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St.ep down voltage = USD
U
100 %

Example 50 %

Initial voltage 30 %
(= end voltage 30 %)
30 % -

Stop Time

Curve showing the step down voltage function
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Main Voltage (Ug), Control Voltage (Ug),

which is the voltage feeding the motor and which is the voltage for controlling the start
also the voltage exposed to the main circuit and stop command of the softstarter.
(thyristors) in the softstarter. 200 - 690 V Values between 24 - 480 V exist.

are normal values.

Supply voltage (Ug),
which is the voltage feeding the electronic
components inside the softstarter, for example

the printed circuit board.
Common values are 110 - 120 V or 220 - 240 V.

Main Voltage (Ug) Main Voltage (Ug)
Internal
supply L1 L2 L3 L1 L2 L3
. Control —{Start (Internal
Start Power Supply Voltage (U sotv| power
T1 T2 T3 T1 T2 T3

Main voltage and supply voltage to a softstarter Main voltage and control voltage to a softstarter
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FR 1 Overload relay
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Paralle! start of motors using a softstarter

FR 1

. sequential start (auil sl 2

Onn i il 885 ) 5l ddlise i g8 8 e e (e JS) Jins T (oaldl) adl Jas 3 gasaiall
ALl sl Jie cad gl Qs 520 Y ST bl (8 olae o sasia (385 Claalls Joand il Jia
o3 ([ S g Al ddaal 3 jae JSdeadl LS ae Jalaill o )38 (bl (55 ol da iy

Al
KM 1 Main contactor
- K 25, 27, 29 Starting contactor
st Lo K 26, 26, 30 Run contactor
= FR 1,2, 3 Overload relay
Q1 Softstarter

KM 1 \

o {3{ < 28\ SEIN <30 \
KZS\ K 27 \ ’K29\ '

FR 1 FR 2 FR 3

Seguential start of Mmotors using a softstarter
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12:1 Circuit Inline PST30..PST300
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'WHEN e el
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- CCT
BRI 0
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" iy n r e
Bl -
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N

Cunl
3 i
E
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OFTICRL Oa WIRING
CONNECTION TORGUE: CONSULT SCFT STARTER T_L"*
MANUAL FOR WIRE TORQUE SPECIFICATIONS.

. -—L——-d fo—————4
PST NOTES

1. PROG. INPUT ird FACTORY SET FOR RESET FAULTIOL
2 PROG. RELAY M4 FACTORY SET FOR RN, o
1. PROG. RELAY IS5 FACTORY SET FOR AT SPEED. E -2

4, PFROGL RELAY B FACTORY SET FOR EVENT. £
S FUNCTION MOT 1 ke MUST BE SET TO MOTOR FLA, -

NOTES
o] " COLOR OF CONTROL AIRE SHALL BE
—ﬂ,—*mw PER VOLTAGE ON CONTACTOR COLS:
=TS = REDWALL AL VOLTACES
R T WMITE MAY BE USED ON THE
- =5 0 o o e — Gm.lﬂ'rbﬁcl';}ilc
= [mowonws CINCUIT IF SPECFE
£F  oosnECTion PONT AT TESsipay RO

BLUE-ALL DC VOLTAGES

& ML Msmmuimu
1 DO NOT USE SELECTOR SIWITCHES
AJTORESET OVERLDAD RELAYS.

Fipure 1. Cwew® dagram PETIO 3000

In line <) 4% jhas Jua gill 1 5 (K&
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VAN

Warning!
Connecting Softstarters PSE18...PSE370 Inside Delta will cause dam-
age to the equipment, and there is a risk of death or serious injury.

In Line Inside Delta
2-phase CONTROLLED soft starters can’t be used with inside delta connection
2phase Jlexivl (Say ¥ 5 Ul Jabhyalua 5 4 2-PHASE CONTROL < suall Jleatinal ¢Sy Y

ey 0SS 2 0 Y control

100 A 100 A
100 A
100 A
58 A
100 A 58 A
CLCLs8A
100 A 100 A
Softstarter connected In-ine with the motor Softstarterconneciad Inside Delta
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12:2 Circuit Inside Delta PST30...PST300

INCOMING LINES

1 l 7l
X - ! i |
WHEN | | I = =
SPRCIFED ) | I o o e
e eV Y Y Y
PST U | | | Laase
i b e
[ o “‘_h""']
| | L —
| | I [ |
I3 10~ | % ¥ —T -
I TR SRR | T4 ___ _I I Neop ¥ X oz ¥ 5 B
T ~— — Ay 7 - - PST EN
™ T2 1T 76 T4 715 iE ! x S ; f ! x BY‘?ASS s
(B | B | I S Y (Y G SPECIFIED
MOTOR MARKINGS ARE AS [ |
DEFINED BY NEMA MG 12,62 1 } 1 1 L 1 [ e
FOR 12 LEAD WYE START 12 LEAD MOTOR o O CIEHE] ' o ‘
DELTA RUN MOTOR (:)—( ) C )—(:) (:)—(:) ] D %
CONNECTIONS., ALWAYS (High voltage) - |
CONFIRM CORRECT LEAD T T2 T3 6 T4 TS5 :
MARKINGS WITH NAMEPLATE LI | I B | OPTIONAL HOA WIRING
DIAGRAMS, ol
6LEADMOTOR [@ @ © © O O : - T 4 :
ot |
CONNECTION TORQUE: CONSULT SOFT STARTER ‘ o— — p ‘

MANUAL FOR WIRE TORQUE SPECIFICATIONS.

| |
LEGEND ] ' . N . |
CCT | CONTROL CIRCULT TRANSFORMER |
P 5 ¥ %

CHFU | CCT PRIMARY FUSE
CxXry ‘LC' SECONDARY FUSE

" | BYPASS CONTACTOR
PTG | THERMAL COUPLE

13 | CONN POINT ON DEVICE WITH NUMBER
o T IREMOTE DEVICE

NOTES
1. ALL CONTROL WIRING TO BE 14 GAL
COLOR OF CONTROL WIRE SHALL BE

£ | CONNECTION POINT AT TERMINAL BLOCK

= PER VOLTAGE ON CONTACTOR COLS:
PST NOTES: ‘ RED-ALL AC VOLTAGES
1. PROG. INPUT In0 FACTORY SET FOR RESET FAULT/OL. WHITE MAY BE USED ON THE

GROUNDED SIDE OF THE AC
2. PROG. RELAY K4 FACTORY SET FOR RUN., CIRCUIT IF SPECIFIED.

3. PROG. RELAY K5 FACTORY SET FOR AT SPEED.
4. PROG. RELAY K6 FACTORY SET FOR EVENT. SLLSALL DO VOLTAGES
5. FUNCTION MOT 1 le MUST BE SET TO MOTOR FLA. ‘ 2. ALL DEVICES ARE SHOWN DE-ENERGIZED.
3. DO NOT USE SELECTOR SWITCHES WITH
AUTO-RESET OVERLOAD RELAYS,

G Jpa i a3 sl adh yual 55 sty )5S K5 jaal 55 (s3b (A plisgn yaal 122 & jaa 1Jbia
Gl ) 6 (oo dum Al LT3 5 5 (s sid ) S paall 8 Ay ylall o3 a2dios Ll Jaly

gkl Wl a6 3 main contactor s i sistis o<l auia ga

I s ) s Lal e 53608 I (Jom i (s L ligh W) (Ja1s pe il (53l m s tic
Under tension s s Y el iases 31 U2 8 (1l mall Clils s s Lt S
Aa s a3 ) el 58 (3l J 8 LS OB iS558 e ¢3S a8 3
138 5 ) DBl e o el 122 55 <l e (5 by ¢ ccong 58050 of ) 8
) s il ) el
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) )

Glallz &

®

Glal) Jala

Q)

Aremative A Aremative B
Main contactor located in the delta circuit Main contactor located outside the delta circult

A i
ﬂ]ﬂ]ﬂ]' PN
l Switch fuse l | switeh Fuse
| i Semi -oo‘:\d cior ke i [] | Semi-conductor fuse
“H }' I\ |
Line contactor = | [ =
O/L relay
I Line contactor
By-pass Softstarter By-pass ll
Softstarter ) \ ) contactor ) 1% contactor ONL relay
Motor
— /M\
M Motor { }
U A4
Starter and fuses In-line Starter inside delta and fuses In-line
Line contactor AC-3 Line contactor AC-3
By-pass contactor AC-1 By-pass contactor AC-1
Line contactor and by-pass contactor Inside Delta
connected

il 538U &) e ol e )il <3 gl 5 oalil) ae L) AS el iy a5 50800 cillalade
.(in- line) Lall ¢Sl < S5 (Inside delta loop) Wall Alua ¢ Jals (sab
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Time

Sec.
1000

N

100 \
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1 Startlng
100 200 300 400 A current

Typical starting capacty graph for a softstarter

.intermittent factor :ahadill Jalxa
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Ue Main voltage for the application

Iq Short-circuit current rating | . Dutycycle |
Coor. Type Type of co-ordination | «—On—»|«—Off— |
Starting type Type of start, normal or heavy duty | |
SCPD type Type of protection device | |
Size kKW Rated motor power range : :
Table Name of the co-ordination table (click on the text to open) Intermittens factor = —2M—x 100 % Time
Last Update Latest date of table update
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SOFTSTARTERS WITH FUSES

500 V - 65 KA - Normal start - up, type : 2
Note : PSS5065LINE40

PSS50/40
SOFTSTARTERS PS S 03 ... 142
500 V, 65 kA (up to 40°C) IEC 947-4-2, type 2, AC-53a,b
Starter and fuses in line
Motor Softstarter Semi-conductor Switch Fuse Thermal Overload Line By-pass
fuses Relay contactorcontactor
Rated Max Type Rated Bussmann Type Type Setting Type Type
Output current current ref. range
(kW] (A [A) [A)
as PS S 03-4808 16 170M1359 OS 160RDO380  TA25DU4.0 28-40 A9 Built-in
55 9 PS S 12-4808 40 170M1363  OS 160RD0380 TA25DU14 10-14 A9 Built-in
75 12 PS S 18/30-500 40 170M1364  OS 160RDO380 TA25DU14 10- 14 A12 A9
PS S 12-4808 40 170M1363  OS 160RDO380 TA250U14 10-14 A12 Built-in
14 PS S 18/30-500 50 170M1364  OS 160RDO380 TA25DU14 10- 14 A16 A9
PS S 25-4808 50 170M1364  OS 160RDO380 TA25DU14 10- 14 A16 Built-in
1 17 PS S 18/30-500 50 170M1364  OS 160RD0380 TA25DU19 13-19 A28 A9
18 PS S 18/30-500 50 170M1364  OS 160RDO380 TA250U19 13-19 A28 A9
15 22 PS S 25-4808 50 170M1364  OS 160RD0380 TA25DU25 18-25 A26 Builtin
23 PS S 30/52-500 80 170M1366  OS 160RD0380 TA25DU32 24-32 A30 A9

co-ordination tablesd! 851 3 4sis
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aaaall 7 WIS Gaana Gkt <!
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Control mode (Jasiill) o ,LaY) juaa -1terminal control
Startup mode el JUai S5 | -0 Voltage ramp startup
Startup delay time el pals 4l
Ramp ascending time () )JalSl 2gall J goa gl (10 ) 41520
Ramp descending time ) agall Jseashl (0 ) 41300
Startup current limit eall i o) apaas %300
Line voltage audaall aga 400V
Line frequency 4531l a3 53 50 HZ
Motor current D5 sall ——A
Motor POWER .5 gall 5 y08 —-KW
Motor torque Jsisall a e 0to 100%
y;éo;ékg;mal ol o)) g 4a )2 60C
Cosine ¢ 53 gall 5 )38 Jalaa b
I\H/IQ\L);RSTART PER i e s ol A
COOL DOWN TIME iy laall & 3Y (g 30 a3l 40
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10.4 Parameter List

[Parameter Group Default Setting
1 Motor Details
1A Command Sowurce Digital Input
18 Motor Full Load Current Model dependent
1C Motor kKW O kKW
1D L ocked Rotor Time 00:10 (mm:ss)
1E L ocked Rotor Current 600%
1F Motor Service Factor 105%
1G Reserved
2 Motor Start/Stop
2A Start Mode Constant Current
2B Start Ramp Time 00:10 (mm:ss)
2C Initial Current 200%
2D Current Limit 350%
2E Adaptive Start FProfile Constant Acceleration
2F Kickstart Time 000 ms
2G Kickstart L evel S00%
2H Jog Torgue S0%
21 Strtop Mode TVR Soft Stop
29 Stop Time 00:00 (mm:ss)
2K Adaptive Stop Profile Constant Deceleration
2L Adaptive Control Gain 75%
2mM Multi Pump Single Pump
2N Start Delay 00:00 (mm:ss)
20 DC Brake Torgue 20%
2P DC Brake Time 00:01 (mm:ss)
2Q Brake Current Lirmit 250%
2R Soft Brake Delay 400 ms
3 Motor Start/Stop 2
3A Motor Full L oad Current-2 Model dependent
38 Motor kKW-2 O kKW
3C Start Mode-2 Constant Current
3D Start Ramp Time-2 00:10 (mm:ss)
3E Initial Current-2 200%
3F Current Limit-2 350%
3G Adaptive Start Profile-2 Constant Acceleration
3H Kickstart Time-2 000 ms
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| Display |Possible cause/Suggested solution
Not ready e The reset input may be active. If the reset input is
active, the starter will not operate.

e The soft starter may be waiting for the restart delay to
elapse. The length of the restart delay is controlled by
parameter SP Restart Delay.

Related parameters: SP

Overcurrent The current has exceeded the level set in parameter SE

Overcurrent for longer than the time set in parameter SF

Overcurrent Delay. Causes can include a momentary

overioad condition.

Related parameters: SE, S5F, 6E

Overpower The motor has experienced a sharp rise in power. Causes

can include a momentary overioad condition which has

exceeded the adjustable delay time.

Related parameters: SM, SN, 61

Overvoltage There has been a voltage surge on the mains. Causes

can include problems with a transformer tap regulator or

off-loading of a large transformer load.

Related parameters: S1, 5J, 6G

Parameter out of This trip is not adjustable.

S e A parameter value is outside the valid range. The
keypad will indicate the first invalid parameter.

e An error occurred loading data from the EEPROM to
RAM when the keypad powered up.

e The parameter set or values in the keypad do not
match the parameters in the starter.

e “Load User Set”™ has been selected but no saved file is
available.

Reset the fault. The starter will load the default settings.

If the problem persists, contact your local distributor.

Related parameters: None

Phase seguence The phase sequence on the soft starter’s input terminals

(L1, L2, L3) is not valid.

Check the phase sequence on L1, L2, L3 and ensure the

setting in parameter SR is suitable for the installation.

Related parameters: SR, 6P

Troubleshooting for Soft starter

11:5 Fault indication

Status Possible cause Solution
Powst on Faut, Protection The main contactor or circuit breaker is open Check and close contactor / breaker or any external
_p— _‘9- @ switching device
. P
Fault Phase Loss Fuse blown Check and replace the fuse in all (3) three phases
ReSEt BaCk Any external device open / tripped Check upstream disconnect or fuses. Check all power
cable connections..

Main contactor opens too quickly
Add a time delay before opening

v Pt Profection The motor connection is not correct In Line connected

%’* —- (] » Check that there are no connecions missing to the

- - motor

Fault Connection * Check that the connections are carried out comectly

Shorted SCR at start = Check and replace

Reset Back Inside Delta connected

* Check that there are no connections missing to the
motor

= Check that the circuits are closed and comespond to
the circuit diagram

Shorted SCR at start » Check and replace
Frequency fault The frequency is out of range. (47.5 - 52.5Hz or Check and comect the frequency
on e, erfection 57-63 Hz)
J- O- ©
Fault Wrong Freq
Reset Back
Line side fault The main voltage is not correct on the line side Check and correct voltage on the line side
ron \np[ Profection
:%L 2 ©
Fault Line Side
Reset Back
By-Pass does not open fault The by-pass contactor is not opening property Without by-pass
%! Japt, Profection * Check that the parameter Ext byPass is set to No.
v ..o L wﬂ?&’m’ the contactor is not and mak
o is not opening and make
Fault BP Closed necessary actions.
Reset BaCk * Check that the parameter Ext ByPass is set to Yes
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11:6 Protection indication

Status

PossDie cause

Solution

Motor overioad protaction
Fult oo

X 0 X

Prot Motor OL

Reset Back

The motor has been exposad 10 an overioad condition
DEC3USE the CUITent over a certain time Is too high.
(The ioad on the motor shaft is oo high).

In Line

Al stan

Check and correct e reason for the overioad. Check
that current limit level Is not set 10 low.

Check that the ramp time for start is not 100 long.

Conunuous run
Check and comect e reason for the overioad

Inside Delta

Ar stan

Check and comect e reason 1or the ovenoad.
Check that current imit level Is not seet too low.
Check that the ramp time for start is not 100 long.
Chack that cormect overioad cass Is used.

Check that parameter Setting Je Is set 10 58% (17¥3))
of the rated motor curment.

Conunuous run

Check and comect Me r2ason for the ovenoad.

Underioad protecton

. @

Prot Underload
Reset

Back

The motor current Is below set level and tme

Check and comect Me r23son or the undenoad
Check that the settings are according 1o the operation
condtions

Locked rotor protaction

The motor is running stifT for some reason.

Check the bearings of e motor and load

Beds at e A damaged bearing or 3 stuck oad could be possidle | Check that the load s not running sti.
%‘- [»] ﬁ— causes
Prot Locked Rot
Reset Back
Hgh current protection A fault current, higher than 8 times he sofstarter rat- Check the circults including the motor for any Insula-
- et amace Ing has occured tion fault, phas 10 phase of ground fault
¥ o =
Prot High |
Reset Back
Phase imbalance protaction Unbalance In the phase cuments Check the main voitage and the motor circult
* 3 Restart the motor and check the phase cuments
%: O %
Prot Phase Imb.
Reset Back
Phase reversa protaction The phase sequence Is not comect Check the phase saguence on the Ine side o (L1-
o s vl L2-L3)
3?: &
Prot Phase Rev
Reset Back
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Parameter Function Range Factory | Can be Scaling |Data |Data |Acc.
default | changed set type | Level
Note: :%-ggagosupponsMODBUSpm(ooolasWIasUSS.AIUSSopﬁonsonRSA%areaboapplicableto
US.
P0701(0...2) | Function of digital input 1 [0 - 99 To [ |- Jeos Jue |2
Selects function of digital input 1.
0 Digital input disabled
1 ON/ OFF1
2 ON reverse / OFF1
3 OFF2 - coast to standstill
4 OFF3 - quick ramp-down
5 ON/OFF2
9 Fault acknowledge
10 JOG right
1 JOG left
12 Reverse
13 MOP up (increase frequency)
14 MOP down (decrease frequency)
15 Fixed frequency selector bit0
16 Fixed frequency selector bit1
17 Fixed frequency selector bit2
18 Fixed frequency selector bit3
22 QuickStop Source 1
23 QuickStop Source 2
24 QuickStop Override
25 DC brake enable
27 Enable PID
29 Extemnal trip
33 Disable additional freq setpoint
99 Enable BICO parameterization
Dependency: | Resetting 99 (enable BICO parameterization) requires:
+ P0700 command source or
e P0010 =1, P3900 = 1, 2 or 3 (quick commissioning) or
* P0010 =30, P0970 = 1 factory reset in order to reset
Note: "ON / OFF1" can only be selected for one digital input (e.g. P0700 = 2 and P0701 = 1). Configuring DI2
with P0702 = 1 will disable digital input 1 by setting P0701 = 0. Only the last activated digital input serves
as a command source. "ON / OFF 1" on a digital input can be combined with "ON reverse / OFF1" on an-
other digital input.
P0702{0..2) | Function of digital Input 2 | 0 - 99 lo |1 [- [cos [us |2
Selects function of digital input 2.
See P0701.
P0703(0...2] | Function of digital input 3 | 0 - 99 B [T [- [cos [ute |2
Selects function of digital input 3.
See P0701.

SINAMICS V20 Inverter
Operating Instructions, 09/2014, ASE34559884 177
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2 wire control systems can be extremely dangerous in places where the equipment (for example a conveyor)
that starts automatically is surrounded by people. Therefore, 2 wire control system can be used for
remote or unreachable installations.
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Motor

Auxiliary contact maintains the current path p— O

to the coil after the start button is released. Jog
The coil and motor remain energized until l'_Q.l_p_
current flow is interrupted when pressing M

the stop push button. —_—0 O—
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230 ) Jie Lo Jhae &hgan Alla 8 Dl Lalail) oda (glad e aaad oy (o) daa pll AL Lalss
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Parameter | Description Factory default | Default for Cn007 | Remarks

P0727[0] | Selection of 2/3-wire method |0 2 3-wire
STOP + Forward pulse + Reverse
pulse

P0771[0] | Cl: Analog output 21 21 Actual frequency

P0731[0] | BI: Function of digital output 1 | 52.3 52.2 Inverter running

P0732[0] | BI: Function of digital output 2 | 52.7 523 Inverter fault active

Connection macro Cn008 - PID control with analog reference

0~20mA
Actual value ON/OFF1

PID
selpoint
—d Fault acknowiedgement pulse

It o |3 Is J8 9l 1 [z i3 114

10V Al1 Al2 OV DI1 DI2 DI3 DM DIC 24V OV :
| -Cn008 (A} |

r—-—

o
N o oo
AO+ AO- DO1+ DO1- :

ol o™ é@J

Speed Running Fault

P+
6

w)Z

PID controller

0~20 mA=0~50/60 Hz
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§ 113 v
/( / 1ove ..‘ AN l.\.l .
_ . . u,u. — detector
S -
pte i | | - Thermocouple
p0725=1 PNP or source I I ‘-A‘._ PAEOA] b)\)aj\ G T L Jz US“‘"..

@m@;@ﬂ\ﬂ\w

‘H:\LJS\ Jmﬂﬁubd\ﬁ)\ﬂ\ -M\u)‘al\}uﬂ\ a\,:.dgua.\m\as‘).\ﬂ\



Al da all - 400 el Adbpall (waige

=| VFD 4 ) &) yiia g 48 al) 5052 |=

Sl Jal Y

s Addalal) Adadl) Jlasdiad ¢fan ¥ Jes Jasgy Ui o) deas D ddladll Jlaa¥) Al 4
o Lol s Lelindi (Sapy & oad) e QIS 4l Jal 8 3929 camg DCJ) (Gish
Jiadd 3 yaa Jal dll (& aSaillde pull yie (WDIGITAL OUT e 3b) 4w n A
s el s g o stually Jaadl o saas AN 3 jaay Jal Dl Jaa 55 Jal all idl i sy
Adla dde jull e e aga

automatic restart Al s

O g Uad Al ) dary VD J) deains Uad (51 ) acaallaga Jdmlisnl &gas dlls b
ACaa Ja 2y VD J) Joneiii (S5 Al 1l aias s reset Uaadl oSt ) e Javaas
J5) 5 7 semsall dadll agall J gom g 200 W VFD J) Jiilis (e liSay JA) LA cllia aolally
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>R setpoint Analog

Run from communication channeldbuaiy) cised DA e Sl

PC/Laptop RS232 cable IFD8500 Power supply
RS485 cable (RJO1)

2.1 PC/Laptop
Use a PC or laptop with RS232 COM port.

sadxle Bl AN aaladl (2 adliaall WLtV G3S 3y e 580 Juad¥l JOA e Jalil) (S
TCP/IP « Modbus-rs 485 Jis 4dlisall OIS g3 g jll (33 ke il 4355, e Jua sl )
PROFIBUS « ETHERNET « CANBUS ¢« RTU

s gl lsall Al 5 ,10Y) = aaall iyl 5 oyl olal Al 48,20
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W s 05 Ll g VLatVL aualall SN el 4aliall 3 SY1 5 dcliall J gl sle) o cans oS1

o aall Gy gl 830 4dS 5 (5 58l DO il

alall

What are the differences between a variable frequency drive (VFD) and a variable
speed drive (VSD)

A variable frequency drive (VFD) refers to AC drives only and a variable speed drive
(VSD) refers to either AC Drives or DC Drives. VFDs vary the speed of an AC motor

by varying the frequency to the motor. VSDs referring to DC motors vary the speed

by varying the voltage to the motor.
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