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Table 8. Space Requirements for Mounting the H-Max Series VFD and Airflow

Frame Line Az Bz c D

Size Voltage hp (VT} kW1 Amperes in (mm) in (mm) in (mm) in (mm)

FS4 230V 0.75-4 055-3.0 371258 0.8(20) 0.8 (20) 3.9(100) 3.01(50)
480V 15-75 11-55 34-12

FS5 230V 510 415 18-31 0.8(20) 0.8(20) 4.7120) 2.4160)
480V 10-20 75-15 16-31
600V 310 — 3N

FS6 230V 15-20 11-15 48-62 0.8(20) 0.8(20) 6.3 (160) 3.11(80)
480V 2540 18.5-30 38-61
600V 15-30 — 18-34

FS7 230V 2640 18.5-30 75-105 0.8 (20) 0.8(20) 9.8 (250) 39(100)
480V 50-75 37-55 72-105
600V 40-60 — 41-62

FS8 230V 50-75 37-55 140-205 0.8(20) 0.8(20) 11.9(300) 6.0(150)
480V 100-150 75-110 140-205
600V 75-125 — 80-125

FS9 230V 100-125 75-90 261-310 0.8 (20 0.8(20) 13.8(350) 7.5(200)
480V 200-250 132-160 261-310
600V 150-200 — 144-208
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gl 2 SIS e oy (il () oSy 5 oyl Alanly 53201 oY1 Ll

Ayl g ASIY) (o) gall g culi8d) gil)
of deviation from a a measure of the amount:Harmonic distortion is

pure sinusoidal wave form

considered a that can be caused by a non-linear load a VFD is
non-linear load
A sall b1 2380 iy aime e 3 lae Bale Ay Dt e e Syl Lig e (o LS il
3 ) ya ) ¢l oha s g dandl) g Aaslodl g AinalAd) g AN Al ) ) oS8 Culed) gal) 5 Aanall
Gyl adl S 5 gl Slamall pa ) S8V peall (e JIS5 Lay y g W e 9 SO 5 LS jaall 8323 )
A gAY i gall g 8 jgal) ciills g (lany Sled) culidd) gl e ) Loayl oS Gl (AL gla
aseil) 3 impedance A8leY) Jie jpaliall (any (e Sl QS5 jaiadll e il Llle @) gl
ag,Ld) )mhaj\&wﬁfﬁﬁ&ﬁ\wuﬁc}u@jugﬂgu\

as Ll ol e i) il Ui ¥ coldd) ) palias (pe ey 5 AN

oda A5 Y il dals dllia 055 e ades o i35 28 STy aslil) galll e sl il L Y
oda (o dleall A len 53150 Lgu ) 5S35l 5 b ainal) e Ul cilinll 3 jgal 85 sl il
Llasd) gl

S o) Jie Jaalal Jallg

I

3— 1 "
""@'WJWLB "B%én
c A Y c

Clﬁ_-

Thres-Phasze Soucse
Drive lzolation Transformer ZS %i
)r — -
W}*— " r/ e Input Rectifier
Delta(d) e ) (Diode)
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/—\\/
T
e H—
@ - -
Active filker reduces

Marn-linaar loads dranw
tha source current distortion distarted currant
to lass than 5% THID.

Active filter supplias anly

/ ‘ the distortion current demanded
W Active by nondinear loads.
Harmonic

Filter

Figure 15 - active filter
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1 A g i)

: ey gl 43 glaall (1)

A 55 U Jaal) 48 slae e JASI) 8 glaa & gluas 131 COUIS 3 40) g pmall (e Liase
) 5l A8 slan pua g (g0 Lk | Celld (38a5 (S (oS (S5 AuSiaia Cila g 5] Gl
o Asoa dla Llae (S5 & jaall 48 glae g Jadll 48 slae (0 () 5l (a8 &l jaall pe
s T bl 30 iy b T S AN )l iyl B el 3 ey
L85V 58 5 ,00e YY) = A

Dl mhoal (2)
adia Alelia e (S5 5 low pass sine wave filter (e b 505 28l 4gy )kl
Sl JA 8L, 5 e Gl k) e capacitor imp. 4 s Alelis  reactor

laa a5 JSAIL i se 5a LS ilal) aay g o J geand) (Say Sl 1 S i
gl JsA)

3% MOTOR

INVERTER T i ,

UNLIMITED

: Reactor:Afiall dalaall 53 i sl (3)

H,JL':]\ JSEN i g1 9 3 588 al hal &e I sl dadé regctor aladiul a A 44, )kl
0585 PWM | i A5 il agall ds ge o) a3y, ki) aay 3gally Jaea 5ill 45 )k
laa Caninse 138 5 43l 5 Sae 4 e S| 2l g 65 ) (e )

3% MOTOR

INVERTER -@%

UNLIMITED
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: Al <l 5l snubber $3 e (4)

JSAL =i se 58 WS high frequency snubber e b g s 50 4al )l 43y )
Oa oS) agall gl 1 e ) 05 L5 ) 55 BiSa 5 A glia aa (5 ) 53l reactor (e OsST
s dla S Y3 KHZ 3.75 58 PWM J aaaii 03 53 (sl () 585 5 Al 5 S0 2
JiSH gk e
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SN all L1-12-L3 Bl kY D sl AS) uas Jpagisl e
il 380 ) sk
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Q\J}.ﬂ\ a\;ﬁ\ é‘: J:.'l:gg

| FSAWOFSC | :FSDIFSE:

Jabydl) 8uzg Johydll dogli

R i
‘ | S = |
Sl huss B e ol 1 R
W - ' e ERU PN
)'9by' :L‘i.(.) \_/_—_—:_E'—/_____ ______ Main circuit Pi

=0

e e e et e v
w

Jal A1) da glia Jua g8
DC BUS 3 il jlaadl (il s s 90 e BRAKING RESISTOR J\Jwa 53

O shae Jall Jalay ) sin 35 58 aa g s (iadae (il G Jua s

SINAMIC V20 ywiazm

BUS sl calluy (in sa e laluagi 5 13 e DS ainsall 2l lalisi s lalya
d bus eivsall Mall ;€ (aliail g5 08l & S 38 ¢ gl (3 5iné DC
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PE terminal —— =T é g é O Motor terminals
b ST AT 1 DC terminals
[Emams) SINAMICS V20 Fgﬁg‘f i @ @' @ | :
o FSa~ ! U VW | DC- DC+!
Frame size A — _] I heoson , R 5 N
R e O D0 8|
EE @1 U V.  W.DC DG+
bt ! : - .: [J— -
b= Y 50 © 8.9 6 O
'@ u v w;R2,;DC- D&

Expansion port

(R1, R2)

e ==
maam A A A | e LI . § i
E Ground Braking resistor terminals
==

User terminals

VOO
U vow Dc-m@i% nl

Output earth terminal

Align a flat-bit screwdriver (bit size: 0.4 x 2.5 mm) with the .
terminal. Push it downwards on the release lever with a To open the lower cover, pull the locking latch of the cover

maximum force of 12 N and insert the control wire from below. upwards with a flat-bit scrawdriver.

@ng\uﬁodpjd\esﬁjamt\y\
digital input <8, 32kl )

analog input Ll Jaos Ll ¥

digital output (<8 z A bl Y

analog output Bilai z )& bl ¢

2811 JAa) Jalai Y f

Umda o) de o 3l 5 AS ja e 5 Gl s JuandiS @ el 8 oSl L) o3 addid
Lagill i oy g (e Sy Adat (S () 580 5 Ly Lalal) 028 Juasi 5l 5l Ale 8 o) de yu
daall ddati Adls o juadl el 35S 12 40 jal)

il Jaal) Jalss Jua 5345y Hla

ol il 8 €Y Jaa 63 &5 13 Adadil) Jaa3 Pnp or source

lall com ) e Jua 53 o3 13 2dasil) Jaa3 NPN or sink

il gl lsall Zalall 5 15Y)
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INTERNAL POWER SUPPLY

L N

ULV s U oSt 3 a3 5 s

S Joits " RS485 G ls Uas o5t P
Lo S USS-protocol L S USS-protocol

EXTERNAL POWER SUPPLY

RL18 RLIC

AR el 3o jlaa aladiud Al B

}\)Mdyjﬁc_\;ﬂ@)\;d}si‘r Jma\m\i\_\h@ PNP

s yhally Aliaia l3Y (8 4dadill) de judl e cOm ) ey (A Haadll com
Jaall Lalasl & yidal)

Jal Lol o jidall o ylaly Aleaia WY (A Aaiill) e udl puie il b £Y
M‘h\.ﬁj‘d&ﬁ\b&ﬁgﬁj%

dad s Ly Gald ey la) J2o ikt S e jull s 3 J20 Ak ol dadhy it (Say
Ay g i el 35S 12
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oY) Jaall Adads Agda 5 2asy s e 1) 2 S PO701 Adasil)

) 2 A Adgla g 2 138 )1 358 POT02

A J2) A Al 5 33y 138 e 50 2,8 PO703

AN g Jeradl) o oY) ddasill dada 5 o) p0701=1

A Al guse oo 4l ddail) daka 5 (51p0702=12

reset 2SU & 4G ddaiill 43k 5 5) p0703=9

£ L 5 5A) a1 a5l 458 (B Alnal) Al sy ARG (o) Aighi g S Sy
Lgidadh 5 il oanall
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Ll (puiaza fipadi) A digital input Jaal) haiil aiCaal) daa )

Parameter Function Range Factory | Can be Scaling | Data Data | Acc,
default | changed sat type | Level
Mote: RS485 also supports MODBUS protocol as well as USS. All USS options on RS485 are also applicable to
MODBUS.
PO701[0..2) | Function of digital input 1 |0 - 99 lo [T |- [cos  Juis |2
Selects function of digital input 1.
0 Digital input disabled
1 ON / OFF1
2 OM reverse / OFF1
3 OFF2 - coast to standstill
4 QOFF3 - quick ramp-down
5 OMN /| OFF2
9 Fault acknowledge
10 JOG right
11 JOG left
12 Reverse
13 MOP up (increase frequency)
14 MOP down (decrease frequency)
15 Fixed frequency selector bitQ
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 COverride
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:

+« PO700 command source or

« POD10 =1, P3900 = 1, 2 or 3 (guick commissioning) or

+« P0O010 =30, PO970 = 1 factory reset in order to reset

Nota: “OMN / OFF1" can only be selected for one digital input (e.g. POT00 = 2 and PO701 = 1). Configuring DI2
with PO702 = 1 will disable digital input 1 by setting POT01 = 0. Only the last activated digital input serves

as a command source. "ON / OFF1" 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 [T |- lcos  [uis |2
Selects function of digital input 2.

See POT01.

PO703[0...2) | Function of digital input 3 | 0 - 99 E [T
Selects function of digital input 3.

See PO701.

[cps  [ute |2

SINAMICS V20 Inverter
Operating Instructions, 09/2014, ASE34550884 177

Difference between 2wire and 3 wire control
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wire methods asaill il k) s
<l plal EB o) ¢ gl a8l Cal phal dae daay (arae Jey llia
(o5iSlu lida ¥ ) aSad ¢y s 1

Le r K1 M
1.2 :': |~‘2‘ .lvj.’M
L1 F3 M
el o ¥ >,

ON

OL Motor
Power restored
F4 K5 ¥
T1 !
OL
240V | 120V M
ON/OFF
Fé6 O ©

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.

ol g Juads 3 LGN g ey S g Jiis 3 LE) o) oladY) uSal B LGN 5 caliy) g Juad 3 LA
O Dbl Jadill ~Uhe Jdi o3 5 dery pey Joandill) ZUe IS 1Y) (g1 (5dar A8 )a (e
Caliyl 5 Jaans 5 ,La1 5 ey ol g Jaans 5L ey Sl 2lide CHEL Y o5l oladl Sy
osSady el Jiail) ~Uke Jill o5 5 Jary (pen Jpseill - Uide IS 1 () (g 4S s (S )
Dbl (A G sall el
(push button Bal zUda ¥ ) aSad i) jha) &6 2
Bal ZUke cdllia (558 Ol g (e b Joandi Aai 5 (e Jpandid Aumi g ) Auad (g
diaile & gida oaph puia g Jaad Jiadl ~Uide 5 Aipee Adaily Juale AU (Blas anhs g
i dery dhys oadll derws halll il #lke e cibara W5 A oo ddaiy
halll Jundil) ~lide ae (3 ahadin dalall e ) aalll GlaY) Flis Lo daaia
ZUsll Jatch (s 923 ddads Jaal —

X
M
M
OL Motor
L
Al
OL
Start
—_—r
Auxiliary contact maintains the current path —=0 O
to the coil after the start button is rel d > Jog
The coil and motor remain energized until '-h|
current flow is interrupted when pressing M
the stop push button. °
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AN Ao Ledua g ofaal) el LAY
analog input B Jaalf Llas
3Ll ) Dlie 3 e de o LS de jull e Slaa ) B pmie dad JA0Y LU o2 addiu
Sl s ,La) ALl 3 LEY) sS85 all slde pdl o) (s siaadl o bl sl Jarcall AniSe A3ha3
Jia st Says A B(10 (A 10-) 5F Dl B10-+0 M 3L ) el (Ma 20-4 el (e 20-0

(CJU&SMMJ&&#)OWM}&A

Lall jlidl g ase p Sdigital input JUe < eyl 23 WS
PO756[0] Js¥ s kbl Jaall g ¢ Jladl) ey
DO756[1] (i (s il Jaall ¢ 5 Jsal e

Al 680-10 Mol 2Bl s )Ls ) 0
0-20 el (Ao il 483 3 L3 (51 2
10~ 10- 2l aafilai 5 LS (6 4

Ll g

el § aSoud dpice deglia

10v

Fig 5

M\ngg)k\_iﬂ‘d;é.“t_\ﬂ-u:hﬁYA|N1+}E.‘\A\}gWJ§J:\LﬁJL§}uJ&}gY flg 54_#
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DIGITAL POTETIOMETER

EDP2041

i) 5 Cn Ja Y (8 aSaIU DIGITAL-POT dpad ) daslias daglial) Jlaiu o Sang
MCC ol il

PRESSURE CONTROL WITH PID LOOP

oaldll 3l oy € N Jsaall o dalall vie d ) Jao ) analog Jas Al g) Jagald (—Say
ld Al Aads gl podind L) (o) Alada yue Ayl Adalill (5] jhiady () sSus el ) Adailly
Cinge (sSE e 520 LS a5 AN A () I bem Bal) a3 136 Alilas A
A Jaat UL 8 jhim o S g8 AL Aail) Qlls s PNP - ordall Adads s £05a) ddasil)

digital input

analog Output-3

aial ) aall g de ) o @ jaall Jurdill aa 3 M s jaatie B3 5 LI &) AY Adalil] o2a a2d5ud
DIGITAL INDICATOR 5! 1aSu¥) sl aSaill d ghaia ) Ledl )

il 0-10 Audila s Ll

AO Ll e 20- 4 Al 5 )L

output digital -4

Dbteal ) Je Le Jlae &hgan Alla 8 Dl Jalial) oda (3la3 e st oy (o) Aae pll ALE Lalss a
LY Al 8 o) Jondidl) Als & o) o 3l Ja i dga jalads)
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sl 5 ) (53 5S5 O GSes output DO=digital <l 4l ja yisdle

s ol dl N L

L N jainol, dl
M 18 1% Imvawrlmwz-m

LN ST,

k12 13 14 15 ECIYAZ5 27 Foipemen

Erwrrrrrr _J;JJ_J

'INEFE 3 4 FFENGERAEET-T10 N

fddddddddryd

b LaS Balail) o3a daa i alg
running J' = Jusdo 1l »P0731
fault J) sle Jusdo 2 2P0732

Parameter | Description Factory default | Default for Cn007 | Remarks

POT2T7[0] | Selection of 2/3-wire method |0 2 J-wire
STOP + Forward pulse + Reverse
pulse

POF71[0] | Cl: Analog output 21 21 Actual frequency

PO731[0] | BIl: Function of digital output 1 | 52.3 52.2 Inverter running

PO732[0] |Bl: Function of digital output 2 | 52.7 52.3 Inverter fault active

Connection macro Cn008 - PID control with analog reference

0~ 20 mA
Actual value

o

OMNIOFF

PID
selpoint
Fault ackmowledgement pulse

10% Al A2 -D'I'.-' DI1 DI2 DI3 DK DIC 24V av

T D02
ov oV

A+ AC- DO+ DOT- P+ N-

Spead Running Fault

PID controller

0=~20 mA=0-50/60 Hz

s ) jlsall Aalal) 5l
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D - -—- Control circuit oSy E >

: ]
k: H
~ - : : + :
— DI 1 DI ! ' Transistor
' : DO 1 - output }
—0 D1 2 D1 2 : : :
' 1 1
——©° DI 3 D13 ! - 1
= : - ] DO2C Retay output }
- f—". a ' 35 -
04 Dia | i+ {_po2nc e el
: ' \Su{" :
DIC PISI ey T T
1 A -
24 v 24V 4 s 2 5
o & [ T T T T T T T ) e
L ) e ONE 2 E Analog output :
---------------- o s e g H — H
~ V2 wsmntneies , S
:Analog inputs : : AO 1 i i :
: . 10V : ——— b - - ——— oV ‘l 'l ]
R s A = :
: 3 pizo Al : : ---------------- S Z ke,
i - ov——ag——!
- '
1 '
l: o T :
) 1
' Al o= .= &
poasblE el L Saiz oivie 10v)
| PSR S S S S T S L.___.J.
e ——————— e e e
' l Expansion port l
W st st e R

AGNRAY B jad) clabua JA0 s
PTC= Positive temperature coefficient e
RTD: resistance temp detector e

Thermocouple e

A4S pud) &l pia (Ao AdlER]) o ) jad) b Jia 55 (S
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50/60HZ
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e yudl e S A p R dpadl e dal g asa s dlla
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Al )l iy s reset aal) asbs

2y Ll Sl Jiadis (e iy jla cllia aobally ACEN Ja 22y Sladl Jiadii . aplaiadiy
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Fag (0 A puad) i Mia

duda) ;i8N daddl)

V) sl sale
Jria 5 510 _ P1210
automatic restart

number 4 slaall Gl ya 230
3 P1211
of restart attempts

il

(B iia da gl g Jibdi gefilda) Sldally LA asadl) 10

5L Ui A g2 GEY) 5 bl

Bl Flide dasd 53 reset Uasl) sl

as) SLS © 5 ykia e slie Aaud 5 Ay oSl

i (5 51 S 23 Jasll s Juaill) Undl) s 8 o i ) 8 2206 e s Tl S
(&

50/60HZ

ds 1 § oSl

1 jﬂ JLA.&A“ dalall SJ‘A}“



Al Aa )y - Al S Adlpa (udigs

=| A g SV A4S ) (sl g

10-11 (Dl ddaii Adas g (23 5i0) 2adly Uadll el Jpuan 53
DI 1531 Jal alaii g il 24 (0 AN 5 Qs e (oo 55
DI3 43l Jaal) ddasi 5 <l 8 24 oy reset Uadldl 28U #like Jua 53 oy
Lasliall iyl s 24y 50 O AN Aaslaall 8k dua 5 ol il hal SOE alud QS alaaiul
Cil s jiay Joa i AIN- bl (g Bl Janll g AT s sall dfall Jaall ddais ) 5 yuicial)
&

Db ) (e ZUkall 3l &l jaall (a8 g g Janye

delull o lieaa ) g s priall A gliall 5513 & jaall de yu 6 oSl (Sape

A Gl Ja g Slaad) dils Jo Uadll ja 50l 8 Cand o) jaad) Uadll Ly dudd Dlial Al de

A B il e cSaii Sreset Uaall asli ) e ozl

OB Gl g il jal =2
1 Jedidll jal Hras PO700
Jaall Lalas ddaud g o)
3 rieda glia e Ll de pudl jal ¥ 1 de yull P1000
; goAaksi Al
Jall e 25253.2 52.7 PO731
Skl

el Jadd 51 1 0 Ss¥ daaldasidaak s | PO701
reset Usall aSli (51 9 9 A Jaal dbsidala s | PO703

Bl de o) dad
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Forward and Reverse Jog

The jog forward command is used in combination with multi-function digital input function #6 (Jog
the jog reverse command is used in combination with multi-function digital input function #7 (Jog

Al Aa )y - Al S Adlpa (udigs

Forward) and
Reverse).

Example: Jog Forward input terminal S4 (03-03 = 06) and Jog Reverse input terminal S5 (03-04=7)

RA | RB | S/ | s1 s2 | s3 | sa [ s5 [ 10v | AvI | ACI | AO

AGND

Forward Jog — <&—Reverse Jog

Common/
+12v. =8 _ _ . __ o= o
——————————— = .
N | Control Terminals /
e —— _—— User Terminals

Connect
shield to

control Jog Switches

ground (Maintained)

terminal

General Wiring Diagram
AC Input Voltage

|L1(R) L2(S) L3(T)

W\ | Braking Resistor :
] F—

BR *1
3@ Induction motor
um
vIT =/
wiT3 /4
Ground

E
FWD/STOP | ——& 6——@51 \
REV/STOP [+——& o082 _@ﬂa_
i Output 1 i ]
Preset Speed 1 |¢———&  6—-—0 83 i Analog Outputs
; i i 0-10VDC
P . Mul!“- 1 Preset Speed 2 | & o194
. unctional ! AGN i
Dlgltal}nput-’ Digital Inputs Reset| ¢——& 6—0QS5 ’__.‘I;-
Section N " Note 1
| S H e
Factory Default N oM
i
¥ RA B = 2
2 Multi-Function
NO.
’z 1 T _RB L Relay Output
| +10V- 1 Contact rating:
7777777777 B 04-1 0V: Power for Analog Input 250 VAC / 1.0A
i (max. 20mA) 30VDC/1.0A
0~10V L h
-------------------------------------------------- | 17T @AVI: Multi-Function Analog Input
P i
0~20mA h | |
Extemal oL [>T ©ACI: Muli-Function Analog Input [e 1
e ov ¥y i "l RS485
Inputs 4‘1 —Q—IAGND: Analog Signal Common (RJ45) J—- Comminicaton Port
@ 2|S()
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PC/Laptop RS232 cable IFD8500 Power supply
RS485 cable (RJO1)

2.1 PC/Laptop
Use a PC or laptop with RS232 COM port.
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Q1 Softstarter

KM 1 KM 1 Main contactor
FR 1 Overload relay
FR 1

Q1

S

Single line diagram for a softstarter

T —

fpm mm

Torque/speed curve when using a softstarter Cument curve when using a softstarter
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Zero crosses

Firing angle
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Start: The thyristors let part of the voltage through at the beginning and
then increase it, according to the set ramp time for the start.

Stop: The thyristors are fully conducting and when soft stopping, they

decrease the voltage according to the set ramp time for stop.

D Off : Thyristor is non-conducting
- On : Thyristor is conducting

I

Anode Load
e
N
1 — p N
_E_ Gate N
T Y
Cathode

Two-transistor
Schematic

Anode

Gate

Cathode Cathode

Block Construction

Schematic Symbol

D5t YU e gz 5 5S ) s i)

Anode
P
J1
N N
J2 Jz
Gate P P
J3
N
Cathode

Two-transistor Block
Construction Equivalent

A Q Anode !
ode A i

K

cathode
(N (@)
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+ i Ll Ak Alaad)
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i il (o yat die 53 58l b plall Jaad cony Al oda Jia o Ldaad Tl 1o ) Todns Ll
alasinly el (50595 ) all A 5o 85 yhaa 52l ) @lligh s ) Sia b ) guay oK1 308 J8 5233 Jlaay
550 ) 8 Jlaniadl (Sapd N & il el ¢ g il i B g O camy (S 5 Aimy s ool 5B
s Ual

sl e ) cale Jragisile aii dj / dt bl gl )Y Madl Jaeall aa ) st il Alea Ll
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aclill saldb Al PARAMETERS J) oz ¢ i
as Ul sl palind adlid) Jauial)
sad @ START RAMP .1
oSl 5 Ju Sle ) (e dagd 7 3 s dac L) L G ) Al 3 saaidl)
2eall doay OV A5)INITIAL VOLT (¥ agall( (oaldh ey ddaal e a3l (& s 2l a5
FINAL VOLTAGE 4i\e J

Qs O S s yaall 5 5) 5 (8 i) 138 sy 38 sl sl ool 003 0580 Y O o) 8
058 o) aing el ey 8 NO — LOAD dese s & jadd) (IS 1) el jaal) Jeaiy a5 53 5Y)
eyl JV s e ) (e sl
Ssh el g 058 of Jwia¥) (8 S Jas agle el oIS 13
DIRECTON 5 _8lie 458 ja fa o gu o yadll glo jiim =Aaidll o el Con ) Javia a3 13
LINE
STARTING
stop ramp <&y qumy 2

INITIAL & adl cad gdbal a s FINAL VOLT AS) agall ikl (pe die 3l 50l a

Cadigh g yadl gld jia =4 adl) e LY s ) s a5 13« VOLTAGE
.DIRECT STOP 5 il
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oY) 3l INITIAL VOLT .3

o g Al Adadill o4 s PEDSTRAIN VOLTAGE OR TORQUE L seall agan Ula) any
Y ) o el ) el s 4 Fealll a ) ) el 50l e
(S 5 2gall o gt Jasa oy 13 dgall o e e Lanliie Jasgy o & mall 3
Sal aldy o) & jaall (Say (N 13¢3 Jash 0 4 =2.2 2 o 3all b % 22 Aoy 3¢l asa
ondi Ay yaall a gy Cumy AU 4 Ly e agall (e (5 e dlag) o Gledl (e @b Jal (e
3303 40 pai g Y )
U4l s L ACURRENT LIMIT FUNCTION .4
Fandll aie el VLA gl cendl Ll auaas ) plias ) ekl b et o Sa

‘A\J.@Aj\gdlﬁl)ujye&“ubtgdh}\ejﬂujmﬁcﬂ\)\:\SLM}MBJ‘AJA&Schﬂc.ﬁuj\k_u\)\‘}

FULL S agall ta eV )l I JS i Lgle Ja ol aciad ) Ll Joay )
Aac ) sl &) 53 J< P Aalia Gual 4ualdll o8 WVOLTAGE

Initial voltage
Yini)

Time

Start ramp Stop ramp

Diagram showing start ramp, stop ramp and initial voltage

U
100 %%
fi d It !
S |ie vorage A‘d set level
/ of current limit
30 9%

- 1 - - t=2 - Time

t1 + t2 = set ramp time
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_ set level of

2

Time=

Current limit function in softstarter use

STEP DOWN VOLTAGE ¢ 3> 5
) bl agall lavia (Sl (548 <STOP RAMP <ilaY) (e pala ¢ g dinda gl sha Lass
lEY) el die B ydle dasgd () Caany & jaall de g Ladie Sl g fpura (5 shse
1lld e g
OS¢ Ian b ma dad U dgall Jiay s Aoyl Jargd 1 2al JlaaY) il LS el
dalall oda 53 ALkl o2 (pe paldill (Sed STEP DOWN VOLTAGE Jl a5 alasiuly

Cilaallall Gl 5

Step down voltage = U

A SD
U

100 %

Example 50 %

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

Stop Time

Curve showing the step down voltage function

hagall JA8Y il & aal) LS

i o) bl 13 Sy cac ) oaldl e @ jall idal) Ll davead o) LAl 13a 3o 5 i€
Lole e 5 alll medall 2 g1 58 W) Jiad Jia (g JAY) all) mny
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s £ |3 _|2
£ |8 T £,/ |EE|z
5 _|E 53
poocaien |5 |FEEI 548 |2 (25|33
Pump Centrifugal |Adaptive |10 200 |500 |Early |Adaptive 15 Late
Control accel. | Control dacel.
Pump bore Adaptive |3 200 |500 |Early Adaptive 3 Late
Control accel. | Control dacel.
Pump Hydraulic Constant | 2 200 |350 |nfa Coast To |nva nfa
Current Stop
Fan Damped Constant | 2 200 |350 |nfa Coast To |nva nfa
Current Stop
Fan Undampead Constant |2 200 |450 |nfa Coast To |nva nfa
Current Stop
Compressor Constant | 2 200 |400 |nfa Coast To |nva nfa
Screw Current Stop
Compressor Constant | 2 200 |450 |nfa Coast To |nva nfa
Recip Current Stop
Coonweyor Constant |5 200 |450 |nfa Coast To |nva nfa
Current Stop
Bow thruster Constanmt |5 100 |400 |nfa Coast To |nvfa nfa
Current Stop
Bandsaw Constamt | 2 200 |450 |nfa Coast To |nvfa nfa
Current Stop

AAlA al) il Japal) o pda g5 ghaa
i DU il 038 Calias o8 At al) iyl Al i) il (ans s A Jsaal s
AL el gall 5 s0mall s gulal

Type of load Ramp time for Ramp time Initial volrage Current limirc
start (sec.) for stop (sec.) Uini (x 1)

Bow thruster 10 o 30 %% 3
Cenrtrifugal fan 10 o 30 %% 4
Cenrtrifugal pump 10 20 30 %% S35
Cenrtrifuge 10 o 40 % 4.5
Conveyor beltr 10 ol) 40 2 o
Crusher 10 O GO %% S
Escalator 10 o 30 % 35
Hear pump 10 20 30 % D
Hydraulic pump 10 o 30 %% 35
Lifting equipment 10 10 GO % =
Mill 10 O GO %2 S
Piston compressor 10 o 30 2% -
Rotary converter 10 o 30 % 3
Scraper 10 10 40 % 4.5
Screw compressor 10 o 40 % =
Screw conveyor 10 10 40 %o s
Sdrrer, Mixer 10 (¢} GO % S
Unloaded motor 10 o 30 % 25

il gl lsall Zalall 5 15Y)
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W& el g 2o Ui} fgalal) Aganl g (Ao gl AN Jilea ) Glany
sJiba ) 0l ab) g Le Adla jlaad el AdlE o Jila ) (ary jedal adaall g Joa gall cawa

A8 g KN A8 Al (g g

&l Jadil Sala ad) g (oall) (s3ay (sDaw bl o) aliea ON .1

Gadae JLlSIl agall s gl 8 eadl (e )5 laiS) 38 cadl Cae )l ) laliee TOP OF RAMP .2
Aaalll s2a 8 3le) 38 ()5S Chgu atls ) giSLG oS aly b s s Al 85 saldll e

Lali Geg ) e padl 4al e ) ol Jals g 585 28 Uad i g dale 48 4 5 Fault .3
Ahzal)

-

plld G (498 Mg a9l B g) digas e el Overload -
e e @ jad s

haa Jisha el e

G AY) L5 el i e &l yed2e

25185V 63 (ohla b

1
2
3
4

s A3 0485 3B salad) 341 £ ) Over temperature

e G g el Gl jedae By 1
s e 3 e S 2
awll e dish ey e .3

ALl (5Ll aa daddicial) ABLiAl) 3 ggadll

Control Voltage (Ug),

which is the voltage for controlling the start

Main Voltage (Ug),
which is the voltage feeding the motor and
and stop command of the softstarter.

also the volrage exposed to the main circuirt
Values berween 24 - 480 V exist.

(thyristors) in the softstarter. 200 - 690 V
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 gowelr power
Stop supply|_ VoREge (Us) e Stop S supply)
T1 T2 T3 T4 T2 TS

Main voltage and supply voltage to a softstarter

Main voltage and control voltage to a softstarter

a1 leall Aalall 5 1aY)
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- Gl

aal g sk daa e fSH gy

Sl e )20 LS ALaL e B go Sllia

SUA ity el g

sk sadiparallel start

(0 i (38a o) b aBl Caay g JSAIL LS Adaall) uss & IS padl) Bl 3 gaial)
L gl i 3 LS il aall aand el Ll ae Jalail) 4y ]

i pud S jaal) Jom g (i gl i 8 LS S jaal el L ae Jalall 4y 2

: f\.uﬁ..d\
- e
//
P 1 KN 1 Main contactor
F= 1 Overload relay
<» 1 Softstarter

>

. sequential starte il sl

Parallel start of motors using a softstarter

el Jie (e Lani ol 16  ddlide il g8 & o e (e JES) Jiieis Taw 53ld) Jas 3 gasaiall
ki 81500 Y S oLl (5803 e e il gleh o 5 ol i (385 ilalla Jua
2 yae JS el s ae Juladll Ao a8 ool (5% o) b il g ALl Al Jia il g3l

A pda (o JSET) g alizds ddaal
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Main contactor

KM 1
- K 25, 27, 29 Starting contactor
s K 26, 26, 30 Run contactor
- FR1, 2,3 Overload relay
Q1 Softstarter
KM 1 \

Sequential start of motors using a softstarter

in line with motor 1adl e 1 & jaally aclill ald) Jua g (3 4k

35 U sY) gee (5l (i) 538U S 1 5l DU iall o 5y . AL 5 Al iy y1a
C@éﬂ%@b@}d‘w\;MJ@@‘)H\DJ@MA\GJN\MLJ\&_\;,}«ﬂ);.d\_j
ol 122 ostt ) H5SW S 5 el 122 (500 ZUsT 1) sl 22

M

N

In line Inside Delta

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

%
3
i
:

I Line Inside Delta

i g 408 I3 10gy o g Larie 5 JSCEIL LS AN A0 (ool Jom gy 20 Lliaa 63 S0
Laaa J81 (50l alasin) (Kay @l in-line current bl Jus e )3 Jda /1 %550 ki (& i
N giaall cila S ) £ sl quay ¢Sy | 3Gl Tl Jle el Alls b aakiaall (ol e

o pually LaS b gud) 3 yia () g WA JAa Lelua 8 @D gal) (g
2-phase CONTROLLED soft starters can’t be used with inside delta

connection
Gl Jah Aluagi &) 2 PHASE -CONTROL < gadl) Jlaniaa) ¢Say ¥
S Jlia
drasiad sdhadh sl 55 (i) 5SSy el 55 (saly (A glingns jasl) 122 & jase

6&5@)&\@)})&}3&&”QLSJAA\GA@)H\DMeMuAmﬂ\d;\J@Ju\
il
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100 A 100 A
100 A
100 A
58 A
100 A 58 A
CLCCs8A
100 A 100 A
Softstarter connectad In-line with the motor Softstarterconnactad Inside Delta

il LAY Alua 65 3 Main coNtactor (e s siSLi o<l auia ga

Lol ¢ il 53S0 KU o sl Ryl lligd Wl Jaly aell) galil aua g ic
e Js¥1 LAl 8 S5 @ paall G o sy Case LSS W 2 & ) Jal
a8 Aliia gill o2a 4 ST under tension isAll s J 5 Y & el
Sl bl 2 s alia Al (K1 el 58 il JEall L LS JBI ) 5iSts <)
Gl JEall pe (Ao 50l 122 58 5 ol (ila (5 sl ) aag ) 53SLG S
: ) B IS) (K 13a

dac i) 48 al) cilialy Jaa gt 54480 cullaladia

@il s Sl e Ladll e ) silly <) gadll 5 sl

san o Lelia 5 ey (Sl ) 95 gal) Amall (e 0 padil) Jalaa (pad SLEISAY) Jaua 65 pday

Agiail)

Warning!

Capacitors for power factor compensation are not allowed between
the softstarter and the moftor, since this can cause current peaks
which can damage the thyristors in the softstarter. If such capaci-

tors are to be used, they should be connected on the line side of the
softstarter.
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il

®) wes

L) Jal

Aremative A Arematve B
Main contactor located in the delta circunrt Main contactor located outside the delta circutt

L 1L
: | 1=
| i Y |
| I I i
: | fuse ! | Swilch Fuse
! J Semi-conductor fuse | [] | Semi-conductor fuse
Ny N
LLL Line contactor 1T
O/l relay
| | Line contactor
By-pass Softstarter Y By-pass LLL
Softstader W N contactor ‘ \ Sraier OlL relay
Motor
= O
M Molor { i
U U
Starter and fuses In-line Starter inside delta and fuses In-ling
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

wﬂghjj\ JLumﬂ dalall SJ‘A}“
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Jadl) | gLl ¢S U3 g Lilal) Alua g3 JAIS (52l

AEVA L)) ciligdaill sl 5al) Jasa
L e 5@l adl pailiad s Jaall g 55 aun JAY Gudad (e aelill (50l Lo Calisg
co-ordination tables J) ¢! 8 4

Motor Indicates the rated output of the motor and maximum current.
If this does not correspond fully to the actual motor, select according
to the maximum current.

Softstarter Indicates suitable softstarter type and size for this motor.
Semi-conductor fuses Indicates rated current and type of semi-conductor fuse.

Switch fuse Indicates suitable switch fuse for the semi-conductor fuses.
Thermal overload relay Indicates suitable thermal overload relay, type and setting range.
Line contactor Indicates suitable line (main) contactor for the motor.

This contactor is given with AC-3 rating.
By-pass contactor Indicates suitable by-pass contactor which is not required for the
co-ordination. This contactor is given with AC-1 rating.
semiconductor Alia sall 40l &) s A dala Gl s dac L) Gl ae a2aid ol Juady
Cnn Sl lladdll 5 high speed fuses (oo 1M 1as 4llall Joadll de yun i Al 5 fuses
PSS o) (5 yA) £ o) aa2003 38 aadaill o 41 W) (s AN £ 5V ams e g gl 138 B e

Aewedl) cilandatl) < mccb YIPrN| cb\jﬂ\

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] (Al (Al [A]
35 PS S 03-480B 16 170M1359  OS 160RD0380  TA25DU4.0  2.8-4.0 A9 Built-in
5.5 9 PS S 12-480B 40 170M1363  OS 160RD0380  TA25DU14  10-14 A9 Built-in
75 12 PS S 18/30-500 40 170M1364  OS 160RD0380  TA25DU14  10-14 A12 A9
PS S 12-480B 40 170M1363  OS 160RD0380  TA25DU14  10-14 A12 Built-in
14 PS S 18/30-500 50 170M1364  OS 160RD0380  TA25DU14  10-14 A16 A9
PS S 25-480B 50 170M1364  OS 160RD0380  TA25DU14  10-14 A16 Built-in
1 17 PS S 18/30-500 50 170M1364  OS 160RD0380  TA25DU19  13-19 A26 A9
18 PS S 18/30-500 50 170M1364  OS 160RD0380  TA25DU19  13-19 A26 A9
15 22 PS S 25-480B 50 170M1364 OS 160RD0380  TA25DU25  18-25 A26 Built-in
23 PS S 30/52-500 80 170M1366  OS 160RD0380  TA25DU32  24-32 A30 A9

Example of co-ordination table: 500V, 65kA, normal start, type 2 (PSD5065LINE40)

lial) jgadl) LSRN co-ordination tables J
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Jaall 3305 (pa Alaall g s A daw

Db & je 54 e e sl Laila & sl #Usy heavy duty 48LAN claadd) clawks & .
Chaal) & pall

e s

Glaalhll Jla ea (a3 Jshls e o g o2 b J8) s Sl

Time

Sec.

1000 \

100 \

. e
N

1 Starting
=
100 200 300 400 A current

Typical starting capacty graph for a softstarter
AU S Galy sl aladin die jsall) ey da

Lo Jangas (50l G @3 J)saV) a5 & yaall 5508 =(galy aladin) Alladl o2 8 (Sa
el daaly Calayy) daal

ddeludl / sad) &l e dae

5l yallda oy glhall ¢l yaall cay Hli Leia Jul se ae e foalll o &)y 22 ) adlng

i) Jalaas

.ntermittent factor :
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L

Loalall (B 53 a3 O el Jeadll il pe dae (e Cannll die adaiil) Jalre iy jedalgl) (e -

Lol 588 e ) sa

Dy J8)eadl gy S ) e Jsal a8 58 e M Glaling jaS eay (e e ey LS
Ji) )

deli/ el &l ye22e vl @lld S il Put.

Duty cycle

< On—»|«—0Off —»

—>
on Time

1 . | || 0,
Intermittens factor = T R 100 %

Derating when used at high altitudes OR temperature over 40 ¢
Derating s o) s 4aa 140 o= L”r‘.c\ 4\_1“.“.9 DJ\JA &L}IA.JJ j\ 4\.}3\.9 U_i\_cls:t)\ Jand) 23c

8 guad) aleay (s3l) aaY) Lsl
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Ambient temperature | Storage. -40 °C to + 70 °C (-40 °F to 158 °F)
Operation: -25 °C to + 40 °C (-13 °F to 104 °F) without
derating.

+ 40 °C to + 60 °C (104 °F to 140 °F) with derating 0.6
% /1 °C (0.6% /1,8 °F).

DJ.\.U\R.:\AUQ.A%O,6 MS%@DJU&\ASM\J%\;A&W)&MDL'\Q.A‘:\A

declll iall) é 2-phase and 3-phase control s <eduay)

2 phase control 3 phase control

In all different segments - Absolutely lowest starting
current is required

When torque control is Inside delta connection is

required required

Normal start or heavy duty The unbalanced currents

start during start and stop is a
- problem

When a compact and cost
effective solution is required

differences between the two technologies.

thyristors ¢ Gile sana GO ol (e gana La) Lgaad O aSaill iy pha Lguatdes W) cliolyl)
uls:aj)\ ;L;M\é);d\d@é‘;cﬁ)k:\uﬂ

2-phase controlled softstarter 3-phase controlled softstarter
L1 L1
L2 L2
L3 L3

o
U
N
N
7
Vil
N
N
e
Y
N

Bypass Bypass)
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ol b ol (s current imbalance sl JHEA) s L

dal el 8l Ll ()] g 4 aSaii dls je D b pee ) shall IO @ yae Jpsdii ¢y 2 Y
) Analy) J81 L5 750-30 1.1 L Ll L aSatl oy 1 i el cale JS8 4 laia Canl
Sy L aSaia yuall o Ul

¢aSaillda il ) pla¥) ddilidie AGNAY g Alilaie i L Cilp) B Lgd aSadill cpmaldld) ¢yl LAY
Aasall Cais o0 oL switchingdinill G b e paall () Ll 8 ) sias U Sy
O 2 128 Ay jiall ) gaall ddaii e (Alia e e a8 Jsaall) il Gilay) a5 ¢ Al
e aSaiall e dla yall () cpa (8 ¢ a8l (o jad Talh (g yad aSaill dazalald) <l JUl) ) oY)
Dillsage Jlue Hisis cJua sill Laila dalia

Limited impact of current imbalance

The differences mentioned above can have an impact only during ramping.

In a majority of
applications, the ramp time with a soft starter is less than 10 seconds.
ol

2-phase CONTROLLED soft starters can’t be used with inside delta

connection

Llal) Jah dlua 55 () 2 PHASE -CONTROL < gall Jlanioa) (1803 ¥

2phase < jaa
J8 Juac ) J8l 2 Sal_ess components equals less failure: o
J8 <ladl SUA third less of harmonics during start: e
2w pad )ILess PRICE o

3 B pSatiall o palai e JB aas a8 J8) 05 S Fewer components. e
) skl

Lﬁbjﬂ )Luaﬂ Azl 3‘)‘&:}“
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Figure 4: Thyristor topology of a “3-phase Figure 5: Thyristor topology of a “2-phase

softstarter”: 3 sets of anti-parallel thyristors.  softstarter”: 2 sets of anti-parallel thyristors.

J.a:h:t

3

Laila dlia 2 -phase CONTROLLED soft starters -2 & baila pdaill caay
s Juad g 13 Jeary ¥ i goad) LS 09 (i ) palialy 36 Ll (Lgisall)z s Al (e 03

ticaall 7 gIS (ya graa ga s LaS Laify il

Warning!
Depending on the two phase control, a connected motor terminal
always carries live hazardous voltage. Do not touch terminals when

voltage is applied. Output terminals will have live voltage even when
the device is OFF. This can cause death or serious injury.
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Electrostatic discharges (ESD)aee il clisl) a 4Kl g <)) ciliadl) A<

TSy s a3l g i a5 A g SV i) gall e oot Al llia
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Control mode (Sl o L) jiaa terminal control-1

Startup mode sl allad Jed Voltage ramp startup-0

Startup delay time gl Al 4

Ramp ascending time (s2d) )Jalsl) sgall J sa sl (e 440
Ramp descending time AN agall Jsa sl (e 4483820
Startup current limit gl LS ) Bl %300

Line voltage TIRTLNVEN 400V

Line frequency Agdail) a3 5 50 HZ

Motor current Jsall L A

Motor POWER J5igall 0 28 KW

Motor torque J5isall aje to 100% 0

Motor thermal PROTECT Juaddl) oyl A da 3 60C
Cosine ¢ osigall 028 Jalza o

MAX START PER HOUR il &l pa 230 ) 4
COOL DOWN TIME Jadilly el a Y (e 30 4ailéi 40
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| Parameter Group Default Setting
Protection Levels
54 Current imbalance 30%
sB Current Imbalance Delay 00:03 (mm:ss)
sC Undercurrent 20%
sD Undercurrernt Delay 0005 (mm:ss)
SE Owvercurrent 400%
SF Ohwvercurrent Delay Q000 (mm:ss)
5G Undervaltage 350 W
SH Underncoftage Delay 0001 (mm:ss)
=1 Ohwvencoltage 500 W
54 Owvervoltage Delay Q001 (mm:ss)
L= Underpower 10%%
SL Underpower Delay 0001 (mm:ss)
S5M Ohwverpower 150%
S COwverpower Delay 0001 (mm:ss)
50 Excess Start Time 0020 (mm:ss)
SP Restart Defay 0010 (mm:ss)
50 Starts per Hour [0}
SR Phase Sequence Any Sequence
L] Protection Actions
Ba Auto-Reset Count 0
&sB Auto-Reset Delay 0005 (mm:ss)
ac Current Iimbalance Soft Trip and Log
(s m] Uindercurrent Soft Trip and Log
6E COharcurrent Soft Trip and Log
&6F Undencoftage Soft Trip and Log
(=1 Owvervoltage Soft Trip and Log
&H Underpower Log Only
&l Ohwerpower Log Only
6J EFrocess Start Time Soft Trip and Log
(51,4 fnput A Trip Soft Trip and Log
&L fnput B Trip Soft Trip and Log
(=10 ] MNetwork Communications Soft Trip and Log
L= Remote Keypad Fault Soft Trip and Log
[s]®] Fregquency Soft Trip and Log
&P FPhase Seguence Soft Trip and Log
S0 Motor Owvaertermperasture Soft Trip and Log
a6 Motor Thermistor Circoif Soft Trip and Log
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|Parameter Group Default Setting
1 Motor Details
14 Command Source Digital Input
1B Motor Full Load Current Model dependent
1C Motor kW 0 kv
1D Locked Rotor Time 0010 (mm:ss)
1E Locked Rotor Current G00%
1F Motor Service Factor 105%
16 Reserved
2 Motor Start/Stop
28 Start Mode Constant Current
28 Start Ramp Time 0010 (mm:ss)
2C Initial Current 200%
2D Current Limit 350%
2E Adaptive Start Profile Constant Acceleration
2F Kickstart Time Q00 ms
2G Kickstart Level S00%
2H Jog Torque 50%
21 Stop Mode TVR Soft Stop
24 Stop Time 00:00 (mm:ss)
2K Adaptive Stop Profile Constant Deceleration
2L Adaptive Control Gain T5%
2m NAwlts Purmp Single Pump
2M Start Delay 00:00 (mm:ss)
20 DC Brake Torgue 20%
2P DC Brake Time 00:01 {(mm:ss)
20 Brake Current Limit 250%
2R Soft Brake Delay 400 ms
3 Motor Start/Stop 2
3A Motor Full Load Current-2 Model dependent
aB Motor kW-2 0 kw
ac Start Mode-2 Constant Current
aD Start Ramp Time-2 00:10 (mm:ss)
3E Initial Current-2 200%
aF Current Limit-2 350%
3G Adaptive Start Profile-2 Constant Acceleration
ad Kickstart Time-2 Q00 ms

Soft starter Parameter list
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Troubleshooting for Soft starter

Display Possible cause/Suggested solution
Hetwork There is a network communication problem, or the network
coammdnication

master may have sent a trip command to the starter.

Check the network for causes of communication inactivity.

Related parameters: 6M

HWot ready » The reset input may be active. If the reset input is
active, the starter will not operate.

= The soft starter may be waiting for the restart delay to
elapse. The length of the restart delay is controlled by
parameter 5P Restart Delay.

Felated parameters: 5P

Overcurrent The current has exceeded the level set in parameter 5E

Owvercurrent for longer than the time set in parameter 5F

Overcurrent Delay. Causes can include a momentary

overload condition.

Related parameters: SE, 5F, 6E

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

can include a momentary overdoad condition which has

exceeded the adjustable delay time.

Related parameters: 5M, 5N, 6l

Dverveltage 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: 51, 5J, 606G

Parameter qot of This trip is not adjustable.

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

« An emor occurred loading data from the EEPROM to
FRAM when the keypad powered up.

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

* “Load User St has been zelected 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 ssguence 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 5R is suitable for the installation.

FRelated parameters: SR, 6P
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Display Possible cause/Suggested solution

Current imbalance Current imbalance can be caused by problems with the
motor, the environment or the installation, such as:

« An imbalance in the incoming mains voltage

» A problem with the motor windings

=« A light load on the motor

« A phase loss on input terminals L1, L2 or L3 during
Run mode

« An SCR that has failed open circuit. A failed SCR can
only be definitely diagnosed by replacing the SCR and
checking the starter's performance.

Related parameters: 5A, 58, 6C

Current Read Err Lx |Where "X'is 1, 2 or 3.

Internal fault (PCB fault). The output from the CT circuit is

not close enough to zero when the SCRs are tumed off.

Contact your local supplier for advice.

Related parameters: None

Depth Sensor The smart card has detected a fault with the depth sensor.
Related parameters: 30L, 36C
EEPROM fall An ermor occurred loading data from the EEPROM to RAM

when the keypad powered up. If the problem persists,

contact your local distributor.

Related parameters: NMone

Excess start time Excess start time trip can occur in the following conditions:

« parameter 1B Motor Full Load Current is not
appropriate for the motor
parameter 2D Current Limit has been set too low
parameter 2B Start Ramp Time has been set greater
than the setting for 50 Excess Start Time

« parameter 2B Start Ramp Time is set too short for a
high inertia load when using Adaptive Control

Related parameters: 1B, 2B, 2D, 3D, 3F

Firimg Fail Fx Where "X’ is phase 1, 2 or 3.

The SCR did not fire as expected. The SCR may be faulty
or there may be an internal wiring fault.

Related parameters: Mone
FLC too bhigh If the soft starter is connected to the motor using inside
delta configuration, the soft starter may not be comrectly

detecting the connection. Contact your local supplier for
advice.

Related parameters: Mone
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Display Possible cause/Suggested solution

Internal fault 88 The soft starter firmware does not match the hardware.
Keypad discennected |Parameter 1A Command Source is set to Remote Keypad
but the VersiStart p Ill cannot detect a remote keypad.

If a remote keypad is installed, check the cable is firmly
connected to the soft starter.

If no remote keypad is installed, change the setting of
parameter 1A.

Felated parameters: 1A

Ll phase loss This trip is not adjustable.

L2 phase loss During pre-start checks the starter has detected a phase
L3 phase loss loss as indicated.

In run state, the starter has detected that the current on
the affected phase has dropped below 10% of the
programmed motor FLC for more than 1 second, indicating
that either the incoming phase or connection to the motor
has been lost.

Check the supply and the input and output connections at
the starter and at the motor end.
Felated parameters: Mone

L1-T1 sharted During pre-start checks the starter has detected a shorted
L2=T2 gharted SCR or a short within the bypass contactor as indicated.
La=Ts shorted Consider using PowerThrough to allow operation until the
starter can be repaired.

Related parameters: 65

Input & trip The soft starter's programmable input is set to a trip
Input B trip function and has activated. Resolve the trigger condition.
Related parameters: 7A, 7B, 7C, 7D, TE, TF, 7G, TH
Instantansous This trip is not adjustable.

OURCTCRT TNt The current on all three phases has exceeded 7.2 times
the value of parameter 1B Motor Full Load Current.
Causes can include a locked rotor condition or an
electrical fault in the motor or cabling.

Related parameters: None

Internal fault x Where "X' is a number.

This trip is not adjustable.

The VersiStart p Il has tripped on an internal fault.
Contact your local supplier with the fault code (X).
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TO OBTAIN Single Phase AC power Three Phase AC power

I kilowatts electrical Volts XAmps XPF Volts XxAmps XPF X3 I

| 1000 1000 |
kilowatts electrical

I KW) kKVA XPF kVA XPF I

| I
kilowatts mechanical kVA XPF kVA XPF

(kWm) T s

I Alternator Ef ficiency Alternator Ef ficiency I

I Volts XAmps Volts xAmps x\3 I

| 1000 1000 |

| KVAX1000 kKVAX1000 |

Amps _— _——
I Volts Volts x 3 |
I 120X Frequency 120X Frequency I
Speed (rpm)

I # Poles # Poles I

I Reactive Power (kVAr) Volts SAmps o in0 Kol XAmst VB Xising I

I 1000 1000 I
% Voltage regulation Vorr— -V Voo — 17

I {for Steady- Loads, from No— s FL %100 NLV L %100 I

Load to Full-Load) VEL FL
| . kW kW |
Horsepower required to

I drive alternator 0.746 X Alternator Ef ficiency 0.746 XAlternator Ef ficiency I

I First cycle RMS short Rated Amperes Rated Amperes I

I circuit current (£109%) puXx''d puX”d I

I I
Kilovolt-Amps (kVA) Volt? )éoﬁ:)mg Volts x ;:rr(;gozx 1.732

I Kilowatts (kW) KVA x Power Factor (PF) KVA x Power Factor (PF) Vol £ eigs I

KW x 1,000 KW x 1,000 KW x 1.000
I AMPS:- When I are knowr Volts x PF 1.732 x Volts x PF Volts I
- KVA x 1,000 KVA x 1,000

I AMPS - When kVA is known Volts 1.73% x Volts I
AMPS - When Horsepower HP x 746 HP x 746 HP x 746

I is known Volts x % Eff. x PF 1.732 x Volts x % Eff. x PF Volts x % Eff. I
Electric Motor Horsepower Volts x Amps x % Eff. x PF Volts x Amps x 1.732 x % Eff. x PF Volts x Amps x % Eff.

I Output (HP) 746 746 746 |
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Formula

Ohm's law
1=U rR=U u=I1xR | = Current (ampere)
U = Voltage (volt)

R = Resistance (ohm)
Rated motor torque

M = 9550 x Pp M = Rated torque, Nm
Or Py = Rated motor power, k\W
nr = Rated motor speed, rpm
Moment of inertia
J=m(RZ + r2) J = Moment of inertia, I'ugm2
2 m = Mass for the flywheel, kg
R = Quter radius, m
r = Inner radius, m
Flywheel mass

mDZ2 or GD2 {sz - GD2) mD2 = Flywheel mass, k.plm2
GD2 = Flywheel mass, It:gm2

Relation Moment of inertia and

Flywheel mass
J=1 GD2 - 1_sz J = Moment of inertia, I'mgrrn2
4 4 mD<Z = Flywheel mass, k.pmz

GD2 = Flywheel mass, Iu{gm2

Lﬁb}j\ )Luaﬂ dalall "E\)‘JZ}“



Al Aa )y - Al S Al (udigs

=| Ay g KN A4S ) (3l g =

Moment of inertia on load shaft
recalculated to the motor shaft

Jp X nhE J'p = Moment of inertia recalcu lated
to the motor shaft, kgr‘n2

Jp = Moment of inertia for the load,
kgr‘n2

np = Speed of the load, rpm

ny = Speed of the motor, rpm

Load torque on load shaft
recalculated to the motor shaft

M, _Mp xnp M’y = Load torque recalculated to
i the  motor shaft, Nm
Mp = Load torque, Nm
np = Speed of the load, rpm
ny = Speed of the motor, rpm

0
L
O
il
Q
8
c
S
g
g
O
Q
)
c
M
3
-
S
w

a

Electrical power

p=UXIxPF P = Power in kW (1-phase)
1000 PF = Power factor

p = UxIxPFxy2 P = Power in kW (2-phase)
1000

p = UxIxPFx+3 P = Power in KW (3-phase)
1000
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Conversion factors

Length

1 mile = 1,609344 km 1 km = 0,621 mile

1yd = 0,9144 m 1m = 1,09 yd

1ft = 0,3048 m 1m = 328 fr

1in = 25,4 mm 1 mm = 0,039 in
Velocity

1 knot = 1,852 km/h 1 km/h = 0,540 knot

1 mile/h = 1,61 km/h 1 km/h = 0,622 mile/h

1 m/s = 3,6 km/h 1 km/h = 0,278 m/s
Area

1 acre = 0,405 ha 1 ha = 2,471 acre

1 f2 - 0,0929 m? 1 m?2 - 10,8 fi2

1in2 - 6,45 cm? 1 cm? - 0,155 in?
Volume

1 i3 - 0,0283 m3 1 m3 - 35,3 fid

1in3 - 16,4 cm3 1 cm3 - 0,0610 in3

1gallon = 4,55 1 (UK) 11 - 0,220 gallon (UK)

1 gallon = 3,79 1 (US) 11 = 0,264 gallon (US)

1 pint = 0,568 | 11 = 1,76 pint
Mass

11b = 0,454 kg 1kg = 2,201b

1oz = 28,3 ¢g lg = 0,0352 oz

(QR) 5y geaall @wufé PR LA PRES PR

l ;;#Eh'
I l.-.- [ ]
8 jﬂ JM dalall 3)‘&‘)“

- ik )



Al Aa )y - Al S Al (udigs

=| A8 g KN A8 Al (g g =

el el

GIZ Alal¥) g g pdall AS Liiay Js¥) o) dac) a3 @

Cs Bl AS Lia g @

BA e i jua 48 44 G aal Ll [udiga >
Bl (s a9 ol 48 4 Lok ) L) [(udiga
4 NS e e A8 )4 il eyl fudiga >
8RN olya 48 i teaf L WA/ utiga

B ALY aua e 48,4 A ) B [oudiga >

4 IS e s A8 )8 el 3 o Joutiga >
BN s i jua 48 54 Jpaiall xe o /udiga B
Bomaall (s a9 ol S 4 i 33, teaa fudiga >
BN s i jua 48 54 G Abaa fpudiga >
BN olua 48 i saaf cpal Mg fudiga >

AlgBall s g olaa 48 4 Joall 2o oay foudiga >

=AAL )J\ )w Azl 3)‘&2}“



Al Aa )y - Al S Al (udigs

I=

=| A8 g KN A8 Al (g g

V2 &uaaldl) PRI

s Balud) S jLiiay

5_AlAl slia 48 i daal L AMA /udiga B

8RN s pa A8 i Al oAbl Gsany [/ pudiga >

A ) awa i pa g ola 48 4 U Gasgeal) 38 838 [ utiga 3
4Bl awa Ui g ol AS ) Chugy Lhae dana /(udiga >
AlgBal) a9 olaa AS i 9 A tana dana /utiga >
4lgBal) s Ui e g ol 48 )i A e taaa /(uiiga B
4Bl aa U g ol 4S yd g8 Gl A [utiga >
iy g 5 (i i e g olpa AS 4 wall we e Jile /outiga >

s O JS Aad g3 Gl Jlas |
al) i pall g G pdd) slal Ayl 4 i)
) i puall 5 o pid) olsal dudailil) 48yl
) i puall 5 g pid) olsal dudailil) A8yl

L)

A\

6 shddal) dana sdle /ALY
6358 dany [ Aadigal) >

Lﬁbjﬂ )w Azl 3)‘&2}“





