datum 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 t@nnection 100

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

Table 1. Connection 150 ©T message frame.

1 SeeModbus parameter tablesSection 5
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4. Communication (continued)

In response Connection 100 (0x643@, 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 status report. If bit

1 (Trip) is sethen the upper 1ébits 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: iIERS 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 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 10030 message 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 | ClasHex InstanceHex 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 available PLC interface and should be transferable, with the appropriate
changes, to others.

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

Ot
Device Mame | 5GY TCP Connected |SGY_Connected -
Ethernet Port | CPU-ETH-Ext Adapter Name |SGY_Mame v
IP Address |192,168.1.2 Vendor ID |SGY_VendorID v
TCP Port Number 44318 TCP/IP Error |SGY_TCP_Error e

[] Close unused CIP Session after

L

0| secs

[] swap Byte Order

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

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 Point 100 (OxB4)
Datatype: Integer, 32 Bit, 1D Array
Data Array |SGYDataOut e
Message Size (bytes): 20

Number of Elements 5

T->0 setting reflecTable 2contents.
T-»0 (INPUTY O->T {OUTPUT) | COMFIG DATA
Originator To Target (OLUTPUT) Data
RPI Time (msec) 250
Assembly Instance/Connection Paint 150 (0x36)
Datatype: Integer, 16 Bit Unsigned, 1D Array
Data Array |SGYDataln e
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 no configuration data required, but the HMS module requires that it is enabled with zero content as shown here.
T->0 (INPUT) | O-=T (OUTPUT)-" COMNFIG DATA
Configuration Data

Enable Configuration Data

Assembly Instance/Connection Point 1 (0x1)

Data Array i
Message Size (bytes): 0

Mumber of Elerments ]

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 n 11

ZOPY DATA
Source Crestination
IM_Switchl  SGY_Cntrl_Start
Enable IM_Switchz  SGY¥_Cntrl_Freeze
IM_Switch3  SGY¥_Crtrl_Reset

IM_Switcha  SG¥_Cntrl_External _Trip

IM_SwitchS  SG¥_Cntel_Mebwork _Control
Type Copy Yalue

P&ACE BITS
Eit Murnber Input Cukpt SEYDatalnl1)
SEY _Cntrl_Start

S3Y _Zntrl_Freeze

SEY _Cntrl_Reset

S3Y _Cntrl_External_Trip

1

2

3

4

g SEY_Zntrl_Metwork _Control
E 1]

7

g

9

) Enable

-
[N
I oo oo oo oo oo

The remainder of the ©T frame will need to be populated as show below. Note the unpacking of thi @2lues into the
two successive 16it array members.
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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 F>0 frames members can leepied 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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Profibus DP
The Profibus DP Interface is intended to be installed in the ~ VMX-synergy ™ option slot and allows the VMX-
synergy ™ to be connected to a Profibus DP network.

Profibus DP Communication Module

VMX-synergy ™ Configuration
VMX-synergy ™ will 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

Item
1 Operation mode
2 Status

Profibus network
connector

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, Self -testing
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
required to run the synchronous standard telegram 1 allowing start/stop and fault monitoring of the VMX-
synergy ™ unit.

The standard telegram consi sts of two 16 bit set -point 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 Enable Coast - Start

Reset Ramp On Operation | Stop

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

- - - - - Network | - -
Connect

The second Prof ibus Standard telegram 1 set -point 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 by the VMX-synergy ™ 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
. ick ) Read
Switch on Quic Same as|Fault Operation . eg y
; Inhibited [P BitO  |(Tripped) |Enabled  |o'itched On Switch
Disabled PP On
Bit 15 |Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
. Network
Bitl |- - - - -
It Connected

As with the Outputs , the second Pro fib us Standard telegram 1 value word (NIST_A) is not implemented in this
version so should be ignored.
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1)

2)
3)

Anybus Module Installation

Ensure that all power is removed from the  VMX-synergy ™ soft starter prior to installing the  option
module.

Remove the blanking plate from the VMX-synergy ™ option module slot.

Carefully slide the communication module into the VMX-synergy ™ module slot app lying slight
downward force and forward pitch as shown in Fig 1 . As the module moves into the VMX-synergy ™
unit , it will be necessary to reduce the pitch of the module Fig 2a and 2b. As the module approaches

full insertion, apply slight downward pressure  and push fully home Fig 3.

Figure 1 Figure 2a

-

Figure 2b Figure 3

4)

Ensure no gap is present between the module flange and the ~ VMX-synergy ™ body.

5) Tighten the T9 screws to lock the module in place.
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5.Trip and Fault Codes

Chapter

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.
w The L1 phase is either missing or akeay lowlevel.
 Check all incomingpnnections.

w If amaincontactoris beingcontrol[edbyadigitaloutput setto a w dzy ychetid
thata/ 2y il OQG2NI 585t 8¢ GuigiedSNI 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 beingcontrol[edbyadigitalogtput setto a w dzy ychefid
thata / 2 y i I OG 2 NJ 65{Sif - Nl {GhiiEnSyNG a4 ¢ 0 A &

103
Input Side Phase Loss

Phase L3 missing at the instant of start up.
® The L3 phase is either missing or at a veryléowi.
® Check all incomimgpnnections.

w If amaincontactoris beingcontrolledby a digitaloutput setto & w dzy” ychefkd
thata/ 2y i OG2NI 5SSt ¢ GufigiedSNI a{ G NI

104-117
Input Side Phase Loss

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

® Check all incomingpnnections.

w Checlanyfuses/breakersncorporatedin the powercircuit.

201

Maximum Temperature
Exceeded

Internal heatsink temperature has exceeded 80°C.

w It ispossiblethe VMXsynergyM is operatingoutsidespecifiedimits.
 Checlenclosureventilationandairflow aroundthe VMXsynergy™

w If the unit tripsimmediately the internaltemperaturesensorcouldbe faulty.

208
Thermal Sensor Trip

Thermal sensor failure.
 Theinternaltemperaturesensorhasfailed.
w Contactyour supplier.

300307
Thyristor Firing Trip

One or more of the internal control thyristors (SCRs) have failed to turn on
properly (Il AYS GCANAY3d a2ZRSE£€0OD

» TheVMXsynergyMhasdetectedthat the SCRare not operatingasexpected.
 Checlallincomingandoutgoingconnections.

350357
Thyristor Firing Trip

One or more of the internal control thyristors (SCRs) have failed to turn on
LINR LISNI & o65Sfull GCANAY3I azZRSE0O®

w TheVMXsynergyMhasdetectedthat the SCRare not operatingasexpected.
 Checlallincomingandoutgoingconnections.
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Trip Codes (from Trip Log)

Number & Name

Description

401
Motor Side Phase Loss

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

up.

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

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 of the phases are missing on the motor side during the instant of stz
when the motor is being controlled.

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

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\Wc/115Vad230Vacsupplymeetsthe requirementsspecifiedn

G9f SOGNROIE LyadGhttl G§Bddge / Kl LG SNI

701-710
Sensing Fault Trip

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

w TheVMXsynergy™hasdetectedthat the SCRare not operatingasexpected.
w Checlconnectionsllincomingandoutgoingconnections.

One or more of the internal cooling fans has failed.

Egﬁ??oriblem w Toensurethe heatsinkis cooledsufficiently,the VMXsynergyMwill trip if the fans
failto operate.
® Checkv/MXsynergyMfansfor signsof damageor contamination.
1001 One or more of the internal control thyristors (SCRs) have failed short circuit.

Short Circuit Thyristor

w TheVMXsynergy™hasdetectedthat the SCRare not operatingasexpected.
w Checlallincomingandoutgoingconnections.

1201 ¢KS Y232NJ KFa 6SSy KStR Ay OdNNByi
Current Limit CAYSOE
Timeout Trip w Itislikelythat the currentlimit levelhasbeensettoo low for the application.
w Increasethe currentlimit levelor timeout period.
1202 ¢tKS Y2@i2NI KIFa 6SSy KStR Ay Odz2NNByi

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 Aca@riéntt A Y A (setf S@St ¢

w Referto the overloadtrip curvesto determinewhetherthe VMXsynergy™has
beensizedcorrectlyand check current limlevel.
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Trip Codes (from Trip Log)

Number & Name

Description

1401
Shearpin Trip

¢KS Y23G2NJ Od2NNBy G KI a
G{ KSFENLIAY ¢NALI ¢AYSadé
w Thistrip is not activeduringsoft start andsoft stopandis& 2 Byfdéfault.
w If éShearpirt NJAshdrequired,turnd 2 & & NISIDG A y 34 d €

688y KAIKSNI {

1501
PTC Thermistor Trip

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

® ThePTQhermistorconnectedto the PTGnput hasexceededts response
temperature,or the PTC input ispencircuit.

w Ifthe PTCTripisnot required,turnd 2 T & NISIWDG A y 34 d ¢

oni

1701
Communications Trip

Communications failure.

w Aparameterhasnot beenwritten to or polledin the time setin the
d¢AY Seridddosdzy RSNIbSTHSFANDPE ¢ 0 @

wlfthed / 2 Y'Y dzy A¢ONAsHBbIgcithe VMXsynergy™ will 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\c supplymeetsthe requirementsspecifiednd 9 f SOG4 N& O
Ly adl ChaptéiZiorthé 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\c supplymeetsthe requirementsspecifiednd 9 f SO G N& O
Ly & il ChaptérZorthe Quick StarGuide.

1901
Cover Open, Close to Enabls
Motor Start

TheVMXsynergy'™ cover is open.
w The cover impen or not closegroperly. o
w Closecover,or if CoverTripisnot required,turn offind ¢ NJIJSWDU A y 3 & d€

2001
Remote Start is Enabled

The Remote Start signal is active.

wThed { { | NIsignpMiagacfi&eduringpowerup or Reset.

w Turnoffa { G | NIiokif{RénfoteBtakttrip isnot required,turn é 2 & & NA |
{ShaGAyIaode

2101
Rotation L1 L2 L3 Trip

The input phase rotation is RYB (L1,U3),
w Thephaserotation isoppositeto that required. o
w Changephaserotation, or if & w | tripdsnot required,turnd 2 & & NISLOU

2102
Rotation L1 L3 L2 Trip

The input phase rotation is RBY (L1,123,
w Thephaserotation isoppositeto that required. o
w Changephaserotation, or if & w . tripdsnot requiredturna 2 & & NISWOU A

2013
Rotation Undetermined Trip

The phase rotation is undetermined.

w TheVMXsynergyMisunableto determinewhetherthe input phaserotation is
L1,L.2,L30rL1,L3,L2.

 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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Fail Safe Codes

Main Board Trip (2402 7 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
A
A

ThetripisturnedONardiCC @Al GKS dal Ay . 2FNR ¢NALXE 06! RO YyOSRK ¢ NALAOL
The default for this trip I©ON

The trip MUST be reset using the either the digital input, touchscreen, ardmsiand depending on the
control methodset

A Asthisisa special case, it is NOT possibleset this trip by cycling the contrslipply
Code # Description
2402 | Initialization process has been unsuccessful.
2404 | Initialization of the Parameters has been unsuccessful.
2406 | Initialization of the Overload has been unsuccessful.
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 baersuccessful.
2420 | A main process on the Main Board 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 beéfected 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 (2501 z 2581)

A trip number in the range of 2501 to 2581 indicates that a process on the touchscreen board has been
affected i n some way and is unable to recover automatically.

¢KS GNRALI Ada GdzNYSR hb YR hC/Triprl GKS a¢2dzOKaONBS
The default for this trip I©OFF

2AGK GKS GNALI hcc (KS (2dzOK&aONBSY RA&LIX It decovets &
automatically

A

A
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

It is possible to reset this trip by cycling the consabply

Fail Safe Codes Associatedttwvthe Touchscreen Board ‘

Local Touchscreen Co Remote Touchscreen Coc 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 beeraffected.

2531 2581 The touchscreen has become unresponsive.

Sy ¢ N&® LK

RAALI I &

When a remote touchscreen is used, the same trips can be generated. To discriminate between the remote and

local screen 50 is added to eaobde.
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Logging Trip (2601 z 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.

AThetripisturnedON and OFF via the 3Logging Tripj (Advanced/ Tri
A The default for this trip is  OFF.

A with the trip OFF, the logging function will temporarily be disabled if a continual failure is
detected.

A When the trip is turned ON, it is reset using the either the digital input or keypad or bus
command, depending on the control method  set.

Altis possible to reset this trip by cycling the control  supply.

Fail Safe Codes Associated with the Logging Function

Code # Description

2601 | The initialization of the event logging 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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6. Intelligent Energy Recovery (iERS) Chapter

Enabling Intelligent Energy Recovery System (iIERS)
IERS can produce energy savings in suitable applications. However, the user should
have an understanding of the application and load characteristic bef ore enabling
the feature.
Loads which exhibit frequent changes in motor torque may cause the VMX-
synergy ™ unit to switch rapidly between the iERS on st ate and the YbypassedA state
changes. If left unchecked, such switching may cause premature wear of the internal bypass components
and may invalidate the warranty.
If the loaded/unloaded state changes more than 4 times per minute, IERS should not be enabled.
Applications that are typically well suited to the IERS feature include; Artificial Lift Pump Jacks, Injection
Moulding Machines, Mixers, Saws, Rolling Mills, Grinders, Hydraulic Pumps, Crushers, Conveyors,
Compressors and Vert ical Transport applications.
If the requires further support regarding the suitability of the application, he should seek support
from Motortronics  or an Authorised Distributor before enabling the IERS function

Principles
Every wound -field 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 be adjusted to be sufficient to overcome losses and pro vide an armature reaction
appropriate to the load.
The squirrel cage AC induction motor has no such provisior
rated full load (at full speed), energy is wasted. When a squirrel  -cage motor is supplied at a co nstant 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 voltage. At normal running speed the field will take a fixed quantity of energy
regardless of th e 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 slows down a Ilittle (i.e. sl i pA incr
also, and 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 rotor currents decrease, and the current in
the stator decreases accordingly. But at constant terminal voltage, the current, and therefore the energy,
providing the stator field flux remains  unchanged at any level of load torque demand. As a consequence, the
efficiency of an induction motor falls as the load falls.

Intelligent Energy Recovery System
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6. Intelligent Energy Recovery (continued)

Principles (continued)

(1 Load torque demand at working speed i
100
50
M
demand
%
0
40 60 80 100 120 140 160
& seconds J

Typical duty cycle for amachine load where the Torque Demand varies

(2 Current demand due to torque and flux

100

Il Magnetising current
I Torque current

50
%
FLC
0
40 60 80 100 120 140 160
d seconds 3

Torque Demand converted to an equivalent current with the motor magnetizing current ad
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6. Intelligent Energy Recovery (continued)

Advantages of IERS
A soft starter with an iERS feature alters the motor operation. The iERS function reduces the terminal voltage
applied to the motor so that the energy needed to supply the field is more -closely proportioned to the torque
demand. The effect is shown in the Figure below.

NOTE the curves shown FZ——=—— S ~
speedA end of t he| 3 Voltageftorque balance
torque/current  curves. The  present
considerations do not affect soft starting |,7§rggsoa”ta
options or strategies. When the motor Torque at Full load Torque
terminal voltage i steda reduced voltage at rated voltage
value and when the load is the maximum for :
which the motor is rated, the operating point o A Reduced
of the motor on the current curve is at A. 100% M ggﬁggd
80% M |—————— > B __
Torque '
Speed Synch
& J

If the load falls, a motor supplied at a fixed
voltage will speed up slightly, the current demand will redu  ce, and the operating point moves along the curve
to point B. Because the torque 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 wo rking
point at the reduced torque demand becomes the point AA.
By reducing the terminal vol tage, the motor has in effect

power output. A reduced terminal voltage also  means a reduced field energy requirement a nd this simple
relationship enables the iERS function to maintain the efficiency of the motor over nearly the whole of the

|l oad range from Yno | oadA upwar ds.

Un practical ter ms, dno | oadA means no exter naéhllodsesa d . Ther
to be overcome - friction and windage of the rotor at speed, and the electrical heating and hysteresis losses.

The ideal response to the Yno | oadA condition would be to s

needed to provide the ar mature reaction to balance the losses. This is what the iIERS feature of a soft 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 deafahe driven load. The
motor selected for any given application will almost certainly be @ated for this reason alone and therefore, when
supplied at rated voltage, energy could be saved even at full load.

Furthermore, there are those application$i@re the size of motor has to be chosen to provide for high loadings which occur
only intermittently, although the load demand at other times is much less.

@IERS
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6. Intelligent Energy Recovery (continued)

How Much Energy?

The amount of energy used by a squirrel cage induction motor operating with a soft starter in iIERS mode is
shown below, for the same duty cycle as Fig. 7.1.1. By reducing the voltage when torque demand is below
maximum, the magnetising current is proportio  ned to the torque current.

(These graphical representations are illustrative only, not to scale ). To arrive at any exact figure for the
energy saved requires each individual case to be examined in detail, taking into account the following
variables;

1 Motor rating, type, and any special characteristics;
1 Load, load characteristics, duty cycle;

T Supply voltage; Supply authority tariffs

Current demand with Energy Saving in operation
100 | Magnetizing current
1 Torque current
50 —
%
FLC
0
40 60 80 100 120 140 160
| seconds )

Energy Savings

The calculations to cover all the likely or possible conditions would be laborious. An empirical method for
arriving at a usefully realistic estimate has been devised by  Motortronics .

Used with a proper sense of engineering circumspection, the tables onpa  ge 10 allow a user to gain a
reasonably close estimate of the saving to be achieved within the motor by using an iERS soft starter. The
method does not include any additional savings and benefits conferred by other sources, such as

1 Reduction of heating lo sses in cabling because of the lower voltages
Further energy saving and other benefits deriving from the soft starting process itself
Reduced total energy demand

Reduced wear and tear

= =4 =_ =1

Reduced maintenance and replacement costs

@IERS
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6. Intelligent Energy Recovery (continued)

Estimating Energy Savings

Basis for estimation

1 3-phase squirrel cage induction motor, standard type

Supply: 380 to 440V, 50Hz

1
1  Supply voltage >min. working voltage on motor rating plate
1

Operation 30% rated nameplate full load

Table 7.5.2 Energy Savings Modifying Factors

Table 7.5.1 Energy SavingEstimations

Motor Size kW |HP Estimated Savings (% rated kW)

Motor Poles Motor Slip
Number of Poles |Add (% kW) |% Slip |Add (% kW)
2 -0.5 0.5 -0.5
4 0 2 0
6 0.5 3.3 0.5
8 1 5 1

5 7.5 10

225 |30 6.5

Less than |55 75 35

110 150 |25

More than 110 [150 |[1.5

Examples of Estimated Saving

1) A 37.5 kW 4-pole motor

From Table 7.5.1, use the estimated saving figure for the next higher rating, ie 55 kW
The saving would be, approximately

2) A 37.5 kW2-pole motor.

From Table 7.5.1, use the estimated saving figure for the next higher rating, ie 55 kW

From Table 7.5.2, apply the pole -number factor of
% - 0.5 %) x 37.5 kW = 1.125 kW

-0.5 %. The saving would be, approximately

-3.5% x 37.5 kW = 1.3125 kW

3) A375kWZpol e Yl ow sl ipA motor

From Table 7.5.1, use the estimated saving figure for the next higher rating, ie 55 kW

From Table 7.5.2, apply the pole -number factor of

The saving would be, approximately

@IERS

172

-0.5 % and the %-slip factor 0f0.5%
-(35%-0.5%-0.5 %) x 37.5 kW = 0.938 kW

-(35



MOTORTRONICS

Solid State AC Motor Conftrol

6. Intelligent Energy Recovery (continued)

During start -up, the VMX-synergy ™ software uses a patented method to compute and store a reference value
for the power factor. When the motor has reached full speed and is driving the load at the demanded torque,

VMX-synergy™ent ers the YUmbage. rAnnt migs\ st age, if required,

Mo deA. Ent ering t hisetfromohd evMX¥synergyBMetoughsceen and stored for automatic

operation, which will suit the majority of applications where it is required. This is the default operating mode

for VMX-synergy ™. It can also be N/Ad on and off while running by using either the iERS button in the
Advanced Settings of the touchscreen, or through external circuitry connected to one of the programmable
inputs and controlle d by the driven process.

i ERSA Untelligent Energy Recovery System will sense

Saving, VMX-synergy ™ will energize the bypass relays, and there will be minimal losses from the motor
controller.

Energy Saving will try to be active at all times and is fully automatic. The bypass relays will only energize
depending upon the measured thermal capabilities of the unit, percentage loading of the motor, and the
power factor, etc.

The bypass relays will open at 80% loading of the motor current set and enter the energy saving mode. The
relays will not re -energize until the unit measures a level of at least 90% of the motor current set, or we have
surpassed the measured thermal capabilities of the unit, or the p ower factor is close to full loading.

There should be even higher levels of energy saving, as when the motor is fully loaded the relays will be
energized and we will have no losses in the thyristors. We will therefore gain maximum saving which is
especially beneficial on typical cyclic loading applications such as pump jacks, injection molding machines,
mixers, saws, etc.

In iERS mode the reference power factor is continuously compared with the running power factor. The
software continuously uses this compa rison to compute and adjust the firing point of the thyristors in order
to maintain the best power factor. This method of continuous control minimizes wasted energy caused by

overfluxing the motor. It also maintains the power factor at the most appropriate value for every condition

of load demand. This can produce a significant reduction in the kVAdemand.
This is an operating condition that may, at light or partial load conditions, provide the benefit of energy saving

and if selected, is continuous from th e dwell period untila STOP command is initiated or the mode is disabled.

It should be noted that this function is inhibited by the software if the current being drawn by the motor
exceeds 80% of the set current of VMX-synergy ™ (at full voltage when the m otor enters its running stage with
the iIERS mode selected).

The method of power factor management described does not affect motor performance, nor does it detract

from the motorAs capability to respond t oVMX-hyaengy™ Softi n
Starter is a purely electrical function which has the effect of ensuring that the motor delivers the torque

demanded at all times but allows it to draw only the precise amount of magnetizing current required to
support that torque output . Without this feature, the motor would draw the maximum magnetizing current
regardless of load. The iERS function cannot improve the power factor beyond what it would ordinarily be at
full load, but it does make the optimum improvement possible at any par tial load.

@IERS
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7. Applications

Motor Suitability and Associated Considerations

The VMX-synergy™ soft-st art er i s

b aMow®@rttonice n S ytsh ee mj

microprocessor -based optimising soft -starters which have been used world -wide
in critical and non -critical systems. Since 1983, Motortronics System soft -starters
have successfully operated with almost every type of load and environment from

the Antarctic to the Jungle. The design has proven to be both reliable and adaptable and provides a powerful
mechanism with which to control fixed -speed induction motors. However, due to the intrinsic differences
between electronic and electro -mechanical start ing systems, there are a number of simple rules and
observations to follow when using the  VMX-synergy ™ soft -starter. This section introduces guidelines for the

user and those incorporating the unit as part of their system design.

Suitability

In principle, any induction motor can be started by a soft

MOTORTRONICS
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Chapter

-starter. Normally, the breakaway torque of the load

should be less than the full -load torque of the motor, unless a motor with a high locked rotor torque
characteristic is employed. As a quick assessment, any | oad which has a low or no -load start with a moderate
starting time, or which can be started with a star  -delta starter, auto transformer or other forms of reduced
voltage starting, can be considered to be a potential application for a soft

Inductio n Motor Characteristics

-starter .

Induction motors are required to provide sufficient torque to accelerate the motor and its load from standstill

to full speed and to maintain full speed efficiently at all torque levels up to the design full load torque. Most
modern induction motors have characteristics that are wholly suitable for use with soft starters, however,
the characteristics vary considerably between different manufacturers and design types. It is important that
the motor is capable of providing sufficientt  orque to drive the load at all speeds between standstill and rated
speed, to enable the VMX-synergy ™ to function properly. It is particularly important that the motor to be soft

started does not have a low pull -up or saddle torque otherwise the load may n

ot be accelerated correctly.

The primary function of the soft -starter is to act as a torque -regulating device. It cannot apply a torque greater
applications for which many different
starting methods have been tried but failed, may need analysis of the motor or load performance before a

than that which the motor generates. For this reason, problematic

soft -start can be successfully applied.

Rating

For most applications, except high inertia loads, the starting demands and the inertia of the rotating masses
are small enough to be insignificant. This means that no special consideration needs to be given to the rating
of the soft -starter, other than to ensure that it is equal or marginally greater than the rated voltage and

current of the controlled motor.

Alternatively, if the number of poles of the motor and the moments of inertia of the load (

Joad) and motor

rotor (Jmotor) are known, a soft -starter will be suitable if the figures comply with the criteria given in the

bottom row of the following table :

Number of Poles 2 4 6 8
Synchronous Speed (rpm ) 3000 1500 1000 750
(Joad)/(dnotor ) less than 5 15 20 25
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Maximum Motor Cable Length
The length of the cable between the output terminals of the starter and the motor should not normally be
greater than 100 metres.

Power Factor Correction Capacitors

Power factor correction capacitors applied to a single motor MUST always be connected by a separate
contactor placed on the SUPPLY sid e of the VMX-synergy ™ soft -start. Capacitors should be switched in after
top -of-ramp (full line voltage) is reached and switched out of circuit before a stop is initiated.

It is important that any total system PFC scheme that automatically corrects for a range of inductive loads is
not operated in such a way as to leave it heavily over -compensated since this might introduce oscillations
leading to damaging over -voltages.

Lightly Loaded, Small Motors

Lightly loaded, small -sized (less than 2kW), star connect ed motors can produce high voltages at the motor
terminals when shut down by simply opening the line contactor. As these voltages can damage the soft -
starter, it is safer to control the opening of the line contactor with the soft start run relay contacts.

Motors Fitted with Integral Brakes
Motors that include an integral, electrically operated brake, internally connected to the motor input terminals,
can only be soft -started when the brake is re -connected to the supply through its own contactor.

Older Motor s

The action of the fully -controlled soft -starter introduces harmonic currents and voltages to the motor. It is
therefore, important to ensure that the motor employs techniques such as rotor skewing in its construction

to suppress the effects of harmonic f luxes and avoid rough starting. This is rarely a problem with modern
motors because nearly all motors designed in the last 20 years employ these techniques.

Wound -rotor or Slip -ring Motors

Slip-ring induction motors ALWAYS need some resistance in the rotor circuit to ensure that sufficient
rotational torque is generated to overcome any alignment torque, which is present at start -up. The resistance
can be safely shorted out in the normal fashion with a contactor controlled by the programmable relay set
asopwtr ampA contacts.

Enclosures

Thyristors are not perfect conductors, and the passage of current through them causes heat dissipation in

the body of the device, which in turn causes the heatsink temperature to increase. As a rough guide, the heat
generated is 1 watt/amp/phase when energy saving , which equates to a dissipation of 30 watts from the
heatsink for a line current of 10 amps. Therefore, all cabinets or enclosures that house soft -starters should
have adequate ventilation (refer to the Mechanical installation procedures, section 1.0 for more detailed
information) .

High -Efficiency Motors

Due to an inherently steep front to the speed/torque curve, high efficiency motors can exhibit instability when
lightly loaded and the iERS parameter group may need adjusting to compensate.

EU Compliance with the EMC Directive

When considering the use or f itting of any Soft Starter, users and installers in European  countries must
comply with the EMC Directive 89/336/EEC. The manufacturer of the soft  starter has a statutory obligation to
provide a guide for compliance with this directive. For VMX  -synergy ™, this guidance is given in the EMC guide
which is section 9 of this manual. It is essential that users and installers understand and comply with the
requirements described in these sections.
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Fuses

Circuit protection fuses should be rated at twice the motor rated current for normal low inertia applications.
See also section 8.2.2 relating to high inertia loads. Semiconductor fuses are available for the short circuit
protection of the thyristors in  VMS-synergy ™. See section 2.5 of the Electrical Installation manual for
Semiconductor fuse recommendations and details of the Overload incorporated into VMX-synergy ™.

Rules for Specific Applications

In-Delta Operation

The VMX-synergy ™ control system allowsthesoft st art t o be installed 3in the deltaj
which can permit the use of a lower current rated unit. However, in this mode of operation, it is important

that the soft start is connected in accordance witht  he relevant wiring diagram. The connection diagram in

Section 2.9 of the Electrical Installation manual gives detailed instruction for this configuration. If motor

rotation is incorrect, the connections should be changed as detailed in Section 2.9. It shou Id be noted that six

connections are required between the motor and soft  -start. The Firing Mode p arameter (Advanced Menu)

must be set to delta mode which also disables the optimising.

High Inertia Loads

High inertia loads such as centrifugal and axial fans , grinders, flywheel presses, etc., may require a larger size
of soft -start than the motor. For example, a 75kW starter may be needed for a 55kW motor. This is necessary
due to the extra heat produced by the thyristors due to the extended start times and/o r higher over -currents.
If very high inertia loads are involved, then an analysis of the starting characteristics should be made. This
will require accurate data about the motor speed  -torque and speed -current characteristics as well as the load
characteris tics. For further information, consult your supplier. Consideration must also be given to thermal
overload and fuse protection systems when extended start times are involved. This must be as for heavy duty
starting, as a standard thermal overload will trip  under these conditions. A heavy -duty start thermal overload
or an electronic overload with dual settings for start and run is recommended. Modern HRC motor fuses will
allow for some overload during the start, but the fuse curve, giving time/current data, will give an indication
of suitability for the particular application.

Frequent Starting

High starting frequencies require careful consideration of the soft -start thermal capabilities. In many cases a
standard sized VMX-synergy ™ may be suitable as start times are generally shorter for this type of application.

If this is not the case , then a larger soft -start may be required ( please refer to Motortronics for further
information) .

IERS

Drives which operate for long periods of time at less than 35% of their rated capacity can benefit from the
energy saving function (iERS optimising) of VMX-syner gy™ which will adjust the thyristor triggering to reduce
the excitation losses of the motor. This will lower the running temperature of the machine and help to extend

its life.

Soft -Stopping

Soft-stopping can reduce positive surge pressures in pipelines o n shutdown. It is necessary to make sure that
the ramp -down time is long enough to remove the energy from the fluid before the firing of the thyristors is
stopped, otherwise the surge pressure may still be present. Soft  -stopping can also be successfully ap plied to
loads such as conveyer belt systems where sensitive items such as bottles are being transported.
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Reversing Configuration

VMX-synergy ™ soft -starters used in conjunction with contactor controlled reversing and plug -braked motors
show considerable benefits to the user by reducing mechanical and electrical stresses, particularly when
utilising the current limited start feature. It is requir ~ ed, with this type of application, to insert a 150 to 350
millisecond delay between the opening of one contactor and the closing of the other, to allow any residua

flux in the rotor to die away . See section 2.9.3 for details.

Replacement of Fluid Coupling s

Soft-starters can replace fluid couplings yielding benefits of higher efficiency running and lower costs to the
user. If the coupling is used to magnify the available breakaway torque, it may be necessary to replace the
fitted motor with another of a lar  ger size or one with a high starting torque characteristic before a soft  -start
can be employed.

Two -speed Motor Applications

Two speed motors, whether Dahlander connected or with dual windings, can be soft started at each speed,
provided that the start is initiated when the actual motor speed is less than  the synchronous speed for the
winding selected. This is particularly important when changing ~ from high to low speeds.

Multiple Motor Starting

See section 2.9.4 of the Electrical Installation chapter for details.

Overhauling Loads

Certain applications can over -speed the motor as part of normal operation. Power flow is then from the
motor to the supply. It is important that the optimising is disabled during the ove r-speed condition and
reinserted during normal conditions.
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Application Table

The following table shows common motor applications that suitthe ~ VMX-synergy ™ soft -starter. It lists typical
breakaway torque requirements as a percentage of motor full -load torque (FLT). For the most satisfactory
soft-start in a given application, the motor should have a full  -voltage locked -rotor -torque (LRT) that is at least
twice the breakaway torque ( e.g. For a reciprocating compressor the FLT is normally in the region of 50%
motor LRT). As a general rule, the higher the motor LRT is above the load breakaway torque, the greater the
control over the starting process.

Application ETRE Y Remarks
Torque
Agitator 35 Z
Air compressor - rotary, unloaded start 257235 Z
Air compressor - reciprocating, unloaded |50z100 Z
Air compressor - screw type, unloaded |30 Usually two -pole motor
Ball mill 30z50 Eccentric load, needs high starting torque motor
Carding machine 100 Often high inertia
Centrifuge 50790 Usually high inertia
Centrifugal fan - dampers closed 10z25 Usually high inertia
Centrifugal fan - dampers open 10z25 Usually high inertia, very long ramp times
Centrifugal blower - valve closed 257235 Z
Centrifugal blower - valve open 30z40 Can have long ramp time
Conveyor - horizontal, unloaded 10250 Z
Conveyor - horizontal, loaded 100z150 Z
Conveyor - vertical lifting, unloaded 50285 Z
Conveyor - vertical lifting, loaded 1007175 Z
Conveyor - vertical lowering, unloaded 10z40 Z
Conveyor - vertical lowering, loaded 10z25 Z
Crusher (not rock) - unloaded 25275 Can be high inertia
Drilling machine - unloaded 10 Z
Fan, axial-flow propeller 20z40 Z
Feeder- screw 1007175 Needs high starting torque motor
Feeder- vibrating, motor driven 1007150 Needs high starting torque motor
Grinder - unloaded 10z25 Usually high inertia
Hammer mill 207125 Eccentric load, needs high starting torque motor
Mills - flour etc. 30z50 Z
Mixer - dry contents 35775 Z
Mixer - fluid contents 10z40 Z
Mixer - plastic contents 757125 High torque motor offers advantage
Mixer - powder contents 757125 High torque motor offers advantage
Pelletizers 507100 Z
Press, flywheel 507150 Needs high starting torque motor
Pump - centrifugal 10z25 Soft stopping useful
Pump - positive displacement, piston type [100z175 Needs high starting torque motor
Pump - vane type, positive displacement [100z150 Needs high starting torque motor
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Application Breakaway Remarks
Torque
Rolling mill 30z50 Z
Saw, band 10z35 Z
Saw, circular 25750 May be high inertia; Plug brake may be useful
Screen, vibrating 30z60 Z
Transformers, voltage regulators Nil Change firing mode
Tumblers 30z100 Can be eccentric load, may need high torque motor

Concepts and principles of fixed  -speed induction motor starting and

control
Since itAs invention one hunpghaseidduciion aotar haa lgeoome dndvafthest andar d 3
most familiar items of industrial equipment ever known. Due to its simplicity of construction, low cost,

reliability and relatively high efficiency, it is likely to remain the prime source of mechanical energy for the
foreseeable future.

Introduction

Energy conversion, from the electrical supply to rotating mechanical energy, is a characteristic of all motors.

To regulate energy flow, most motor circuits require a mechanism to connect and disconnect them from their

electrical power source; electro -mechani c al switches, known as YContactorsA

achieving this control. Even today, more than one hundred years after their introduction, contactor -based

systems remain the most widely used method of motor control. Nevertheless, there is a definite trend

towards more sophisticated electronic systems of con trol being applied to fixed -speed motor drives. This

section will discuss these newest forms of control - namely, electronic, microprocessor -controlled, optimising

soft-starters such as VMX-synergy ™.

é Note: Since there is a wealth of detailed literature a vailable in the technical press, itis not proposed

to dwell too heavily on the specifics of realising the electronic control system, but rather, to offer an
outline of its various capabilities.

The Induction Motor
In order to appreciate the benefits of u sing an electronic controller, it is important to have some
understanding of the characteristics and limitations of the induction motor and the electro -mechanical
systems currently used to control them. The standard, fixed -speed induction motor fulfils two basic
requirements:

1 To accelerate itself and its load to full speed (or speeds with multi  -speed motors) .

1 To maintain the load at full speed efficiently and effectively over the full range of loadings.
Due to the constraints of materials and design, it can  be difficult to achieve both objectives effectively and
economically in one machine. So, how does a motor start in the first place? As mentioned earlier, motors
convert electrical energy drawn from the power supply into a mechanical form, usually as a sha ft rotating at
a speed fixed by the frequency of the supply. The power available from the shaft is equal to the torque
(moment) multiplied by the shaft speed (rpm). From an initial value at standstill, the torque alters, up or down,
as the machine accelera tes, reaching a peak at about two thirds full speed, finally to become zero at
synchronous speed.
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The Induction Motor (continued)

This characteristic means that induction motors always run at slightly less than synchronous speed in order
todeveloppower -t he Ysl ip speedA and, hence the term asynchronous.
motor torque/speed curve and illustrate s this most important characteristic.

Pull Out Torque
(M)
TORQUE

Locked Rotor Torque

(LRT, Ma) Pull-up Torque

Full Load Torque ( FLT, Mn)

Synchronous speed

0 SPEED S

Torque/Speed Curve z Induction Motor

As for each type of motor, so each load coupled to an induction motor has its own speed/torque curve:

Pull Out Torque
(M)
TORQUE

Locked Rotor Torque

(LRT, Ma) Pull-up Torque

Full Load Torque ( FLT, Mn )

Synchronous speed

0 SPEED S

Torque/Speed Curve z Coupled Load
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7. Applications  (continued)

The Induction Motor (continued)
The acceleration of a motor -load system is caused by the difference between the developed torque (motor)
and the absorbed torque (load), and is shown by the shaded area in the next figure:

Pull Out Torque
(Mx)
TORQUE

Locked Rotor Torque
(LRT, Ma)

Full Load T FLT, M
Pull-up Torque ull Load Torque ( n)

Synchronous speed

0 SPEED S
Torque/S peed Curve z Accelerating Torque
Obviously, the larger the difference, the faster the acceleration and the quicker full speed is reached - and,
coincidentally, the greater the stresses experienced by the supply and drive systems during the acceleration
process. An Jidealj start would accelerate the |l oad with ju

reasonable time, and with minimum stress to the supply and drive mechanisms.

Broadly speaking, the motor speed/torque characteristic is controlle d by the rotor resistance - a motor with
high rotor resistance can generate its peak torque (pull  -out torque) at standstill giving the high break -away
torque characteristic, which reduces steadily as the speed increases and becoming zero at synchronous
speed. At the other end of the scale, a motor with a very low rotor resistance will produce a low starting
torque but will generate its peak torque closer to the synchronous speed. Consequently , this type of motor
runs at full power with higher operating effi  ciency and low slip speed. It is possible to combine the twin
requirements of high starting torque and efficient full -speed operation within a single motor by techniques
such as double -cage or deep bar design, and this, usually, is the motor  characteristic chosen for lifting and
hoisting applications:

(see over)
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Pull Out Torque

(M)
TORQUE
ve a
Locked Rotor Torque
(LRT, Mx) Pull-up Torque
Full Load Torque ( FLT, Mn)
Synchronous speed
0 SPEED S
Method A: Direct -on-Line
The most simple means of controlling energy flow to an induction motor is to interrupt the power supply by
a single, solenoid operated, 3 -phase switch, known as a contactor. Very widely applied, the method is known
various| y-omlsi nedji ,r-th&chice nesg ¢ § 3editcec and is the wusual form of
the first, and most important consideration. As a result, it is most often used on small motor sizes (up to
approx. - 22kW), or where the supply is strong enough to withstand the inrush and starti ng current surges

without causing unacceptable voltage drops.

The harsh, damaging effects described earlier are all imposed by direct -on-line starting and, as a control
method, it is the most destructive of equipment. Its simplicity and apparent low cost, although attractive at

first sight, hide large cost penalties in the shape of increased maintenance, reduced transmission  equipment
life and higher risk of motor failure, particularly when frequent starting and stopping is needed. In larger
sized motors special strengthening is necessary, at higher cost, before they can be safely used with direct -
on-line starting. However, the shortcomings of the direct -on-line starter have been recognised ever since
motors have been used and alternative systems have been developed over the years to reduce the damaging
effects of this form of control.
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7. Applications (continued)

Method B: Star -Delta and other Reduced Voltage Starting Systems

Reduced voltage starting makes use of the fact that motor torque is proportional to the square of the terminal
voltage; the most familiar type of reduced -voltage starter is the star -delta starter. Consisting of three
contactors and a time switch (which can be mechanical, pneumatic, electrical or electronic), the star -delta
starter changes the motor winding configuration from an initial star connection to a delta as the motor
accelerates. The change -over or transition point is controlled by the time switch a  nd is usually arranged to
be approximately at 80% of full speed. The effect of starting in star is to alter the voltage across each stator
winding to 58% of normal. This reduces the starting torque to a third of locked rotor torque (LRT) with a
consequent reduction in starting currents and acceleration forces.

Although an apparent improvement over the direct system, significant disadvantages still remain. The
transfer from star to delta momentarily removes the motor from the supply. During this time the mot oris
under the mechanical influence of the rotating load and, at the instant of disconnection, current will still flow

in the rotor bars due to the time delay necessary for the magnetic flux to die away. Therefore, there is a
residual f | ux sulfdce ofthegatajing mtor, vthibhecuts the stator windings, generating a voltage
whose frequency depends on the rotor speed. If the load inertia is small, such as in a pump, or if the friction

is high, there could be a significant loss of speed during  the time the supply is disconnected.

In this case, when the reconnection to delta is made, a large phase differential can exist between the supply

and the rotor fluxes. This can give rise to very large current surges (as much or more than full -voltage lock ed
rotor current), together with massive transient torque oscillations, which can peak at levels in the region of
fifteen -times full -load torque. Although the effects described are only present for a very short period of time
(about one fifth of a second), they are sources of great stress and damage to the whole drive system, and

where frequent starting is necessary, invoke high maintenance costs. The current surges, in the form of a
very high Il evel short duration J3s peadkysafgomputercentrohsystemsncr easi ng
and other J3sensitivej electronic equipment. The voltage di s

and can cause severe problems, especially when larger motors are involved.

There are methods of control, fo r example, the Wauchope starter, which eliminate or reduce the
reconnection transients. However, such starters are expensive and have reliability implications; for these
reasons they are not widely applied.

The star-delta starter also has disadvantages due to the restricted starting torque available (if you need 40%
LRT to break-away, you can only increase the motor size, or revert to direct -on-line). Combined with the
severe effects of the re -switching surges, and the additional costs of bringing six condu  ctors from the motor
to the starter instead of only three, star -delta only offers an imperfect solution to the problem of starting the
induction motor.

Method C: Primary Resistance Starter

It has long been recognised that the transition step in the star  -delta system was a source of problems such
as welded contactors, sheared drive shafts etc., and for many years a method of stepless control has been
available in the form of the primary resistance starter. This type of controller inserts a resistance in one, or
more often in each, of the phase connections to the stator at start ~ -up, after which it is progressively reduced
and shorted out at the end of the acceleration process. Frequently, the resistances are movable blades that

are gradually inserted into an e lectrolyte liquid. The mechanism is usually large and expensive, both to
purchase and to maintain, and considerable heat is created by the passage of current through the electrolyte
resistor. This limits the starting frequency (because the electrolyte has to condense back to liquid before a
new start can proceed), and these restrictions prevent this starter from being a popular option when selecting

a control system. However, it has the distinction of being the smoothest and least stressful method of
accelerating an induction motor and its load.
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7. Applications (continued)

Method D: Other Electro  -Mechanical Systems

Other control methods such as auto -transformer starting (popular in North America), primary reactance
starting etc., are employed to a greater or lesser extent, to compensate for some of the disadvantages of
each type of starter discussed. Nevertheless, the fundamental problems of electro -mechanical starters
remain, and it is only in the last decade or two that their dominan ce has been challenged by the introduction
of power semiconductors controlled by electronics.

The Semiconductor Motor Controller
During the 1950As, much effort wa-Ryemptransistar devioe which lead ttiee v e | o p me n-
power to switch la rge currents at high voltages when triggered by a very small pulse of current. This device

became known as the silicon controlled rectifier (SCR), or
soft starting systems are built. The characterist ic of most interest is the ability of the thyristor to switch rapidly
(in about 5 millionths of a second) from 3OFF} to 3ONj whi

through the device falls to zero, - which conveniently, happens at the end of eac h half-cycle in alternating
current supplies.

By controlling the switch -on point of a thyristor relative to the voltage zero crossing in each half wave of an
alternating current, it is possible to regulate the energy passing through the device. The closer the turn -on
point is to the voltage zero crossing point, the longer the energy is allowed to flow during the half -cycle.
Conversely, delaying the turn -on point reduces the time for the energy to flow. Putting two thyristors back -
to-back (or anti -parallel) in each of the phase connections to a motor, and by precisely controlling their turn -
on points, an electronic soft starter continuously adjusts the passage of energy from the supply so that it is

just sufficient for the motor to perform satisfactorily.

So, for instance, by starting with a large delay to the turn on point in each half cycle, and progressively
reducing it over a selected time period, the voltage applied to the motor starts from a relatively low value and
increases to full voltage. Due to the motor torque being proportional to the square of the applied voltage,

the starting torque follows the same pattern giving the characteristic smooth, stepless start of the soft -starter.
Running Induction Motors

Once a start has been completed the motor oper ating efficiency becomes of interest. When working at or
near full load, the typical 3 -phase induction motor is relatively efficient, readily achieving efficiencies of 85%

to 95%. However, as shown below, motor efficiency falls dramatically when the load f alls to less than 50% of
rated output.
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7. Applications (continued)

Running Induction Motors

100%
— 1
EFFICIENCY
1
0 1/2 1M
LOAD

Motor Efficiency/Load Characteristic

In fact, very few motors actually experience consistent fully rated operation, the vast majority operate at
much lower loads due to either over -sizing (a very frequent situation), or natural load variations. For Fan and
Pumping applications, the affinity laws will allow the inverter drive to show ve ry considerable energy savings
over virtually all other methods of control through varying the speed of the motor in response to changes in

load. Where motor speeds cannot be varied, an optimising version of semicondu ctor motor controller, such
as VMX-synergy™ will also produce energy savings in lightly loaded motors. Less sophisticated systems of
soft -starter remain at full conduction and the motor then behaves as if it were connected directly to the mains
supply. However, at light loads and mains voltage s, induction motors always have excess magnetic flux, and
efficiency loss and power factor degradation result. By detecting the load at any instant, and adjusting the
motor terminal voltage accordingly, it is possible to save some of the excitation energy and load loss and
improve motor power factor when the motor is running inefficiently at light loads.

LOSSES LOAD

/ STRAY
— | EXCITATION

MECHANICAL

0 12 17
LOAD

Motor Efficiency/Loss Characteristic
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7. Applications (continued)

Running Induction Motors (continued)

All VMX-synergy ™ soft -starters are microprocessor controlled, and this gives them a number of advantages.
Firstly, there are no adjustments to be made for the energy saving function: all calculations necessary to find

the best degree of phase -back of the thyristors for an y load condition is made by the microprocessor.
Secondly, the start always synchronises with the supply voltage and a special structure of turn -on pulses
virtually eliminates the inrush currents normally associated with motor start -up; this happens every t ime.
Lastly, there is the absolutely stepless starting process, found only with the primary resistance or reactance
electromechanical starters - but without the wasted energy, and with the opportunity to control the
maximum current allowed to flow during t he starting process. Other features such as soft stopping are
included to give considerable control over all modes of induction motor operation.

Reliability Considerations

An aspect of electronic controllers for induction motors which is of increasing con cern is that of reliability.
There is little point in installing an expensive item of electronic equipment to save potentially considerable
amounts of money if the device is unreliable to the point that vital processes are constantly interrupted.

There are electronic products in the marketplace which appear to offer soft starting cheaply. They almost
always rely on less advantageous technologies such as analogue control, or half  -control, where one of the
two thyristors in each phase is replaced with a diode . There are systems which only control the energy flow
in one phase while the other two are directly connected. Owing to the variable quality and performance of
many so -called inverters and soft -starters available to the unsuspecting purchaser, internation  al standards
for these products have been developed.

So far, IEC 609474-2 -HAC Semiconductor Motor Contr ol | starteyinavery
important respect, including thermal and overload performance as well as electromagnetic compat ibility. By
ensuring that any motor controller equipment purchased conforms to IEC 60947 -4-2, a user should be
reasonably safeguarded from shoddy or inadequate products when specifying equipment for future
installations. A particular advantage of the use o  f the optimising soft starter is its impact on the maintenance
requirements of associated electro -mechanical equipment. Optimising lowers the surface  temperature of
the motor by reducing the losses within the motor. This prolongs the motor life - and reduc es heating of the
surrounding atmosphere in the process. If the atmosphere is subject to air conditioning, reducing the heat

input will reduce the air conditioning costs.  Reduced starting and running currents reduces cable losses and,
contactor switching operations are carried out under the most advantageous conditions. No current flows

on switch -on since all switching is carried out by the thyristors - virtually eliminating the need for  contact
replacement.

Indeed, there are a growing number of installatio  ns where contactors are no longer employed, being replaced
by controllable circuit breakers or isolators instead.

In summary, electronic controllers for most fixed  -speed applications are opening new ways of increasing the
efficient operation of induction m  otors, as well as offering significant benefits  in control. Intending users need
to ensure themselves of the quality and performance of any products they expect to fit , and this can be
reasonably expected if compliance with the  appropriate IEC standards is demanded.
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endix
Al. Soft Starter Sizing P

Introduction
VMX-synergy ™ 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.
The VMX-synergy ™ soft starters are protected using full | T motor overload with
memory.

Motor overload 'cold’ trip curves
(20°C ambient)

1040

=
(=]

Trip time ( seconds )

1 15 2 2.5 3 3.5 4 4.5
Multiple of Motor FLA

= (Class10 === (Class20 ===(Clazs30
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Al. Soft Starter Sizing (continued)

Index Rating
VMX-synergy ™ Index Ratings*
Model Number le (A) Standard Operation AC -53a; X-Tx; F
VMX-SG¥101 to VMX-SG¥|,0, 195  |acS53a: 3.5-17; 90-5
205
\Q’r':’éx'SGV301 o VMX-SG¥ 4519500 |AC53a: 3.5-17; 90-3
VMX-SG¥401 to VMX-SG¥|g10 101080 AC53a: 3.5-17; 60-3
ENE

* Index ratings AC -53a and AC-53b are specified by IEC standard # 60947 -4-2.
IEC Index Ratings are comprised of Rated Operational Current (lg), Utilization
Category, Overload Current Profile (X-Tx),and Duty Cycle (FS)or OFFtime.

Index Rating Exampleg Standard Operation (AG3a Utilization Category per IEC 6094-2)

17to 195 - AC-53a: 3.5-17;90-5

Duty Cycle (~S)
90-5 = 90% duty cycle - 5 cycles/hr

[ f mul t i |l e starts/ hr are required, 90% D
Overload Current Profile (pX—Tx)

3.5-17 = 3.5 times rated current (le) for 17s
Utilization Category
AC-53a = controller semiconductors provide squirrel  -cage motor Start, Run, and Stop control
L= Rated Operational Curren t (le)

17 to 195 = controllers with Rated Operational Currents from 17A to 195A

Standard Overload Current Profile and Duty Cycle
VMX-synergy ™ has been designed for a specific Overload Current Profile and Duty Cycle as shown in the
previous VMX-synergy ™ Index Ratings section of this chapter.
The Overload Current Profile is expressed by two symbols, X and Tx.
X denotes the overload current as a multiple of | e and represents the maximum value of operating current
due to starting, operating, or manoeuvring under overload conditions.
For example, X=3.5 means that the maximum overload start current allowed is 3.5 times FLC.
Tx denotes the duration of the controlled overload currents during starting, stopping, operating, or
manoeuvring .
For example, Tx =17 means that the maximum allowed overload current is permitted for up to 17 seconds
only.
The Duty Cycle is expressed by two symbols, F and S which describe the duty and also set the time that must
be allowed for cooling.
F is the ratio of the on -load period to the total period expressed as a percentage.
For example, F=90 means that the soft starter is ON for 90% of the time and then OFFfor 10% of the time
between each start.
If there are not multiple starts per hour, then the Duty Cycleis continuous.
S is the number of starts or operating cycles per hour.
For example, S=5 means that the soft starter is capable of 5 equally spaced starts per hour.
These characteristics are summarized in the Figure overleaf.
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Al. Soft Start Sizing(continued)

Standard Overload Current Profile and Duty Cycle (continued)

‘ Standard Overload Current Profiles and Duty Cycles

Model Rated Current (A) Class 10 O/L Multiple (X Cla_sr?mlé) ((')I'QS Starts/Hour (S) Duty (F)
VMX-SGY101 17

VMX-SGY103 22

VMX-SGY105 29

VMX-SGY107 35

VMX-SGY109 41

VMX-SGY111 55

VMX-SGY113 66 >
VMX-SGY115 80

VMX-SGY117 100

VMX-SGY201 132

VMX-SGY203 160

VMX-SGY205 195 35 o 90%
VMX-SGY301 242

VMX-SGY303 302

VMX-SGY305 361

VMX-SGY307 430

VMX-SGY309 500

VMX-SGY401 610 3
VMX-SGY403 722

VMX-SGY501 850

VMX-SGY503 960

VMX-SG Y505 1080
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Al. Soft Start Sizing(continued)

Sizing Chart

Step 1 - Select the
application from the
list and follow that
column down.

Typical Applications

Standard Duty

Medium Duty

Agitator

Compressor - Rotary Vane
Compressor - Scroll

Bow Thruster - Zero Pitch
Fan - Low Inertia

Feeder - Scr

N
Lathe Machines
Moulding Machine
Plastic and Textile Machines
Pump - Submersible
- Centrifugal

Pump - Submersible

- Rotodynamic
Saw - Band
Transformers

Voltage Regulators

Compressor - Centrifugal

Compressor - Reciprocating

Compressor - Rotary Screw

Ball Mmill

Bow Thruster - Loaded

Conveyor - Loaded

Grinder

Hammer Mill

Mills - flour etc.

Mixer - Loaded

Pelletizers

Press, Flywheel

Positive Displacement Pump
- Reciprocating

Positive Displacement Pump

- Rotary

Pump Jack

Rolling Mill

Roots Blower

Saw - Circular

Screen - Vibrating

Tumblers

Crusher

Shredder

Wood Chipper

Fan - High Inertia >85A

For centrifuges make
selection at
1(A) = motor FLA x 2.3

Step 2 - Confirm the
rated starting
capability of the soft
start against the
application.

Trip Class

Rated Starting Capability

Max Starts per Hour

Trip Class 10
3x Motor Current - 23secs
3.5x Motor Current - 17secs
5 starts/hour

or 3 starts/hour

Trip Class 20

4x Motor Current - 19secs

5 starts/hour

or 3 starts/hour

Trip Class 30

4x Motor Current - 29secs

s/hour

or 3 starts/hour

Step 3 - Consider the
operating environment
and make the model
selection on a higher
horsepower rating.

Height Above Sea Level

Operating Temperature

Increased Starts per Hour

up to 2000m.

Use our online tool to select the model

Standard operating height is 1000m, for every 100m increase motor Amps/kW/HP by 1%
Example: For a 100A motor at 1500m make model selection based on 105A (5% higher)
Standard operating temperature is 50degC, for every 1degC above, increase motor

Amps/KW/HP by 4%, up to 60degC

Example: For a 100A motor at 55degC make model selection based on 120A (20% higher)
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Al. Soft Start Sizing(continued)

Sizing Chart (continued)

Motor Rating In Line Motor Rating In Delta
400V 460V 400V 460V Select Model Select Model
kw le(A) HP 1e(A) kw le(A) HP le(A) 5 starts/hour @ 50 °C 5 starts/hour @ 50 °C
75 17 10 17 15 29 20 29 SGY-101 SGY-103 SGY-105
11 22 15 21 185 38 25 36 SGY-103 SGY-105 SGY-107
15 29 20 27 22 50 30 47 SGY-105 SGY-107 SGY-109
185 85 25 34 30 61 40 59 SGY-107 SGY-109 SGY-111
22 41 30 40 37 71 50 69 SGY-109 SGY-111 SGY-113
30 55 40 52 45 95 60 90 SGY-111 SGY-113 SGY-115
37 66 50 65 55 114 75 113 SGY-113 SGY-115 SGY-117
45 80 60 77 75 139 100 133 SGY-115 SGY-117 SGY-201
55 100 75 96 90 173 125 166 SGY-117 SGY-201 SGY-203
75 132 100 124 110 229 150 215 SGY-201 SGY-203 SGY-205
90 160 125 156 150 277 200 270 SGY-203 SGY-205 z
Step 4 - Select your 110 | 195 | 150 | 180 185 | 338 | 250 | 312 SGY-205 z z
it @7 Vlidztge it 3 starts/hour @ 50 °C 3 starts/hour @ 50 °C 3 starts/hour @ 50 °C 3 starts/hour @ 50 °C 3 starts/hour @ 50 °C
Horsepower and select
model. 90 160 125 156 150 277 200 270 z z SGY-301
110 195 150 180 185 338 250 312 z SGY-301 SGY-303
132 242 200 242 220 419 350 419 SGY-301 SGY-303 SGY-305
160 302 250 302 300 523 450 523 SGY-303 SGY-305 SGY-307
200 361 300 361 355 625 500 625 SGY-305 SGY-307 SGY-309
250 430 350 414 425 745 500 717 SGY-307 SGY-309 z
280 500 400 477 500 866 600 826 SGY-309 z z
3 starts/hour @ 40 °C 3 starts/hour @ 40 °C 3 starts/hour @ 40 °C 3 starts/hour @ 40 °C 3 starts/hour @ 40 °C
250 430 350 414 425 745 500 717 z z SGY-401
280 500 400 a77 500 866 600 826 z SGY-401 SGY-403
355 610 500 590 600 1057 800 1022 SGY-401 SGY-403 SGY-501
400 722 600 722 710 1251 | 1000 | 1251 SGY-403 SGY-501 SGY-503
500 850 700 840 850 1472 | 1100 | 1455 SGY-501 SGY-503 SGY-505
560 960 800 960 950 1663 | 1250 | 1663 SGY-503 SGY-505
630 1080 900 1080 1100 | 1871 | 1500 | 1871 SGY-505

For In-Delta connections, all six motor wires must be available for connection, and it is critical to
exactly follow the In-Delta wiring diagram. Nine-lead motors CANNOT be connected in the delta. The
Soft Starter will only sense the Phase Current, which is about 58% of the Line Current.

For In-Delta connections, a main contactor that is controlled by the Run relay of VMX-synergy ™ must
be used in the incoming power circuit for isolation. Circuit breaker isolation alone is not sufficient.
iIERSenergy optimizing feature is not available for In-Delta connections.

Q> >
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A2. Glossary of Terms Appendix

Breakaway Torque : The minimum torque required to achieve rotor movement

for the motor with its load.

Current Limit _: The current at which the ramp is held. For VMX-synergy ™, current

limit is only active during start -up where it contributes to the motor control

function. Th is feature is particularly useful when starting high  -inertia loads that

require an extended start -up period (see also Overload Level).

Direct -On-Line (DOL) : The direct connection and disconnection of a motor from the AC main supply by
means of a contactor or switch. Acceleration and operation is at full mains voltage only.

iERS intelligent Energy Recovery System. An advanced motor control technology proven to reduce the energy
consumed in fixed speed motor applications. It matches the power consumption to the load required by
intelligently monitoring and regulating energy consumption, voltage, current, and power factor during the
motor starting and running  stages. iIERS automatically bypasses itself when it is not needed and continues
monitoring to re -engage itself as needed.

Inrush Current _or Locked Rotor Current : The current that flows at the instant of connection of a motor to
the power source. It is limited by the impedance presented by a de  -energized motor and the applied voltage.
Usually expressed as a multiple of motor full -load current.

Kick -start Voltage : The percentage of supply voltage applied before commencing ramp  -up when a load has
a high breakaway torque and the standard settings of pedestal voltage may not allow sufficient torque to be
develope d by the motor to cause acceleration.

Locked Rotor Current _: Same as Inrush Current (defined above).

Overload Level : The level of current at which the controller overload begins to integrate. For VMX-synergy ™,
the overload detector is always active and pro vides protection against prolonged over -current operation.
Pedestal Voltage : The voltage that the unit applies to the motor at start ~ -up. It is expressed as a percentage
of the rated supply voltage.

Power Factor : The ratio, expressed as a trigonometric cosine, of the real power consumption to the apparent
power consumption.

Top of Ramp (TOR) : The unit achieves Top of Ramp (TOR) when it completes the start -up stage of motor
control ( this occurs when the voltage app lied to the motor first equals the main supply voltage)

Soft -start : The regulation, by electronic means, of the supply voltage from an initial low value to full voltage
during the starting process. This overcomes the inherent drawbacks of a switched suppl y. The motor torque
is modified in proportion to the square of the voltage applied.

Trip : A trip occurs when the unit removes power to the motor because its operation equals the limit imposed

by one of its self -protection features.
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A3. Updating VMX -synergy ™ Appendix

Introduction
In the event that the VMX-synergy ™ unit requires a firmware update, this can be
achieved on an installed unit without the need for any additional equipment other
than a USB memory stick.

Instruction for Updating
Obtain a USB flash drive and ensure that it has been formatted to FAT32.
Part number USB -KEY is a USB flash drive that has been verified to work with  VMX-synergy ™. Other
flash drives may not physically fit or ma y not perform correctly. Available to purchase from
Motortronics .
Download a new firmware zip file from : http://www. motortronics .com
Copy the zip file into a suitable location on your PC that you can extract all of the firmware files

[ e
@\ )v » Libraries » Documents » Dootload » v | iy | Seareh Bootioad pel
Oganize v Shaewith v Bumn  New foldes = v Hi @

£ Tavorites , Documents library oy
Ml Desktop Bootload i
# Duemloads

Dropbox

%, Recent Places 1) SGY-U-01-V0005.zip

- Libraries
* Documents
il @' Music =
&= Mictures
B videos

1% Computer
& osc)
o= Removable Disk (F:)
G# general (\FEWIN) (G:)
3 richard.coker \\FFWIN\homes) (H:)

Right click on the zip filé ahd select extract all. This will create an unzipped directory in the same location with
the same name.

=]
@ ) » Libraries » Documents » Dootload » v |4y | Search Bootioo 2
Oanize v Shaewith v Bum  New folder = v H ©

Favaritex “ Documents library et Ban ! Foldaiss
B Desktop Bootioad
# Downloads Name ’ Date modified Type
Dropbox
SGV-U-01-V0005

1) SGY-U-01-V0005 2ip 5/11/201312:-24 Compressed (zig 1,637 KB

| Recent Places

- Libraries

*| Documents
o' Music

== Pictures

B Videos

™ Computer
& os(c)
e Removable Disk (F:)
3% general (\\FEWIN} (G:)

C* richard.coker (\\FEWIN\homes) (H:)
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A3. Updating VMX-synergy ™ Firmware (continued)

Double click on the new directory to display the unit update files. Select all files and copy them to the ro ot
directory of the USB flash drive.

s e
C,w » Libranes » Documents » Bootioad » SGV-U-01-V000S ~ [ 4 | search sv-v-01-vouos P
Organize v | Open Share with » E-mail Bum New folder W @&
¢ Favorites “ Documents library e b ok
B Desktop SGY-U-01-V0005 B
i Downloads Name . Date modihicd ype Suze &
Dropbox
% Recent Places L1 8AP.bin
| BAU.bin
i Libraries 166 EN .
¥ Documents L LBLRR B
2 Nhasic [ Bwsw
&= Pictures B2
& videos L EBRU SN
BSLP.BIN
% Computer __ BSLPG.BIN
& osic) BSLUBIN
= Removable Disk (k) ESUUGER
* general (\WFEWIN) (G2) | BSP.EM —
# nchard.coker (\FEWIN\homes) (H:) L} BSPG BN i
BSUBIN IZp {
3 Enginccring (\FEWINVProdDev) () o
2 ProdDev (\EWIN) (P L] Scan for Viruses...
BUDP.BIN
&9 ControlledDocs CAFEWIN) (Z) e Sawah S
.\‘ Network __ CCGNL.BIN & s »
r CCRD.BIN KB
& ANDYM — Mount (Virtual CloneDnve E:) o
1% §OD-PC i 1358
M CANONT086 COGN.BIN Send to » 11 k8
/8 DAVET-PC SOf0AN Cut
88 ENGINEER-PCL L) CYRGRLOM Copy
/% FLDACKUP SVERDEM
B FECVS DEBIN Create shortcut |
Pt + | T DOC-SGY-BOO ILOADING-VO2.pdf Delete at 0 .l
59 items selected Sename
[
P~ NGl
g‘\/v s } Lomputer » Removable Disk (F:) v Removable D »
Organize = Sharewith =  Bum  Mew folder = )
T A Name ’ Date modified Type Sive A
B Desitop BAPbIn
# Downloats BAU.bin
Dropbox BGEIN
% Recent Places BLPEIN
BLUBIN
| 3 Libraries BRP.BIN
% Documents _ BRUBIN F
@ Music = |1 BSLPEIN
& Pictures |\ BsLpGBIN
B videos _| BSLUBIN
| BSLUGAIN
1% Computer _ BSPEIN
& osc | BSPGBIN
e Removatie Disk (F:) BSUBIN
& general (AFEWIN) (G) |} BSUGEIN
G richard.coker (\FEWIN homes) (H) | BupP.BIN
& Engineering (\FEWIN\ProdDey) (1) _ BUDUBIN
5 ProdDev (WFEWIN) (P:) | CCGNBIN
5 ControlledDocs (WFEWIN) (Z:) ] CCROBIN
| CHBIN
€ Network COGNBIN
| CORDBIN
|} cvRGNBIN
1% CANONB6 _) CVRRDBIN
1% DAVLT-RC ) DEBIN
1 INGINETR-PCL 1 DOC-5GY-BOOTLOADING-VOZ.pdf
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A3. Updating VMX -synergy ™ Firmware (continued)

USB Flash Drive

o
2
A
-
-
-
2
=
Pl

Insert the USB flash drive into the USB
connector on the VMX-synergy ™ unit .

Use the touchscreen to navigate to the
Update Firmware selection button.
Home >> Device >> Update Firmware .

Thenext screen shows tF
firmware version and the firmware version
previously copied to the USB flash drive.
Depress the Start Firmware Update button.

S10514.CRY
S20701.CRY
830204 48X

o o

Confirm the firmware update by pressing
YES.

Ensure the VMX-synergy™ unit remains
pow ered during the update process.

Once the firmware files are transferred to

the VMX-synergy ™ unit, the update process Updating Firmvare #1
will commence. The update process is a —
three -step process indicated on the

touchscreen.
Once the wupdate is complete, VMX-
synergy ™ will reboot and display the status
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A4. User Serviceable Items

Fan Replacement

Replacement Fan Part Numbers
It is recommended that replacement fans are replaced with original specification
fans available from the manufacturer. Alternatives may have inferior performance
leading to potential overheating and damage to the ~ VMX-synergy ™ unit.
Part numbers for the replacement fans are detailed in the table below:

Appendix

VMX-synergyM Replacemernt Fans

Part Number

Description

ForVMX-SG¥Models

FANOQOZXD Cooling fan, replacement, faMXsynergy™ series soft starters, 60 x 60 x 15 mm 101 thru 117
FANOO3YD Cooling fan, replacement, faMXsynergyM series soft starters, 80 x 80 x 15 mm 201-205
FANOO7D Cooling fan, replacement, fMXsynergyM series soft starters, 120 x 120 x 25 mm 301 thru 305

FANOOS (110V)

Cooling fan, replacement, fMXsynergyM series soft starters, 171 x 151 x 151 mm

307 thru-309

FANOO9 (230V)

Cooling fan, replacement, fMXsynergyM series soft starters, 171 x 151 x 151 mm

307 thru-309

@ All fans(exceptFAN008 and FAN09)require 4 butt-spliceterminals. Part number MI$17
(@FANO0O07 also require 4 push rivets. Part number MISC652.
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A4. User Serviceable Items (continued)

Fan ReplacemdarMethod Flowchart.

* One fan must be removed to observe the voltage  —

rating label ! _——
et @
| . EL% -’1}_.
1 If fanvoltage is 24\pleaseuse Method 1. | | a1 HJ ;} Jﬁ_ﬁ
1 If fan voltage is 12\hlease contact yar local || e A
Motortronicsrepresentative i) ' :gif;"ii; g
=
I'h%ﬂ_l:\_:_ f :l ’J
R < T
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A4. User Serviceable Items (continued)

Fan Replacement Method 1 for: VM&GY101 to VMXSGY305

Cut wires as close to fan(s) as
Unscrew fan(s) possible

fit black wires from new fan
and VMX_Synergy into connector pUSh shut with pIierS Repeat with red wires from

new fan and VMX-Synergy

position fans
and connectors

direction
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A4. User Serviceable Items (continued)

Fan Replacement Procedure 7 VMX-SGY-307 and VMX-SGY-309

Remove 4 screws on lower end moulding Slide lower end moulding off busbars

> l Pr Tanlaad ?
jumﬂ&ﬂm?% Ed

bﬁﬂﬁﬁﬂﬂu UElLJJ -1

Pull wires off connectors

Fan held with M4 screws in 2 positions

Reassemble in reverse order
i Remove old fan Orientation of wires is not critical

Ll e ﬁ Air flow direction
Fit new fan
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A4. User Serviceable Items (continued)

LCD Touchscreen Replacement

1.
Carefully remove the outer bevel casing around the LCD
display.

2.
Remove the two plastic rivets below the LCD display. Use
a small screwdriver to lever the rivets out.

3.
When removing the LCD display and PCB, Slowly Lift
from the top left corner.

4.

Gently remove the LCD and PCB at an angle, so they can
be lifted from the unit. Take care not to apply excessive
force.

5.

On the reverse side of the PCB remove the FFC cable
from the socket (lift grey part from front edge, do not
force).
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A4. User Serviceable Items (continued)

6.
Place the replacement screen FFC cable in socket. Making

sure it is correctly seated. Push the grey part down to ~
lock.

7.
Once the socket is locked with the FFC cable firmly
connected, gently place the board back into the previous
position, using the same angled technique.

8.
Place PCBflat in position.

9.
Make sure the screen is correctly aligned and outer bevel is
placed back on the LCD display.

10.

Once you have placed the outer bevel back on LCD display.
Ensure that the two plastic riv ets below the LCD display are
re-installed.
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AS5. Remote Keypad Setup 7 VMX -SGY- Appendix

Introduction

The remote keyp ad (VMX-SGY-010-N4) can be used to control, monitor and
program up to 32 VMX-synergy™ soft starters.

The remote unit is powered from the host  VMX-synergy™ and requires only an
Ethernet cable for communication. Please see Section 4.1

Installation

PEEL OFF PEEL OFF
BACKING AND BACKING AND
DISCARD DISCARD

¢tKS NBY2(0S 1SeLI R Oly 2voelaNRQIzZASR AT el KD25YISYORIARY oW
é with Anybus modules.

The remote touchscreen is a Modbus RTU master device. A PLC, HMI, or other Modbus Master device cannot be
used on the same netwk while the remote touchscreen is connected.

iy
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A5. Remote Keypad Setup (continued)

Network Connection

Keypad to one VMX-synergy ™ unit .

For a configuration where there is only oW&XsynergyMunit (oneto-one) the remote and main undan be directly
cabled. See Diagram below:

VMXSGY)15 jmmm ]
(or CAT5 cable to suit length required)

VMXSGY014 (included)

A RJ45 to RJ12 adap! L“J VMX-SGY-014). The use of this
adaptor is recommenc ~ sibility of incorrect wiring.

For multiple base units connected to the keyp ad, the use of VMX-SGY.011 is highly recommended. See

diagram below .

Keypad to multiple ~ VMX-synergy ™ unit

For multiple base units connected to the keypad, the uséM&SGY011 is highly recommended. See diagram below.

VMXSGY011
Close Jumper S

VMXSGY035

VMXSGY014 VMXSGY026

ey by

\rhmdrd

VMXsynergy #1 VMXsynergy #2 VMXsynergy #n
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A5. Remote Keypad Setup (continued)

Remote Keyp ad Operation

Ensure starterAs Modbus Network Settings are: Even parity
starters, set the Address to a unique number for each ~ VMX-synergy ™ starter.

If remote touchscreen start/stop control is desired, set the Control Metho d to Modbus Control. If the remote

touchscreen will only be used for monitoring or configuration (digital input or local touchscreen start/stop

control will be used), select the appropriate setting (Local Touchscreen, User Programmable, 2 -wire control,

or 3-wire control).

Connect remote touchscreen using the CBL -014 adapter (VMX-synergy ™ end) and a standard Ethernet patch

cable. If connecting to multiple starters, a Modbus splitter ( VMX-SGY-011) will be required for each starter.

On the remote touchscreen go to Modbus Network Settings as shown in Fig 1. and select Scan Bus. This will

show all the VMX-synergy ™ starters on the bus (Fig 2). Select which starter you wish to connect to.

Alternatively , you can select the Address number and then select Connect to connectto that particular starter.

The status screen Fig 3 on the remote touchscreen will display the current starter it is connected to by

di splaying the starterAs node addr es andaaria nusnber AG6780B)u mber ( E>

Figure 1 Figure 2 Figure 3

The remote touchscreenAs control for starting and stoppin
when the starterAs Contr ol M&eéenbmadgatios, cosfiguratian,@andvhonitdsings Cont r ol
are still possible on the starterAs touchscreen.

Press the starter icon box on the Status screen of the remote touchscreen to change to another starter if
controlling multiple starters from one remote touchscr een.

When using the remote touchscreen for start/stop control the remote touchscreen has full control,
configuration, and monitoring capabilities, while the local touchscreen on the starter only has configuration

and monitoring capabilities. Digital output s always function as programmed, regardless of Control Mode.
Digital inputs are disabled during Modbus Control and Keypad Control Mode s but are active during all other
Control Modes.

The remote touchscreen can be used for monitoring and configuration durin g any other control method
besides Modbus Control.
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Fled:ric current! Danger to life!
COnily skilled or instructed persons may camy out the operations,

(@) Lebensgefahr durch Strom!
Nur Elektrofachikrafte und elektrotechnisch unterwiesene Personen diirfen die im Folgendan
beschrichenen Arbeten ausfibren.

() Tension dlectrique dangereusa!
Seules les personnes qualifides &t averties doivent exdéouter les raveus ci-aprés.

(&) iCorriente eléctrica! iPeligro de muerte!
El trabajo a continuacidn descrito debe ser realizado por personas cualificadas y advertidas.

(&) Tensione elettrica: Pericolo di morta!
Solo parsone abilitate e qualificate possono eseguire le operagioni di sequite rportate.

@ man!
RiFEl A RinEE s SlSHARETTITE

@ InexTpu4eckri Tor! ONacHo AnA HHuzHK!
TONLKD CRSUMANUCTE! MO NPOMHCTDYKTHPOB3HHEIE NIMLE MOTYT BLINOMHATE
CREAYHUAS ONSP3LIAA,

(D) Levensgevaar door elektrische stroom!
Uithuitelijk deskundigen in elekiricieit en <lek hnisch geinstruserde | 1is het
toegestaan, de navolgend beschrevens werkzaambeden vit te voeren,

(=) Livsfare pd grund af elektrisk strom!
Kun uddannede ekinstallaterer og personer der e instuerede | elekintekniske arbejdsopgaver
ma udfare de nedenfor anferte arbejdes.

(&) NMpoooys, kivduveg nhexrponingiag!
Ch epyadieg now avapEpovTal oTT) ouvexer Ba npenal va exTeAodvTa pove ang
nhexTpohdyousg Kal NAEKTPOTEXVITES.

(PE) Perigo de vida devido a corrente eléctrical
Apenas eledricistss & pessoas com formacio electrotémica podem exeautar os trabalhos que a
seguir se descrevem.

(&) Livsfara genom elekirisk strim!
Endast uthildade dekdriker och personer som undervissis i elekiroteknik fir utfira de arbeten
som beskrivs nedan.

MOTORTRONICS
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Hengenvaarallinen jEnnite!
Wain patevit sdhkdasentajat ja opastusta saaneet henkilét saavat suorittaa
seuraavat bydt.

(=) Nebezpedi irazu elektridkym proudam!
Nize uvedsné price sméji provadét pouze osoby s elektrotechnickym vzdélénim.

Eluohtik! Elekirilotgioht
Jargnevalt kirjeldatud tdid tohib teostada ainult elekiriala spetsialist vai
elektrotehnilise instruesrimise libinud personal.

(i) Eletveszély az elektromos aram révén!
Csak elektromos szakembersk és elektrotechnikiban képzett személyek végezhetik
el 3 kévetkezdkben lzirt munkskat.

() Elektrizka strava apdraud dzivibu!
Talsk aprakstitos darbus diikst veikt tikai elekbrospecislisti un darbam ar
elektrotehniskam iekartdm instrugtis personas!

(k) Pavojus gyvybei dél elektros sroves!
Tik elektrikai ir elektrotachnikos specialictai gali atlikti femiau apragytus darbus.

(pl) Porazenie pradem alektrycznym stanowi zagrozenie dla Zydial
Opisane ponizej prace mogy przeprowadzac tylko wykwalifikowani elektrycy oraz
osoby odpowiednio poinstruowane w zakresie elektrotechniki.

(&) Zivljenjska nevarnast zaradi elektritnega toka!
Spodaj opisana dela smejo izvajati samo elektrostrokovnjaki in elekirotehniéne
poufane oseba.

(25) Nebezpafenstvo ohrozenia Zivota elektrickym pridom!
Prace, ktore si nizsie opisang, smu vykonavat' iba elektroodbornici a osoby s
elektratechnidaym vzdelanim,

@ ONacHOCT 33 MHBOTA OT SNelTPHYecKH Tor!
OnepauMuTe, OMMCaHH B CNSABILMTE PAZASN, MOTET 43 C8 W3ELPIIBST CAMO OT
CREUMENNCTH-SNEKTPOTEXHMUL 14 MHCTPYKTHLEH SNesTDOTEXHWHSCKM NepCoHan.

(T9) Atentie! Pericol elactrict
Toate lucrdrile descrise trebuis efectuate numai de parsonal de spedalitate calificat 5i
de persoane cu cunostiinte profunde in electrotehnica.
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