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Control voltage
12 = 110 ~120 VAC and 220 ~ 240 VAC
14 = 4 VAGNDG

Mains voltage

5=200~ 525 VAC

7=380~ 690 VAC

Bypass

B = infemally bypassed

( = non-bypassed (continuous conneclion)

I Nominal current rating
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80 A AC-53b 33 15 : M5
i _| Off time {seconds)
Start time (seconds)
Start current (multiple of motor full load current)
Starter current rating (amperes)
S edio Jlas!
ACS33b 3.0-10:350 ACS53b 3.5-15:345 ACS3b 4.0-20:340 ACS3b 4.5-30:330
40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres
ASAB-0023B 23 A 20 A 17A 104
ASAB-0043B 43 A A A 26 A
ASAB-0053B 53 A S A 46 A 3T A
AC53b 3.0-10:590 ACE3b 3.5-15:585 AC53b 4.0-20:580 AC53b 4.5-30:5T0
40 °C <1000 metres 40 °C <1000 metres 40°C <1000 metres 40 °C <1000 metres
ASAB-0076B 76 A 64 A 55 A a7 &
ASAB-00978 a7 A B2 A B9 A 58 A
ASAB-0100B 100 A 88 A T4 A b1 A
ASAB-01058 105 A 1054 95 A 78 A
ASAB-01458 145 A 123 4 106 A 80 A
ASAB-OMT0B 170 A 1454 121 A 97 A
ASAB-D2008 200 A 189 A 160 A 134 4
ASAB-02208 220 A 210 A 178 A 148 A
ASAB-0255C 255 A 2318 201 A 176 A
ASAB-0380C 380 A 380 & 359 A 299 A
ASAB-0430C 430 A 430 A 368 A 309 A
ASAB-0620C 620 A 620 A 40 A 434 A
ASAB-0650C 630 A 650 A 561 A 455 A
ASAB-OTS0C 790 A T90 A 714 A ST A
ASAB-0330C 930 A 930 A 829 A 661 A
ASAB-1200C 1200 A 1200 A 1200 A 1071 A
ASAB-1410C 1410 A 1410 A 1319 A 1114 &4
ASAB-1600C 1600 A 1600 A 1600 A 1333 A
i

50,5 b b =) ©yga cuml (o ASAB-: Y00C~ASAB-) 7+ C slyduw
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AC53b 3.0-10:350 AC53b 3.5-15:345 AC53b 4.0-20:340 ACH3b 4.5-30:330
40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres
ASAB-0023B JBA a0 A 6 A 224
ASAB-0043B 65 A B9 A 51 A 44 A
ASAB-0053B 80 A 80 A 63 A 55 4
ACB3b 3.0-10:5%0 ACS53b 3.5-15:585 ACS53b 4.0-20:580 ACE3b 4.5-30:5T0
40 °C <1000 metras 40 °C <1000 metras 40 °C <1000 metras 40 °C <1000 metras
ASAB-D076B 1144 86 A 834 TJOA
ASAB-0097B 146 A 123 A 104 A 8T A
ASAB-0100B 150 A 132 A 1M2A 92 A
ASAB-0105B 158 A 158 A 143 A 11T A
ASAB-0145B 218 4 184 & 199 A 136 A
ASAB-0170B 255 A 217 A 181 A 146 A
ASAB-0200B 300 A 283 A 241 A 200 A
ASAB-0220B I3 A A 268 A 223 A
ASAB-0255C 383 A 346 A 302 A 264 A
ASAB-0380C 570 A 510 A DIS A 449 A
ASAB-0430C 645 A 845 A 552 A A4 A
ASAB-0620C 930 A 930 A 810 A 651 A
ASAB-0B50C a75 A 978 A 842 A 683 A
ASAB-O7S0C 1185 A 1185 A 1071 A BG68 A
ASAB-0930C 1285 A 1395 A 1244 A 992 A
ASAB-1200C 1800 A 1800 A 1800 A 1606 &
ASAB-1410C 2115 A 21115 A 1979 A 1671 A
ASAB-1600C 2400 A 2400 A 2400 A 203004
(b b gaws) polow ,I5 > sl (L= E 5
IH1A : AGCHIa 35 - 19 2 5 - b

| Starts per hour
On-load duty cycle (%) M

Start fime (seconds) m

Start current (multiple of motor full load current) -

Starter current rating (amperes) U
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In-line connection

AC53a 3-10:506 AC53a 3.5-15:50-6 AC53a 4-20:50-6 AC532 4.5-30:50-6
40°C <1000 metres 40°C <1000 metres 40 °C <1000 metres 40°C <1000 metres
ASAB-0255C 2554 224 195 A 17 A
ASAB-0380C 3804 380 A 348 A 2924
ASAB-430C 4304 4134 355 A 3014
ASAB-0620C 620 A Bl14A 5154 4194
ASAB-0650C B50 A 629 A 532 A 437 A
ASAB-0TH0C T90A 790 A 634 A %7 A
ASAB-0930C 330A 930 A 800 A B44 A
ASAB-12000 1200 A 1200 A 1135A 933 A
ASAB-1410C 14104 1355 A 167 A 10234
ASAB-1600C 1800 A 1600 A 1433 A 1227 A

Inside delta connaction

ACB3a 3-10:50-6 AC53a 3.5-15:60-6 AC53a 4-20:50-8 ACE32 4.5-20:50-6
40°C <1000 metres 40 °C <1000 metres 40 °C <1000 metres 40°C <1000 metres
ASAB-0255C 3824 JHA 283A 27 A
ASAB-0380C o100 A 970 A 922 A 437 A
ASAB-0430C B4 A 620 A 333 A 451 A
ASAB-0620C 9304 90 A 173 A b28 A
ASAB-0650C 875 A 943 A 798 A 656 A
ASAB-0T40C 1185 A 185 A 1041 A 850 A
ASAB-0930C 1385 A 1385 A 1200 A 966 A
ASAB-1200C 1800 A 1800 A 1702 A 1474 A
ASAB-1410C 21154 2033 A 1780 A 1535A
ASAB-1600C 2400 A 2400 A 2149 A 1840 A

Bl Sloghiis 5 g Jilas

Pue g azgi b g Job5 5l 5o ol Sleadild S Tas g JSlas

In-line connection Inside delta connection
Minimum Maximum Minimum Maximum
ASAB-0023B SA 23 A 3 A 34 A
ASAB-0043B IA 43 A 9A 64 A
ASAB-0053B 1A 53 A 1A 79 A
ASAB-0076B 154 76 A 154 114 A
ASAB-0097B 194 97 A 194 145 A
ASAB-0100B 204 100 A 204 150 A
ASAB-0105B 1A 105 A 24 157 A
ASAB-0145B 294 145 4 294 217 A
ASAB-0170B 34 8 170 A 34 A 255 A
ASAB-0200B 40 A 200 A 40 A 300 A
ASAB-02208 A4 4 220 A 44 A 330 A
ASAB-0255C 51 4 255 A 1A 382 A
ASAB-0380C 76 A 380 A 76 A 970 A
ASAB-0430C 86 A 430 A 86 A 645 A
ASAB-0620C 124 & 620 A 124 A 930 A
ASAB-0650C 130 A 650 A 130 A 975 A
ASAB-0790C 158 &4 790 A 158 A 1185 4
ASAB-0930C 186 4 930 A 186 A 1395 4
ASAB-1200C 240 A 1200 A 240 A 1800 A
ASAB-1410C 262 A 1410 A 282 A 21154
ASAB-1600C
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Model A B c D E Weight
mm mm mm mm mm kg
{inch) {inch) {inch) {inch) {inch) {Ik)
ASAB-0023B A2
ASAB-0043B 182 {9‘3}
ASAB- . y
i 245 278 50 124 72
ASAB-0076B (11.6) (10.9) (5.9) A9) 45(9.9)
ASAB-0097B ' ‘ ‘ ' 212 49
ASAB-0100B 814 “d 8)
ASAB-01058 ) '
ASAB-01458
ASAB-0170B 438 380 275 248 249 149
ASAB-02008 (17.2) (15.0) (10.8) (9.8) (9.8) (32.8)
ASAB-02208
ASAB-0255C 460 400 390 320 278 239
(18.1) {15.0) (15.4) (12.6) (11.0) (52.7)
ASAB-03B0C 35
ASAB-0430C (77.2)
ASAB-0620C 589 522 430 320 301
ASAB-0650C (27.1) {20.5) (16.9) (12.6) (11.9) 45
ASAB-0790C (99.2)
ASAB-0930C
ig: g:: i?gg B56 727 585 500 363 120
ASARAG00C (33.7) (28.5) (23.0 (19.7) (14.3) (264.6)
i)

b . Sbl o Sy C 9 A sll ASAB-+1FB ~ ASAB-Y7++C slue iy

297 iy glito gy Sy 31 0 Sonnd Slal cytl Jolih 45 ol
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Yoo VAC  ~ 00 VAC (& %) e ASAB/xxxx/®
(31 Calie b asiee Jlail) TA* VAC ~ S+ VAC (£ )7) | .o, ASAB/xxxx/V
adali 1y ol 49035 (glgalusu Ja8) YA- VAC ~ 590 VAC (£ Ve%) | ... ASAB/xxxx/V
(QJ\

(A¥, A0, A% Sy Jyis
Ne  ~ W VAC or YW ~ Y VAC (+ \RYA [ -\o%), SeemA 'Y
TE  VACNDC s e V¢
Foa VU U Fa €0 e sl ailS B
For  VAC o eeeees G 4 Cuwd GAle Sy o)l
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o5 < Jlsail Culls
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MOKA o es s o, ASAB/TOC to ASABY -aTC

VKA e G L, ASAB/TC to ASAB/\5++C

( Ls)) 4l EEC/YYU/AQ Jenll yoiwa L Cg.aUaA) mnbalina gyl culid
[EC £+a¥V-Y-Y Class B and Lloyds Marine No \ Specification Jlam) culia
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0d gAna
L8070 wiCughy e sl
Yan 0 Sl e, Sl aa
[EC $++SAT-5 Ll 33 Lo 3B\
L S il
sl oA g £,0 e, Sl s
J\S d}l: R
O I B ASAB/++YTB ~ ASAB/+ +OVB
Gl g 0) Q0N = ASAB/++VSB ~ ASAB/+) +0B
Gl g YV v 0an > ASAB/+\Y0B ~ ASAB/+YY+B
el s £,0 D 0N e ASAB/+TOOC ~ ASAB/+a¥-C
el s £,0 D 0N e ASAB/\T++C ~ ASAB/\§++C
CE CE ettt ettt e sttt n st s s aees | tebansetesseaebesaet st et b ettt es et ena et es st saes [EC £+QWV-Y-Y
G ettt ettt ettt et b et e A e A bt ee At et bbb s e bt e bbbt b en s A es e At sae bt s et b s et s s e [EC £+QWV-Y-Y
UL CoUL ettt ettt et ettt s bbbt s st b s b b e bbb ettt e st en s et s et b a bt a et banes UL 0-A
ASAB/ +*YTB ~ ASAB/*YQB ..ottt ettt ettt bt ae bbbt en bt sae bt s e IPY. &
NEMA), UL Indoor Type )
ASAB/ $ YYOB ~ ASABIYE*2C oottt ettt ettt ettt n st en s I[P+« UL Indoor
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ASAB-0023B~ASABE-01058

ASAB-0145B ASAB-0170B~ASAB-02208
8.5 Nm (6.3 f-b) 8.5 Nm (6.3 fi-lb)
Power (L1/T1, L2/T2, L3/T3) o 10,5 mm
—o= . s o~
>able sires g o \ : o r
i—ﬁ % mm'  AWG £ Ly -5 £ N g
» 650  10-10 o g o E
f0em {irieh) | |e— - |¢—
5_:‘,?-.- ;\:| |@u I‘ng - Torque 19 mm | 6 mm | 19 mm | 6mm
- Nm Ft-lb
f—*"‘-| 4 'H‘\, Flat 4 28 |=
| k) [ Tmm ¢ 18D ¢
ASAB-0255C ASAB-0380C~ASAB-0930C ASAB-1200C~ASAB-1600C
17 Nm (12.5 ftb) 38 Nm (28.5 fi-Io) 58 Nm (427 ft-lb)
105 mm— 12.5 mr
10.5 mm —, \
. - I
M T ¥ L)
j LI £ E % ——
E = a
| 2 mm I *| |& m la ol _.,| -—
| 51 mm | | 16 mm
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Model SCRIt ( ﬂzsl Supply Voltage Supply Voltage Supply Veltage
(< 440 VAC) (<575VAC) {< 890 VAC)

ASAB-0023B 1150 170M1314 170M1314 170M1314
ASAB-0043B 8000 170M1316 170M1316 170M1316
ASAB-00538 15000 170M1318 170M1318 170M1318
ASAB-00768 15000 170M1319 1T0M1349 170M1318
ASAB-009TB 51200 170M1324 170M1321 170M1319
ASAB-D100B 80000 170M1321 170M1321 17OM1321
ASABO105B 125000 1T0M1321 170M1321 170M1321
ASAB-01458 125000 170M1321 17T0M1321 170M1321
ASAB-01708 320000 170M2621 170M2621 170M2621
ASAB-02008 320000 170M2621 170M2621 170MZ621
ASAB02208 320000 170M2621 170M2621 170M2621
ASAB-0255C 320000 170M2621 170M2621 170M2621
ASAB-0380C 320000 170MEO11 17T0MB011
ASABL430C 320000 170Me011 170MB011 —
ASAB-0620C 1200000 170M6015 170Mb015 170MG014
ASAB-0850C 1200000 170M6015 170MB015 170MB014
ASAB-OTI0C 2530000 170Me017 170MB01T 170Ma016
ASAB-0930C 4500000 170ME019 170MB019 170M6019
ASAB-12000 4500000 170M6021 — —
ASAB-1410C 5480000 i = ==
ASAB-1600C 12500000 {T0MB019*

Madel SCRIAL lﬁiﬁl Supply Voltage Supply Voltage Supply Voltage

(< 440 VAC) (< 575 VAC) (< 890 VAC)
ASAB-0023B 1150 B3FE B3FE B3FE
ASAB-0D428 8000 120FEE 120FEE 120FEE
ASAB-00538 15000 200FEE 200FEE 200FEE
ASAB-0076B 15000 200FEE 200FEE 200FEE
ASAB-0097B §1200 200FEE 200FEE 200FEE
ASAB-01008 BOOOOD 280FM 280FM 280FM
ASAB-0105B 125000 280FM 280FM 280FM
ASAB-01458 125000 280FM 280FM 280FM
ASAB-01708 320000 450FMM 450FMM 450FMM
ASAB-02008 320000 A50FMM A50FMM AS0FMM
ASAB-02208 320000 450FMM 450FMM 450FMM
ASAB-0255C 320000 A50FMM A50FMM A50FMM
ASAB-0380C 320000 400FMM* 400FMM 400FMM*
ASAB-0430C 320000 — — —
ASAB-0620C 1200000 630FMM* 6I0FMM* —
ASAB-0650C 1200000 6I0FMM® GI0FMM* —
ASAB-0TIC 2530000 = — e
ASAB-0930C 4500000 =
ASAB-1200C 4300000 o —- —
ASAB-1410C 6480000 - - —
ASAB-1600C 12500000 — — —
YA




% SANTERNO

CARRARDO GROUP

Model

SCRI't(A%)

Supply Voltage
(< 440 VAC)

Supply Voltage
(<575 VAC)

ASAB-0023B

1150

H8J40™

HSJ40™

ASAB-0043B

8000

HSJ80*

HS.J80""

ASAB-0053B

15000

HSJ110™

HSJ110*

ASAB-0076B

15000

HSJ 125

HSJ125*

ASAB-0037B

91200

HSJ175

HSJ175*

ASAB-0100B

80000

HSJ175

H5J173

ASAB-0105B

125000

HS.J225

HS8J225

ASAB-0145B

125000

HSJ250

H8J250""

ASAB-01708

320000

HSJ300

HSJ300

ASAB-0200B

320000

HSJ350

HSJ350

ASAB-02208

320000

HSJ400™

H8J400*

Neot suitable

ASAB-0255C

320000

HSJ450™

H8J450™

ASAB-0380C

320000

ASAB-0430C

320000

ASAB-0620C

1200000

ASAB-0850C

1200000

ASAB-0780C

2530000

Not suitable

ASAB-0830C

4500000

ASAB-1200C

4500000

ASABA4HOC

5480000

ASAB-1600C

12500000

Not suitable

Model

sCR It (A%s)

Supply Veltage
(<440 VAC)

Supply Voltage
(< 6T5 VAC)

Supply Voltage
(< 690 VAC)

ASAB-0023B

1150

ADTOURD3OXXX0063

AOTOURD3I0XXX0063

ASAB-00438

8000

AOTOURD30XXK0125

ADTOURDI0OXXX0125

AO7OURD3I0DXXX0125

ASAB-00538

15000

AO70URDI0OXXX0125

AQTOURDIOXXXD 125

AO70URDIOXXX0125

ASAB-00768

15000

AQ7T0URDI0XXX0160

ADTOURDI0XXX0160

AQ70URDIOXXX0160

ASAB-00978

51200

AOQTOURDI0OXXX0200

AQTOURDIOXXX0200

AQ70URDIDXXX0200

ASAB-0100B

80000

ADTOURD30XXX0200

ADTOURDINXXX0200

A070URD30XXX0200

ASAB-01058

125000

AOTOURD3I0XXX0315

AQTOURDIOXXX0315

AQOTO0URD30XXX0315

ASAB-01458

125000

AD7TO0URD30XXX0315

ADTOURDI0XXX0315

AQ70URD30XXX0315

ASAB-01708

320000

AOTOURD3DXXX0315

ADTOURDI0XXX0315

AQ70URD30XXX0315

ASAB-02008

320000

AO070URD3I0XXX0450

AQ07TOURDIOXXX0450

A070URD30OXXX0450

ASAB-02208

320000

A07T0URD30XXX0450

AQT0URD30XXX0450

AO0T0URD30XXX0450

ASAB-0255C

320000

AQTO0URD30XXX0450

AOQ70URDI0XXX0450

AO0TOURD30XXX0450

ASAB-0380C

320000

AD7T0URDI3XXX0700

AQ70URDA3XXX0700

ASAB-0430C

320000

ADTOURD33XXX0700

AQT0URD3IXXX0700

ASAB-0620C

1200000

ADTOURD33XXX1000

ADTOURDIINX1000

AO070URD33XXX1000

ASAB-0650C

1200000

ADTOURD3IXXX1000

ADTOURDIIXXX1000

AQ7OURD3IXXX1000

ASAB-07Y0C

2530000

ADTOURD33XXX1400

ADTOURD3IXXX1400

AQ70URD33XXX 1250

ABSAB-0330C

4500000

AOTOURD33XXX 1400

ADTOURD3IXXX1400

AOTOURD33XXX 1400

ASAB-1200C

4500000

ADSSURDIIXXX2250

ASAB-1410C

6450000

ADSSURDIIXKKZ2250

ASAB-1600C

12500000




% SANTERNO

CARRARDO GROUP

Model scrit {Azs] Supply Voltage Supply Voltage Supply Voltage
(=440 VAC) (<575 VAC) (< 630 VAC)
ASAB0023B 1150 6.9URD30D 1140050 6.9URD30D11A0050 £.8URD30D11A0050
ASAB-0043B 8000 £ SURD30011A0125 6 SURD30D11A0125 £ SURD30D11A0125
ASAB-0053B 15000 6.9URD30D11A0125 6.9URD30D1140125 6.9URD30D11A0125
ASAB-0076B 15000 6.9URD30D1140160 6.9URD30D11A0160 6 9URD30OD11A0160
ASAB-0097B 51200 6.3URD30011A0200 6 YURD30D11A0200 6.8URD30D11A0200
ASABL01008 80000 6.9URD30D11A0200 6.9URD30D1140200 6.9URD30D11A0200
ASAB-01058B 125000 £.9URD30D11A0315 6 BURD30D11A0315 £ 9URD30D11A0315
ASAB-0145B 125000 £.9URD30D11A0315 6 .9URD30D1140315 6.8URD30D11A0315
ASABO170B 320000 6.9URD30D11A0315 6.SURD30D1140315 £.9URD30D11A0315
ASAB-0200B 320000 £.9URD31D11A0450 6.9URD31D11A0450 £.9URD31D11A0450
ASAB-0220B 320000 6.9URD31D11A0450 6.9URD31D11A0450 6.9URD31D11A0450
ASAB0255C 320000 6.9URD31D11A0450 6.9URD31D11A0450 6.9URD31D11A0450
ASAB-0380C 320000 6.9URD33D11A0700 6.9URD33D11A0700 6.9URD33D11A0700
ASAB-0430C 320000 £.9URD33D11A0700 6.9URD33D11A0700 6.9URD33D11A0700
ASAB-0620C 1200000 6.5URD33D11A1000 6 SURD33D11A1000 6 8URD33D11A1000
ASAB-0850C 1200000 6.9URD33D11A1000 6.9URD33D11A1000 6.8URD3I3D11A1000
ASAB-0790C 2530000 6.6URD33D11A1400 6 6URD33D11A1400
ASAB-0930C 4500000 6.6URD33D11A1400 6.6URD33D11A1400 —
ASAB-1200C 4500000 6.9URD233PLAF2200 6.9URD233PLAF2200 e
ASAB-1410C 8480000 6 SURD233PLAF2200 6.9URD233PLAF2200 8 3URD233PLAF2200
ASAB-1600C 12500000 6URD233PLAF2800 BURD233PLAF2800 -
Model scr [Azs) Supply Voltage Supply Voltage Supply Voltage
(< 440 VAC) (< 578 VAC) (< 890 VAC)

ASAB-00238 1150 AJT25 AJT25

ASAB-00438 8000 AJTS0 AJTS0

ASAB-00538 15000 AJTEO AJTED

ASAB-0076B 15000 AJTBO AJTB0

ASAB-00978 512000 AJT100 AJT100

ASAB-0100B 80000 AJT100 AJT100

ASAB-01058 125000 AJT125 AJT125

ASAB-01458 125000 AJT150 AJT150

ASAB-0170B 320000 AJTITS AJT1TS

ASAB-0200B 320000 AJT200 AJT200

ASAB-02208 320000 AJT250 AJT250

ASAB-0255C 320000 AJT300 AJT300

ASAB-0380C 320000 AJT450 AJTA450 Mot suitable

ASAB-0430C 320000 AJT450 AJT450

ASAB-0620C 1200000 A4BQA00 A4BQBO0

ASAB-0650C 1200000 A4BQB00 A4BQBOO

ASAB-0790C 2530000 A4BQ1200 A4BQ1200

ASAB-0930C 4500000 A4BQ1200/ A4BT1100 | A4BQ1200/A4BT1100

ASAB-1200C 4500000 A4BQ 1800 A4BQ1600

ASAB-1410C 6480000 A4BQ2000 A4BQ2000

ASAB-1600C 12500000 A4BQ2500/ A4BT1800 | A4BQ2500/ A4BT1800
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ASAR-0SBORSA 20 Gd & I 580 497 I 475 364 & B0 738 | 637 546
BSAE-OTDO0ESL0 G4 & o0 592 I 512 438 & 1050 BER TEB 658
ASAB-DE20&85110 Gd & XD 705 | B0E 516 & 1220 1058 210 774
ASAB-0S208/5/120 G & | w10 BO4 | B4 5n B 1380 LI0E 1026 Bs7
1 |
ASAE-1 D005 120 eL Lo 1000 Bie | T B & 1500 (EL] [ 1184 | w7
Mon Bypassed ratings In-line connection Non Bypassed ratings Inside delta connection
ASAR-D2SSCAM0 G3 [ 255 23 200 ITe -] ELE] 34e o2 64
ASAB-0380C/AM120 G L] I 380 380 I 359 259 & 570 570 | 539 449
ASAB-0430CAM 20 Gd & E 430 430 : 368 i) & GAS5 645 : L2 A64
ASAB-0620CAM 20 G4 & 620 620 540 434 & 930 930 210 B&1
ASAB-DG50CSM1.20 G4 [+ | 650 650 | 561 455 [ 975 975 842 BE3
| |
ASAB-OFS0CA/M 20 G4 L7 | TS0 780 I 714 519 G 1185 1185 | 1071 BiE8
ASAR-D930C/A5/M12/0 G4 1 : q30 430 | B29 661 [ 1395 13485 1244 a2
ASAR-1200C/AM120 6% 6 1200 1200 1200 1671 [ 1800 1800 1BO0 1606
ASAR-14100CAM12M 6% & 1410 1410 | 1319 1114 G 21158 2115 | 1979 1671
ASAR-1E00CSA L0 G5 & | 1600 TE00 | 1600 1353 & 24000 2400 2400 2030
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Dimensions and weight Power rate table :
Dimensions WxHxD Weight 5*-5"1
[ i Madel
mm (inches) kg (ibs) 3Eﬁ-£9u'u' Hﬂur Light Dty .
asag-00238 150295K183 (5911 6°57.2° 4305 | w | Amps | mnmmmm
ASAB-00438 15062952183 (5.97x11.6"57.27) 13095 . it o s i P i I Nt s
P ey TSR ASAROD23RTN2S Glnotan | 10 | 23 20 17 15 10 EL k[ 2% 22
ASAR-004 T Tnof 1 a3 1 i [ ] & ] 1 a4
ASAB-00TED 150:265x183 [5.9"%11.6°x7.27) 4599 WRODIEAILE | /Slnolan | 20 : : £ 0 B : .
E 1 G L 1 5 5 7 1 5
ASAB-00978 1502955213 [5.9°x11.6°8.4") 5.0(11.0) it B Wl W 2 o it : o ) A
ASAB-OO7ERTIH 22 Gnok 5 75 64 5 47 6 114 86 £3 70
ASAE.01008 1502955213 15,9721 1574847} 5.0(11.0) BB nofan : 5 |
ASAB-O0QTRT 22 G 6 | o7 82 2 58 5 146 123 4 | e7?
ASAB-01058 15002955213 (5,971 1678 47) 5.0 (11.0) ' ! -
A 1 I i 1 !
ASAB-01458 275x4384250 (10.8'x17.2°40.9°) 15 (33.0) RO 4 o Sl i i ;i 8 = = i =
ASAB-0105R7/1202 G 3 108 105 o5 78 3 158 158 183 nz
ASAB-01708 2755438250 (10 8°%17.279.97) 15030 i _
ASAR.OT4SRTI20 G2 B | 14 123 106 80 3 218 184 158 | 138
ASAB-070C8 FTSxE3RS0 (10 8701 7.27%8.97) 1513300 . ; : :
ASAR.07TFORTZ0 G2 & 170 145 121 a7 & 255 217 181 145
ASAB-02208 275RAIBI50 (10.8°%17.27x0.9%) 15 (33.0) 5 = 5
ASAB-D00B7/12/0 G2 6 | 200 189 160 134 6 300 283 241 200
ASAR.OZ558 A24x 3400303 {167 1737 x1 4% 2B [ﬂ? 21 | |
ASAB-O220R7/120 G2 5 220 210 178 145 6 330 315 258 223
ASAP-03500 424x4400392 (16.7"x17,3"x15.47) 302 568 : o = _
ASAR-0255R7V1 240 G3 5 255 131 231 176 3 382 346 302 2p4
ASAB-04758 A7Axd40x357 (16,7217 372 1547) 307 66 8 = i
ASAB-O3S0RTI1 20 63 5 | 350 329 284 244 f 575 g 47 | 388
ASAB-05008 336400600 (17.0"x25.2"x23.67) 49,5 {109.1) i
; : i e ASAB-04258/7/12/0 G3 5 425 A1 355 305 6 638 517 533 458
ASAB-D5808 A33BICNE00 {1 7.07x25.27523.67) 495 (109.1) l -
ASAR-OSDORS 20 4 445 5 F 575 &
ASAB-07008 4330640x500 {17.0"%25.2"x22.67) 80(132.3) A 4 2 2 : A% 2 o 2 = = jlteR
: ASAB-DERO0B//1 20 (] & 580 253 475 264 B 4] PEL B37 L6
ASAB-0A208 4330640600 (17.0"x25.27423.67) 60(132.3) ; :
ASAB-OTO0RI 20 G4 B | 700 557 512 433 6 1050 CT) 758 858
ASAR-09708 43316400600 {17,0"25,2"x23 67) 60(132.3) ; .
ASAB-URZ0B/T200 G4 5 820 708 605 516 6 1230 1058 910 774
ASAB-10008 A3306A0HE00 (17.0°%25,27x23.6") B0 (132.3) ; g
ASAB-DO20R/7/12/0 54 6 | 9% 4] 634 571 i 1380 1206 1026 857
ASAB-DZSSC 00x450x2B0 115,47 £18.17x11.0°) 24 (2.9 '
- ASAB-1000B/7/12/0 G4 6 1000 936 796 664 3 1500 1404 1194 o7
ASAP-03A0C 4300695300 {16.9"x27.1"x11.87) 45 (98.1) | -
Non Bypassed ratings In-line connection Man Bypassed ratings Inside delta connection
ASAB-0430C 430:659x300 {16.97x27.17x1 1 87) 45 [98.1) , _
ASAB-0IS5C/7/12/0 53 5 | 258 23 201 178 (- 383 ETTS 302 264
ASAB-0620C 430HBESKI00 (16,027,171 1.87) 4598 1) ! -
ASAB-03S0C/T/1200 G4 5 280 380 5o 209 6 570 570 530 449
ASAB-DE50 A30bE300 (16.97427.17x11.87) 15 {98.1) | .
ASAB-04I0C/TI1 200 G4 B 430 430 L 309 B B4 B4S 552 454
ASAB-0700C A30n6EEN300 (16972717 x11.87) 45 98.1) 5 ;
. ASAB-0620C/7/120 G4 B 520 520 540 434 6 930 930 210 &51
ASAB-0930C 4300035300 {16.9"x27,17x1 1.87) 53 (116.8) - ;
ASAB-0650C/7/120 G4 5 | & 550 551 455 g 875 575 842 623
ASAB-1200C SESAESEN3E4 (23.07%33,77214.37) 117 (257.9) .
ASAB-0T0CGT20 e B | 730 130 714 579 L 1185 1185 1671 868
ASAE-1410C SESAASEXIRA (13.07%33.7 x14.3") 17 {257.9) ; ;
ASAB-NA0C/TI1 20 G4 & 530 930 B9 661 & 1385 1395 1244 997
ASAB:1600C SESABSENIEA {23.0"33.77K143") 1301(286.5) ' '
ASAB-1200C/7/120 G5 B 1200 1200 1200 1071 ( 1800 1800 1800 1606
-l T [ |
— - = W ASAR- 14105520 G5 B 1410 1410 1319 1114 b 2115 2115 1979 1671
E ASAB-1600C/7/1 210 GS 5 | 1600 1600 1600 1353 (3 2400 2400 2400 2030
||r
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ASAMV

Medium Voltage Soft Starter

USER MANUAL

Rev. 00
lussed on 16 October 2014

e This manual is integrant and essential to the product. Carefully read the instructions contained herein as they
provide important hints for use and maintenance safety.

e This device is to be used only for the purposes it has been designed to. Other uses should be considered
improper and dangerous. The manufacturer is not responsible for possible damages caused by improper,
erroneous and irrational uses.

e Enertronica Santerno S.p.A. is responsible for the device in its original setting.

e Any changes to the structure or operating cycle of the device must be performed or authorized by Enertronica
Santerno S.p.A..

e Enertronica Santerno S.p.A. assumes no responsibility for the consequences resulting by the use of non-original
spare-parts.

e Enertronica Santerno S.p.A. reserves the right to make any technical changes to this manual and to the device
without prior notice. If printing errors or similar are detected, the corrections will be included in the new releases
of the manual.

e The information contained herein is the property of Enertronica Santerno S.p.A. and cannot be reproduced.
Enertronica Santerno S.p.A. enforces its rights on the drawings and catalogues according to the law.

¢ All the names and marks mentioned in this manual are the proprietary of their respective owners.

ENERTRONICA

SANTERNO

Enertronica Santerno S.p.A.
Via della Concia, 7 - 40023 Castel Guelfo (BO) Italy
Tel. +39 0542 489711 - Fax +39 0542 489722
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Chapter 1 - Introduction

This chapter is an introduction to the Reduced Voltage Solid State Soft Starter for medium voltage AC motors. It is highly
recommended that users read this section thoroughly to become familiar with the basic configuration, operation and
features before applying the Soft Starter.

1.1 Overview

The standard Soft Starter is an SCR-based controller designed for the starting, protection and control of AC medium
voltage motors. It contains SCR stack assemblies, fiber optic connections, and low voltage control circuitry ready to
be interfaced with an enclosure and the necessary equipment to create a complete a Class E2 medium voltage
motor Soft Starter.

1.2 Specifications

GENERAL
AC Supply Voltage 2300 - 13800 VAC +10 to — 15% (Model dependent)

Unit Running Overload Capacity 125% - Continuous
05 - 0f -
(Percent of motor FLA) 500% - 60 seconds, 600% - 30 seconds.

1 Cycle: Up to 14x FLA (Internally protected by the programmable short circuit)

Frequency | 50 or 60Hz, +2Hz hardware selectable

6 SCRs, 12 SCRs, 18 SCRs (Model dependent for 2.3 to 7.2 kV Class)

FOE e 36 SCRs for 10-13.8 kV Class

6500V - 19500V (for 2.3 to 7.2 kV Class)
: 27000V - 39000V (Model dependent for 10 to 13.8kV Class; see Table 1)
Ratings .
Note: Contact Factory

SCR Peak Inverse Voltage

Phase Insensitivity | User selectable phase sequence detection

Transient Voltage Protection | RC snubber dv/dt networks (One per inverse pair of SCRs)

Enclosed units: 0° to 40°C (32° to 104°F) (optional - 20° to 50° C with heaters)
5 - 95% relative humidity

0 - 3300 ft. (1000m) above sea level without de-rating

(Ratings for ambient conditions external to unit)

Ambient Condition Design

Control 2 or 3 wire 120VAC (Customer supplied)
Multiple: Form C (Contacts), rated 5 Amps, 240VAC max.
Auxiliary Contacts 8 Relays (4 programmable): Form C contacts

Fault Indicator: Form C contacts

60kV for 2.3 to 7.2 kV Class
110kV for 10 to 13.8kV Class

BIL Rating

Approvals UL recognized, Canadian UL (cUL) recognized

ADVANCED MOTOR PROTECTION

Two Stage Electronic Starting: Programmable for Class 5 through 30
Overload Curves Run: Programmable for Class 5 through 30 when "At-Speed" is detected.

Overload Reset Manual

: Overload circuit retains thermal condition of the motor regardless of control
Retentive Thermal Memory . . . ;
power status. Unit uses real time clock to adjust for off time.

Overload will not reset until thermal capacity available in the motor is sufficient for
a successful restart. Starter learns and retains this information by monitoring
previous successful starts.

Phase Current Imbalance Imbalance Trip Level: 5 - 30% current between any two phases
Protection Imbalance Trip Delay: 1 -20 seconds

Over Current Protection Trip Level: 100 - 300% of motor FLA
(Electronic Shear Pin) Trip Delay: 1 - 20 seconds

Under Current Trip Level: 10 -90 % of motor FLA
Under Current Trip Delay: 1 - 60 seconds

Load Loss Trip Protection

Coast Down (Back Spin) Coast Down Time Range: 1 - 60 minutes
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Lockout Timer

Range: 1 - 6 successful starts per hour
Time between starts: 1 - 60 minutes between start attempts

Starts-per-hour Lockout Timer

PROGRAMMABLE OUTPUTS
Type / Rating Form C (SPDT), Rated 5 amps 240 VAC max, (1200 VA)
Run Indication Programmable
At Speed Indication Programmable
Programmable Ramp Types: Voltage or Current Ramp (VR or CR)
Starting Torque: 0 - 100% of line voltage (VR) or 0 - 600% of motor FLA (CR)
Acceleration Adjustments Ramp Time: 1 to 120 seconds
Current Limit: 200 - 500% (VR or CR)
Power Ramp: 0 — 300%
4 Options: VR1+VR2; VR1+CR2; CR1+CR2; CR1+VR2
Dual Ramp Settings Dual Ramp Control: Ramp 1 = Default
Ramp 2 = selectable via dry contact input
Begin Decel Level: 80 - 100% of line voltage

Deceleration Adjustments Stop Level: 0 to 1% less than Begin Decel Level

Decel Time: 1 - 60 seconds
Jog Settings | Voltage Jog: 5 - 75%
: : Kick Voltage: 10 - 100%

NIES SR SRS Kick Time: 0.1 - 2 seconds
Shorted SCR, Phase Loss, Shunt Trip, Phase Imbalance Trip, Overload,
Overtemp, Overcurrent, Short Circuit, Load Loss, Undervoltage or Any Trip

Lockout Display | Coast Down Time, Starts Per Hour, Time Between Starts, and Any Lockout

Fault Display

EVENT HISTORY
Data includes cause of event, time, date, voltage, power factor and current for

Ulp o B =VEs each phase and ground fault current at time of event

METERING FUNCTIONS
Motor Load Percent of FLA
Current Data A, B, C Phase Current, Avg Current, Ground Fault (Option)
Thermal Data Remaining thermal register; thermal capacity to start
Avg Start Time, Avg Start Current, Measured Capacity to start, time since last
start.
RTD Data (Option) Temperature readings from up to 12 RTDs (6 stator RTDs)
Voltage Metering kW, kVAR, PF, KWH

Start Data

SERIAL COMMUNICATIONS
Protocol Modbus RTU

Signal RS-485, RS-422 or RS232
Network Up to 247 devices per mode
Functionality Full operation, status view, and programming via communications port

OPERATOR INTERFACE
LCD Readout Alpha numeric LCD display
Keypad 8 function keys with tactile feedback

Status Indicators 12 LEDs include Power, Run, Alarm, Trip, Aux Relays

Remote Mount Capability Up to 1000 circuit-feet from chassis (Use twisted, shielded wire & power source)

CLOCK and MEMORY
Operating Memory SRAM loaded from F-RAM at initialization
Factory Default Storage Flash Memory

Customer Settings and Status Non-volatile F-RAM, no battery backup necessary
Real Time Clock Lithium ion battery for clock memory only
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1.4 Design Features

The standard Soft Start panel has the following features:

e SCR Power Modules: For each phase, the SCRs are arranged in inverse parallel pairs and series strings as
indicated in Tablel below to facilitate sufficient Peak Inverse Voltage ratings for the application

e RC Snubber Networks: Provide Transient Voltage Protection for SCR Power Modules in each phase to avoid dv/dt

damage.

e Firing Circuit: The SCRs are gated (turned on) using a Sustained Pulse Firing Circuit. This circuitry is isolated from
the control voltage by means of fiber optics.

Table 1 Unit PIV Ratings

600 Amps Units

Total

. . . Total .
Voltage Ser_les Number PIV Rating Voltage Ser_les Number PIV Rating
Devices of Devices of SCRs
SCRs
2300V 0 6 6500 V 2300V 2 12 9000 V
3300/4160 V 2 12 9000/13000 V 3300/4160 V 4 24 9000/18000 V
6000 - 7200 V 3 18 19500 V 6000 - 7200 V 4 36 18000 V
Total
Series | Number . Series Lo .
Voltage : PIV Rating Voltage : Number PIV Rating
Devices of Devices
of SCRs
SCRs
10kV — 11kV 6 36 27000V 13.2 — 13.8kV 6 36 39000V

1.5 Theory of Operation

The Soft Starter is CPU controlled, using a microprocessor based protection and control system for the motor and starter
assembly. The CPU uses Phase Angle Firing control of the SCRs to apply a reduced voltage to the motor, and then
slowly and gently increases torque using voltage and current control until the motor accelerates to full speed. This starting
method lowers the starting current of the motor, reducing electrical stresses on the power system and motor. It also
reduces peak starting torque stresses on both the motor and mechanical load, promoting longer service life and less

downtime.

1.5.1 Acceleration:

The soft starter comes standard with several methods of accelerating the motor so that it can be programmed to match
almost any industrial AC motor application. The factory default setting applies a Voltage Ramp with Current Limit as this
has been proven to be the most reliable starting method for the vast majority of applications. Using this starting method,
the Initial Voltage setting applies just enough voltage to cause the motor shaft to begin to turn. This voltage is then
gradually increased over the "Ramp Time" setting, until one of two things happen: the motor accelerates to full speed; or
the Ramp Time expires and the Current Limit setting is reached.

If the motor accelerates to full speed before the ramp time has expired, an automatic Anti- Oscillation feature will override
the remaining ramp time and full voltage will be applied. This will prevent any surging or pulsation in the motor torque,
which might otherwise occur If the motor has not reached full speed at the end of the ramp time setting, the current limit
setting will proportionally regulate the maximum output torque. CPU algorithms provide protection against a stall condition,
an overload condition or excessive acceleration time.
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The Current Limit feature is provided to accommodate installations where there is limited power available (For example,
on-site generator power or utility lines with limited capacity). The torque is increased until the motor current reaches the
pre-set Current Limit value at which point it is then held. Current Limit overrides the ramp time setting so if the motor has
not accelerated to full speed under the Current Limit setting, the current remains limited for as long as it takes the motor to
accelerate to full speed.

When the motor reaches full speed and the current drops to running levels, the soft starter detects an At-Speed condition
and automatically closes the Bypass Contactor. The Bypass Contactor serves to shunt power around the SCR stack
assemblies to prevent heat build-up in the starter enclosure. At this point, the motor is operating at full voltage, speed and
power.

Other starting methods available in the soft starter are:

e Current Ramp: Uses a closed loop current feedback algorithm to provide a linear current increase up to a Maximum
Current level.

e Constant Current: current is immediately increased to the Current Limit point and held there until the motor reaches
full speed.

e Power (KW) Ramp: Uses a True RMS KW feedback PID loop to provide a linear increase in True RMS motor power
to a maximum set KW value.

e Custom Curve: Gives the user the ability to plot torque and time points on a graph. The soft starter will then
accelerate the motor following these points.

e Tachometer Feedback Ramp: uses a closed loop speed follower method monitoring a tachometer input signal from
the motor or load shaft to provide a linear RPM acceleration.

1.5.2 Deceleration: The soft starter provides the user with the option of having the load coast to a stop or controlling the
deceleration by slowly reducing the voltage to the motor upon initiating a stop command. The Decel feature is the
opposite of DC injection braking in that the motor will actually take longer to come to a stop than if allowed to coast to a
stop. The most common application for the Decel feature is pumping applications where a controlled stop prevents water
hammer and mechanical damage to the system.

1.6 General Protection

The Soft Starter is provided with a built-in motor protection relay that can be programmed for primary protection of the
motor / load system. Operation of the Soft Starter can be divided into 4 modes; Ready, Start, Run and Stop.

1.6.1. Ready Mode: In this mode, control and line power are applied and the Starter is ready for a start command.

Protection during this mode includes the monitoring of current for leakage through multiple shorted SCRs or
welded contacts on the Bypass Contactor. Other protection features in effect are:

e  Starter Power Pole Temperature

e Shorted SCR

*  Blown Fuse Indication

¢ Phase Reversal (if enabled)

e Line Frequency Trip Window

e External Input Faults (Digital Input Faults are active in all modes)
¢ Undervoltage

¢ Overvoltage

Note: The “Programming Mode” can only be entered from the Ready Mode. Any attempt to enter data while the motor is
starting or running will be blocked. During programming, all protection features and start command are disabled.

1.6.2 Start Mode: These additional protection functions are enabled when the Soft Starter receives a valid Start
command:

¢ Phase Reversal (if enabled) Phase Reversal will still be on and is not a newly activated feature when starting.
e Start Curve

e Acceleration Timer

¢ Phase Imbalance
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e Short Circuit / Load Pre-check (Toe-in-the-Water)
e Ground Fault (Optional)

e External Input Faults

e Accumulated Starting FLA Units (12t Protection)

e  Starting Overload Protection Curve Selection

e Thermal Capacity

Note: Shorted SCR protection is no longer in effect once the soft starter goes into the Start Mode.

1.6.3 Run Mode: The soft starter enters the Run Mode when it reaches full output voltage and the motor current drops
below the FLA setting (motor nameplate FLA plus service factor) for a pre-determined period of time. During the Run
Mode these additional protection features are enabled:

* Running Overload Protection Curve Selection

¢ Phase Loss

e Under Current/ Load Loss

e QOver Current / Electronic Shear Pin (Jam Protection)
e External Input Faults

1.6.4 Stop Mode: Once a Stop command has been given, the protection features change depending on which Stop Mode
is selected.

* Decel Mode: Retains all protection features of the Run Mode. At the end of Decel, the motor will be stopped and the
protection features change as indicated below.

e Coast-To-Stop Mode: Power is immediately removed from the motor and the Soft Starter returns to the Ready Mode.

e Additional protection features activated when the stop command is given include:
o Coast-Down / Back Spin Timer
o Starts-per-Hour
o Time between Starts
o External Input Faults

1.7 Thermal Overload Protection

The Soft Starter plays an important role in the protection of your motor in that it monitors the motor for excessive thermal
conditions due to starting, running and ambient conditions. The soft starter has a Dynamic Thermal Register system in the
CPU that provides a mathematical representation of the thermal condition of the motor.

This thermal information is retained in memory and is monitored for excesses in both value and rate of change. Inputs are
derived from current values, imbalances and (optional) RTD measurements making it dynamic to all processes involving
the motor. The Soft Starter monitors these conditions separately during the Start and Run modes to provide proper
thermal protection at all times.

1.7.1 Start Mode overload protection is selectable using one of three methods:

* Basic Protection: 12t data is accumulated and plotted based on an Overload Curve selected in programming. This is
programmed per NEMA Class 5-30 standard curves and is based on the Locked Rotor Current (from the motor
nameplate) as programmed into the Soft Starter.

* Measured Start Capacity: The user enters a measured amount of thermal capacity from a pre-selected successful
start as a set point to the Thermal Register for the soft starter to follow.

e Learned Curve Protection: The user sets the soft starter to the “LEARN” mode and starts the motor under normal
starting conditions. The CPU then samples and records 100 data points during the start curve, analyzes them and
creates a graphical representation in memory. The soft starter is then switched to Curve Follow protection mode and
monitors motor performance against this curve. This feature is especially useful in initial commissioning tests to record
a base line performance sample (In this case, it is not necessarily used for motor protection).
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1.7.2 Run Mode overload protection is initiated when the soft starter determines that the motor is At-Speed. Overload
Protection is initiated when the motor RMS current rises above a “pick-up point” (as determined by the motor nameplate
FLA and service factor). Run mode protection is provided by the CPU monitoring the Dynamic Thermal Register. Data
for the Dynamic Thermal Register is accumulated from I2t calculations and cooling rates. A trip occurs when the register
reaches 100% as determined by the selected Overload Protection Curve (NEMA Class 5-30 standard curves) and is
based on the programmed Locked Rotor Current indicated on the motor nameplate. The Dynamic Thermal Register is
altered, or “biased”, by the following conditions:

e Current Imbalance will bias the register higher due to additional motor heating as a result of a line current imbalance
condition.

* Normal Cooling is provided when the motor current drops below the overload pick-up point or the motor is off line.
The Cooling rate is lower for motors that are off-line (such as after a trip) since cooling fans are also inoperative.

¢ RTD Input (Requires the optional RTD monitor card) provides a separate means of motor protection based on actual
temperatures measurements inside the motor. It runs independently of the Thermal Register Model and does not
provide input to, or bias that model.

¢ Dynamic Reset is another feature that adds reliability and consistency to the performance of the soft starter. If a
motor overload condition occurs and the Overload protection trips, it cannot be reset until sufficient cool down time
has elapsed. This cool down time is determined by the "Learned Thermal Capacity" required to start the motor which
must be regained before the overload can be reset. This ensures sufficient thermal capacity for a successful restart of
the motor.

* Retentive Memory provides continuous overload protection and true thermal modeling by means of a running back
up of the thermal register even if power is lost. Upon restoration of power, the soft starter will read the Real Time
Clock, then recalculate and restore the thermal register to what it should be, given the elapsed time and the cool down
rate of the motor.

* Learned Reset Capacity is a feature that is unique to the Soft Starter. By sampling the amount of thermal capacity
used in the previous three successful starts, the starter will not allow a reset until a sufficient amount of thermal
capacity has been regained in the motor. This prevents nuisance tripping and insures that unsuccessful start attempts
(which would otherwise use up the starts-per-hour capacity of the motor) are not counted.

1.8 Firing Circuit

The SCR gate firing circuit is critical to the performance and stability of the system. The firing circuit includes several
unique features which enhance the ruggedness, noise immunity and flexibility for maximized performance. These features
include:

* Auto Synchronizing of the gate timing pulses match each phase firing angle to their respective phases. The Soft
Starter actively tracks minor shifts in the line frequency avoiding nuisance tripping that may happen with conventional
gate firing systems. This is especially useful on portable or backup generator supplies, allowing the soft starter to be
used confidently in applications that have unstable power.

e Sustained Pulse firing keeps the firing signal active for 270 electrical degrees ensuring that the DC gate pulse forces
the SCR to fire even if line noise is present. This provides the Soft Starter with superior noise immunity and protects
against misfiring, enhancing the soft starter system stability.

* Closed Loop Firing Control is a method of balancing the SCR firing pattern. The CPU uses feedback signals from
the output current and voltage providing to provide smooth output preventing imbalances during ramping which
prevents unnecessary motor heating.

e Transformer Isolation of SCR firing information and signals prevents interference from line noise and EMI/RFI that
may be present. Three phase isolation transformers provide potential measurement, firing board timing while
providing isolation from the line voltage. High isolation Ring Transformers are used to step the 120v control voltage
down to 28VAC for the Sustained Pulse firing circuit, providing further isolation for the SCR gates.

* Fiber Optic Isolation is provided for all gate drive and current feedback signal interfaces between the Medium and
Low Voltage systems.
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1.9 Electronics

The Soft Starter electronic systems are divided into two categories; Low Voltage and Medium Voltage and are based on
where they are located in the Starter structure.

1.9.1 Low Voltage electronics include the Keypad Operator Interface, the CPU and Main Power PC boards which are
located in an isolated Low Voltage compartment of the enclosure.

* Keypad Operator Interface is a 2 line x 20 character LCD display with back-lighting for low ambient light conditions.
The display reads out in truncated English and can show multiple data points in each screen. Twelve LED indicators
are included which show the status of, Power, RUN, ALARM, TRIP and the 8 AUX RELAYS. The Operator
communicates with the CPU board via a serial cable link and can be remotely located up to 1000ft. from the starter.
FIG. 1.9 shows the Keypad Operator Interface.

MENU J RESETIENTER

40 80

AUX. RELAYS

a0
1070 @ "‘

FIG. 1.9 Keypad Operator Interface

e CPU Board is where the microprocessor and communications co-processor are located. It is attached to the main
Power board. The CPU determines operating functions, stores user programming, acts upon feedback signals for
faults; and calculates metering and historical data. The board communicates with the Keypad Operator Interface
via a serial link cable. Analog and Digital I/O are also located on the CPU board. (See FIG. 2.3.4)

* Main Board also referred to as the Firing Board, contains the Auxiliary I/O relays and interfaces to the TCB board
(see below) for user interface. This board generates all firing signals for the SCR stacks and receives feedback
signals which are isolated via fiber optics. The board also provides signal conditioning in preparation for analog to
digital conversion. (See FIG. 2.3.3)
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1.9.2 Control Electronics are located in the Medium Voltage section of the soft starter. They include the Gate Drive and

Temp / CT boards.

HAZARDOUS VOLTAGE

Disconnect all power supplying this equipment
prior to working on it.

Failure to follow this instruction will result in
death or serious injury.

e TCB (Terminal and Control Board) is the user connection interface board. This board contains the user terminal
blocks, output relays (duplicated), inputs and control power connections. It also contains additional timed relays for
interfacing with Power Factor Correction contactors (if used) and other external devices. Please note Power Factor
Capacitor warnings in Section 2.1.; also see FIG. 2.2.1.

e Gate Drive Boards are located directly on the SCR stacks. These boards connect to the Main Power board via fiber
optic cables. They amplify the gate pulse signals with power from the Ring Transformers to create the Sustained
Pulse Firing of the SCRs. There is one Gate Drive board for each pair of SCRs in each stack.

e Temp /CT Boards are attached to the Gate Drive boards on the SCR stacks and provide the heat sink Temperature
and line current signals back to the Main Power Board via fiber optic cables.

¢ MOV Boards are attached to standoffs mounted on the SCR heat sinks and are mounted directly below the Gate
Drive boards. The MOV boards are used to protect the SCRs from over voltage.

e DV/DT Boards are also attached to standoffs mounted on the SCR heat sinks and are mounted below the MOV
boards. The DV/DT boards are used to mitigate voltage transients across the stack assemblies.
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Chapter 2 — Connection
2.1 Warnings

¢ Do not service this equipment with voltage applied! The unit can
be the source of fatal electric shock! To avoid shock hazard,
disconnect main power and control power before working on the unit.
Warning labels must be attached to terminals, enclosure and control
panel to meet local codes observing Lock Out, Tag Out procedures.

¢ Do not connect (PFC) capacitors or surge capacitors to the load
side (motor side) of the unit. This will cause di/dt damage to the
SCRs when they are turned on and will void the warranty on this
product. Capacitors can only be connected to the load side of the
starter through the use of an isolating contactor which is closed after
the soft starting sequence has been completed or when di/dt limiting
inductors are factory installed.

e Avoid connecting capacitors to the input side of the unit. If you
cannot avoid using capacitors across the power lines, they must be
located as far upstream as possible of the input line contactor. In this
situation, an optional power factor correction (PFC) capacitor contactor
should be specified. For additional information and specifications or
when di/dt limiting inductors are factory installed, please contact the
factory.

* Never interchange the input and output power connections on the
unit. This will cause excessive voltage to the control circuit logic.

e For bus protection, it is strongly recommended to use non-gap

A

HAZARDOUS VOLTAGE

Disconnect all power supplying this equipment
prior to working on it.

Failure to follow this instruction will result in
death or serious injury.

CAUTION

SCR DAMAGE

Do not connect (PFC) capacitors to the load
side of the unit.

Doing so will cause DI/DT damage to the
SCRs when energized.

WARNING

SAFETY HAZARD
Do not bypass electrical or mechanical interlocks.

Failure to follow this instruction will cause severe
equipment damage, serious injury or death.

MOV Type lightning arrestors in areas where lightning is a significant problem. The arrestors should be
mounted on the nearest utility pole at the Station or optionally included with the unit at the time of order.

¢ Medium Voltage cables can have significant capacitance values by design which can elevate Di/Dt thru the
SCRs to unsafe levels. Compensating inductors can limit these values to safe levels. Contact the factory if you need

more information on this subject.
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2.2 Control Connections - TCB (Terminal and Control Board)

2.2.1 TCB Board

The TCB board, FIG. 2.2.1 shown below, provides interconnections between the main power and CPU boards and the
customer’s control logic connections. It is a 120 VAC control board with several auxiliary dry contacts, built-in time delay

circuits and an emergency bypass function. It also controls the inline isolation and bypass contactor and provides

provisions for shutdown interlocks. (See Section 2.2.2 for terminal designations and descriptions)

Relay Operates on
immediate Start / Stop

Momentary or
Maintained Start /
Stop Switching
supplied by customer

F1 - Control fuse for TB1 1-9
Part No. ACG1A250AC or equiv.
F2 - Contactor and relay output fuse.
Part No. ACG4A250AC or equiv.
F3-TB2 terminal 6 (120VAC Input)

Part No. ACG4A250AC or equiv.

120 VAC Input Power

Start Input

Fuse Blown Input

Dual Ramp Input

Bypass Status Input

Run Contacts
(AUX 3) Status.

To TCB Board
Fault (AUX 1)
Status.

At Speed (AUX 4)
Status.

I rararar

Blown Fuse and / or Disconnect,
Interlock N.O. dry contact Input.

External Overload Protection
Device N.C dry contact Input.

At Speed N.C. dry contact Input
(Factory wired)

Energizes / De-energizes
the Bypass Contactor Coil

Energizes / De-energizes
the Inline Isolation
Contactor Coil

U e U T

(2] ) (o) ) o) ) ) (o Gl ) ol )

! Lwaintain N
Contact
€ @
T 120 VAC

Control Input Power

(2] (5] () ) (o) ) o) (ol ) )

(o) () o) ) () e (o ) ) (o) (o )

(i) (e e i) o) () () o) (o) (el o) ) ) o o)

FIG. 2.2.1 TCB Terminal and Control Board

Optional Interlock (Factory installed Jumpers)

Normally closed dry contact input.
Emergency Stop Switch

Control Power Output
(120 VAC @ 200VA)

Relay changes state
t— when the Emergency
Bypass Switch is closed.

Emergency Bypass
Switch Input

| Relays Operate when any
Fault condition occurs

Relays Operate to indicate
aBlown Fuse or that the
Disconnect is open

Relays Operate to pull in an
| _ Isolated Contactor to
activate Power Factor
Correction Capacitors

Relays Operates (with a
[— time delay) when the
Start Contact is initiated.

120 VAC Power
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2.2.2 Description of Terminal Connections

TB1 Start / Stop Control

T Description
1 | AC | 120 VAC Control Power (Line)
2 | NC . .
3 |c Shutdown Input — Accepts customer N.C dry contact (Factory jumper installed)
4 | NC : .
5| c Shutdown Input — Accepts customer N.C dry contact (Factory jumper installed)
g 'C\I:C Terminal 6, 7 & 8;"2-wire control is connected to pins 6 & 8". Also; "For 3 wire control, connect the N.C. STOP
8 | NO button to pins 6&7 and the N.O. START button to pins 7 & 8
9 | AC | 120 VAC Control Power (Neutral)
10| C Common
11 | NO | Normally Open
12 | NC | Normally Closed, Form C Relay that changes state on Start and Stop commands
TB2 Emergency Bypass Control
T Description
1 | NO | When the N.O. contact closes the unit reverts to an electromechanical starter. When a start command is
2 |C given the unit will start the motor across the line.
3 |C
4 | NO | Terminals 3,4 and 5is a form C output relay that changes state when the contact at TB2 pins 1 & 2 is closed
5 | NC
6 | NO
7 | NG 120 VAC @ 200VA Aux Control Power output.
8 |- Not Used
9 [N Normally Closed Emergency Stop Dry Contact Input.
10 | NC | Open to activate the Emergency Stop Feature.
TB3 Fault Relay Outputs
T Description
1|C
2 | NO | (2) Form C relay output that transfer on blown fuse or disconnect open indication.
3 | NC
4 | C
5 | NO | (2) Form C relay output that transfer on blown fuse or disconnect open indication.
6 | NC
7 |C
8 | NO | (2) Form C relay output that transfer on any fault indication.
9 | NC
10| C
11 | NO | (2) Form C relay output that transfer on any fault indication.
12 | NC
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2.2.2. Description of Terminal Connections - Continued

TB4 Optional Relay Outputs

T Description
1|C
2 | NO
3 | NC i , L
2 Form C time delay Aux relay output contacts. Time delay starts when the Start commend is given.
4 | C
5 | NO
6 | NC
7 |C
8 | NO
9 | NC | 2 Form C time delay Aux relay output contacts. Time delay starts when the "At Speed" condition is reached
10| C ideal for controlling a PFC contactor.
11 | NO
12 | NC
TB5 TCB Power
T Description
1 L . . o . N . . -
By connecting TB5 of multiple units in parallel, PFC contactors will be inhibited from closing while a unit is
2 | PEC | soft starting. PFCs that are already on line will remain on line. The lead unit in the parallel string requires
TB5 pins 1 & 3 to be connected to the 120Vac source and neutral respectively.
3 |N
TB6 Main and CPU Circuit Board Control Inputs
T Description
; h 120 Vac output to Control Power Input (Main & CPU Circuit)
3 -
Start Input
4 |- p
5 -
6 Fuse Blown Input
7 -
g |- Dual Ramp Input
9 -
10 | - Bypass Status Input
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2.2.2 Description of Terminal Connections - Continued

TB7 Main and CPU Circuit Board Control Outputs

Description

Run contacts (AUX3) to the TCB board. (Signal is used to hold the Main Contactor closed during deceleration)

To the TCB board indicating the status of AUX 1.

At Speed Contacts (AUX 4) used to signal the Bypass Contactor to close.

oW |INE | H

7 | Not Connected / Not Used

TB8 Control Inputs and Outputs

Description

N.C. dry contact input from blown fuse and/or disconnect interlock.

N.C. dry contact input from an external Overload Protection device. (Required if emergency bypass is used)

N.C. dry contact input from the Bypass Contactor for at speed indication.

Output connected to the Bypass Contactor and energizes / de-energizes the Contactor. (Factory wired)

Output connected to the Inline Isolation Contactor and energizes / de-energizes the Contactor. (Factory wired)

Bolo~v|jou|rw|[NE | A
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2.2.3 Description of Jumper Selections and Functions

Jumper Selection

Jumper Time Delay | Function
Start Delay
Seconds Jumper selects between seconds or cycles (1/60" of a second) for the start delay when
DLY-C | X1 /Cycles a Start command is received and when the CPU actually receives the start signal.
Default jumper setting is seconds.
Auxiliary (Start) Delay
Seconds Jumper selects between seconds or cycles (1/60" of a second) for the auxiliary start
AUX-C | X3 /Cycles delay when a Start command is received and when the CPU actually receives the start
signal. Default jumper setting is seconds.
PEC Contactor Delay
Seconds Jumper selects between seconds or cycles (1/60" of a second) for the delay when the
PFC-C | X5 /Cycles Bypass Contactor closes to when the Power Factor Capacitors Contactor is activated.
Default jumper setting is seconds.
Motor Protection Jumper
When this jumper is in place, the CPU will be disabled during operation in the
JP1 N/A Emergency Bypass Mode. In this case, insure that there is an external means of
overload protection. When the jumper is removed, the CPU will be enabled to provide
electronic motor protection when operating in the Emergency Bypass Mode.
DIP Switches
Switch Function
ON: Sets Dual Adjustment
SW1 OFF: Disabled
SW2 Not Used
Sets the . . : .
SW3, SW4 and SW5 are 7 position DIP Switches that use binary coding to set the value
SW3 Start Delay . . o
Value of the time delay in Cycles or Seconds as selected via jumpers X1 to X6. (See Jumper
Table.) The setting range is 0 to 127 (1+2+4+8+16+32+64). The example shown
results in a value of 7 (1+2+4)
Sets the
SWA4 AUX Start
Delay Value 6;?(’52153 ?1 43 5 i Posiion
ON
Sets the Hﬂﬂﬂﬂﬂ
PFC
SW5 Contactor P s 5
Delay Value
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2.2.5 Description of LED Indicators Functions

LED Indicators

Function Location | Color Function

nge Blown/ D4 Red ON: When a Fuse is blown and / or a Disconnect is open.

Disconnect

Fault D16 Red ON: When any Fault has occurred.

Start D7 Yellow ON: When a Start signal has been initiated.

PFC Timed Out D17 Yellow ON: When the Power Factor Correction Capacitors Contactor is energized.
Delay Timed Out | D15 Yellow | ON: When the Auxiliary Start Contacts have been energized.

+24V D28 Green ON: +24V supply is good.
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2.3 PCB Layout Section - THIS SECTION IS FOR REFERENCE ONLY. NO FIELD WIRING OR
CONNECTIONS ARE REQUIRED.

2.3.1 Optional RTD Board

Typical RTD Installation

FIG. 2.3.1 Optional RTD Board

2.3.2 RS485 / RS422 Communications Board
Note: This Board is mounted on the back of the Keypad Interface

TB1 TB2

9%%%%%) | | G%9%% %%

N
A+ A- comnection Shield A+ A- B+ B-  Shield
RS485 RCV XMIT
Customer Connections RS422
Install jumper X1 to insert termination resistor
for last unit in Modbus string. All other units in Factory Only

the string should have the X1 jumper off

FIG. 2.3.2 RS485 / RS422 Communications Board
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2.3.3 Main Board

Circuit Board
Ground
Test Points

Al

AT

BI

BT

Cl

CcT

GF

7- A Phase

4- B Phase
1- C Phase

TP PP PP PP P PIA PP

C NO NC| C NO NC| C NO NC| C NO NC C NO NC| C NO NC| C NO NC| C NO NC

AUX 1 AUX 2 AUX 3 AUX 4 AUX 5 AUX 6 AUX 7 AUX 8
(TRIP) (ALARM) (RUN) (AT SPEED)

Refer to Set Point Page 5 information

I
Factory Only
Do Not Program

|
Relay Output Contact Rating : 240VAC @ 5A (1200VA)

FIG. 2.3.3 Power Board
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2.3.4 CPU Board

Tach. Analog Analog
Input Output #1 Output #2
4-20mA 4-20mA

NOTE: Install program jumper to enable set
point programming. Jumper must be removed
after programming or for prolonged storage to
preserve settings.

Program
Enable
Input

DO NOT DO NOT
CONNECT + — CONNECT
External
Input #2

TB3: Only use terminal 3 and 4, all
other terminals are for factory use.

FIG. 2.3.4 CPU Board

Opto —isolated Inputs
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2.4 Typical Wiring Diagram

KEYPAD INTERFACE
(See FIG. 1.9)

Located in Medium Voltage Section

3@ Medium Medium Voltage
L Yoliage SpRy cer
COMM BOARD
(See FIG. 2.3.2) A @B
G H1] H2
c xif  x2 LI X1 X2
*CPT (Control Power
i Transformer) is standard DA 120\?ABC 1zov’i g
p 120VAC
RS485 5 0 on all soft ’s’tar:er gnlts N
Customer O O except on “~E” units
Connection (Option).
| ‘ 1 2 3
B]B|®
A/ g ®
Twisted Pair 1T oA
30 to
P
POWER BOARD Pc;\f/eesr
(See FIG. 2.2.3)
O € T 2 szemavwe
E = -
88 o ||
o srcl [ ian
D:U 194 — %) ré Leonaet
]
& srop
® |9 9o, -om S
r o © | ores
- o
" CPU BOARD R =
(See FIG. 2.3.4) 5 S Normaly losed dry
5 Emergency Stop Switch
202 )
204 &)
193 B )
©
180 o ©
179 = 2
|| 201 )
199 o)
Q
©
Q
195 )
197 - )
192 B )
191 B &)
ZERO = B BOARD 0
SEQUENCE RTD BOARD - o
CT @ 0.05A (See FIG. 2.3.1) o
(Optional) 5
L 9
. | | el %)
<]
Nore 1 = o
<]
&
= <]
]
Q
Q
©
GROUND FAULT 5 |6
BOARD ©

NOTE 1 - See FIG. 2.2.1 for TCB Board
detailed connections

(Optional)

FIBER OPTIC
HARNESS

To SCR Power Section

FIG. 2.4 Typical Wiring Diagram
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Chapter 3 - Start-up

3.1 Introduction

It is best to operate the motor at its full load starting condition to achieve the proper settings. Initial settings are set to
accommodate most motor conditions. TRY INITIAL SETTINGS FIRST. See Section 5.1.2 Starter Configuration (Set Point
Page 2) to make any adjustments.

3.2 Acceleration Adjustments

The unit is set at the factory with typical starting characteristics that perform well in most applications. When the system is
ready to start, try the initial settings. If the motor does not come up to speed, increase the current limit setting. If the motor
does not start to turn as soon as desired, raise the Initial voltage adjustment. Adjustment description and procedures are
described as follows. See Section 5.1.2 Starter Configuration (Set Point Page 2) for additional Accel settings.

3.2.1 Initial Voltage

Factory Setting = 20% of line voltage
Range = 0% - 100% of line voltage

Initial voltage adjustment changes the initial starting voltage level to the motor.
3.2.2 Ramp Time

Factory Setting = 10 sec.
Range =0 - 120 sec.

Ramp time adjustment changes the amount of time it takes to reach the current limit point or full voltage if the Current limit
point was not reached.

Note: Refer to your motor manual for the maximum number of starts per hour allowed by the manufacturer and do not
exceed the recommended number.

3.2.3 Current Limit (see FIG. 3.2.3)

Factory Setting = 350% of motor FLA
Range = 200% - 500% of motor FLA

The main function of current limit is to limit the maximum current. It may also be used to extend the ramp time if required.
The interaction between the voltage ramp and the current limit will allow the soft start to ramp the motor until the
maximum current is reached and the current limit will hold the current at that level. The current limit must be se high
enough to allow the motor to reach full speed. The factory setting of 350% is a good starting point.

Do not set the current limit too low on variable starting loads. This could cause the motor to stall and eventually
cause the overload protection to trip.

Note: If the motor does stall, refer to the motor manufacturer’s motor data for the proper cooling time.

100%  acceleration Mode

Current Limit FIG. 3.2.3 Current Limit

TORQUE VOLTAGE
/?O

Starting Torque Level

v

ACCELERATION
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3.3 Deceleration Adjustments (Pump Control)

Decel control extends the stopping time on loads that would otherwise stop too quickly when power is removed. Decel
control provides smooth deceleration until the load comes to a stop. Three adjustments optimize the deceleration curve to
meet the most demanding requirements. The unit is shipped from the factory with the Decel control feature
disabled.

3.3.1 Deceleration Applications

Apply power and adjust the soft start before enabling or modifying the deceleration adjustments. Both, acceleration and
deceleration adjustments should be made under normal load conditions. The deceleration feature provides a slow
decrease in the output voltage, accomplishing a gentle decrease in motor torque during the stopping mode. This is the
OPPOSITE OF BRAKING in that, it will take longer to come to a stop than if the starter were just turned off. The primary
use of this function is to reduce the sudden changes in pressure that are associated with “Water Hammer” and slamming
of check valves with centrifugal pumps. Decel control in pump applications is often referred to as Pump Control. In a
pump system, liquid is being pushed uphill. The force exerted by gravity on the column of liquid as it goes up hill is called
the “Head Pressure” in the system. The pump is sized to provide enough Output Pressure to overcome the Head
Pressure and move the fluid up the pipe. When the pump is turned off, the Output Pressure rapidly drops to zero and the
Head Pressure takes over to send the fluid back down the hill. A “Check Valve” is normally used somewhere in the
system to prevent this (if necessary) by only allowing the liquid to flow in one direction. The kinetic energy in that moving
fluid is suddenly trapped when the check valve slams closed. Since fluids can’t compress, that energy is transformed into
a “Shock Wave” that travels through the piping system looking for an outlet in which to dissipate. The sound of that shock
wave is referred to as “Water Hammer” and the energy in that shock wave can be extremely damaging to pipes, fittings,
flanges, seals and mounting systems.

By using the Soft Stop/Deceleration feature of the soft starter, the pump output torque is gradually and gently reduced,
which slowly reduces the pressure in the pipe. When the Output Pressure is just slightly lower than the Head Pressure,
the flow slowly reverses and closes the Check Valve. By this time there is very little energy left in the moving fluid and the
Shock Wave is avoided. When the output voltage to the motor is low enough to no longer be needed, the soft starter will
end the Decel cycle and turn itself off. (See FIG. 3.3)

Coasting Stop
(using Electro-Mech. starter)

/Pu ap Check Valve
L]

| o Open
\\\_ PUMP FLOW ;

=

PUMP Check Valve
OFF Slams

|
|
|
|
|
: \ N\ eacion ]
L

10‘?% Acceleration Mode ,

w 1
2 |
|<£ / | Start Deceleration ==
(_)I c t Limit 1Tt AL I\Z o-d-e ----- | - N;;\ Check Valva
~ urrent Limi : ! ! (7 Ghuen
g : : : (& SHOCK WAVE 3
(@ ST | |
OO: : Viltteap eDE\gcel ' : Stop
= Starting Torque | g | yDeceleration Pump Control
Level 1 : Stop Voltage \! __Mode Soft Stop
{ | | Level .
] T T /;uup Chack Valve
e« ACCELERATION________ ! l«— DECELERATION { Sop ) losessShuty
! Ramp Time NEUTRAL S PRESSURE
=

f‘/pUMrJ Chack Valve
[ oFF Closed

\ v NO SHOCK WAVE
= ;

FIG. 3.3 Deceleration Control
Another common application for decel control is on material handling conveyors as a means to prevent sudden stops that

may cause products to fall over or to bump into one another. In overhead crane applications, soft stopping of the Bridge or
Trolley can prevent loads from beginning to over swing on sudden stops.
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3.3.2 Start Deceleration Voltage

Factory Setting = 100% of line voltage
Range = 80% - 100% of line voltage

The step down voltage adjustment eliminates the dead band in the deceleration mode that is experienced while the
Voltage drops to a level where the motor deceleration is responsive to decreased voltage. This feature allows for an
instantaneous drop in voltage when deceleration is initiated.

3.3.3 Stop Deceleration Voltage

Factory Setting = 20% of line voltage
Range = 0% - 100% of line voltage

The stop voltage level set point is where the deceleration voltage drops to zero.
3.3.4 Deceleration Time

Factory Setting =5 sec.
Range =0 - 60 sec.

The deceleration ramp time adjusts the time it takes to reach the stop voltage level set point. The unit should be restarted
and stopped to verify that the desired deceleration time has been achieved. When calculating the number of starts per
hour, a decel curve should be counted as a start curve. For example, recommended number of starts per hour = 6,
allowable starts with decel cycle per hour = 3.

Note: Do not exceed the motor manufacturer’s recommended number of starts per hour.
3.4 Sequence of Normal Operation

It is best to operate the motor at its full load starting condition to achieve the proper time, torque and ramp settings. Initial
settings are set to accommodate most motor conditions.

TRY INITIAL SETTINGS FIRST FOR: - Initial Voltage
- Current Limit
- Ramp Time

See section 5.1.2 Set-point Page 2 to make any adjustments. If the Decel function is enabled, related parameters may
also need adjusting to achieve optimal Decel performance

Sequence:

¢ Close the disconnect switch to apply 3 phase power" Verify the power LED on the keypad comes on.

MOTOR STOPPED
READY TO START

e Activate the start command, the motor should start accelerating and the RUN LED will come ON.

MOTOR STARTING OVERLOAD ALARM
00 x FLA TIME TO TRIP . XXX SECS
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Check: If the motor decelerates, or stops, during the acceleration period, activate the Stop button immediately.
Adjustments to the ramp time and or current limit setting are necessary to provide the motor sufficient energy to reach full
speed. If the unit does not follow this operational sequence, please refer to the Troubleshooting Chapter.

If the motor does not enter the run mode in the set time (Acceleration time limit, see SP8.2), a trip will occur. When the
Motor Reaches full speed the At Speed” LED will come on and the Aux 4 (At speed) relay will energize closing the bypass
contactor. Phase A, B, C and Gnd Flt current is then shown on the keypad during operation.

IA:___IB:_
IC._ __ GF._ __
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3.5 Emergency Bypass Operation

2.3to 7.2kV Class A
¢ Remove input power by opening the disconnect switch and lock out. HAZARDOUS OPERATION
e Close the emergency Bypass contact located on the TCB board at TB2 Do not operate the Bypass Contactor
(See section 2.2.1 for location). with medium voltage power applied
e Unlock and reclose the disconnect switch. to the unit.
Failure to follow this instruction will
Note: In the emergency bypass mode, there is no overload protection cause the motor to start
unless a separate (optional or customer supplier) thermal overload relay is unexpectedly.
installed, or JP-1 (Motor Protection Jumper, Sec.2.2.3) is removed from the
TCB Board.

The unit is operable as a normal across-the-line starter. When power is applied, the bypass contactor is energized, tying
the input terminals directly to the output terminals. When the "START" command is given,-the main (in line) contactor is
energized and the motor line starts. When the "STOP" command is given, the motor is disconnected from the line power
via the main (in-line) vacuum contactor.

10 to 13.8kV Class

¢ Remove input power by opening the disconnect switch and lock out.

Direct on line starting that will follow the normal start stop signal:

- Onthe TCB board, connect a wire from TB2- pin 1 to TB4 pin 1 and TB2 pin 2 to TB4 pin 2.

The unit will now allow direct on line starting that will follow the normal start stop signal.

For emergency bypass starting operation local to the unit:
- Connect a normally open Dry contact to the TCB board, TB2, pins 1 and 2.
The unit will now start when the external switch is closed and stop when the switch is opened.

Note: If the integral overload protection is not used (see JP-1 Motor Protection Jumper, in Sec. 2.2.3), then bi-metallic
overload protection is required (customer supplied if factory emergency overload protection option has not been included.
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Chapter 4 - User Interface & Menu Navigation

This chapter explains the keypad operator interface, the LCD descriptions and the programming features.

4.1 Keypad/Operator Interface
The user keypad/ operator interface consists of:
e 2row by 20 characters Liquid Crystal Display (LCD)
e 12LEDs
e 8 pushbuttons

Note: The soft starter is menu driven and there are three levels of
programming. The programming for two of these levels is password
protected. Level two requires a three digit password and level three
requires a four digit password.

4.1.1. Keypad Operator designations and functions

MENU RESETENTER]

o
¢ %

ITEM | DESIGNATION

DESCRIPTION

MENU

Toggle between the menu selection for metering and set point pages.

RESET

Will clear the trip indicator and release the trip relay.

ENTER

Pressing the ENTER button once enters the EDIT mode where set point values can
be changed. An "Asterisk" will appear on the display to indicate it is in the edit mode.
After a set point value is changed, pressing the ENTER button again will save the
revised value to memory and the asterisk will go off indicating the change has been
saved. When not in the edit mode, the ENTER pushbutton will toggle through the
event indicator list (such as alarms or trips)

HELP

Provides general help information about a specific set point or action.

UP ARROW

Will scroll up through the set point and metering menu page. It will scroll to the top of
the set point page or a section. In edit mode it will increase a set point in an
incremental step or toggle through the available options in the set point.

RIGHT ARROW

In the main menu the RIGHT ARROW button provides access to the set point page.
For set point pages with multiple columns, the RIGHT ARROW will scroll the set
point page to the right. When in edit mode it will shift one character to the right.

DOWN ARROW

Will scroll down through the set point pages and down through the set points. In edit
mode, it will decrement through values and toggle available options in the set point.

LEFT ARROW

Will move to the left through set point pages with multiple columns. When in edit
mode it will become the backspace key and will shift one character to the left.

POWER Indicates control power is present
RUN Indicates unit/motor is running
Lights in conjunction with Relay AUX 2 to indicate an Alarm event or warn of
ALARM ; " o
possible critical condition.
TRIP Lights in conjunction with Relay AUX 1 to indicate a Trip condition has occurred.
AUX 1- 8 Auxiliary relays (Note: Relays 5-8 are available for customer use)

Note: The directional arrow buttons require careful operation. In edit mode, if the buttons are held for a long period,
the scrolling speed will increase.
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4.2 Menu Navigation

METERING MENU

\ 4
Page 1
Current Metered Data
A

h 4
Page 2
Voltage & Power Data
A

v
Page 3
RTD Values
A

A4
Page 4
Status
A

v
Page 5
Event Recorder
A

v
Page 6
Last Trip
A

\ 4
Page 7
Statistics

Notes:

1. The MENU key allows you to toggle the screens between
the Setpoint Menu and the Metering Menu. Simply use
the arrow keys to get to the different screens within each
menu.

Example: To access Setpoint Page 3 PHASE &
GROUND SETTINGS, press the MENU key once and
the DOWN ARROW twice.

2. Levels 1, 2 and 3 indicate password protection levels for
these setpoint pages.

CONFIGURATION MENU

A 4

Page 1
Basic Configuration

A

A 4

Page 2
Starter Configuration

I

LEVEL 1

l

A

A 4

Page 3
Phase & Ground Settings

A

A 4

Page 4
Relay Assignment

A

\ 4

Page 5
Relay Configuration

A

\ 4

Page 6
User I/0O Configuration

LEVEL2

A

\ 4

Page 7
Custom Acceleration Curve

A

\ 4

Page 8
Overload Curve Config.

Page 9

RTD Configuration
A

\ 4

Page 10
Security Set Password

A

A 4

Page 11
Communications

A

A 4

Page 12

LEVEL3

System Setpoints
A

A 4

Page 13
Calibration & Service

FACTOR:Y LEVEL
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4.2.1 Password Access

Screens in Level 1 of the set point menu can be changed without password access because they list basic motor
information. Screens in Levels 2 and 3 require passwords because they provide more in-depth protection and
control of the unit. The password in Levels 2 and 3 can be changed by the user.

Note: Set Points can only be changed when the motor is in Stop/ Ready Mode! The soft starter will not allow a
start if it is still in the Edit Mode. When the unit is in the Edit Mode, an asterisk is displayed in the top right corner
screen.

4.2.2 Changing Set Points
Example 1: Changing Motor FLA from 140 AMPS to 142 AMPS

Press MENU button to display Set point Page 1, Basic Configuration

Press the RIGHT ARROW you will view the screen Motor Full Load Amps.

Press the ENTER button for edit mode. Note: The asterisk (*) in the top right corner of the LCD screen that indicates
Edit Mode.

4. To change the value, select the UP ARROW or DOWN ARROW. In this case push the UP ARROW twice (2x).

5. To accept the new value, press the ENTER button. The unit will accept the changes and will leave the edit mode.
Note the * is no longer in the top right corner of the LCD Display.

wh e

PAGE 1 BASIC MOTOR FULL LOAD AMPS

v

CONFIGURATION : 140 AMPS

MOTOR FULL LOAD AMPS*
ush Twice
(Fush Twice . 140 AMPS s ENTER

(Save Entry)

MOTOR FULL LOAD AMPS MOTOR FULL LOAD AMPS
: 142 AMPS ENTER - 14> AMPS
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Chapter 5 - Setpoint Programming
The soft starter has thirteen programmable Setpoint pages which define the motor data, ramp curves, protection, 1/O
configuration and communications. In Section 5.1, the Setpoint pages are outlined in chart form. In Section 5.2 the

Setpoint pages are illustrated and defined for easy navigation and programming. Note: Setpoints can only be changed
then the starter is in the Ready Mode. Also the soft start will not start when it is in programming mode.

5.1 Setpoints Page List
These charts list the Setpoint Page, the programmable functions and the section.

5.1.1 Basic Configuration (Setpoint Pagel)

Setpoint  Security

Factory Setting

Description Section

Page Level Default
é Motor Full Load Amps (FLA) Model dependent '(5,\9'(; dle?(:ﬁ doggxﬁ:?ggg:rggégﬁg% SP1.1
. § 4 § 3 Service Factor 1.15 1.00-1.3 SP1.2
%g § 7] ‘:—; Overload Class 10 OJ/L Class 5-30 SP1.3
g 8 M E g NEMA Design B A-F SP1.4
o 2% | Insulation Class B A B,C,E F,HKN,S SP15
§ Line Voltage Model dependent 100 to 20000V SP1.6
Line Frequency 60 50 or 60 HZ SP1.7

5.1.2 Starter Configuration (Setpoint Page 2)

Setpoint  Security

Factory Setting

Description Section

Page Level Default
Jog, Start Ramp 1, S_tart Ramp 2, Custom sp2.1
Start Control Mode Start Ramp 1 Accel Curve, Start Disabled, Dual Ramp,
Tach Ramp
Jog Voltage 50% 5-75%, Off SP2.2
Start Ramp #1 Type Voltage Voltage, Current
Initial Voltage #1 20% 0-100%
Ramp Time #1 10 sec 1-120 sec
Current Limit #1 350% FLA 200-500 % Sp2.3
Initial Current #1 200% FLA 0-300 %
Ramp Time #1 10 sec 1-120 sec
Maximum Current #1 350% FLA 200-500 %
S @ Start Ramp #2 Type Disabled Disabled, Voltage, Power
E E Initial Voltage #2 60% 0-100 %
~ D> "y Ramp Time #2 10 sec 1-120 sec
oE g = Current Limit #2 350% FLA 200-500 % pad
a© 42 Initial Power #2 20% 0-100 % '
% § Ramp Time #2 10 sec 1-120 sec
) 2 Maximum Power #2 80% 0-300 %
Kick Start Type Disabled Voltage or Disabled SP2.5
Kick Start Voltage 65% 10-100 %
Kick Start Time 0.50 sec 0.10-2.00
Deceleration Disabled Enabled or Disabled
Start Deceleration Voltage 100% 80-100 % SP26
Stop Deceleration Voltage 30% 0-79 %
Deceleration Time 5 sec 1-60 sec
Timed Output Time Off 1-1000 sec, Off SP2.7
Run Delay Time 1 Sec 1-30 sec, Off SP2.8
At Speed Delay Time 1 Sec 1-30 sec, Off SP2.9
Bypass Pull-in Current 100% FLA 90 — 300% SP2.10
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5.1.3 Phase and Ground Settings (Setpoint Page 3)

Setpoint  Security

Factory Setting

Description Section
Page Level P Default
Imbalance Alarm Level 15% FLA 5-30 %, Off Sp3.1
Imbalance Alarm Delay 1.5 sec 1.0-20.0 sec '
Imbalance Trip Level 20% 5-30 %, Off Sp3.2
Imbalance Trip Delay 2.0 sec 1.0-20.0 sec '
Undercurrent Alarm Level Off 10-90 %, Off Sp3.3
Undercurrent Alarm Delay 2.0 sec 1.0-60.0 sec '
Overcurrent Alarm Level Off 100-300 %, Off SP3.4
Overcurrent Alarm Delay 2.0 sec 1.0-20.0 sec '
Overcurrent Trip Level Off 100-300 %, Off SP35
Overcurrent Trip Delay 2.0 sec 1.0-20.0 sec '
Phase Loss Trip Enabled Enabled or Disabled SP3.6
Phase Loss Trip Delay 0.1 sec 0-20.0 sec '
Phase Rotation Detection ABC ABC, ACB or Disabled Sp3.7
Phase Rotation Trip Delay 1.0 sec 1.0-20.0 sec '
*Ground Fault Alarm Level Off 5-90 %, Off -
*Ground Fault Alarm Delay 0.1 sec 0.1-20.0 sec '
*Ground Fault Loset Trip Level Off 5-90 %, Off SP3.9
® *Ground Fault Loset Trip Delay 0.5 sec 0.1-20 sec '
,? *Ground Fault Hiset Trip Level Off 5-90 %, Off
b= 3 - - SP3.10
3 S *Ground Fault Hiset Trip Delay 0.008 sec 0.008-0.250 sec
(]
w2 ~ © Overvoltage Alarm Level Off 5 -30%, Off
> 3 5 & SP3.11
gg zo Overvoltage Alarm Delay 1.0 sec 1.0-30.0 sec
&5 -8 Overvoltage Trip Level 10% 5-30%, Off P32
c .
o g Overvoltage Trip Delay 2.0 sec 1.0-30.0 sec
1]
e Undervoltage Alarm Level Off 5-30%, Off SP3.13
& Undervoltage Alarm Delay 1.0 sec 1.0-30.0 sec ’
Undervoltage Trip Level 15% 5-30%, Off
- SP3.14
Undervoltage Trip Delay 2.0 sec 1.0-30.0 sec
Line Frequency Trip Window Disabled 0-6 Hz, Disabled SP3.15
Line Frequency Trip Delay 1.0 sec 1.0-20.0 sec ’
P/F Lead P/F Alarm Off 0.1-1.00, Off
SP3.16
P/F Lead Alarm Delay 1.0 sec 1-120 sec
P/F Lead P/F Trip Off .01-1.00, Off
- SP3.17
P/F Lead Trip Delay 1.0 sec 1-120 sec
P/F Lag P/F Alarm Off .01-1.00, Off
SP3.18
P/F Lag Alarm Delay 1.0 sec 1-120 sec
P/F Lag P/F Trip Off .01-1.00, Off
- SP3.19
P/F Lag Trip Delay 1.0 sec 1-120 sec
Power Demand Period 10 min 1-60 min
KW Demand Alarm Pickup Off KW Off, 1-100000
KVA Demand Alarm Pickup Off KVA Off, 1-100000 SP3.20
KVAR Demand Alarm Pickup Off KVAR Off, 1-100000
Amps Demand Alarm Pickup Off Amps Off, 1-100000

* Ground fault option must be installed
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5.1.4 Relay Assignments (Setpoint Page 4)

Setpoint  Security

Factory Setting

Page Level Description 1st ond Section
OJ/L Trip Trip Only None None
I/B Trip Trip None None
S/C Trip Trip Only None None
Overcurrent Trip Trip None None
Stator RTD Trip None None None
Non Stator RTD Trip None None None
*G/F Hi Set Trip Trip None None
*G/F Lo Set Trip Trip None None
Phase Loss Trip Trip None None
Accel. Time Trip Trip Only None None
Start Curve Trip Trip Only None None
Over Frequency Trip None None None
Under Frequency Trip Trip None None
I*I*T Start Curve Trip None None None
Learned Start Curve Trip None None Trip(AUX1) / Trip Only
- Alarm(AUX2)
Phase Reversal Trip None None AUX3
Overvoltage Trip Trip None None AUX4
Undervoltage Trip Trip None None AUXS5 - 8
Power Factor Trip None None None Only Available in 8 Relay
Tach Accel Trip None None None System
Inhibits Trip Alarm None None Notes:
* - Shunt Trip None None None AUX1 to AUX4 are for
'g % Bypass Discrepancy Trip Only None None LFJasl(;tgmy Do not change!
I o e | ne | Criy s~ e
gg oo = the'2nd & 3rd relay SP4.1
g2 o3 xternal Input #2 None None None assignments.
z % Dual Ramp None None None
E) § Thermostat Trip None None
O/L Warning Alarm None None
Overcurrent Alarm Alarm None None
SCR Fail Shunt Alarm None None None
*Ground Fault Alarm Alarm None None
Under Current Alarm None None None
Motor Running AUX3 None None
I/B Alarm Alarm None None
Stator RTD Alarm None None None
Non-Stator RTD Alarm None None None
RTD Failure Alarm None None None
Self Test Fall Trip None None
Thermal Register Alarm None None
U/V Alarm Alarm None None
O/V Alarm Alarm None None
Power Factor Alarm None None None
KW Demand Alarm None None None
KVA Demand Alarm None None None
KVAR Demand Alarm None None None
Amps Demand Alarm None None None
Timed Output None None None
Run Delay Time None None None
At Speed AUX4 None None

* Ground fault option must be installed
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5.1.5 Relay Configuration (Setpoint Page 5)

Setpoint  Security Factory Setting

Section

Description

Page Level Default
Trip (AUX1) Fail-Safe No SP5.1
Trip (AUX1) Relay Latched Yes SP5.2
Alarm (AUX2) Fail-Safe No SP5.1
Alarm (AUX2) Relay Latched No SP5.2
- 3 AUX3 Relay Fail-Safe No SP5.1
2 g AUX3 Relay Latched No SP5.2
L5 "3 AUX4 Relay Fail-Safe No SP5.1
8,'*? 5 S; AUX4 Relay Latched No Ves or No SP5.2
g3 85 AUXGS Relay Fail-Safe No SP5.1
= ; AUXS5 Relay Latched No SP5.2
E, = AUX6 Relay Fail-Safe No SP5.1
AUX6 Relay Latched No SP5.2
AUX7 Relay Fail-Safe No SP5.1
AUX7 Relay Latched No SP5.2
AUX8 Relay Fail-Safe No SP5.1
AUX8 Relay Latched No SP5.2

5.1.6 User I/O Configuration (Setpoint Page 6)

Setpoint

Security

Description

Factory Setting

Section

Page

Page 6
User 1/O Configuration

Level 2
Password Protected

Level

Default

Tachometer Scale Selection Disabled Enabled or Disabled
Manual Tach Scale 4.0 mA: 0 RPM 0 - 3600 SP6.1
Manual Tach Scale 20.0 mA: 2000 RPM 0 - 3600
Tach Accel Trip Mode Select Disabled Underspeed, Overspeed or Disabled
Tach Ramp Time 20 sec 1-120
Tach Underspeed Trip PT 1650 RPM 0 - 3600 SP6.2
Tach Overspeed Trip PT 1850 RPM 0 - 3600
Tach Accel Trip Delay 1 sec 1-60

Off, RPM 0-3600, Hottest Non-Stator RTD
Analog Output #1 RMS Current 8-.2(2)8:)96ﬁg&?tcsjﬁgt%i%mo A %

Motor Load 0 - 600% Kw SP6.3
Analog Output #1 4mA: 0 0-65535
Analog Output #1 20mA: 250 0-65535
Analog Output #2 % Motor Load Same As Analog Input #1
Analog Output #2 4mA: 0 0-65535 SP6.4
Analog Output #2 20mA: 1000 0-65535
User Programmable External
Inputs
TCB Fault Enabled User Defined, up to 15 Characters
Name Ext. Input #1 TCB Fault Normally Open or Closed
TCB Fault Type NO 0-60 sec
TCB Fault Time Delay 1 sec Enabled or Disabled
External Input #2 Disabled User Defined, up to 15 Characters
Name Ext. Input #2 NO Normally Open or Closed
External Input #2 Type 0 sec 0-60 sec SP6.5
External Input #2 Time Delay Dual Ramp Enabled or Disabled or Dual Ramp
Dual Ramp Dual Ramp User Defined, up to 15 Characters
Name Ext. Input #3 NO Normally Open or Closed
Dual Ramp Type 0 sec 0-60 sec
Dual Ramp Time Delay Enabled Enabled or Disabled
Thermostat Thermostat User Defined, up to 15 Characters
Name Ext. Input #4 NC Normally Open or Closed
Thermostat Type 1 sec 0-60 sec
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5.1.7 Custom Acceleration Curve (Setpoint Page 7)

Setpoint  Security

Factory Setting

Page Level Description Default Section
Custom Accel Curve Disabled Disabled, Curve A, B, or C
Custom Curve A
Curve A Voltage Level 1 25% 0-100%
Curve A Ramp Time 1 2 sec 1-60 sec
Curve A Voltage Level 2 30% 0-100%
Curve A Ramp Time 2 2 sec 1-60 sec
Curve A Voltage Level 3 37% 0-100%
2 Curve A Ramp Time 3 2 sec 1-60 sec
3 E Curve A Voltage Level 4 45% 0-100%
é § Curve A Ramp Time 4 2 sec 1-60 sec
~ S ® 5
% % g % Curve A Voltage .Level 5 55% 0-100% SP7.1
o <‘t’ — g Curve A Ramp Time 5 2 sec 1-60 sec
IS § Curve A Voltage Level 6 67% 0-100%
’2 - Curve A Ramp Time 6 2 sec 1-60 sec
© Curve A Voltage Level 7 82% 0-100%
Curve A Ramp Time 7 2 sec 1-60 sec
Curve A Voltage Level 8 100% 0-100%
Curve A Ramp Time 8 2 sec 1-60 sec
Curve A Current Limit 350% FLA 200-500%
Custom Curve B Same Programmable Data Points and
Ranges as Custom Curve A
Custom Curve C Same Programmable Data Points and
Ranges as Custom Curve A

5.1.8 Overload Curve Configuration (Setpoint Page 8)

Setpoint  Security

Factory Setting

Description Section

Page Level Default
Basic Run Overload Curve
Run Curve Locked Rotor Time O/L Class 1-30 sec, O/L Class
Run Locked Rotor Current 600% FLA 400-800% spPe.d
- Coast Down Timer Disabled 1-60 Min, Disabled
'% - Basic Start Overload Curve
g, % Start Curve Locked Rotor Time O/L Class 1-30 sec, O/L Class
© § ® § Start Locked Rotor Current 600% FLA 400-800% spg.2
(% ® % o Acceleration Time Limit 30 sec 1-300 sec, Disabled
. 8 - % Number of Starts Per Hour Disabled 1-6, Disabled
§ § Time Between Starts Time 5 min 1-60 Min, Disabled
::) Area Under Curve Protection Disabled Enabled or Disabled
o SP8.3
Max I*I*T Start 368 FLA 1-2500 FLA*FLA*sec
Current Over Curve Disabled Disabled, Learn, Enabled
Learned Start Curve Bias 10% 5-40% SP8.4
Time for Sampling 30 sec 1-300 sec
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5.1.9 RTD Option Configuration (Setpoint Page 9)

Setpoint  Security

Factory Setting

Page Level Description Default Section
Use NEMA Temp for RTD Values Disabled Enabled or Disabled SP9.1
# of RTD Used for Stator 4 0-6 SP9.2
RTD Voting Disabled Enabled or Disabled SP9.3
Stator Phase A1 Type Off 1(2)00(?_'I-'\1/|MCIIIJI, 100 OHM NI, 100 OHM PT,
RTD #1 Description Stator Al User defined, Up to 15 Characters
Stator Phase Al Alarm Level Off 0-240C (32-464F), Off
Stator Phase Al Trip Level Off 0-240C (32-464F), Off
Stator Phase A2 Type Off Same as Stator Phase Al
RTD #2 Description Stator A2 User defined, Up to 15 Characters
Stator Phase A2 Alarm Off 0-240C (32-464F), Off
Stator Phase A2 Trip Level Off 0-240C (32-464F), Off
Stator Phase B1 Type Off Same as Stator Phase Al
RTD #3 Description Stator B1 User defined, Up to 15 Characters
Stator Phase B1 Alarm Level Off 0-240C (32-464F), Off
Stator Phase B1 Trip Level Off 0-240C (32-464F), Off
Stator Phase B2 Type Off Same as Stator Phase Al
RTD #4 Description Stator B2 User defined, Up to 15 Characters
Stator Phase B2 Alarm Level Off 0-240C (32-464F), Off
Stator Phase B2 Trip Level Off 0-240C (32-464F), Off
Stator Phase C1 Type Off Same as Stator Phase Al
RTD #5 Description Stator C1 User defined, Up to 15 Characters
Stator Phase C1 Alarm Level Off 0-240C (32-464F), Off
s E Stator Phase C1 Trip Level Off 0-240C (32-464F), Off
}‘E EJ Stator Phase C2 Type Off Same as Stator Phase Al
% E’,, % 09_ RTD #6 Description Stator C2 User defined, Up to 15 Characters
c‘? % Z T Stator Phase C2 Alarm Level Off 0-240C (32-464F), Off
O B Stator Phase C2 Trip Level off 0-240C (32-464F), Off SP9 4
E § End Bearing Type Off Same as Stator Al
RTD #7 Description End Bearing User defined, Up to 15 Characters
End Bearing Alarm Level Off 0-240C (32-464F), Off
End Bearing Trip Level Off 0-240C (32-464F), Off
Shaft Bearing Type Off Same as Stator Phase Al
RTD #8 Description Shaft Bearing User defined, Up to 15 Characters
Shaft Bearing Alarm Level Off 0-240C (32-464F), Off
Shaft Bearing Trip Level Off 0-240C (32-464F), Off
RTD #9 Type Off Same as Stator Phase Al
RTD #9 Description User defined User defined, Up to 15 Characters
RTD #9 Alarm Level Off 0-240C (32-464F), Off
RTD #9 Trip Level Off 0-240C (32-464F), Off
RTD #10 Type Off Same as Stator Phase Al
RTD #10 Description User defined User defined, Up to 15 Characters
RTD #10 Alarm Level Off 0-240C (32-464F), Off
RTD #10 Trip Level Off 0-240C (32-464F), Off
RTD #11 Type Off Same as Stator Phase Al
RTD #11 Description User defined User defined, Up to 15 Characters
RTD #11 Alarm Level Off 0-240C (32-464F), Off
RTD #11 Trip Level Off 0-240C (32-464F), Off
RTD #12 Type Off Same as Stator Phase Al
RTD #12 Description User defined User defined, Up to 15 Characters
RTD #12 Alarm Level Off 0-240C (32-464F), Off
RTD #12 Trip Level Off 0-240C (32-464F), Off
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5.1.10 Password Level Configuration (Setpoint Page10)

Description

Factory Setting

Section

Setpoint  Security
Page Level
Page 10 Level 3
Password Password

Set Level 2 Password

Default
100

000 — 999 Three Digits

SP10.1

Set Level 3 Password

1000

0000 — 9999 Four Digits

SP10.2

5.1.11 Communications Configuration (Setpoint Pagell)

Factory Setting

Setpoint  Security
Page Level
Page 11

Communi- Iﬁz\ézlvford
cations

Description Default Section
Set Front Baud Rate 9.6 KB/sec 2.4,4.8,9.6,19.2, 38.4 KB/sec SP11.1
Set Modbus Baud Rate 9.6 KB/sec 2.4,4.8,9.6,19.2, 38.4 KB/sec SP11.2
Modbus Address Number 247 1-247 SP11.3
Set Access Code 1 1-999 SP11.4
Set Link Baud Rate 38.4 KB/sec 2.4, 4.8, 9.6, 19.2, 38.4 KB/sec SP11.5
Remote Start/Stop Disabled Enabled or Disabled SP11.6

5.1.12 System (Setpoint Page 12)

Setpoint  Security

Level

Description

Factory Setting
Default

Section

Page

Page 12
System Setpoints
Level 3
Password Protected

Default Display Screen

Metering Data Page # 1 Enter Metering Page (1-4)
Enter Metering Screen
Metering Data Screen # 1 EZSE ;((111101)) spizl
Page 3 (1 - 29)
Page 4 (1 - 6)
Alarms
RTD Failure Alarm Disabled Enabled or Disabled SP12.2
Thermal Register Alarm 90% Off, 40-95% ’
Thermal Alarm Delay 10 sec 1-20 sec
Thermal Register Setup Info
Cold Stall Time OJL Class doelll_a)C/;IaSS (5-30) or 4-40 second time
Hot Stall Time % OIL Class % OIL Class, 4-40 sec
Stopped Cool Down Time 30 Min 10-300 Min
Running Cool Down Time 15 Min 10-300 Min
Relay Measured Cool Rates Disabled Enabled or Disabled SP12.3
Thermal Register Minimum 15% 10-50%
Motor Design Ambient Temp 40C 10-90C
Motor Design Run Temperature 80% Max 50-100% of Motor Stator Max Temp
Motor Stator Max Temp INS CLS INS CLS, 10-240 C
I/B Input to Thermal Register Enabled Enabled or Disabled
Use Calculated K or Assign 7 1-50, On
Press Enter to Clr Thermal SP12.4

Register

5.1.13 Calibration and Service (Setpoint Page 13)

Description

Factory Setting

Section

Setpoint  Security
Page Level
3]
om0 2
0% 3
25 >
o g o
5 g
© [V
O

Set Date and Time
(DDMMY Y :HHMM)

Default

FACTORY SET,
Hit | #i | ## #HE

Enter Date (DDMMYYYY)

FACTORY SET,;

D=1-31, M=1-12, Y=1970-2069

SP13.1

#it | ## | #HH
Enter Time (HH:MM) ;Q%ORY SET; H=00-23, M=0-59
Model # FACTORY SET; .
Firmware REV. # S P Display Only, Cannot be changed SP13.2
Press Enter to Access Factory Available to Qualified Factory Personnel SP13.3

Settings
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5.2 Setpoints Menu and Parameter Explanation (SP1 — SP13)

SP.1 Basic Configuration (Setpoint Page 1)

In Setpoint Page 1, is used to setup basic nameplate data of the motor.

MENU

A 4

Page 1 MOTOR FULL LOAD AMPS
Basic Configuration : 200AMPS

A

A

SERVICE FACTOR
:1.15 X FLA

A

\ 4

OVERLOAD
CLASS: 10

NEMA
DESIGN: B

\ 4

INSULATION
CLASS: B

A

\ 4

LINE VOLTAGE
INPUT: 4160 VOLTS*

A

\ 4

LINE FREQUENCY
HZ: 60

Range: 1.00 - 1.3
Increments of 0.01

Range: 5- 30
Increments of 5

Range: A-F

Range: A-S

Range: 100 — 20,000
* Model dependent

Range: 50 or 60

SP1.1 Motor Full Load Amps (FLA): Allows the user to enter the motor’s FLA rating. Range of adjustment is 50 - 100%

(less programmed service factor).

SP1.2 Service Factor: Sets the pickup point on the overload curve as defined by the programmed motor full load current.
Ex: If the motor FLA is 100 and the service factor is 1.15, the overload pickup point will be 115 Amps.
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SP1.3 Overload Class: Choose the motor protection overload class, range from 5-30. Ex: Overload Class 10 will trip in
10 seconds at six times Motor FLA.

1x10*

]
m
1000 -

o)
100 t"*. \>\

3 = J—
3 Y o —_—
RO TN [
I N AN —
S, "x\*-- — —
B N

\ \\H‘ S

"‘\M "“‘-w__‘_‘_ ]
) [ T Overload Class 30
10 B :‘H‘-"""-« —— Overload Class 25
o —— — Overload Class 20
~ ] ——Overload Class 15
— ——|Overload Class 10

. Overload Class 5
1
0 1 2 3 4 5 6 7 8 9

M FLA

SP1.4 NEMA design: The motor design maximum allowed slip (Select from Class A through F).

SP1.5 Insulation Class: The motor insulation temperature class (Select A, B, C, E, F, G, H, K, N or S).

SP1.6 Line Voltage Input: Applied Voltage.

SP1.7 Line Frequency: The user may choose either 50 Hz or 60 Hz.
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SP.2 Starter Configuration (Setpoint Page 2)

Provides multiple choices for starting ramps that can be selected for particular loads and applications.

If Voltage is selected these If Current is selected these
screens will appear screens will appear
or
MENU v v
INITIAL VOLTAGE INITIAL CURRENT
#1: 20% #1: 200% FLA
v Range: 0-100% A Range: 0-300% A
Page 2 Increments of 1 Increments of 1
Starter Configuration v v
RAMP TIME RAMP TIME
#1: 10 SEC. #1: 10 SEC.
START CONTROL MODE (E=Eefey 1 m 4
. START RAMP l ncrements o v ncrements o v
OPTIONS: Jog, Start Ramp 1, 4 CURRENT LIMIT MAXIMUM CURRENT
Start Ramp 2, Dual Ramp, Custom #1: 350% FLA #1: 350% FLA
Accel Curve, Start Disabled Range: 200-500%. Range: 200-500%.
Increments of 10 Increments of 10
4
JOG VOLTAGE or
: 50% ¢ ¢
Range: 5-75% or A INITIAL VOLTAGE INITIAL POWER
Off Increments of 5, #2: 60% #2: 20%
\ 4 Range: 0-100% A Range: 0-100% A
START RAMP #1 TYPE Increments of 1 Increments of 1
: VOLTAGE v \ 4
A RAMP TIME RAMP TIME
Current, or Off #2: 10 SEC. #2: 10 SEC.
4 Range: 1-120 SEC. A Range: 1-120 SEC. A
START RAMP #2 Increments of 1 Increments of 1
: DISABLED v \ 4
CURRENT LIMIT MAXIMUM POWER
Power, or Off #2: 350% FLA #2: 80% FLA
Range: 200-500%. Range: 0-300%.
Increments of 10 Increments of 10
If Power is selected these
KICK START [ &———» KICK START VOLTAGE screens will appear
TYPE: DISABLED < : 55%
Range: Voltage or A Range: 10-100% A
Disabled Increments of 5
\ 4 v
DECELERATION [ KICK START TIME
: DISABLED l— : 0.50 SEC.
Range: Enabled or A Range: 0.10-2.00 SEC.) A
Disabled Increments of 0.10
A4 \ 4
TIMED OUTPUT START DECEL VOLTAGE
TIME: OFF : 60%
Range: 1-1000 SEC). A Range: 0-100% A
Increments of 10 Increments of 1
A4 v
RUN DELAY STOP DECELERATION
TIME: 1 SEC. VOLTAGE: 30%
Range: 0-30 SEC., Off \ A Range: 0-59% A
Increments of 1 Increments of 1
A 4 A 4
AT SPEED DELAY DECELERATION
TIME: 1 SEC. TIME: 5 SEC.

Range: 0-30 SEC. ,Off A Range: 1-60 SEC.
Increments of 1 Increments of 1

&

A

BYPASS PULL-IN
CURRENT: 100% FLA

Range: 90-300%.
Increments of 1
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SP2 Starter Configuration (Setpoint Page 2) Menu Navigation
SP2.1 Start Control Mode: Dual Ramp, Custom Accel Curve, Jog Voltage, Start Ramp 1, Start Ramp 2.

¢ Dual Ramp: The dual ramp mode works in conjunction with External Input #3. This allows the user to switch between
the two start ramps without having to reconfigure the start mode. (For details on configuring External Input #3 for DUAL
RAMP see Setpoint Page 6.)

* Custom Accel Curve: Allows the user to custom design the acceleration start curve to the application. (See Setpoint
page 7 for configuration setup.)

Note: If Custom Accel Curve has not been enabled in Setpoint page 7, the soft starter will ignore the start control mode
and read this Setpoint as disabled.

SP2.2 Jog Voltage: The voltage level necessary to cause the motor to slowly rotate.

SP2.3 Start Ramp 1 Type: The ramp type can be setup for either Voltage or Current. If Voltage is selected, initial voltage,
ramp time and current limit are adjustable. If Current is selected, initial current, ramp time and maximum current are
adjustable.

Start Ramp 1 Type: Voltage

* Voltage Ramping is the most reliable starting method, because the starter will eventually reach an output voltage high
enough to draw full current and develop full torque. This method is useful for applications where the load conditions
change frequently and where different levels of torque are required. Typical applications include material handling
conveyors, positive displacement pumps and drum mixers. Voltage is increased from a starting point, (Initial Torque) to
full voltage over an adjustable period of time (Ramp Time). To achieve Voltage Ramping, select VOLTAGE for the START
RAMP #1 TYPE Setpoint and set CURRENT LIMIT #1 Setpoint to 500% (The maximum setting). Since this is essentially
Locked Rotor Current on most motors, there is little or no Current Limit effect on the Ramp profile.

g Jog Voltage

s Setting

S ¥

Ramp 1 = Voltage
New Start
Command
Jog Button Start Control Mode
Held

Setpoint changed from Jog to
Start Ramp #1 Type: Voltage

FIG. SP2.3 Example of Switching from Jog to Start Ramp #1 Type: Voltage

* Voltage Ramping with Current Limit is the most used curve and is similar to voltage ramping however, it adds an
adjustable maximum current output. Voltage is increased gradually until the setting of the Maximum Current Limit Setpoint
is reached. The output is held at this level until the motor accelerates to full speed. This may be necessary in applications
where the electrical power is limited. Typical applications include portable or emergency generator supplies, utility power
near the end of a transmission line and utility starting power demand restrictions.

Note: Using Current Limit will override the Ramp Time setting if necessary, so use this feature when acceleration time is
not critical.

To set Voltage Ramping with Current Limit, select VOLTAGE for the START RAMP #1 Setpoint and set CURRENT LIMIT
#1 Setpoint to a desired lower setting, as determined by your application requirements.
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Start Ramp 1 Type: Current
e Current Ramping (Closed Loop Torque Ramping)

This method is used for smooth linear increase of output torque. This ramp is only used on some conveyor systems (long
haul or down hill). For other applications, use Voltage Ramp or a custom Accel curve. Output voltage is constantly
updated to provide the linear current ramp, and therefore the available torque is maximized at any given speed. This is for
applications where rapid changes in torque may result in load damage or equipment changes. Typical applications include
overland conveyors if belt stretching occurs; fans and mixers if blade warping is a problem; and material handling systems
if stacked products fall over or break.

This feature can be used with or without the Maximum Current Limit setting. To achieve Current Ramping select
CURRENT for START RAMP #1 TYPE Setpoint and set the MAXIMUM CURRENT #1 Setpoint to the desired level.

e Current Limit Only (Current Step) uses the Current Limit feature exclusively.

This method of starting eliminates the Soft Start voltage/current ramp and instead, maximizes the effective application of
motor torque within the limits of the motor. In this mode, Setpoint RAMP TIME #1 is set to minimum so that the output
current jumps to the current limit setting immediately. Typically used with a limited power supply when starting a difficult
load such as a centrifuge or a deep well pump, when the motor capacity is barely adequate (stall condition or overloading
occurs) or if other starting modes fail. Since ramp times are set to minimum, START RAMP #1 TYPE is set to either
VOLTAGE or CURRENT.

* Initial Torque (Initial Voltage #1 or Initial Current #1)

Sets the initial start point of either Voltage Ramp or the Current Ramp. Every load requires some amount of torque to start
from a standstill. It is inefficient to begin ramping the motor from zero every time, since between zero and the WK2 break-
away torque level, no work is being performed. The initial torque level should be set to provide enough torque to start
rotating the motor shaft, enabling a Soft Start and preventing torque shock damage. Setting this start point too high will
not damage the starter, but may reduce or eliminate the soft start effect.

* Ramp Time #1
Sets the maximum allowable time for ramping the initial voltage, current (torque) or power setting to either of the following:

e The Current Limit setting when the motor is still accelerating.
e Full output voltage if the Current Limit is set to maximum.
e kW if Power Ramp is selected.

Increasing the ramp time softens the start process by gradually increasing the voltage, current or power. Ideally, the ramp
time should be set for the longest amount of time the application will allow (without stalling the motor). Some applications

require a short ramp time due to the mechanics of the system. (i.e. centrifugal pumps, because pump problems can occur
due to insufficient torque).

e Current Limit

Sets the maximum motor current the starter will allow during the acceleration. As the motor begins to ramp, the Current
Limit feature sets a maximum at which the current draw is held. Current Limit remains in effect until the following occurs:

1) The motor reaches full speed (Detected by the At-Speed detection circuit) or;

2) The Overload Protection trips on Motor Thermal Overload. Once the motor reaches full speed, the Current Limit feature
becomes inactive. In the Voltage Ramp Profile, the voltage output is increased until it reaches the Current Limit. Ramp
time is the maximum amount of time it takes for the voltage to increase until the Current Limit setting takes over. The
Current Ramp profile varies the output voltage to provide a linear increase in current up to the Maximum Current Setpoint
value. A closed loop feedback of motor current maintains the Current Ramp profile
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SP2.4 Start Ramp 2 Type: Please refer to Ramp 1 settings for Ramp 2 Type: Voltage selection.

Start Ramp 2: Power

The Power Ramp feature has three programmable set points, Initial Power, Ramp Time and Maximum Power.

The Initial Power set point allows the user to define an initial KW CAUTION

(motor power) value that will be applied to the motor when the start

sequence is begun. It has a range of 0-100% and a default value of Itis recommended to use the power ramp on a

20%. loaded motor! Using the power ramp on an
unloaded motor may result in shorter than
anticipated acceleration times.

The Ramp Time set point functions as all other ramp time set points
and allows the user to define a time period during which the applied KW (motor power) will be increased linearly to the
Maximum Power value set point. The adjustment range is 1 to 120 seconds. Once the Power Limit value is reached,
the system enters a constant power mode that regulates the applied motor power until the motor reaches full speed.

The Maximum Power set point has an adjustment range of 0-300% and a default value of 80%.

Power Ramp Calculations: The basic motor power value is derived from the line voltage and motor FLA, using a

unity power factor as a default. This allows for approximation of the motor power rating without any other input data.
During the Power Ramp process, the RMS line voltage, RMS motor current and power factor are measured on a cycle by
cycle basis and applied to the Power Ramp algorithm. The CPU then calculates the True RMS motor power and will
control the SCR firing to deliver the programmed power ramp values to the motor.

Maximum Power

Initial Power

\4
~

Power Ramp
FIG. SP2.4

Initial Power: The Initial power set point allows the user to define an initial KW (motor power) value that will be
applied to the motor at the beginning of the start sequence.

Ramp Time #2: See Ramp Time #1 for description

Maximum Power: Sets the maximum motor power the starter will allow during the acceleration. As the motor begins
to ramp, the “Maximum Power” sets a limit.

SP2.5 Kick Start: Used as an initial energy burst in applications with high friction loads.

Kick Start Voltage: The initial voltage (as a percent of full voltage value) that is needed to start the motor. (i.e.
Breakaway or Initial Torque.)

Kick Start Time: The time the initial torque boost is applied.
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SP2.6 Deceleration: Allows the motor to gradually come to a soft stop.

e Start Deceleration Voltage: Upon receiving a STOP command the output voltage initially drops to this voltage.
(Represented as a percent of voltage value.)

e Stop Deceleration Voltage: The drop-off point of the deceleration ramp. (Percent of voltage value.) The point at
which the unit output drops to zero to end the deceleration.

o Deceleration Time: The time to get to the stop Deceleration Voltage Set point value.
SP2.7 Timed Output: Used with an AUX (5-8) relay. When enabled, and upon a start command, it waits until the
programmed time plus the run delayed time has expired. The relay energizes and remains so until a stop command is

received. It de-energizes upon receiving a stop command.

SP2.8 Run Delay Time: Can be used with an AUX (5-8) relay. The delay timer begins upon receipt of the start command.
The relay will then drop out when the time has expired.

SP2.9 At Speed Delay Time: Used with the AUX 4 relay, it energizes when the motor reaches At Speed and the
programmed delay time has expired. The relay remains energized until a stop command has been received.
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SP.3 Phase & Ground Settings (Setpoint Page
3)
(Security Level 2)

SP3.1 Imbalance Alarm Level: This is an advance warning
of a phase imbalance problem. The problem may not be a
fault in the motor, but merely caused by imbalanced
voltages.

* Imbalance Alarm Delay: The amount of time the
imbalance condition must exist before an alarm occurs.

SP3.2 Imbalance Trip Level: This will trip the motor on
excessive phase imbalance. The trip level should be
programmed to a higher value than the alarm level.

* Imbalance Trip Delay: The amount of time the imbalance
condition must exist before a trip will occur.

SP3.3 Undercurrent Alarm Level: Typically used to warn of
possible load loss, a coupling break or other mechanical
problems.

* Undercurrent Alarm Delay: The amount of time the
undercurrent condition must exist before an alarm will occur.

SP3.4 Overcurrent Alarm Level: Typically used to indicate
when the motor is overloaded. This feature can be used to
either stop the feed to the equipment or warn operators of an
overload condition.

* Overcurrent Alarm Delay: The amount of time the
overcurrent condition must exist before an alarm will occur.

SP3.5 Overcurrent Trip Level: Typically used to indicate the
motor is severely overloaded and at which point a trip occurs.

* Overcurrent Trip Delay: The amount of time the
overcurrent condition must exist before a trip will occur.

) Trip Delay Time
Overcurrent Trip

Setting 250% FLA

Current Level

Current —p

I
I
I
I
I
Normal Load I *

Running
Load
Under a Jamb |
Time —» !
Trip
FIG. SP3.5

Range: 5-30%, Off A
Increments of 1

E
l

Page 2
Phase & Ground Settings
v
IMBALANCE ALARM | IMBALANCE ALARM
LEVEL: 15% FLA ~ "I DELAY: 1.5 SEC.

Range: 1.0-20.0 SEC.
Increments of 0.1

IMBALANCE TRIP
LEVEL: 20%FLA

A

.| IMBALANCE TRIP

Range: 5-30%, Off A
Increments of 1

DELAY: 2.0 SEC.

Range: 1.0-20.0 SEC.
Increments of 0.1

A 4
UNDERCURRENT
ALARM LEVEL: OFF

Range: 10-90%, Off.
Increments of 1

.| UNDERCURRENT

ALARM DELAY: 2.0 SEC.

Range: 1.0-60.0 SEC.
Increments of 0.1

OVERCURRENT ALARM
LEVEL: OFF

&

.| OVERCURRENT ALARM

A

Range: 100-300%, Off A
Increments of 1

A 4

DELAY: 2.0 SEC.

Range: 1.0-20.0 SEC, Off.
Increments of 0.1

= ¥

OVERCURRENT TRIP
LEVEL: OFF

OVERCURRENT TRIP

A

Range: 100-300%, Off A
Increments of 1

E
l

A\ 4

DELAY: 2.0 SEC.

Range: 1.0-20.0 SEC.
Increments of 0.1

PHASE LOSS TRIP :
ENABLED

A

.| PHASE LOSS TRIP

Options: Enabled or A
Disabled

DELAY: 0.1 SEC.

Range: 1.0-20.0 SEC.
Increments of 0.1

PHASE ROTATION
DETECTION: ABC

PHASE ROTATION TRIP

Range: ABC, ACB
or Disabled
\4

DELAY: 1.0 SEC

Range: 1.0-20.0 SEC.
Increments of 0.1

GROUND FAULT ALARM
LEVEL: OFF

.| GROUND FAULT ALARM

A

Range: 5-90%,Off 4
Increments of 1
\ 4

DELAY: 0.1 SEC.

Range: 1.0-20.0 SEC.
Increments of 0.1

GROUND FAULT LOSET
TRIP LEVEL: OFF

GROUND FAULT LOSET

A

Range: 5-90%,Off A

Increments of 1

A 4

TRIP DELAY: 0.5 SEC

Range: 1.0-20.0 SEC.
Increments of 0.1

GROUND FAULT HISET
TRIP LEVEL: OFF

A

.| GROUND FAULT HISET

Range: 5-90%,Off A
Increments of 1
\ 4

TRIP DELAY: 0.008 SEC.

Range: 0.008-0.250 SEC.
Increments of 0.002

= ¥

.| OVERVOLTAGE ALARM

A

OVERVOLTAGE ALARM
LEVEL: OFF
Range: 5-30%,Off A

Increments of 1

A 4

DELAY: 1.0 SEC

Range: 1.0-30.0 SEC.
Increments of 0.1

OVERVOLTAGE TRIP
LEVEL: 10%

Range: 5-30%, Off
Increments of 1

.| OVERVOLTAGE TRIP

A

DELAY: 2.0 SEC.

Range: 1.0-20.0 SEC.
Increments of 0.1

Continued (Next Page)
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SP3.6 Phase Loss Trip: When enabled, the Soft
Starter will trip the motor off-line upon a loss of phase
power.

* Phase Loss Trip Delay: The amount of time the
phase loss condition must exist before a trip will occur.

SP3.7 Phase Rotation Detection: The soft starter is
continuously monitoring the phase rotation. Upon a
start command, a trip will occur if it detects a change
in the phase rotation.

* Phase Rotation: There are two possible phase
rotation options: ABC or ACB. This Setpoint monitors
the wiring to ensure that the phase rotation is correct.
To view the present phase rotation, go to Metering
Pagel, screen number 4.

SP3.8 *Ground Fault Alarm: Typically used to warn
of low level ground current leakage

¢ Ground Fault Alarm Delay: The amount of time that
the ground fault condition must exist before an alarm
will occur.

SP3.9 *Ground Fault Loset Trip Level: Typically
used to trip the motor on a low level of ground current
leakage. This Setpoint is intended to detect high
impedance faults.

* Ground Fault Loset Trip Delay: The amount of time
that the ground fault condition must exist before a trip
will occur.

* Ground Fault Option must be installed

SP3.10 *Ground Fault Hiset Trip Level: Used to trip
the motor (within milliseconds) upon detecting a high
level of ground current leakage. This Setpoint is
intended to detect low impedance faults.

* *Ground Fault Hiset Trip Delay: The amount of
time that the ground fault condition must exist before a
trip will occur.

SP3.11 Overvoltage Alarm Level: Typically used to
indicate when the line voltage is too high. This is an
alarm level.

* Overvoltage Alarm Delay: The amount of time that
the overvoltage condition must exist before an alarm
occurs.

Continued (From Previous Page)

UNDERVOLTAGE ALARM

»

UNDERVOLTAGE ALARM

LEVEL: OFF h
Range: 5-30%, Off
Increments of 1

—

DELAY: 1.0 SEC.

Range: 1.0-30.0 SEC.
Increments of 0.1

UNDERVOLTAGE TRIP

UNDERVOLTAGE TRIP

A

LEVEL: 15%
Range: 5-30%, Off
Increments of 1

DELAY: 2.0 SEC.

Range: 1.0-30.0 SEC,
Increments of 0.1

A
LINE FREQUENCY TRIP | | LINE FREQUENCY TRIP
WINDOW: DISABLED ~ 7| DELAY: 1.0 SEC.

Range: 0-6, Disabled A ( Range: 1.0-20.0 SEC.)

Cncrements of1 ) Increments of 0.1

\ 4
POWER FACTOR LEAD |, | P/FLEAD ALARM
P/E ALARM: OFF ~ | DELAY: 1 SEC.
Range: -.01-1.00, Off A (Range: 1-120 SEC.)
Increments of .01 Increments of 1

v
POWER FACTOR LEAD |, | P/FLEAD TRIP
P/F TRIP: OFF - 7| DELAY: 1.0 SEC.

C?ange: -.01-1.00, Off ) Y

Increments of .01 Increments of 1

\ 4
POWER FACTOR LAG |, |P/FLAGALARM
P/F ALARM: OFF ~ "/ DELAY: 1.0 SEC.

Range: -.01-1.00, Off A
Increments of .01
v

Range: 1-120 SEC.
Increments of 1

POWER FACTOR LAG

P/F LAG TRIP

P/F TRIP: OFF

Range: ABC, ACB or A
Disabled

\ 4

POWER DEMAND
PERIOD: 10 MINUTES
Range: 1-60 Min. 4
Increments of 1
\ 4
KW DEMAND ALARM
PICKUP: OFF KW
Range: Off , 1-100000 ) A
Increments of 1
\ 4
KVA DEMAND ALARM
PICKUP: OFF KVA

Range: Off , 1-100000 \ 4
Increments of 1
KVAR DEMAND ALARM
PICKUP: OFF KVAR

Ciange: Off , 1-100000 ) A

Increments of 1
y

AMPS DEMAND ALARM
PICKUP: OFF AMPS

Range: Off , 1-100000
Increments of 1

»

DELAY: 1.0 SEC.

Range: 1-120 SEC.
Increments of 1
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SP3.12 Overvoltage Trip Level: Typically used to indicate that the line voltage is too high and at which point a trip occurs
* Overvoltage Trip Delay: The amount of time that the overvoltage condition must exist before a trip will occur.

SP3.13 Undervoltage Alarm Level: Typically used to indicate when the line voltage is too low. This is an alarm level.

* Undervoltage Alarm Delay: The amount of time that the undervoltage condition must exist before an alarm occurs.
SP3.14 Undervoltage Trip Level: Typically used to indicate that the line voltage is too low at which point a trip occurs.

* Undervoltage Trip Delay: The amount of time that the undervoltage condition must exist before a trip occurs.

SP3.15 Line Frequency Trip Window: The acceptable amount of drift above or below the line frequency (Hz) before a
trip is generated.

¢ Line Frequency Trip Delay: The amount of time that the frequency drift condition must exist beyond the window
before a trip occurs.

SP3.16 Power Factor Lead Alarm: Typically used to indicate a leading power factor.

* Power Factor Lead Alarm Delay: The amount of time that the power factor lead condition must exist beyond the
window before an alarm occurs.

SP3.17 Power Factor Lead Trip: The acceptable amount of power factor lead before a trip is generated.

* Power Factor Lead Trip Delay: The amount of time that the power factor lead condition must exist beyond the window
before a trip will occur.

SP3.18 Power Factor Lag Alarm: Typically used to indicate a lagging power factor.

* Power Factor Lag Alarm Delay: The amount of time that the power factor lagging condition must exist beyond the
window before an alarm occurs.

SP3.19 Power Factor Lag Trip: The acceptable mount of power factor lag before a trip is generated.

* Power Factor Lag Trip Delay: The amount of time that the power factor lag condition must exist beyond the window
before a trip will occur.

SP3.20 Power Demand Period: The Soft Starter monitors the demand of the motor based on several parameters
(current, kW, kVAR, kVA). Monitoring the demand of the motor assist in the energy management program where
processes can be altered or scheduled to reduce overall demand. Demand is calculated by taking samples of the
output current, kW, kVAR and kVA over a period of time, then averaged and stored into memory.
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SP.4 Relay Assignment (Setpoint Page 4)
(Security Level 2)

MENU

(DOWN ARROW 3
TIMES)

Page 4
Relay Assignment

PHASE REVERSAL
1ST: TRIP

Range: TRIP (AUX1),
ALARM (AUX2), AUX3,
AUX4

!

O/L TRIP
1ST: TRIP ONLY

OVERVOLTAGE TRIP
1ST: TRIP

A

UNDERVOLTAGE TRIP
1ST: TRIP

I/B TRIP
1ST: TRIP

POWER FACTOR TRIP

S/C TRIP
1ST: TRIP ONLY

1ST: NONE

> >

TACH ACCEL TRIP

OVERCURRENT TRIP
1ST: TRIP

STATOR RTD TRIP
1ST: NONE

1ST: NONE
INHIBITS TRIP
1ST: ALARM
SHUNT TRIP
1ST: NONE

X € €

NON-STATORRTD T
1ST: NONE

IP

BYPASS DISCREPANCY

G/F HI SET TRIP
1ST: TRIP

1ST: NONE

LOW CONTROL VOLTAGE

G/F LO SET TRIP
1ST: TRIP

1ST: TRIP ONLY

TCB FAULT
1ST: TRIP

PHASE LOSS TRIP
1ST: TRIP

“«—» > > >

EXTERNAL INPUT #2

ACCEL. TIME TRIP
1ST: TRIP ONLY

1ST: NONE

!

DUAL RAMP
1ST: NONE

START CURVE TRIP
1ST: TRIP ONLY

L

A
A 4

THERMOSTAT
1ST: TRIP

OVER FREQUENCY TRIP

>

1ST: NONE

O/L WARNING
1ST: ALARM

UNDER FREQUENCY TRIP
1ST: TRIP

OVERCURRENT ALARM
1ST: ALARM

I*I*T START CURVE
1ST: TRIP

SCR FAIL SHUNT ALARM
1ST: NONE

LEARNED START CURVE
1ST: TRIP

A

GROUND FAULT ALARM

4_

UNDERCURRENT AL
1ST: NONE

>

RM

MOTOR RUNNING
1ST: AUX3

I/B ALARM
1ST: ALARM

Zle> <> <«

STATOR RTD ALAR
1ST: NONE

A

NON-STATOR RTD ALARM
1ST: NONE

RTD FAILURE ALARM
1ST: NONE

SELF-TEST FAIL
1ST: TRIP

THERMAL REGISTER
1ST: ALARM

U/V ALARM
1ST: ALARM

O/V ALARM
1ST: ALARM

'

POWER FACTOR ALARM

1ST: NONE
v

KW DEMAND ALARM

1ST: NONE
y

KVA DEMAND ALARM
1ST: NONE

KVAR DEMAND ALARM

1ST: NONE
v

AMPS DEMAND ALARM

1ST: NONE
'

TIMED OUTPUT
1ST: NONE

!

RUN DELAY TIME
1ST: NONE

1ST: ALARM
r

AT SPEED
1ST: AUX4
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SP.4 Relay Assignment (Setpoint Page 4) — Continued

(Security Level 2)

All of the protective functions of the Soft Starter are user programmable to an output relay. The factory will ship with all

tripping functions assigned to TRIP (AUX1) relay, and all alarm functions to ALARM (AUX2) relay.

Note: AUX1 - 4 are Factory Set and should not be changed.

SP4.1 The following is a list of all the user programmable functions.

Note: The 1st Relay Assignments are factory defaults and should not be changed.

RELAY ASSIGNMENTS
EUNCTIONS

OVERLOAD TRIP
IMBALANCE TRIP
SHORT CIRCUIT TRIP
OVERCURRENT TRIP
STATOR RTD TRIP
NON-STATOR RTD TRIP

GROUND FAULT HI SET TRIP*
GROUND FAULT LO SET TRIP*

PHASE LOSS TRIP
ACCEL TIME TRIP
START CURVE TRIP
OVER FREQUENCY TRIP
UNDER FREQUENCY TRIP
I*I*T START CURVE
LEARNED START CURVE
PHASE REVERSAL
OVERVOLTAGE TRIP
UNDERVOLTAGE TRIP
POWER FACTOR TRIP
TACH ACCEL TRIP
INHIBITS TRIP

SHUNT TRIP

BYPASS DISCREPANCY
LOW CONTROL VOLTAGE
TCB FAULT

EXTERNAL INPUT 2
DUAL RAMP
THERMOSTAT
OVERLOAD WARNING
OVERCURRENT ALARM
SCR FAIL SHUNT ALARM
GROUND FAULT ALARM*
UNDERCURRENT ALARM
MOTOR RUNNING
IMBALANCE ALARM
STATOR RTD ALARM
NON-STATOR RTD ALARM
RTD FAILURE ALARM
SELF TEST FAIL
THERMAL REGISTER
UV ALARM

O/V ALARM

POWER FACTOR ALARM
KW DEMAND ALARM
KVA DEMAND ALARM
KVAR DEMAND ALARM
AMPS DEMAND ALARM
TIMED OUTPUT

RUN DELAY TIME

AT SPEED

*Ground fault option must be installed

ist

TRIP ONLY
TRIP (AUX1)
TRIP ONLY
TRIP (AUX1)
NONE

NONE

TRIP (AUX1)
TRIP (AUX1)
TRIP (AUX1)
TRIP ONLY
TRIP ONLY
NONE

TRIP (AUX1)
TRIP (AUX1)
TRIP (AUX1)
TRIP (AUX1)
TRIP (AUX1)
TRIP (AUX1)
NONE

NONE

ALARM (AUX2)
NONE

TRIP ONLY
TRIP ONLY
TRIP (AUX1)
NONE

NONE

TRIP (AUX1)
ALARM (AUX2)
ALARM (AUX2)
ALARM (AUX2)
ALARM (AUX2)
NONE

AUX3

ALARM (AUX2)
NONE

NONE

NONE

TRIP (AUX1)
ALARM (AUX2)
ALARM (AUX2)
ALARM (AUX2)
NONE

NONE

NONE

NONE

NONE

NONE

NONE

AUX4

2nd

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

W
=3
o

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
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SP.5 Relay Configuration (Setpoint Page 5)
(Security Level 2)

In Setpoint Page 5 the user can configure the four output relays as either fail-safe or non fail-safe and latching or non-
latching.

SP5.1 When a relay has been configured for "Fail Safe" and power is applied to the unit the relay will energize and its
contacts will change state. The relay will then de-energize and its contacts revert back when an event occurs of if power is
removed.

NOTE: The relays in the soft starter will not prevent a start sequence unless they are wired in as interlocks. If power is
lost, the motor power is also lost. Do not change the programming for AUX 1-4. These are for factory use only. AUX 5-8
are user defined outputs.

SP5.2 A relay configured as non-latching will reset itself when the cause of the trip event is not continuous. The TRIP
(AUX1) relay should always be programmed for latching, because this trip should require a visual inspection of the motor
and starter before issuing a manual reset to release the relay after a trip has been stored.

(DOWN ARROW 4 TIMES)

Page 5
Relay Configuration

Option: Yes or No

MENU

) 4

TRIP (AUX1) RELAY | TRIP (AUX1) RELAY
FAIL-SAFE: NO ~ 7| LATCHED: YES
A
\ 4
ALARM (AUX2) RELAY | ALARM (AUX2) RELAY
FAIL-SAFE: NO ~ 7| LATCHED: NO
\ 4
AUX 3 RELAY | AUX3 RELAY
FAIL-SAFE: NO "I LATCHED: NO
A
\4
AUX4 RELAY | AUX4 RELAY
FAIL-SAFE: NO ~ 7| LATCHED: NO
A
\4
AUX5 RELAY | AUX5 RELAY
FAIL-SAFE: NO ~ 7| LATCHED: NO
AUX6 RELAY | AUX6 RELAY
FAIL-SAFE: NO ~ 7| LATCHED: NO
A
\4
AUX7 RELAY | AUX7 RELAY
FAIL-SAFE: NO ~ 7| LATCHED: NO
A
A\ 4
AUX8 RELAY .| AUX8 RELAY
FAIL-SAFE: NO ~ 7| LATCHED: NO
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SP.6 User I/0O Configuration (Setpoint Page 6)
(Security Level 2)

MENU

(DOWN ARROW 5 TIMES)

ANALOG OUTPUT #1
4ma: 0 20mA: 250

Range: 0-65535

Increments of 1

ANALOG OUTPUT #2

. Page 6
User I/O Configuration
A
\ 4 ENABLED
TACHOMETER SCALE < » MANUAL TACH SCALE
SELECTION: DISABLED < 4.0 mA: 0 RPM
Option: Enabled or A Range: 0-3600RPM
Disabled Increments of 5
MANUAL TACH SCALE
20.0 mA: 2000 RPM
Range: 0-3600RPM
77777 Increments of 5 ]
.| TACH RAMP TIME
7| ;20 SEC
Range: 1-120 SEC.,DisabIed)
Increments of 1
.| TACH UNDERSPEED TRIP
| "I PT: 1650 RPM
TACH ACCEL TRIP MODE Range: 0-3600RPM
ncrements of 5
SELECT: DISABLED
<_
Option: Underspeed, A .| TACH OVERSPEED TRIP
Overspeed or Disabled "I PT: 1850 RPM
Increments of 5
.| TACH ACCEL TRIP
"| DELAY: 1 SEC
Increments of 1
\4
ANALOG OUTPUT #1 < 5 ANALOG OUTPUT #1 ¢ >
:RMS CURRENT 4ma: 0
7/Range: A Range: 0-65535
Analog Output Range ilncrements ofl /\
RPM 0 - 3600
Hottest Bearing 0 - 200°C
Hottest Stator RTD 0 - 200°C
RMS Current 0 - 6500A
% Motor Load 0 - 1000%
KW 0-30000 KW
OFF
Increments of 1
A 4
ANALOG OUTPUT #2 P .| ANALOG OUTPUT #2
:% MOTOR LOAD h "l4mA: 0
Range: See Analog Output#1 A Range: 0-65535
Increments of 1 ( Increments of 1 )
\ 4

USER PROGRAMMABLE
EXTERNAL INPUTS

Continue on page 51

20mA: 1000

Range: 0-65535
Increments of 1
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SP.6 User I/0O Configuration (Setpoint Page 6) - Continued
(Security Level 2)

The Soft Starter can be configured to accept a tachometer feedback signal using the 4-20mA input.

SP6.1 The first screen of Setpoint page 6 is TACHOMETER SCALE SELECTION. When this is set to ENABLED, the user
will need to input the tachometer scale of the 4-20mA input range.

e Manual Tach Scale 4.0 mA: The unit is looking for an RPM value to assign to the lowest point on the scale. This
Value should represent the motor at zero speed.

e Manual Tach Scale 20.0 mA: The unit is looking for an RPM value to assign to the highest point on the scale. This
value should represent the motor at full speed.

SP6.2 Tach Accel Trip Mode Select: When enabled, the underspeed or overspeed must be selected for the Tach Accel
Trip. If underspeed is selected, only the Tach Underspeed Trip Point will be used. If overspeed is selected, only the Tach
Overspeed Trip Point will be used.

e Tach Inhibit Time: This is the duration of time before the starter begins sampling the tachometer.

e Tach Underspeed Trip: Defines the minimum motor speed using the Tach feedback. When the underspeed trip
mode is enabled and the motor speed falls below this level for the time specified by the Tach Accel Trip Delay an
underspeed trip occurs.

e Tach Overspeed Trip: Defines the maximum allowed motor speed using the Tach feedback. When the overspeed
trip mode is enabled and the motor speed exceeds this level for the time specified by the Tach Accel Trip Delay an
overspeed trip occurs.

e Tach Accel Trip Delay: The duration of time that the Tach Accel trip condition must persist before a trip is generated.

SP6.3 The controller provides two 4-20mA analog outputs. Each analog output is independent of the other and can be

assigned to monitor different functions. The available output ranges are; RPM, Hottest Non-Stator (Bearing) RTD, Hottest

Stator RTD, RMS current, and % Motor Load.

e Analog Output #1 — Select a function from the available five options to be transmitted from the 4-20mA output.

Note: If selecting RPM, the Tachometer feedback input signal must be present in order for the controller to give proper

output. If selecting RTD, the RTD option must be installed and an RTD input signal must be present for a proper output to

be given from the analog output.

e Analog Output #1 (4 mA): Enter a value that the 4mA level will represent for the selected function; typically this value
should be 0.

e Analog Output #1 (20 mA): Enter a value that the 20mA level will represent for the selected function.

SP6.4 Analog Output #2 — All of the Setpoints and setup screens for Analog Output #2 are the same as those for
Analog Output #1.
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SP.6 User I/0O Configuration (Setpoint Page 6) - Continued
(Security Level 2)

TCB FAULT NAME EXT. INPUT #1 TCB FAULT TCB FAULT
i SELECT: ENABLED hig TCB FAULT TYPE: N.O. g TIME DELAY: 1 SEC.
. Options: Enabled or A See Text for : . Range: 0 - 60 SEC
comnes | (w1 (etaenon)
\ 4
l EXTERNAL INPUT #2 EXTERNAL INPUT #2 EXTERNAL INPUT #2
USER | |[* seLECT: DisaBLED [ *% NAMEEXTINPUT#2 14 rype: o, | TIME DELAY: 0 SEC.
PROGRAMM- P Options: Enabled or A See Text for S Range: 0 - 60 SEC
ABLE < Disabled Instructions Ooiteims: MO, @ NUC: Increments of 1
EXTERNAL A\ 4
INPUTS 1|/ DUAL RAMP ] NAME EXT INPUT #3 DUAL RAMP » DUAL RAMP
SELECT: DUAL RAMP SECOND RAMP TYPE: N.O. TIME DELAY: 0 SEC.
Options: Enabled, A See Text for o Range: 0 - 60 SEC
\4
N THERMOSTAT P NAME EXT INPUT #4 THERMOSTAT < THERMOSTAT
SELECT: ENABLED THERMOSTAT TYPE: N.C. TIME DELAY: 1 SEC.

Options: Enabled or See Text for Options: N.O. or N.C Range: 0 - 60 SEC
Disabled Instructions T s Increments of 1

SP6.5 User Programmable External Inputs: The controller provides up to 4 digital external inputs which are individually
programmable. A description hame can be assigned to each individual input for easy identification.

e External Input #1: Factory programmed for TCB Fault.

External Input #2: If used, this Setpoint must be enabled.

Name Ext. Input #2: The user can assign a description name to the input to easily identify the cause of external trip or
alarm. Up to 15 characters including spaces can be used to assign the name.

External Input #2 Type: The external input can be set as either a normally open or normally closed contact.

External Input #2 Time Delay: Upon a change in contact setting, the unit will wait the programmed amount of time
before generating an output. If no delay is needed, then input 0 seconds. The controller will post an event upon
seeing a change in state.

External Input #3: The setup screens and Setpoints for External Input #3 includes the option of being configured for
Dual Ramp. In Dual Ramp mode, the initial contact setting is the same as the START RAMP #1. Upon a change in
input contact state, the controller will switch over to START RAMP #2 and use that setting for start control mode.

Note: The start RAMP types should only be switched while the motor is stopped. In Setpoint Page 4 Relay Assignments
do not assign any output relay to this function. The controller is programmed with External input #3 programmed for dual
ramp. If it is not needed, disable the dual ramp.

* External Input #4 — These input screens are for the thermostat input and can be enabled or disabled.

Note: It is recommended that this function remain enabled. If the thermostat indicates an over temperature condition, the
controller will trip the motor.
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SP.7 Custom Acceleration Curve (Setpoint Page 7)
(Security Level 3)

CURVE A VOLTAGE

) 4

SP7.1 Setpoint Page 7 allows the user to LEVEL 1: 25%
. . Range: 0 - 100% A
custom design the acceleration curve (start MENU tlncrements o1 )
curve) for a specific application. The custom v
design setup allows for up to three different (DOWN > $|L|</||TEV1E- ’; SEAéﬂp
curves in the Soft Starter. Only one curve can gfﬁgr’s) (Range: 1-60 SEC) A
be active (enabled) at any given time. Each of Page 7 U=l v
the three curves allow for eight voltage plotting Custom Acceleration Curve .| CURVE A VOLTAGE
points, with corresponding ramp times and a A LEVEL 2: 30%
. . Range: 0 - 100%
current limit setting. \ 4 ( Increments of 1 )
CUSTOM ACCEL CURVE

. . : DISABLED .| CURVE A RAMP
Note: Each successive voltage level must be W > TIME 2: 2 SEC
programmed to a voltage level equal to or CURVEEA BerC© Range: 1 - 60 SEC )

E

. . A Increments of 1
greater than the previous level. All eight
\ 4

voltage levels must be programmed and the CURVE A VOLTAGE
eighth level has been preset at 100%. LEVEL 3: 37%

Range: 0 - 100%
Increments of 1

« If Custom Accel Curve has been set to curve v
A, B or C on this page, the Soft Starter will v $|L,\JA'TEV3E: '; SEAé/_IP
override the Start Control Mode selected in Range: 1 - 60 SEC
Setpoint Page 2, (even if Start Control Mode in STl
Setpoint Page 2 has not been set to Custom

Accel Curve).

:

) 4

\4

CURVE A VOLTAGE

LEVEL 4: 45%
Range: 0 - 100% A
Increments of 1

AAAAAA

)

CUSTOM CURVE A

;

CURVE A RAMP
TIME 4: 2 SEC.

Range: 1 - 60 SEC
A Increments of 1

) 4

AAAAAAA

:

CURVE A VOLTAGE
LEVEL 5: 55%

) 4

Range: 0 - 100%
Increments of 1

E

CURVE A RAMP

TIME 5: 2 SEC.
Range: 1 - 60 SEC A
Increments of 1

E

.| CURVE A VOLTAGE
"| LEVEL 6: 67%
Range: 0 - 100%
Increments of 1

i

CURVE A RAMP
TIME 6: 2 SEC.

\ 4

Range: 1- 60 SEC
Increments of 1

E

CURVE A VOLTAGE
LEVEL 7: 82%

Range: 0 - 100%
Increments of 1

ﬁ

N CURVE A RAMP
TIME 7: 2 SEC.

v Range: 1 - 60 SEC
(Continued on next page) Increments of 1
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SP.7 Custom Acceleration Curve (Setpoint Page 7) - Continued
(Security Level 3)
(Continued from Prev. page) 1

CURVE B VOLTAGE

CURVE A VOLTAGE LEVEL 6: 67%

LEVEL 8: 100% Range: 0 - 100%
Increments of 1

Increments of 1 CURVEB RANP

A 4 TIME 6: 2 SEC.

CURVE A RAMP A
- Range: 1 - 60 SEC
TIME 8: 2 SEC Increments of 1
A \
<_

CUSTOM
CURVE A

A A A

[

Range: 1 - 60 SEC v

Increments of 1 CURVE B VOLTAGE
LEVEL 7: 82%
Range: 0 - 100%
Increments of 1

\ 4
CURVE A CURRENT
LIMIT: 350% FLA CUSTOM
A 4
I_ CURVE B RAMP

Range: 200 - 500% CURVE B

Increments of 10 Cont.

CURVE B VOLTAGE ;;II:/!]E 71:_26083EE((::.
LEVEL 1:26% A M}

Range: 0 - 100%
Increments of 1

TA A

Y
CURVE B VOLTAGE

\ 4 :
CURVE B RAMP LEVEL 8: 100%

. Range: 0 - 100% A
TIME 1.2 SEC. GM

Range: 1 - 60 SEC 2

;

E

Increments of 1 CURVE B CURRENT
A 4 LIMIT: 350% FLA

CURVE B VOLTAGE Range: 200 - 500%

LEVEL 2: 30% Increments of 10

Range: 0 - 100% A

Increments of 1

\ 4

CURVE C VOLTAGE
LEVEL 1: 25%
Range: 0 - 100%
Increments of 1

CURVE B RAMP
v TIME 2: 2 SEC.

Range: 1 - 60 SEC
Increments of 1

\ 4

CURVE C RAMP

CURVE B VOLTAGE

‘_
< TIME 1: 2 SEC.
< LEVEL 3: 37% Range: 1 - 60 SEC
CUSTOM L« Ei?g,ﬁ;gt; i(f)(i%) Increments of 1
CURVEB |« v \ 4 \ 4
< < CURVE C VOLTAGE
< %‘;ﬂFéV,E 2 gEA(':V'P - LEVEL 2: 30%
D : : < Range: 0 - 100% y
< M) 1 CUSTOM Increments of 1
4_ Increments of 1 CURVE C A 4
A y < CURVE C RAMP
CURVE B VOLTAGE < TIME 2: 2 SEC.
LEVEL 4: 45% Range: 1 - 60 SEC y
Range: 0 - 100% A A Increments of 1
Increments of 1 y
Y CURVE C VOLTAGE
CURVE B RAMP LEVEL 3: 37%
Range: 0 - 100%

Range: 1 - 60 SEC

Increments of 1
Increments of 1

TIME 4: 2 SEC. I

CURVE C RAMP
CURVE B VOLTAGE TIME 3: 2 SEC.

LEVEL 5: 55% Range: 1 - 60 SEC
Range: 0 - 100% A Increments of 1

Increments of 1

:

A4

CURVE B RAMP

TIME 5: 2 SEC. )
Range: 1 - 60 SEC (Continued on next page)

Increments of 1

<&
<
i
<

Page 53



SP.7 Custom Acceleration Curve (Setpoint Page 7) - Continued

(Security Level 3)

CUSTOM
CURVE C
Cont.

(Continued from prev. page) I

CURVE C VOLTAGE

LEVEL 4: 45%
Range: 0 - 100%
Increments of 1

CURVE C RAMP

TIME 4: 2 SEC.

Range: 1 - 60 SEC A
Increments of 1

E

\ 4

CURVE C VOLTAGE

LEVEL 5: 55%

Range: 0 - 100%
Increments of 1

;

CURVE C RAMP

A

E

A

A

A

TIME 5: 2 SEC.

Range: 1 - 60 SEC
Increments of 1

\ 4

CURVE C VOLTAGE
LEVEL 6: 67%

Range: 0 - 100%
Increments of 1 J

A

CURVE C RAMP

TIME 6: 2 SEC.

A A

E

A

A

A

A

Range: 1 - 60 SEC A
Increments of 1
\ 4

CURVE C VOLTAGE
LEVEL 7: 82%

Range: 0 - 100% A
Increments of 1

;

CURVE C RAMP

TIME 7: 2 SEC.

Range: 1 - 60 SEC A
Increments of 1

E

\ 4

CURVE C VOLTAGE

LEVEL 8: 100%

Range: 0 - 100% A
Increments of 1

CURVE C RAMP

TIME 8: 2 SEC.

Range: 1 - 60 SEC A
Increments of 1

[

\ 4

CURVE C CURRENT

LIMIT: 350% FLA
Range: 200 - 500%
Increments of 10

Page 54



SP.8 Overload Curve Configuration (Setpoint Page 8)
(Security Level 3)

Configures the unit’s start and run protection mode. The unit has independent start and run curve protection and the

settings can be based on the OL Class or set by the motor’s locked rotor current and time.

SP8.1 Basic Run Overload Curve

* Run Curve Locked Rotor Time: Set the locked rotor time to the OL Class default chosen in Setpoint Page 1 or set the

time in seconds. This is the time the locked rotor condition exists before a trip occurs.

* Run Locked Rotor Current: The current the motor draws with full voltage on the windings and no rotor movement (as a

percent of motor FLA). Refer to the nameplate data or contact the motor manufacturer.

» Coast Down Timer: If enabled, this prevents the motor from restarting for the programmed amount of time, after a stop

command is given.

MENU

PAGE 8

\ 4

OVERLOAD CURVE
(DOWN CONFIGURATION
ARROW 7

TIMES) ¢

BASIC RUN
OVERLOAD CURVE

A

BASIC RUN
OVERLOAD CURVE

ROTOR TIME: O/L CLASS
Range: 1-30 SEC, A
OI/L Class Increments of 1

\ 4
ACCELERATION TIME
LIMIT: 30 SEC

A

AREA UNDER CURVE
PROTECTION: DISABLED

ROTOR TIME: O/L CLASS
Range: 1-30 SEC, A

RUN CURVE LOCKED

RUN LOCKED ROTOR

O/L Class Increments of 1)

\ 4

COAST DOWN TIMER
TIME: DISABLED

Range:1 - 60 MIN, DISABLED
Increments of 1

START CURVE LOCKED

\ 4

CURRENT: 600% FLA

Range: 400-800%
Increments of 1

.| START LOCKED ROTOR

Range:1 — 300 SEC,
DISABLED
Increments of 1

\ 4

NUMBER OF STARTS PER
HOUR: DISABLED

Range: 1 - 6, DISABLED A
Increments of

wn«

Y
TIME BETWEEN START
TIME: 5 MIN

Range:1 - 60 MIN, A
DISABLED
Increments of 1

MAX I*I*T START

A

Options: ENABLED or A
DISABLED,

CURRENT OVER
CURVE: DISABLED

Options: DISABLED,
LEARN or ENABLED

: 368 FLA*FLA*SEC

Range:1 - 2500, FLA*Time\ A
(Sec) Increments of 1

) 4

”| CURRENT: 600% FLA

Range: 400-800%
Increments of 10

LEARNED START CURVE

A

\ 4

BIAS: 10%

Range: 5 - 40%
Increments of 1

| TIME FOR SAMPLING

7] : 30 SEC

Range: 400-800%
Increments of 10




SP8.2 Basic Start Overload Curve

Start Curve Locked Rotor Time: The locked rotor time can be set to the OL Class default chosen in Setpoint Page 1
or to a specific time. The overload condition must exist for the programmed amount of time before a trip occurs.

Start Locked Rotor Current: The current the motor draws with full voltage on the windings and no motor movement
(as a percent of motor FLA). Refer to the motor nameplate data or contact the motor manufacturer.

Acceleration Time Limit: If the motor does not enter run mode (reach “at speed”) within the preset time, the unit trips
on acceleration time limit.

Number of Starts per hour: If enabled, this limits the maximum number of starts permitted per hour. This Setpoint
allows a maximum of 6 starts per hour. Contact the motor manufacturer for further information regarding number of
starts per hour.

Time Between Starts: If enabled, the soft starter prevents another start attempt until the programmed time has
expired.

SP8.3 Area Under Curve Protection: If enabled, this secondary start protection uses both the basic start protection and
the area under the curve protection.

Max I*I*T Start: The maximum I2t allowed during start. If the It to start exceeds this number then the Soft Starter will
generate a trip.

SP8.4 Current Over Curve: Learns the motor’s starting characteristics and protects the motor based upon the learned
curve. It is useful when commissioning a new motor.

Learn: The unit reads the motor’s starting characteristics. Start the motor and allow it to come to full speed. The start
feedback enables the motor protection based on the learned start curve.

Learned Start Curve Bias: The maximum allowed deviation above or below the start curve before a trip is generated.

Time for sampling: The time the soft starter continues to sample the start curve characteristic during learn mode.
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SP.9 RTD Option Configuration (Setpoint Page 9)
(Security Level 3)

Note: The RTD is an option. Contact factory for additional information.

The Soft Starter is available with an optional RTD card that provides 12 programmable RTDs which are individually
programmable for type. The available types are 100 ohm platinum, 100 ohm nickel, 120 ohm nickel and 10 ohm copper.
Each RTD can be identified with a description name of up to 15 characters (including spacing). Also, each individual RTD
has it own alarm and trip level.

SP9.1 Use NEMA Temp for RTD Value:

When this Setpoint is enabled, the Soft Starter will use the NEMA design insulation class to limit the maximum allowed
range of the alarm and trip level. The maximum allowed temperature range is 240° C or (464°F).

SP9.2 Number Of RTD’S Used for Stator:
Up to six RTDs can be assigned to monitor the stator of the motor.
SP9.3 RTD Voting:

When this is enabled, the Soft Starter will not post a trip until 2 RTD’s have exceeded the trip level. This prevents
nuisance RTD tripping.

SP9.4 RTD Setup:
Each of the 12 RTDs is configured in the following manner. The first column is the RTD type, the second column is the
RTD description, the third column is the alarm level, and the fourth column is the trip level. The first six RTDs have been

pre-programmed with a description name for the STATOR, with two RTDs per phase.

RTDs #1 & #2 have been named STATOR PHASE Al and A2 respectively. RTDs #3 & 4 are named STATOR PHASE B1
and B2, RTDs #5 & 6 are named STATOR PHASE C1 and C2.

If other description names are required, press the right arrow button from the RTD Type screen to go the RTD description
screen. If no alarm or trip level is required these Setpoints can be turned off.

RTD Available Settings:
RTD TYPE:

e 120 OHM NICKEL (NI)
e 100 OHM NICKEL (NI)
¢ 10 OHM COPPER (CU)

e 100 OHM PLATINUM (PT)
e OFF

ALARM LEVEL: OFF or 0 - 240C (32-464F) Example: ### C = ### F, Increments of 1

RTD DESCRIPTION:

STATOR A1, STATOR A2, STATOR B1, STATOR B2, STATOR C1,
STATOR C2, FRONT BEARING, BACK BEARING, BEARING BOX,
AMBIENT, NONE
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SP.9 RTD Option Configuration (Setpoint Page 9) - Continued

(Security Level 3)

MENU

A 4

Page 9

RTD CONFIGURATION

Options: ENABLED A
or DISABLED

# OF RTD’S USED
FOR STATOR: 4

Range: 0- 6 A
Increments of 1

RTD VOTING
: DISABLED

Options: ENABLED A
or DISABLED

(DOWN ARROW 8 TIMES) RANGES:

* 120 OHM NICKEL (NI)

100 OHM NICKEL (NI)
10 OHM COPPER (CU)
100 OHM PLATINUM (PT)
OFF

**OFF or 0 - 240C (32-464F) Example: ### C = ### F
Increments of 1

***STATOR A1, STATOR A2, STATOR B1, STATOR B2, STATOR C1,
STATOR C2, FRONT BEARING, BACK BEARING, BEARING BOX,
AMBIENT, NONE

STATOR PHASE Al > RTD # 1 DESCRIPTION N STATOR PHASE Al o STATOR PHASE Al
TYPE : OFF STATOR PHASE Al ALARM LEVEL: OFF TRIP LEVEL: OFF
Range: * Range: *** Range: ** Range: **
A4

STATOR PHASEA2 | RTD # 2 DESCRIPTION | , [STATOR PHASEA2 | | STATOR PHASE A2
TYPE : OFF STATOR PHASE A2 ALARM LEVEL: OFF TRIP LEVEL: OFF
Range: * i Range: *** Range: ** Range: **

STATOR PHASE B1 o RTD # 3 DESCRIPTION N STATOR PHASE B1 - STATOR PHASE B1
TYPE : OFF STATOR PHASE B1 ALARM LEVEL: OFF TRIP LEVEL: OFF
Range: * 1 Range: *** Range: ** Range: **

STATOR PHASE B2 ! RTD # 4 DESCRIPTION N STATOR PHASE B2 e STATOR PHASE B2
TYPE : OFF STATOR PHASE B2 ALARM LEVEL: OFF TRIP LEVEL: OFF
Range: * L Range: *** Range: ** Range: **
STATORPHASEC1 | RTD#5DESCRIPTION | | STATORPHASEC1 | | STATOR PHASE C1
TYPE : OFF STATOR PHASE C1 ALARM LEVEL: OFF TRIP LEVEL: OFF
Range: * 1 Range: *** Range: ** Range: **

STATOR PHASE C2 o RTD # 6 DESCRIPTION o STATOR PHASE C2 e STATOR PHASE C2
TYPE : OFF STATOR PHASE C2 ALARM LEVEL: OFF TRIP LEVEL: OFF
Range: * jt Range: *** Range: ** Range: **

END BEARING TYPE RTD #7 DESCRIPTION - END BEARING - END BEARING

: OFF END BEARING ALARM LEVEL: OFF TRIP LEVEL: OFF
Range: * i Range: *** Range: ** Range: **

RTD # 9 TYPE RTD # 9 DESCRIPTION PR RTD # 9 ALARM N RTD # 9 TRIP

: OFF RTD #9 LEVEL: OFF LEVEL: OFF

Range: * 1 Range: *** Range: ** Range: **

RTD # 10 TYPE RTD # 10 DESCRIPTION || RTD # 10 ALARM < |RTD#10 TRIP

- OFF RTD # 10 LEVEL: OFF LEVEL: OFF
Range: * I Range: *** Range: ** Range: **

RTD # 11 TYPE RTD # 11 DESCRIPTION{_> RTD # 11 ALARM - RTD # 11 TRIP

: OFF RTD # 11 LEVEL: OFF LEVEL: OFF
Range: * i Range: *** Range: ** Range: **

RTD # 12 TYPE RTD # 12 DESCRIPTIONQ RTD # 12 ALARM . RTD # 12 TRIP

- OFF RTD # 12 LEVEL: OFF LEVEL: OFF

Range: * Range: *** Range: ** Range: **
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SP.10 Set Password (Setpoint Page 10)
(Security Level 3)

The soft starter has three levels of user programmable setpoint screens. Level one setpoints do not require a password
because the data contained in level one is basic nameplate data and starter control. Level two setpoint screens require a
three-digit password to configure the protection schemes. Level three setpoint screens require a four-digit password to
access the full range of protection and starter schemes.

MENU
¢ (DOWN ARROW 9 TIMES)
Page 10
SECURITY SET || SETLEVEL 2 SET LEVEL 3
PASSWORD PASSWORD: 100 PASSWORD: 1000

Range: 000 - 999 Range: 0000 - 9999

SP10.1 Set Level 2 Password: This level uses a 3-digit password. The default level 2 password is 100.

SP10.2 Set Level 3 Password: Level three uses a 4-digit password. The default level 3 password is 1000.

SP.11 Communications (Setpoint Page 11)
(Security Level 3)

SP11.1 Set Front Baud Rate: Configures the RS232 communications baud rate.

SP11.2 Set Modbus Baud Rate: Configures the Modbus communications baud rate

SP11.3 Modbus Address Number: Assigns a Modbus address to the unit.

SP11.4 Set Access Code: Assigns an access code to the Modbus addressing. This is typically not used

SP11.5 Set Link Baud Rate: Configures the RS422 communications baud rate between the keypad operator and the
CPU board (For applications with remote keypad only).

SP11.6 Remote Start/Stop: Allows the RS485 Modbus communications to start and stop the motor. Contact factory for
details.

MENU «—> _ : <
(DOWN COMMUNICATIONS RATE: 9.6 KB/SEC RATE: 9.6 KB/SEC
ARROW 10 Range: 2.4, 4.8, 9.6, Range: 2.4, 4.8, 9.6,
TIMES) 19.2 38.4 KB/SEC 19.2 38.4 KB/SEC

Page 11

SET FRONT BAUD

SET MODBUS BAUD

MODBUS ADDRESS

NUMBER: 247

Range: 1- 247
Increments of 1

SET ACCESS CODE
CODE: 1

Range: 1- 999
Increments of 1

A

SET LINK BAUD

RATE: 9.6 KB/SEC

Range: 2.4, 4.8, 9.6,
19.2 38.4 KB/SEC

REMOTE START/
STOP: DISABLED

Option: Enabled or
Disabled

Page 59



SP.12 System Setpoints (Setpoint Page 12)
(Security Level 3)

SP12.1 Default Display Screen: This Setpoint group allows the user to choose the default screen the Soft Starter
displays while the motor is running. Select the metering page number (1-3), then, select the metering screen number. The
range varies depending on the selected page. To display a default screen, program the following two Setpoints:

e Metering Data Page#: Range is Page 1 - 3.

e Metering Data Screen#: If Page 1 is selected as the default page, then Screens 1- 10 are available. If Page 2
Screens 1-29 are available. If Page 3 is selected then Screens 1-6 are available. (See Metering Menu, MP.1, for
screen number assignment.)

SP12.2 Alarms: Configures the RTD failure alarm (when RTD option is included) and the thermal register alarm.
e RTD Failure Alarm: If enabled, and an RTD shorts or open, an alarm occurs. (Only if RTD option is installed).

e Thermal Register Alarm: Sets a level in the thermal register to generate an alarm when the Thermal Register
Capacity Used has exceeded this level.

e Thermal Alarm Delay: The amount of time that the Thermal Register Used must exceed the Setpoint before an alarm
condition will occur.

SP12.3 Thermal Register Setup Information: This Setpoint group will configure the thermal register and indicate to the
soft starter which inputs to use when thermal modeling.

e Cold Stall Time: Enter the time from the motor manufacturer’s specification sheet or use the time defined by the OL
Class. This Setpoint is used to define the thermal capacity of the motor.

e Hot Stall Time: Enter the amount of time specified by the motor manufacturer or use half of the time defined by the
OL Class.

e Stopped Cool Down Time: The time the motor needs to cool down after it has stopped. Use only the data provided
by the motor manufacturer. This Setpoint is used to configure the cooling rate of the thermal register.

e Running Cool Down Time: The amount of time the motor needs to cool down while running. Use only the data
provided by the motor manufacturer.

e Relay Measured Cool Rates: When the RTD option is supplied, the Soft Starter can be configured to use the
measured cooling rates from the RTDs instead of the programmed settings. This Setpoint should only be enabled
when the RTD option is present.

e Thermal Register Minimum: Sets the value in the thermal register which represents a motor running at the
nameplate current (with no overheating or negative sequence currents present).

e Motor Design Ambient Temperature: Use the data from the motor manufacturer’s specifications. When RTD option
is supplied, this Setpoint will be the base point for the RTD biasing of the Thermal Register.

e Motor Design Run Temperature: Use the data from the motor manufacturer’s specifications. This Setpoint defines
the operating temperature rise of the motor at full load amps or 100% load.

e Motor Stator Max Temperature: This represents the maximum temperature the stator insulation will withstand. The
user may choose to use the temperature setting of the insulation class (selected in Setpoint Page 1) or enter a
specific maximum temperature. This value should not exceed the stator’s insulation temperature. This maximum
temperature represents 100% thermal capacity.

e U/B Input to Thermal Register: Always enabled. It allows the soft starter to use the line current imbalance
information to bias the Thermal Register.
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User Calculated K or Assign: When the Setpoint is set to ON, the soft starter will calculate the k constant factor for
biasing the thermal register, or the user may choose to assign the k value.

SP12.4 Press Enter to CLR Thermal Register: Allows the level three password user to clear the thermal register for
emergency restarts.

MENU

¢ (DOWN ARROW 11 TIMES)

PAGE 12
SYSTEM SETPOINTS

o

DEFAULT
DISPLAY SCREEN

A

A 4

ALARMS

METERING DATA
PAGE #: 1

Enter Metering Page (1 - 4)
Number for display

-

\4

.| RTD FAILURE ALARM

[ A
\ 4

A

ALARM: DISABLED

Option: Enabled or A
Disabled

A

METERING DATA
SCREEN #: 1

Enter Metering Screen
Number for display

THERMAL REGISTER
ALARM: 90%

Range: Off, 40 - 95% A
Increments of 1 v

A

COLD STALL TIME

THERMAL
REGISTER
SETUP
INFORMATION

: O/L CLASS

Range: O/L CLASS, A
4 - 40 SEC
Increments of 1

HOT STALL TIME

v

: 1/2 O/L CLASS

Range: 1/2 O/L CLASS, A
4 - 40 SEC

Increments of 1
v

.| STOPPED COOL DOWN

"] TIME: 30 MIN

Range: 10 - 300 MIN A
Increments of 1

RUNNING COOL DOWN

>

TIME: 15 MIN

Range: 10 - 300 MIN A
Increments of 1

A 4

RELAY MEASURED COOL
RATES: DISABLED

Option: Enabled or 3
Disabled

v
THERMAL REGISTER

ATAU AL A UKTA

A

A 4

PRESS ENTER TO
CLR THERMAL
REGISTER

Ly

\ 4

MINIMUM: 15%

Range: 10 — 50% ,Off A
Increments of 1

E

\ 4

MOTOR DESIGN AMBIENT
TEMPERATURE: 40 C

Range: 10-90 C A
Increments of 1
A\ 4

.| MOTOR DESIGN RUN

A

TEMPERATURE: 80% MAX

Stator Max Temp.
Increments of 1%

/= v 2\

Range: 50 - 100% of Motoj

\ 4

MOTOR STATOR MAX

TEMPERATURE: INS CLS

Range: Insulation Class A
10-240C
Increments of 1

I/B INPUT TO THERMAL

REGISTER: ENABLED

Option: Enabled or 4
Disabled v

USE CALCULATED K OR

ASSIGN: 7

[

Range: 1 - 50, ON

A 4

THERMAL ALARM
DELAY: 10 SEC.

Range: 1 - 20 SEC.
Increments of 1
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SP.13 Calibration & Service (Setpoint Page 13)
(Security Level 3)

Certain screens are displayed for user information only, such as Current date and time, Model number and Firmware
revision number. Setpoint changes in this page will only be accessible to factory personnel.

SP13.1 Set Date and Time: Displays the date and time.

e Enter Date (DDMMYYYY): Allows the factory personnel to program the date for the soft starter in the format shown.
e Enter Time (HH:MM): Allows the factory personnel to program the time for the soft starter.

SP13.2 Model & Firmware #: Displays the model number and firmware revision in the soft starter.

SP13.3 Press Enter to Access Factory Settings: Available to qualified personnel.

MENU
i (DOWN ARROW 12 TIMES)
PAGE 13 :
CALIBRATION & <y SET DATE AND TIME . ENTER DATE (DDMMYYYY) ENTER TIME (hh:mm)
bl : ' S

SERVICE T HH A HH

A Range: D=1-31, M =1-12, Range: H = 00 - 23,
Y = 1970 — 2069 M=0-59

v Increments of 1 Increments of 1

MODEL #: ####Ht#
FIRMWARE REV. #: #####
A

\ 4
PRESS ENTER TO ACCESS
FACTORY SETTINGS
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Chapter 6 - Metering Pages

The Soft Starter offers performance metering which gives the user the ability to view information about the motor and the unit.

6.1 Metering Page List
The following charts list each Metering Page and the functions within that page. The applicable section of the manual is also

referenced.

6.1.1 Metering Menu & Data (Metering Page 1)

PAGE 1
Metering Menu & Data

Phase A, B, C and Ground Fault (Option)

Average current of the % of imbalance and the motor's RPM (Tach Option)

Motor load as a percentage of motor FLA

Line frequency and present phase sequence

Percentage of remaining Thermal Register

Thermal capacity required to start the motor

Average time required to start

Average current during start

Measured 12T required to start the motor

Amount of time required to start the motor during the last successful start

Blo|o|~|o|o|s|w|n|-

6.1.2 Metering (Metering Page 2)

PAGE 2

Phase A, B, C currents and Power Factor

Phase A, B, C currents and Ground Fault (Option)

Displays KW and KVA

Displays KVAR and Power Factor

Displays Peak ON and KW Demand

Displays Peak ON and KVA Demand

Metering

Displays Peak ON and KVAR Demand

Displays Peak ON and Amps Demand

Clears Demand values

Displays Megawatt hours used

Press enter to clear statistics on MWH values

Y
Dlelo|o|~N|o|a|sw|Nk

6.1.3 RTD Option Values (Metering Page 3)

PAGE 3
RTD Values

Hottest stator RTD (#1 - 6)

Hottest non-stator RTD (#7 - 12)

Temperature of start phase Al in °C and °F

Maximum temperature for RTD #1

Same as Screens 3 - 4 for RTDs #2 - 12

Clear the maximum temperature register (Level 3 password required)

Measured running thermal stabilization time of motor (in minutes)

Measured stopped cooling time (to ambient) of motor (in minutes)

6.1.4 Status (Metering Page 4)

PAGE 4

Status

Current status

Amount of time remaining before an overload trip occurs

Amount of time remaining from a thermal inhibit signal

Coast down time remaining

Amount of time remaining before a start command can be given

Excessive humber of starts per hour

OO |WIN|F
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6.1.5 Event Recorder (Metering Page 5)

Displays the event with date and time (Up to 60 events)

T
L'-g S 'g Displays Phase A, B, C current values, Ground Fault (Option) at time of trip 1A
<o 8
a- g Displays Vab, Vbc, Vca and Power Factor at time of trip 1B
6.1.6 Last Trip (Metering Page 6)
Cause of last trip 1
©o o Measured phase current 2
LU; = Measured voltage and power factor 3
< Q Imbalance percentage, the frequency and the kW 4
a Hottest stator RTD temperature 5
Hottest non-stator RTD temperature 6

6.1.7 Statistics (Metering Page 7)

Total Megawatt Hours

Accumulated Total Running Hours

Clear the Total Running Hour Count

Total Number of Trips / Number of Short CircuitTrips

Number of Start and Run Overload Trips since the last statistical data clearing

Number of frequency and Current Imbalance trips

Number of Over Current Trips

Stator and Non-Stator RTD Trips

Ground Fault Hiset and Loset Trips

Acceleration Time Trips

Start Curve Trips

12T Start Curve Trips

Learned Start Curve Trips

PAGE 7

Shunt Trip Trips

Statistics

Phase Loss Trips

Tach Acceleration Trips

Undervoltage and Overvoltage Trips

Power Factor Trips

Phase Reversal Trips

Low Control Voltage Trips

Ext Inp #1 Trips

Ext Inp #2 Trips

Ext Inp #3 Trips

Ext Inp #4 Trips

Press ENTER to Clear Statistics

NN R (R R (R Rk Rk
OR[N R |[O|o|m|~N|o|t|h|w|N|F|o|©(R|N|o g A W iIN =
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6.2 Metering Menu and Explanation

Push MENU key to toggle the screens between Setpoint Menu and Metering Menu and follow the arrow keys
to get to different screens.

MENU

\ 4
METERING PAGE 1
CURRENT METERED DATA

|

METERING PAGE 2
VOLTAGE & POWER DATA

|

METERING PAGE 3
RTD VALUES

}

METERING PAGE 4
STATUS

METERING PAGE 5
EVENT RECORDER

|

METERING PAGE 6
LAST TRIP

METERING PAGE 7
STATISTICS
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MP.1 Metering (Metering Page 1)

Displays basic current metering data.

MENU

v

METERING PAGE 1

CURRENT METERED DATA

A

\ 4

|A: #ittHHHE (B it
IC: ##HH#H GIF: B

| (AVG): #H##
I/B: ## % RPM: ###

\ 4

MOTOR LOAD % OF FLA
FLA: ### %

A

\ 4

LINE FREQUENCY:: ##.##
PHASE ORDER: ###

A

\ 4

THERMAL REGISTER
REMAINING: ### %

THERMAL CAPACITY
TO START: ### %

AVERAGE START TIME
TIME: ##.# SECS

AVG START CURENT
L HHHHHH AMPS

I*I*T TO START
IXI¥T:

LAST START
TIME: ##.# SEC

Screen 1: Phase A, B, C and ground fault (option) current.

Screen 2: Displays the average current, the percent of imbalance and the motor’s
RPM (available with tachometer input)

Screen 3: Displays the motor load in percent of motor FLA.

Screen 4: Displays the line frequency and the present Phase Order.

Screen 5: Displays the percent of the remaining thermal register. In order for the
motor to successfully start, the percentage must be greater than the thermal
capacity required for a successful start.

Screen 6: Displays the thermal capacity required to successfully start the motor.

Screen 7: Displays the average time required to start.

Screen 8: Displays the average current during start.

Screen 9: Displays the measured 12T required to start the motor.

Screen 10: Displays the amount of time required to start the motor during the last
successful start.
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MP.2 Metering (Metering Page 2)
Displays the soft starter statistical voltage metering information

MENU

v

METERING PAGE 2
VOLTAGE & POWER DATA
A

\ 4

Vab: ### Vbc: ### Screen 1: Displays Phase A, B, C and Power Factor.
Vca: ### PIF: ## #.## Note: P/F: N/A Motor stopped
A P/F: LG #.## (Lagging)

P/F: LD #.## (Leading)

|A: ##### B ###HH

|C: His G- #ith # Screen 2: Displays Phase A, B, C and Ground Fault Current.
A
\ 4
KW: ##HHHE o
KVA: #t Screen 3: Displays kW and kVA.
A
\ 4
KVAR: #itt e
PIE: ## # 4t Screen 4: Displays kVAR and Power Factor.

PEAK ON: ##/## #. ##

Screen 5: Displays Peak On and kW demand.
KW #HH#H

PEAK ON: ##/# i #it Screen 6: Displays Peak On and kVA demand.
KVA: #iHH#H

PEAK ON: ##/## ##.##

KVAR: #hitiitt Screen 7: Displays Peak On and kVAR demand.

PEAK ON: ##/## ## . ##

Screen 8: Displays the average current during start.
AMPS: ###H#

A

\ 4
PRESS ENTER TO CLEAR
DEMAND VALUES

Screen 9: Clears Demand Values.

MWH USED

g Screen 10: Displays the Megawatt hours used.

\ 4
PRESS ENTER TO CLEAR
MWH VALUES

Screen 11: Press Enter to clear statistics on MWH values.
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MP.3 Metering (Metering Page 3)

Displays the RTD information (When RTD option is installed)

(DOWN
ARROW 2
TIMES)

Screen 1: Displays the hottest stator RTD
(#1 — 6 depending upon number of RTDs used for stator).

Screen 2: Displays the hottest non-stator RTD (#7-12 if
#1-6 is used for stator).

Screen 3: Displays the temperature of stator phase Al in
°C and °F.

Screen 4: Displays the maximum temperature for RTD #1
since the last command to clear the thermal register.

Screen 5 - 26: Same as Screens 3 - 4 for RTDs # 2 - 12.
Screen 27: Allows the user to clear the maximum
temperature register upon entering the setpoint level 3

password.

Screen 28: Displays the measured run cool time in
minutes.

Screen 29: Displays the measured stopped cool time in
minutes.

Screen 1
MENU .| METERING PAGE 3 | HOTTEST STATOR
"I RTD VALUES "I RTD#: # @ ### C

Screen 2 ¢

HOTTEST NON-STATOR
RTD#: # @ ### C

Screen 3 ¢

STATOR PHASE Al
RTD #1: ### C = ### F

Screen 5 ¢

STATOR PHASE A2
RTD #2: ### C = ### F

Screen 7 ¢

STATOR PHASE B1
RTD #3: ### C = ### F

Screen 9 ¢

STATOR PHASE B2
RTD #4: ### C = ### F

Screen 11 ¢

STATOR PHASE C1
RTD #5: ### C = ### F

Screen 4

MAX TEMP SINCE
CLEAR RTD #1: ### C

Screen 6 ¢

MAX TEMP SINCE
CLEAR RTD #2: ### C

Screen 8 ¢

MAX TEMP SINCE
CLEAR RTD #3: ### C

Screen 10 ¢

MAX TEMP SINCE
CLEAR RTD #4: ### C

Screen 12 ¢

MAX TEMP SINCE

Screen 13 ¢

STATOR PHASE C2
RTD #6: ### C = ### F

A

CLEAR RTD #5: ### C

Screen 14 ¢

MAX TEMP SINCE

Screen 15 ¢

END BEARING
RTD #7: ### C = ### F

A

CLEAR RTD #6: ### C

Screen 16 ¢

MAX TEMP SINCE

Screen 17 ¢

SHAFT BEARING
RTD #8: ### C = ### F

A

CLEAR RTD #7: ### C

Screen 18 ¢

| MAX TEMP SINCE

Screen 19 ¢

RTD #9
RTD #9: ### C = ### F

0

7| CLEAR RTD #8: ### C

Screen 20 ¢

MAX TEMP SINCE

A

Screen 21 ¢

RTD #10
RTD #10: ### C = ### F

CLEAR RTD #9: ### C

Screen 22 ¢

| MAX TEMP SINCE

Screen 23 ¢

RTD #11
RTD #11: ### C = ### F

A

CLEAR RTD #10: ### C

Screen 24 ¢

MAX TEMP SINCE

Screen 25 ¢

RTD #12
RTD #12: ### C = ### F

CLEAR RTD #11: ### C

Screen 26 ¢

MAX TEMP SINCE

A

Screen 27 ¢

PRESS ENTER TO
CLEAR MAX TEMP REGS

A 4

CLEAR RTD #12: ### C

Screen 28 ¢
MEASURED RUN COOL
TIME: ### MIN

Screen 29 ¢

MEASURED STOPPED
COOL TIME: ### MIN
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MP.4 Metering (Metering Page 4)
Displays the present status of the soft start

*Screen 1: Displays the present state of the unit as follows:

Screen 2: Displays the amount of time remaining before an overload trip will
occur.

Screen 3: Displays the amount of time remaining from a thermal inhibit. The inhibit
time comes from the amount of thermal register remaining versus the amount of
thermal capacity required to start.

Screen 4: Displays the coast down time remaining (Backspin time). The time
remaining depends upon the user setting in Setpoint Page 8, Coast Down Time.

Screen 5: Displays the amount of time remaining before a start command can be
given. The time remaining depends upon the setting in Setpoint page 5.

Screen 6: If the number of starts per hour has exceeded the setting in Setpoint
page 8.

* NOTE: Screen 1 CURRENT STATUS Screens include:

MOTOR STOPPED
READY TO START

MOTOR STARTING
MULT. OF FLA

MOTOR RUNNING
AT ###.## X FLA

LAST TRIP CAUSE
NONE (or trip cause)

PROGRAMMING
SETPOINTS

MOTOR STATUS

Displays relay state upon error
UNKNOWN STATE ### (Display Y P )

MENU

\ 4

METERING PAGE 4
STATUS

Screen 1 ¢

*(CURRENT STATUS)

Screen 2 ¢

O/L TIME LEFT TO TRIP
TRIP: ###### SEC

Screen 3 v

THERM INH TIME LEFT
. #HH#H# MIN

Screen 4 \ 4

COAST DOWN TIMER
TIME LEFT: ### MIN

A

Screen 5 \ 4
TIME BETWEEN STARTS
TIME: #:## MIN

Screen 6 \ 4
STARTS PER HOUR TIME
HH HH #H HH R R
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MP.5 Metering (Metering Page 5)
Displays the present status of the soft start

Screen 1: Displays the event (i.e., Imbalance Trip) with the date and time it occurred.

Screen 1la: Displays the current at Phase A, B, C and the ground fault at the time of the event. (Note: Ground fault option
must be present)

Screen 1b: Displays the Vab, Vbc, Vca and power factor at the time of event.

MENU

(DOWN ARROW 4 TIMES)

\ 4
METERING PAGE 5
EVENT RECORDER
(60 events)

A

Screen 1 v Screen la Screen 1b
lst Byent | -Scause of event> | |A: | B B | Vab: ##HHH#H Vbc: #tHH
HH R B U IC: #HE GIF: HitH ST Vea: st PIF: #it#H
A
A\ 4
ond Event :<cause of event> | A R B #HEHH | Vab: ##HHHH Vbc: #HtHH
n A VONU | sttt it 11 S 1C: i GIF: HHH TV Vea: it PIF: #it
| A
I |
I |
I |
I |
I |
I |
i Screen 1 ¢ Screen la Screen 1b
:<cause of event> L o | |AL I | B #HHEHH o Vab: ##H#H# Vb C: #i#HiH
SOt BVeNU |yt - it S IC: e GIF: #itH S Vca: #itHHHE PIF: #HH#H
A
Y
60th Event | .<cause of event> A HiHHEHE B #HHHH | Vab: ###H# V. #tHH#
B U IC: s GIF: HtH T Vea: #H PIF: #i##

All events will be viewed from oldest event in buffer to most recent event.
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MP.6 Metering (Metering Page 6)
Displays the last trip information

Screen 1: Displays the cause of the last trip. MENU
Screen 2: Displays the measured phase current at the time of the trip. ¢

. ) ) METERING PAGE 6
Screen 3: Displays the Vab, Vbc, Vca and power factor at the time of trip. LAST TRIP

Screen 4: Displays the imbalance percentage, the frequency and the kW at the

time of the trip. (CAUSE OF TRIP)

Screen 5: Displays the hottest stator RTD temperature (when RTD option present) (VALUE AT TIME OF TRIP)

at time of the trip. v

la: ### |b: H#Hi#H#
Screen 6: Displays the hottest non-stator RTD temperature (when RTD option Ic: ##H# GIF: HH##H.#

present) at the time of the trip.
) 4

Vab: ###H### Vbc: #i#Hi#HH
Vca: #it### PIF: #itHHH#H

IIB: ## % Hz: ##.#
KW: #it#HHH#

HOTTEST STATOR
RTD# # @ ### C

\ 4

HOTTEST NON-STATOR
RTD# # @ ### C
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MP.7 Statistics (Metering Page 7)
Displays the statistical trip information

Screen 1:
Screen 2:
Screen 3:
Screen 4:

Screen 5:

Screen 6:

Screen 7:
Screen 8:

Screen 9:

Screen 10

Screen 11:

Screen 12:
Screen 13:
Screen 14:

Screen 15:
Screen 16:
Screen 17:

Screen 18:

Screen 19:

Screen 20:
Screen 21:

trips.

Screen 22:

Screen 23:

Screen 24:

Screen 25:

Screen 26:

Displays the total of megawatt hours.
Displays the accumulated total running hours.
Clears the total running hour count.

Displays the total number of trips since the
last clearing of the statistical data and the
total number of short circuit trips.

Displays the number of start overload and run
overload trips since the last clearing of the
statistical data.

Displays the number of frequency trips and
Imbalance trips.

Displays the number of overcurrent trips
Displays the number of Stator and non-Stator

RTD Trips
Displays the number of Ground Fault Hi and
Lo Set trips
. Displays the number of acceleration time
trips.
Displays the number of start under curve
trips
Displays the number start over curve trips

Displays the number of I2T start curve trips
Displays the number of learned start curve
trips.

Displays the number of fail shunt trips.
Displays the number of phase loss trips.
Displays the number of tachometer
acceleration trips.

Displays the number of undervoltage and
overvoltage trips.

Displays the number of power factor trips.
Displays the number of phase reversal trips.
Displays the number of low control voltage

Displays the number of external input #1
trips.

Displays the number of external input #2
trips.

Displays the number of external input #3
trips.

Displays the number of external input #4
trips.

Requires a Security Level 2 password to
clear the statistics.

MENU

¢ (DOWN ARROW 6 TIMES)

METERING PAGE 7
STATISTICS

Screen 1 ) Z

MWH TOTAL
L HiHE

Screen 2 ¢

RUNNING HOURS TOTAL
TIME: ## ## HOURS

Screen 3

.| PRESS ENTER TO

Screen 4 ¢

TOTAL TRIPS: ###
SIC TRIPS: ###

Screen 5 ¢

START O/L TRIPS: ###
RUN O/L TRIPS: ###

Screen 6 ¢

FREQUENCY TRIPS: ###
I/B TRIPS: ##t

Screen 7 ¢

OVERCURRENT
TRIPS: ###

Screen 8 ¢

STATOR TRIPS: ###
NON-STATOR TRIPS: ###

Screen 9 ¢

A

G/F HISET TRIPS: ###
G/F LOSET TRIPS: ###

Screen 10 ¢

ACCELERATION TIME
TRIPS: ###

Screen 11 ¢

START UNDER CURVE
TRIPS: ###

Screen 12 ¢

START OVER CURVE
TRIPS: ###

Screen 13 ¢

I*I*T START CURVE
TRIPS: ###

Screen 14 ¢

LEARNED START CURVE
TRIPS: ###

Screen 15 ¢

FAIL SHUNT TRIP
TRIPS: ###

CLEAR RUN HOURS

Screen 16

PHASE LOSS TRIP
TRIPS: ###

Screen 17 ¢

TACH ACCEL TRIP
TRIPS: ###

Screen 18

U/V TRIPS: ###
O/V TRIPS: ###

Screen 19 ¢

POWER FACTOR
TRIPS: ###

Screen 20 ¢

PHASE REVERSAL
TRIPS: ###

Screen 21 ¢

LOW CONTROL VOLTAGE
TRIPS: ###

Screen 22 ¢

EXT INP #1: ###

Screen 23 ¢

EXT INP #2: ###

Screen 24 ¢

EXT INP #3: ###

Screen 25 ¢

EXT INP #4: ###

Screen 26 ¢

PRESS ENTER TO
CLEAR STATISTICS

LEVEL 2 Password required
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Chapter 7 - Maintenance and Troubleshooting

The Soft Starter is designed to be a maintenance-free product. However, as with all electronic equipment, the unit should be
checked periodically for build-up of dirt, moisture or industrial contaminants. These can cause high voltage arc-over, carbon

tracking or prevent proper cooling of the SCR heat sinks. All bolts should be checked annually for proper tightness using an

accurate torque wrench. According to the manufacturer’s manual, check the contactor for air gap spacing of the vacuum

bottles.

Note: If the unit is installed in a contaminated environment and forced air cooling is used, blower filters must be checked
and cleaned regularly to insure proper air flow and cooling of the enclosure.

7.1 Failure Analysis

When a fault occurs, the LCD will display the fault error while the listed LED and AUX Relay will be lit. Please clear all faults
before attempting to restart the unit.

Note: If the problem persists after the required programming changes have been made, and all corrective action has
been taken, please contact the factory for assistance.

Problem

One of the main fuses
blows or circuit breaker
opens when the power
is applied or disconnect
is closed.

Short Circuit Trip

Single Phase Trip

CPU LCD
Display

AUX

for chassis units) or over
104°F (ambient
temperature for enclosed
version

LED Possible Cause Solutions
Relay
_Short circuit between the Locate and remove short
inputs
Remove power and test SCR(s).
Trip | AUX1 | Faulty SCRs Refer to Section 7.1.1 for the SCR
testing procedure
Emergency Stop Check Emergency Stop Normally
Activated Closed Input. TB2: Terminal 9 & 10
Shor'g circuit or grqund Locate and remove short or ground
fault in motor/cabling
Phase Loss Repair cause of phase loss
Branch circuit protection | Verify correct sizing of branch
Trip | AUX1 not correctly sized circuit protection
Faulty main circuit board R_em_ove power and replace main
circuit board.
Remove power and test SCR(S).
Faulty SCRs Refer to Section 7.1.1 for the SCR
testing procedure
Single phase incoming Correct problem with incoming
power power
Remove power and test SCR(s).
Faulty SCRs Refer to Section 7.1.1 for the SCR
testing procedure
Environment
Temperature over 122° Place unit in environment
Trip | AUX1 | F (ambient temperature | temperature less than 122°F for

panel version or less than 104°F for
enclosed version.

Bypass failed to close

Check bypass contactor and wiring.
The "At Speed" delay is incorrectly
programmed. Reprogram back to
factory default value.

Page 73




7.1 Failure Analysis - Continued

Problem

Thermostat
trips during run

CPULCD
Display

Phase Loss

Overload

Stall prevention

Under Voltage Trip

Under Current Trip

Self-test Failure

Line Frequency Trip

AUX

LED Possible Cause Solutions
Relay
If fans have power, remove power
Fan(s) not functioning and replace fan(s). If fans do not
(If supplied) have power, find cause of power
loss and repair.
Heatsink coated with R_emqv e power and f:lean heatsmk_
dirt with high pressure air (80 - 100 psi
max clean and dry air).
: Verify that running current does not
Overcurrent on unit exceed unit ratin
Trip | AUX1 . =
Environment
temperature over 122° I o .
F (ambient temperature Place unit in environment
) . temperature less than 122°F for
for chassis units) or . .
N . panel version or less than 104°F for
over 104°F (ambient .
enclosed version.
temperature for
enclosed version
Bypass failed to close Check bypass contactor and wiring.
Loss of 1 or more
phases of power from
Trip | Aux1 | utility or generated Check power source.
power.
Blown power fuses Check for short circuits.
Imorober programmin Check motor nameplate versus
. Proper prog 9 programmed parameters.
Trip | AUX1 -
Possible load damage Check motor currents
or jammed load '
Improper setting for . . .
Trip | AUX1 | motor load condition Verify current limit setting.
Damaged load Check for load failure.
Improper programming | Check Setpoint settings.
Wrong position of Check disconnect or open breaker
disconnect or breaker
Main contactor failed to : .
) Check internal connections
Trip | AUx1 | close
Reduce current limit setting,
Transformer too small saturation or
sagging power supply transformer
Unloaded motor Check load
) Improper programming | Check setpoint settings
Trip | AUX1
Unloaded motor Check load
) F;t!led CPU or Main Contact factory
Trip | AUX1 | Firing Board
Vibration Check internal wiring connections
Troubleshoot and repair generator
Generator Power Contact utility company
Trip | AUX1 | Problem or grid change | Main board failure

Three phase power removed from
Main
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Problem

Any Ground Fault Trip

Motor Stopped during
run

Control circuit fuses
blow after control power
is applied.

Motor will not start

Motor vibrates / Motor
growls while starting or
extremely unbalanced
motor currents run
mode

CPU LCD
Display

AUX

LED Possible Cause Solutions
Relay
Improper programming | Check Setpoint settings
Any wire going to
) ground (l.e. stator Check with megger or Hi-pot motor
Trip | AUXL | ground, motor ground, | leads and motor
soft start ground)
High V|b'rat|on or loose Check internal connections
connections
/\ WARNING
This is a serious fault condition. Ensure that the fault condition
Trip AUX1 | is cleared on the load side before attempting to restart the
motor.
Load shorted Remove power and repair.
Faulty main circuit board Replace the main circuit board
Short in Control Circuit Remove Power, locate and
remove the short.
None | None
Wrong Control Voltage Apply the correct voltage to the
control circuit.
No Control Voltage applied | Apply control voltage to TCB
to Control Board board.
Control Power Remove power and replace the
Transformer failure or CPT | power transformer or the CPT
Fuse failure fuse
Start Circuit Wired Remove power and correct the
Incorrectly start circuit wiring.
No Start Command Apply the start command.
Trip AUX1 No 3 Phase Line Voltage ﬁrp])iﬁ)ly 3 phase line voltage to the
Remove power and Test
Shorted SCR in Starter SCR(s). Refer to Sec. 7.1.1 for
the testing procedure.
. Remove power and repair the
Faulty Control Logic Control Logic.
Failure of Main Circuit Replace the Main Circuit Board.
Board
Check the Motor and the Motor
Faulty Motor .
connections.
Remove Power and perform the
Faulty SCR(s) SCR device checks.
Trip | AUX1 Remove Power and Test
g?:tgté)Gate / Cathode on SCR(s). Refer to Sec. 7.1.1 for
the testing procedure.
Faulty Main Circuit Board. | Replace the Main Circuit Board.
. Troubleshoot and repair /
Alarm | AUX2 Faulty Motor / Wiring replace wiring.

Faulty Main Circuit Board

Replace the Main Circuit Board.
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FAMCO

[.L.1-DULr 1ESLUIY riucedure

Perform the SCR Heat Sink Ohm test on each Stack Assembly.

Test Points OHM Meter Reading Test Results
From Position A to Greater than 10K Ohm | Pass
Position B Less than 5K Ohm Fail
From Position B to Greater than 10K Ohm | Pass
Position C Less than 5K Ohm Fail
Gate Drive -
Board Gate (G) to Cathode f etgsst(.:] ;Jnh;nz,r e Pass (Typical 8 to 20 Ohms)
K) for each SCR i
) than 50 Ohms Fail

Notes

1 - Allow 15 minutes after shutdown for DV/DT network to discharge.

2 - Voltage sharing resistors may need to be disconnected to obtain correct readings
for tests between positions A, B & C...
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ASAB

ADVANCED SOFT STARTER

INSTALLATION AND PROGRAMMING
INSTRUCTIONS

Issued on 21/05/18
R. 06

English

This manual is integrant and essential to the product. Carefully read the instructions contained herein as
they provide important hints for use and maintenance safety.

This device is to be used only for the purposes it has been designed to. Other uses should be considered
improper and dangerous. The manufacturer is not responsible for possible damages caused by improper,
erroneous and irrational uses.

Elettronica Santerno is responsible for the device in its original setting.

Any changes to the structure or operating cycle of the device must be performed or authorized by the
Engineering Department of Elettronica Santerno.

Elettronica Santerno assumes no responsibility for the consequences resulting from the use of non-original
spare parts.

Elettronica Santerno reserves the right to make any technical changes to this manual and to the device
without prior notice. If printing errors or similar are detected, corrections will be included in new releases of
the manual.

The information contained herein is the property of Elettronica Santerno and cannot be reproduced.
Elettronica Santerno enforces its rights on the drawings and catalogues according to the law.

SANTERNO

ENERTRONICA GROUP

Elettronica Santerno S.p.A.
Via della Concia 7, 40023 Castel Guelfo (BO) Italy
Tel. +39 0542 489711 — Fax +39 0542 489722
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About This Manual

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

WARNING
Indicates a hazard that may cause personal injury or death.

CAUTION
Indicates a hazard that may damage the equipment or installation.

NOTE
Provides helpful information.
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Caution Statements

Caution Statements cannot cover every potential cause of equipment damage but can highlight common causes of damage. It is the
installer's responsibility to read and understand all instructions in this manual prior to installing, operating or maintaining the equipment,
to follow good electrical practice including applying appropriate personal protective equipment and to seek advice before operating this
equipment in a manner other than as described in this manual.

NOTE
The ASAB soft starter is not user serviceable. The unit should only be serviced by authorised service personnel.
Unauthorised tampering with the unit will void the product warranty.

Electrical Shock Risk

The voltages present in the following locations can cause severe electric shock and may be lethal:
e AC supply cables and connections
e  Output cables and connections
e Many internal parts of the starter, and external option units

The AC supply must be disconnected from the starter using an approved isolation device before any cover is removed from the starter or
before any servicing work is performed.

WARNING - ELECTRICAL SHOCK HAZARD
Models ASAB-0500B~ASAB-1600C: The busbar and heatsink must be treated as live whenever the unit has mains voltage

connected (including when the starter is tripped or waiting for a command).

SHORT CIRCUIT
The ASAB is not short circuit proof. After severe overload or short circuit, the operation of the ASAB should be fully tested by
an authorised service agent.

GROUNDING AND BRANCH CIRCUIT PROTECTION
It is the responsibility of the user or person installing the ASAB to provide proper grounding and branch circuit protection

according to local electrical safety codes.

System Design and Safety of Personnel

The starter is intended as a component for professional incorporation into complete equipment or a system. If installed incorrectly, the
starter may present a safety hazard.

The starter uses high voltages and currents, carries stored electrical energy, and is used to control equipment which can cause injury.

Close attention is required to the electrical installation and the system design to avoid hazards either in normal operation or in the event
of equipment malfunction. System design, installation, commissioning and maintenance must be carried out by personnel who have the
necessary training and experience. They must read this safety information and this guide carefully.

None of the starter functions must be used to ensure safety of personnel, ie they must not be used for safety-related functions.

Careful consideration must be given to the functions of the starter which might result in a hazard, either through their intended behaviour
or through incorrect operation due to a fault. In any application where a malfunction of the starter or its control system could lead to or
allow damage, loss or injury, a risk analysis must be carried out, and where necessary, further measures taken to reduce the risk.

The system designer is responsible for ensuring that the complete system is safe and designed correctly according to the relevant safety
standards.

STOP function
The STOP function does not remove dangerous voltages from the starter, the motor or any external option units.
Disposal Instructions

Equipment containing electrical components may not be disposed of together with domestic waste.

It must be collected separately as electrical and electronic waste according to local and currently valid
legislation.
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Avertissements a I'attention des clients canadiens

> B

>

> PP P P

AVERTISSEMENT

L'icone AVERTISSEMENT ci-contre signale les informations concernant des risques pouvant entrainer des blessures
graves, voire mortelles. Pour votre sécurité, veuillez consulter les avertissements sur cette page ou demander une copie
du présent manuel en frangais auprés de votre distributeur local.

AVERTISSEMENT - RISQUE DE CHOC ELECTRIQUE
Les zones suivantes sont soumises a des tensions pouvant provoquer des risques de chocs électriques graves, voire
mortels :

= Raccordement et cables d'alimentation AC
= Cables et raccordements de sortie
= De nombreuses piéces internes du démarreur

L'alimentation AC doit étre déconnectée du démarreur au moyen d'un dispositif d'isolation agréé avant de retirer des
capots ou avant de procéder a des travaux d'entretien.

Modeles ASAB-0500B a ASAB-1600C : Les barres de puissance et le radiateur doivent étre traités comme étant des
éléments sous tension si l'appareil est relié au secteur (y compris lorsque le démarreur s'est mis en sécurité ou s'il attend
une commande).

PAR SECURITE

= Lafonction STOP du démarreur progressif n'isole pas des tensions dangereuses de la sortie du démarreur. Le
démarreur progressif doit étre déconnecté par un dispositif d'isolement électrique approprié avant d'accéder aux
connexions électriques.

=  Les fonctions de protection du démarreur progressif ne concernent que la protection du moteur. Il reléve de la
responsabilité de I'utilisateur d'assurer la sécurité des personnes travaillant sur les machines.

= Le démarreur progressif est un appareil congu pour s'intégrer dans un systéme électrique ; il releve donc de la
responsabilité du concepteur ou de 'utilisateur de veiller & ce que ce systéme soit sir et congu selon les normes de
sécurité locales en vigueur.

AVERTISSEMENT - DEMARRAGES ACCIDENTELS

Dans certaines installations, des démarrages accidentels peuvent provoquer un risque supplémentaire pour la sécurité des
personnes ou endommager les machines controlées. Dans de tels cas, il est recommandé de doter ['alimentation du
démarreur progressif d'un interrupteur d'isolement et d'un coupe-circuit (par exemple, un disjoncteur) contrdlable a partir
d'un systéme de sécurité externe (par exemple, un arrét d'urgence, un détecteur de défaut).

AVERTISSEMENT - LE DEMARREUR PEUT DEMARRER OU S'ARRETER A TOUT MOMENT

Le démarreur progressif répond aux commandes de contréle de différentes origines et peut par conséquent démarrer ou
s'arréter a tout moment. Toujours déconnecter le démarreur de la tension secteur avant d'accéder au démarreur ou a la
charge.

AVERTISSEMENT
Le bouton STOP (ARRET) du clavier est toujours actif. Lors de I'utilisation d'une commande & distance 2 fils, le démarreur
progressif redémarrera si les entrées de démarrage/arrét et de reset sont toujours actives.

AVERTISSEMENT - DECONNECTER L'ALIMENTATION PRINCIPALE AVANT D'ACCEDER AU DEMARREUR OU A
LA CHARGE

Le démarreur progressif comporte des protections intégrées qui peuvent déclencher des mises en sécurité dans
I'éventualité de défauts et ainsi arréter le moteur. Des fluctuations de tension, des coupures d'alimentation et des blocages
du moteur peuvent produire des mises en sécurité de celui-ci.

Le moteur pourrait redémarrer une fois que les causes de I'arrét ont été résolues, ce qui pourrait mettre en danger le
personnel. Toujours déconnecter le démarreur de la tension secteur avant d'accéder au démarreur ou a la charge.

AVERTISSEMENT
Ne pas appliquer la tension du secteur au démarreur tant que tout le cablage n'est pas terminé.

AVERTISSEMENT
Toujours appliquer la tension de commande avant (ou en méme temps que) la tension secteur.

AVERTISSEMENT
Lors du raccordement de 'ASAB en connexion 6 fils, toujours installer un contacteur principal ou un disjoncteur
magnéto-thermique & bobine de déclenchement.
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4 Introduction

The ASAB is an advanced digital soft start solution for motors from 11 kW to 850 kW. ASAB soft starters provide a complete range of
motor and system protection features and have been designed for reliable performance in the most demanding installation situations.

41 Feature List
Extensive starting and stopping options Easy-to-read display with comprehensive feedback

e  Adaptive Control e Multi-language feedback
e  Constant Current e Multiple status screens and performance graphs
e  Current Ramp o  Date and time stamped event logging
e  Timed voltage ramp soft stop e Operational counters (number of starts, hours-run, kWh)
e  Brake o  Performance monitoring (current, voltage, power factor, kWh)
e User-programmable monitoring screen
Models for all connection requirements
e 23 Ato 1600 A (nominal) Customisable protection
e 200 VAC to 525 VAC e Motor overload
e 380 VAC to 690 VAC o  Excess Start Time
o Internally bypassed options e Undercurrent
e In-line or inside delta connection (auto-detect) e Instantaneous overcurrent
e Currentimbalance
Inputs and outputs e  Mains frequency
e  Remote control inputs e Input Trip
(3 x fixed, 1 x programmable) e Motor thermistor
e  Relay outputs o  Power circuit
(3 x programmable) o  Phase sequence

e Analog output
e  Communication modules: Ethernet (Profinet, Modbus TCP,
Ethernet/IP), Profibus, DeviceNet, Modbus RTU, and USB

4.2 Specifications
421 Model Code

S e O

Control voltage
12 =110~120 VAC or 220~240 VAC
14 = 24 VAC/VDC

Mains voltage
5=200 ~ 525 VAC
7 =380 ~ 690 VAC

Bypass
B = internally bypassed
C = non-bypassed (continuous connection)

[ Nominal current rating

4.2.2 Current Ratings
Contact your local supplier for ratings under operating conditions not covered by these ratings charts.

Current Ratings for Bypass Operation

80A : AC-53b 35 - 15 : 345
Off time (seconds)
Start time (seconds)

Start current (multiple of motor full load current)

Starter current rating (amperes)

NOTE
Models ASAB-0255C~ASAB-1600C must be externally bypassed.
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In-line connection

AC53b 3.0-10:350 AC53b 3.5-15:345 AC53b 4.0-20:340 AC53b 4.5-30:330

40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres
ASAB-0023B 23A 20A 17A 15A
ASAB-0043B 43 A 37A 31A 26A
ASAB-0053B 53A 53A 46 A 37TA

AC53b 3.0-10:590 AC53b 3.5-15:585 AC53b 4.0-20:580 AC53b 4.5-30:570

40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres
ASAB-0076B 76 A 64 A 55 A 47 A
ASAB-0097B 97 A 82A 69 A 58 A
ASAB-0100B 100 A 88 A 74 A 61A
ASAB-0105B 105 A 105 A 95 A 78 A
ASAB-0145B 145 A 123 A 106 A 90 A
ASAB-0170B 170 A 145 A 121A 97 A
ASAB-0200B 200 A 189 A 160 A 134 A
ASAB-0220B 220 A 210A 178 A 148 A
ASAB-0255B 255 A 231A 201A 176 A
ASAB-0255C 255 A 231A 201A 176 A
ASAB-0350B 350 A 329A 284 A 244 A
ASAB-0380C 380 A 380A 359A 299 A
ASAB-0425B 425 A 411A 355A 305A
ASAB-0430C 430 A 430 A 368 A 309A
ASAB-0500B 500 A 445 A 383A 326 A
ASAB-0580B 580 A 492 A 425 A 364 A
ASAB-0620C 620 A 620 A 540 A 438 A
ASAB-0650C 650 A 650 A 561 A 455 A
ASAB-0700B 700 A 592 A 512A 438 A
ASAB-0790C 790 A 790 A 714 A 579 A
ASAB-0820B 820 A 705A 606 A 516 A
ASAB-0920B 920 A 804 A 684 A 571A
ASAB-0930C 930 A 930A 829 A 661 A
ASAB-1000B 1000 A 936 A 796 A 664 A
ASAB-1200C 1200 A 1200 A 1200 A 1071A
ASAB-1410C 1410 A 1410 A 1319A 1114 A
ASAB-1600C 1600 A 1600 A 1600 A 1353 A
Inside delta connection

AC53b 3.0-10:350 AC53b 3.5-15:345 AC53b 4.0-20:340 AC53b 4.5-30:330

40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres
ASAB-0023B 34A 30A 26 A 22A
ASAB-0043B 64 A 59A 51A 44 A
ASAB-0053B 80 A 80A 69 A 55A

AC53b 3.0-10:590 AC53b 3.5-15:585 AC53b 4.0-20:580 AC53b 4.5-30:570

40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres
ASAB-0076B 114 A 96 A 83A 70A
ASAB-0097B 145 A 123 A 104 A 87 A
ASAB-0100B 150 A 132A 112A 92A
ASAB-0105B 157 A 158 A 143 A 1M7A
ASAB-0145B 218 A 184 A 159 A 136 A
ASAB-0170B 255 A 217 A 181 A 146 A
ASAB-0200B 300 A 283 A 241A 213 A
ASAB-0220B 330 A 315A 268 A 238 A
ASAB-0255B 382 A 346 A 302A 264 A
ASAB-0255C 382 A 346 A 302A 264 A
ASAB-0350B 525 A 494 A 427 A 366 A
ASAB-0380C 570 A 570 A 539A 449 A
ASAB-0425B 638 A 617 A 533A 458 A
ASAB-0430C 645 A 645 A 552 A 464 A
ASAB-0500B 750 A 668 A 575A 490 A
ASAB-0580B 870 A 738A 637 A 546 A
ASAB-0620C 930 A 930A 810A 651 A

ASAB
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ASAB-0650C 975 A 975 A 842 A 683 A
ASAB-0700B 1050 A 889 A 768 A 658 A
ASAB-0790C 1185 A 1185 A 1075 A 868 A
ASAB-0820B 1230 A 1058 A 910 A 774 A
ASAB-0920B 1380 A 1206 A 1026 A 857 A
ASAB-0930C 1395 A 1395 A 1244 A 992 A
ASAB-1000B 1500 A 1404 A 1194 A 997 A
ASAB-1200C 1800 A 1800 A 1800 A 1606 A
ASAB-1410C 2115A 2115A 1979 A 1671 A
ASAB-1600C 2400 A 2400 A 2400 A 2030 A
Current Ratings for Continuous Operation (Not bypassed)
351A : AC-53a 35 - 15 : 50 - 6
_‘ _| Starts per hour
On-load duty cycle (%)
Start time (seconds)
Start current (multiple of motor full load current)
Starter current rating (amperes)
In-line connection
AC53a 3-10:50-6 AC53a 3.5-15:50-6 AC53a 4-20:50-6 AC53a 4.5-30:50-6
40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres
ASAB-0255C 255 A 222 A 195 A 171A
ASAB-0380C 380 A 380 A 348 A 292 A
ASAB-0430C 430 A 413 A 355 A 301 A
ASAB-0620C 620 A 614 A 515A 419 A
ASAB-0650C 650 A 629 A 532 A 437 A
ASAB-0790C 790 A 790 A 694 A 567 A
ASAB-0930C 930 A 930 A 800 A 644 A
ASAB-1200C 1200 A 1200 A 1135 A 983 A
ASAB-1410C 1410 A 1355 A 1187 A 1023 A
ASAB-1600C 1600 A 1600 A 1433 A 1227 A
Inside delta connection
AC53a 3-10:50-6 AC53a 3.5-15:50-6 AC53a 4-20:50-6 AC53a 4.5-30:50-6
40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres 40 °C <1000 metres
ASAB-0255C 382 A 334 A 293 A 257 A
ASAB-0380C 570 A 570 A 522 A 437 A
ASAB-0430C 645 A 620 A 533 A 451 A
ASAB-0620C 930 A 920 A 773 A 628 A
ASAB-0650C 975 A 943 A 798 A 656 A
ASAB-0790C 1185 A 1185 A 1041 A 850 A
ASAB-0930C 1395 A 1395 A 1200 A 966 A
ASAB-1200C 1800 A 1800 A 1702 A 1474 A
ASAB-1410C 2115 A 2033 A 1780 A 1535 A
ASAB-1600C 2400 A 2400 A 2149 A 1840 A

8/68
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The ASAB's minimum and maximum full load current settings depend on the model:

In-line connection

Inside delta connection

Model Minimum Maximum Minimum Maximum

ASAB-0023B 5A 23A 5A 34 A

ASAB-0043B 9A 43A 9A 64 A

ASAB-0053B 1A 53A 1A 79A

ASAB-0076B 15A 76 A 15A 114 A
ASAB-0097B 19A 97 A 19A 145 A
ASAB-0100B 20A 100 A 20A 150 A
ASAB-0105B 21A 105 A 21A 157 A
ASAB-0145B 29A 145 A 29A 217 A
ASAB-0170B 34A 170 A 34A 255 A
ASAB-0200B 40A 200 A 40A 300A
ASAB-0220B 44 A 220 A 44 A 330A
ASAB-0255B 51A 255 A 51A 382A
ASAB-0255C 51A 255 A 51A 382A
ASAB-0350B 70A 350 A 70A 525A
ASAB-0380C 76 A 380 A 76 A 570 A
ASAB-0425B 85A 425 A 85A 638 A
ASAB-0430C 86 A 430 A 86 A 645 A
ASAB-0500B 100 A 500 A 100 A 750 A
ASAB-0580B 116 A 580 A 116 A 870 A
ASAB-0620C 124 A 620 A 124 A 930 A
ASAB-0650C 130 A 650 A 130 A 975 A
ASAB-0700B 140 A 700 A 140 A 1050 A
ASAB-0790C 158 A 790 A 158 A 1185 A
ASAB-0820B 164 A 820 A 164 A 1230 A
ASAB-0920B 184 A 920 A 184 A 1380 A
ASAB-0930C 186 A 930A 186 A 1395 A
ASAB-1000B 200 A 1000 A 200 A 1500 A
ASAB-1200C 240 A 1200 A 240 A 1800 A
ASAB-1410C 282 A 1410 A 282 A 2115A
ASAB-1600C 320A 1600 A 320A 2400 A

ASAB
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Height Width Depth Weight kg
mm (inch) mm (inch) mm (inch) (Ib)
Model A B C D E
ASAB-0023B 183 41
ASAB-0043B (7.2) (9.0
ASAB-0053B 295 278 150 124
ASAB-0076B (11.6) (10.9) (5.9 4.9 4.4 (9.7)
ASAB-0097B 213 49
ASAB-0100B (8.4) (10.8)
ASAB-0105B
ASAB-0145B 13.6 (30.0)
ASAB-0170B 438 380 275 250 248 13.8 (30.4)
ASAB-0200B (17.2) (15.0) (10.8) 9.8) 9.8) 14.6
ASAB-0220B (32.2)
ASAB-0255B 440 392 424 376 296 26 (57.3)
ASAB-0350B (17.3) (15.4) (16.7) (14.8) (11.7) 29.4
ASAB-0425B (64.8)
ASAB-0500B 49
ASAB-0580B (108.0)
ASAB-0700B 640 600 433 320 293 62.5
ASAB-0820B (25.2) (23.6) (17.0) (12.6) (11.5) (137.8)
ASAB-0920B 63
ASAB-1000B (138.9)
ASAB-0255C 460 (18.1) 400 (15.7) 390 (15.4) 320 (12.6) 278 (10.9) 23 (50.7)
ASAB-0380C 36
ASAB-0430C (79.4)
ASAB-0620C 689 522 430 320 301
ASAB-0650C (27.1) (20.6) (16.9) (12.6) (11.9) 39.5
ASAB-0790C (87.1)
ASAB-0930C 51.5(113.5)
ASAB-1200C 860 727 574 500 362 128.5
(283.3)
ASAB-1410C (33.9) (28.6) (22.6) (19.7) (14.3) 130 (286.6)
ASAB-1600C 140 (308.6)

10/68
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Specifications

Supply
Mains voltage (L1, L2, L3)

1
T4 e
MaiNS fTEQUENCY ...ttt

Rated insulation voltage to earth

Rated impulse withstand voltage ...
FOrm designation  .........ococrrincreneresce e

Short circuit capability
Coordination with semiconductor fuses

Coordination With HRC fUSES.......c.curirriiiririreinieircinieseeiese e
ASAB-0023B ~ ASAB-0220B ........cccruuerreeirrinernieneineiseieee e
ASAB-0255B ~ ASAB-1000B  ......cccovurrerrrereirnirecinseneessesseseeessssessssssesnenns
ASAB-0255C ~ ASAB-0930C  ......ovoiueirerrereereieerneene et
ASAB-1200C ~ ASAB-1600C  ......cverereereerereinirnereseseisseseeseee s ssssssssnens

Electromagnetic capability (compliant with EU Directive 2014/35/EU)

EMC EMISSIONS.......ovreimereiriiciiineireineieee et ssessssessenennns

EMC IMMUNILY oot

Inputs

INPUL TAEING et
SEAM (54, 55) oo e
SHOP (56, 57)  ovrereieereerreeneir ettt
RESEE (58, 57) vttt

Programmable input (53, 55)

Motor thermistor (64, B5) ..o

Outputs

ReIaY OUIPULS ...

Programmable outputs

REIaY A (13, 14) oottt
Relay B (21,22, 24) ..ot
REIY C (33, 34) ettt
ANnalog OULPUE (40, 41) oo
MaXimUM 1080 .......ovrerirerre e
ACCUFACY oottt ettt

24 VDC output (55, 41)

MaXIMUM T08G.........ceieeiiericieeee et
ACCUFACY oottt bbbt

Environmental
Protection

ASAB-0023B ~ ASAB-0105B  ......ccoevierirerierseieeieeseiesesenssesssisneenis

ASAB-0145B ~ ASAB-1600C  ......ocviveireriereierireiseineireiseseee s
Operating teMPEratUE..........vurereereree et ssrennns
Storage tEMPETALUIE  .......oviveercicie s
Operating AltIEUAE ..ottt
HUMIGIEY oot
POIULION BGIEE ...
Vibration (ASAB-0023B ~ ASAB-1000B)  .......ccecvuemirmirreiremneneeersesecsseeneeneeneinens

Heat Dissipation

041010 TS OO

During Run

ASAB-0023B ~ ASAB-0053B .........omemmremerieeecmiseemeeeeseseeseseeseseseeniees
ASAB-0076B ~ ASAB-0105B  ......coociiiirrirciecieseecie s
ASAB-0145B ~ ASAB-0220B  .........oovmieeeeereeeeceireeeeeeiresee e
ASAB-0255B ~ ASAB-0500B  ........ccomiuiiriiniieiirisriesie s
ASAB-0580B ~ ASAB-1000B  .........oovureeerireeeeceireemeeeeeemes e
ASAB-0255C ~ ASAB-1600C  ......ccocvuiriirrieineieeineiesiecse s

......................................... 200 VAC ~ 525 VAC (+ 10%)
380 VAC ~ 600 VAC (£ 10%) (in-line or inside delta connection)
380 VAC ~ 690 VAC (£ 10%) (earthed star supply system only)

110 ~ 120 VAC or 220 ~ 240 VAC (+ 10% / -15%), 600mA
............................................... 24 VAC/VDC £20%, 2.8A
................................................................. 45Hz ~ 66 Hz

600 VAC

................................................................................. 4kV

........................................................... Type 1
.............................................. prospective current 65 kA
.............................................. prospective current 85 kA
............................................ prospective current 100 kA
.............................................. prospective current 85 kA

IEC 60947-4-2 Class B and Lloyds Marine No 1 Specification
................................................................ IEC 60947-4-2
.................................................... EAC TR TC 020/2011

......................................... Active 24 VDC, 8 mA approx
....................................................... ..... Normally Open
............................................................. Normally Closed
............................................................. Normally Closed

Normally Open

........................................... Trip >3.6 k<, reset <1.6kQ2

10A @ 250 VAC resistive, 5A @ 250 VAC AC15 pf 0.3

............................................................... Normally Open
.................................................................... Changeover
................................................................. Normally Open
................................... 0-20 mA or 4-20 mA (selectable)
............................................. 600 Q (12 VDC @ 20 mA)
............................................................................... +5%

.................................................................................. IP0O

-10 °C to 60 °C, above 40 °C with derating

........................................................... -25°Cto+60 °C

0- 1000 m, above 1000 m with derating

......................................... 5% to 95% Relative Humidity
.......................................................... Pollution Degree 3
................................................................ IEC 60068-2-6

..................................................... 4.5 watts per ampere

.......................................................... < 39 watts approx
.......................................................... < 51 watts approx
........................................................ < 120 watts approx
............................................................ < 140 watts approx
............................................................ < 357 watts approx
........................................ 4.5 watts per ampere approx.

ASAB
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Certification

CE bR AR AR AR E ARt bbbt EN 60947-4-2

ROHS bbb bbbt Compliant with EU Directive 2002/95/EC

EAC (FOrmMErly GOST) .ottt sss st TR TC 004/2011 and TR TC 020/2011

MABIINE ettt sttt Lloyds Marine No 1 Specification

UL T CUL ettt 481884t UL 508*
ASAB-0023B ~ ASAB-0425B, ASAB-0255C ~ ASAB-1600C ........cccriurrererrereereirrerneenseseeseeeeeesesesssssessssssssssssessessssssssesssens UL Listed
ASAB-0023B ~ ASAB-0105B  .........coeveriieiriecieie ettt IP20 & NEMA1, UL Indoor Type 1
ASAB-0145B ~ ASAB-1600C  ......coeviciieeictsee ettt bbb e IP00, UL Indoor Open Type

................................................................................................................................. IP20, when fitted with optional finger guard kit

* For UL certification additional requirements may apply, depending on the models. For details, refer to UL Compliant Installation on
page 12.

425 UL Compliant Installation
This section details additional requirements and configuration settings for the ASAB soft starters to be UL-compliant. Refer to UL Fuse
Selection and Short Circuit Ratings on page 26.
Models ASAB-0023B ~ ASAB-0105B
There is no additional requirement for these models.
Models ASAB-0145B ~ ASAB-0425B, ASAB-0255C ~ ASAB-1600C
Use the recommended pressure terminal/connector kit. Refer to Terminal/Connector Parts on page 12 for more information.
Terminal/Connector Parts
For models ASAB-0145B~ASAB-0425B and ASAB-0255C~ASAB-1600C to be UL compliant, you must use the recommended pressure
terminal/connector as detailed in the table below.
Models FLC (A) | No. of wires Recommended lugs part No.
ASAB-0145B 145 1 OPHD 95-16
ASAB-0170B 170 1 OPHD 120-16
ASAB-0200B 200 1 OPHD 150-16
ASAB-0220B 220 1 OPHD 185-16
ASAB-0255B 255 1 OPHD 240-20
ASAB-0350B 350 1 OPHD 400-16
ASAB-0425B 425 2 OPHD 185-16
ASAB-0255C 255 1 OPHD 240-20
ASAB-0380C 380
ASAB-0430C 430
ASAB-0620C 620 2 1x600T-2
ASAB-0650C 650
ASAB-0790C 790 4 2 x 600T-2
ASAB-0930C 930 3 2 x 600T-2
ASAB-1200C 1200
ASAB-1410C 1410 4 1x750T-4
1x750T-4
ASAB-1600C 1600 5 1% 600T-3
12/68 ASAB
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Installation

Physical Installation
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Control Terminals

ASAB-0023B ~ ASAB-0220B: Allow 100 mm (3.94 inches)
between soft starters.

ASAB-0255B ~ ASAB-1000B: Allow 200 mm (7.88 inches)
between soft starters.

ASAB-0255C: Allow 100 mm (3.94 inches) between soft
starters.

ASAB-0380C ~ ASAB-1600C: Allow 200 mm (7.88 inches)
between soft starters.

ASAB-0023B ~ ASAB-0220B: Allow 50 mm (1.97 inches)
between the soft starter and solid surfaces.

ASAB-0255B ~ ASAB-1000B: Allow 200 mm (7.88 inches)
between the soft starter and solid surfaces.

ASAB-0255C: Allow 100 mm (3.94 inches) between the soft
starter and solid surfaces.

ASAB-0380C ~ ASAB-1600C: Allow 200 mm (7.88 inches)
between the soft starter and solid surfaces.

Soft starters may be mounted side by side with no clearance
(that is, if mounted without communications modules).

The soft starter may be mounted on its side. Derate the soft
starter's rated current by 15%.

Control terminations use 2.5mm? plug-in terminal blocks. Unplug each block, complete the wiring, then reinsert the block.

banan] PN 5 8 8
S b 13]14/21]22 24|33 34| — ®
ERIEREN
- [SEkSKS)
2 ) = = = ©
] 4|A5|A6 |:|
I [aaia}
e whE\ukd%lsljs{sﬁ
I / @\\ Hl “’ HIH 40/41[53]54[55]56[5758]64]65 | -
| I 79 1 P P P P P g
1 Relay outputs 4 Inputs and outputs
13,14 Relay output A 54,55 Start
21,22,24 | Relay output B 56, 57 Stop
33,34 Relay output C 58, 57 Reset
2 Control voltage (model dependent) 53, 55 Programmable input A
A5, A6 110~120 VAC 64, 65 Motor thermistor input
A4, A6 220~240 VAC 40, 41 Analog output
A5, A6 24 VACVDC 55, 41 24 \/DC output
3 DB9 connector for remote control panel
[—) NOTE
= If you are not using a thermistor, do not short terminals 64, 65.
[—) NOTE
—| The DB9 connector on the soft starter should only be used to connect to a remote control panel. Connecting other

equipment to this port can damage the soft starter or the equipment.

ASAB
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Control Voltage

Different models require control voltage to different terminals:
e 12(110~120 VAC) A5, A6
o 12(220~240 VAC) A4, A6
e 14 (24 VAC/VDC) A5, A6

Control Wiring

The ASAB has three fixed inputs for remote control. These inputs should be controlled by contacts rated for low voltage, low current
operation (gold flash or similar).

1 | Two-wire control
54 54 ” 2 | Three-wire control
I: 3 Four-wire control
] > = o A | Start
56 56 56
B) B (B ] B |Stop
7 Sl 57 o C |Reset
%8 58 58 | &

CAUTION
A Do not apply voltage to the control input terminals. These are active 24 VDC inputs and must be controlled with
potential free contacts.

Cables to the control inputs must be segregated from mains voltage and motor cabling.

Relay Outputs
The ASAB has three programmable relay outputs.

Operation of the programmable outputs is determined by the settings of parameters 7A~71.
e Ifassigned to Main Contactor, the output activates as soon as the soft starter receives a start command and remains active
while the soft starter is controlling the motor (until the motor starts a coast to stop, or until the end of a soft stop).

e Ifassigned to Run, the output activates when the soft start is complete (when the starting current falls below 120% of the
programmed motor full load current) and remains closed until the beginning of a stop (either soft stop or coast to stop).

e Ifassigned to a trip function, the output activates when a trip occurs.
o |fassigned to a flag, the output activates when the specified flag is active (parameters 7J~7L).

CAUTION
A Some electronic contactor coils are not suitable for direct switching with PCB mount relays. Consult the contactor
manufacturer/supplier to confirm suitability.

Motor Thermistors

Motor thermistors can be connected directly to the ASAB. The soft starter will trip when the resistance of the thermistor circuit exceeds
approximately 3.6 kQ or falls below 20 Q.

64
65

64
il

No motor thermistors
Thermistor input
Motor thermistors

08722.A

NOTE

If no motor thermistors are connected to the ASAB thermistor input terminals 64, 65 must be open. If 64, 65 are shorted,
the ASAB will trip.
The thermistor circuit should be run in screened cable and must be electrically isolated from earth and all other power and
control circuits.

14/68
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Power Terminations

i)

i)

NOTE
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For personnel safety, the power terminals on models up to ASAB-0105B are protected by snap-off tabs. When using large
cables, it may be necessary to break off these tabs.

NOTE

Some units use aluminium busbars. When connecting power terminations, we recommend cleaning the surface contact
area thoroughly (using an emery or stainless steel brush) and using an appropriate jointing compound to prevent corrosion.

Use only copper stranded or solid conductors, rated for 75 °C or higher.

14 mm (0.55 inch)

ASAB-0023B~ASAB-0105B
= Cable size: m— ) — <« Torx T20 x 150
§ 650 mm2 (AWG 10-1/0) —r _— Q @
Torque: 4 Nm (2.9 ft-Ib) L Flat 7 mm x 150

)0

10281.A

ASAB-0145B

ASAB-0170B~ASAB-0220B

ASAB-0255B

19 Nm (14.0 ft-Ib)

Ol [

08351.B

38 Nm (28.0 ft-Ib)

10.5 mm
(M10)

JO:

Fommd ™1 [omm
19 mm 6 mm

12.5 mm
08352.B

38 Nm (28.0 ft-Ib)

15 mm
13181.B

ul
28 mm 5 mm

]
32 mm | ->|

13 mm

ASAB-0350B~ASAB-0425B ASAB-0500B~ASAB-1000B ASAB-0255C
38 Nm (28.0 ft-Ib) 38 Nm (28.0 ft-Ib) 38Nm (28.0 ft-Ib)
1 mm
(Mr1non)1 1(:VITOn)1 - 1(()1'\?10)
>

32 mm

6 mm

ASAB-0380C~ASAB-0930C

ASAB-1200C~ASAB-1600C

38 Nm (28.0 ft-Ib)

10.5 mm
(M10)

IO:_

o 1]

23 mm
08354.B

13 mm

12.5 mm
(M12)

25 mm

66 Nm (48.7 ft-Ib)

08355.B

:t_

>
3
3

51 mm

ASAB
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5.8 Power Input and Output Configurations
5.8.1 Internally Bypassed Models (ASAB-0023B~ASAB-1000B)
Models ASAB-0023B ~ ASAB-0220B have power inputs at the top of the unit and outputs at the bottom of the unit.

Internally bypassed models ASAB-0255B ~ ASAB-0425B have output busbars at the bottom of the unit and input busbars at both the top
and bottom of the unit. The AC supply can be connected Top in, Bottom out' or 'Bottom in, Bottom out'.

Internally bypassed models ASAB-0500B ~ ASAB-1000B have input and output busbars at the top and bottom of the unit. The AC
supply can be connected 'Top in, Bottom out', "Top in, Top out', 'Bottom in, Bottom out' or 'Bottom in, Top out'.

ASAB-0023B~ ASAB-0145B~ASAB-0220B ASAB-0255B~ASAB-0425B ASAB-0500B~ASAB-1000B
ASAB-0105B
1/L1 3/L2 5/L3
4/T2 6/T3
1/L1, 3/L2, 5/L3 1/L1 3/L2 5/L3 1/L1 3/L2 5/L3 :I' 0 ':I °:'- 6 ':I - 1:
I ¥ ¥C FOR e O N

.

000
S S
- 3° o7
I=ge 3¢ o3

25 23

0Se =
R R

oSe

Y3 25

2/T1, 4/T2, 6/T3

2IT1 4/T2 6/T3 1A 32 5/L3 3
2IT1 4/T2 6/T3 T [®
o oo o@o )
L1 312 5/L3
2/T1 42 6/T3

5.8.2 Non-bypassed Model - ASAB-0255C
1M1 32 513

ASAB-0255C has dedicated bypass terminals at the bottom of the unit.
The bypass terminals are T1B, T2B, T3B.

15613.A

LA o o
3 o o

T1B T2B T3B
21 4/T2 6/T3

5.8.3 Non-bypassed Models (ASAB-0380C~ASAB-1600C)
ASAB-0380C~ASAB-1600C have dedicated bypass terminals, on the input busbars. The bypass terminals are L1B, L2B, L3B.

The busbars on non-bypassed models ASAB-0380C ~ ASAB-1600C can be adjusted for top or bottom input and output as required.
Refer to Busbar Adjustment Procedure for step-by-step instructions. All units are manufactured bottom in/bottom out.

L1 3/L2 5/L3

(L1B L2B L3B) L1 32 53
2T1 4T2 6/T3 (L1B L2B L3B)
(][] ] 2T1 4/T2 6/T3 [o] o] []
L 1 [ 1 [ ] L 1 L1 [_]
/—\0 /_\0 o] o] o /—\0 o o /‘l or 3

) g 8 o

fa)
1]
N
N~
@
o
He[d Mo e 2 2 | | | ° o o
I L 1 L1 L[]
I T 5 T T o 2T1 42 63
2/T1 4/T2 6/T3 (L1B L2B L3B)
(L1B L2B L3B) /L1 3/L2 5/L3

L1 3/L2 5/L3
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5.9 Schematic Diagrams
Internally bypassed models Non-bypassed models
— 1~ 1—[}'/—1 2/T1
11 I—BI/—'] 2Im1 1 4 | ®
Lig T 9 L1B \g
— 2 ~F l—{}i/—l 4T2
32 [—E'/—'l 4/T2 © o
Lig T 9 L2B \%/ ?’ S
-~
| 53~ I—E')—I 6/T3
5/L3 [—Ei/—'] 6/T3 © o
Lig T Q L3B \JE/ ?’él
o—
PE PE
Ad @ °© A4 @ °
o e}
A5 — —103 A5 _ 2
o 14 ° "
A6 L5 A6 g
o 21 © 21

41 o 41 °©
f O /r 24 I o _/r24
53 —o oC 53 —o
e o | BT .
i —0 i 54
1% 34 1% : 34
L% — —0
%o %
- 56 .—:—. EJ
—O - L_
57 57
o o
i 58 T _Sg
\\1——0 — —\\L_ —
64 64
O  — . Vo R —
65 3 65
% | N - :
1 Control voltage (model dependent) 54, 55 Start
2 Remote control inputs 56, 57 Stop
3 Motor thermistor input 58, 57 Reset
4 Relay outputs 53, 55 Programmable input A
40,41 | Analog output 13,14 Relay output A
55,41 |24 VDC output 21,22, 24 Relay output B
33, 34 Relay output C

NOTE
Different models require control voltage to different terminals:

e 12(110~120 VAC) A5, A6
e 12(220~240 VAC) A4, A6
« 14 (24VACNDC) A5, A6

NOTE
* ASAB-0255C current transformers are located on the output. Bypass terminals are labelled T1B, T2B and T3B.

ASAB 17/68
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Power Circuits

Motor Connection

ASAB soft starters can be connected to the motor in-line or inside delta (also called three-wire and six-wire connection). When
connecting in inside delta, enter the motor full load current (FLC) for parameter 1A. The ASAB will automatically detect whether the
motor is connected in-line or inside delta and will calculate the correct inside delta current level.

Testing the Installation

The ASAB can be connected to a small motor for testing. During this test, the soft starter's control input and relay output protection
settings can be tested. This test mode is not suitable for testing soft starting or soft stopping performance.

The FLC of the test motor must be at least 2% of the soft starter's minimum FLC (refer to Minimum and Maximum Current Settings on
page 9).

NOTE
. When testing the soft starter with a small motor, set parameter 1A Motor Full Load Current to the minimum allowable
value.

Models which are internally bypassed do not require an external bypass contactor.

In-line installation, internally bypassed

_/—

K1 F1 S J K1 Main contactor (optional)
S 5 Al F1 Semiconductor fuses (optional)

; a4

i — 312 J—Bl/—l T2 M
I 3

1 =&Y
e B 5/L3 [—&V—] 613

Y

55

13
s
&)
g
b K1
18/68 ASAB
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In-line installation, externally bypassed

ENERTRONICA GROUP

Non-bypassed models have dedicated bypass terminals, which allow the ASAB to continue providing protection and monitoring functions
even when bypassed via an external bypass contactor.

The bypass contactor must be connected to the bypass terminals and controlled by a programmable output configured to Run (refer to
parameters 7A~T7I).

=
N

l\

K2
-7
e

1

K1

Main contactor (optional)

K2

Bypass contactor (external)

F1

Semiconductor fuses (optional)

\

3/L2 )

| SR . Q. ¥

l\

¥ | A

513 ~ I—EH 613

wf |
5D

V1~ 2T
L1B§¥} l

I—EH 472
S1

F1

-

- M

L ==+ -

kB
H]—

08726 B

NOTE

The bypass terminals on ASAB-0255C are T1B, T2B, T3B. The bypass terminals on ASAB-0380C ~ ASAB-1600C are

L1B, L2B, L3B.

The fuses can be installed on the input side if required.

In-line installation, non-bypassed

. ., 1L % %
‘ __, 5/L3 ; %

K1

Main contactor (optional)

2/T1 F1

Semiconductor fuses (optional)

412 M

6/T3

5D

04481.C

13

B

K1

ASAB
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6.1.5 Inside delta installation, internally bypassed
K1 Main contactor (strongly
recommended)
F1 Semiconductor fuses (optional)

K1 F1 I—/—I

N m 2T
I CT I_/ mmz
oo |513 I_/ mG/TB
=5
s

04479.D

CAUTION
A When connecting the ASAB in inside delta configuration, always install a main contactor or shunt trip circuit breaker.

6.1.6 Inside delta installation, externally bypassed

Non-bypassed models have dedicated bypass terminals, which allow the ASAB to continue providing protection and monitoring functions
even when bypassed via an external bypass contactor.

The bypass contactor must be connected to the bypass terminals and controlled by a programmable output configured to Run (refer to
parameters 7A~7I).

K1 Main contactor (strongly
K recommended)
/‘:/ K2 Bypass contactor (external)
] F1 Semiconductor fuses (optional)

K1 F1
1/L1 2/T1 -=
Ja %_o_-_ F =
| e ¥ W
3/L2 4/T2 -=
Q { E ——— A Vi) 3I\’\/! v2(5)
L2B" w13 W2(6)
5/L3 6/T3 -=
o %_O___ Foi— N
e ¥ |

=

13
: 14
—o—]

21

——
-

087278

NOTE
The bypass terminals on ASAB-0255C are T1B, T2B, T3B. The bypass terminals on ASAB-0380C ~ ASAB-1600C are
L1B, L2B, L3B.

The fuses can be installed on the input side if required.

CAUTION
A When connecting the ASAB in inside delta configuration, always install a main contactor or shunt trip circuit breaker.

20/68 ASAB



6.1.7

6.2

6.3

6.4

6.5

6.6

6.7

ENERTRONICA GROUP

% SANTERNO

Inside delta installation, non-bypassed

K1 Main contactor (strongly recommended)
F1 Semiconductor fuses (optional)

K1 F1

1/L1 2T

3/L2 4/T2

3
W1(3) W2(6)

5/L3 6/T3

® .0 -0 -0
R IR

13

i

K1

04483.D

CAUTION
A When connecting the ASAB in inside delta configuration, always install a main contactor or shunt trip circuit breaker.

Bypass Contactor
Some ASAB soft starters are internally bypassed and do not require an external bypass contactor.

Non-bypassed soft starters may be installed with an external bypass contactor. Select a contactor with an AC1 rating greater than or
equal to the full load current rating of the connected motor.

Main Contactor

A main contactor must be installed if the ASAB is connected to the motor in inside delta format and is optional for in-line connection.
Select a contactor with an AC3 rating greater than or equal to the full load current rating of the connected motor.

Circuit Breaker

A shunt trip circuit breaker may be used instead of a main contactor to isolate the motor circuit in the event of a soft starter trip. The
shunt trip mechanism must be powered from the supply side of the circuit breaker or from a separate control supply.

Earth Terminals

Earth terminals are located at the back of the soft starter.
e ASAB-0023B ~ ASAB-0105B have one terminal on the input side (top).
e  ASAB-0145B ~ ASAB-1000B and ASAB-0255C ~ ASAB-1600C have two terminals, one on the input side (top) and one on
the output side (bottom).

Power Factor Correction

If power factor correction is used, a dedicated contactor should be used to switch in the capacitors.

CAUTION
A Power factor correction capacitors must be connected to the input side of the soft starter. Connecting power factor
correction capacitors to the output side will damage the soft starter.

Power Supply Fuses

Semiconductor fuses can be used for Type 2 coordination (according to IEC 60947-4-2 standard) and to reduce the risk of damage to
SCRs from transient overload currents.

HRC fuses (such as Ferraz/Mersen AJT fuses) can be used for Type 1 coordination according to IEC 60947-4-2 standard.

CAUTION
A Adaptive Control controls the motor's speed profile, within the programmed time limit. This may result in a higher level
of current than traditional control methods.

For applications using Adaptive Control to soft stop the motor with stop times greater than 30 seconds, motor branch protection should
be selected as follows:

e standard HRC line fuses: minimum 150% motor full load current

e motor rated line fuses: minimum rating 100/150% motor full load current

e motor control circuit breaker minimum long time setting: 150% motor full load current

e motor control circuit breaker minimum short time setting: 400% motor full load current for 30 seconds
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NOTE
Fuse selection is based on a 400% FLC start for 20 seconds in conjunction with standard published starts per hour, duty
cycle, 40°C ambient temperature and up to 1000 m altitude. For installations operating outside these conditions, consult

your local supplier.

These fuse tables contain recommendations only. Always consult your local supplier to confirm the selection for your

particular application.

6.7.1 Bussman Fuses - Square Body (170M)

Model SCR I2T (A2S) Supply Voltage Supply Voltage Supply Voltage
(< 440 VAC) (<575 VAC) (< 690 VAC)
ASAB-0023B 1150 170M1314 170M1314 170M1314
ASAB-0043B 8000 170M1316 170M1316 170M1316
ASAB-0053B 15000 170M1318 170M1318 170M1318
ASAB-0076B 15000 170M1319 170M1319 170M1318
ASAB-0097B 51200 170M1321 170M1321 170M1319
ASAB-0100B 80000 170M1321 170M1321 170M1321
ASAB-0105B 125000 170M1321 170M1321 170M1321
ASAB-0145B 125000 170M1321 170M1321 170M1321
ASAB-0170B 320000 170M2621 170M2621 170M2621
ASAB-0200B 320000 170M2621 170M2621 170M2621
ASAB-0220B 320000 170M2621 170M2621 170M2621
ASAB-0255B 320000 170M2621 170M2621 170M2621
ASAB-0255C 320000 170M2621 170M2621 170M2621
ASAB-0350B 202000 170M5011 170M5011 —
ASAB-0380C 320000 170M6011 170M6011 —
ASAB-0425B 320000 170M6011 — —
ASAB-0430C 320000 170M6011 170M6011 —
ASAB-0500B 320000 170M6008* — —
ASAB-0580B 781000 170M6013 170M6013 170M6013
ASAB-0620C 1200000 170M6015 170M6015 170M6014
ASAB-0650C 1200000 170M6015 170M6015 170M6014
ASAB-0700B 781000 170M5015 170M5015 —
ASAB-0790C 2530000 170M6017 170M6017 170M6016
ASAB-0820B 1200000 170M5017 170M6015 —
ASAB-0920B 2530000 170M6017 170M6017 —
ASAB-0930C 4500000 170M6019 170M6019 170M6019
ASAB-1000B 2530000 170M6018 170M6013* —
ASAB-1200C 4500000 170M6021 — —
ASAB-1410C 6480000 — — —
ASAB-1600C 12500000 170M6019* — —
* Two parallel connected fuses required per phase.
6.7.2 Bussman Fuses - British Style (BS88)
Model SCR I2T (A2S) Supply Voltage Supply Voltage Supply Voltage
(< 440 VAC) (<575 VAC) (<690 VAC)
ASAB-0023B 1150 63FE 63FE B63FE
ASAB-0043B 8000 120FEE 120FEE 120FEE
ASAB-0053B 15000 200FEE 200FEE 200FEE
ASAB-0076B 15000 200FEE 200FEE 200FEE
ASAB-0097B 51200 200FEE 200FEE 200FEE
ASAB-0100B 80000 280FM 280FM 280FM
ASAB-0105B 125000 280FM 280FM 280FM
ASAB-0145B 125000 280FM 280FM 280FM
ASAB-0170B 320000 450FMM 450FMM 450FMM
ASAB-0200B 320000 450FMM 450FMM 450FMM
ASAB-0220B 320000 450FMM 450FMM 450FMM
ASAB-0255B 320000 450FMM 450FMM 450FMM
ASAB-0255C 320000 450FMM 450FMM 450FMM
ASAB-0350B 202000 315FM* — —
ASAB-0380C 320000 — — —
ASAB-0380C 320000 400FMM* 400FMM 400FMM*
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Model SCR I2T (A2S) Supply Voltage Supply Voltage Supply Voltage
(< 440 VAC) (<575 VAC) (< 690 VAC)
ASAB-0425B 320000 400FMM* — —
ASAB-0430C 320000 — — —
ASAB-0500B 320000 450FMM* — —
ASAB-0580B 781000 500FMM* 500FMM* 500FMM*
ASAB-0620C 1200000 630FMM* 630FMM* —
ASAB-0650C 1200000 630FMM* 630FMM* —
ASAB-0700B 781000 630FMM* — —
ASAB-0790C 2530000 — — —
ASAB-0820B 1200000 — — —
ASAB-0920B 2530000 — — —
ASAB-0930C 4500000 — — —
ASAB-1000B 2530000 — — —
ASAB-1200C 4500000 — — —
ASAB-1410C 6480000 — — —
ASAB-1600C 12500000 — — —
* Two parallel connected fuses required per phase.
Ferraz/Mersen Fuses - HSJ
Model SCR I2T (A2S) Supply Voltage Supply Voltage Supply Voltage
(< 440 VAC) (<575 VAC) (<690 VAC)
ASAB-0023B 1150 HSJ40* HSJ40*
ASAB-0043B 8000 HSJ80* HSJ80*
ASAB-0053B 15000 HSJ110** HSJ110**
ASAB-0076B 15000 HSJ125** HSJ125**
ASAB-0097B 51200 HSJ175 HSJ175*
ASAB-0100B 80000 HSJ175 HSJ175
ASAB-0105B 125000 HSJ225 HSJ225
ASAB-0145B 125000 HSJ250 HSJ250*
ASAB-0170B 320000 HSJ300 HSJ300
ASAB-0200B 320000 HSJ350 HSJ350
ASAB-0220B 320000 HSJ400* HSJ400* Not suitable
ASAB-0255B 320000 HSJ450** HSJ450**
ASAB-0255C 320000 HSJ450** HSJ450**
ASAB-0350B 202000 HSJ500**
ASAB-0380C 320000
ASAB-0425B 320000
ASAB-0430C 320000
ASAB-0500B 320000
ASAB-0580B 781000
ASAB-0620C 1200000 Not suitable Not suitable
ASAB-0650C 1200000
ASAB-0700B 781000
ASAB-0790C 2530000
ASAB-0820B 1200000
ASAB-0920B 2530000
ASAB-0930C 4500000
ASAB-1000B 2530000
ASAB-1200C 4500000
ASAB-1410C 6480000
ASAB-1600C 12500000

** Two series connected fuses required per phase.

ASAB
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Ferraz/Mersen Fuses - North American Style (PSC 690)
Model SCR I2T (A2S) Supply Voltage Supply Voltage Supply Voltage
(< 440 VAC) (<575 VAC) (<690 VAC)
ASAB-0023B 1150 A070URD30XXX0063 A070URD30XXX0063 —
ASAB-0043B 8000 A070URD30XXX0125 A070URD30XXX0125 A070URD30XXX0125
ASAB-0053B 15000 A070URD30XXX0125 A070URD30XXX0125 A070URD30XXX0125
ASAB-0076B 15000 A070URD30XXX0160 A070URD30XXX0160 A070URD30XXX0160
ASAB-0097B 51200 A070URD30XXX0200 A070URD30XXX0200 AQ070URD30XXX0200
ASAB-0100B 80000 A070URD30XXX0200 A070URD30XXX0200 A070URD30XXX0200
ASAB-0105B 125000 A070URD30XXX0315 A070URD30XXX0315 A070URD30XXX0315
ASAB-0145B 125000 A070URD30XXX0315 A070URD30XXX0315 A070URD30XXX0315
ASAB-0170B 320000 A070URD30XXX0315 A070URD30XXX0315 A070URD30XXX0315
ASAB-0200B 320000 A070URD30XXX0450 A070URD30XXX0450 A070URD30XXX0450
ASAB-0220B 320000 A070URD30XXX0450 A070URD30XXX0450 A070URD30XXX0450
ASAB-0255C 320000 A070URD30XXX0450 A070URD30XXX0450 A070URD30XXX0450
ASAB-0255B 320000 A070URD30XXX0450 A070URD30XXX0450 A070URD30XXX0450
ASAB-0255C 320000 A070URD30XXX0450 A070URD30XXX0450 A070URD30XXX0450
ASAB-0350B 202000 A070URD31XXX0550 — —
ASAB-0380C 320000 A070URD33XXX0700 A070URD33XXX0700 —
ASAB-0425B 238000 A070URD32XXX0630 — —
ASAB-0430C 320000 A070URD33XXX0700 A070URD33XXX0700 —
ASAB-0500B 320000 A070URD32XXX0700 — —
ASAB-0580B 781000 A070URD32XXX0800 — —
ASAB-0620C 1200000 A070URD33XXX1000 A070URD33XXX1000 AQ070URD33XXX1000
ASAB-0650C 1200000 A070URD33XXX1000 A070URD33XXX1000 A070URD33XXX1000
ASAB-0700B 781000 A070URD33XXX0900 — —
ASAB-0790C 2530000 A070URD33XXX1400 A070URD33XXX1400 A070URD33XXX1400
ASAB-0820B 1200000 A070URD33XXX1100 — —
ASAB-0920B 2530000 A070URD33XXX1250 — —
ASAB-0930C 4500000 A070URD33XXX1400 A070URD33XXX1400 A070URD33XXX1400
ASAB-1000B 2530000 A070URD33XXX1400 — —
ASAB-1200C 4500000 A055URD33XXX2250 — —
ASAB-1410C 6480000 A055URD33XXX2250 — —
ASAB-1600C 12500000 — — —
XXX = blade type. Refer to Ferraz/Mersen catalog for details.
Ferraz/Mersen Fuses - European Style (PSC 690)
Model SCR I2T (A2S) Supply Voltage Supply Voltage Supply Voltage
(< 440 VAC) (< 575 VAC) (< 690 VAC)
ASAB-0023B 1150 6.9URD30D11A0050 6.9URD30D11A0050 6.9URD30D11A0050
ASAB-0043B 8000 6.9URD30D11A0125 6.9URD30D11A0125 6.9URD30D11A0125
ASAB-0053B 15000 6.9URD30D11A0125 6.9URD30D11A0125 6.9URD30D11A0125
ASAB-0076B 15000 6.9URD30D11A0160 6.9URD30D11A0160 6.9URD30D11A0160
ASAB-0097B 51200 6.9URD30D11A0200 6.9URD30D11A0200 6.9URD30D11A0200
ASAB-0100B 80000 6.9URD30D11A0200 6.9URD30D11A0200 6.9URD30D11A0200
ASAB-0105B 125000 6.9URD30D11A0315 6.9URD30D11A0315 6.9URD30D11A0315
ASAB-0145B 125000 6.9URD30D11A0315 6.9URD30D11A0315 6.9URD30D11A0315
ASAB-0170B 320000 6.9URD30D11A0315 6.9URD30D11A0315 6.9URD30D11A0315
ASAB-0200B 320000 6.9URD31D11A0450 6.9URD31D11A0450 6.9URD31D11A0450
ASAB-0220B 320000 6.9URD31D11A0450 6.9URD31D11A0450 6.9URD31D11A0450
ASAB-0255B 320000 6.9URD31D11A0450 6.9URD31D11A0450 6.9URD31D11A0450
ASAB-0255C 320000 6.9URD31D11A0450 6.9URD31D11A0450 6.9URD31D11A0450
ASAB-0350B 202000 6.9URD31D11A0550 — —
ASAB-0380C 320000 6.9URD33D11A0700 6.9URD33D11A0700 6.9URD33D11A0700
ASAB-0425B 320000 6.9URD32D11A0630 — —
ASAB-0430C 320000 6.9URD33D11A0700 6.9URD33D11A0700 6.9URD33D11A0700
ASAB-0500B 320000 6.9URD32D11A0700 — —
ASAB-0580B 781000 6.9URD32D11A0800 — —
ASAB-0620C 1200000 6.9URD33D11A1000 6.9URD33D11A1000 6.9URD33D11A1000
ASAB-0650C 1200000 6.9URD33D11A1000 6.9URD33D11A1000 6.9URD33D11A1000
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Model SCR I2T (A2S) Supply Voltage Supply Voltage Supply Voltage
(<440 VAC) (<575 VAC) (< 690 VAC)
ASAB-0700B 781000 6.9URD33D11A0900 — —
ASAB-0790C 2530000 6.6URD33D11A1400 6.6URD33D11A1400 —
ASAB-0820B 1200000 6.9URD33D11A1100 — —
ASAB-0920B 2530000 6.9URD33D11A1250 — —
ASAB-0930C 4500000 6.6URD33D11A1400 6.6URD33D11A1400 —
ASAB-1000B 2530000 6.9URD33D11A1400 — —
ASAB-1200C 4500000 B6URD233PLAF2200 6URD233PLAF2200 —
ASAB-1410C 6480000 B6URD233PLAF2200 6URD233PLAF2200 —
ASAB-1600C 12500000 6URD233PLAF2800 6URD233PLAF2800 —
Ferraz/Mersen Fuses - AJT
Model SCR I’T (A2S) Supply Voltage Supply Voltage Supply Voltage
(< 440 VAC) (<575 VAC) (<690 VAC)
ASAB-0023B 1150 AJT25 AJT25
ASAB-0043B 8000 AJT50 AJT50
ASAB-0053B 15000 AJT60 AJT60
ASAB-0076B 15000 AJT80 AJT80
ASAB-0097B 512000 AJT100 AJT100
ASAB-0100B 80000 AJT100 AJT100
ASAB-0105B 125000 AJT125 AJT125
ASAB-0145B 125000 AJT150 AJT150
ASAB-0170B 320000 AJT175 AJT175
ASAB-0200B 320000 AJT200 AJT200
ASAB-0220B 320000 AJT250 AJT250
ASAB-0255C 320000 AJT300 AJT300
ASAB-0255B 202000 AJT300 AJT300
ASAB-0350B 202000 AJT400 AJT400 Not suitable
ASAB-0380C 320000 AJT450 AJT450
ASAB-0425B 238000 AJT450 AJT450
ASAB-0430C 320000 AJT450 AJT450
ASAB-0500B 320000 AJT500 AJT500
ASAB-0580B 781000 A4BQ800 A4BQ800
ASAB-0620C 1200000 A4BQ800 A4BQ800
ASAB-0650C 1200000 A4BQ800 A4BQ800
ASAB-0700B 781000 A4BQ800 A4BQ800
ASAB-0790C 2530000 A4BQ1200 A4BQ1200
ASAB-0820B 1200000 A4BQ1200 A4BQ1200
ASAB-0920B 2530000 A4BQ1200 A4BQ1200
ASAB-0930C 4500000 A4BQ1200/ A4BT1100 | A4BQ1200/A4BT1100
ASAB-1000B 2530000 A4BQ1200 A4BQ1200
ASAB-1200C 4500000 A4BQ1600 A4BQ1600
ASAB-1410C 6480000 A4BQ2000 A4BQ2000
ASAB-1600C 12500000 A4BQ2500 / A4BT1800 | A4BQ2500/A4BT1800

ASAB
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UL Fuse Selection and Short Circuit Ratings

Two Short Circuit Current Ratings (SCCR) are available for UL compliant applications.
o  Standard Fault Currents (@ 600 VAC circuits)

The standard fault currents are determined with reference to UL508, section 51, table 51.3. This specifies the short circuit current that
the starter must withstand based upon the soft starter model horsepower rating (or Full Load Current (FLC) rating or Locked Rotor Amps
(LRA) depending upon model).

If using the Standard Fault Current Ratings, the fuse used must be in accordance with the information in the table below (i.e. model and
manufacture specific).

e High Available Fault Currents ( @ 480 VAC circuits)

Itis possible to specify short circuit current ratings exceeding the minimum ratings set by the Standard Fault Currents (see above) when
the soft starter is capable of withstanding the high available short circuit current in accordance with the UL 508 test.

If using the High Available Fault Current Ratings, then a suitable fuse may be selected based upon Amperage and Fuse Class (J or L as
applicable).

Short Circuit Ratings
Nominal High Available Standard Fault Current 600 V §hort
BBl Rating (A) [ @ 480 Ma)f' fls @ 600 .FerrazIMersen = Ferraz/Mersen fuse, R/C c; iritll:gT—
VAC max. R VAC Listed J; L or RKS Class semi-conductor fuses L
(fuse class) Fuse

ASAB-0023B | 23 65 kA 25 (J) 10kA [AJT25 A070URD30XXX0063
ASAB-0043B | 43 65 kA 50 (J) 10kA AJT50 A070URD30XXX0125
ASAB-0053B | 53 65 kA 60 (J) 10kA [AJT60 A070URD30XXX0125
ASAB-0076B | 76 65 kA 80 (J) 10kA [AJT80 A070URD30XXX0200
ASAB-0097B | 97 65 kA 100 (J) 10kA [AJT100 A070URD30XXX0200
ASAB-0100B | 100 65 kA 100 (J) 10kA [AJT100 A070URD30XXX0200 Not available
ASAB-0105B | 105 65 kA 125 (J) 10kA [AJT125 A070URD30XXX0315
ASAB-0145B | 145 65 kA 150 (J) 18 kA [ AJT150/RK5 200 A070URD30XXX0315
ASAB-0170B | 170 65 kA 175 (J) 18kA AJT175/ RK5 200 A070URD30XXX0315
ASAB-0200B | 200 65 kA 200 (J) 18 kA [ AJT200/RKS5 300 A070URD30XXX0450
ASAB-0220B | 220 65 kA 250 (J) 18 kA [ AJT250/RK5 300 A070URD30XXX0450
ASAB-0255B | 255 65 kA 225 (J) 18kA [t - 18 kA -
ASAB-0350B | 350 65 kA 225 (J) 18kA [t - For 3 cycles
ASAB-0425B | 425 65 kA 350 (J) 30kA |t A070URD33XXX0630
ASAB-0500B | 500 65 kA 600 (J) 30kA | 600, Class J A070URD33XXX0700 légrksA&/cles
ASAB-0580B | 580 65 kA 800 (L) 30kA ]800, Class L -
ASAB-0700B | 700 65 kA 800 (L) 42 kA [800, Class L -
ASAB-0820B | 820 65 kA 1200 (L) 42 kA 1200, Class L A070URD33XXX1000 42 kA -
ASAB-0920B | 920 65 kA% | 1200 (L) 85 kA 1200, Class L A070URD33XXX1400 For 3 cycles
ASAB-1000B | 1000 65 kA% | 1200 (L) 85 kA 1200, Class L A070URD33XXX1400
ASAB-0255C | 255 65 kA 200(J) 18kA  [AJT300 A070URD30XXX0450
ASAB-0380C | 380 65kA  [450 (J) 18 kA | AJT450/RK5 500 A070URD33XXX0700
ASAB-0430C | 430 65kA  [450 (J) 30kA | AJT450 A070URD33XXX0700
ASAB-0620C | 620 65 kA 800 (L) 42 kA | A4BQ800 A070URD33XXX1000
ASAB-0650C | 650 65 kA 800 (L) 42 kA | A4BQ800 A070URD33XXX1000 Not available
ASAB-0790C | 790 65 kA 1200 (L) 42 kA | A4BQ1200 A070URD33XXX1400
ASAB-0930C | 930 65 kA 1200 (L) 42 kA | A4BQ1200 A070URD33XXX1400
ASAB-1200C | 1200 65 kA 1600 (L) 85kA | A4BQ1600 A065URD33XXX1800
ASAB-1600C | 1600 65 kA 2000 (L) 85kA | A4BQ2500 A050URD33XXX2500

XXX = blade type. Refer to Ferraz/Mersen catalog for details.

T - Models provided with a “3 cycle rating” are suitable for use in a circuit with the prospective current noted, when protected by any UL
Listed fuses or UL Listed circuit breakers sized according to the NEC.
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Four-line display for status and programming details.

LOCAL/REMOTE: Toggle between Local and Remote control
STATUS: Open the status displays and scroll between different status
screens

GRAPHS: Open the performance graphs and scroll between different
graph screens

LOGS: Open the logs

Soft starter local control buttons:
START: Start the motor

STOP: Stop the motor

RESET: Reset a trip (Local mode only).

Status LEDs (see below for details)

Menu navigation buttons:

EXIT: Exit the menu or parameter, or cancel a parameter change.
MENU/ENTER: Enter a menu or parameter, or save a parameter
change.

A 'V: Scroll to the next or previous menu or parameter, change the setting
of the current parameter or scroll through the status or graph screens.

Remote input LEDs.  When on:

e e 8 INPUT A: Programmable input A is active
s START: The remote start input is active
STOP: The remote stop input is active
RESET: The remote reset input is active
Starter Status LEDs
LED name On Flashing
Ready The motor is stopped and the starter is ready to start. The motor is stopped and the starter is waiting for the
Restart Delay (parameter 5A) or Motor Temperature
Check (parameter 4F).
Run The motor is in run state (receiving full voltage). The motor is starting or stopping.
Trip The starter has tripped. The starter is in warning state.
Local The starter is in Local control mode. -
Status The status screens are active. -
Graphs The graph screens are active. The graph has been paused.
Logs The logs menu is open. -

If the starter is in remote control mode, the Local LED will be off.

If all LEDs are off, the starter is not receiving control voltage.

Displays

The keypad displays a wide range of performance information about the soft starter.  The bottom half of the screen shows real-time
information on current or motor power (as selected in parameter 10J). Use the STATUS button or A and 'V buttons to select the

information shown on the top half of the screen.
e  Starter status
e  Motor temperature
e  Current
e  Motor power
e  Last start information
e Date and time
e  SCR conduction

NOTE
E Screens shown here are with the default settings.

Starter Status

The starter status screen shows details of the starter's operating status, motor temperature and motor power.

READ'Y
Ml @Ea

BEE.ERN
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Programmable screen

The ASAB's user-programmable screen can be configured to show the most important information for the particular application. Use
parameters 10B to 10E to select which information to display.

EEADY
BEEE HRES

Motor Temperature

The temperature screen shows which motor data set is in use, and the temperature of both motors as a percentage of total thermal
capacity. If the ASAB is configured for use on one motor, the temperature for the secondary motor (M2) will always show 0%.

PRIM&RY MOTOR SET
> Ml BEE: M2 BEEs

Current

The current screen shows real-time line current on each phase.

FHASE CURREMTS
BOE.EA B0EEA BEEEA

Motor Power

The motor power screen shows motor power (kW, HP and kVA) and power factor.

A6 Sk HEEEHF

BEEEKLE - - - FF

Last Start Information

The last start information screen shows details of the most recent successful start:
e start duration (seconds)
e  maximum start current drawn (as a percentage of motor full load current)
e  calculated rise in motor temperature

LAST STaRT Gln 5
358 ¥ FLC A TEMP 3%

Date and Time

The date/time screen shows the current system date and time (24 hour format). ~ For details on setting the date and time, refer to Set
Date and Time on page 51.

SCR Conduction Bargraph

The SCR conduction bargraph shows the level of conduction on each phase.

Graphs
The ASAB can display real-time performance information for:
e current
e motor temperature
e motor kW
e  motor kVA

e motor power factor
The newest information is displayed at the right hand edge of the screen. Older data is not stored.
To access the graphs or to change which graph is shown, press the GRAPHS button.

The graph can also be paused, to allow past performance to be analysed. To pause the graph, press and hold the GRAPHS button
for more than 0.5 seconds. To unpause the graph, press the GRAPHS button again.

NOTE
The ASAB will not collect data while the graph is paused. When graphing resumes, a small gap will be shown between
the old data and the new data.
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Start, Stop and Reset Commands

The soft starter can be controlled in three ways:

e using the buttons on the keypad
e  viaremote inputs
e via a serial communication link

The LOCAL/REMOTE button controls whether the ASAB will respond to local control (via the keypad) or remote control (via the
remote inputs). The ASAB can also be set to allow local control only or remote control only, using parameter 6A Local/Remote. The
Local LED on the keypad is on when the soft starter is in local control mode and off when the soft starter is in remote control mode.

The STOP button on the keypad is always enabled.

Control via the fieldbus communication network is always enabled in local control mode, and can be enabled or disabled in remote
control mode (parameter 6B Comms in Remote). Control via the serial communication network requires an optional communication
module.

Using the Soft Starter to Control a Motor

To soft start the motor, press the START button on the keypad or activate the Start remote input. The motor will start using the start
mode selected in parameter 2A.

To stop the motor, press the STOP button on the keypad or activate the Stop remote input.  The motor will stop using the stop mode
selected in parameter 2H.

To reset a trip on the soft starter, press the RESET button on the keypad or activate the Reset remote input.

To stop the motor with a coast to stop, regardless of the setting of parameter 2H Stop Mode, press the local STOP and RESET
buttons at the same time. The soft starter will remove power from the motor and open the main contactor, and the motor will coast to
stop.

Soft Start Methods

Soft starters offer a variety of methods to control motor starting. Each soft start method uses a different primary control parameter.

Constant Current

Constant current is the traditional form of soft starting, which raises the current from zero to a specified level and keeps the current
stable at that level until the motor has accelerated.

Constant current starting is ideal for applications where the start current must be kept below a particular level.
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Current Ramp

Current ramp soft starting raises the current from a specified starting level (1) to a maximum limit (3), over an extended period of time
2).
Current ramp starting can be useful for applications where:

e theload can vary between starts (for example a conveyor which may start loaded or unloaded). Set the initial current
(parameter 2C) to a level that will start the motor with a light load, and the current limit (parameter 2B) to a level that will start
the motor with a heavy load.

e the load breaks away easily, but starting time needs to be extended (for example a centrifugal pump where pipeline pressure
needs to build up slowly).

e the electricity supply is limited (for example a generator set), and a slower application of load will allow greater time for the
supply to respond.
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Adaptive Control for Starting

In an adaptive control soft start, the ASAB adjusts the current in order to start the motor within a specified time and using a selected
acceleration profile.

CAUTION
A Adaptive Control cannot start the motor faster than a direct on-line (DOL) start. If the start ramp time (parameter 2D) is
shorter than the motor's DOL start time, starting current may reach DOL levels.

Every application has a particular starting profile, based on characteristics of the load and the motor. Adaptive Control offers three
different starting profiles, to suit the requirements of different applications. Selecting a profile that matches the inherent profile of the
application can help smooth out acceleration across the full start time. Selecting a dramatically different Adaptive Control profile can
somewhat neutralise the inherent profile.

The ASAB monitors the motor's performance during each start, to improve control for future soft starts.
Adaptive Control

To use Adaptive Control to control starting performance:

1. Select Adaptive Control from the Start Mode menu (parameter 2A)
2. Setthe desired Start Ramp Time (parameter 2D)

3. Select the desired Adaptive Start Profile (parameter 2J)

4. Setastart Current Limit (parameter 2B) sufficiently high to allow a successful start. The first Adaptive Control start will be a
Constant Current start. This allows the ASAB to learn the characteristics of the connected motor. This motor data is used by the ASAB
during subsequent Adaptive Control starts.

.

* : Adaptive start profile (parameter 2J):
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o ’ .
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How to Select the Adaptive Control Start Profile
The best profile will depend on the exact details of each application.

Some loads, such as submersible pumps, should not be run at slow speeds. An early acceleration profile will raise the speed quickly,
then control acceleration through the rest of the start.

NOTE
Adaptive Control will control the load according to the programmed profile. Start current will vary according to the selected
acceleration profile and the programmed start time.

If replacing a motor connected to an ASAB programmed for Adaptive Control starting or stopping, or if the starter has been
tested on a different motor prior to actual installation, the starter will need to learn the characteristics of the new motor. The
ASAB will automatically re-learn the motor's characteristics if parameter 1A Motor Full Load Current or parameter 2L
Adaptive Control Gain is changed.
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CAUTION
A Adaptive Control controls the motor's speed profile, within the programmed time limit. This may result in a higher level of
current than traditional control methods.

Fine-tuning Adaptive Control

If the motor does not start or stop smoothly, adjust the adaptive control gain (parameter 2L). The gain setting determines how much the
ASAB will adjust future adaptive control starts and stops, based on information from the previous start. The gain setting affects both
starting and stopping performance.

e Ifthe motor accelerates or decelerates too quickly at the end of a start or stop, increase the gain setting by 5%~10%.
e Ifthe motor speed fluctuates during starting or stopping, decrease the gain setting slightly.

NOTE
. Changing the gain setting resets the starter's adaptive control learning. The first start after changing the gain will use
constant current.
Kickstart

Kickstart provides a short boost of extra torque at the beginning of a start, and can be used in conjunction with current ramp or constant
current starting.

Kickstart can be useful to help start loads that require high breakaway torque but then accelerate easily (for example flywheel loads such
as presses).
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Stop Methods

Soft starters offer a variety of methods for the control of motor stopping.

Stop Method Performance Result

Coast To Stop Natural load run down

TVR Soft Stop Extended run down time

Adaptive Control Extended run down time according to selected deceleration profile
Brake Reduced run down time

Soft starters are often used in pumping applications to eliminate the damaging effects of fluid hammer. Adaptive Control should be the
preferred stop method for these applications.

Coast to Stop

Coast to stop lets the motor slow at its natural rate, with no control from the soft starter. The time required to stop will depend on the
type of load.

TVR Soft Stop

Timed voltage ramp reduces the voltage to the motor gradually over a defined time. The load may continue to run after the stop ramp is
complete.

Timed voltage ramp stopping can be useful for applications where the stop time needs to be extended, or to avoid transients on
generator set supplies.
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Adaptive Control for Stopping

In an adaptive control soft stop, the ASAB controls the current in order to stop the motor within a specified time and using a selected
deceleration profile. Adaptive Control can be useful in extending the stopping time of low inertia loads.

NOTE
. Adaptive control does not actively slow the motor down and will not stop the motor faster than a coast to stop. To
shorten the stopping time of high inertia loads, use brake.

CAUTION
A Adaptive Control controls the motor's speed profile, within the programmed time limit. This may result in a higher level
of current than traditional control methods.

Every application has a particular stopping profile, based on characteristics of the load and the motor. Adaptive Control offers three
different stopping profiles. Choose the adaptive control profile that best matches your application requirements.

Adaptive Control

To use Adaptive Control to control stopping performance:

1. Select Adaptive Control from the Stop Mode menu (parameter 2H)
2. Setthe desired Stop Time (parameter 2I)

3. Select the required Adaptive Stop Profile (parameter 2K)

‘ .

0% > Adaptive Control stop profile (parameter 2K):
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Pump stopping

The hydraulic characteristics of pump systems vary considerably. This variation means the ideal deceleration profile and stop time will
vary from application to application. The table provides guidelines on selecting between Adaptive Control deceleration profiles, but we
recommend testing the three profiles to identify the best profile for the application.

Adaptive Stop Profile Application

Late Deceleration High head systems where even a small decrease in motor/pump speed results in a rapid
transition between forward flow and reverse flow.

Constant Deceleration Low to medium head, high flow applications where the fluid has high momentum.

Early Deceleration Open pump systems where fluid must drain back through the pump without driving the pump in
reverse.

The first Adaptive Control stop will be a normal soft stop. This allows the ASAB to learn the characteristics of the connected motor. This
motor data is used by the ASAB during subsequent Adaptive Control stops.
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NOTE
Adaptive Control will control the load according to the programmed profile. Stopping current will vary according to the
selected deceleration profile and stop time.

If replacing a motor connected to an ASAB programmed for Adaptive Control starting or stopping, or if the starter has been
tested on a different motor prior to actual installation, the starter will need to learn the characteristics of the new motor. The
ASAB will automatically re-learn the motor's characteristics if parameter 1A Motor Full Load Current or parameter 2L Adaptive
Control Gain is changed.

Brake
Brake reduces the time required to stop the motor.

During braking an increased noise level from the motor may be audible. This is a normal part of motor braking.

When brake is selected, the ASAB uses DC injection to slow the motor.

ASAB braking:
e Does not require the use of a DC brake contactor
e  Controls all three phases so that the braking currents and associated heating are evenly distributed through the motor.

CAUTION
A If the brake torque is set too high, the motor will stop before the end of the brake time and the motor will suffer unnecessary
heating which could result in damage. Careful configuration is required to ensure safe operation of the starter and motor.

A high brake torque setting can result in peak currents up to motor DOL being drawn while the motor is stopping. Ensure
protection fuses installed in the motor branch circuit are selected appropriately.

CAUTION
A Brake operation causes the motor to heat faster than the rate calculated by the motor thermal model.  If you are using
brake, install a motor thermistor or allow sufficient restart delay (parameter 5A).

Braking has two stages:
e  Pre-brake: provides an intermediate level of braking to slow motor speed to a point where full brake can be operated
successfully (approximately 70% speed).
e  Full brake: brake provides maximum braking torque but is ineffective at speeds greater than approximately 70%.

To configure the ASAB for brake operation:

1. Set parameter 2| for the desired stopping time duration (1). This is the total braking time and must be set sufficiently longer than
the brake time (parameter 15H) to allow the pre-braking stage to reduce motor speed to approximately 70%. If the stop time is too
short, braking will not be successful and the motor will coast to stop.

2. SetBrake Time (parameter 15H) to approximately one quarter of the programmed Stop Time. This sets the time for the Full Brake
stage (2).

3. Adjust the Brake Torque (parameter 15G) so that the desired stopping performance is achieved. If set too low, the motor will not

stop completely and will coast to stop by the end of the braking period.

100%
1: Stop time (parameter 21)

2: Brake time (parameter 15H)
3: Coast to stop time

75%

50%

Speed

25%]

Time

CAUTION
A When using DC brake, the mains supply must be connected to the soft starter (input terminals L1, L2, L3) in positive phase
sequence and parameter 4B Phase Sequence must be set to Positive Only.

NOTE
For loads which may vary between braking cycles, install a zero speed sensor to ensure that the soft starter ends DC
braking when the motor stops. This avoids unnecessary heating of the motor.

For more information on using the ASAB with an external speed sensor (eg for applications with variable load during the
braking cycle), refer to DC Brake with External Zero Speed Sensor on page 58.
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Jog Operation

Jog runs the motor at reduced speed, to allow alignment of the load or to assist servicing. The motor can be jogged in either forward or
reverse direction.

The maximum available torque for jog forward is approximately 50%~75% of motor full load torque (FLT) depending on the motor. The
torque when the motor is jogged in reverse is approximately 25% to 50% of FLT.

Parameter 15F Jog Torque controls how much of the maximum available jog torque the soft starter will apply to the motor.

NOTE
Setting parameter 15F above 50% may cause increased shaft vibration.

100%

| @
80%1 1. Motor FLT

70%1 2. Jog forward maximum torque
60%1 a 3. Jog reverse maximum torque
50%

40%
30%1

20%

10%]
0%

Available torque

05723.D

To activate jog operation, use a programmable input (parameter 6D).  If any other command is received when jogging the starter will
stop and await a new command.

NOTE
E Soft start and soft stop are not available during jog operation.

Jog is only available for the primary motor.
CAUTION
Slow speed running is not intended for continuous operation due to reduced motor cooling.
Jog operation causes the motor to heat faster than the rate calculated by the motor thermal model. If you are using jog,
install a motor thermistor or allow sufficient restart delay (parameter 5A)
Inside Delta Operation

Adaptive Control, Jog, Brake and PowerThrough functions are not supported with inside delta (six-wire) operation.  If these functions
are programmed when the starter is connected inside delta the behaviour is as given below:

Adaptive Control Start The starter performs a constant current start.

Adaptive Control Stop The starter performs a TVR soft stop if parameter 2| Stop Time is >0 secs. If parameter 2| is set to 0
secs the starter performs a coast to stop.

Jog The starter issues a warning with the error message Unsupported Option.

Brake The starter performs a coast to stop.

PowerThrough The starter trips with the error message Lx-Tx Shorted.

NOTE
. When connected in inside delta, current imbalance is the only phase loss protection that is active during run. Do not
disable current imbalance protection (parameter 4A) during inside delta operation.

CAUTION
Inside delta operation is only possible with mains voltage < 600 VAC.
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Programming Menu

The Programming Menu lets you view and change programmable parameters that control how the ASAB operates.

To open the Programming Menu, press the MENU/ENTER button while viewing the status or graph screens.

To navigate through the Programming Menu:

to scroll through parameter groups, press the A or ¥ button.

to open a submenu, press the MENU/ENTER button.

to view the parameters in a group, press the MENU/ENTER button.

to return to the previous level, press the EXIT button.

to close the Programming Menu, press EXIT repeatedly or press the STATUS or GRAPHS button.

To change a parameter value:

scroll to the appropriate parameter in the Programming Menu and press MENU/ENTER to enter edit mode.

to alter the parameter setting, use the A and V¥ buttons. Pressing A or ¥ once will increase or decrease the value by
one unit. If the button is held for longer than five seconds, the value will increase or decrease at a faster rate.

to save changes, press MENU/ENTER. The setting shown on the display will be saved and the keypad will return to the
parameter list.

to cancel changes, press EXIT. The keypad will ask for confirmation, then return to the parameter list without saving
changes.

You can access the Programming Menu at any time, including while the soft starter is running.  Any changes to the start profile take
effect immediately.

The Programming Menu contains four sub-menus:

Quick Setup Menu Provides access to quick setup options for common applications.

Standard Menu The Standard Menu provides access to commonly used parameters, allowing you to configure the

ASAB to suit your application.

Extended Menu The Extended Menu provides access to all the ASAB's programmable parameters, allowing

experienced users to take advantage of advanced features.

Setup Tools Setup Tools includes maintenance options to configure the ASAB's date and time or load a

standard parameter set.
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Quick Setup

The Quick Setup Menu makes it easy to configure the ASAB for common applications. The ASAB selects the parameters relevant to the
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application and suggests a typical setting, and you can adjust each parameter to suit your exact requirements.

Always set parameter 1A Motor Full Load Current to match the motor's nameplate full load current. The suggested value is the starter's

minimum full load current.

On the display, the highlighted values are suggested values and the values enclosed in a box are the loaded values.

Application Parameter Suggested value

Pump Centrifugal Motor Full Load Current Model dependent
Start Mode Adaptive Control
Adaptive Start Profile Early Acceleration
Start Ramp Time 10 seconds
Stop Mode Adaptive Control
Adaptive Stop Profile Late Deceleration
Stop Time 15 seconds

Pump Submersible Motor Full Load Current Model dependent
Start Mode Adaptive Control
Adaptive Start Profile Early Acceleration
Start Ramp Time 5 seconds
Stop Mode Adaptive Control
Adaptive Stop Profile Late Deceleration
Stop Time 5 seconds

Fan Damped Motor Full Load Current Model dependent
Start Mode Constant Current
Current Limit 350%

Fan Undamped Motor Full Load Current Model dependent
Start Mode Adaptive Control
Adaptive Start Profile Constant Acceleration
Start Ramp Time 20 seconds
Excess Start Time 30 seconds
Locked Rotor Time 20 seconds

Compressor Screw Motor Full Load Current Model dependent
Start Mode Constant Current
Start Ramp Time 5 seconds
Current Limit 400%

Compressor Recip Motor Full Load Current Model dependent
Start Mode Constant Current
Start Ramp Time 5 seconds
Current Limit 450%

Conveyor Motor Full Load Current Model dependent
Start Mode Constant Current
Start Ramp Time 5 seconds
Current Limit 400%
Stop Mode Adaptive Control
Adaptive Stop Profile Constant Deceleration
Stop Time 10 seconds

Crusher Rotary Motor Full Load Current Model dependent
Start Mode Constant Current
Start Ramp Time 10 seconds
Current Limit 400%
Excess Start Time 30 seconds
Locked Rotor Time 20 seconds

Crusher Jaw Motor Full Load Current Model dependent
Start Mode Constant Current
Start Ramp Time 10 seconds
Current Limit 450%
Excess Start Time 40 seconds
Locked Rotor Time 30 seconds
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Standard Menu
The standard menu provides access to commonly used parameters, allowing the user to configure the ASAB as required for the
application.
Default Setting

1 Motor Details

1A Motor Full Load Current Model dependent
2 Primary Start/Stop

2A  Start Mode
2B Current Limit

Constant Current
350%

2C Initial Current 350%

2D Start Ramp Time 00:10 mm:ss

2G Excess Start Time 00:20 mm:ss

2H Stop Mode Coast To Stop

2| Stop Time 00:00 mm:ss
4 Protection Levels

4B Phase Sequence

Any Sequence

4C Undercurrent 20% FLC

4D Instantaneous Overcurrent 400% FLC

4E Input A Trip Always Active
5 Protection Delays

5C Undercurrent Delay 00:05 mm:ss

5D Instantaneous Overcurrent Delay 00:00 mm:ss

5E Input A Trip Delay 00:00 mm:ss

5F Input A Initial Delay 00:00 mm:ss
6 Inputs

6D Input A Function Motor Set Select

6E Input A Name Input Trip

7 Relay Outputs

TA Relay A Function

Main Contactor

7B Relay A On Delay 00:00 mm:ss
7C Relay A Off Delay 00:00 mm:ss
7D Relay B Function Run
7E Relay B On Delay 00:00 mm:ss
7F Relay B Off Delay 00:00 mm:ss
7G Relay C Function Trip
7H Relay C On Delay 00:00 mm:ss
71 Relay C Off Delay 00:00 mm:ss
7J Low Current Flag 50% FLC
7K High Current Flag 100% FLC
7L Motor Temperature Flag 80% FLC

10 Display
10A Language English
10B User Screen - Top Left Starter State
10C User Screen - Top Right Blank
10D User Screen - Bottom Left Hours Run
10E User Screen - Bottom Right Blank
10J Display A or kW Current

ASAB
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Default Setting
1 Motor Details
1A Motor Full Load Current Model dependent
1B Locked Rotor Time 00:10 mm:ss
1C  Motor FLC-2 Model dependent
1D  Locked Rotor Time-2 00:10 mm:ss
1E  Dual Thermal Model Single
2 Primary Start/Stop
2A  Start Mode Constant Current
2B Current Limit 350% FLC
2C Initial Current 350% FLC
2D Start Ramp Time 00:10 mm:ss
2E Kickstart Level 500% FLC
2F  Kickstart Time 0ms
2G Excess Start Time 00:20 mm:ss
2H  Stop Mode Coast To Stop
2l Stop Time 00:00 mm:ss
2J  Adaptive Start Profile Constant Acceleration
2K Adaptive Stop Profile Constant Deceleration
2L Adaptive Control Gain 75%
3 Secondary Start/Stop
3A  Start Mode-2 Constant Current
3B Current Limit-2 350% FLC
3C Initial Current-2 350% FLC
3D Start Ramp-2 00:10 mm:ss
3E Kickstart Level-2 500% FLC
3F  Kickstart Time-2 0ms
3G Excess Start Time-2 00:20 mm:ss
3H Stop Mode-2 Coast To Stop
3l Stop Time-2 00:00 mm:ss
3J  Adaptive Start Profile-2 Constant Acceleration
3K Adaptive Stop Profile-2 Constant Deceleration
3L Adaptive Control Gain-2 75%
4 Protection Levels
4A  Current Imbalance 30%
4B  Phase Sequence Any Sequence
4C  Undercurrent 20% FLC
4D Instantaneous Overcurrent 400% FLC
4E  Input A Trip Always Active
4F  Motor Temperature Check Do Not Check
4G Frequency Check Start/Run
4H  Frequency Variation +5Hz
5 Protection Delays
5A  Restart Delay 00:10 mm:ss
5B  Current Imbalance Delay 00:03 mm:ss
5C  Undercurrent Delay 00:05 mm:ss
5D Instantaneous Overcurrent Delay 00:00 mm:ss
5E Input A Trip Delay 00:00 mm:ss
5F Input A Initial Delay 00:00 mm:ss
5G Frequency Delay 00:01 mm:ss
6 Inputs
6A Local/Remote LCL/RMT Anytime
6B Comms in Remote Enable Control in RMT
6C Remote Reset Logic Normally Closed (N/C)
6D Input A Function Motor Set Select
6E Input A Name Input Trip
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7 Relay Outputs
7A  Relay A Function Main Contactor
7B Relay A On Delay 00:00 mm:ss
7C  Relay A Off Delay 00:00 mm:ss
7D Relay B Function Run
7E  Relay B On Delay 00:00 mm:ss
7F  Relay B Off Delay 00:00 mm:ss
7G Relay C Function Trip
7TH Relay C On Delay 00:00 mm:ss
71 Relay C Off Delay 00:00 mm:ss
7J  Low Current Flag 50% FLC
7K High Current Flag 100% FLC
7L Motor Temperature Flag 80%
8 Analog Output
8A  Analog Output A Current (% FLC)
8B Analog A Scale 4-20 mA
8C Analog A Maximum Adjustment 100%
8D Analog A Minimum Adjustment 0%
9 Auto-Reset
9A  Auto-Reset Action Do Not Auto-Reset
9B Maximum Resets 1
9C Reset Delay Groups A&B 00:05 mm:ss
9D Reset Delay Group C 5 minutes
10 Display
10A Language English
10B User Screen - Top Left Starter State
10C User Screen - Top Right Blank
10D User Screen - Bottom Left Hours Run
10E User Screen - Bottom Right Blank
10F Graph Timebase 10 seconds
10G Graph Maximum Adjustment 400%
10H Graph Minimum Adjustment 0%
101 Mains Reference Voltage 400V
10J Display A or kW Current
15 Restricted
15A Access Code 0000
15B Adjustment Lock Read & Write
15C Emergency Run Disable
15D Current Calibration 100%
15E Shorted SCR Action 3-Phase Control Only
15F Jog Torque 50%
15G Brake Torque 20%
15H Brake Time 00:01 mm:ss
151 Brake Torque-2 20%
15J Brake Time-2 00:01 mm:ss
16 Protection Action
16A Motor Overload Trip Starter
16B Current Imbalance Trip Starter
16C Undercurrent Trip Starter
16D Instantaneous Overcurrent Trip Starter
16E Input A Trip Trip Starter
16F Frequency Trip Starter
16G Motor Thermistor Trip Starter
16H Excess Start Time Trip Starter
161  Starter Communication Trip Starter
16J Heatsink Overtemperature Trip Starter
16K Battery/Clock Trip Starter
16L Network Communication Trip Starter
16M Low Control Volts Trip Starter

ASAB
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Parameter Descriptions
1 Motor Details

NOTE
. Parameter 1B determines the trip current for motor overload protection. The default setting of parameter 1B provides
Motor Overload Protection: Class 10, Trip Current 105% of FLA (full load amperage) or equivalent.

1A - Motor FLC

Range: Model dependent

Description: Matches the starter to the connected motor's full load current.  Set to the full load current (FLC) rating shown on
the motor nameplate.

1B - Locked Rotor Time

Range: 0:01 - 2:00 (minutes:seconds) Default: 10 seconds

Description: Sets the maximum length of time the motor can sustain locked rotor current from cold before reaching its
maximum temperature. Set according to the motor datasheet.

1C - Motor FLC-2

Range: Model dependent
Description: Sets the secondary motor's full load current.

1D - Locked Rotor Time-2

Range: 0:01 - 2:00 (minutes:seconds) Default: 10 seconds

Description: Sets the maximum length of time the motor can sustain locked rotor current from cold before reaching its
maximum temperature. Set according to the motor datasheet.

1E - Dual Thermal Model

Options: Single (default)
Dual
Description: Activates dual thermal modelling. The dual thermal model is required only if the ASAB is controlling two

physically separate motors.

NOTE
. The second thermal model is only active if parameter 1E Dual Thermal Model is set to 'Dual' and the starter is using the
secondary motor set (a programmable input is set to 'Motor Set Select' and the input is active).

2 Primary Start/Stop

2A - Start Mode

Options: Constant Current (default)
Adaptive Control
Description: Selects the soft start mode.

2B - Current Limit

Range: 100% - 600% FLC Default: 350%
Description: Sets the current limit for constant current and current ramp soft starting, as a percentage of motor full load current.

2C - Initial Current

Range: 100% - 600% FLC Default: 350%

Description: Sets the initial start current level for current ramp starting, as a percentage of motor full load current. Set so that
the motor begins to accelerate immediately after a start is initiated.
If current ramp starting is not required, set the initial current equal to the current limit.

2D - Start Ramp Time

Range: 1-180 (seconds) Default: 10 seconds

Description: Sets the total start time for an Adaptive Control start or the ramp time for current ramp starting (from the initial
current to the current limit).
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2E - Kickstart Level

Range: 100% - 700% FLC Default: 500%
Description: Sets the level of the kickstart current.

2F - Kickstart Time

Range: 0 - 2000 milliseconds Default: 0000 milliseconds
Description: Sets the kickstart duration. A setting of 0 disables kickstart.

CAUTION
A Kickstart subjects the mechanical equipment to increased torque levels. Ensure the motor, load and couplings can handle
the additional torque before using this feature.

2G - Excess Start Time

Excess start time is the maximum time the ASAB will attempt to start the motor.  If the motor does not transition to Run mode within the
programmed limit, the starter will trip. Set for a period slightly longer than required for a normal healthy start. A setting of 0 disables
excess start time protection.

Range: 0:00 - 4:00 (minutes:seconds) Default: 20 seconds
Description: Set as required.

2H - Stop Mode

Options: Coast To Stop (default)
TVR Soft Stop
Adaptive Control
Brake
Description: Selects the stop mode.
2] - Stop Time
Range: 0:00 - 4:00 (minutes:seconds) Default: 0 second
Description: Sets the time for soft stopping the motor using timed voltage ramp or Adaptive Control.

If a main contactor is installed, the contactor must remain closed until the end of the stop time. Use a
programmable output configured to Run to control the main contactor. Sets the total stopping time when using
brake.

2J - Adaptive Start Profile

Options: Early Acceleration
Constant Acceleration (default)
Late Acceleration

Description: Selects which profile the ASAB will use for an Adaptive Control soft start.

2K - Adaptive Stop Profile

Options: Early Deceleration
Constant Deceleration (default)
Late Deceleration

Description: Selects which profile the ASAB will use for an Adaptive Control soft stop.

2L - Adaptive Control Gain

Range: 1% - 200% Default: 75%
Description: Adjusts the performance of Adaptive Control. This setting affects both starting and stopping control.

NOTE

We recommend leaving the gain setting at the default level unless performance is not satisfactory.
If the motor accelerates or decelerates too quickly at the end of a start or stop, increase the gain setting by 5%~10%. If
the motor speed fluctuates during starting or stopping, decrease the gain setting slightly.
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3 Secondary Start/Stop

Refer to the Primary Start/Stop parameters for parameter details.

3A - Start Mode-2

Options: Constant Current (default)
Adaptive Control
Description: Selects the soft start mode.

3B - Current Limit-2

Range: 100% - 600% FLC Default: 350%
Description: Sets the current limit for constant current and current ramp soft starting, as a percentage of motor full load current.

3C - Initial Current-2

Range: 100% - 600% Default: 350%

Description: Sets the initial start current level for current ramp starting, as a percentage of motor full load current. Set so that
the motor begins to accelerate immediately after a start is initiated.
If current ramp starting is not required, set the initial current equal to the current limit.

3D - Start Ramp Time-2

Range: 1-180 (seconds) Default: 10 seconds

Description: Sets the total start time for an Adaptive Control start or the ramp time for current ramp starting (from the initial
current to the current limit).

3E - Kickstart Level-2

Range: 100% - 700% FLC Default: 500%
Description: Sets the level of the kickstart current.

3F - Kickstart Time-2

Range: 0 - 2000 (milliseconds) Default: 0000 milliseconds
Description: Sets the kickstart duration. A setting of 0 disables kickstart.

3G - Excess Start Time-2

Range: 0:00 - 4:00 (minutes:seconds) Default: 20 seconds
Description: Set as required.

3H - Stop Mode-2

Options: Coast To Stop (default)
TVR Soft Stop
Adaptive Control
Brake
Description: Selects the stop mode.
31 - Stop Time-2
Range: 0:00 - 4:00 (minutes:seconds) Default: 0 second
Description: Sets the stop time.

3J - Adaptive Start Profile-2

Options: Early Acceleration
Constant Acceleration (default)
Late Acceleration

Description: Selects which profile the ASAB will use for an Adaptive Control soft start.

3K - Adaptive Stop Profile-2

Options: Early Deceleration
Constant Deceleration (default)
Late Deceleration

Description: Selects which profile the ASAB will use for an Adaptive Control soft stop.
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3L - Adaptive Control Gain-2

Range: 1% - 200% Default: 75%
Description: Adjusts the performance of Adaptive Control. This setting affects both starting and stopping control.

4 Protection Levels

4A - Current Imbalance

Range: 10% - 50% Default: 30%
Description: Sets the trip point for current imbalance protection.

4B - Phase Sequence

Options: Any Sequence (default)
Positive Only
Negative Only
Description: Selects which phase sequences the soft starter will allow at a start. During its pre-start checks, the starter

examines the sequence of the phases at its input terminals and trips if the actual sequence does not match the
selected option.

4C - Undercurrent

Range: 0% - 100% Default: 20%

Description: Sets the trip point for undercurrent protection, as a percentage of motor full load current. Set to a level between
the motor's normal working range and the motor's magnetising (no load) current (typically 25% to 35% of full load
current). A setting of 0% disables undercurrent protection.

4D - Instantaneous Overcurrent

Range: 80% - 600% FLC Default:400%
Description: Sets the trip point for instantaneous overcurrent protection, as a percentage of motor full load current.

4E - Input A Trip

Options: Always Active (default) A trip can occur at any time when the soft starter is receiving power.
Operating Only A trip can occur while the soft starter is running, stopping or starting.
Run Only A trip can only occur while the soft starter is running.

Description: Selects when an input trip can occur.

4F — Motor Temperature Check

Options: Do Not Check (default)
Check
Description: Selects whether the ASAB will verify the motor has sufficient thermal capacity for a successful start. The soft

starter compares the motor's calculated temperature with the temperature rise from the last motor start and only
operates if the motor is cool enough to start successfully.

4G - Frequency Check

Options: Do Not Check
Start Only
Start/Run (default)
Run Only
Description: Determines when and if the starter will monitor for a frequency trip.

4H - Frequency Variation

Options: +2Hz
+ 5 Hz (default)
+10Hz
+15Hz
Description: Selects the soft starter's tolerance for frequency variation.
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5 Protection Delays

5A - Restart Delay

Range: 00:01 - 60:00 (minutes:seconds) Default: 10 seconds

Description: The ASAB can be configured to force a delay between the end of a stop and the beginning of the next start.
During the restart delay period, the display shows the time remaining before another start can be attempted.

5B - Current Imbalance Delay

Range: 0:00 - 4:00 (minutes:seconds) Default: 3 seconds
Description: Slows the ASAB's response to current imbalance, avoiding trips due to momentary fluctuations.

5C - Undercurrent Delay

Range: 0:00 - 4:00 (minutes:seconds) Default: 5 seconds
Description: Slows the ASAB's response to undercurrent, avoiding trips due to momentary fluctuations.

5D - Instantaneous Overcurrent Delay

Range: 0:00 - 1:00 (minutes:seconds) Default: 0 second
Description: Slows the ASAB's response to overcurrent, avoiding trips due to momentary overcurrent events.

5E - Input A Trip Delay

Range: 0:00 - 4:00 (minutes:seconds) Default: 0 second
Description: Sets a delay between the input activating and the soft starter tripping.

5F — Input A Initial Delay

Range: 00:00 - 30:00 (minutes:seconds) Default: 0 second

Description: Sets a delay before an input trip can occur.  The initial delay is counted from the time a start signal is received.
The state of the input is ignored until the initial delay has elapsed.

5G - Frequency Delay

Range: 0:01 - 4:00 (minutes:seconds) Default: 1 second
Description: Slows the ASAB's response to frequency disturbances, avoiding trips due to momentary fluctuations.
6 Inputs

6A - Local/Remote

Options: LCL/RMT Anytime LOCAL/REMOTE button is always enabled.

LCL/RMT When Off LOCAL/REMOTE button is enabled when the starter is off.

Local Control Only All remote inputs are disabled.

Remote Control Only Local control buttons (START, RESET, LOCAL/REMOTE) are disabled.
Description: Selects when the LOCAL/REMOTE button can be used to switch between local and remote control, and

enables or disables the local control buttons and remote control inputs.
The STOP button on the keypad is always enabled.

6B — Comms in Remote

Options: Disable Control in RMT
Enable Control in RMT (default)
Description: Selects whether the starter will accept Start and Stop commands from the serial communication network when in

Remote mode. The Reset and Local/Remote Control commands are always enabled.

6C - Remote Reset Logic

Options: Normally Closed (default)
Normally Open
Description: Selects whether the ASAB's remote reset input (terminals 58, 57) is normally open or normally closed.
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6D - Input A Function

Options: Motor Set Select (default) The ASAB can be configured with two separate sets of motor data.
To use the secondary motor data, parameter 6D must be set to 'Motor Set
Select' and 53, 55 must be closed when a start command is given. The ASAB
checks which motor data to use at a start, and will use that motor data for the

entire start/stop cycle.

Input Trip (N/O) Input A can be used to trip the soft starter. When parameter 6D is set to Input
Trip (N/O), a closed circuit across 53, 55 trips the soft starter.

Input Trip (N/C) When parameter 6D is set to Input Trip (N/C), an open circuit across 53, 55 trips
the soft starter.

Local/Remote Select Input A can be used to select between local and remote control, instead of using

the LOCAL/REMOTE button on the keypad. When the input is open, the
starter is in local mode and can be controlled via the keypad. When the input is
closed, the starter is in remote mode. The START and LOCAL/REMOTE
buttons are disabled, and the soft starter will ignore any Local/Remote select
command from the serial communications network.

To use Input A to select between local and remote control, parameter 6A must
be set to 'LCL/RMT Anytime' or 'LCL/RMT When Off'.

Emergency Run In emergency run the soft starter continues to run until stopped, ignoring all trips
and warnings (refer to parameter 15C for details).

Closing the circuit across 53, 55 activates emergency run.
Opening the circuit ends emergency run and the ASAB stops the motor.

Starter Disable The ASAB can be disabled via the control inputs. An open circuit across 53, 55
will disable the starter. The ASAB will not respond to start commands.  If
running, the soft starter will allow the motor to coast to stop, ignoring the soft
stop mode set in parameter 2H.

Jog Forward Activates jog operation in a forward direction (will operate only in Remote mode).
Jog Reverse Activates jog operation in reverse direction (will operate only in Remote mode).
Description: Selects the function of Input A.

6E - Input A Name

Options: Input Trip (default) No Flow
Low Pressure Starter Disable
High Pressure Controller
Pump Fault PLC
Low Level Vibration
High Level
Description: Selects a message for the keypad to display when Input A is active.
7 Relay Outputs
7A - Relay A Function
Options: Off Relay A is not used.
Main Contactor (default) The relay closes when the ASAB receives a start command, and remains closed
as long as the motor is receiving voltage.
Run The relay closes when the starter changes to run state.
Trip The relay closes when the starter trips (refer to parameter 16A to 16M).
Warning The relay closes when the starter issues a warning (refer to parameter 16A to
16M).
Low Current Flag The relay closes when the low current flag activates while the motor is running
(refer to parameter 7J Low Current Flag).
High Current Flag The relay closes when the high current flag activates while the motor is running
(refer to parameter 7K High Current Flag).
Motor Temperature Flag The relay closes when the motor temperature flag activates (refer to parameter

7L Motor Temperature Flag).

Description: Selects the function of Relay A (normally open).

7B, 7C — Relay A Delays

The ASAB can be configured to wait before opening or closing Relay A.

Parameter 7B Relay A On Delay

Range: 0:00 - 5:00 (minutes:seconds) Default: 0 second
Description: Sets the delay for closing Relay A.
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Parameter 7C Relay A Off Delay
Range: 0:00 - 5:00 (minutes:seconds) Default: 0 second
Description: Sets the delay for re-opening Relay A.

7D~T7I - Output Relays B & C

Parameters 7D~71 configure the operation of Relays B and C in the same way as parameters 7A~7C configure Relay A. Refer to Relay
A for details.

Relay B is a changeover relay.
e 7D Relay B Function  Default: Run
e  7E Relay B On Delay
e T7F Relay B Off Delay

Relay C is normally open.
e  7G Relay C Function  Default: Trip
e  7H Relay C On Delay
e 7l Relay C Off Delay

7J, TK - Low Current Flag and High Current Flag

The ASAB has low and high current flags to give early warning of abnormal operation. The current flags can be configured to indicate
an abnormal current level during operation, between the normal operating level and the undercurrent or instantaneous overcurrent trip
levels. The flags can signal the situation to external equipment via one of the programmable outputs.

The flags clear when the current returns within the normal operating range by 10% of the programmed flag value.

Parameter 7J Low Current Flag
Range: 1% - 100% FLC Default: 50%
Description: Sets the level at which the low current flag operates, as a percentage of motor full load current.

Parameter 7K High Current Flag
Range: 50% - 600% FLC Default: 100%
Description: Sets the level at which the high current flag operates, as a percentage of motor full load current.

7L — Motor Temperature Flag

The ASAB has a motor temperature flag to give early warning of abnormal operation. The flag can indicate that the motor is operating
above its normal operating temperature but lower than the overload limit. The flag can signal the situation to external equipment via one
of the programmable outputs.

Range: 0% - 160% Default: 80%
Description: Sets the level at which the motor temperature flag operates, as a percentage of the motor's thermal capacity.
8.4.8 8 Analog Output

The ASAB has an analog output, which can be connected to associated equipment to monitor motor performance.

8A - Analog Output A

Options: Current (% FLC) (default) Current as a percentage of motor full load current.
Motor Temp (%) Motor temperature as a percentage of the motor's thermal capacity.
Motor kW (%) Measured motor kilowatts, as a percentage of maximum kW.
Motor kVA (%) Measured motor kilovolt amperes, as a percentage of maximum kVA.
Motor pf Motor power factor, measured by the soft starter.
Measured motor kW: 3 x average current x mains reference voltage x measured power factor
Maximum motor kW: V3 x motor FLC x mains reference voltage. Power factor is assumed to be 1
Measured motor kVA: 3 x average current x mains reference voltage
Maximum motor kVA: 3 x motor FLC x mains reference voltage

Description: Selects which information will be reported via the analog output.

8B - Analog A Scale

Range: 0-20 mA
4-20 mA (default)

Description: Selects the range of the analog output.
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8C - Analog A Maximum

Range:
Description:

0% - 600% Default: 100%

Calibrates the upper limit of the analog output to match the signal measured on an external current measuring
device.

8D - Analog A Minimum

Range:
Description:

8.4.9 9 Auto-Reset

0% - 600% Default: 0%

Calibrates the lower limit of the analog output to match the signal measured on an external current measuring
device.

The ASAB can be programmed to automatically reset certain trips, which can help minimise operating downtime. Trips are divided into
three categories for auto-reset, depending on the risk to the soft starter:

Group

A Currentimbalance
Phase Loss
Power loss
Frequency

B Undercurrent
Instantaneous overcurrent
Input A Trip

C  Motor overload
Motor thermistor
Heatsink Overtemperature

Other trips cannot be automatically reset.

This function is ideal for remote installations using 2-wire control in Remote mode. If the 2-wire start signal is present after an
auto-reset, the ASAB will restart.

9A - Auto-Reset Action

Options:

Description:

Do Not Auto-Reset (default)
Reset Group A

Reset Group A & B

Reset Group A,B & C

Selects which trips can be auto-reset.

9B - Maximum Resets

Range:
Description:

1-5 Default: 1

Sets how many times the soft starter will auto-reset, if it continues to trip. The reset counter increases by one
each time the soft starter auto-resets, and decreases by one after each successful start/stop cycle.

NOTE
If the starter is manually reset, the resets counter will return to zero.

9C - Reset Delay Groups A&B

Range:
Description:

00:05 - 15:00 (minutes:seconds) Default: 5 seconds
Sets the delay before resetting Group A and Group B trips.

9D - Reset Delay Group C

Range:
Description:
8.4.10 10 Display

5-60 (minutes) Default: 5 minutes
Sets the delay before resetting Group C trips.

10A - Language

Options:

Description:

English (default) Portugués
Chinese Frangais
Espariol Italiano
Deutsch Russian

Selects which language the keypad will use to display messages and feedback.
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10B, 10C, 10D, 10E - User-Programmable Screen

Options: Blank Displays no data in the selected area, allowing long messages to be shown
without overlapping.
Starter State The starter's operating state (starting, running, stopping or tripped). Only
available for top left and bottom left positions on the screen.
Motor Current The average current measured on three phases.
Motor pf The motor's power factor, measured by the soft starter.
Mains Frequency The average frequency measured on three phases.
Motor kW The motor's running power in kilowatts.
Motor HP The motor's running power in horsepower.
Motor Temp The motor's temperature, calculated by the thermal model.
kWh The number of kilowatt hours the motor has run via the soft starter.
Hours Run The number of hours the motor has run via the soft starter.
Description: Selects which information will be displayed on the programmable monitoring screen.
e 10B User Screen - Top Left Default: Starter State
e 10C User Screen - Top Right Default: Blank
e 10D User Screen - Bottom Left Default: Hours Run

e 10E User Screen - Bottom Right Default: Blank

10F - Graph Timebase

Options: 10 seconds (default)
30 seconds
1 minute
5 minutes
10 minutes
30 minutes
1 hour

Description: Sets the graph time scale. The graph will progressively replace the old data with new data.

10G - Graph Maximum

Range: 0% - 600% Default:400%
Description: Adjusts the upper limit of the performance graph.

10H - Graph Minimum

Range: 0% - 600% Default: 0%
Description: Adjusts the lower limit of the performance graph.

101 — Mains Reference Voltage

Range: 100 -690 V Default: 400 V

Description: Sets the nominal mains voltage for the keypad's monitoring functions. This is used to calculate motor kilowatts
and kilovolt amperes (kVA) but does not affect the ASAB's motor control or protection.

10J - Display A or kW

Options: Current (default)

Motor kW
Description: Selects whether the ASAB will display current (amperes) or motor kilowatts on the main monitoring screen.
15 Restricted

15A - Access Code

Range: 0000 - 9999 Default: 0000

Description: Sets the access code to control access to restricted sections of the menus.
Use the EXIT and MENU/ENTER buttons to select which digit to alter and use the A and V¥ buttons to
change the value.

NOTE
In the event of a lost access code, contact your supplier for a master access code that allows you to re-program a new
access code.
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15B - Adjustment Lock

Options: Read & Write (default) Allows users to alter parameter values in the Programming Menu.
Read Only Prevents users altering parameter values in the Programming Menu.
Parameter values can still be viewed.

Description: Selects whether the keypad will allow parameters to be changed via the Programming Menu.

15C - Emergency Run

Options: Disable (default)
Enable
Description: Selects whether the soft starter will permit emergency run operation. In emergency run, the soft starter will start

(if not already running) and continue to operate until emergency run ends, ignoring stop commands and trips.
Emergency run is controlled using a programmable input.

CAUTION
A Continued use of Emergency Run is not recommended. Emergency Run may compromise the starter life as all protections
and trips are disabled.

Using the starter in 'Emergency Run' mode will void the product warranty.

15D - Current Calibration

Range: 85% - 115% Default: 100%
Description: Calibrates the soft starter's current monitoring circuits to match an external current metering device.
Use the following formula to determine the necessary adjustment:
Calibration (%) = Current shown on ASAB display
Current measured by external device
eg 102% = 66A
65A

NOTE
This adjustment affects all current-based functions and protections.

15E - Shorted SCR Action

Options: 3-Phase Control Only (default)
PowerThrough
Description: Selects whether the soft starter will allow PowerThrough operation, if the soft starter is damaged on one phase.

The soft starter will use two-phase control, allowing the motor to continue operating in critical applications.
o PowerThrough can only operate with internally bypassed soft starters.

e PowerThrough is only available with in-line installations. If the starter is installed inside delta,
PowerThrough will not operate.

e PowerThrough remains active until '3-Phase Control Only' is reselected.
A shorted SCR or a short within the bypass contactor will trip the starter on ‘Lx-Tx shorted’. If PowerThrough is

enabled, the trip can be reset and subsequent starts will use PowerThrough two-phase control; however not all
features will be available. The trip LED will flash and the display will indicate ‘2 Phase - Damaged SCR'.

CAUTION
A PowerThrough uses a two-phase soft start technology and additional care is required when sizing circuit breakers and
protection. Contact your local supplier for assistance.

CAUTION
A The starter will trip on Lx-Tx Shorted on the first start attempt after control power is applied. PowerThrough will not operate
if control power is cycled between starts.

PowerThrough operation does not support Adaptive Control soft starting or soft stopping. In PowerThrough, the ASAB will
automatically select constant current soft starting and timed voltage ramp soft stopping. If PowerThrough is enabled,
parameters 2C and 2B must be set appropriately.

15F — Jog Torque

The ASAB can jog the motor at a reduced speed, which allows precise positioning of belts and flywheels. Jog can be used for either
forward or reverse operation.

Range: 20% - 100% Default: 50%

Description: Sets the current limit for jog operation.
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15G - Brake Torque

Range: 20% - 100% Default: 20%
Description: Sets the amount of brake torque the ASAB will use to slow the motor.

15H - Brake Time

Range: 1 - 30 (seconds) Default: 1 second
Description: Sets the duration for DC injection during a braking stop.

NOTE
Parameter 15H is used in conjunction with parameter 2. Refer to Brake for details.

15l - Brake Torque-2

Range: 20% - 100% Default: 20%
Description: Sets the amount of brake torque the ASAB will use to slow the motor.

15J - Brake Time-2

Range: 1 - 30 (seconds) Default: 1 second
Description: Sets the duration for DC injection during a braking stop.

16 Protection Action

CAUTION
A Defeating the protection may compromise the starter and motor, and should only be done in the case of emergency.

16A~16M - Protection Action

Options: Trip Starter (default)
Warn and Log
Log Only
Description: Selects the soft starter's response to each protection.
o 16A Motor Overload
o 16B Current Imbalance
o 16C Undercurrent
¢ 16D Instantaneous Overcurrent
¢ 16E Input A Trip
o 16F Frequency
o 166G Motor Thermistor
e 16H Excess Start Time
o 16l Starter Communication
o 16J Heatsink Overtemperature
¢ 16K Battery/Clock
o 16L Network Communication
o 16M Low Control Volts
8.5 Adjustment Lock
You can lock the Programming Menu to prevent users from altering parameter settings. The adjustment lock can be turned on and off
using parameter 15B.
To lock the programming menu:
1. Open the Programming Menu.
2. Open the Extended Menu.
3. Select 'Restricted'.
4.  Enter the Access Code.
5. Select parameter 15B Adjustment Lock
6. Select and store 'Read Only'.
If a user attempts to change a parameter value when the adjustment lock is active, an error message is displayed:
ACCESS DEMIED
ADT LOCE IS5 OH
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Access Code

Critical parameters (parameter group 15 and higher) are protected by a four-digit security access code, preventing unauthorised users
from viewing or modifying parameter settings.

When a user attempts to enter a restricted parameter group, the keypad prompts for an access code. The access code is requested
once for the programming session, and authorisation continues until the user closes the menu.

To enter the access code, use the EXIT and MENU/ENTER buttons to select a digit, and the A and ¥ buttons to change the
value. When all four digits match your access code, press MENU/ENTER. The keypad will display an acknowledgement message
before continuing.

EMTER ACCESS CODE
G

MENU/ENTER

ACCESS ALLOMWED
SUPERVISOR

To change the access code, use parameter 15A.

The default access code is 0000.
Setup Tools

Setup Tools includes maintenance options to configure the ASAB's date and time, reset the thermal models or load a standard
parameter set.

To access the Setup Tools, open the Programming Menu then select Setup Tools.
Set Date and Time

To set the date and time:

Open the Setup Tools.

Scroll to the date/time screen.

Press the MENU/ENTER button to enter edit mode.

Press the MENU/ENTER and EXIT buttons to select which part of the date or time to edit.
Use the A and 'V buttons to change the value.

6. To save changes, press the MENU/ENTER button. The ASAB will confirm the changes.
To cancel changes, press the EXIT button.

ISl

Load/Save Settings

The Load/Save Settings menu requires an access code and allows users to:
e  Load the ASAB's parameters with default values
e  Reload previously saved parameter settings from an internal file
e  Save the current parameter settings to an internal file

In addition to the factory default values file, the ASAB can store two user-defined parameter files. These files contain default values
until a user file is saved.

To load or save parameter settings:
1. Open the Setup Tools.

2. Scroll to Load/Save Settings and press the MENU/ENTER button. LOADSSAVE SETTIMGS
3. Scroll to the required function and press the MENU/ENTER button. LOaD DEFEULTS
LOAD USER SET 1
LOAaD USER SET 2

4. Atthe confirmation prompt, select YES to confirm or NO to cancel and then LOAD DEFBULTS
MENU/ENTER to load/save the selection. M
YES

When the action has been completed, the screen will briefly display a
confirmation message, then return to the status screens.
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Reset Thermal Models

NOTE
E This function is protected by the security access code.

The ASAB's advanced thermal modelling software constantly monitors the motor's performance. This allows the ASAB to calculate the
motor's temperature and ability to start successfully at any time. If the ASAB is configured for use on two motors, each motor's
temperature is modelled separately.

The thermal model for the active motor can be reset if required.

1. Open the Setup Tools.

2. Scroll to Reset Thermal Models and press MENU/ENTER. RESET THERMAL MODELS

M2 W
MENU/ENTER TO EESET

3. Use V¥ toselect Reset and press MENU/ENTER to confirm. T0 HOT RESET
RESET

4. When the thermal model has been reset, the screen will display a confirmation message
then return to the previous screen.

CAUTION
A Resetting the motor thermal model may compromise motor life and should only be done in the case of emergency.
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Logs Menu
The Logs Menu provides information on events, trips and starter performance.
Press the LOGS button to open the Logs Menu.

To navigate through the Logs Menu:
e toopenalog, press the MENU/ENTER button.
e toscroll through the entries in each log, press the A and ¥ buttons.
e toview details of a log entry, press the MENU/ENTER button.
o toreturn to the previous level, press the EXIT button.
e toclose the Logs Menu, press LOGS.

Trip Log

The Trip Log stores details of the eight most recent trips, including the date and time the trip happened. Trip 1 is the most recent and
trip 8 is the oldest stored trip.

To open the Trip Log:

1. Open the Logs Menu.

2. Scroll to Trip Log and press MENU/ENTER.

3. Usethe A and ¥ buttons to select a trip to view, and press MENU/ENTER to display details.

To close the log and return to the main display, press LOGS.
Event Log

The Event Log stores time-stamped details of the starter's 99 most recent events (actions, warnings and trips), including the date and
time of the event. Event 1 is the most recent and event 99 is the oldest stored event.

To open the Event Log:

1. Open the Logs Menu.

2. Scroll to Event Log and press MENU/ENTER.

3. Usethe A and 'V buttons to select an event to view, and press MENU/ENTER to display details.

To close the log and return to the main display, press LOGS.
Performance Counters

The performance counters store statistics on the starter's operation:
e Hours run (lifetime and since counter last reset)
e Number of starts (lifetime and since counter last reset)
e  Motor kWh (lifetime and since counter last reset)
e Number of times the thermal model has been reset

To view the counters:

1. Open the Logs Menu.

2. Scroll to counters and press MENU/ENTER.

3. Usethe A and 'V buttons to scroll through the counters. Press MENU/ENTER to view details.

4. Toreseta counter, press MENU/ENTER then use the A and ¥ buttons to select Reset/Do Not Reset. Press
MENU/ENTER to confirm the action.

To close the counter and return to the Logs Menu, press MENU/ENTER.

NOTE
é The reset counters function is protected by the access code.
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10 Application Examples
A selection of Application Notes are available describing advanced installation or configuration of the ASAB for situations with specific
performance requirements. Application notes are available for situations including brake and jog operation, pumping and advanced
protection options.
10.1 Installation with Main Contactor
The ASAB is installed with a main contactor (AC3 rated). Control voltage must be supplied from the input side of the contactor.
The main contactor is controlled by the ASAB Main Contactor output, which by default is assigned to Output Relay A (terminals 13, 14).
KI F1 7_/ ____________ ; 1 Three-phase supply
I R AN 2 Motor terminals
i - ?K] \,F/ 3 Control voltage (model dependent)
i T 1 4 Remote control inputs
I i P 4 5 Motor thermistor input
| ‘|—/|é—' \{,/ 6 Relay outputs
| :—/ ------------ ' K1 Main contactor
- o] 513 i I—E'/—l i~ 63 F1 Semiconductor fuses (optional)
- ‘._/'Q_I \%/ S1 Start/stop contact
E @ S2 Reset contact
13,14 Relay output A
A 13 21, 22,24 | Relay output B
o — o 33,34 Relay output C
14
S /—o——D—
A6 21 K1
o —o0
22
48+ G "’—\l—o
4 %
53 33
o — ——oO
550+ L /_304
54
o 4
o @
o
57
o
58
o —
64
O RN
6
° - 2
Parameter settings:
e  Parameter 7A Relay A Function
e  Select 'Main Contactor' - assigns the Main Contactor function to Relay Output A (default setting)
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10.2 Installation with Bypass Contactor

The ASAB is installed with a bypass contactor (AC1 rated). The bypass contactor is controlled by the ASAB Run Output which by default
is assigned to Output Relay B (terminals 21, 22, 24).

K1
i
"/E/ 1 Three-phase supply
2 Motor terminals
3 Control voltage (model dependent)
F1 4 Remote control inputs
- M~ 1_9')—1 2/m 5 Motor thermistor input
15 \f - 6 Relay outputs
I K1 Bypass contactor (external)
. 32—~ I—E'/—l 412 F1 Semiconductor fuses (optional)
o = ° S1 Start contact
L28 \{ S2 Stop contact
S3 Reset contact
- 53~ 1—(}"—1 6/T3 — Rere contac
\%/ 1 4 ) , elay output A
L3B 21,22, 24 | Relay output B
E
E @ 33,34 Relay output C
A4 13
o — ——o0
A5
o /—104
A6 21
o
40 22
o, 8| :
41 24
o~ il © I:I
53 33| Ki
o — —o0
55, L%
o
54
o 4
o O
o
57
o
58
o —-
64
O —
6
o — @

Parameter settings:
e  Parameter 7D Relay B Function
e  Select 'Run’ - assigns the run output function to Relay Output B (default value).
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In normal operation the ASAB is controlled via a remote two-wire signal (terminals 56, 57).

Emergency Run Operation

Emergency Run is controlled by a two-wire circuit connected to Input A (terminals 53, 55). Closing Input A causes the ASAB to run the
motor and ignore certain trip conditions.

Ki F1 f_/ ____________ i 1 Three-phase supply
BSOS [P 2 2 Motor terminals
| - 7’<| \:}/ 3 Control voltage (model dependent)
i T T ! 4 Remote control inputs
_/f/__l-__-_--__ 32, | B 1L YT 5 Motor thermistor input
i I—(lé—l \’F/ 6 Relay outputs
| :—/ ------------ ' S1 Start/stop contact
L N S2 Reset contact
- ]_/'Q_I \%/ S3 Emergency Run Contact
g @ 13, 14 Relay output A
21,22,24 |Relay output B
A4 13 33,34 Relay output C
o — ——0
A5
: ] o
21
& 3
40 22
O+ 6 -0—\l—o
24
4C1) %
ss — |8 ¥
34
56+ L A
54
o
1§ %6
57
o
2 =
64
o
.
o o

Parameter settings:

e  Parameter 6D Input A Function
e  Select 'Emergency Run' - assigns Input A for Emergency Run function.
e  Parameter 15C Emergency Run

e  Select 'Enable’ - Enables Emergency Run mode.

NOTE

Although the Emergency Run satisfies the functionality requirements of Fire Mode, Santerno does not recommend its

use in situations that require testing and/or compliance with specific standards as it is not certified.
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Auxiliary Trip Circuit

In normal operation the ASAB is controlled via a remote two-wire signal (terminals 56, 57).

Input A (terminals 53, 55) is connected to an external trip circuit (such as a low pressure alarm switch for a pumping system). When the
external circuit activates, the soft starter trips, which stops the motor.

. ,
KT _T _1g_1i |—9|/—| i ~ 2T
P I—(IQ—I \%/ 1 Three-phase supply
! :—/ ------------ 1 2 Motor terminals
:/--I""-— 32 J—Ei/—l L 4T3 3 Control voltage (model dependent)
| l?'é_l \%/ 4 Remote control inputs
| L , 5 Motor thermistor input
E“F—ﬂ‘_— 513 i J_E')_l |~ 6T 6 Relay outputs
= 1 < | \%/ S1 Start/stop contact
E @ S2 Reset contact
© S3 Aucxiliary trip contact
M 13, 14 Relay output A
A B 21,22,24 | Relay output B
A5 33, 34 Relay output C
: s
A6 _%1
o
22
“, 0. .3
24
a1 Iy
A 53 33
s3 |70 — A
34
550+ - —0
54
o
s1 58
57
o
2t
64
o
= @
o o

Parameter settings:

Parameter 6D Input A Function

e  Select 'Input Trip (N/O)".  Assigns the Input A to Auxiliary Trip (N/O) function.

Parameter 6E Input A Name

e  Selecta name, eg Low Pressure. Assigns a name to Input A.

Parameter 4E Input A Trip

e  Setasrequired. For example, 'Run Only' limits the input trip to when the soft starter is running only.

Parameter 5E Input A Trip Delay

e Setasrequired. Sets a delay between the input activating and the soft starter tripping.

Parameter 5F Input A Initial Delay

e  Setataround 120 seconds. Limits operation of the input trip to 120 seconds after the start signal. This allows time for
pressure to build up in the piping before the low pressure input becomes active.
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10.5 DC Brake with External Zero Speed Sensor

For loads which may vary between braking cycles, there are benefits in using an external zero-speed sensor to interface with the ASAB
for brake shut-off. This control method ensures that the ASAB braking will always shut off when the motor has reached a standstill, thus
avoiding unnecessary motor heating.

The following schematic diagram shows how you can use a zero-speed sensor with the ASAB to turn the brake function off at motor
standstill. The zero-speed sensor (A2) is often referred to as an under-speed detector. Its internal contact is open at zero-speed and
closed at any speed above zero-speed. Once the motor has reached a standstill, 53, 55 will open and the starter will be disabled.
When the next start command is given (ie next application of K10), 53, 55 closes and the ASAB is enabled.

The ASAB must be operated in remote mode and parameter 6D Input A Function must be set to 'Starter Disable'.

L1 L2 L3
o o o

—oz
—m

—1 T
F1
K10 -A2

:__J_U_J:II_—I__O_Q__O___
I
|
I
I
I

L1 L2 3 E A4 A5 A6
 I—|

K10 -K11 g
| 2 IR §
I=2]_ S

T19 T2¢ T3 B
Lol i i |
| I 1 1
o «10 — !
! l !
K11 —I—IJ I_
! I !
1 Control voltage A Off (Ready)
54, 55 Start B Start
56, 57 Stop C Run
58, 57 Reset D Stop
2 Motor terminals E Zero speed
3 Three-phase supply 5 Start signal (2, 3, or 4-wire)
4 Starter Disable (shown on starter display) 6 Zero speed sensor

For details on configuring DC Brake, refer to Brake (page 33).

CAUTION
A When using DC brake, the mains supply must be connected to the soft starter (input terminals L1, L2, L3) in positive phase
sequence and parameter 4B Phase Sequence must be set to Positive Only.
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For applications with high inertia and/or a variable load, the ASAB can be configured for soft braking.

In this application the ASAB is employed with forward run and braking contactors. When the ASAB receives a start signal (pushbutton
S1), it closes the forward run contactor (K1) and controls the motor according to the programmed primary motor settings.

When the ASAB receives a stop signal (pushbutton S2), it opens the forward run contactor (K1) and closes the braking contactor (K2)
after a delay of approximately 2-3 seconds (K1T). K12 is also closed to activate the secondary motor settings, which should be user

programmed for the desired stopping performance characteristics.

When motor speed approaches zero, the zero speed sensor (A2) stops the soft starter and opens the braking contactor (K2).

I

o do o o o o
1/L1 3/L2 5/L3 A4 A5 A6 64 65

2/T1 4/T2 6/T3 E 53 54 55 56 57 58
o o 6o o o g ? 9 9

i
[

L

K2 ] K1

RO
jof

9,

33

34

o
K10 | K12| 82
K2T | K1T| 81

Y R K10

K1| K2| K10

K3T

K1

K11

K13 A2
K1 Y7 K2
K2 /K10 |
Y2 [k1T
K12] K13

7T

Y1
Y2

K2T

K3T

08881.D

1 Control voltage (model dependent) A2 Zero speed sensor
2 Remote control inputs K10 Run relay
3 Motor thermistor input K11 Start relay
4 Relay outputs K12 Brake relay
5 Three-phase supply K13 Zero speed sensor relay
6 Motor terminals K1 Line contactor (Run)
K2 Line contactor (Brake)
K1T Run delay timer
K2T Brake delay timer
K3T Zero speed sensor delay timer
S1 Start contact
S2 Stop contact
S3 Reset contact
Parameter settings:

e Parameter 6D Input A Function (terminals 53, 55)
e  Select 'Motor Set Select' - assigns Input A for Motor set selection.
e  Set starting performance characteristics using the primary motor set.
e  Set braking performance characteristics using the secondary motor settings.

e  Parameter 7G Relay C Function

e Select Trip' - assigns Trip function to Relay Output C.

NOTE
If the ASAB trips on supply frequency (parameter 16F Frequency) when the braking contactor K2 opens, modify the

frequency protection settings.

ASAB
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10.7 Two Speed Motor

The ASAB can be configured for control of dual speed Dahlander type motors, using a high speed contactor (K1), low speed contactor

(K2) and a star contactor (K3).

NOTE
Pole Amplitude Modulated (PAM) motors alter the speed by effectively changing the stator frequency using external
winding configuration. Soft starters are not suitable for use with this type of two-speed motor.

When the soft starter receives a high speed start signal, it closes the high speed contactor (K1) and star contactor (K3), then controls the

motor according to the primary motor settings.

When the soft starter receives a low speed start signal, it closes the low speed contactor (K2). This closes Input A and the ASAB
controls the motor according to the secondary motor settings.

K3
I (N—
T4
T5
@
F1 K2 T1
—a—0 1/L1 2/m1
Q
-0 3/L.2 4172 ¥
© T3
———0 5/L3 6/T3
o K1
Eo

o

A5

° :| K3 K1
A

(o]

s

K10 53 K11 K2
K19 - P2 21 J[L

55 24

5: ;2 K10 Sﬁ K1

K1 ° ' ~ -

57 K11

Y
s1 58 g @ gj K10
—o g
K10
é‘j K11
1 Control voltage (model dependent) K10 Remote start relay (low speed)
2 Remote control inputs K11 Remote start relay (high speed)
3 Relay outputs K1 Line contactor (high speed)
4 Three-phase supply K2 Line contactor (low speed)
5 Motor terminals K3 Star contactor (high speed)
6 Remote low speed start input S1 Reset contact
7 Remote high speed start input 21,22,24 | Relay output B
NOTE
g Contactors K2 and K3 must be mechanically interlocked.
Parameter settings:

e  Parameter 6D Input A Function

o  Select 'Motor Set Select' - assigns Input A for Motor set selection.

e  Sethigh speed performance characteristics using the primary motor settings.

e  Setlow speed performance characteristics using the secondary motor settings.
e  Parameter 7D Relay B Function

e  Select 'Trip' - assigns Trip function to Relay Output B

NOTE
. If the ASAB trips on supply frequency (parameter 16F Frequency) when the high-speed start signal (7) is removed,
modify the frequency protection settings.
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When a protection condition is detected, the ASAB will write this to the event log and may also trip or issue a warning. The soft starter's
response depends on the Protection Action setting (parameter group 16).

Some protection responses cannot be adjusted by the user. These trips are usually caused by external events (such as phase loss) or
by a fault within the soft starter. These trips do not have associated parameters and cannot be set to Warn or Log.

If the ASAB trips you will need to identify and clear the condition that triggered the trip, then reset the soft starter before restarting. To
reset the starter, press the RESET button on the keypad or activate the Reset remote input.

If the ASAB has issued a warning, the soft starter will reset itself once the cause of the warning has been resolved.

Trip Messages

This table lists soft starter's protection mechanisms and the probable cause of the trip. Some of these can be adjusted using parameter
group 4 Protection Levels and parameter group 16 Protection Action, other settings are built-in system protections and cannot be set or

adjusted.

Display

Possible cause/Suggested solution

2 PHASE — DAMAGET
SCRE

This message is displayed if the soft starter tripped on “ Lx-Tx shorted” during the pre-start checks and
PowerThrough is enabled. It indicates that the starter now operates in PowerThrough mode (2-phase
control only).

Check for either a shorted SCR or a short within the bypass contactor.

Related parameters: 15E

BATTERY SCLOCE

A verification error has occurred on the real time clock, or the backup battery voltage is low. If the battery
is low and the power is off, date/time settings will be lost. The ASAB will continue to soft start and soft
stop correctly. Reprogram the date and time.

The battery is not removable. In order to replace the battery, the main control PCB must be replaced.
Related parameters: 16K

COMTROLLER

This is a name selected for a programmable input. Refer to Input A trip.

CURREEMT IMBALAMCE

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

as:

e Animbalance in the incoming mains voltage

e A problem with the motor windings

e Alightload on the motor

e Aphase loss on input terminals L1, L2 or L3 during Run mode

e 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: 4A, 5B, 16B

CURREMT READ ERRE
L

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
turned off. Contact your local supplier for advice.

This trip is not adjustable.

Related parameters: None

EACESS START TIME

Excess start time trip can occur in the following conditions:

o parameter 1A Motor Full Load Current is not appropriate for the motor

e parameter 2B Current Limit has been set too low

o parameter 2D Start Ramp Time has been set greater than the setting for 2G Excess Start Time
setting

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

Related parameters: 1A, 1C, 2B, 2D, 2G, 3B, 3D, 3G, 16H

FIRIMG FRIL 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.
This trip is not adjustable.

Related parameters: None

FLC TOO HIGH

The ASAB can support higher motor full load current values when connected to the motor using inside
delta configuration rather than in-line connection. If the soft starter is connected in-line but the
programmed setting for parameter 1A Motor Full Load Current is above the in-line maximum, the soft
starter will trip at start (see Minimum and Maximum Current Settings on page 9).

If the soft starter is connected to the motor using inside delta configuration, the soft starter may not be
correctly detecting the connection. Contact your local supplier for advice.

Related parameters: 1A, 1C
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Display

Possible cause/Suggested solution

FRERUEMCY

The mains frequency has gone beyond the specified range.

Check for other equipment in the area that could be affecting the mains supply, particularly variable speed
drives and switch mode power supplies (SMPS).

If the ASAB is connected to a generator set supply, the generator may be too small or could have a speed
regulation problem.

Related parameters: 4G, 4H, 5G, 16F

HEATSINE
OUERTEMFERATURE

Check if cooling fans are operating. If mounted in an enclosure, check if ventilation is adequate.
Fans operate during Start, Run and for 10 minutes after the starter exits the Stop state.

NOTE
. Models ASAB-0023B to ASAB-0053B and ASAB-0170B do not have a cooling fan. Models
with fans will operate the cooling fans from a Start until 10 minutes after a Stop.

Related parameters: 16J

HIGH LEVEL

This is a name selected for a programmable input. Refer to Input A trip.

HIGH PRESSURE

This is a name selected for a programmable input. Refer to Input A trip.

INPUT A TEIF

The soft starter's programmable input is set to a trip function and has activated. Resolve the trigger
condition.
Related parameters: 4E, 5E, 5F, 6D, 6E, 16E

IMSTAMTAMEDLS
OUERCURREMT

There has been a sharp rise in motor current, probably caused by a locked rotor condition (shearpin)
while running.  This may indicate a jammed load.
Related parameters: 4D, 5D, 16D

INTERMAL FAULT =

The ASAB has tripped on an internal fault. Contact your local supplier with the fault code (X).
Related parameters: None

L1 PHASE LOSS
L2 PHASE LOSS
L3 PHASE LOSS

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

In run state, the starter has detected that the current on the affected phase has dropped below 2% 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.

Phase loss can also be caused by a failed SCR, particularly 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: None

Li-T1 SHORTED
L2-TZ SHORTED
LE-T3 SHORTED

During pre-start checks the starter has detected a shorted SCR or a short within the bypass contactor as
indicated. If the starter is connected in-line with the motor, consider using PowerThrough to allow
operation until the starter can be repaired.

NOTE
PowerThrough is only available with in-line installations. If the starter is installed inside
delta, PowerThrough will not operate.

The starter will trip on Lx-Tx Shorted on the first start attempt after control power is applied.
PowerThrough will not operate if control power is cycled between starts.

Related parameters: 15E

Lok COMTREOL VOLTS

The ASAB has detected a drop in the control voltage.

e Check the external control supply (terminals A4, A5, A6) and reset the starter.

If the external control supply is stable:

e the 24V supply on the main control PCB may be faulty; or

o  the bypass driver PCB may be faulty (internally bypassed models only). Contact your local supplier
for advice.

This protection is not active in Ready state.

Related parameters: 16M

Lok LEVEL

This is a name selected for a programmable input. Refer to Input A trip.

Lok PRESSURE

This is a name selected for a programmable input. Refer to Input A trip.

MOTOR OUERLOAD
MOTOR 2 OUERLOATD

The motor has reached its maximum thermal capacity. Overload can be caused by:
o The soft starter protection settings not matching the motor thermal capacity

o  Excessive starts per hour

e  Excessive throughput

e  Damage to the motor windings

Resolve the cause of the overload and allow the motor to cool.

Related parameters: 1A, 1B, 1C, 1D, 2A, 2B, 3A, 3B, 16A

MOTOR COMMECTION
TH

Where 'X'is 1,2 or 3.

The motor is not connected correctly to the soft starter for in-line or inside delta use.

o Check individual motor connections to the soft starter for power circuit continuity.
e  Check connections at the motor terminal box.

This trip is not adjustable.

Related parameters: None
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Display

Possible cause/Suggested solution

MOTOR THERMISTOR

The motor thermistor input has been enabled and:

e  The resistance at the thermistor input has exceeded 3.6 kQ for more than one second.

o The motor winding has overheated. Identify the cause of the overheating and allow the motor to cool
before restarting.

e The motor thermistor input has been opened.

NOTE
. If a valid motor thermistor is no longer used, a 1.2 kQ resistor must be fitted across
terminals 64, 65.

Related parameters: 16G

HETHORE
COMMUMICATION
(BETWEEM MODULE
AHD HETHORE)

The network master has sent a trip command to the starter, or there may be a network communication
problem.

Check the network for causes of communication inactivity.

Related parameters: 16L

MO FLOM

This is a name selected for a programmable input. Refer to Input A trip.

FREAMETER OUT OF
FAMGE

e Aparameter value is outside the valid range.

The starter will load the default value for all affected parameters. Press RESET to go to the first invalid
parameter and adjust the setting.

Related parameters: None

FHARZE SERUEMNCE

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 4B is suitable for the
installation.

Related parameters: 4B

FLC

This is a name selected for a programmable input. Refer to Input A trip.

FOMER LOSS

The starter is not receiving mains supply on one or more phases when a Start Command is given.

Check that the main contactor closes when a start command is given, and remains closed until the end of
a soft stop. Check the fuses. If testing the soft starter with a small motor, it must draw at least 2% of its
minimum FLC setting on each phase.

Related parameters: None

PUMP FAULT

This is a name selected for a programmable input. Refer to Input A trip.

STARTER
COMMUMICATION
(EETWEEM MODULE
ARD S0FT STARTER]D

o There is a problem with the connection between the soft starter and the optional communications

module. Remove and reinstall the module.  If the problem persists, contact your local distributor.
e There is an internal communications error within the soft starter. Contact your local distributor.
Related parameters: 16l

STARTER DISAELE

This is a name selected for a programmable input. Refer to Input A trip.

THEREMISTOR CIRCUIT

Check that a PT100 (RTD) is not connected to 64, 65.

The thermistor input has been enabled and:

o  The resistance at the input has fallen below 20 Q (the cold resistance of most thermistors will be
over this value) or

e Ashort circuit has occurred. Check and resolve this condition.

Related parameters: None

TIME-OUERCURRENT

The ASAB is internally bypassed and has drawn high current during running. (The 10A protection curve
trip has been reached or the motor current has risen to 600% of the motor FLC setting.)
Related parameters: None

UMHDERCURREMT The motor has experienced a sharp drop in current, caused by loss of load. Causes can include broken
components (shafts, belts or couplings), or a pump running dry.
Related parameters: 4C, 5C, 16C

UMSURPORTED The selected function is not available (eg jog is not supported in inside delta configuration).

OFTION (FUMCTION
HOT AUAILABLE IH
IMSIDE DELTA)

Related parameters: None

VIBRATION

This is a name selected for a programmable input. Refer to Input A trip.

LEEC FRIL Px

Where 'X'is 1, 2 or 3.

Internal fault (PCB fault). Contact your local supplier for advice.
This trip is not adjustable.

Related parameters: None
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This table describes situations where the soft starter does not operate as expected but does not trip or give a warning.

Symptom

Probable Cause

Starter "Not Ready"

Check Input A (53, 55). The starter disable function may be active. If parameter 6D
is set to Starter Disable and there is an open circuit on 53, 55, the ASAB will not start.

The soft starter does not respond to the
START or RESET button on the
keypad.

The soft starter may be in Remote control mode. When the soft starter is in Remote
control mode, the Local LED on the starter is off. Press the LOCAL/REMOTE
button once to change to Local control.

The soft starter does not respond to
commands from the control inputs.

The soft starter may be in Local control mode. When the soft starter is in Local
control mode, the Local LED on the starter is on. Press the LOCAL/REMOTE
button once to change to Remote control.

The control wiring may be incorrect. Check that the remote start, stop and reset
inputs are configured correctly (refer to Control Wiring on page 14 for details).

The signals to the remote inputs may be incorrect. Test the signalling by activating
each input signal in turn.  The appropriate remote control input LED should activate on
the starter.

The soft starter does not respond to a start
command from either the local or remote
controls.

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

The motor may be too hot to permit a start. If parameter 4F Motor Temperature
Check is set to Check, the soft starter will only permit a start when it calculates that the
motor has sufficient thermal capacity to complete the start successfully. Wait for the
motor to cool before attempting another start.

The starter may be disabled via a programmable input. If parameter 6D is set to
Starter Disable and there is an open circuit on 53, 55, the ASAB will not start. If there
is no further need to disable the starter, close the circuit on the input.

NOTE

Parameter 6A Local/Remote controls when the LOCAL/REMOTE button
is enabled.

A reset does not occur after an
Auto-Reset, when using a remote two-wire
control.

The remote 2-wire start signal must be removed and reapplied for a re-start.

Non-resettable Thermistor Cct trip, when
there is a link between the thermistor input
64, 65 or when the motor thermistor
connected between 64, 65 is permanently
removed.

The thermistor input is enabled once a link is fitted and short circuit protection has
activated.
- Remove the link then load the default parameter set. This will disable the
thermistor input and clear the trip.
- Place a 1k2 Q resistor across the thermistor input.
- Turn thermistor protection to 'Log only' (parameter 16G).

The soft starter does not control the motor
correctly during starting.

Start performance may be unstable when using a low Motor Full Load Current setting
(parameter 1A). This can affect use on a small test motor with full load current
between 5 A and 50 A.

Power factor correction (PFC) capacitors must be installed on the supply side of the
soft starter. To control a dedicated PFC capacitor contactor, connect the contactor to
run relay terminals.

Motor does not reach full speed.

The load may be jammed. Check the load for severe overloading or a locked rotor
situation.

If the start current is too low, the motor will not produce enough torque to accelerate to
full speed. The soft starter may trip on excess start time.

NOTE

Make sure the motor starting parameters are appropriate for the application
and that you are using the intended motor starting profile. If parameter 6D is
set to Motor Set Select, check that the corresponding input is in the expected
state.

Erratic motor operation.

The SCRs in the ASAB require at least 5 A of current to latch.  If you are testing the
soft starter on a motor with full load current less than 5 A, the SCRs may not latch
correctly.

Erratic and noisy motor operation.

If the soft starter is connected to the motor using inside delta configuration, the soft
starter may not be correctly detecting the connection. Contact your local supplier for
advice.

Soft stop ends too quickly.

The soft stop settings may not be appropriate for the motor and load. Review the
settings of parameters 2H, 21, 3H and 3I.
If the motor is very lightly loaded, soft stop will have limited effect.

Adaptive Control, brake, jog and
PowerThrough functions not working.

These features are only available with in-line installation.  If the ASAB is installed
inside delta, these features will not operate.

| After selecting Adaptive Control the motor | e

The first Adaptive Control start is actually 'Constant Current' so that the starter can |
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Symptom

Probable Cause

used an ordinary start and/or the second
start was different to the first.

learn from the motor characteristics. Subsequent starts use Adaptive Control.

PowerThrough does not operate when
selected.

e The starter will trip on Lx-Tx Shorted on the first start attempt after control power is
applied. PowerThrough will not operate if control power is cycled between starts.

Parameter settings cannot be stored.

o Make sure you are saving the new value by pressing the MENU/ENTER button
after adjusting a parameter setting. If you press EXIT, the change will not be saved.

e Check that the adjustment lock (parameter 15B) is set to Read & Write.  If the
adjustment lock is set to Read Only, settings can be viewed but not changed. You
need to know the security access code to change the adjustment lock setting.

e The EEPROM may be faulty on the keypad. A faulty EEPROM will also trip the soft
starter, and the keypad will display the message Parameter out of range. Contact
your local supplier for advice.

Remote keypad shows message
"awaiting data"

The keypad is not receiving data from the control PCB. Check the cable connection.
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Accessories

Communication Modules

ASAB soft starters support network communication via easy-to-install communications modules. Each soft starter can support one
communications module at a time.

Available protocols:
Ethernet (Profinet, Modbus TCP, Ethernet/IP), Profibus, DeviceNet, Modbus RTU, and USB.
Remote Control Panel (RCP)

A remote mounted keypad can be installed with the ASAB.  The keypad can be mounted up to 3 metres away from the starter, for
control and monitoring.

The starter can be controlled and programmed from either the remote keypad or the keypad on the starter.  Both displays show the
same information.

The remote keypad also allows parameter settings to be copied between soft starters.
Finger Guard Kit

Finger guards may be specified for personnel safety. Finger guards fit over the soft starter terminals to prevent accidental contact with
live terminals. Finger guards provide IP20 protection when correctly installed.

NOTE
. Finger guards can be used on soft starter models ASAB-0145B~ASAB-1000B (internally bypassed models only).  Different
kits are required for different models.

PC Software
WinMaster PC software provides monitoring, programming and control of up to 99 soft starters.

A Modbus or USB communication module is required for each starter to use WinMaster.
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Busbar Adjustment Procedure
The busbars on non-bypassed models ASAB-0380C ~ ASAB-1600C can be adjusted for top or bottom input and output as required.

NOTE

Many electronic components are sensitive to static electricity. Voltages so low that they cannot be felt, seen or heard, can
reduce the life, affect performance, or completely destroy sensitive electronic components. When performing service,
proper ESD equipment should be used to prevent possible damage from occurring.

All units are manufactured with input and output busbars at the bottom of the unit as standard. The input and/or output busbars can be

moved to the top of the unit if required.

/ 1. Remove all wiring and links from the soft starter before
dismantling the unit.

Remove the unit cover (4 screws).

Remove the keypad faceplate, then gently remove the

keypad (2 screws).

4. Remove the control terminal plugs.

5. Gently fold the main plastic away from the starter (12
SCrews).

6.  Unplug the keypad loom from CON 1 (see note).

7. Label each SCR firing loom with the number of the
corresponding terminal on the backplane PCB, then unplug
the looms.

8. Unplug the thermistor, fan and current transformer wires
from the model board.

9. Remove the plastic tray from the starter (four screws).

w N

NOTE
Remove the main plastic slowly to avoid damaging the keypad wiring loom which runs between the main plastic and the
backplane PCB.

10. Unscrew and remove the magnetic bypass plates (models
ASAB-0620C to ASAB-1600C only).

11. Remove the current transformer assembly (three screws).

12. Identify which busbars are to be moved. Remove the bolts
holding these busbars in place then slide the busbars out
through the bottom of the starter (four bolts per busbar).

13.  Slide the busbars in through the top of the starter. For input
busbars, the short curved end should be outside the starter.
For output busbars, the unthreaded hole should be outside
the starter.

14. Replace the dome washers with the flat face towards the
busbar, then tighten the bolts holding the busbars in place to
20 Nm.

15. Place the current transformer assembly over the input
busbars and screw the assembly to the body of the starter
(see note).

16. Run all wiring to the side of the starter and secure with cable
ties.

N

08606.A

NOTE
If moving the input busbars, the current transformers (CTs) must also be reconfigured.

1. Labelthe CTs L1, L2 and L3 (L1 is leftmost when looking from the front of the starter). Remove the cable ties and
unscrew the CTs from the bracket.

2. Move the CT bracket to the top of the starter. Position the CTs for the correct phases, then screw the CTs to the
bracket. For models ASAB-0380C ~ ASAB-0930C, the CTs must be placed on an angle (the left hand legs of each
CT will be on the top row of holes and the right hand legs will be on the bottom tabs).
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Product description

HMS high voltage soft starter is a new type start-up equipment which
integrates electronic techniques, computer techniques and modern control
theory. Itis the new generation product to replace the conventional star-
delta starter, self-coupling voltage-drop starter and magnetic control
voltage-drop starter in high voltage applications.

At a glance

® Widely used in electric industry with rated voltage 3000 to 10000V

e Mainly applicable to the control and protection for the starting and
stopping of squirrel-cage type asynchronous and synchronous motors

® Application in water pumps, fans, compressors, crashers, agitators and
conveyer belt etc.

e Start frequency reach to 1-3 times per hour

e Open-phase protection, Over-current protection in operation, Unbalanced
phase current protection,Overload protection, Underload protection,Start
timeout, Over-voltage protection, Under-voltage protection, Phase
protection and Ground protection

® Communication support RS485 with Modbus RTU protocol. Support
maximum 31 devices in network.

® | CD display with 6 touch membrane keyboard

Customer benefits

. . . ® Solves effectively the surging problem of inertia system when stopping.
Additional information

Product description........... Q-01 ® Only active at startup (and stop, if equipped). Ramping up the initial voltage
Ataglance............ccc....... ¢ to the motor produces gradual motor start.

Custqmer_beneflts.

S MRSk rrrrrorrorrooreee a e Generates a gentle start to relieve torque and tension (conveyors, belt-

Specificaiton.........

Model Definition.... . driven systems, gears, etc)
Dimensional Drawi ... Q- L. . L. .
Connection Diagram.......... Q-06 ® Eliminate pressure surges caused in piping systems when fluid changes

direction rapidly
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Specificaiton

Basic parameters

Type of load

Three-phase squirrel cage asynchronous and synchronous motors

AC voltage

3000---10000VAC

Service frequency

50HZ/60HZ+2HZ

Phase sequence

HMS is allowed to work with any phase sequence (through setting parameter)

Composition of major
loop

(12SCRS, 18SCRS. 30SCRS depend on model)

Bypass contactor

Contactor with direct starting capacity

Control power

AC220V£15%

Transient voltage
overload protection

dv/dt snubber network

Start frequency

1-3 times per hour

Ambient condition

Ambient temperature: -20°C -+50°C

Relative humidity: 5%----95% no condensation

Altitude less than 1500m (derating when altitude is more than 1500m)

Protective functions

Open-phase protection

Cut off any phase of primary power supply in the course of starting or
operation.

Over-current protection
in operation

Operational Over-current protection setting: 20~500%le

Unbalanced phase
current protection

Unbalanced phase current protection: 0~100%

Overload protection

Overload protection grade: 10A, 10, 15, 20. 25, 30. OFF

Underload protection

Underload protection grade: 0~99%
Action time of underload protection: 0~250S

Start timeout

Start time limit: 0~120S

Over-voltage protection

When voltage of primary power supply is 70% lower than rated value, under-
voltage protection is enabled.

Under-voltage protection

When voltage of primary power supply is 120% higher than rated value, over-
voltage protection is enabled.

Phase protection

Allow to work with any phase sequence (through setting parameter)

Ground protection

Protection available when grounding current is higher than set value
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Description of communication

Protocol Modbus RTU

Communication interface | Rs485

Network connection Each HMS can communicate with 31 HMS equipments in network.
Function _Operation state and programming can be observed through communication
interface.
m Operating interface
LCD display LCD display/touch screen display
Language Chinese and English
Keyboard 6 touch membrane keyboard

Meter display

Voltage of primary power

supply Display voltage of three-phase primary power supply

Three-phase current Display current of three-phase major loop

Data record

Fault history Record recent 15 faults information
History of number of Record number of starts of this soft starter
starts
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HMS  High voltage soft starter

Model Definition

HMS -400-3 [ ][]

— > Information

» \oltage

> Power

»Product mode

Voltage Grade Specification Rated Current (A) H (mm)

rnis-4ne-2 199 1000 2300 1500
HMS-630-3 150

o HMS-1600-3 400 1300 2300 1600
HMS-2500-3 =600 Reserved
HMS-420-6 50
rnis-es0-0 75 1000 2300 1500
HMS-800-6 96
HMS-1250-6 150
HMS-1600-6 200

6000V
IS 26000 300 1300 2300 1600
HMS-3300-6 400
HMS-4150-6 500
HMS-5000-6 >600 Reserved
HMS-420-10 30
HMS-630-10 45
HMS-800-10 60
HMS-1250-10 20

10000V FIMS-1500-10 1o 1000 2300 1500
HMS-1800-10 130
HMS-2250-10 160
HMS-2500-10 180
HMS-2800-10 200
HMS-3500-10 250
HMS-4000-10 280

0 ..
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Voltage Grade Specification Rated Current (A) W (mm) H (mm)
HMS-4500-10 320
HMS-5500-10 400
1300 2300 1600
10000V HMS-6000-10 430
HMS-7000-10 500
HMS-8500-10 >600 Reserved
Dimensional Drawing
= 200 = 1500 - [ 90
| G |
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High Voltage Solid Soft Starter installation foundation
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Caution Statements

Section 1 Caution Statements

The use of this symbol in this manual reminds the reader to pay special attention to special precautions regarding the
installation and operation of the equipment.

Caution Statements cannot cover every potential cause of equipment damage but can highlight common causes of damage.
It is the installer’s responsibility to read and understand all instructions in this manual prior to installing,operating or maintaining
the soft starter, to follow good electrical practice including applying appropriate personal protective equipment and to seek advice
before operating this equipment in a manner other than as described in this manual.

- NOTE
- The user cannot repair the soft starter. The soft starter should only be repaired by authorized service

= personnel. Unauthorized modification of the starter will void the product warranty.

1.1 Electrical Shock Risk

The voltages present in the following locations can cause severe electric shock and may be lethal:

® AC supply cables and connections

@® Output cables and connections

® Many internal parts of the starter, and external option units

The AC supply must be disconnected from the starter using an approved isolation device before any cover is removed from the
starter or before any servicing work is performed.

> > B P>

WARNING DANGER OF ELECTRIC SHOCK
132kW and above: As long as the power supply voltage is connected (including when the starter trips or waits fora
command), the bus and radiator must be regarded as charged.

SHORT CIRCUIT
It cannot prevent short circuit. After severe overload or short circuit occurs, the operation of soft start should be fully
tested by an authorized service agent.

GROUNDING AND BRANCH CIRCUIT PROTECTION
It is the responsibility of the user or person installing the soft starter to provide proper grounding and branch circuit
protection according to local electrical safety codes.

FORYOUR SAFETY

® The STOP function of the soft starter does not isolate dangerous voltages from the output of the starter.
The soft starter must be disconnected by an approved electrical isolation device before accessing electrical connections.

@ Soft starter protection features apply to motor protection only. It is the user’s responsibility to ensure safety of
personnel operating machinery.

® In some installations, accidental starts may pose an increased risk to safety of personnel or damage to the machines
being driven. In such cases, it is recommended that the power supply to the soft starter is fitted with an isolating
switch and a circuit-breaking device (eg power contactor) controllable through an external safety system
(eg emergency stop, fault detector).

® The soft starter has built-in protections which can trip the starter in the event of faults and thus stop the motor.

Voltage fluctuations, power cuts and motor jams may also cause the motor to trip.

® There is a possibility of the motor restarting after the causes of shutdown are rectified, which may be dangerous for
certain machines or installations. In such cases, it is essential that appropriate arrangements are made against
restarting after unscheduled stops of the motor.

® The soft starter is a component designed for integration within an electrical system; it is therefore the responsibility
of the system designer/user to ensure the system is safe and designed to comply with relevant local safety standards.

AuCom cannot be held accountable for any damages incurred if the above recommendations are not
complied with.

AUTO- - START

Use the auto-start feature with caution. Read all the notes related to auto-start before operation.

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




Caution Statements

1.2 Disposal Instructions

Equipment containing electrical components may not be disposed of together with
domestic waste.

It must be collected separately as electrical and electronic waste according to local and
currently valid legislation.

Our company improving its products it reserves the right to modify or change the specification of its products at anytime without notice.
The text, diagrams, images and any other literary or artistic works appearing in this document are protected by copyright. Users may copy
some of the material for their personal reference but may not copy or use material for any other purpose without the prior consent of us.
our company endeavors to ensure that the information contained in this document including images is correct but does not accept any liability
for error, omission or differences with the finished product.
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Introduction

Section 2 Introduction

This soft starter is an advanced digital soft starter solution for motors with power from 11kW to 850kW. Provides a complete
set of motor and system protection functions to ensure reliable performance even in the harshest installation environments.

2.1 Feature List

Optional soft start curve
e Adaptive control
e Constant current

® Current ramp

Optional soft stop curve

® Taxi stop

e Timed voltage ramp soft stop
e Adaptive control

e Brake

Extended input and output options

e Remote control input

(3 fixed inputs, 2 programmable inputs)
e Relay output

(1 fixed output, 3 programmable outputs)
e Analog output

@ Built-in PT100 RTD input

e Optional expansion card

Easy-to-read display shows comprehensive feedback

e Removable operation panel

e Multilingual feedback

e Event record with date and time stamp

e Working counter (starting times, running hours,
kilowatt hours)

e Performance monitoring (current, voltage, power
factor, kilowatt hours)

e User-programmable monitoring screen

Customizable protection
e Motor overload

e Start-up timeout

e Under current

e Transient overcurrent
e Current imbalance

e Power frequency

e Input trip

® Motor thermistor

e Power circuit

e Phase sequence

Models that meet all your connectivity needs
e 23A-1600A (rated)

e 200VAC-440VAC

e 380VAC-690VAC

e Internal bypass selection

e Star connection or delta connection

Advanced application optional features

e [nput / output extension

e RTD and ground fault protection

® DeviceNet, Modbus, Profibus, Ethernet (Ethernet IP,

Modbus TCP, Profinet) or USB communication module

03



Installation

Section 3 Basic Setting

3.1 Setting Procedure Summary

Waring Before cable connection,do not put power supply voltage on soft starter

1.Install soft starter (refer to installation Page 5 to know details)
2.Connect control cable(refer to control terminal Page 5 and control cable page 6)
3.Control voltage applied to soft starter
4.Setup date and time(refer to Page 18)
5.Equipped your application
1.push MENU,open Menu.
2.use 'y to'fast setting',then push W to open 'fast setting' menu.
3.Find your application in the list,then push p to start setting
6.I1f your application not in list of 'fast setting' list
l.push o returnto 'menu'
2.use ¥ turn to 'standard menu',then press p
3.turn to 'motor data 1'press P ,thenpress P .edit parameter 1 A motor rated current

4, set up parameter | A to match rated current

7.Press f many times,close menu

8.0ptional using built in simulation tool check and control routing connection correct or not
9.Connect power supply line and soft starter input terminal 1/L1,3/L2,5/L3

Connect motor cable and soft starter's output 2/T1,4/T2,6/T3

3.2 Testing Equipment Installation

— ) Attention
— | regarding to senior application,please refer to extension menu page 33 and parameter instruction page 37.

You can test the soft start by connecting it to a small motor. During this test, you can test the soft starter control input and relay output

protection settings. This test mode is not suitable for testing soft-start performance or soft-stop performance.

The rated current of the test motor is at least 2% of the minimum rated current of the soft starter (see Minimum and Maximum Current

Setting on page 71).
) Attention

allowed value.

3.3 Simulation Tool

E When testing the soft starter with a small motor, set parameter 1 A Motor Rated Current to the minimum

Software simulation function allows you test working situation and control circuit under conditions of no connection with soft starter

® Runsimulation

Simulate the starting, running, and stopping of the motor, and confirm that the soft starter and related equipment are

installed correctly. See Run Simulation on page 19 for more information.

@ Protectsimulation

Simulate each protection mode activitation,confirming soft starter and relative equipment reaction.refer to simulation

protection Page 19
® Outputsignal simulation

Simulate output signal,confirming output and relative control circuit work normally.Refer to signal simulation Page 20
Only when soft starter in condition on ready with control voltage,operation panel in active mode,you can use simulation fuction

Attention
Input password when using simulation tool

The default access password is 0000
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Installation

4.1 Physical Installation

Chapter 4 Installation

1 10023B~0220B: distance allowed between soft starter 100mm(3.94 inch)
20255B~1000B: Allow distance among soft starer 200mm (7.88ch)

9 0023B-0220B:allow soft starter and solid goods surface distance 50mm(1.97inch)
0255B~1000B:allow soft starter and solid goods surface distance 200mm(7.88inch)

3 Soft starter can be installed line by line without any gap

4 Soft starter can be installed by side.the rated current of soft starter will reducing 15%.

4.2 Control Terminal

Control DSl Ny o @

supply o 0|8 8|3 3|8 % %% Relay outputs
=
Tz 2 |OReadyORun Otip  ORemote 2] E‘R E‘; o 3‘5 9 seeng oF
5 O -
- = 3 £ < ©w v ® o3 = o T e P
< < g9 ©® o B 3 35 23 835 8 3% ¢ Om EOm oo
— ‘i‘fOc?OaO&’OIEOIE = - :“JI
3 og
e Z BRI EIU Y L ST 0 BLUS &
\ utp gr\g Qutput B Output C B E /

4.3 Control Voltage

® C1(220~440 VAC)Al, A2
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Installation

4.4 Control Cable

The soft starter has 3 fixed remote control input. These input shall be controlled by lower rated voltage under condition of
small current.

1 Two-wire control
a (A _E _a 2 Three-wire control
:E C24) | 'co4l 3 Four-wire control
o= ®© | g &E A | Snd
c32 c32 c32 B | Stop
I_:E;E " &E E C Reset
2 ca2 - IQ:a

Warming:

Do not apply voltage on control input. These input is 24 VDC power supply input,must be controlled by
touch point control without electricity.

Connection control input cable must separate with power supply voltage and motor cable

Reset input terminal can be always open or closed.use parameter 6M to select configurations.

4.5 Relay Output

Soft starter has 4 relay output,among them one is fixed output,the other 3 piece is PLC output.

When soft staring complete,carry out output closing(staring current is less than PLC rated current 120%),It is always keeping

closing status till stopping running(soft stop or sliding stop)

Refer to 7TA~71 settings to decide PLC output action

@ Ifthis output terminal use to connect main contactor,when soft starter receive order to starting,active the output terminal.
In the process under control of soft starter keep active status all along.

@ Ifthis output terminal adapt to trip function,active the output terminal when tripping.

@ Ifthe output terminal adapt to indication,active the output terminal when activating specified indication.

Warming:
The switching capacity of a PCB-mounted relay is not suitable for some electronic contactor coils. Consult
the contactor manufacturer / supplier to confirm its capacity.

Three additional outputs on the input / output expansion card can be used.

4.6 Motor Thermistor

Connect motor thermistor with soft starter. When thermistor circuit resistor surpass 3.6k or less than 20{ ,the soft starter
will trip. 5

No motor thermistor B5

Motor thermistor E B4
B5

Thermistor input

. Attention
a Ifno connection between motor thermistor and soft starter,thermistor input terminal B4,B5 shall open circuit.
— If B4,B5 short circuit,soft starter will trip.
Thermistor shall use shielded cable,it should be separated with ground line and other power supply circuit
and control circuit on electricity.
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Installation

4.7 Earthing Terminal

Earth Terminal locates in back of soft starter.

® 5.5KW~55KW has a earth terminal in input terminal
® 75KW~500KW has 2 earth line terminal,one is in input terminal,the other one is charge of output terminal.

4.8 Power Supply Input And Output Configuration

Connect AC power supply according upside in and output downside

1L1, 3L2, 5L3

A{O OO D{}

1L1, 3L2, 5L3
lo] o] [o]|O

1L1, 3L2, SL3 ]

'a
db
T
000
SOt Starter

T TT T —{of—o] o]~

2T1, 4T2, 6T3 2T1, 4T2, 6T3 2T1, 4T2, 6T3
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4. 9 Power Connection

Attention
E Part of soft starter use aluminum generatrix. When connect power supply,we suggest you clean surface thoroughly
with appropriate adhesive to resist corrosion

We only use copper strand conductors or solid conductor with rated temperature over 75°C

5.5KW-55KW T5KW-110KW 132KW-320KW
13.0mm
3.0mm
_ s (M12)
(M6
13_ 190 Eg;
f i [
| 16,0 b= =t 3,0 25,0t —f 3,0 JENEEY Y m— o Gt 6,0
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4.10 Principle Chart

Internal bypass type No internal bypass type
(54 2m A ?] [[ I ll o
axur/ J_Bril o~ T i I_B“i' 2
A< w ¥ | A
513 6/T3 3 f"\* % B
f— Y | A
D s
A Lo M Vo
;@ 8 % oL
-]
- " oz - 13
rj}—;— _l__/ b |_;_5=; :_g
_;] _::, e b
| 3 S10 r{'l—ifé’ '-_/-%‘
_.Li] a _C;“ 3
| f _c;z s m a2 | [ _cg: B a 32
— 19 L5 — % L%
LC&{ 4 _Cg! a1
_:'g! 2 | a2
Lfﬁ‘_ Y I_/—fg'_ i 44
B - B4
- —o ' o
i [+e A =8
- B T__ B+ - B&+ - Bt T,_ BEY
Sl w0 we E ' :I.l}fuu e L /Ir | G /i : Aoy i i I__l“m a LBe
;H’ i L e ('B Lo i i - sl: Bl (H i | e (H : | I : B8~ [_Bo‘l‘l
] ] ° | ] ]
C] (5] (4] 8 o
1 Control voltage C23,C24 Start
Remote control input C31,C32 stop
3 Motor thermistor input C41, Cc42 Reset
4A RTD/PT100 input -2 line C53,C54 PLC input A
4B RTD/PT100 input -3 line C63, C64 PLCinput B
4C RTD/PT100 input -4 line 13,14 Relay output A
5 24VDC output 23,24 Carrying relay output
6 Relay power 31, 32, 34 Relay output B
7 Model output simulation 41, 42, 44 Relay output C
Control Voltage

@ (220440 VAC) Al, A2

Attention
B Soft starter current voltage and current transformer locates in output terminal at the output terminal
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Power Supply Circuit

Chapter 5 Power Supply Circuit

5.1 Electric Motor Connection

Soft Starter can adopt Star Shape connection or triangle connection to connect motor.If we use triangle connection method,

use parameter 1 A input motor rated current.Soft starter automatically test motor adopt star connection method or triangle connection

method for connection and calculate correct triangle connection current.
There are built-in bypass type no need to install outlay bypass contactor.

Internal bypass type:

5.5kw. 7.5kw. 11kw. 15kw, 18.5kw. 22kw. 30kw. 37kw
45kw. 55kw. 75kw. 90kw. 110kw. 132kw. 160kw. 185kw
200kw. 220kw. 250kw. 280kw. 320kw. 350kw. 400kw
450kw. 500kw

Star connection, internal bypass

Main contactor(any selection)

Semiconductor fuse (optional)

e

r:a,’ﬂ Fl Vi BF‘ 2T KMI1
— 1 —#3—o L t =

i s R Y
o gme |92 B | ~m M

b 3v

| P onllh
—"i’—{—'—‘ S/L3 ﬁ,* % 6/T3

KMI1
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Power Supply Circuit

Star shape Connection method,without bypass

KMIF1 KMI1 Main Contactor
e iy LL1 2T1 = .
— " F1 Semiconductor Fuse (optional)

KM1

Triangle shape connection method,internal bypass

EM1 Main contactor

F1 Semiconductor fuse(optional)

= =y
o ml_/ > |

W)
[ _@@ﬂ

Attention
If adopting triangle connection method connect soft starter,keep install main contractor or
Shunt trip circuit breaker.

Attention

E If adopt triangle connection method,usd parameter 1A input motor rated current.Soft starter automatically
testing motor adopting star connection method or triangle connection method,and Calculate correct
triangle connection current.




Power Supply Circuit

Triangle connection without bypass

KMI1 |Main Contactor
F1 Semiconductor Fuse (optional)

1411

UL{1nzit)

3/12 e

- M
ik V)
Wi L (]
e 5/13 673
¥ =

5.2 Bypass Contactor

Some soft starters have built-in bypass, so it is not necessary to install external bypass contactor.

Soft starters without built-in bypass may need to be equipped with external bypass contactors. Select a contactor with AC1 rating
greater than or equal to the current rating of the connected motor.

Internal bypass type:
5.5kw. 7.5kw. 1lkw. 15kw. 18.5kw. 22kw. 30kw. 37kw
45kw. 55kw- 75kw. 90kw. 110kw. 132kw. 160kw. 185kw

200kw. 220kw~ 250kw. 280kw. 320kw. 350kw. 400kw
450kw~ 500kw

5.3 Main Contactor

If the soft starter is connected to the motor by the triangle connection method, the main contactor must be installed; if the star connection
method is adopted, the main contactor can be installed.

Select a contactor with AC3 rating greater than or equal to the current rating of the connected motor.

5.4 Circuit Breaker

It can use Shunt trip circuit breaker,during soft starter tripping disconnect motor circuit,no need to use main contractor

5.5 Power Factor Correction

Ifuse power factor correction,you shall use speciafied contactor to switching capacitor

Attention

We muse connect power factor correction capacitor at input terminal of soft starter.
If we adjust capacitor at output terminal connection power factor correction of soft starter.
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Operation Board And Feedback

Chapter 6 Operation Board And Feedback

6.1 Operation Panel

Operation panel will store copy of soft starter parameter,therefore you can use one operation panel to programme.many starters.

line display screen for display

status and programme details \

Alt button,together push with F1,F2 to
open function log and degugg tool.

fast button for fast access ————— E
normal task

1Menu navigation button:turn to next or

Menu navigation button Q’// previous menu or parameter
or change current parameter
Resat.

Enter menu or parameter,or save

parameter change ey el Sy 5
X Onm Loeal O atus

Quit menu or parameter,or cancel

parameter change [""" J g @

MEMO:Menu button including STORE function

Soft starter local control button

Starter status LED

LED Name Always ON Twinkle
Ready Motor stopped,starter ready for starting Motor stopped,starter wait,restart delay or motor
temperature test
Run Motor on running status(reach full voltage) Motor start or stop
Trip Starter trip Starter in warming status
Local Starter in local control status

If starter in remote control mode,local LED light off
Ifall LED off,it indicate soft starter has no control voltage

@ Synchronous operation board and starter

When operation board connect with starter,it will keep pace with soft starter with the same settings.If insert different
operation board into starters,it will display the confirmation message.

New display detected

Use 4 up and down W button to choose needed option.Push Menu to
accept choice and continue
If operation board settings have no effect to soft starter,it will load default value

Copy parameter
Display to starter
Starter to display
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Operation Board And Feedback

6.2 Display

The operator panel will display various information about the performance of the soft starter. The top half of the screen
displays (selected in parameter 8D) real-time current information or real-time motor power information. Use & and W buttons
to select the information displayed in the bottom half of the screen.

@ soft starter status

@ motor temperature

@ current

@ motor power

® previous starting information
@ date and time

@ Thyristor conduction

Attention
HERE DISPLAY SCREEN will display default settings.

Soft starter status

Soft starter status screen display starter working status,motor Temperature and motor power detailed information

Be ready
M1 000% 000.0kW

Programmable screen

May equipped clients programmable screen with soft starter Display relative speciafied applied most important information
Use parameter 8E to 8H select which information displayed

Be ready
0000 hrs --%

Motor temperature

Temperature screen display current using which motor parameter, The temperature of the two motors is shown asa

percentage of the total heat capacity. If the soft starter is used only on one motor, the auxiliary motor temperature (M2)
always display 0%.

The first group motor setting
» M1 000% M2 000%

14



Operation Board And Feedback

Current

The current screen displays the real-time line current for each phase. [f RTD/PT100 and the ground fault protection card
are installed, the screen also displays the grounding power supply.

Phase current
000.0A 000.0A 000.0A

Motor power

Motor power screen display motor power(KW,HP,KVA) and power factor.

000.0kW 0000HP
0000kVA -. - -pf

Motor power is use power supply according voltage(parameter 8N) to calculate.

Last time starting information

Last time staring information screen display last staring success' detailed information.
@ Staring continuous time (seconds)

@ Largest staring current(motor rated current percentage)

® Calculate motor temperature rising range

Last starting 010s

350% FLC temp 5%

Date and time

Date/time screen display current system date and time(24 hours format).if you want to know how to set up time
and date,refer to page 18.

Function chart

Function chart display real time working character.Use parameter 8]~8L select information need to displayed

000.0A 0-400%

Thyristor conduction bar chart
Thyristor conduction bar chart display each phase conduction level

L1 Conduction [ |
L2 Conduction -:|
L3 Conduction -:l

15



Repairing Tool

Chapter 7 Repairing Tool

7.1 Test Device Installation

The soft starter can be connected to a small motor for testing. During this test, the soft starter control input and relay output
protection settings can be tested. This test mode is not suitable for testing soft start performance or soft stop performance.

The rated current of the test motor shall be at least 2% of the minimum rated current of the soft starter (see page 71 for
minimum current and maximum current settings)

Attention
When testing the starter with a small motor, set the parameter 1A motor rating to the allowable minimum.

7.2 Degug Menu

'test menu' provide access to degugg and testing tool
Press ALT,then press tool,open 'tool'.

Debug Menu Navigation
® Press A or W button and turn to next or last option
@® Press p button to open one option to check

® Press o button to return to upper menu
® Press many times to close 4 menu

Set up date and time

1.Press ALT,then press tool,open 'tool'.

2.Turn to date/time screen

3.Press P button to enter edit mode

4. Press p and <4 botton toselection parts of date and time settings.

5.Press 4 or W button to modify value

6.Press P button to save change.the soft starter confirm the modification.
Press <4 button to cancel modification.

Simulation tool

Software fax tools allow you to test the operation and control circuit of the soft starter when the soft starter is disconnected
from the power supply voltage. There are three simulation modes for soft starters.

@ Operation simulation Simulate the start, operation and stop of the motor, and confirm that the soft starter and related
equipment are installed correctly.

@ Protection simulation Simulate the activation of each protection mechanism and confirm the normal response of soft
starter and related equipment.

@ Output signal simulation  Analog output signal, confirm the output and related control circuit work normally.

The simulation tool can be accessed through the debug menu. The simulation function can only be used when the soft starter is
inready state, with control voltage and the operation board is in active state.

Attention
Simulation tool is protected by access password

Default save password is 0000
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Repairing Tool

Operation Simulation
You can press the EXIT button to finish the simulation at any time.
Using operation simulation

1. press ALT, then press the tool to open the tool.

2. turn to the running simulation and press p  button.

3. press the start button, or activate the input. Soft starter simulation before starting check
Close the main contactor (if installed) and run LED flicker.

E Be careful
Ifthe power supply voltage is connected, the error message is displayed.
Disconnect the power supply voltage and continue the next step.

4.Press P button. Soft starter simulation starts, running LED flicker.

5.Press P button to simulate the soft starter. Running LED is often bright

without blinking, bypass relay closure.

6. Press the STOP button, or activate the stop input, and the soft starter simulation stops.
Run LED flicker, bypass relay opens

7.Press P bution, ready LED twinkle, main relay open.

8.Press P toreturn to the debug menu.

Protection simulation

Protect the activation of each protection mechanism in simulation, confirm the
normal response of soft starter and related equipment.
Using protection simulation
1. press ALT, then press P tool to open the tool.
2. turn to the protection simulation, press the button.
3.use A and W buttons to select the protection to emulate.

4.press P button to select the protection selected by simulation.

5. display the screen immediately. The soft starter response depends on the protection settings.

6.usec & or ¥ button to choose another simulation, or press € key to exit.

Attention

How to protect the tripping from soft start, then reset before simulating another protection.

E If protection setting as "alarm and record'no need to reset.
If protection settings are alarming and log.
Only if press menu store to check the alarm message.
If protection is set to log, the screen does not display any messages,

but adds a record to the log

Running simulation
ready to apply
start signal

Check storage and
continue before running
simulation start

Operation simulation
Be careful!

Power off voltage
Store and continue

Operation simulation
Start X: XX seconds
Store and continue

Operation simulation
Function
Apply stop signal

Operation simulation
Stop X: XX seconds
Store and continue

Operation simulation
Stop it
Store and continue

0.0A

Trip trip
Selected protection
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Output signal simulation

working properly, and pays attention to setting the output relay as an appropriate function to monitor the

Q The output signal simulates the output signal, confirms that the output and the related control circuit are
operation of the relay if the marking operation (motor temperature and small/large current) is to be tested.

Using output signal simulation

1. press ALT, then press the tool to open the "tools".

2. turn to output signal simulation, press P button. Programmable relay a
OFF
3.use & and ¥ butions to select the function that you want to emulate, then press p button. ON

4.usc 4 and W buttons toswitch signals.

5.Press 4 toreturnto the simulation list.

Analog output simulation

Analog output simulation 4 and W button to modify output terminal current

With the current measuring device analog output terminal,

use A and W button to adjust the percentage value displayed on the display. Analog output A
The current measured by the current measuring device should be the same as the 0%

current displayed on the display. 4.0mA

If the input/output expansion card is installed, the operation of the relay outputs D, E, F
and analog output B can also be tested by simulation.

Temperature sensor status

This screen shows the status of the motor thermistor and RTD/PT100.

S = short circuit Tempe;ature sensor status

H = heat Thermistor: 0

C=cold RTD/PT100s:0000000
O=open S = Shrt H=Hot C=Cld O=0pn

Only if install RTD/PT 100 and earth error extension card,you can use RTD/PT100 B~G

Number I/O status

This screen display number input and output current status :
. . . . R Digital I/ 0 status
The first line of screen display start input,stop input,reset input and .

2 2 > Input: 011000
programmerable input(A and B,I/O extension card input) Output: 0000100
The last line of the screen shows programmable output A, fixed run output,
programmable outputs B and C, and output on the expansion card (if installed)

Analog output and input status

This screen shows the analog output and the current state of the input

This screen also shows analog output B if an expansion card is installed AnalogI/0 status

Input:----%
Output a: 04. Oma

18



Repairing Tool

Reset heat protection model

The soft starter's advanced thermal protection model software continuously monitors motor performance
so that the soft starter can calculate the motor temperature at any time and can be
successfully started at any time. If the soft starter is configured for use on two motors,

the temperature of each motor is modeled separately. Thermal protection model reset
The thermal protection model of the selected motor can be reset if necessary M1 X%

1. Press ALT, then press Tools to open Tools. M2 X%

2. Scroll to the reset thermal protection model and press P button

3. Use W button to select reset, press stop button to confirm. Press P key to reset

4. After resetting the thermal protection model, the screen displays a confirmation

message and returns to the previous screen. ,
Don't reset

Reset
Be careful

Resetting the motor thermal protection model may be detrimental to the life
of the motor and should only be used in the event of an emergency.

7.3 Log Menu

The log menu provides information about events, trips, and starter performance.
Press ALT, then F1 (log) to open log

Open the event log:

@® Press ALT, then press F1 (log) to open 'Log'

@ Press p button to open the log

® Press A and W buttons to scroll through the items in each log
® Press p arrow button to view log details

@ Press 4 arrow bution to return to the previous menu

To close the 'Log Menu', press 4 arrow multiple times
The log menu can only be opened when viewing the monitor screen
Trip log

The trip log stores details of the eight most recent trips, including the trip date and time, Trip 1 is the most recently stored trip,
and Trip 8 is the longest trip.

Turn on the trip log:

1. Press ALT, then press F1 (Log) to open 'Log'.

2. Scroll to the trip log and press P> button

3.Usec A and W arrows to select the event you want to view and press P to right-click to display the details.

4. To close the log and return to the home screen, press 4 arrow multiple times

Performance counter
The event log stores the details of the 99 latest events (operation, warning and trip) of the starter, with a time stamp, including
the date and time of the event. Event 1 is the latest stored event, and event 99 is the longest stored event.
Turn on the trip log:
1. Press ALT, then press F1 (Log) to open 'Log'.
2. Scroll to the trip log and press P button
3.Use & and W arrows to sclect the event you want to view and press P to right-click to display the details.

4.To close the log and return to the home screen, press <4 arrow multiple times

Performance counter

The performance counter stores the starter operating statistics:
® Running hours (service life and counters since last reset)

® Number of starts (service life and counter after last reset)

@® Motor kWh (service life and counter after last reset)

® Reset times of thermal protection model
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Only when the parameter write protection (parameter 15b) is set to read / write, can the resettable counter
(running hours, starting times and motor KWH) be reset.

View calculator

1.Press ALT, then press F1 (log).

2.Scroll to the counter and press P button

3.Press & and ¥ buttons to scroll through the counter and press P button to view the details to the right

4.To reset the counter, press P> button anduse A and W buttons to select Reset/No Reset. Press the MENU button to confirm
the operation. To turn off the calculator, return to the log menu and press P arrow key.
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Chapter 8 Operation

8.1 Command Priority

The starter disable command takes precedence over any other control command, see parameter 6 A Input A Function P43
The emergency run command gives priority to normal control commands, including the auto start/auto stop command,
see parameter | 5C Emergency Run on P52,

The auto start/auto stop command takes precedence over the normal control command (local, remote, or via serial
communication). See also 3 Auto Start/Stop P39.

8.2 Start, Stop and Reset Commands

There are three ways to control the soft starter

1. Using the buttons on the control panel

2. Input via remote control

3. Connect via serial communication

The L/R (local/remote) button controls whether the soft starter responds to local control (via the operator panel) or remote
control (via remote input).

® When the soft starter is in local control mode, the local LED on the control panel illuminates.
@ When the soft starter is in remote control mode, the local LED is off.

Control via serial communication network is always enabled in local control mode, enabling or disabling via serial
communication network control (parameter 6R remote communication) in remote control mode, optional communication is
required for control over serial communication networks Module.

Always enable the STOP button on the control panel.

Control the motor with a soft starter

To soft start the motor, press the start button on the operator panel or activate the start remote input. The motor will start using
the starting mode selected in parameter 2A.

To soft stop the motor, press the stOp button on the operator panel, or activate stop remote input. The motor will stop in the stop
mode selected in parameter 21h1.

To reset the soft starter trip, press the ESET button on the operator panel. Or activate reset remote input.

To allow the motor to coast to a stop regardless of the setting in parameter 2H stop mode, press the local stop and reset buttons
simultaneously.

The soft starter will disconnect the power supply of the motor and open the main contactor to stop the motor sliding.

Auto start / auto stop

The soft starter can also be configured to start or stop automatically. The auto start / auto stop operation can only be used in
remote mode. In local mode,
The starter will ignore all auto start / auto stop settings. To configure the auto start / auto stop operation, use parameter 3A ~3D,

8.3 soft start method

Soft starters provide a variety of ways to control motor starting. Each soft start method uses different main control parameters.

Soft start method Controlled parameter Performance parameters affected

Timing voltage ramp Voltage Starting current, starting torque, acceleration
Constant current Electric current Starting torque, acceleration

Torque control torque Starting current, accelerating

Adaptive control accelerate Starting current, starting torque

The best effect can be achieved by selecting the soft start method which can directly control the most important application
parameters. Soft starters are usually used to limit motor starting current or to control load acceleration and / or deceleration.
The soft starter can be set to constant current or adaptive control.

Control Use
Motor Starting Current Constant Current
Motor / Load Acceleration Adaptive Control
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Constant current

Constant current is the traditional soft start mode, which increases the current from zero to the specified current, and then
remains unchanged until the motor accelerates.
Constant current starting is suitable for applications where the starting current must be controlled below a certain level.

Current (motor rated current percentage) Ly B8 L I
600% T

500% RS

1: initial current (parameter 2C)
1009 2: current limit (parameter 2D)
3: full voltage and current

T T T T T T T T T
10%20%30%40%50%60%T0%80%30%1 00 %

Rotor speed (percent of full speed)
Current slope

The current ramp soft start increases the current from the specified starting current (1) to the maximum limit (3)

within the extended period (2).

Current ramp starting can be used for the following applications:

e the load for each start is different (e.g. conveyor belt for heavy load start or no load start).

Set the initial current (parameter 2C) to the light load starting current of the motor, and

The current limit (parameter 2D) is set to the motor heavy load starting current.

e the load is easy to unload, but the starting time must be extended (e.g. centrifugal pumps that need to slowly build up line pressure).
Limited power supplies (e.g. generator sets) and slow load loading allow more time for the power supply to respond.

' [ 4]
Current (motor rated current percentage) (s 3 RO
B00% Tt
500%‘“. n ‘\.\
400%-! 3] \
H 1:initial current (parameter 2C)
300%! i
2: start ramp time (parameter 2b)
200w 3: current limit (parameter 2D)
100%] 1] 4: full voltage and current
! I 1 1 1 ! I T 1
time

Adaptive start control

In the soft start mode of adaptive control, the soft starter will adjust the current so that the motor can start with the selected
acceleration curve within a specified time.
Look out
The speed of adaptive control starting motor can not be faster than that of direct starting mode.
If the starting ramp time (parameter 2b) is shorter than the direct starting time of the motor, the starting
current may reach the direct starting current level.

Each application has a specific starting curve based on load characteristics and motor characteristics. Adaptive control provides
three different starting curves, which can meet different application requirements. The selection of the curve matching with the
application of the inherent curve will help to make the acceleration process smooth in the whole starting time.

If the adaptive control curve with great difference is selected, the control effect of the inherent curve will be greatly affected.

The soft starter monitors the motor performance every time it starts the motor, so as to improve the soft start control in the future.

® adaptive control

Using adaptive control to control the starting performance:

1. Select adaptive control (parameter 2a) on the start mode menu

2. Set the desired starting ramp time (parameter 2b)

3. Select the desired adaptive starting curve (parameter 2¢e)

4. Set the starting current limit (parameter 2D) large enough to start successfully. The first adaptive control start is constant
current start. In this way, the soft starter can understand the characteristics of the connected motor. In the subsequent adaptive
control starting process, the soft starter uses this motor data.
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Adaptive starting curve (parameter 2¢)
1. early acceleration.

2. Constant acceleration

3. post acceleration

4. Start ramp time (parameter 2b)

speed

Be careful

Adaptive control controls the load according to the programmed curve. The starting current varies with the selected
acceleration curve and the set starting time. .

If a motor connected to a soft starter programmed with adaptive control to start or stop is replaced, or the starter is
tested on a different motor before it is actually installed, the starter must learn the characieristics of the new motor.
If parameter 1 A motor rated current or parameter 2K adaptive control gain is changed, the motor characteristics
will be understood again automatically.

How to select the starting curve of adaptive control

The best curve depends on the exact details of each application.

Some loads such as submersible pumps should not be operated at low speed. The early acceleration curve increases the
speed rapidly in the starting process, and then controls the acceleration in the remaining starting time.

Look out
Adaptive control can control the speed curve of the motor in the programmed time range.
This may result in a larger current than traditional control methods.

e fine tuning adaptive control

If the motor starts or stops unevenly, adjust the adaptive control gain (parameter 2K). The gain setting determines how
much gain the soft starter will adjust at the next adaptive control start and stop based on the information from the last
start. The gain setting affects both starting and stopping performance.

e [fthe motor accelerates rapidly at the end of starting or decelerates rapidly at the end of stopping,

increase the gain setting by 5% 10%.

e [fthe motor speed fluctuates during start or stop, slightly decrease the gain setting.

Be careful

Reset the adaptive control learning record of the starter when changing the gain setting. After changing the gain,
start with a constant current for the first time.

Jump start

Jump start provides additional torque for a short time at the start of starting, which can be used with current ramp starting or
constant current starting.

Jump starting helps to start loads that require a minimum starting torque but are easy to accelerate later

(e.g. lywheel loads such as calenders).

Current (motor rated current percentage)

Ton 1 [ 6] 1: jump start amplitude (parameter 2G)

aohN -~ 2: jump start time (parameter 2f)

500% . 3: initial current (parameter 2C)

400% | 8 % 4: start ramp time (parameter 2b)
300% | 5: current limit (parameter 2D)
200% 6: full voltage and current

'IUD%_

T T T I T I I T I
0% 20% 30% 40% 50% 60% 70% B0% 90% 100%

Rotor speed (percent of full speed)
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8.4 Stop Method

The soft starter provides a variety of ways to control the motor stop.

Stopping method Performance results

Taxi stop Natural load stop

TVR soft stop Extend stop time

adaptive control Extend the stop time according to the selected deceleration curve
braking Reduce stop time

Soft starters are commonly used in pumping applications to eliminate the destructive effect of water hammer. Adaptive control
should be the preferred stop method for these applications.

Taxi stop

The sliding stop makes the motor slow down at the natural speed and is not controlled by the soft starter. The time required to
stop depends on the type of load.

Timing voltage ramp soft stop

The timing voltage ramp gradually reduces the motor voltage over a specified period of time. After stopping the ramp,
the load may continue to run.

Timed voltage ramp stop can be used for applications requiring extended stop times or to avoid transient power supply
ofthe generator set. . (1]

m%_: ' 1:stop time (parameter 21)
Voltage (percent of full voltage) %0%]

Itimle T T T T 1 1 L}

Adaptive stop control
In the soft stop mode of adaptive control, the soft starter controls the current to make the motor stop using the selected
deceleration curve within the specified time. Adaptive control can be used to extend the stop time of low inertia load.
Each application has a specific stop curve based on load characteristics and motor characteristics. Adaptive control provides
three different stop curves. Select the adaptive control curve that can best meet the application requirements.

Be careful
— The adaptive control does not let the motor decelerate rapidly, and the motor stop speed is not faster than the sliding
stop. To shorten the stop time of the large inertia load, use the brake operation.

Look out

Adaptive control can control the speed curve of the motor in the programmed time range. This may result in a larger
current than traditional control methods.

adaptive control

Use adaptive control to control stop performance:

1. Select adaptive control (parameter 2H) on the stop mode menu

2. Set the desired stop time (parameter 21)

3. Select the desired adaptive stop curve (parameter 2J)

100% - e " Adaptive control stop curve (parameter 2J):

x \ H\\ 1. Early slowdown

70% Y \\ 2. Constant deceleration
'§ x \!' \B 3. After deceleration
B \\ e 4. Stop time (parameter 21)

30% . e

20% ~~ S

10% \“».._h__ =~

0 .
time
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The first adaptive control stop is the normal soft stop. In this way, the soft starter can understand the characteristics of the

connected motor. This motor data is used by the soft starter during subsequent adaptive control stops.

B

Be careful

Adaptive control controls the load according to the programmed curve. The stop current varies with the selected
deceleration curve and stop time.

If a motor connected to a soft starter programmed with adaptive control to start or stop is replaced, or the starter is tested
on a different motor before it is actually installed, the starter must learn the characteristics of the new motor. If parameter
1 A motor rated current or parameter 2K adaptive control gain is changed, the soft starter automatically re understands the
motor characteristics.

® Pump stop

The hydraulic characteristics of pumping system are quite different. This difference means that different deceleration
curves and stop times are used for different applications. The following table provides the selection principles for the
adaptive control deceleration curve, but we recommend that you test three curves to determine the best curve for the
application.

Adaptive stop curve | Application

After deceleration Even if the motor / water pump speed decreases a little, it will lead to a high head system with fast

switching of forward flow and reverse flow.

Constant deceleration | The application of medium and low head and large flow with large liquid momentum.

Early deceleration An open pumping system in which the liquid must return through the pump but the pump does not reverse.

Braking

Braking can shorten the motor stop time.
During braking, the motor can be heard to make more noise. This is a normal motor braking phenomenon.
After selecting the brake, the soft starter will use de injection method to slow down the motor.

Soft starter brake:

e DC braking contactor is not required.

e control all three phases to evenly distribute the braking current and corresponding heating in the motor.

Look out

If the braking torque is set too high, the motor stops before the end of the braking time, and the motor generates
too much heat, which may cause motor damage. Brake torque must be carefully configured to ensure safe
operation of the starter and motor.

When the motor stops, the peak current of the direct starting motor will appear due to too much braking torque
setting. Make sure that the fuse installed in the branch circuit of the motor is correctly selected.

Look out

The brake operation makes the heating speed of the motor faster than that calculated by the thermal protection
model of the motor.

If brake operation is used, install a motor thermistor or set a restart delay long enough (parameter 4m).

Braking is divided into two stages:

® pre braking: moderate braking to reduce the motor speed to the point where full braking can be successfully carried out
(about 70% of the speed).

e full braking: provide the maximum braking torque, but the effect is not good when the speed exceeds about 70%.

Equipped with soft starter for braking operation:
1. Set the desired stop time length (1) for parameter 21. This is the total braking time, which must be set to be more than the

braking time (parameter 2m)For a long time, in order to reduce the motor speed to about 70% before braking. If the stop

time is too short and the motor fails to brake successfully, the motor will Taxi stop.
2. Set the braking time (parameter 2m) to about a quarter of the programmed stop time. This is the time of the full braking period (2).
3. Adjust the braking torque (parameter 2L) to achieve the desired stopping performance. If the setting is too small, the motor
can not stop stably, but will be closed during the braking period After bunching, taxiing stops.

3 100%
Q
¥]
&
75% 1: stop time (parameter 2i)
2: braking time (parameter 2m)
— 3: taxi stop time
25%

e

time
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— Becareful
— When using DC braking, the power supply and soft starter (input terminals L1, L2, L3) must be connected in
positive phase sequence, and the parameter 4G phase sequence must be set to positive.
—  Becareful
= If the load may change during braking, install a zero speed sensor to ensure that the soft starter stops DC braking
— when the motor stops.

This can avoid unnecessary heating of the motor.

For details on how to use a soft starter with an external speed sensor (for example, in applications where the load
changes during braking), see DC braking with an external zero speed sensor on page 57.

8.5 Jog Operation
Jog to slow down the motor in order to adjust the load or assist in maintenance. The motor can either jog forward or jog reverse.

Look out
Low speed operation makes the cooling effect of motor decrease, so itis not suitable for continuous
operation mode.

Inching operation makes the heating speed of the motor faster than that calculated by the thermal
protection model of the motor. If inching operation is used, install - a motor thermistor, or set a restart
delay long enough (parameter 4m).

Be careful

— | Softstart and soft stop cannot be used during inching operation.

— Inching is only applicable to group motor. For a detailed understanding of the -- group motor settings and
the second group motor settings, refer to the second group motor settings.
For different motor models, the maximum forward inching torque is about 50% - 75% of the rated torque
(FLT). The torque of motor reverse inching is about 25% to 50% of rated torque.
Valuepoint 15E the ratio of the torque applied to the motor by the inching torque control to the maximum
inching torque of the soft starter.

— | Becareful
— | [Ifparameter 15E is set above 50%, shaft vibration may be increased.

]m— ------------
soi| @
80%
70%-
60% e

a 3. Maximum torque of inching reverse

1. Rated torque of motor
2. Maximum torque of inching forward rotation

Effective torque

50%

30%]
20%]
10%

To activate the jog operation, you can use the programmable inputs (see parameters 6a and 6F [only operate in remote control
mode]), or you can use the shortcut keys (parameters 8b and 8C).
To stop the jog operation, do one of the following:

® Cancel the jog command.
@ Press the stop button on the operator panel.

If the jog command is still valid, start the jog again after the end of the restart delay. During the jog operation, all commands
except the above are ignored.
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8.6 Working With Triangle Connection Method

The triangle (six wire) connection method does not support adaptive control, inching, braking and two-phase control functions.
If these functions are programmed when the starter is connected by the triangle connection method, the control characteristics

are as follows:

Adaptive control start

The starter performs a constant current start. .

Adaptive control stop

If the stop time of parameter 21 is set to be greater than 0 s, the starter will perform the soft stop of
timing voltage ramp.
If parameter 21 is set to 0 seconds, the starter performs a coast down stop.

Point movement

Starter alarm with error message: option not supported.

Braking

The starter performs a coastdown stop.

Two phase control

The starter trips and displays the error message: LX TX short circuit.

Be careful

111}

Be careful

111

If the triangle connection method is adopted, the current unbalance protection is the only phase loss protection during
operation. Do not disable the current unbalance protection (parameter 4h) when the delta connection method is used.

If delta connection method is adopted, input the rated current of motor with parameter 1A. The soft starter automatically
detects whether the motor is connected by the star connection method or the triangle connection method, and calculates

the correct current of the triangle connection.
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Chapter 9 Programming Menu

The programming menu can be accessed at any time, including when the soft starter is running. Any changes to the starting
curve take effect immediately.
The programming menu has four submenus:

Quick setup quick setup guides you through how to configure the parameters required for soft starters for common
applications, Quickly set up suggestions for each parameter - a value, but you can make more Change these values.
Standard menu
standard menu is convenient for you to access common parameters. You can configure the soft starter according to your own
application here.
Extended menu
extended menu is convenient for you to access all programmable parameters of the soft starter, and experienced users can make
full use of advanced functions.
Load / save settings
load / save settings allows you to save the current parameter settings to a file, load the parameters in the previously saved file, or
reset all parameters to the Default value.

9.1 Programming Menu

You can use the programming menu to view and change programmable parameters that control how the soft starter works.
While viewing the monitoring screen, press the menu button to open the programming menu.
Browse "Programming Menu":

o Press A or V¥ to scroll through the parameter groups.

e Press P buttonto open the submenu.

® Press P button to view the parameters in the parameter group.
o Press < button to return to the previous menu.

® To close the Programming Menu, press repeatedly 4

Change parameter value:

Scroll to the corresponding parameter in the "Programming Menu" and press P (o enter edit mode.

e Use the A and ¥ buttons to change parameter settings. Press the & or ¥ button once to increase or decrease the parameter
value by one unit. If the button is held down for more than five seconds, the parameter value will increase or decrease faster.

e To save the changes, press Menu. The settings on the display will be saved and the control panel will return to the parameter list.
e To cancel changes, press EXIT. The operator panel will ask if you want to confirm the cancellation, then return to the parameter
table without saving the changes.

9.2 Parameter Write Protection

The programming menu can be locked to prevent users from modifying parameter settings. Can be write protected with
parameter 15B switch parameter.

Lock programming menu:

1. Open the programming menu.

2. Open the extended menu,

3. Select 'Advanced'.

4. Enter the access password.

5. Select parameter 15B parameter write protection

6. Select and store 'Read Only'.

If the user attempts to change the parameter value after the parameter write protection is turned on, an error message is displayed:

Access Denied
Adjustment Lock
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9.3 Access Password

Important parameters (parameter groups of 15 and above) are protected with four-digit secure access passwords to prevent
unauthorized users from viewing or modifying parameter settings.
When the user attempts to enter the restricted parameter group, the operation panel prompts for a password. The programming
session only requires the user to enter a-access password. Authorization-is valid until the user closes the menu.
To enter the access code, use 4 and P buttons to select a digit, and then use the A and ¥ buttons to change the value. When all
four digits are the same as the access code, press Menu (STORE)(storage). The operation panel will display a confirmation message
before continuing.

Type password
O###

Menu (STOER) (storage)

Allow access
administrator

To change the access code, use parameter 15A.
Simulation tools and counter resets can also be protected with secure access codes.

The default access password is 0000.
9.4 Quick Setup

The Quick Setup menu allows you to quickly configure the soft starter for common applications. The soft starter selects the

parameters related to the application and recommends typical settings. You can adjust each parameter according to your actual needs.
Always set parameter 1A, the rated current of the motor to match the rated current indicated on the motor plate. The recommended

value is the minimum rated current of the starter.
On the screen, the highlighted value is the recommended value, and the value marked with » is the loaded value.

Application Parameter Suggested Value
Motor rated current Depending on model
Starting method Adaptive Control
Adaptive starting curve Early acceleration
Centrifugal pump Start ramp time 10 seconds
Stop mode Adaptive Control
Adaptive stop curve Deceleration
Stop time 15 seconds
Motor rated current Depending on the model.
Starting method Adaptive Control
. Adaptive starting curve Speed up early.
Subniersible punp Start ramp time 5 seconds

Stop mode
Adaptive stop curve
Stop time

Adaptive Control
After decelerating.
5 seconds

Damped fan Motor rated current Depending on model
Starting method Constant current
Current limit 350%
Motor rated current Depending on model
Starting method Adaptive Control
Undamped fan Adaptive starting curve Constant acceleration
Start ramp time 20 seconds
Starting limit time 30 seconds
Locked rotor time 20 seconds
Motor rated current Depending on model
Starting method Constant current
Screw compressor Start ramp time 5 seconds
Current limit 400%

Reciprocating compressor

Motor rated current
Starting method

Depending on model
Constant current
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Start ramp time
Current limit

5 Second
450%

Conveyor belt

Motor rated current
Starting method
Start ramp time
Current limit

Stop mode
Adaptive stop curve
Stop time

Depending on model
Constant current

5 seconds

400%

Adaptive Control
Constant deceleration.
10 seconds

Rotary crusher

Motor rated current
Starting method
Start ramp time
Current limit
Starting limit time
Locked rotor time

Depending on model
Constant current

10 seconds

400%

30 seconds

20 seconds

Jaw Crusher

Motor rated current
Starting method
Start ramp time
Current limit
Starting limit time
Locked rotor time

9.5 Standard Menu

Depending on model
Constant current

10 seconds

450%

40 seconds

30 seconds

The standard menu provides access to common parameters, and users can configure the soft starter according to their application
needs. For detailed information on each parameter, see Parameter Descriptions on page 37.

Parameter group Default Setting
1 Motor data-1
1A Motor rated current Depending On Model
2 Start / Stop Mode-1
2A Starting method Constant Current
2B Start ramp time 10s
2c Initial current 350%
2D Current limit 350%
2H Stop mode Taxi Stop
21 Stop time 0s
3 Automatic start / stop
3A Automatic start mode Turn Off
3B Auto start time Im
3C Automatic stop mode Turn Off
3D Auto stop time 1m
4 Protection settings
4A Starting limit time 20s
4C Under current 20%
4D Undercurrent delay 58
4F Instantaneous overcurrent 400%
4F Instantaneous overcurrent delay 0s
4G Phase sequence Any Order
6 Enter
6A Input A function Motor Parameter Selection
6B Enter A name Input Trip
6C Input A tripped Always Open
6D Input A Trip Delay Os
6E Input A initial delay 0s
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6F Input B function Input trip (N / 0)
6G Enter B name Input trip
6H Input B tripped Always open
61 Input B trip delay 0s
6J Input B initial delay 0s
7 Qutput
TA Relay a function Main contactor
7B Relay a opening delay 0s
7C Relay a off delay Os
7D Relay B function Run
7E Relay B on delay 0s
7F Relay B off delay 0Os
7G Relay C function Tripping operation
TH Relay C on delay 0s
71 Relay C off delay 0s
™ Low current indication 50%
TN High current indication 100%
70 Motor temperature indication 0%
8 Monitor
8A Language English
8B Flbutton function Auto start/ stop setting
8C F2 button function Not set up
8D Display current or power Electric current
SE Top left corner of screen Starter status
8F Top right corner of screen Blank
8G Bottom left corner of screen Operating hours
SH Bottom right corner of screen Analog input

9.6 Extended Menu

The extended menu provides access to all programmable parameters of the soft starter.

Parameter group Default setting
1 Motor Data-1
1A Rated current of motor Depending on Model
1B Locked to ftime Om: 10s
1C Locked rotor current 600%
1D Service factor of motor 105%
2 Start/stop MODE-1
2A Starting mode Constant current
2B Starting ramp time 10s
2C Initial current 350%
2D Current limit 350%
2E Adaptive starting curve Constant acceleration
2F Jump start time 0000ms
2G Jump start amplitude 500%
2H Stop mode Taxi stop
21 Stopping time 0m:00s
2] Adaptive stop curve Constant deceleration
2K Adaptive control gain 75%
2L Braking torque 20%
2M Braking time O0m:01s
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Auto start / stop
3A Auto start mode OFF
3B Auto start time 00h:01lm
3C Automatic stop mode OFF
3D Auto stop time 00h:01m
Protection settings
4A Starting limit time 0m:20s
4B Starting limit Time-2 0Om:20s
4C Under current 20%
4D Under current delay 0m:05s
4E Instantaneous overcurrent 400%
4F Instantaneous overcurrent delay Om:00s
4G Phase sequence Any order
4H Current imbalance 30%
41 Current unbalance delay Om:03s
4] frequency measurement Starting and running
4K Frequency change + 5Hz
4L Frequency delay Om:01s
4M Restart delay 10s
AN Motor temperature measurement No measurement
40 Earth fault current 100 mA
4P Earth fault delay Om:03s
4Q Undervoltage 100V
4R Undervoltage delay 58
48 Overvoltage 00V
4T Overvoltage delay 38
Automatic reset trip
S5A Automatic reset function, Turn off automatic reset
5B Maximum reset times 1
5C A /breset delay 00m:05s
5D Creset delay 05m
input
6A Input a function Motor parameter selection
6B Enter a name Input tripping
6C Input a trip Always open
6D Input a trip delay Om:00s
6E Input a initial delay 0Om:00s
6F Input B function Input trip (n/0)
6G Enter B name Input tripping
6H Input B trip Always open
61 Input B trip delay 0Om:00s
6J Input B initial delay 00m:00s
6K Input C function shut
6L Input D function shut
oM Remote reset logic Normally closed (N/C)
6N Analog input trip No tripping
60 Analog input range 2-10V
6P Simulated trip point 50%
6Q Local) remote: Always open
6R Telecontrol communication Enable during remote control
output
TA Relay a function Main contactor
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7B Relay a opening delay 0m:00s
7C Relay a off delay 0m:00s
7D Relay B function RUN
7E Relay B on delay 0Om:00s
TF Relay B off delay 0m:00s
7G Relay C function Tripping operation
7H Relay CF on delay 0m:00s
71 Relay C off delay 0m:00s
7] Relay D function OFF
TK Relay e function OFF
7L Relay F function OFF
™ Low current indication 50%
TN High current indication 100%
70 Motor temperature indication 80%
TP Analog output a Current (% rated current)
7Q Analog arange 4-20 mA
TR Analog a max 100%
7S Analog a min 000%
7T Analog output B Current (% rated current)
U Analog B range 4-20 mA
A" Analog B Max 100%
TW Analog B min 000%
8 Monitor
8A language English
8B F1button function Auto start / stop setting
8C F2 button function Not set up
8D Display current or power Electric current
SE Top left corner of screen Starter status
8F Top right corner of screen blank
8G Bottom left corner of screen Operating hours
8H Bottom right corner of screen Analog input
]I graphic data Current (% rated current)
8] Graphic display period 10s
8K Graphic display maximum 400%
8L Graphic display minimum 000%
8M Current calibration 100%
8N Main supply voltage 400 V
80 Voltage calibration 100%
9 Motor data-2
9A Double thermal protection model Single model
9B Motor rated current - 2 Depending on Model
9C Lock to Time-2 Om:10s
9D Locked rotor current-2 600%
9E Motor Service factor-2 105%
10 Start / stop mode-2
10A Starting mode-2 Constant current
10B Starting ramp-2 0m:10s
10C Initial current - 2 350%
10D Current LIMIT-2 350%
10E Adaptive starting curve-2 Constant acceleration
10F Jump start Time-2 0000 ms
10G Jump start amplitude-2 500%
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10H Stop mode-2 Taxi stop
101 Stop Time-2 0m:00s
101 Adaptive stop curve-2 Constant deceleration
10K Adaptive control gain-2 75%
10L Brake torque-2 20%
10M Braking Time-2 Om:01s
11 RTD temperature
11A RTD/PTIO0AC 50°C (122 °F)
11B RTD/PTI00 B°C 50 °C (122 °F)
11C RTD/PTI00 C°C 50 °C (122 °F)
11D RTD/PTI00 D°C 50 °C (122 °F)
11E RTD/PTIO0 E°C 50 °C (122 °F)
11F RTD/PTI00 F°C 50 °C (122 °F)
11G RTD/PTI00 G°C 50 °C (122 °F)
12 Slip ring motor
12A Motor data 1 ramp Single slope
12B Motor data 2 ramp Single slope
12C Conversion time 150 ms
12D Slip ring deceleration 50%
15 Advanced requires an access password, Default value: 000
15A Access password 0000
15B Parameter write protection Read and write
15C Emergency operation Prohibit
15D Short circuit thyristor action Three phase control only
15E Point torque 50%
16 protective measures
16A motor overload Starter trip
168 Starting limit time Starter trip
16C Under current Starter trip
16D Instantaneous overcurrent Starter trip
16E Current imbalance Starter trip
16F frequency Starter trip
166 Input a trip Starter trip
16H Input B trip Starter trip
161 Motor thermistor Starter trip
16] Starter communication Starter trip
16K Network communication failure Starter trip
161 heatsink OT Starter trip
16M Battery clock failure Starter trip
16N Grounding fault Starter trip
160 RTD/PTIO0A Starter trip
16P RTD/PTIO0 B Starter trip
16Q RTD/PTI00 C Starter trip
16R RTD/PT100 D Starter trip
168 RTD/PTI00 E Starter trip
16T RTD/PTIO0 F Starter trip
16U RTD/PTIO0 G Starter trip
16V Retain -
16W Retain -
16X Low control voltage Starter trip
20 limit

Factory use only
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9.7 Load / Save Settings

You must enter the access password to access the load / save settings menu, where you can:

e default value of Loading Soft Starter parameters

e reload the parameter settings previously saved in the internal file

® save the current parameter settings in the internal file

In addition to the factory default file, the soft starter can store two custom parameter files. Before you save user files,
they contain default values.

Load or save parameter settings:
1. Open the programming menu.
2. Flip to load / save settings and press P button,

3. Turn to the required function and press P button. Parameter settings upload / backup
4. When prompted for confirmation, select Yes to confirm or no to cancel Load defaults
Then press the menu (store) button to load / save the selection. Load spare

Load user settings 1

Load defaults
No
Yes

After completing this operation, the screen displays a short confirmation
message and then returns to the status screen.

=" Be careful
— The saved file and the current working settings are stored in both the operation panel and the soft starter.
' Whenever you insert the dashboard into a new soft starter, the dashboard prompts you to synchronize
the settings.

9.8 parameter description

1 motor data 1

The parameters in motor data | are used to configure the soft starter to match the connected motor. These parameters describe
the operation characteristics of the motor, so that the soft starter can establish the temperature model of the motor.

Be careful
— If delta connection method is adopted, input the rated current of motor with parameter 1a. The soft
starter automatically detects whether the motor is connected by the star connection method or the
triangle connection method, and calculates the correct current of the triangle connection.

1A - rated current of motor

Range: Depending on Model
Explain: Match the starter to the rated current of the connected motor. Set the rated current indicated

on the motor label.
1B — locked rotor time

0:01-2:00(minutes:; seconds) Default: 10 seconds
Range:
. Sets the maximum time required for the motor to move from cold to maximum temperature
Explain: with locked rotor current.Set according to motor data sheet.

1C — Locked rotor current

Range: 400%-1200% Rated current Default value: 600%

Explain: Set the locked rotor current of the connected motor as a percentage of the rated current.
Set according to motor data sheet.
1D — Starting mode motor service factor

Range: 100%-130% Default value: 105%

Explain: Set the service factor of the motor used in the thermal protection model. If the motor
operates at rated current, the service factor of the motor is 100%.
Setaccording to motor data sheet.
Be careful
— | Parameters 1b, 1c and 1D determine the trip current of the motor overload protection. The default settings
—| for parameters lb, 1c and 1D provide motor overload protection: class 10, trip current, 105% of FLA
(rated current) or equivalent.
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2 start / stop mode 1

2A - starting mode

Options:

Explain:

Constant current (default)
adaptive control
Select soft start mode.

2B — Starting ramp time

Options:

Explain:

2C — Initial current

1-180 (seconds) Default value:10 seconds

Set the total start time of adaptive control starting or the ramp time of current ramp starting
(from initial current to current limit).

Options:

Explain:

2D — Current limit

100% - 600% rated current Default: 350%

Set the initial starting current for current ramp starting as a percentage of the rated current

of the motor. Set the initial current so that the motor starts to accelerate immediately after
starting.If current ramp starting is not required, set the initial current to the same value as the
current limit.

Options:

Explain:

100% - 600% rated current Default: 350%

Setthe current limit of constant current soft start and current ramp soft start as the percentage
of rated motor current.

2E — Adaptive starting curve

Options:

Explain:

2F — Jump start time

Early acceleration

Constant acceleration (default)

Post acceleration

Select which curve the soft starter uses for adaptive control soft start.

Options:

Explain:

0-2000 ms Default: 0000 MS

Set the jump start duration. A setting of 0 disables jump start.

2G — Jump start amplitude

Options:
Explain:

Look out

100% - 700% rated current Default: 500%

Sudden start-up increases the torque of mechanical equipment. Before using this function, make sure that
the motor, load and coupling can withsiand additional torque.

2H — Stopping mode

Options:

Explain:

21— Stopping time

Taxi stop (default)
TVR soft stop
adaptive control
braking

Select the stop mode.

Options:

Explain:

0:00-4:00(Minute:seconds ) Default: 0 (seconds)

Set the time required to sofl stop the motor using a timed voltage ramp or adaptive control.
At the same time, set the total stop time when the braking mode is adopted.

If a main contactor is installed, it must remain closed until the end of the stop time. Use
one of the programmable relays to control the main contactor.
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2J—Adaptive stop curve

Options: Early deceleration
Constant deceleration (default)
After deceleration

Explain:

Select which curve the soft starter uses for soft stop adaptive control.

2K — Adaptive control gain

Range: 1% -200% Default; 75%

Explain: Adjust the performance of the adaptive control.
This setting affects both the start control and the stop control.
— Be careful

We recommend that you leave the gain setting at the default value, unless the performance
does not meet the requirements.
If the motor accelerates rapidly at the end of starting or decelerates rapidly at the end of

stopping, increase the gain setting by 5% * 10%. If the motor speed fluctuates during start

: or stop, slightly decrease - a little gain setting.
2L — Braking torque

Options: 20%-100% Default: 20%
Explain: Set the brake torque used by soft starter to slow down the motor.
2M — Braking time
— Range: 1-30 (seconds) Default: 1 second
3 Note: set the duration of DC power supply during braking stop.

Be careful Parameter 2M and parameter 21 are used. See braking for details.

3 Auto start / stop

The soft starter can be programmed to start and stop automatically after a specified delay or at a specified time of day.
Automatic start and automatic stop can be set separately.

The auto start/ auto stop operation can only be used in remote mode. In local mode, the starter will ignore all auto
start/ auto stop settings.

Look out.
The auto start timer covers all other controls. The motor may start without warning.

warning
This function should not be used with a two wire remote control.

The soft starter still receives start and stop commands from the remote input or serial communication
network. To disable local control or remote control, use parameter 6q.

If auto start is enabled, but the user is still in the menu system, activate auto start after menu timeout
(no operation board activity is detected within 5 minutes).

3A — Auto start mode

Option: off (default) soft starter will not start automatically.

After the timer stops next time, the soft starter will start automatically after the delay specified in
parameter 3B.

Note: the clock soft starter will start automatically at the time set in parameter 3B.

Select whether the soft starter will start automatically after the specified delay or at the specified time
of one day.

3B — Auto start time

Options:  00:01 - 24:00 (hour: minute) Default: 1 minute

Explain: Set the soft starter auto start time in 24-hour clock format.
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3C — Automatic stop mode

Option: off (default) soft starter will not start automatically.
After the timer stops next time, the soft starter will stop automatically after the delay specified in parameter 3D.
Explain:The clock soft starter will stop automatically at the time set in parameter 3D.

Select whether the soft starter will automatically stop after the specified delay or at the specified time of the day.

3D — Auto stop time

Range: 00:01 - 24:00 (hour: minute) Default: 1 minute
Note: set the automatic stop time of soft starter according to the 24-hour clock format.

4 Protection settings
These parameters determine when to activate the protection mechanism of the soft starter. The activation point of
each protection mechanism can be set according to the needs of the device.
The soft starter responds to the protection event by tripping, warning or writing the event to the event log.

The setting of protection measures (parameter setting 16 protection measures) determines the response.
The default response is trip. .

Look out

The protection setting is very important for the safety of soft starter and motor.

The cancellation of the protection mechanism may endanger the safety of the equipment
and should only be used in case of emergency.

4A 4B—Starting limit time

The starting limit time is the maximum time required for the soft starter to try to start the motor. If the
motor does not transition to operating mode within the programmed limits, the starter trips. Set a time that
is slightly longer than the normal start-up time. A setting of 0 disables the start limit time protection.

Range: 0:00 - 4:00 (minutes: seconds) Default: 20 seconds
Note: parameter 4A sets the main motor time, parameter 4B (start limit Time-2) sets the second
group of motor time.

4C — Under current

0%-100%
Options:  get the under current protection trip point according to the motor rated current percentage.
Explain: Set to a value between the normal operating current range of the motor and the magnetizing

(no-load) current of the motor (usually 25% to 35% ofthe rated current). Setting 0% disables

the under current protection.
4D — Under current delay ?

Options: 0:00-4:00 (minutes: seconds) Default: 5 seconds

Explain: Reduce the response speed of soft starter to under current, and avoid tripping due to
instantaneous fluctuation.
4E — Instantaneous overcurrent

Options: 80% - 600% rated current Default: 400%

Explain: Set the instantaneous overcurrent protection trip point according to the motor rated
current percentage.
4F — Instantaneous overcurrent delay

Options:  0:00-1:00 (minutes: seconds) Default: 0 seconds
Explain: Reduce the response speed of the soft starter to the instantaneous overcurrent and avoid
4G — Phase sequence tripping due to the instantaneous fluctuation.
Options: Any order (default)
Forward
Teverse

Select which phase sequence the soft starter will allow when starting. During the pre
start check, the starter checks the phase sequence of its input terminals and trips if the
actual phase sequence does not match the selected option.

Explain:

4H — Current imbalance
Options: 10%-50% Default: 30%

Explain: Set the current unbalance protection trip point.
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4] — Current unbalance delay

Range: 0:00 - 4:00 (minutes: seconds) Default: 3 seconds
Note: reduce the response speed of the soft starter to the current imbalance and avoid tripping due to
instantaneous fluctuation.

4] — frequency measurement

Options: No measurement
Start time only
Start and run (default)
Runtime only
Explain: Determine when and if the starter will monitor the frequency trip.

4K — Frequency change

Options: +2Hz
+5 Hz (default)
+10Hz
T+ 15Hz
Explain;: Select the allowable frequency variation of soft starter.
4L — Frequency delay
Options: 0:01 - 4:00 (minutes: seconds) Default: 1seconds
Explain: Reduce the response speed of soft starter to frequency fluctuation, and avoid tripping

due to instantaneous fluctuation.

; Be careful
If the power frequency 1s lower than 35 Hz or higher than 75 Hz, the starter trips immediately.

Look out
If the motor operates outside the specified frequency range for a long time, it may cause motor
damage and permanent failure,

4M — Restart delay

Options: 00:01-60:00 (minute: Second) Default: 10 seconds

Explain: A soft starter can be configured to force a delay from the end of the stop to the start of the
next start. During the restart delay, the display shows the time remaining before another
start can be attempted.

— | Becareful
The restart delay starts at the end of each stop. Any changes to the restart delay setting will take effect
after the next stop.

4N — Motor temperature measurement

Options: Do not measure (default)

Measure
. Select whether the soft start verifies that the motor has sufficient thermal capacity to

Explain: ensure successful start. The soft starter compares the calculated temperature of the motor

with the temperature rise of the last motor start, and starts only when the motor is cooled
40 — Earth fault current enough to start successfully.
Options: 20mA - 50A (grade 21) Default: 100mA
Explain: Set the ground fault protection trip point.

4P — Earth fault delay

Options: 00:01-4:00 (minute: Second) Default: 3 seconds

Explain: Reduce the response speed of soft start to ground fault fluctuation and avoid tripping
due to instantaneous fluctuation.

— Be careful
= The earth fault protection can only be used when the RTD / PT100 and the earth fault
protection card are installed.

4QQ — Retain

This parameter is reserved for internal use.
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4R — Retain

This parameter is reserved for internal use.
4S — Retain

This parameter is reserved for internal use,
4T — Retain

This parameter is reserved for internal use.

5 Automatic reset trip

The soft starter can be programmed to automatically reset certain tripping conditions and minimize downtime.
According to the risks of the soft starter, the trips that can be reset automatically can be divided into three categories:

group Tripping operation

Current imbalance
Lack phase

Power failure
frequency

A

Under current

B Instantaneous overcurrent
Input tripping

Input B trip

Motor overload (thermal model)
RTD /PT100 temperature trip
Motor thermistor

radiator overheating

Other trips cannot be reset automatically.
This function is especially suitable for two-wire remote control in remote mode. If there is a two wire start signal after
the automatic reset, the soft starter will be restarted.

5A—Automatic reset function

Options: Turn off auto reset (default)
Group A reset
Group A and B reset
Group A, B and C reset
Explain: Select which trips can be reset automatically.

5B — Maximum reset times

Range: 1-5 Default value: 1

Explain: Set how many times the soft starter resets automatically in case of continuous tripping.
After each automatic reset of the soft starter, the reset counter increases by one, and after
each successful start / stop cycle of the soft starter, the reset counter decreases by one.

5C — Reset relay groups A and B

Range: 00:05 - 15:00 (minute: Second) Default: 5 seconds
Explain: Set the reset delay of group a trip and group B trip.

5D — Reset relay group C

Range: 5 - 60 (minute) Default: 5 minute
Explain: Set the reset delay of group C trip.
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6 input

Soft start has two programmable inputs, which can control the soft start remotely. If necessary, you can use the [/ O
expansion card to add two inputs.

6 A — Input a function

Options: Motor parameter selection (default) can configure two sets of independent motor data for the soft starter.

Explain:

6B — Enter a name

To use the auxiliary motor data, parameter 6A must be setto
'motor parameter selection’. When a start command is issued,
C53 and C54 must be closed.

The soft starter checks which motor data to use at startup and
uses this motor data throughout the start / stop process.

Input trip (N/0) The soft starter can be tripped with input A. When parameter
6A is set to input trip (N / O), C53 and C54 close the circuit
Input trip (N / C) and trip the soft starter.

When parameter 6A is set to input trip (N / C), C53 and C54
are open to trip the soft starter.

You can use input A to select local control or remote control
without using the L/ R (local / remote) button on the operation
panel. When this input is off, the starter is in local control
mode and can be started via the operation panel. When this
input is closed, the starter control is

Remote control mode. With the START and L/ R (local / remote)
buttons disabled, the soft starter ignores any local / remote
selection commands from the serial communication network.

Local / remote selection

To use input A to select local or remote control, parameter 6Q
must be set to "Always on" or "On when the motor is stopped".
In the emergency running mode, the soft starter continues to

run to stop, ignoring all trips and warnings (See parameter
15C for details).

‘When C53 and C54 are closed, emergency operation is activated.

When the circuit is open, the emergency operation ends and

the soft starter stops the motor.

The soft starter can be disabled via the control input. Opening

C53, C54 disables the starter. The soft starter does not respond

to the start command. If the soft starter is running, it will allow

the motor to coast to stop and ignore the soft stop mode set in

Jog forward parameter 2H. _ _ _

Activate jog forward operation (only available in remote

control mode).

Select the input A function. Activates jog reverse operation (only available in remote
control mode).

Emergency operation

Disable starter

Jog reverse

Options:

Explain:

6C — Input A tripped

Input trip (default) no flow

Low pressure Disable starter
high pressure Controller
Pump failure PLC

Low level Vibration alarm
High level

Select the message to be displayed on the operation panel when input A is activated.

Options:

Explain:

6D — Input A Trip Delay

Always on (default) It may trip at any time after the soft starter is powered up.
During operation only, the soft starter may trip when it is running, stopped or started.
Trip only Only trips when the soft starter is running.

Select when an input trip occurs.

Range:

Explain:

0:00-4:00 (minutes: seconds) Default: 0 seconds
Set the delay from input activation until the soft starter trips.
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6E — Input A initial delay

Range: 0:00-30:00 (minutes: seconds) Default: 0 seconds

Explain: Set the delay before the input trip occurs. The initial delay is calculated from the start
signal received. The input state is ignored until the initial delay has elapsed.

6F. 6G. 6H. 6I. 6] — InputB tripped

Parameters 6F ~ 6J configure input B in the same way as parameters 6A ~ 6E configure input A. See Input A for details.

6F Input B function (default: input trip (N / 0))
6G input B name (default: input trip)

6H Input B trip (default: always on)

61 Input B trip delay (default: 0:00)

6] Input B initial delay (default: 0:00)

6K. 6L — Input C and input D

Parameters 6A and 6K select the function of input C and input D. See parameter 6A for details.
Input C and Input D are only available if an input / output expansion card is installed.

Options: Motor parameter selection
Local / remote selection.
Emergency operation
Disable starter (normally closed)
Off (default)

6M — Remote reset logic
Options: Normally closed (N/ C) (default)
Normally open (N /0)

Explain: Select whether the soft starter remote reset input (terminals C41, C42) is normally open

g . 1y closed.
6N — Analog input trip e faiie

If necessary, connect the analog input to the soft starter. External devices can activate the analog input to
trip the soft starter in response to external conditions.

Options: Not tripped (default)
Over trip
Too low trip
Explain: Select the response of the soft starter to the analog input signal.

60 — Analog input range

Options: 0-10V (default)
2-10V
Explain: Select the analog output range.

6P — Analog trip point
Options: 0% - 100% Default: 50%

Explain: Set the signal level when an analog input trip occurs as a percentage of the
maximum input signal.
6Q — Local / remote

Options: Always on Always enabled L /R (local/ remote) button.
Open when motor is stopped Enable when starter is off L/R (local / remote) button.
Local control only Disable all remote inputs,
Remote control only Disable local control buttons (START, RESET and L/ R
(local / remote)
Explain: Select when to use the L/ R (local / remote) button to switch between local and remote

control, enable or disable the local control button and remote control input.
The STOP button on the operator panel is always enabled.
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Be careful
The STOP button on the operator panel is always enabled. When using two-wire remote control,
if the remote start / stop input and remote reset input are still active, the soft starter will restart.

6R — Remote communication

Options: Disabled during remote control
Enabled during remote control (default)
Explain: Select whether the starter receives start and stop commands from the serial communication

network in remote control mode.
Reset commands, forced communication trip commands, and local / remote commands are
always enabled.

7 Output

Soft start has three programmable outputs that can be used to signal different operating conditions to related
equipment. Three additional outputs on the input / output expansion card ean be used.

7A — Relay A function
Options: Turn Off

Main Contactor (default)

Run
Trip

Caveat

Low Current Indication

High Current Indication
Motor Temperature Indication

Input A Tripped

Input B Tripped

Motor Overload (thermal Model)
Current Imbalance

Under Current
Instantaneous Overcurrent
Frequency

Ground Fault

Radiator Overheating
Missing Phase

Motor Thermistor
Changeover Contactor

Undervoltage
Ready

7B — Relay A On Delay

Relay A is not used.

When the soft starter receives the start command, the relay closes.
Keep itclosed during the power.

When the starter switches to the running state, the relay closes.
When the starter trips, the relay closes (see parameter 16 A~16X).

When the starter issues a warning, the relay is closed
(see parameters 16A ~ 16X).

When the low current indication is activated (see parameter 7M Low
current indication, when the motor is running), the relay is closed.

When the high current indication is activated (see parameter 7N High
current indication, when the motor is running), the relay is closed.

When the motor temperature indication is activated (see parameter 70
Motor temperature indication), the relay is closed.

When input A activates the soft starter, the relay closes.

When input B activates the soft starter to trip, the relay closes.

When the starter trips due to motor overload, the relay closes.

‘When the starter trips due to current imbalance, the relay closes.

When the starter trips due to undercurrent, the relay closes.

When the starter trips due to transient overcurrent, the relay closes.
When the starter trips due to frequency, the relay closes.

When the starter trips due to a ground fault, the relay closes.

When the starter trips due to overheating of the radiator, the relay closes.
When the starter trips due to a phase loss, the relay closes.

‘When the starter trips due to the motor thermistor, the relay closes.
When the high rotor resistance current ramp reaches full voltage, the relay
closes and can be used with slip ring motors.

Not suitable for soft starters.

When the starter is in the ready state, the relay is closed.

Note: Select relay A function (normally open)

Range:
Explain:

7C — Relay A power-off delay

0:00-5:00 (minutes: seconds)
Setrelay A closing delay.

Default: 0 seconds

Range:
Explain:

0:00-5:00 (minutes: seconds)

Default: 0 seconds

Setrelay Areopen delay.
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7D~7L—Output relays B, C, D, E and F

Parameter 7D '7L configures relay B, C, D, E, and F operations in the same way as parameter 7A 7C configure relay A. See Relay
A Function for details.

Relay B is a switching relay.

@ 7D Relay B Function Default: Run

@® 7E Relay B ON Delay

@ 7F Relay B OFF delay

Relay C is a switching relay.

@ 7G Relay C Function Default: Trip
@ 7HRelay C ON Delay

@ 71 Relay C OFF delay

Relays D, E, and F can only be used when an input / output expansion card is installed. These relays do not support switching
delays and do not support the changeover contactor function.

Relay D is normally closed, and relays E and F are normally open.

@ 7] Relay D Function Default: OFF

@® 7K Relay E ON Delay Default: OFF
® 7L RelayF OFF delay Default: OFF

7M—Low current indication

The soft starter has a low current indication and a high current indication, and issues an abnormal working alarm in advance. The
current flag can be configured to display the abnormal current level between the normal operating current level and the under-
current trip level or the over-current trip level during operation. These flags can be used to send an exception to an external device
through one of the programmable outputs. These flags are cleared when the current returns to the normal operating range, which is
a 10% drop from the rated current of the programmed motor.

Range: 1% -100% Rated current Default: 50%

Explain: Setthe low current indication point according to the motor rated current percentage.

7N—High current indication
Range: 50% - 600% Rated current Default: 100%
Explain: Set the high current indication point according to the motor rated current percentage.

70-Motor temperature indication

The soft starter has a motor temperature indication and issues an abnormal working alarm in advance. The motor temperature
indication may indicate that the motor operating temperature exceeds the normal operating temperature, but is below the overload
limit. Motor temperature indication can send abnormal conditions to external devices through one of the programmable outputs.

Range: 0%-160% Default: 80%
Explain: Set the motor temperature indicating working level as a percentage of the motor's thermal
capacity.

7P—Analog output A

Options: Current (% rated current) (default) The current expressed as a percentage of the rated current of the motor.
Motor temperature (%) Motor temperature expressed as a percentage of motor thermal capacity.

Motor Power (%) Measured motor kilowatt power, expressed as a percentage of maximum power.

Motor capacity (%) The measured motor apparent power is expressed as a percentage of the maximum apparent power.
Motor power factor Motor power factor as measured by the soft starter.

Explain:

Measured motor power: .V3 x average current x power reference voltage x measured power factor
Maximum motor power: V3 x rated motor current x power reference voltage. Assume power factor of 1
Measured motor apparent power: V3 x average current x power reference voltage

Maximum motor apparent power: V3 x rated motor current X power reference voltage

Select which information is reported through the analog output.

7Q—Analog Arange
Range: 0-20 mA
4-20 mA (default)
Explain: Select the analog output range.
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7R — Analog A maximum

Range: 0% - 600% Default: 100%

Explain: Calibrate the upper limit of the analog output to match the signal measured on an external current
measurement device.

7S — Analog A minimum

Range: 0% - 600% Default: 0%

Explain: Calibrate the lower limit of the analog output to match the signal measured on an external current
measurement device.

7T. 7U. 7V. 7TW—Analog output B

Parameter 7T ~7W configures the operation of analog output B in the same way as parameter 7P~78 configures analog
output A. See Analog Outpul A for details.
Analog output B is only available if an input / output expansion card is installed.

8 Monitor

You can use these parameters to customize the controller for individual user needs.

8A-Language

Options: English (default)

Chinese

Espafiol

Deutsch
Portugués
Francais

Italiano

Russian

Explain: Select the language in which messages and feedback are displayed on the dashboard.

8B and 8C—F'1 and F2 button functions

Options: Not set
Automatic start / stop setting
Jog forward
Jog reverse
Explain: Select the function of the F1 and F2 buttons on the operation panel.

Note
— | Noaccess password is required to use the F1 and F2 buttons. Regardless of the setting of parameter
- 15B, users can use these functions.

Parameter write protection.

8D—Display current or power

Options: Current (default)
Motor Power

Explain: Select whether the soft starter displays current (Amps) or motor power on the main
monitoring screen.

8E. 8F. 8G. 8H—User programmable screen

Option: Blank selected area does not display data, but displays long messages to avoid overlap.
Starter status Starter working status (starting, running, stopping or tripping).

Can only be displayed in the upper left (default) and lower left corners of the screen.

Motor current Three-phase average current.

Motor power factor Motor power factor as measured by the soft starter.

Power frequency The average frequency measured in three phases.

Motor power Motor operating power kW.

Motor horsepower Motor operating power HP.

Motor temperature The motor temperature calculated using the thermal protection model,
Kilowatt hours The number of kilowatt hours consumed by the motor through the soft starter.
Running hours The number of hours the motor has been running through the soft starter.
Analog input Analog input A level (see parameters 6N ~ 6P).

This setting is only available if an input / output expansion card is installed.

45



Programming Menu

Description: Select what information the programmable monitor screen displays.

8E Upper left corner of the screen Default value: Starter status
8F Upperright corner of the screen  Default value: blank
8G Screen bottom left corner Default value: running hours

8H Lowerright corner of the screen  Default value: analog input

81 — Graphic data

The soft starter uses real-time performance charts to report characteristics of important operating parameters.

Option: Current (% rated current) (default) Current expressed as a percentage of the motor's rated current.

Motor temperature (%) Motor temperature expressed as a percentage of motor thermal capacity.

Motor power (%) Measured motor kilowatt power, expressed as a percentage of maximum power.

The motor apparent power measured by motor capacity (%) is expressed as a percentage of the maximum apparent power.
Motor power factor Motor power factor as measured by the soft starter.

Measurement: Measured motor power: \ 3 x average current x power reference voltage x measured power factor
Maximum motor power: ¥ 3 x rated motor current x power reference voltage. Assume power factor of 1
Measured motor apparent power: V3 x average current x power supply reference voltage.

Maximum motor apparent power: V 3 x rated motor current x power reference voltage

Description: Select what information the performance graph displays.

8J — Graphic display period

Options: 10 seconds (default)
30 seconds
1 minute
5 points
10 points
30 points
1 hour
Explain: Setthe graphic time scale.Graphics replace old data with new data.

8K — Graphic maximum

Range: 0% — 600% Default: 400%
Explain: Adjust the upper limit of the performance graph.

8L — Graphic minimum

0% — 600% Default: 0%
Adjust the lower limit of the performance graph.

8M — Current calibration

Range: 85% - 115% Default: 100%

Explain: Calibrate the soft starter's current monitoring circuit to match the external current
measurement equipment.
Use the following formula to determine the necessary adjustment:

Current shown on soft starter display

calibration (%) = :
Current measured by external device

such as 102% = 66A
65A

— Attention
i— This adjustment affects all current-based functions and protections.
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8N — Power reference voltage

Range:
Explain:

100690 V
Set the power frequency voltage of the operation panel monitoring function. Use this setting

Default: 400V

to calculate motor power and apparent power (kVA), but it will not affect the control or

80 Keep
Explain:

9 Motor data-2

protection of the motor.

This parameter is reserved for future use.

The soft starter can support two different sets of motor start and stop data.

@® Ifyou want to use the soft starter with two different motors (such as working / standby configuration),
use parameter 9A to select the dual thermal protection model and configure parameters 9B ~ 9E according
to the second motor.

® Touse asoft starter with two sets of different motor data for the same motor (two-speed motors or
applications with varying starting conditions), use parameter 9A to select the single thermal protection
model, and use parameters 10A to 10G to configure the start and stop curves as required . The soft starter
will ignore parameters 9B ~ 9E and will use the settings of the main motor.

To select the second set of motor data, a programmable input must be configured as a parameter setting
selection (parameters 6A and 6F). This input must be activated when the soft starter receives a start signal.

— Attention
— Only when the soft starter is stopped, which set of motor data can be selected.

9A — Double thermal protection model

Options: Single model (default)
Dual model

Explain: Activate the dual thermal protection model. The dual thermal protection model is required
9B — Motor rated current 2 only when the soft starter controls two different motors.

Range: Depending on model

Explain: Set the auxiliary motor rated current.
9C — Locked rotor time -2

Range: 0:01-2: 00 (minutes: seconds) Default: 10s

Explain: Set the maximum time required for the motor to reach the maximum temperature from

9D — Stall current 2

the cold state with locked rotor current.
Setaccording to the motor data sheet.

Range:
Explain:

9E — Motor service factor 2

400% - 1200% Rated current Default: 600%

Set the locked rotor current of the connected motor as a percentage of the rated current.
Set according to the motor data sheet.

Range:
Explain:

10 Start / stop method 2

10A — Starting method 2

100% - 130% Rated current Default: 105%

Set the service factor for the second group of motors.

Options:

10B — Starting ramp-2

Constant current (default)
Adaptive Control
Select the soft start method.

Range:
Explain:

1-180(s) Default: 10s

Set the total start time of the adaptive control start or the ramp time of the current ramp
start (from the initial current to the current limit).
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10C — Initial current 2

Range: 100% - 600%

Default: 350%

Options: Set the initial starting current of the current ramp start as a percentage of the rated motor current.
Set the initial current so that the motor starts to accelerate immediately after starting to start.
1f a current ramp start is not required, set the initial current to the same value as the current limit.

10D — Current limit 2

Range:
Options:

100%-600% Rated current Default: 350%

Set the current limit for constant current soft start and current ramp soft start as a
percentage of the motor's rated current.

10E — Adaptive starting curve 2

Option:

Explain:

10F — Jump start time -2

Early acceleration

Constant acceleration (default)

Post-acceleration

Select which curve the soft starter uses for adaptive control soft start.

Range:
Explain:

10G — Recoil start amplitude 2

0-2000 (ms) Default: 0000ms
Set the kick start duration. Setting 0 disables kick start.

Range:
Explain:

10H — Stop mode 2

100% — 700% Rated current
Set the kick start current amplitude.

Default: 500%

Options:

Explain:

101 — Stop time 2

Taxi stop (default)
TVR soft stop
Adaptive Control
Brake

Select the stop method.

Range:
Explain:

10J — Adaptive stop curve 2

0:00 - 4:00 (Minutes: seconds) Default: Os

Set the stop time.

Options:

Explain:

10K — Adaptive control gain 2

Early deceleration

Constant deceleration (default)

Deceleration

Select which curve the soft starter uses for adaptive control soft stop.

Range:
Explain:

10L —Brake torque 2

1% - 200% Default: 75%

Tuning the performance of adaptive control. This setting affects both start control
and stop control.

Range:
Explain:

10M — Braking Time-2

20%-100% Default: 20%

Set the amount of braking torque used by the soft starter to slow down the motor.

Range:

Explain:

1-30 (s) Default: 1s
Set the duration of DC power supply during braking stop.
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11 RTD Temperature

The soft starter has one RTD /PT100 input, which can be installed with six other PT100 inputs through this RTD /PT100 and
ground fault protection card.

When the temperature exceeds a specified point, these inputs trip the soft starter. You can set a different trip temperature for
each input.

Only after installing the RTD / PT100 and ground fault protection card, can you use the PT100 to input B ~ G.

Range: 0-250°C Default: 50°C
Explain: Setthe RTD /PT100 input trip point.

11A RTD A Trip temperature

11B RTD B Trip temperature

11C RTD C Trip temperature

11D RTD D Trip temperature

11IE RTD E Trip temperature

11IF RTD F Trip temperature

® 11G RTD G Trip temperature

12 Slip Ring Motor

You can use these parameters to configure the soft starter for use with slip ring motors.

12A 12B-Motor data 1 ramp and motor data 2 ramp

Options: Single slope (default)
Shuangpo

Explain: Select whether to use single current ramp or dual current ramp for soft start. Set a single slope for the
non-slip ring induction motor and a double slope for the slip ring induction motor.
Parameter 12A selects the main motor ramp configuration, and parameter 12B selects the auxiliary
motor ramp configuration,

12C—Conversion time

Options: 100-500 (ms) Default: 150 ms

Explain: Set the delay from the closing of the rotor resistance relay to the start of the low resistance current
ramp. Set the switching time so that the contactor has enough time to close, but the motor does not decelerate.

Parameter 12C only applies if parameter 12A or 12B is set to "Double Ramp" and an output relay
is set to changeover contactor.

12D—Slip ring deceleration

Options: 10%-90% Default: 50%

Explain: Set the conduction level when the rotor resistor is closed, as a percentage of full conduction.
Setting slip ring deceleration can avoid current pulse, but the motor has sufficient speed to start normally.

15 Advanced

15A—Access password

Options: 0000 - 9999 Default: 0000
Explain: Set an access password to control access to restricted sections of the menu.

Use o and P buttons to select the digit to be changed, and use the 4 and W buttons to change the value.
— | Note

If you forget the access password, please contact your local supplier to obtain the master access password.
You can use this to reset the new access password.

15B—Parameter write protection

Options: Read and write (default) allows the user to modify parameter values on the programming menu.

Read Only Does not allow the user to modify parameter values on the programming menu.
You can still view the parameter values.

Explain:Select whether the operator panel allows parameters to be changed via the programming menu.

Note
= | Any changes to the parameter write protection settings will take effect after the programming
menu is closed.
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15C—Emergency operation

Options: Disabled (default)
Enable
Explain: Select whether the soft starter allows emergency operation. In emergency running mode,

the soft starter starts (if not already running) and continues to work until the end of
emergency running, ignoring stop commands and trips. Emergency operation is controlled

; by programmable parameters.
Attention Y PrOg P

It is not recommended to use emergency operation continuously. Emergency operation may damage the
life of the starter because all protections and trips are disabled.
Using the starter in emergency operation mode will void the product warranty.

15D—Short-circuit thyristor action

Options: Three-phase control only (default)
Two-phase control
Explain: Select whether the soft starter allows two-phase control. For critical applications, if one

phase of the soft starter is damaged, the soft starter is allowed to use two-phase control
to control the motor. Two-phase control can only be used after the soft starter has tripped

Atteniion and reset due to "Lx-Tx short circuit".

Two-phase control can adopt two-phase soft-start technology, so special care must be taken when
determining the specifications of the circuit breaker and protection. Contact your local supplier
for assistance.

= Attention

Only motors connected by star connection support two-phase control. If the soft starter is connected
using a delta connection method, two-phase control does not work.

The next time the control power is applied, the starter will trip due to an Lx-Tx short circuit. If the control
power is turned on again between two starts, the two-phase control does not work.

15E—Jogging torque

The soft starter can be jogged at low speed, which is convenient for precise adjustment of the belt position
and flywheel position. Both jog forward and jog reverse.
Range: 20%-100% Default: 50%
Explain: Set the jog operation current limit.
16 Protective measures

These parameters define how the soft starter responds to different protection events. The soft starter can trip, issue a
warning or ignore different protection events as needed.

Writes all protection events to the event log. The default action for all protections is to trip the soft starter.

16N ground fault protection and 16P~ 16U RTD / PT100 protection can only be used after installing the RTD /PT100
and grougd fault protection card.

Attention

The removal of the protection mechanism may endanger the safety of the starter and the motor and should
only be used in an emergency.

16A°16X — Protective measures
Options: Starter trip
(default)

Alarm and record
Record only

Explain: Select the response of the soft starter to each protection.
@® 16A Motor overload ® 16K network communication failure
@ |6B Starting limit time ® 16L radiator overheating
® 16C Under curieit ® 16M battery / clock failure
® 16D Instantaneous overcurrent © LN gronad ks :
: ® 160~16U RTD A ~ G overheating
® 16E Current imbalance ® 16V reserved
® 16F Frequency ® | 6W reserved
® 16G Input a tripped ® 16X low control voltage
® 16H Input b tripped
@® 161 Motor thermistor
® 16] Starter communication

50



Application example

Chapter 10 Application Examples

The following series of application notes can help you understand the advanced installation and configuration of soft starters
under specific performance requirements. Application notes explain various application conditions, including brake operation, jog
operation, pumping options, and advanced protection options.

10.1 Installation With Main Contactor

The soft starter is installed together with the main contactor (AC3 class). The control voltage must be input at the input of the
contactor.

The main contactor is controlled by the soft contactor main contactor output. This output is assigned to output relay A (terminals
13, 14) by default.

||}-.

Parameter settings:
e parameter 7A relay A function

1 Control voltage (depending on model)
K1 Fl !_/_ e 2 Remote control input
. ].r”!.ll I_B'il | 2/T1 . =
—o T~ #3- o o 3 Motor thermistor input
[}
[ — = _I — 4 RTD /PT100 input
! /e
—0’:11:-}- ikl 1—% | 412 5 24VDC output
| ’_/ ],_JQ_] 6 Relay output
1 L S
- 1 7 Analog output
o 5/13 1—91‘/—1 6/13 g outp
— ot o L I 8 Three-phase power
9 Motor terminal
E .
o @ KM1 Main contactor
+o F1 Semiconductor fuse (optional)
o : 2 S1 Start / stop contact
e | @ 82 Reset contact
13, 14 | Relay outputA
d b 23, 24 | Runrelay output
] [ 31, 32, 34| RelayoutputB
c24 | : 14
o —o——[l— 41, 42, 44| Relay output C
S1 | Ll Uil
c3z 24
2 —0
s2 C4l il
o a9 fad ————=e
? c2 32
—a ——1C
C53 | - n
 ———) —0
c54 a1
—a —
063 42
—_— '—a\‘_J—O
Lﬁ.‘?" - L3
< B4
i o
L o :IB
L
= B6
/[ s
It ] o
o 8 7 l: B11
— —O -0

Select "Main Contactor'-Assign relay output A as the main contactor function (default setting).
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10.2 Installation With External Bypass Contactor

The soft starter is installed together with an external bypass contactor (AC1 class). The bypass contactor is controlled by the

soft starter's running output (terminals 23,

24).
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KM1
o
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!
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P24
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31
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4
| oty
41
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B10
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Parameter settings:
® No special settings are required.

KM1

Control voltage (depending on model)

Remote control input

Motor thermistor input

RTD/PT100 input

24VDC output

Relay output

Analog output

Three-phase power

Motor terminal

Main contactor

ngmqo\mammp—
=

Semiconductor fuse (optional)

w
—

Start / stop contact

52

Reset contact

13, 14

Relay output A

23, 24

Run relay output

31, 32, 34

Relay output B

41, 42, 44

Relay output C
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10.3 Emergency Operation

During normal operation, the soft starter is controlled by two-wire remote control signals (terminals C31, C32).

Emergency operation is controlled by a two-wire circuit connected to input A (terminals C53, C54). When input A is closed,

the soft starter will run the motor and ignore certain trip conditions.

standards are required.
Be careful

It is not recommended to use emergency operation continuously. Emergency operation may damage the life of the

starter because all protections and trips are disabled.

= Attention
= Although emergency operation meets the functional requirements of the fire mode, how it is applied is not certified
and it is not recommended to use emergency operation in situations where testing and / or compliance with specific

Using the starter in emergency operation mode will void the product warranty.
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__.3}_‘__%3 l_B‘r_l ] s
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° @ Control voltage (depending on model) |
L Remote control input |
u E o Motor thermistor input |
if:l RTD/PT100 input I
24VDC output

2]
63
w
21,
=]

Relay output

g d
|
l
N

Analog output

0
<3
(]
b

Three-phase power

Lloo Qv | | bW || =

dg

Motor terminal

~
2

Main contactor

Semiconductor fuse (optional)

g 48
i

— ° 13, 14

%‘ r EH
bg g
®
B
A
e

58 48 &
|

|

M

S1 Start / stop contact
52 Reset contact
Relay output A
23, 24 Run relay output
31, 32, 34 Relay output B
41, 42, 44 Relay output C

B1O

e .

-0

Parameter settings:

e Parameter 6A input A function

Select "Emergency Run"-Specify input A for the emergency run function.
e Parameter 15C emergency operation

Select "Enable"-enable emergency running mode. .
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10.4 Auxiliary Trip Circuit

During normal operation, the soft starter is controlled by two-wire remote control signals (terminals C31, C32).

Input A (terminals C53, C54) is connected to an external trip circuit (such as the low-voltage alarm switch of a pumping
system). When the external circuit is activated, the soft starter trips to stop the motor.

Al Py R
L 1 t
~ ___E ol
= 3/12 4/T2
BY —-3=5--— o) f } ]
—-az3--—3/13 1_/ B —l 6/T3
£
° @
P24
al: +0 1 Control voltage (depending on model)
A
° o 2 Remote control input
. o R
o 3 Motor thermistor input
4 RTD /PT100 input
|98 . L) 5 24VDC output
| 2 | :_gi 6 Relay output
a1 23 7 Analog output
O
a2 |_/ 24 8 Three-phase power
o — .
Pal al 9 Motor terminal
w B e KMI Main contactor
e ~° F1 Semiconductor fuse (optional)
53 | - m
— T == S1 Start / stop contact
_“f}" _Q“ S2 Reset contact
1% —\q—g 13, 14 Relay output A
(o | LY 23, 24 Run relay output
31, 32, 34| RelayoutputB
41, 42, 44 Relay output C

B4
—
=@

be
—o

BT BlO
— 'ﬂ' (=]

%] e .
| o -0

Parameter settings:
@ Parameter 6A input A function
Select "Input Trip (N /0)". Assign input A for auxiliary trip (normally open) function
@ Parameter 6B enter A name
Select a name, such as "Low Voltage". Specify a name for the input A.
@ Parameter 6C input A trip
Set as required. For example, the "Only Run" limit input trip is valid only when the soft starter is running.
@® Parameter 6D input A trip delay
Set as required. Set the delay from input activation until the soft starter trips.
@ Parameter 6F input A initial delay
Set it to about 120 seconds. Limit the input trip to 120 seconds after the start signal. This way, the pipeline has enough time to

increase the water pressure before activating the low pressure input.
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10.5 DC Braking With External Zero Speed Sensor

If the load may change during braking, the advantage of using an external zero speed sensor is that the soft starter brake can be
turned off. This control method ensures that the soft starter brake is always turned off after the motor is stationary, thereby
avoiding unnecessary motor heating.

The following schematic shows how to use the zero speed sensor with a soft starter to turn off the braking function when the
motor is stopped. The zero speed sensor (A2) is often called the underspeed detector. Its internal contacts open at zero speed
and close when the speed is greater than zero. When the motor reaches the stop state, C53, C54 will be disconnected and the
starter will be disabled. After the next start command is issued (ie the next application of Kal), C53, C54 are closed and the

soft starter is enabled. ) ) ) )
The soft starter must work in remote mode. Parameter 6A input A function must be set to disable the starter.

Attention

If the braking torque is set too large, the motor will stop before the braking time is over, and the motor
generates excessive heat, which may cause damage to the motor. The braking torque must be carefully
configured to ensure the safe operation of the starter and motor.

Setting the braking torque too large will cause the peak current to start directly when the motor is stopped.
Make sure that the fuses installed in the motor branch circuit are correctly selected.

Attention
The braking operation caused the motor to heat faster than the speed calculated using the motor thermal

protection model. [f using brake operation, install a motor thermistor or set a sufficiently long restart
delay (parameter 4M).

UoLe s

tp—o =

1 Control power A Off (ready)
C23, C24 | Start B Start
C31, C32 | Stop C Run
C41, C42 | Reset D Stop
C53, C54 | Programmable input A (starter disabled) E Zero speed
2 Motor terminal 5 Start signal
3 Three-phase power 6 Zero speed sensor
4 Disable starter (shown on starter screen)

For details on how to configure DC braking, see Braking on page 27.

Be careful

When using DC braking, the power supply and the soft starter (input terminals L1, L2, L3) must be
connected in positive phase sequence, and the parameter is 4G.

The phase sequence must be set to forward.

Be careful
If the braking torque is set too large, the motor will stop before the braking time is over, and the motor

generates excessive heat, which may cause damage to the motor. The braking torque must be carefully
configured to ensure the safe operation of the starter and motor.

Setting the braking torque too large will cause the peak current to start directly when the motor is stopped.
Ensure that the fuses installed in the motor branch circuit are selected correctly
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10.6 Soft Braking

For large inertia load applications and / or variable load applications, a soft starter can be configured for soft braking.

In this application, soft starters are used with forward and brake contactors. When the soft starter receives the start signal (button
S1), close the forward rotation

Contactor (KM1), set control motor according to the programmed group motor.

When the soft starter receives the stop signal (button 52), open the forward contactor (KM1), and close the brake contactor (KM2)
after a delay of about 2-3 seconds (kt1).

The KA3is also closed to activate the second set of motor settings programmed by the user for the desired stop performance
characteristics.

When the motor speed is close to zero, the zero speed sensor (A2) stops the soft starter and disconnects the brake contactor (KM2).
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KM2 ! KM

L E«“j’“ ol o SRy
KM KM2 KA1 KA2 KA3 KAd
O] TTTTTT

1 Control voltage (depending on model) KA3 | Brakerelay

2 Remote control input KA4 | Zero speed sensing relay

3 Motor thermistor input KM1 | Line contactor (operation)

4 RTD/PT100 input KM?2 | Line contactor (brake)

5 Relay output KIT | Run delay timer

6 | Three-phase power KI2 | Braking delay timer

7 Motor terminal KI3 | Zero speed sensing delay relay *
A2 | Zero speed sensor. S1 Starting contact
F1 Semiconductor fuse (optional) S2 Stop contact
KA1 | Running relay S3 | Reset contact

KA2 | Starting relay

* The KT3 timer is required only if the zero-speed sensor is a relay type that performs a self-test after power-on and then
immediately disconnects the output.

parameter settings:

® Parameter 6 A input A function. (Terminals C53, C54)

e Select "Motor parameter selection"-specify input A for motor parameter selection.

® Use the first group of motor parameters to set the starting performance characteristics.

e Use the second set of motor settings to set the braking performance characteristics.

e Parameter 7G relay C function

e Select "Trip"-specify the trip function for relay output C.

If the soft starter trips due to the power frequency (parameter 16F frequency) when the brake

::] Note
contactor KM2 is opened, modify the frequency protection seiting.
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10.7 Two-speed Motor

High-speed contactor (Km1), low-speed contactor (KM2) and star contactor (KM3) can be used, and a soft starter
can be configured for two-speed Dahlander motor control.

a

Be careful
Pole amplitude modulation (PAM) motors use external winding configuration to effectively change the
rotor frequency, thus changing the speed. Soft starters are not suitable for use with such two speed motors.

When the soft starter receives the high-speed start signal, close the high-speed contactor (KM1) and star contactor (Km3), and
then set the control motor according to the first group of motors.

When the soft starter receives the low speed start signal, close the low speed contactor (km2). Input a is closed and the soft starter
sets the control motor according to the second set of motors.
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Semiconductor fuse (optional)

KAl Remote start relay (low speed)
KA2 Remote start relay (high speed)

2l B KM1 Line contactor (high speed)

g KM2 Line contactor(Low speed)
Eﬁ"_ L KM3 Starting contactor (high speed)
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Be careful
Contactors KM2 and KM3 must be mechanically interlocked.

Parameter setting:

e parameter 6A input a function (terminal C53, C54)

Select "motor parameter selection" one to specify input a for motor parameter selection.
Set the high-speed performance characteristics with the - Group Motor settings.

Use the second set of motor settings to set the low speed performance characteristics,

e parameter 7g relay C function

Select "trip" - specify trip function for relay output C

Attention

If the soft starter trips due to the power frequency (parameter 16F frequency) when the high-speed start
signal (9) is disconnected, the frequency protection setting shall be modified.
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10.8 Slip Ring Motor

A soft starter can be used to control the slip ring motor using the rotor resistance.
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B 2 2 Remote control input
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% B u = 3 otor errnls. or inpu
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E —1 o 5 | 24VDC output
ke, k" 6 Relay output
: L. _\l_‘:f i Analog output
Boll Lol 8 Three phase power supply
9 Slip ring induction motor
% B4
— —o ] 0 KM1 | Change over contactor
_L 5 F1 | Semiconductor fuse (optional)
= - S1 | Start/stop contact
/ : . i S2 | Reset contact
T - @ nl: +0 R1 | Rotor resistance (external)
L B Bil
] —0 -0
R

Debugging

1. Configure the soft starter as follows:
Parameter setting: parameter 7d relay B function
Select 'change over contactor'
e parameter 7e relay B open delay
Set this parameter to the maximum time (5 minutes: 00 seconds).
e parameter 12a motor data 1 ramp
Select 'double slope' (for slip ring induction motor control)
e parameter 12C conversion time
The default setting is 150 milliseconds. Set this value to a value greater than the phase closing time of the
change-over contactor (KM1).
e valuepoint 12D slip ring reduction
The default setting is 50%. Set this parameter large enough to allow the motor to accelerate immediately
after the rotor resistance (R1) is bypassed, if set Small enough to avoid motor current pulse.
2. Start the motor under normal load and record the time required for the motor to reach a constant speed when the circuit has
external rotor resistance (R1).
Stop the motor as soon as it reaches a constant speed. Change parameter 7e to the recorded time value.
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3. Start the motor under normal load conditions and monitor the speed characteristics and motor current of the motor after the
switching contactor (KM1) is switched and the stator resistance (R1) is shorted.

If the motor does not accelerate immediately after the conversion, increase the setting of parameter 12D.

If the motor current changes abruptly after the conversion, the setting of parameter 12D needs to be reduced.

&

100% Lo s e s o

speed
[~}

time

Operating mode (I <120% of motor rated current)

1 | R1 constant speed 5 | Parameter 7E Relay B Open Delay
2 |Firstslope 6 [ KMI closed

3 | Second slope 7 | Parameter 12C conversion time

4

— Note
— ' In order for this device to work properly, only the motor settings of group-are used. Use only
constant current starting method (parameter 2A starting method).
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Fault Resolution

Chapter 11 Fault Resolution

11.1 Protection Response

When a protection condition is detected, the soft starter writes the protection condition to the event log. It may trip and may
issue a warning. The soft starter response depends on the protective measures setting (parameter setting 16).

The user cannot adjust one or more of the protection responses. These trips are usually caused by external events (such as
phase loss), or they may be caused by internal faults of the soft starter. These trips have no related parameters and cannot be
setas warnings or logs.

If the soft starter trips, you need to identify and clear the conditions that triggered the trip, reset the soft starter, and then
restart. To reset the starter, press the RESET button on the control panel-or activate the "Reset remote input”.

If the soft starter alarms, the soft starter will reset automatically after the cause of the alarm is eliminated.

11.2 Trip Message

The following table lists the protection mechanisms and possible trip causes of the soft starter. Some settings can be
adjusted with parameter settings 4 protection scttings and parameter settings 16 protection measures, while other settings
are built-in system protection and cannot be set or adjusted.

Display Possible cause / suggested solution

Determine and exclude activation conditions for analog input A.
Related parameters: 6N, 60, 6P

The operation board did not receive data from the control PCB. Check that the cables on the
starter are properly connected and installed.

Analog input trip

Waiting for data

A real-time clock verification error has occurred, or the backup battery voltage is too low.
If the battery voltage is too low and the power is off, the date / time setting will be lost.

Battery/ clock Reset the clock.
Related parameters: 16M
Controller This is the name chosen for the programmable input. See Input Trip.

Current imbalances can be caused by motor problems, environmental problems, or
installation problems, such as:

® Unbalanced supply voltage

® Motor winding problem

@® Small motor load

® Input terminals L1, L2, or L3 lack phase in operating mode

The thyristor has an open circuit. Only by replacing the thyristor and checking the
performance of the starter can the diagnosis be clearly determined.

Whether the thyristor is malfunctioning.

Related parameters: 4H, 41, 16E

Where Xis 1,2 or 3.

Internal fault (PCB failure). When the thyristor power is cut off, the current transformer
circuit output does not reach zero.

Contact your local supplier for advice.

This trip cannot be adjusted.

Related parameters: None

Current imbalance

Current read error LX

Trip limit time trips can occur in the following situations:

Starting limit time e Parameter 1 A motor rated current is not suitable for this motor

e The parameter 2D current limit is set too small

e Parameter 2B start ramp time is set to be larger than the 4A setting start limit time

e Parameter 2B The starting ramp time is set too short, it is not suitable for large inertia loads
when using adaptive control

Related parameters: 1A, 2B, 2D, 4A, 4B, 9B, 10B, 10D, 16B

Where X is phase 1, phase 2, or phase 3.

The thyristor does not trigger as expected. The thyristor may be malfunctioning, or the
internal wiring may be malfunctioning.

This trip cannot be adjusted.

Related parameters: None

Trigger failed PX

This trip cannot be adjusted.
Ifthe soft starter uses a delta connection instead of a star connection to connect the motor,
it can support larger motor rated current values. [f the soft starter is connected using the star

Excessive rated current connection method, but the programmed setting of parameter 1 A motor rated current exceeds
(Rated current is out the maximum value of the star connection method, the soft starter will trip when starting
of range) (see Minimum and Maximum Current Setting on page 71).

If the soft starter is connected to the motor using a delta connection method, the soft starter
may not detect the connection correctly. Contact your local supplier for advice.
Related parameters: 1 A and 9B
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Display

Possible cause / suggested solution

Frequency (power)

This trip cannot be adjusted.

The power frequency is outside the specified range.

Check whether other equipment in this range affects the power supply, especially variable
speed drives and switching power supplies.

If the soft starter is connected to a generator set, the generator may be too small, or there
maf,' be speed regulatlonfroblems.

Related parameters: 4], 4K, 4L, 16F

Ground fault

This fault occurs only when an RTD / ground fault card is installed. Test output cable
insulation and motor insulation. Identify and eliminate any ground fault cause.
Related parameters: 40, 4P, 16N

Radiator overheating

Check if the cooling fan is working. If installed in a cabinet, check for adequate ventilation.
During the starter's start and operation, the fan works and continues to work for 10 minutes
after the starter enters the stopped state.

— Note
— | Models 0023B to 0053B and 0170B do not have cooling fans. For models with a
cooling fan, the fan is turned on at startup and turned off after 10 minutes of inactivity.

Related parameters: 16L

High level This is the name chosen for the programmable input. See Input Trip.
High pressure This is the name chosen for the programmable input. See Input Trip.

One of the inputs of the soft starter is set to the trip function and is activated. Check the input
Input Trip status to determine which input is active, and then exclude the trigger condition.

Related parameters: 6A. 6B, 6C. 6D, 6E. 6F, 6G. 6H. 61, 6J. 16G. 16H

Instantaneous Overcurrent

The soft starter reports this trip when any of the following conditions occur:
The motor power increases sharply. Causes may include transient overload conditions
exceeding an adjustable delay.
Related parameters: 2U. 2V. 16P
The current through the motor exceeds the built-in trip point of the soft starter.
7.2 times of parameter 1A Motor rated current
6 times the starter current rating
Causes of transient overcurrent include locked rotors, or a malfunction of the motor or wiring.

This trip cannot be adjusted.
Related parameters: None

Internal fault X

This trip cannot be adjusted.

The soft starter has tripped due to an internal fault. Contact your local supplier for the
meaning of fault code (X).

Related parameters: None

L1 Phase Loss
L2 Phase Loss
L3 Phase Loss

This trip cannot be adjusted.

Before starting, check whether the starter has detected and displayed a phase loss.

In the running state, the starter detects that the current of the affected phase has dropped below
2% of the programmed motor's rated current, and the duration exceeds 1 second, which indicates
that the phase on the line side is missing or the connection to the motor is disconnected.

Check the power, input and output connections of the starter and the motor.

Failure of thyristor, especially open circuit of thyristor, will also cause phase loss. Only by
replacing the thyristor and checking the performance of the starter, can the diagnosis of the
thyristor fail clearly.

Related parameters: None

L1-t1 Short
L2-t2 Short
L3-t3 Short

Before starting, check whether the starter detects and displays a short circuit of the thyristor
or an internal short circuit of the bypass contactor. If the starter is connected to the motor
using a star connection method, consider using a two-phase control method to keep the

starter working until the starter can be repaired.

Note

Only motors connected by star connection support two-phase control. If the soft starter
is connected using a delta connection method, two-phase control does not work.

The next time the control power is applied, the starter will trip due to an Lx-Tx short
circuit. If the control power is turned on again between two starts, the two-phase
control does not work.

15D

11}

Related parameters:
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Display

Possible cause / suggested solution

Low control voltage

The soft starter has detected a drop in the control voltage.
® Check external control power (terminals A1, A2, A3) and reset the starter.
If external control power is stable:

® ]t may be that the 24V power supply on the main control PCB is faulty, or the bypass drive
PCB may be faulty (only the internal bypass type). Contact your local supplier for advice.
In the ready state, this protection is not activated.
Related parameters: 16X

Low level

This is the name chosen for the programmable input. See Input Trip.

Low pressure

This is the name chosen for the programmable input. See Input Trip.

Motor overload
(thermal model)

The motor has reached its maximum thermal capacity. Overload may be caused by:
® Soft starter protection setting does not match the thermal capacity of the motor
® Too many starts per hour
e The output is too large
® Damaged motor windings

Remove the cause of the overload and allow the motor to cool

Related parameters: 1A, 1B, 1C, 1D, 16A
= Attention
-| Parameters 1B, 1C and 1D determine the trip current of the motor overload
protection. The default settings of parameters 1B, 1C and 1D provide motor
overload protection: level 10, trip current, FL A (rated current) 105% or equivalent.

Motor 2 overload

Attention

Only applicable after programming the second group of motors.
Related parameters: 9A, 9B, 9C, 9D, 9E, 16A

—— Refer to Motor Overload (Thermal Model) above.

Motor connection TX

Where X is 1,2 or 3. ) )
The motor is connected to the soft starter using a star connection or delta connection method.

® Check each connection between the motor and soft starter to see if the power supply circuit
is unblocked.

o Check the connections on the motor terminal box.
This trip cannot be adjusted.
Related parameters: None

Motor thermistor

®The motor thermistor input is enabled and the resistance of the thermistor input exceeds
3.6 kQ for more than 1 second.

e Motor winding is overheating. Determine the cause of overheating, allow the motor to cool,
and then restart the motor.

® The motor thermistor input is turned on.

. Attention
— | Ifan effective motor thermistor is no longer used, a 1.2kQ resistor must be connected
between terminals B4 and B5.
Related parameters: 161

Network communication
(between interface and network)

The network master has sent a trip command to the starter, or there is a problem with
the network communication.

Examine the cause of communication problems on the network.

Related parameters: 16K

No traffic This is the name chosen for the programmable input. See Input Trip.
Check input A (C53, C54). It is possible to disable the starter via a programmable input.
Notready If parameter 6A or 6F is set to disable the starter and there is an open circuit on the

corresponding input, the soft starter will not start.

Parameter is out of range

This trip cannot be adjusted.
® The parameter value is outside the valid range.
The operator panel will display the first invalid parameter.
® Anerror occurred while loading the data from the EEPROM into the RAM after the
operation board was powered on.
@ The parameter setting or actual value on the operation panel does not match the
starter parameters.
e "Load user settings" was selected, but no saved files are available.
Reset fault. The starter will load the default settings. If the problem persists, contact your
local dealer.
Related parameters: None
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Display

Possible cause / suggested solution

Phase sequence

The phase sequence on the soft starter input terminals (L1, L2, L3). Is incorrect.
Check the phase sequence on L1, L2, L3. Make sure the setting in parameter 4G is
suitable for the device.

Related parameters: 4G

PL.C

This is the name chosen for the programmable input. See Input Trip.

Power-down / power circuit

This trip cannot be adjusted.

When a start command is issued, one or more phases of the starter are not energized.

Check whether the main contactor is closed when the start command is issued and whether
itis closed until the soft stop is completed. Check the fuse. If the soft starter is tested witha
small motor, at least 2% of the minimum rated current must flow through each phase.
Related parameters: None

Pump failure

This is the name chosen for the programmable input. See Input Trip.

RTD A overheated to RTD
6 overheated.

Above the RTD /PT100 set temperature, the soft starter trips. Identify and exclude activation
conditions for the corresponding inputs.
Attention
— ] Ptl100B~PT100 G can only be used after RTD / PT100 and ground fault card
— | areinstalled.
Related parameters:11A. 11B. 11C. 11D. 11E. 11F. 11G. 160~16U

RTD circuit failure

The displayed RTD / PT100 has a short circuit. Check and exclude this condition.
Related parameters: none

Starter communication (connect
Port and soft starter)

There is a problem with the connection between the soft starter and the optional
ommunication interface. Remove the interface and reinstall it.

If the problem persists, contact your local dealer.

The soft starter has an internal communication error. Contact your local dealer.
Related parameters:16J

Disable starter

This is the name chosen for the programmable input. See Input Trip.

Thermistor circuit

The thermistor input is enabled, and:

® The input resistance is less than 20 Q (the cold resistance of most thermistors is greater
than this value), or a short circuit has occurred. Check and exclude this condition.

Related parameters: none

Time limit overcurrent

The soft starter has a built-in bypass and requires a large current during operation.

(When the protection curve of 10A is tripped, or the motor current rises to 600% of the motor
rated current setting value.)

Related parameters: none

Under current

The motor current drops sharply, which is caused by unloading. Causes of descent include
broken components (shafts, belts, or couplings), or the pump is idling.
Related parameters: 4C. 4D, 16C

Unsupported option
(Triangle connection method
(This feature is not supported)

This trip cannot be adjusted.

The selected function cannot be used (for example, the triangle connection method does
not support jog).

Related parameters: None

Vibration alarm

This is the name chosen for the programmable input. See Input Trip.

VZC failure PX

Where X is 1,2 or 3.

Internal fault (PCB failure). Contact your local supplier for advice.
This trip cannot be adjusted

Related parameters: None
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11.3 General faults

The following table describes known soft starter failures without tripping or warning.

Symptom

Possible reason

Starter "Not Ready"

Check input A (C53, C54). It is possible to disable the starter viaa
programmable input. If you participate The number 6A or 6F is set to starter
disabled and the corresponding input. If there is an open circuit, the soft
starter will not start.

The soft starter does not respond to START
or RESET on the operation panel.

The soft starter may be in remote control mode. When the soft starter is in
remote mode,The local LED on the actuator does not light up. Pressthe L/ R
(local / remote) button once to switch to local control.

The soft starter does not respond to commands
from the control inputs.

The soft starter may be in local control mode. When the soft starter is in local
control mode, The local LED on the starter is on. Press the L/ R (local / remote)
button once to switch to Local control.

The control cable may be connected incorrectly. Check remote control start
input, remote control stop input And remote control reset input are configured
correctly (see Control Cables on page 6 for details)The signal sent to the
remote control input may be wrong. Activate each input signal in turn and test.
input signal. The corresponding remote control input LED on the starter
should be on.

The soft starter does not respond to start
commands from local control or over-control.

The soft starter may be waiting for the restart delay to elapse. Restart delay
length is subject to parameters 4M restart delay control.

The motor may be too hot to start. If parameter 4N Motor Temperature
Measurement is set to Measure Only when the soft starter calculates that the
motor has sufficient thermal capacity to successfully complete the start,

The soft starter is allowed to start. Wait for the motor to cool down before
attempting to start.It is possible to disable the starter via a programmable input.
If parameter 6 A or 6F is set as starter disabled If there is an open circuit on the
corresponding input, the soft starter will not start. [f no longer needed Disable
the starter and close the input circuit.

—3 Note
— | Parameter 6Q Local / Remote: Controls when the L/ R (local / remote)
button is enabled.

When using two-wire remote control, reset is
not performed after automatic reset.

The two-wire remote control start signal must be canceled, and then the start
signal reapplied to restart.

When using two-wire remote control, the remote start
/ stop command overrides the automatic start / stop setting,

The auto start / auto stop function can only be used in remote mode with three
or four wire control.

Ifthere is a connection between the thermistor
inputs B4 and B35, or if the motor thermistor
between B4 and B5 is permanently removed,

a non-resettable thermistor circuit will trip.

After establishing the connection and activating the short-circuit protection,
enable the thermistor input.Remove the connection and load the default
parameter group. This will disable the thermistor input and clear the trip.
Connecta 1k2Q to the thermistor input

Set the thermistor protection to "record only" (parameter 161I).

When using two-wire remote control, the remote start
/ stop command overrides the automatic start/ stop setting.

The auto start / auto stop function can only be used in remote mode with
three or four wire control.

The soft starter cannot control the motor
correctly during the starting process.

If a small motor rated current setting (parameter 1a) is used, the starting performance may
be unstable.This may affect the use of soft starters on small test motors rated from 5 A to
50 A.A power factor correction capacitor must be connected at the power supply end of
the soft starter. To control dedicatedThe power factor correction capacitor contactor
connects the contactor to the operation relay terminal.

The motor cannot reach full speed.

If the starting current is too small, the motor cannot produce enough torque to
accelerate to full speed. The soft starter may trip due to the starting limit time.

Be careful

the expected state.

The load may be blocked. Check whether the load is seriously overloaded
and whether the rotor is locked.

Motor operation is unstable.

Ensure that the motor starting parameters are suitable for the application

and use the expected motor starting curve. If parameter 6A or 6F is set as
motor parameter selection, check whether the corresponding input is in

The thyristor in the soft starter must have a current of at least 5A to be locked. If the rated

current is less than When testing the soft starter on the motor of 5A, the thyristor may

not lock normally.
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The motor is irregular or noisy.

If the soft starter is connected to the motor by triangle connection method,
the soft starter may not be inspected correctly
Test connection. Contact your local supplier for advice.

Soft stop ends too fast.

The soft stop setting may not be appropriate for the motor and load. Check the
settings of parameters 2h, 21, 10h and 101.

Ifthe load of the motor is very small, the function of soft stop is very limited.

Adaptive control, braking, inching and
two-phase control functions do not work.

These functions can only be used with star connection. If the soft starter is
connected with triangle connection method, these functions will not work.

After the adaptive control is selected,
the motor is started normally, and the

second start is different from the first start.

The first adaptive control start is a real constant current so that the starter can
understand the motor characteristics.
Adaptive control is used for subsequent starting.

When this option is selected, two-phase
control does not work.

The next time control power is applied, the starter will trip due to Lx-Tx short
circuit. If the control power is switched on again between two starts, the
two-phase control will not work.

Starter "waiting for data

The operation board did not receive data from the control PCB. Check the cable
of the display on the starter Whether the connection and installation are correct.

The display of the operation panel
is in disorder.

The fixing screws of the operation board may not be tightened, causing
intermittent connection. Tighten the operation panel
Fix the screws or install the four corners in place.

Display distortion

Check whether the fixing screws of the operation board are tightened too
tightly. Loosen the screws slightly.

Unable to save parameter settings.

Make sure that after adjusting the parameter settings, press the menu (store)
button to save the new values. If you press exit(exit), changes are not saved.
Check whether the parameter write protection (parameter 15b) is set to read-
write. If parameter write protection is set If it is read-only, you can view the
parameters, but you cannot change them. You must enter the security access
password To change parameter write protection settings.

EEPROM on operation panel. May be faulty. Failure of EEPROM will also
cause soft starter Trip, and an error message will be displayed on the operation
panel: parameter out of range. Contact local supplier Ask for advice.

Attention! Cut off the main power supply

If the three-phase power supply is connected, the soft starter will not
activate the operation simulation. This can prevent accidents
Trigger direct start.
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Chapter 12 Appendix

12.1 Specifications

Model code

DigiSoft | -8t |- [55]-[ 2]

Z=Comprehensive

Rated Power
5.5=5.5KW

Product Design Series

Product name company name
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Minimum and maximum current settings

The minimum rated current setting and the maximum rated current setting of the soft starter depend on the model:

Model Star connection method Rated current of delta connection method
DigiSoft S1-5.5-11 11A 16A
DigiSoft S1-7.5-15 15A 22A
DigiSoft S1-011-23 23A 34A
DigiSoft S1-015-30 30A 44A
DigiSoft S1-018-37 37A 55A
DigiSoft S1-022-45 45A 67A
DigiSoft S1-030-60 60A 89A
DigiSoft S1-037-75 75A 111A
DigiSoft S1-045-90 90A 133A
DigiSoft S1-055-110 110A 163A
DigiSoft S1-075-150 150A 222A
DigiSoft S1-090-180 180A 266A
DigiSoft S1-110-230 230A 325A
DigiSoft S1-132-265 265A 377A
DigiSoft S1- 160-320 320A 474A
DigiSoft S1-185-370 370A S48A
DigiSoft S1-200-400 400A 592A
DigiSoft S1-220-440 440A 629A
DigiSoft S1-250-500 500A 7 40A
DigiSoft S1-280-560 560A 829A
DigiSoft S1-320-630 630A 932A
DigiSoft S1-350-700 700A 1036A
DigiSoft S1-400-800 800A 1184A
DigiSoft S1-450-900 900A 1332A
DigiSoft S1-500-1000 1000A 1480A
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Size and weight
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Model A B ¢ D E F o} H Weight
nm mm nm nm nm nm nm mm kg
Not Not Not
5. 5KW-~55KW 152 92 292 269 215 applicable | applicable | applicable 5.2
Not Not Not
TSKW~110KW 274 160 408 385 260 applicable | applicable | applicable 17.5
320 Not Not Not
132KW~500KW 440 (S 530 530 290 applicable | applicable | applicable 35.5
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12.2 parameter value

If you need the assistance of the supplier or service technician, please fill in all parameter settings in the table below.

1

Motor data - 1

User settings 1

User settings 2

1A Rated current of motor
1B Locked rotor time

1C Locked rotor current

1D Service factor of motor
2 Start/ stop MODE-1
2A Starting mode
2B Starting ramp time
2c Initial current
i) Current limit
2E Adaptive starting curve
2F Jump start time
2G Jump start amplitude
2H Stop mode
21 Stopping time
2] Adaptive stop curve
2K Adaptive control gain
2L Braking torque
M Braking time

3 Auto start/ stop
3A Auto start mode
3B Auto start time
3C Automatic stop mode
D Auto stop time

4 Protection settings
4A Starting limit time
4B Starting limit Time-2
4C Undercurrent
4D Under current delay
4E Instantaneous overcurrent
4F Instantaneous overcurrent delay [
4G Phase sequence
4H Current imbalance
4 Current unbalance delay
4] frequency measurement
4K Frequency variation
4L Frequency delay
4M Restart delay
4N Motor temperature measurement
40 Earth fault current
4P Earth fault delay
4Q Retain
4R Retain
45 Retain
4T Retain

5 Automatic reset trip
5A Automatic reset function
5B Maximum reset times
5C A/breset delay
5D C reset delay
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6 Input

6A Input a function

6B Enter a name

6C Input a trip

6D Input a trip delay

6E Input a initial delay

6F Input b function

6G Enter b name

6H Input b trip

61 Input b trip delay

61 Input b initial delay

6K Input ¢ function

6L Input d function

6M Remote reset logic

6N Analog input trip

60 Analog input range

6P Simulated trip point

6Q Local / remote:

6R Remote control communication
7 Output

TA Relay a function

7B Relay a opening delay
7C Relay a off delay

D Relay b function

7E Relay b on delay

TF Relay b off delay

7G Relay ¢ function

TH Relay c on delay

71 Relay c off delay

7] Relay d function

7K Relay e function

L Relay f function

™ Low current indication
TN High current indication
70 Motor temperature indication
7P Analog outputa

7Q Analog arange

TR Analog a max

78 Analog a min

7T Analog output B

7U Analog Brange

AY Analog B Max

TW Analog B min

8 monitor

8A language

8B Flbutton function

8C F2 button function

8D Display current or power
8E Top left corner of screen
8F Top right corner of screen

71
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Bottom left corner of screen

SH Bottom right corner of screen
81 Graphic data

8J Graphic display period
8K Graphic display maximum
8L Graphic display minimum
&M Current calibration

8N Main supply voltage

80 Voltage calibration

9 Motor data-2

9A Double thermal protection model
9B Motor rated current - 2

9C Locked rotor time-2

9D Locked rotor current-2

9E Motor service factor-2

10 Start / stop mode-2

10A Starting mode-2

10B Starting ramp-2

10C Initial current - 2

10D Current limit-2

10E Adaptive starting curve-2
10F Jump start time-2

10G Jump start amplitude-2
10H Stop mode-2

101 Stop time-2

10J Adaptive stop curve-2
10K Adaptive control gain 2
10L Brake torque-2

10M Braking Time-2

11 RTD temperature

11A RTD/PTIOONAC

11B RTD/PTI00B°C

11C RTD/PTI00 C°C

11D RTD/PTI00 D°C

11E RTD/PTIO0 E°C

11F RTD/PTI00 F°C

11G RTD/PTI00 G°C

12 Slip ring motor

12A Motor data 1 ramp

12B Motor data 2 ramp

12C Conversion time

12D Slip ring reduction

15 Senior

15A Access code

15B Parameter write protection
15C Emergency operation

15D Short circuit thyristor action
16 Protective measures

16A Motor overload

16B Starting limit time

16C Undercurrent
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Instantaneous overcurrent

16E Current imbalance
16F Frequency

16G Input a trip

16H Input b trip

161 Motor thermistor

16J Starter communication
16K Network communication failure
16L Heatsink ot

16M Battery / clock failure
16N Grounding fault

160 RTD/PTIO0NA

16P RTD/PTIO0B

16Q RTD/PTIO0 C

16R RTD/PTIO0D

168 RTD/PTIOOE

16T RTD/PTIONF

16U RTD/PTIO0 GG

16V Retain

16W Retain

16X Low control voltage
20 limit
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Foreword

Thank you for using SANTERNO product, ASA series intelligent AC motor soft starter.

ASA series of soft starter is the latest development of SANTERNO has an international
leading technology of intelligent AC motor soft starter. ASA Series Soft Starter uses the
power electronic technology, the microprocessor technology and the modern control
theory technology, has the present international advanced level the new starting
equipment. This product can effectively limit the starting current of asynchronous motor,
which can be widely used in fan, water pump, compressor and other transportation and
heavy equipment, is the star delta conversion, autotransformer, magnetron step-down
start ideal replacement equipment.

ASA series of soft starter has excellent performance with the international high-end
soft starter of the same, but also according to the application characteristics of ITALIAN,
further strengthen the product reliability and environmental adaptability, humanization and
professional design, can meet various application requirements.
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Excellent performance

® Multi start mode:

The maximum output torque can be obtained by the voltage ramp mode. The
maximum current can be obtained by the constant current soft starter mode, which can be
applied to the load with large static friction force
® High reliability:

The high performance microprocessor is used to process the signal in the control
system, so as to avoid the excessive adjustment of the analog circuit in the past, so as to
obtain excellent accuracy and execution speed
® High performance:

Programmable delay start mode, programmable interlocks control

No sequence requirements for input power

Starting time, parking time can be modified

Dynamic fault memory function, easy to find the cause of the fault, up to ten faults can
be recorded
® Field bus full dynamic control monitoring starter, easy networking:

Bus type is MODBUS.
® With a variety of protection functions:

Protection against over voltage, under voltage, over temperature, phase loss, motor
overload, etc..
® English character display function:

LCD display a variety of operating parameters, programming and fault state with text
prompts
® Perfect humanized design:

Beautiful appearance and reasonable structure

Perfect function and simple operation

Solid, reliable and compact

The artistic design of industrial products
® Reliable quality assurance:

Computer simulation design

STM patch production process

Excellent electromagnetic compatibility

High temperature aging, vibration test before the factory
® Quick and thoughtful after-sales service:

Reliable performance and quality lay the foundation for quality service

-4-
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Provide excellent and complete equipment design
Timely and thoughtful use of consulting

Continuously improve product performance according to user opinion
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Typical application

Water pump - use soft parking function to stop the pump when the water hammer
phenomenon, saving the cost of system maintenance

Ball mill - use of voltage ramp start to reduce the wear of the gear torque, reduce
maintenance workload, saving time and saving expenses.

Fan - reduce belt wear and mechanical impact, saving maintenance costs
Compressor - use of current limiting, to achieve a smooth start, reduce motor heating,
prolong service life

Crusher - use of blocking protection and rapid protection to avoid mechanical failure
or blockage caused by overheating of the motor burned

Transport machinery - through soft starter to achieve smooth and gradual start

process, to avoid product displacement and liquid spills

Use and environmental conditions

Main circuit power supply: three-phase AC 380V or 660V (- 10%, + 15%),
50Hz+0.5%, 60HZz+0.6%
Note: the above data is only applicable to this specification

Control loop power supply: AC380V, 50/60Hz

Applicable motor: General squirrel cage asynchronous motor

Starting frequency: Suggest start and stop not more than 20 times per hour

Cooling: natural cooling

Installation: wall mounted

Protection level: IPO0 ~ IP20, depending on the power rating, below 55kW is P20,

55kW and above is P00

Environmental conditions: more than 2000 meters above sea level, should reduce the

use of capacity, 5% capacity reduced per every 1000 meters higher.

The ambient temperature between - 25 ~ 40 C.

Relative humidity is not more than 95% (20c ~ 65C),

No gel, flammable, explosive, corrosive gas, no conductive dust.

Indoor installation, good ventilation, vibration less than 0.5g.
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Safety precautions

Please read the Descriptions before installing

The soft starter must be installed by professional and technical personnel

The specification of the motor must be matched with the soft starter

It's strictly prohibited to connect the capacitor at the soft starter output (U, V, W)
After e installation of the exposed terminal must be wrapped with insulating tape
Soft starter or other related equipment shall be grounded reliably

The input power must be cut off when the equipment is repaired

A
A
A
A
A
A
A
A

Unauthorized disassembly, modification is forbidden of this product.
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Chapter 1 Introduction of ASA series soft starter

1.1 Description of product model

When open the box, please confirm: whether there is damage or scratch damage
phenomenon in transportation, the nameplate rating is consistent with your order, if there

is please contact the supplier or direct contact with me bad.

The soft starting type column plate numbers and letters product series, power level,
power level and other information.

Soft starter model description:
ASA -0900 -4 T - 4 -

2
"L 1P Degree:2=1P20
control voltage:
380-400V
Power supplt:T=3phase

Power supply:4=380V-460V

Power

Product name

1.2 Nameplate specification

Please check the nameplate on the product to make sure that the goods you received
are in conformity with the goods you ordered

ASA SERIES
Soft Starter

ASA-0900-4T

MAIN RATINGS: 3phase 380-460V AC, 50/60Hz

OUTPUT RATING: 1804, 90KW, [25HP, 400VAC

seriaLNER: (N (NRRR R

4 sanTIRNO
Via della Concia 740023 Castel Guelfo(BO) Italy

WWW.santemo.com

e @

1P20
Design by SANTERNO

Made in PR.C

-10-
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1.3 Product appearance and installation

1. ASA series 5 KW —55KW Product size

e 1L
o ¢ @ 0 oD
8o o o8 |l ] : J
- e
: oA
A C =5 m Q
(=] @ [ov] %
SN
[ , |
‘ DGO OPPTOO OO ‘ &J m m
g & o8
B H F
Rate External : .
Powe : ) Installation size (mm)
e d dimensions (mm) :
Specifications r curre Net weight
and models rating (kg)
o nt L B H E F D
(A)
ASA-0055-4T 55 11 292 152 | 159 | 248 131 M7 4
ASA-0075-4T 7.5 15 292 152 | 159 | 248 131 M7 4
ASA-0110-4T 11 23 292 152 | 159 | 248 131 M7 4
ASA-0150-4T 15 30 292 152 | 159 | 248 131 M7 4
ASA-0185-4T 18.5 37 292 152 | 159 | 248 131 M7 4
ASA-0220-4T 22 43 292 152 | 159 | 248 131 M7 4
ASA-0300-4T 30 60 292 152 | 159 | 248 131 M7 4
ASA-0370-4T 37 75 292 152 | 159 | 248 131 M7 4
ASA-0450-4T 45 90 292 152 | 159 | 248 131 M7 4
ASA-0550-4T 55 110 292 152 | 159 | 248 131 M7 4

Note: Rated current refers to line connection.

-11-
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2. ASAseries 75KW and above product size

g | )

( [ ] & D
O J D o 0 0 D
b ||1°
a9 w
e
°
—
| E | I 7
o] [ I3 o] o) [of
B1
B H F
. . Net Copper
External Installation size i
L Power | Rated | . ; weig hole
Specifications _ dimensions (mm) (mm) :
and models rating | curre ht distance
(kw) | nt(A) (kg
L1 B H E F D ) Bl | L2
ASA-0750-4T 75 150 | 530 | 260|203 | 380|196 | M8 | 20 | 163 | 439
ASA-0900-4T 90 180 | 530 | 260 | 203 | 380 | 196 | M8 | 20 | 163 | 439
ASA-1150-4T 115 230 | 530 | 260 | 203 | 380 | 196 | M8 | 20 | 163 | 439
ASA-1320-4T | 132 264 | 530 | 260 | 203 | 380 | 196 | M8 | 20 | 163 | 439
ASA-1600-4T | 160 320 | 530 | 260 | 203 | 380 | 196 | M8 | 20 | 163 | 439
ASA-1850-4T | 185 370 | 530 | 260 | 203 | 380 | 196 | M8 | 20 | 163 | 439
ASA-2000-4T | 200 400 | 530 | 260 | 203|380 | 196 | M8 | 20 | 163 | 439

Note: Rated current refers to line connection.

-12 -
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—ol [o] [6] [ 1 T o-D2
‘ o ‘ j D a o B o o
o |
L]
[ ® B
= o Demn|
_ 5 Lol
. g
[Ee——— ] ]
o ‘ D a o B o O
1| -— D1
i el o H ————
Bl
B H F
Pow Net | Copper
Rate External . . .
er : ) Installation size (mm) wei hole
L . d dimensions(mm) :
Specifications | ratin curre ght | distance
u
and models g ot (
(k A) L1 B H E F D1 D2 | kg) Bl | L2
w)
ASA-2500-4T | 250 | 500 | 570 | 290 | 251 | 465 | 260 | M9 | M13 | 25 | 180 | 510
ASA-2800-4T | 280 | 560 | 570 | 290 | 251 | 465 | 260 | M9 | M13 | 25 | 180 | 510
ASA-3200-4T | 320 640 | 570 | 290 | 251 | 465 | 260 | M9 | M13 | 25 | 180 | 510
ASA-3550-4T | 355 710 | 570 | 290 | 251 | 465 | 260 | M9 | M13 | 25 | 180 | 510
ASA-4000-4T | 400 | 800 | 660 | 410 | 251 | 550 | 370 | M9 | M13 | 30
ASA-4500-4T | 450 | 900 | 660 | 410 | 251 | 550 | 370 | M9 | M13 | 30
ASA-5000-4T | 500 | 1000 | 660 | 410 | 251 | 550 | 370 | M9 | M13 | 30
ASA-6000-4T | 600 | 1200 | 660 | 410 | 251 | 550 | 370 | M9 | M13 | 30

Note: Rated current refers to line connection.

-13-
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1.4 Operating panel shape and mounting dimensions

81

106

i
S|
=z
=]
2] <]
= =
> =
!-

RUN

20

1.5 Pallet dimensions and mounting dimensions

113

137
~
S/

2-01 5

L %¥ Fixed screw hpo

111

A o

115
il
ifi

J L

[
N2 I

L]

e L0
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Chapter 2 Installation

2.1 Installation direction

In order to ensure that the soft starter has good ventilation and heat dissipation
conditions, the soft starter should be installed vertically

2.2 Installation notes

® Handling, installation, please holds at the bottom of the product, not only hold the
shell, to prevent the injured foot or broken soft starter.

® Soft starter to be installed in metal and other flame retardant, away from flammable
objects, away from the heat source

® Do not leave the drilling residue in the soft starter when installing the work, otherwise
it may cause the soft start failure

® The soft starter is installed in the cabinet, the cabinet should be equipped with fan, air

vents, and cabinet construction is conducive to heat the internal air duct.

2.3 Installation space

In order to ensure a good heat sink, there should be enough space for the installation
of the soft starter, see Figure 2.1

2.4 Circuit installation

The main circuit adopts the way of going up and down, the wire should ensure sufficient
current capacity, and the selection of wire and peripheral accessories refer to schedule
two

-15-
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To by pass contactor R S T 380V Power supply
L21 L22 1.23

L21L22L2%><i$ ///S

DS %
& & &

=>50mm C ) >50mm
@
ry | (@)
! SO DD DDOSDDDDD

U \ W
1-6 Control Relay wiring
7-14 Control wiring

Fig 2.1

Note: As shown above fig 2.1, 1-6 and 7-14 are terminals, terminals 1-6 are for control
relay wire, terminals7-14 are for control wire

-16-
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Chapter 3 Circuit connection

3.1 Working principle of ASA soft starter

The main circuit of ASA motor soft starter with six anti parallel thyristor series stator

circuit connected to the AC motor. The use of electronic switching thyristor, the

microprocessor controls the trigger angle change to change the conduction angle of the

thyristor, thus changing the input voltage of the motor, in order to control the purpose of

motor soft starting. When completed, the soft starter output reaches the rated voltage.

When the control bypass contactor km three-phase pull motor into service. (see Figure

3.1).
KM
R.S.T u.v.w
— electri
motor
three—phase A(C W
380V/ 660V
\ YYYYYY :
Phase drive Current
detection circuit detection
MCU controller
control panel
Operation
keyboard display
Figure 3.1
3.2 Wiring

Figure 3.2 is the ASA series motor soft starter for the user to use all of the external
terminals, detailed functions are shown in table 3.2.4

Descriptions."

-17 -
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3.2.1 Terminal wiring

B ii—0O
RS485 interface
11
common port ARH—O
! — 10 X2-2 P
runnigg
Series 4-20mA
ft
9 SOl xoqg
stop & starter i

.ﬂb& 8 M4RQ—o0 N
Instantaneous

working power supply

stop pu ~380V(50Hz)
nn Qg 7 13p+—+F——=o L
Reset / lock
12 f——| 11 PE
2
@ Bypass
N AAW output
KM (Bypass K 6 e
contactor ) [
1 K3 Fault
\E5RSQ output
FUD
4
i
™
L3 O < B—= T \ K2 Programmable
i interlock relay
3 F—L23 3 S output
L2 O /3 B E S b
| 55122 i
L1 //L/ H {j R vH jric motor
H—121 Ud

QF (circuit

Squirrel cage
breaker)

three—phase
Lo asynchronous motor

KM

(bypass contactor contact)

Figure 3.2
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3.2.2 Connection between product and peripheral devices

Power Supply

Breaker (QF)

LCD

By Pass

contactor (KM)
Communication Port X3

Analog current output port X2

Figure 3.3

-19-
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3.2.3 External control terminal instruction

Table 3—1
Terminal symbol Terminal name Description
L ) Three phase AC power supply
R.S.T AC main circuit power input L
connected by circuit breaker
L ) Three phase asynchronous
main circuit u.v.w Soft starter output terminal
motor
L21.L.22.L.2 | Special terminal for external i .
Refer to figure 3.3 for wiring
3 bypass contactor
control AC power input
X1-13 .
control terminal
- AC380V
source control AC power input
X1-14 .
terminal
X1-12 Ground input terminal ground connection
X1-1 Bypgss contactor input After the start of the closing
terminal capacity of AC220V 5A
X1-2 Bypass contactor input This output is not adjustable.
relay terminal
outp 1-3 Programmable relay output
ut terminal See 4.3.11 capacity AC220V 5A
1.4 Programmable relay output | by programming control
terminal
X1-5 Fault relay output terminal Capacity AC220V 5A
X1-6 Fault relay output terminal This output is not adjustable.
con X1-7 External reset terminal Fault reset
trol Stop when the stop and the
circ X1-8 External control E-Stop common end are disconnected,
uit terminal see 4.3.1. It's effective also when
digita start the soft starter from keypad
I X1-9 External control stop disconnect Stop and the public
input terminal then Stop effectively
X1-10 External control starting The start and the common end
terminal short connection
External digital signal
X1-11 .
common terminal
Analo Current signal output
X2-1 . i
g terminal Positive
4-20mA can program selected,
curren
Current signal output see 4.3.9
t X2-2 ) )
terminal negative
output

-20-
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Modbus terminal specification: Table 3.1 continued
Terminal symbol Terminal name Description
= X3-1 GND Power supply terminal
% X3-2 A Signal non inverting
o input
‘F—B‘f X3-3 NC Idle terminal
g' X3-4 B Signal inverting input
X3-5 5V Positive power terminal

Note: The matching resistance is less than 200 ohms

3.2.4 Connection and use of control terminals

(1) Wiring preparation
If the user uses the external terminal, it is recommended to use the shielded wire
from the terminal row, the shield wire should be connected to the earth.
In order to avoid the interference of electromagnetic interference, the control lead
should avoid the motor cable and other inductive electrical wiring
(2) The connection of the outer terminal x1
The 14 terminal is located at the bottom of the starter, with a dangerous voltage

when it is used, and the power must be disconnected before disconnecting

e Bypass relay terminal 1,2

When the start-up process is completed, the built-in contacts will be closed, so that
the bypass contactor km closed; and when the stop command is issued, the built-in
contacts will open (see Figure 3.4)

It is suggested that the two ends of the coil of the contactor are connected with a
series circuit of resistance capacitance, which is beneficial to absorb the peak voltage
generated when the contactor coil is broken, and reduce the interference to the control

circuit of the starter

Bypass PRG Fault RESET EMS STOP RUN COM
ANEINA AN EXIAAL L
NFANZRSZAN T I Z N p g mg NP g NI T

o0— KM I_:':_ZEF_I
T e !

Fig. 3.4 Bypass relay terminal
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® Programmable relay output terminal 3,4
This contactor is mainly used to connect with other control equipment, can be
programmed to select the output, see 4.3.11. contactor capacity AC 250V 5A
® Fault output terminal 5,6
This contactor represents the starter or motor failure, normally open, contact capacity
AC 250V 5A
® Reset input terminal 7,11
When the external reset terminal 7 is connected with the public terminal 11, the fault
state can be contacted
® Instantaneous stop input terminal 8,11
Belong to the external fault signal input, can be used for external thermal relay and
other switch quantity protection, only 8 and 11 when connected to the starter can be run,
otherwise the instantaneous stop failure
® Control terminal 9 (stop), 10 (start), 11 (com)
These three terminals are used for external start and stop buttons, which must be

programmed when used (see 4.3.1)

Following figure 3.5 shows a three wire connection, often used for external buttons

Bypass PRG Fault RESET EMS STOP RUN COM

Z 1 1 1%

A Y A

reset stop start

Figure 3.5 three wire connection
But the following scenarios should be two wire connections: (see Figure 3.6)
(1> when a user needs a switch to control the stop of the starter, such as a control
point of pc/plc J
(2) when the automatic restart function of the soft starter is used, when the j is
closed to start to fail, after a certain period of time, the automatic reset of the starter can

be carried out simultaneously (see 4.3.16)

-22-
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Bypass PRG Fault RESET EMS STOP RUN COM
L f AR =
rA pany rA P nWany panWa

\J\g/\/\/\g/\/\w)

fAf\
Y

A A0

reset start/stop

Figure 3.6 two wire connection
® Ground terminal 12

When the ground is installed, the device can be connected to the mounting plate
nearby, and the device above 75kW adopts the shell and the 12 terminal to be grounded
at the same time
® Working power supply terminal 13,14

External 380V power grid voltage, if the 660V soft starter is the main circuit through

the isolation transformer step-down to obtain. (See Figure 3.7)

lBYDaSS , PRG lFault RESET EMS STOP_RUN COM -
SODPDP SO
AAAAAAARAAAA
Conzec?on_ S & 380V power
rotection =
élound wire Lt L2 supply

Fig. 3.7 working power supply terminal
® Analog current signal terminal X2

On the left side of the starter, there is a two pin terminal, which is used to reflect the
current signal of the main loop current, which is 4 - 20mA, and the output mode can be
programmed (see 4.3.9)

Figure 3.8 shows the use of reference

-23-



CARRARO GROUP

z SANTERNO

R<250 Q

I

Figure 3.8
® Bus terminal x3

Select a dedicated field bus cable
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Chapter 4 Programming instructions

4.1 Display and keyboard Description

ASA Series of soft starter with LCD display, easy to set up the user, read the parameters, as well as the

status of real-time display soft starter

/\
Text area
Menu key MENU A EXIT exit key
RUN STOP
Run key V —++———— Stop / reset key
e

Parameter
modification
Figure 4.1
Figure 4.1 shows the location of each key, as follows:
Key name Key function description
RUN —Run key Use this key to enable the motor to run in the ready state

When the motor is running, press this key to enter the
STOP - Stop / reset key parking. When the fault condition, press this key to return to
the ready state

MENU - Menu key Used to go to the next menu or store parameter settings
EXIT - return key Used to return to the previous menu

A - Upkey Used to add data

Vv - Down key Used to reduce data
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4.2 Function code table and description

Table 4.1
Function : Default _
Setting range Description
code name value
0: keyboard
1: Terminal
2: Modbus
00 Control mode 0—5 0 )
3: Keyboard + terminal
4: Keyboard + bus
5: Terminal + bus
01 Starting mode 0—1 1 0: Current limit 1: Voltage
02 Current limit | 150%—500% 210% Valid in Current limit mode
03 Initial voltage 25%—80% 30% Valid in Voltage mode
L Valid in Voltage mode and Invalid in
04 Rise time 1—-120S 10S .
current limit mode
05 Down time 0—60S 0s 0 means free stop
06 Starting delay 0—240S 0 0 means “starting delay” off
. 0: Disable 1: Enable (Valid in voltage
o7 Jump starting 0—1 0
mode)
08 Jump voltage 50—80% 50% When Pa07 = 1, this parameter is valid
09 Jump time 0.1—-1.0S 0.3S When Pa07 = 1, this parameter is valid
Instantaneous
0A i 0—1 0 0: Disable 1: Enable
stop setting
0: 0-20mA 500%
Current signal 1: 0-20mA 150%
0B i 0—3 2
selection 2: 4-20mA 500%
3: 4-20mA 150%
Current
oC ) 0—1 0 0: current value 1: percentage
display
oD Programming 0—240S 0 0 is immediate output, for programmable
delay relay output

-26-




2

SANTERNO

CARRARO GROUP

Programming

0 From starting command moment
1 From starting moment

2 bypass running status

3 From stop command moment

4 delay status

OE 0—9 7
output 5 fault status
6 starting and running
7 ready status
8 starting status
9 running status
Phase loss
OF . 0—1 0 0: Enable 1: Disable
protection
Light load
10 g i 0—1 1 0: Disable 1: Enable
protection
Light load Start protection after full voltage running,
11 50-100% 50% .
rate valid when Pal0 =1
Over voltage Protection when actual voltage is higher
12 . 100-130% 120% .
protection than the setting value
Under voltage Protection when actual voltage is lower
13 . 40—90% 80% .
protection than setting value
) Primary, light load, standard, heavy load,
14 Trip level 0—4 2
advanced
i 0: Disable 1: Enable (Valid on Two
15 Self-starting 0—1 0 ,
wire type mode)
16 Bus address 1—247 1
0: 1200; 1: 2400; 2: 4800;
17 Baud rate 0—4 3
3:9600; 4: 19200
18 Parity check 0—2 0 0: None 1:o0dd 2:even
Load
19 regulation 50-100% 100%
rate
write .
1A i 0-1 0 0: Disable 1: Enable
protection
Language
1B g _g 0-1 1 0: reserved 1: English
selection
100% is rated current of soft starter, if
Current rated current of motor is different. You
1C - 60%-160% 100% .
coefficient can change this value to make them

same
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Parameter

Restore 0: Disable
1D 0-1 0

Default 1: Enable

settings

Bypass 0: Enable
1E ) 0-1 0 .

function 1: Disable

Note: 1.This function code is keep after power off until next modification.

2. Function code can be modified by the 4.4.2 method to the Default value

3. Function code may vary with the version upgrade, please note that the latest version of the note

4.3 Function code description

4.3.1 Code 00 (control mode)

Keyboard, only Control by RUN and STOP key to start or stop on the panel

Terminal, only by the terminal RUN/STOP/COM two wire or three wire starting mode

0
1
2: Modbus, (X3 terminal) control monitoring operation
3

Keyboard + terminal (Suitable for 3 wire control mode)

Both the terminal and keyboard can operate, but when the keyboard starting, STOP terminal

Must be connected to COM

4: Keyboard + bus, both the keyboard and bus can control

5: Terminal + bus, Both X1 terminal RUN, STOP and BUS terminal X3 can control

4.3.2 Code 01 (start mode)

0 is current limit mode, starting current limit see 4.3.3

1 is voltage mode, see 4.3.4

4.3.3 Code 02 (current limit)

When using this function, the code 01 must be set to 0, the starting current starter operation below the set

value (150%-500%). When starting after the current drops below the rated value, the greater the set value, the

starting time will be shorter.

AU
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Figure 4.2

4.3.4 Code 03 (initial voltage) 04 (rise time)

They are the starting control parameters in the voltage mode, and increasing the starting voltage is beneficial
to overcome the static friction force of the load starting, and the longer the load inertia is, the longer the rise time

(see Figure 4.3)

/ Full voltage operation state

voltage curve

starting voltage

— Fast ramp

rise time

Ut Current curve

Figure 4.3
4.3.5 Code 05 (Down time)

When the down time is set to O, it means free stop, and the long downtime will bring instability to the system

(see Figure 4.4)

AU

Figure 4.4
4.3.6 Code 06 (Starting delay)

The time between the starting command being sent and the starter starts, The soft starter starts when the

countdown shows 0

4.3.7 Code 07 (Jump starting) code 08 (Jump voltage) code of the 09 (Jump
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time)

When Code 07 is set to 1, Jump starting is effective. In some heavy occasions, due to the influence of
mechanical static friction and not starting motor, can choose this mode. In this mode, you should shut down the
Jump startinging, If the motor caused by the static friction force is too large to rotate, and then choose this
mode .Otherwise we should avoid using Jump startinging, in order to reduce the large current impact is not

necessary.

4.3.8 Code OA (instantaneous stop setting)

You can open or close the external control instantaneous stop input EMS, set when 0 is closedthis function, 1

is activate this function

4.3.9 Code OB (current signal selection)

Terminal X2 can be measured the current signal along with the change of load, the user can according to the

situation, there are four options, such as table 4.2

table 4.2
set value 0 1 2 3
Output current mA 0~20 0~20 4~20 4~20
calibration value
‘0 500% 150% 500% 150%
computational 500 . 150
D=25| D=7.5I D=30(x-4 Ix—4
formula % (2) Slx Slx 16 ( ) ( )

(1) the percentage of maximum load current output current corresponding to the number of 20 mA
(2) Ix measured current actual value (mA), D motor load current (%)

Formula interpretation:

1. D=25Ix: When the motor current is 0%, Ix=0; When the motor current is 100%, Ix=4mA, When the motor
current is 500%, Ix=20mA,;

2. D=7.5Ix: When the motor current is 0%, Ix=0; When the motor current is 30%, Ix=4mA, When the motor
current is 150%, Ix=20mA,;

500
(IX 4) ‘When the motor current is 0%, Ix=4mA; When the motor current is 500%, IXx=20mA;

— 150 (IX 4)

: When the motor current is 0%, Ix=4mA; When the motor current is 150%, Ix=20mA;

4.3.10 Code OC (current display)
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0: The actual current value is displayed in the form of current value after starting
1. After the start of the display of the current display by a percentage, that is, 100% of the current on behalf of

the motor rated current rating

4.3.11 Code 0D (Programming delay) Code OE (Programming output)

The programmed output of the starter (terminal 5,6) is controlled by the two programming codes, see table 4.3

OE setting value 0 1 2 3 4
o From Starting From Bypass From Stop
Program timing Delay
command Starting running command
output time status
moment moment status moment
OE setting value 5 6 7 8 9
Start
Program output Ready running
o fault status +running Starting status
indication status status status
status
Table 4.3

0: From Starting command moment: the programable relay output from the moment of starting command,

and stop output after soft starter stops

1: From Starting moment: the programable relay output from the moment of soft starter starts, and stop

output after soft starter stops

2: Bypass running status: the programable relay output when bypass contactor running, and stop output

after bypass contactor stops

3: From Stop command moment: the programable relay output when stop command given to the starter,

and and stop output after soft starter stops fully

4: Delay status: the programable relay output from starting delay ( Pa06) starts, and and stop output

after the delay time finish

5: Fault status: the programable relay output when the starter has fault, and and stop output after the soft

starter reset
6: Starting and running: the programable relay output in starting and running stage
7: Ready status: the programable relay output when the starter is ready without alarm before starting

8: starting status: the programable relay output in starting stage
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9: running status: the programable relay output in running stage

If you set the item OD is not 0, from the top of the table at the time as the starting point according to the
0D set time to start the delay. Delay termination, the delay output contact closure, otherwise if OD is 0 closed

immediately

The output of the reset (the contact is broken) at the time of the 0D is set up by the end of time delay and
ready for the state, flexible use of programmable relay output function, can effectively simplify the peripheral

control logic circuit

0E=49 programmable output function, set at this time 0D delay is invalid.

4.3.12Code OF (phase loss protection)
0: phase loss function enable, the lack of any phase of the motor will stop running, and display the fault status

1. phase loss function disable, will not stop even lacking phase

4.3.13 Code 10 (light load protection) and code 11 (light load rate)

Light load protection can be used to check the belt tripping accident, Pal0 set start light load (0 is off), 1:
beyond the set value to stop running starter and send out alarm signals through fault relay, light load rate control
with light load size, the definition of light load rate of kv:

Kv=Iv/le*100% le: Rated current value, Iv: Average value of three-phase current

4.3.14 Code 12 (overvoltage protection)

Used to set the protection voltage value, if the input voltage is higher than the set value, protection occurs

4.3.15 Code 13 (under voltage protection)

Used to set the protection voltage value, if the input voltage is lower than the set value, protection occurs

4.3.16 Code 14 (Trip level)

In order to adapt to different applications, ASA series soft starter has five levels, respectively, 0: primary,

1: light load, 2: standard, 3: heavy load, 4: senior, set by the function code 13: as follows

Primary protection prohibits the external instant stop function, while retaining only the overheating, short
circuit and the input lacking phase of protection, suitable for the occasion of the need for emergency, such as
fire pumps

The light load, the standard, the heavy load protection levels have the complete protection function, the
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difference is that the motor overload thermal protection time curve is different .See table 4.4 and figure 4.5.

for the thermal protection time of the motor

Advanced protection at the start of the protection of the standard is more stringent, other protection

parameters and standard protection settings

According to the function code 14 set different protection levels and thermal protection time is as follows:

Table 4.4
0
l4set (prima | 1 (lightload) 2 (standard) 3 (heavy load) 4 (senior) Description
ry)
According to
Overload
the
protectio No 2level 10level 20level 10level
lec6094742
n level
standard
Current
Run
multiple 3 4 5 3 4 5 3 4 5 3 4 5 The values in
overload
Cllle) the table are
trip time
tripping typical values
list 45 | 23 | 15 | 23 12 7.5 | 46 23 15 23 12 | 75
time (s)

Function code 14 set load adjustment rate is lower, the protection tripping sensitivity error will increase.

According to the motor thermal protection tripping time curve IEC60947-4-2 standards are as follows:
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Motor thermal protection Release time curve (heat)

Fig. 4.5 curve of thermal protection tripping time (thermal state)

4.3.17 Code 15 (Self-starting)

After the start of the failure of the starter, it can be put into operation automatically by setting the code 15 to
1 for the delay of about 6 seconds. If it is set to O, it can only be restart after the reset, and this function is only

used in the two wire mode.

4.3.18 Code 16 (bus address)

Used to set the slave station address of the field bus, on the same station for each slave station address is

unique, set the principle of 7.2 field bus communication section
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4.3.19 Code 17 (baud rate)

Select the communication rate for Modbus communication. Selectable ranges from 1200 to 19200, see also 7.1

4.3.20 Code 18 (parity check)

When used for Modbus communication selection check, should be set according to the requirements of the

Master.

4.3.21 code 19 (load regulation rate)

In order to make the protection function and display parameters correct, the load regulation rate should be

reset when the user selects the soft starter rated parameters which do not match the actual motor

Load regulation rate KT = ps/pr% PS actual motor power, PR soft starter power
For example: the user of the motor is 55kW, select the soft start power of 75kW, the code 19 set to 73%.
4.3.22 Code 1A (write protection)

When the function code 1A is set to 1, the parameter modification is locked, the user can not modify the

parameter value, the value must be changed to 0, the user can modify the parameters

4.3.23 Code 1B (language selection)

0: reserved
1: English

4.3.24 Code 1C (Current coefficient)
60%~160%
100% is rated current of soft starter, if motor rated current is different. You can set this value to make them same

4.3.25 Code 1D (Restore factory settings)

0: Disable
1. Restore factory settings

4.3.26 Code 1E (Bypass function)

0: Soft starter works in Bypass mode. After the motor starts, it switches to the grid power.

1. Soft starter works without bypass. After the motor starts, the soft starter provides power to the motor.
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4.4 How to program

4.4.1 Programming settings

Setting the parameters of the soft starter correctly is the premise of the full implementation of its performance,

and the following is to modify the current limit value as an example to introduce the parameter setting method of
the ASA series soft starter panel

Set up menu
A5 Soft Sarter

00 control mode
Ready state 01 boot mode

Press menu key Press menu key‘

primary menu

_ limiting current

2, query menu Set value: 210%
3, manufacturers

paraneters Confirm return
Press menu key ButtonAakey 9 times
Set up menu limiting current
e
01. boot mode Set value: 300%
02 limiting current Confirm return
‘Buttonvkey 2 times Press menu key

Note: once the data is written, it will remain in place until the next modification, not affected by power failure.
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Chapter 5 Electric operation

5.1 Test run

The main purpose of the test is to allow the user to confirm whether the direction of rotation of the motor

and the turning is normal

(1) To control the power supply, the panel should be displayed the company's LOGO for 2 seconds.

(2) The text area shows the ready state

(3) According to the situation of the motor load in the field, the parameters of the soft starter can be
adjusted reasonably, so that the motor can reach the optimal starting torque

(4) according to the run key at the same time to observe the direction of rotation of the motor is in line with
the requirements, if there is an exception can press the stop key to stop, such as motor rotation can improve the
starting voltage value, increase the starting torque

(5) The following methods can also be used to check whether the starter is normal, under normal

circumstances, the three light bulbs should be smooth

5.2 Running

® Refer to table 1 for starting parameters

® According to the panel RUN key, the starter starts to run, the motor is stable and no current mutation shows
that the parameter is set, the STOP key can be used to stop the machine

® After the failure, press 6.2 to find the cause of the failure

® Can not start, check the value of the code 00 and external control wiring: terminal STOP and COM
disconnect when the starter cannot start

® Press the STOP key or close the external control terminal RET to reset the fault state

® When the starting time for a drag two parking time must be set to 0, such as the need for external control

terminals RUN and STOP start operation, please set the code 00 to 1or 3.
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Light Power
Rating>200W

You can also check whether the starter is normal by using the figure above. Under normal circumstances, the three
bulbs should be steadily lit up

5.3 Running time data display

The average value of three-phase current when running is shown in figure 5.2:

Monitoring parameters

Current: 20.0A|l || Voltage: 380V
Current: 9.0A

running Temperature:22C

Figure 5.2 Figure 5.3

The operation can also press the MENU key to enter the menu in the main menu, select the monitoring
parameters, you can view the voltage, current and SCR temperature, as shown in Figure 5.3
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Chapter 6 Fault display

ASA soft starter has protection function; any fault will be shut down, and display and memory fault code. Only
with the stop key or the external control reset terminal remove the fault state to reboot. (which can be self starting

function, in the two line method to start)

6.1 Panel display

fault
Code: ER03

Phenomenon:
1nput missing
phase
6.2 Fault code table
Fault :
fault code Causes and troubleshooting
phenomenon
Instantaneous
stop broken ERO1 Instantaneous stop terminal EMS open circuit to COM
circuit
Start timeout ERO2 Current limiting value is too low or too heavy
Inout phase Check whether the input circuit and the bypass contactor is
pdefrt)act ERO3 stuck in the closed position and whether the SCR is open or
not
Output lacking -
ERO4 Check motor wiring and SCR damage
phase
Parameter error ERO5 Restart or re enter the Default value
Starting over EROG Whether the load is too heavy or the motor power does not
current match with the soft starter
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Operatin
P g EROQ7 Check whether the load is too heavy
overload
Running light . . .
ERO8 Check if the load is too light
load
Starting too often or motor power does not match the soft
SCR overload ERO09 g P
starter
Load short ER10 Check whether the load or thyristor is short circuited or the
circuit load is too large
485 communication failure, check the external connection
Bus fault ER11 )
terminal
Low Voltage ER12 Check the input power supply voltage or set the item 12
Voltage high ER13 Check the input power supply voltage or set the item 11
. When the control mode is 3 or 4, the external control terminal
wiring error ER14 .
is in the open state
Communication — .
failure ER15 Keyboard communication failure

6.3 Fault memory

Enter the query menu fault records can view the fault, the starter can remember 10 faults for the user to

analyze, the user can clear the stored fault

6.3.1 Display memory failure

® The number 1 represents the most recent failure, and the new fault will wash away the previous memory

® You can view the A ¥ key to see all of the fault records.
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Fault record
number: 1
ER03: Input

losting phase
Clear return

6.3.2 Fault clearing

After the failure of the query, the boot is best to clear the previous fault memory, the method is in the case of

the fault query, press the menu key can be cleared

fault recording

number: 1
Clear return
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Chapter 7 Communication protocol

When selecting bus control, the function code 00 must be set to 2,4,5 to activate the bus

7.1 ASA Modbus Protocol Part

This section describes how to use Modbus communication to control the various operations of ASA

7.1.1 Overview of Modbus

Modbus is a serial asynchronous communication protocol. The physical interface for rs485.modbus is
designed for Modicon PLC, with PLC structure characteristics of the. Modbus in the network control, ASA can be
likened to a soft starter PLC to read and write. ASA will start stop control, state information (fault current, etc.) to
keep register area and function parameter mapping (4xxx). Through the use of PLC to read and write control of

the master station.

Table 7.1
Register address action code Register function specification
40001 06 control word
40002 03 status word
40003 03 Average current (%)
40004 03 Fault code
40257—40281 03&06 Soft starter function code

(1) In addition to the above listed registers are illegal and cannot be read or written. Otherwise, ASA will report
an exception code to the controller

(2) All data addresses are based on the reference of 0, i.e., the address of the coil relay 40001 is 000040257 ()
of 0100

7.1.2 Exception code

ASA supports the standard MODBUS exception code (see table 7.2)

Table 7.2 exception code

code name Description
) Function code cannot be executed, THS1-8000 does not
01 lllegal function
support
02 Invalid data The received data address cannot be executed, the
address address overflow
) Received data cannot be executed
03 Invalid data value
1.Parameter out of range
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2.Parameter cannot be modified
3.Parameters cannot be modified at run time

ASA only supports the function code listed in Table 3. If you use the other code, you will give the exception
code 1, MODBUS

code 03 06
Function Read storage
description register

Preset single register

Code 03 reads only a single word (word)

7.1.3 Register declaration

® 40001 command register

bit value description
1 Starter starting
0 0 hold mode
1 1 Starter stop
0 hold mode
2 0—1 Reset the starter
3—15 0 Unused

For example: from the soft starter station address 02, the controller sends out 020600000001, such as command
normal execution, return code 20600000001 to check whether the normal starting starter status register. If a fault
exists, should be given 020600000004 reduction.

® Register address 40002 status register

The status register reflects the state of the soft starter, represented by a bit

Bit value description

0 1 Starting state
0 Parking state
1 running state

! 0 Parking state

2 1 Soft stop state
0 Parking state

3 1 fault condition
0 normal condition

4—15 Unused

Example: read status code 02 03 00 01 00 01

If the starter is starting, the return code 02 03 02 00 01

Returns 02 03 02 00 08 if the starter fails and the fault type can be read in accordance with 4
® 40003 Average current (sixteen)

This value indicates the average value of the three-phase actual current of the ASA, according to the setting
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of the function code OC, or the current percentage or the actual current value
Example: read current size
Send Code 02 03 00 02 00 01
If the current is 235A, return 02 03 02 00 EB
® 40004 Fault code (sixteen)
When the status register 40002 bit 3 is 1, the ASA is represented in a fault state. The fault code is consistent
with the 7.2
For example: send code 02 03 00 03 00 01
if returns 02 03 02 00 04, the current input is missing, description current input losing phase (fault code 03)
® Soft starter function parameter register 40xxx
Among them (xxx-1) with sixteen hexadecimal as 1YY, YY and table 3 - 1 code value is corresponding; for
example, with the function code 08 (sudden Jump voltage) corresponding to these functions can be read and
write code, the following are examples of its use:
Example 1 read function code 02 (current limit value) size
Controller gives 02 03 01 02 00 01
Returns the value of the 02 function code read. 02 03 02 01 5E indicates the current limit value is 350%
Example 2 read function code 13 (protection level)
Send code 02 03 01 13 00 01, return to 02 03 02 00 03, read the protection level of 3
Example 3 rewrite the soft starter function code 02 (limiting current) to 250%
The host sends the code 02 06 01 02 00 FA, ASAreturns the code to 02 06 01 02 00 FA, if returns the 02 86

03 to indicate cannot write, possibly the starter is running

Example 4 the function code 09 is stored at a value of about 10 times, such as the read function code number
(Jump time)

Send code 02 03 01 09 00 01, return of 02 03 02 00 03, read the Jump time is 3, the actual value of 0.3s. is
the contrary, write Jump time 0.3s, just send the 02 06 01 09 00 03

7.1.4 Connection and setting

The following set of functional code and communication related to the use of the panel must be set

ASA function code content set value
16 Bus address 1—247
17 Baud rate 1200~19200bps
even-odd
18 0:NO 1:o0dd 2:even
check
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7.1.5 Precautions for use

(1) The address of the ASA (function code 16) must be in accordance with the control address of the controller;

the baud rate (function code 17); even-odd check (function code 18) is the same as the controller; the
parameter must be reset to power up

(2) If not receiving the response data, the parameters should be set to check the above, the 485 terminal
connection is correct, the CRC effect is correct.

(3) More than one ASA communication, should be at the end of the last AB on both ends of the 120 ohm
resistance

(4) In connection with other MODBUS devices, as shown in Figure 7-1

1| GND

GN/IAD 2 A
3 NC

B 4 B
5| 5V
Other MODBUS __» Shielded
enclosure

K 7.1

7.1.6 Establishment of communication network

(1) Connection a soft start and a computer connection

Shielded twisted pair

%L:x::x:'ij

converter [RS232-485 GND 485+ 485-

RS232 cable
up to 15
meters

computer Station 0

Figure 7.2 the connection between a soft start and a computer
(2) Multiple soft start and computer connections

-45-



2

SANTERNO

CARRARO GROUP

Shielded twisted pair

- oA

converter RS232-485

RS232 cable
up to 15
meters

computer

GND 485+ 48)-

6ND 485+ 485

Station 0

Station 1

GND 485+ 485-

Station n

Figure 7.3 the connection between a soft start and a computer
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Chapter 8 ASA use precautions and routine maintenance

8.1 Precautions for use

® Prevent electric shock
The input power of ASA soft starter, when the load or open phase, even in the stopped state, its output
will still have a very high voltage induction. The output end of the no contact of the soft starter, otherwise
there will be the risk of electric shock.
ASA soft starter control circuit board with 380V voltage, the electric shock risk when debugging
® Induction voltage
Induction voltage soft starter ASA output at no-load is normal phenomenon, does not affect the use of
induction voltage by leakage of SCR (silicon controlled rectifier, GTR, IGBT and other solid-state
semiconductor devices have different degrees of leakage) exchange pathway and dv/dt resistance
capacitance filter loop. Voltage meter to zero measurement, about 100~220v (related to the internal
resistance of the voltmeter). The induction voltage of load capacity is very small, disappeared in the output
connection after load.
® Compensating capacitor
The reactive power compensation capacitor used to improve the power factor must be connected to the
input of the ASA soft starter, not to be connected to the output, otherwise it will damage the SCR power
device in the soft starter
® Meg-ohmmeter
The insulation resistance between the input and output of the ASA soft starter shall not be measured
with the Meg-ohmmeter, Otherwise the thyristor and the control board of the soft starter may be damaged
due to excessive pressure
ASA can be used to measure the soft phase of the soft starter and relatively insulated, but should be in
advance with three short lines will be the three-phase input and output shorted, and unplug all the plugs on
the control panel
Measurement of motor insulation, should also follow the above principles
® Input and output
Do not connect the input and output terminals of the main circuit of the ASA soft starter, otherwise it will
result in the unintended action of the soft starter, which may damage the soft starter and the motor
® Bypass phase sequence
When the bypass contactor is used, the phase sequence of the starting circuit should be consistent with
the phase sequence of the bypass circuit. Otherwise, the bypass switch will cause an interphase short circuit,

which will cause the air circuit breaker to trip or even damage the equipment
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® Low voltage level
Terminals 7,8,9,10,11 shall not be connected to other external power sources on the terminals, or they
will damage the internal circuit of the soft starter
® Soft starter voltage rating
Terminals 13,14 use external AC380V operating voltage, not on these terminals connected to other

voltage rating power supply, otherwise it will damage the internal circuit of the soft starter

8.2 Daily maintenance of soft starter

® Dust content
If there is too much dust, the insulation level of the soft starter will be reduced, and the soft starter may not
work properly
a.primary circuit creepage, pulling arc, hazard equipment;
b.two circuit leakage, short circuit, control failure;
c.heat sink thermal resistance, SCR temperature rise
® Cleaning dust
a.clean and dry brush gently brush the dust;
b.use compressed air to blow away the dust
® Dew condensation
If frosting, the insulation level of the soft starter will be reduced, and the soft starter may not work properly
a.primary circuit creepage, pulling arc, hazard equipment;
b.two circuit leakage, short circuit, control failure;
c.aggravates seat corrosion of metal parts
® Drying up
a.With electric or electric stove drying;

b.Wwet distribution room
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Schedule 1, Application

Starting mode Numerical setting Ri
. ise
Mechanical type Load type | voltag | curr over voltage current fime
e ent | loading (%) (%)
. standard
centrifugal pump L . 250 5
termination
Biased
draught fan . . 400 40
load
Compressor standard
. o . 300 10
(piston type) termination
Compressor standard
. o . 30 20
(centrifugal) termination
standard
transport L . 250 10
termination
i standard
agitator L . . 350 5
termination
ball crusher Heavy load . . 70 400 50
breaker Heavy load . 60 45
Schedule 2, Peripheral parts specification parameters
ASA series soft starter (5.5kw-75kw)
Power rating Rated current SCPD Primary line
Model - T Note
Ckw) (A) specification specification
20 2.5mm°cable
ASA-0055 55 1
conductor
30 4mmZcable S5kw and
ASA-0075 7.5 15 below with
conductor
2 the cable
50 6mm~cable
ASA-0110 11 23 lead out
conductor
2 wiring, the
80 10mm~“cable
ASA-0150 15 30 way into the
conductor
5 three out of
80 10mm~“cable
ASA-0185 18.5 37 six. Rated
conductor
3 power rated
80 16mm-“cable )
ASA-0220 22 43 current is
conductor
5 the
100 25mm-“cable )
ASA-0300 30 60 maximum
conductor
5 value of soft
150 35mm-“cable
ASA-0370 37 75 starter.
conductor
ASA-0450 45 90 200 35mmZcable
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conductor
200 35mm’cable
ASA-0550 55 110
conductor
Note: the specifications of peripheral accessories list for reference
ASA series soft starter (75kw-320kw)
Rated power Rated current SCPD Primary line
Model o L Note
(kw) (A) specification(A) specification
300 35mm°cable
ASA-0750 75 150
conductor
ASA-0900 90 180 320 30<3mmCoppe | 75kW and
r bar above is
480 30x3mm“Coppe sed to
ASA-1150 115 230 ppe | u
r bar lead the
600 30x4mm“Coppe cable
ASA-1320 132 260
r bar wiring, six
ASA-1600 160 320 600 30><4mm2C0ppe to the way
r bar out of the
700 40x4mm°Coppe three.
ASA-1850 185 370
r bar Rated
ASA-2000 200 400 700 40x4mm*Coppe | power rated
r bar current is
800 40x5mm*Coppe the
ASA-2500 250 500 .
r bar maximum
ASAD ) 1000 40x5mm°Coppe | Value of soft
SA-2800 80 560 bar starter
1000 40><5mm2Coppe
ASA-3200 320 640
r bar
1000 40><5mm2Coppe
ASA-3550 355 710
r bar
Note: the specifications of peripheral accessories list for reference
ASA series soft starter (400kw~600kw)
Rated power | Rated current SCPD Primary line
Model - - Note
(kw) (A) specification specification
50><6mm2Copper 400KW
ASA-4000 400 800 /
bar and above
50x6mm?Copper | IS used to
ASA-4500 450 900 /
bar lead the
60><8mm200pper cable
ASA-5000 500 1000 / bar wiring, six
to the way
60><8mm2C0pper out of the
ASA-6000 600 1200 / bar three.
Rated
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power
rated
current is
the
maximum

value of

soft starter

Note: the specifications of peripheral accessories list for reference.
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