




















TeSys® U-Line Motor Starters

ALTISTART® SOFT STARTS FOR TESYS® U-LINE
Overview

While Altistart 01 soft starts can be used with almost any motor starter, it now adds soft start and soft stop motor
control to the TeSys U-Line family of motor starters.

When either an ATS01eesL U/QN/RT or an ATSUOLessLT model (3) is combined with the TeSys U-Line motor starter
(1) by means of a power connector (2), the result is a unique, innovative motor starting solution. A low power soft
start installation now has access to all of the benefits of the TeSys U-Line motor starter:
* Modular design with a standard 45 mm width
®  Short circuit and multi-class overload protection
* Phase loss, phase imbalance, ground fault, jam, under load, and long-start protection
*  Fault history
* PC and PDA based programming software
* Optional LCD display
*  Networking capabilities: Modbus®, AS-i, DeviceNet, Ethernet TCP/IP, Profibus DP
— Monitoring of motor status

— Remote starting and fault reset
* Electronic Reversing
The ATSUOLe+-L T soft start is optimized for installations offering 24 Vdc control power.

The ATS01esLU/QN/RT soft start is self-powered from the AC line supply and is compatible with all other control
power schemes.

The panel space required to install the ATS01 soft start and the TeSys U-Line motor starter is minimal with a
standard 45 mm product width and side by side mounting.

The Altistart 01 soft start enhances the starting performance of asynchronous motors by allowing them to start
gradually, smoothly, and in a controlled manner. It is ideal for applications that do not require high starting torque.
The ATSO01 limits starting torque and reduces the current inrush experienced with other motor starting methods.

The transitionless starting method of the Altistart 01 soft start avoids the torque surges associated with other
reduced voltage starting methods.

Using the Altistart 01soft start avoids the damage and expense associated with full voltage starting:

* wear and tear to motors, shafts, bearings, clutches, belts and other attached machinery
* damage to product being moved due to sudden starts and stops

* production downtime and material waste

* maintenance labor and replacement equipment cost

The Altistart 01 soft start is designed for the following simple applications:

* material handling conveyors

* belt-driven machinery

¢ fans and pumps

* small compressors

* automatic doors and gates

* process machinery (grinders, mixers, agitators, etc.)

¢ filling lines

* people movers

* any other application that can benefit from the pluses of stepless reduced voltage starting

The Altistart 01 low power mini soft start is compact, easy to install, and complies with the following international
standards: IEC/EN 60947-4-2, UL, CSA, CCC, C-Tick and CE

Altistart 01 low power mini soft starts:

¢ control two phases of the AC voltage supplying the motor to limit starting torque and current
* have a motor power ratings range of 1 to 20 HP (0.75 to 15 kW), three-phase only
* have a motor voltage range of 208 to 460V
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TeSys® U-Line Motor Starters

Description

The Altistart® 01 soft start is equipped with:

* 1 green LED (4) to indicate that soft start power is ON
¢ 1yellow LED (5) that will illuminate 10 seconds after a start command has been given indicating that the soft
start’s voltage ramp is complete, the internal shorting contactor has closed, and the motor is up to speed
* a potentiometer to set the starting time (6)
* apotentiometer to set the initial voltage applied to the motor when starting
begins (7)
* apotentiometer to set the stopping time (8)
* aremovable I/O terminal block (9) that includes:
— 2 logic or control inputs for Run and Stop commands
— 1 logic or control input for the BOOST or Kickstart function
— 1 “open collector” logic or signal output to indicate that the soft start ramp is complete and the motor is up to
speed
— 1 normally open relay contact that is:

- closed when the soft start is running the motor
- open if the soft start is faulted or if the motor has stopped

NOTE: For additional information refer to catalog 8637CT0401.

Altistart 01 Soft Start and TeSys U-Line Motor Starter Combinations

ATSO01 24 Vdc Control Power ATSO01 110-240 Vac Control Power
Motor Power * Rated Motor Power * Rated
Current ATSUOL Soft TeSys U-Line Current ATSO01 Soft Start | TeSys U-Line
Voltage kW HP Amps Start g«;\SN:r &Z‘Eﬁ! 2 Voltage kW HP Amps gg\;\/:r ,(\:A?)Ztljfé 2
0.75 1 6 ATSUOIN206LT |LUB12 LUCpO05BL 0.75 1 6 ATS01N206LU LUB12 LUCpO5FU
11 15 6 ATSUOIN206LT |LUB12 LUCp12BL 11 15 6 ATS01N206LU LUB12 LUCp12FU
15 2 9 ATSUOIN209LT |LUB12 LUCp12BL 15 2 9 ATSO01N209LU LUB12 LUCp12FU
230V 2.2 3 12 ATSUOIN212LT |LUB12 LUCp12BL 30V 22 3 12 ATSO01N212LU LUB12 LUCp12FU
3 - 12 ATSUOIN212LT |[LUB32 LUCp18BL 3 - 12 ATSOIN212LU LUB32 LUCp18FU
4 5 22 ATSUOIN222LT |[LUB32 LUCp18BL 4 5 22 ATSO1N222LU LUB32 LUCp18FU
5.5 7.5 22 ATSUOIN222LT |[LUB32 LUCp32BL 5.5 7.5 22 ATSO1N222LU LUB32 LUCp32FU
75 10 32 ATSUOIN232LT |LUB32 LUCp32BL 75 10 32 ATS01N232LU LUB32 LUCp32FU
15 - 6 ATSUOIN206LT |LUB12 LUCpO5BL 15 - 6 ATS01N206QN LUB12 LUCpO5FU
2.2 - 6 ATSUOIN206LT |LUB12 LUCp12BL 2.2 - 6 ATS01N206QN LUB12 LUCp12FU
3 - 9 ATSUOIN209LT |[LUB12 LUCp12BL 3 - 9 ATSO1N209QN LUB12 LUCp12FU
4 - 9 ATSUOIN209LT |[LUB12 LUCp12BL 4 - 9 ATSO1N209QN LUB12 LUCp12FU
400V 5.5 - 12 ATSUOIN212LT |[LUB32 LUCp32BL 00V 5.5 - 12 ATSO1N212QN LUB32 LUCp32FU
7.5 - 22 ATSUOIN222LT |LUB32 LUCp32BL 75 - 22 ATS01N222QN LUB32 LUCp32FU
11 - 22 ATSUOIN222LT |LUB32 LUCp32BL 11 - 22 ATS01N222QN LUB32 LUCp32FU
15 - 32 ATSUOIN232LT |LUB32 LUCp32BL 15 - 32 ATS01N232QN LUB32 LUCp32FU
2 6 ATSUOIN206LT |[LUB12 LUCpO5BL 2 6 ATSOIN206RT LUB12 LUCpO5FU
3 6 ATSUOIN206LT |LUB12 LUCp12BL 3 6 ATSO1N206RT LUB12 LUCp12FU
5 9 ATSUOIN209LT |[LUB12 LUCp12BL 5 9 ATSO01IN209RT LUB12 LUCp12FU
460 V 7.5 12 ATSUOIN212LT |LUB32 LUCp18BL 460 V 7.5 12 ATSO01IN212RT LUB32 LUCp18FU
10 22 ATSUOIN222LT |LUB32 LUCp18BL 10 22 ATSO01IN222RT LUB32 LUCp18FU
15 32 ATSUOIN222LT |LUB32 LUCp32BL 15 32 ATSO01IN222RT LUB32 LUCp32FU
20 32 ATSUOIN232LT |[LUB32 LUCp32BL 20 32 ATSOIN232RT LUB32 LUCp32FU

1 Standard power rating according to UL508.

2 Depending on the configuration of the selected TeSys U-Line motor starter, replace the p with A for standard control unit, B for advanced control unit, and M for
multifunction control unit.
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TeSys® U-Line Motor Starters

DIMENSIONS, MOUNTING, AND SCHEMATICS

Power Bases

Non-Reversing LUB12, LUB32, LUS12, LUS32

Reversing LU2B12, LU2B32, LU2S12, LU2S32

DIN Rail mounting Screw mounting

DIN Rail mounting

Screw mounting

5.0 5.0 _ 1.14 @ 0.15
- r ool o ||
< jo00o
126 126 | =1 e é O 251
x2 [eoo] < =
== =% O 5 § 3 -
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1 29w o Looo] NI=] Nl
= — “7lee &5 [ s
loloses © o ~ @
— < D
> v
‘ 5.31 ‘ 2 ‘1.7”_&> 5.31 @
135 (1) 45 135 (1) 0ool
i%ed
45
Minimum electrical clearance:
X1 =1.38" (35 mm) for Ue = 440 V and 2.76" (70 mm) for Ue = 480, 600 and 690 V
X2=0
(1) Maximum depth (with Modbus® communication module)
Reversing Block for Mounting Separately from Power Base Operation in High Ambient Temperatures
LUBMBO DIN Rail mounting Screw mounting | Power Base + Power Base +
#0.15 LUCA, LUCB, LUCC, LUCD LUCM Operating Mounting
»H«a ‘.3.‘ ambient temp Dimension a
Goolooo] a=0mm <113°F (45°C) 0in (0 mm)
113to0 131 °F .
{45 °C t0 55 °C) 0.35in (9 mm)
4.45 ‘ ‘ 4.45 131 to 140 °F )
113 ‘ 113 (55 t0 60 °C) 0.78in (20 mm)
[SXeX¢] [XeXo])

Sets of Busbars and Plug-In Power Sockets
GV2G445 and GV2G454

GV2Geees with terminal block GV1G09

GV2G245 and G254

a
SIQ GV1G09
T\ | 58
o Dimensions in (mm) |
L GV2G245 (2x45)  3.50 (89)
— GV2G254 (2x54)  3.85 (98)
Dimensions in (mm) || P
GV2G445 (2 x 45) |7.04 (179) |1.77 (45)
GV2G454 (2x54) [8.11(206) |2.12 (54)
Dimensions in (mm) |a
Number of tap-offs [ 0.19 (5) 0.23 (6) 0.27 (7) 0.31(8) Dimensions in (mm) |
GV2G445 (2 x 45)  [8.81(224) |10.59 (269) |12.36 (314) |14.13 (359) GV2G345 (2x45)  5.27 (134)
GV2G454 (2 x54)  |10.23 (260) |12.36 (314) |14.48 (368) |16.61 (422) GV2G354 (2 x54)  5.98 (152)
AK5B144
o o n
Qe °° i uq-j
Rl = = . ==
0
HRRRRRRREREAL s asq| [pag
3.11 38 35.5
- 79
g i IFIEEEATS
o -\,:Q‘,—I: ~
% B Yt o0 000 (< :[@
173%4 inch
4 inches
17.80 reee—
452 mm
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TeSys® U-Line Motor Starters
Dimensions, Mounting, and Schematics

Current Limiter Isolator Module

LUALB1 and LUBee

Operation in High Ambient Temperatures
LUeB12. LUeB32 + LUALB1

1.77
[457] © YoXo) oYoXo) CYoXo}
T <158 °F (70°C) /<32 A 131...158 °F (55...70 °C) /< 22 A
o <131°F (55°C)/22..32 A
] e
=)
L] 58
loo oo o -
% gt‘ (CXC]
wl— (@ o
=L 2
_r o™
n
i 3/&
[dteoss
Oe®| v _ Vv
Control Circuit Contact Block Communication Gateways
LUABE20 LUFP
., ..035
9
0|00 O "
O
lo| 18]
(o] < |-
| I
[Cloooo]
00O]
.2:12 | 295
54 75
Door Interlock Mounting Kit
LU9APOO / LU9AP11 / LU9AP12
2.17
‘ 55 ‘
_a1<0:2 max.
'y Door cut-out for handle
| 5
7/ Yo N
2 %@ﬁ(\, 3
o 43
Ll =@ =/ =| \ 4x@3.5
: :
. 212 #29 drill
[Olpoo0|
— 54
k=Y
7.5—20 0.45 | ||0.31~20.28
190—508 - 115 8 7
AS-i Addressing Consoles
XZMC11 ASITERV2
. @84
LS
0| N
3.15 1.18
80 ‘ 30
Modbus® Hub LU9CG3
e
) gz &
o
5.04 1.77 5.04 inches
128 45 128 mm
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TeSys® U-Line Motor Starters

Dimensions, Mounting, and Schematics

Power Bases, 12 or 32 A

For additional wiring information refer to pages 53 - 56.

Non-reversing 3-phase motor
LUB/LUS

21/NC
o 22/INC

LUC Control Unit |
T—T—J

— o
el &
o~ <

13-14 N.O. auxiliary contact
12-22 N.C. auxiliary contact

|
%I e

With control unit LUCC or LUCM
Single-phase motor
LUB/LUS

Reversing 3-phase motor
LU2B/LU2S

\

472 .

81 Common output from reverser block
82 Forward direction indication output contact

84 Reverse direction indication output contact

1

~

2/T1

6/T3

o Yo “0

Reversing Block

ool ol

81
84
82

Control terminal block

SN L L B .
— | LUC Control Unit | i ST RN Al Forward direction start input (+ Vdc)
| F—] I -1 i A2 Common input (- Vdc)
i i i i - A3 Reverse direction start input (+ Vdc)
B O "T ‘“T Lu28B REvEIEi Elee B1 Holding circuit for AL (direction 1)
> 2 << 2 8 £ 2 £ B3 Holding circuit for A3 (direction 2)
————— Oy y—
Reverser Blocks
LU2M LUB6M—Control terminal blocks
oO——0-—-0 - Al Forward direction start input (+ Vdc)
n O 3 A2 Common input (- Vdc)
QO 30 ﬁo R LUBM Reversing Block A3 Reverse direction start input (+ Vdc)
= ®|w l l l © @ 2 2 o9 B1 Holding c?rcuit for A1 (direction 1)
SIS e o o LmRae B3 Holding circuit for A3 (direction 2)
S1 Momentary input to Al coil terminal on power base
| LU2M Reversing Block | | S2 N.O. holding circuit 'for Al to auxiliary c.o.ntact terminals 1.3
S3 N.C. reverser electrical interlock to auxiliary contact terminals 21
| LUBM with pre-wired connector LUSMRC
O——0——0 S1 Momentary input to A1 coil
Y a8 8 S2 N.O. holding circuit for A1
%o Eo %0 b ] = e I 2 3 o LUBM Reversing Block S3 N.C. reverser electrical interlock

LU9M RC
Pre-wired coil

Control terminal block

Al Forward direction
start input (+ Vdc)
A2 Common input (-
Vdc)

A3 Reverse direction
start input (+ Vdc)

B1 Holding circuit for A1
B3 Holding circuit for A3

LU6M Basic internal scheme

ol
&
9|
>
o

o

ol

1)

A1l Forward direction start input (+ Vdc)

A2 Common input (- Vdc)

A3 Reverse direction start input (+ Vdc)

B1 Holding circuit for A1

B3 Holding circuit for A3

S1 Momentary input to Al coil terminal on power base

S2 N.O. holding circuit for Al to auxiliary terminals 13

S3 N.C. reverser electrical interlock to auxiliary terminals 21

Auxiliary Contact Blocks Auxiliary Contact Function Modules
LUA1D11 LUA1C11 LUA1C20 LUFN20 LUFN11 LUFNO2
53 54 17 18 17 18 33 34 43 44 31 32
~ b = b = b = b = o N
95 96 95 96 97 98 43 44 31 32 41 42
oo oo o o —o] o— —o |o— —N—
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TeSys® U-Line Motor Starters
Dimensions, Mounting, and Schematics

Control units

For additional wiring information refer to pages 53 - 56.

Standard control unit LUCA

Basic internal scheme

1 23 4 56
ANAIATANAIA

Basic internal scheme

Advanced control unit LUCB, LUCC, LUCD

1 23 4 56
ANAIANANATA

LUCA |

Power Base Power Base
Sensor Interface Sensor Interface
L1 L1
sl [TIIT1T ] [T 1] |
Sensor Control %~ X Sensor | Control 7 /
le—]- - -
2 AS..C. \ / L2 | AS.I.C. \tr_/
T T
Sensor Sensor
L3 L3
Supply and Supply and Thermal
Detection of Thermal Detection of overload
s overload start —o_o—
sequence memory sequence Test
2 o] b7, o) Interface module
7 8 9 10 11 12
land2 Trips 8 Thermal status/Set
land2  Trips 3and 4 Coil bobbin 9 Reset mode/Reset
3and 4 Coil bobbin 5 Power base rating 10 (Im/Ir) - average current versus FLA setting
5 Power base rating 6 N.C. 11 Vc2 - auto-reset signal to function modules
6 N.C. 7 Ground 12 Vcl - auxiliary power to function modules

Multifunction control unit LUCM

Control terminal block

LUCM Multifunction Control Unit
24V Aux @<
= 5806
L o 4]5]8

Basic internal scheme

LUCM |

Power Base
Sensor Interface [ | [ Display and
L1 | | | | | | / Parameter Entry
ensor Control / @ @ @ @
L2 AS.l.C. uP \
DB)
Sensor 4
L3 AN /# |Rs-485 gﬁfg 5] RI45
8
Supply and Thermal =
detection of overload
start memory
sequence
Z 21 Interface module + _
- ——— O O
7 8 9 10 11 12
land2 Trips 8 N.C.
3and 4 Coil bobbin 9 Ground
5 Power base rating 10 (Im/Ir) - average current versus FLA setting
6 N.C. 11 Rx/Tx - transmit -receive link to communication modules
7 Ground 12 Vcl - auxiliary power to function modules
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TeSys® U-Line Motor Starters
Dimensions, Mounting, and Schematics

For additional wiring information refer to pages 53 - 56.

Thermal Overload Pre-Alarm Function Module LUFW10

LUFW 10 Alarms Module

Basic internal scheme

| Advanced Control Unit

o=

n e

LUFW 10

| Input interface | | LED | |

1
Sunp'f|

250 Vac, 2A
24Vvdc, 2 A

Motor Load Indication Module

LUFV2
4-20 mA output

LUFV2 Analog Output Module
4—20 mA 24V Aux 24V Aux
+ — M+ =l I+ ne -1
L-——o0 0 0 o 0-0--0

Basic internal scheme

HP - Analog/Digital
converter

| Q: Insulation @ |

Digital/Analog
Converter

Voltage/Current converter |

4—20 m,

|
+

=L+

O

=20

24 Vdc
— + —

100 Q < load < 500 ©2 30 Vdc max and 40 mA min
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TeSys® U-Line Motor Starters
Dimensions, Mounting, and Schematics

Communication Modules

For additional wiring information refer to pages 53 - 56.

Communication module ASILUFC5
Without pre-wired coil connector

Modbus® communication module LULC031
Without pre-wired coil connector

ASILUFC5 AS-i Module LULCO031 Modbus Module
77777777777777777 . O, ~—~0
= - i 24 Vdc AS-i = - w o e 24 Vdc 24 V Aux %g 5
3 S &1 '+ ! r _1 3 S 8198 It L _1 [a5]8]
L5 o o1 o o o o -——-6-—0—0-L-0—-0 o o o 0
With pre-wired coil connector LU9BN11C With pre-wired coil connector LU9BN11C
ASILUFC5 AS-i Module LULCO31 Modbus Module
24 Vdc AS-i c 24 Vdc 24V Aux 8<2
i i o s
LU9BN11C [ 1 [ 1 LU9BN11C o o [ 1 [ 1 000
Connector T a by - Connector —‘&7% + = + - 41518
With pre-wired coil connector LU9MRC With pre-wired coil connector LUIMRC
ASILUEC5 AS-i Module LULCO31 Modbus Module
24 Vdc AS-i o £ 24 Vdc 24 V Aux o< %
LUIMRC I _1 I 1 o 5 I ] 500
Connector + + ;LUQMﬁtgr 23 + _ Ty _ sl
Basic Internal Scheme Basic Internal Scheme
ASILUFC5 i Advanced Control Unit or Multifunction CSTPJ}J”“ i
Ready-Fault-Pole | [ | [ [ LULCO31
|LED | J ffffffffffffffff - Input Interface
Y
A <
;
[l ] o)
P - uP — - A DA Modbus
u |- | J¢ |RS-485
GND RJ45
| ——38]
N A
2 A2SI ~ Supply
Output Interface 2
24 V Aux
el g o 24 Vdc AS-i 2 2 3 & 2VEE
8 o o + - +| - o o o 3] o + — + =
=0 [ O O O o o 0
Com Common output (- Vdc)
OALl Forward direction output
OA3 Reverse direction output
LO1 Programmable output
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TeSys® U-Line Motor Starters

Dimensions, Mounting, and Schematics

Communication Modules

Parallel wiring module

Without pre-wired coil connector Parallel wiring splitter box LU9G02 Modbus® hub LUIGC3
X1 LU9G02 X1 LU9 GC3
Forward running = I— i
LUFCO00 Parallel bus Module | | Reverse running = } Al
Output common - %
E z = Link // RJ45 N-C. < <]
< < =
38 5] I5) TREEEEEE Pole state | RJ45[5; RJ 455
L—o-——-0-—-—--—0 N.C. © X9 o]
Fault = o] Fault X1 T <
With pre-wired coil connector LU9BN11C Input common © [~ FaultX2 | [
o] FaultX3
X2 5| FaultX4
o] Fault X5
o] Fault X6
RJ45 — Fault X7 NC
LUFCO00 Parallel bus Module I~ Fault X8 NC
i % Pole state X1 N‘i )
I Link // R345 X3 5] Pole state X2 D(B) -
Conhactor 12[3[4[5[6]7]8 L] (1) 15} Pole state x3 pr
I Pole state X4 NC
With pre-wired coil connector LU9M RC RJ45 I Pole state X5 NC
IS{ Pole state X6 ov
k& Pole state X7
=
m E] Pos e xa
—l_ 5 24V A i
= - ux
LUFCO00 Parallel bus Module =+ 24 Aux
‘ RJ45 2 -24v Aux
LUIMRC Link // RJ45 u
Connector 1 2|3 4|5|6 78 _l_
X5
Forward running - }
N.C. =
X10 I
Output com’r\T%n ™ —| Forward running X1 RJ45 X10
o = | Forward running X2 —"l_
[ " |
Basic scheme Pole s;\ﬁaée RI45ip [o| Forward running X3 <6
L. © 5] Forward running X4 _u: RJ 45
T Fault ~ [5] Forward running X5
UFCOO0| | Input common © '] Forward running X6 RJ 45
X6 - Forward running X7
— Forward running X8
—l_ % Reverse running X1 _FI?
RJ45 ] Reverserunning X2 | | ===
@ [=H Reverse running X3 ]
IS{ Reverse running X4
=l NC. RJ 45 |—
27 I=h N.C.
= NG L >
= NC X8_ £
iy — k=]
RIS =+ 24 vdc e
. I - 24Vvdc &
1. Forward running L | =+ 24 vde RJ45 |—
2. Reverse running X8 =l - 24vd
= c
3. Output common I _‘1:
4. Selector in “Ready” position D
5. Pole state RJ45
6. Reserved
7. Fault =
8. Input common %)4 Vdc 24 Vdc Aux o+ g’ g’
h=] h=]
Com Common output (-Vdc) g2 S5 g >
OAL Forward direction output SIS =
OA3 Reverse direction output + — O ,J},,O,,w, -
1) 20-way HE10 input connector
2) 20-way HE10 output connector
Gateways
LUFP1 LUFP7 LUFP9
LUFP1 Fipio - Modbus gateway LUFP7 Profibus DP - Modbus gateway LUFP9 DeviceNet - Modbus gateway
24V Aux . =0 24V Aux =0 24V Aux =0
—— X2Fipio x1852 X2 Profibus DP x1252 X2 DeviceNet xesz
r o= 1[2[3]4]5]6]7]8]9 4]5]8 + = [ilz[3lalslel71elo] ___[4]5]e] + = [il2[3als 4]5]s
a— L—o-—-o ~—o0—-o
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TeSys® U-Line Motor Starters
Dimensions, Mounting, and Schematics

Data Profile under AS-i Control Units
Control Unit Standard Advanced Multifunction
DO Ready (available) v N v
Status -
D1 Poles closed (running) v N v
DO Forward running v v v
Commands -
D1 Reverse running y R v
Register Addresses Accessible under Modbus® Control Units
Control Unit Standard Advanced Multifunction
Identification Register 0—-Register 99 Words—Bits Commercial reference, serial number, software version N v N
Log Register 100—Register 450 Words-Bits Fault log, operating log, log of last 5 trips N
Status Register 451-Register 464 Words-Bits | Alarm signaling (bits), fault signaling (bits) N v N
values Register 465-Register 473 | Words ground fault Srtent. Phase mbalance and phase aire v v
Register 474—Register 599 Words—Bits Reserved
Configuration Register 600—Register 699 Words-Bits Protection and alarm thresholds, fallback mode and reset mode \/ N
Commands Register 700-Register 714 Words-Bits Commands N v
Bit 0 Short-circuit fault v N
Register 452 Bit 1 Overcurrent fault \/ N
Bit 2 Thermal overload fault v N
Bit 0 Ready (available) N \/ N
Bit 1 Poles closed N v N
Bit 2 Fault N N N
Bit 3 Alarms v N
Bit4 Tripped (“TRIP” position)
Bit5 Fault acknowledgement allowed N
Bit6 Reserved
Status and . Bit7 Motor runnin v N
values Register 455 Bits Motor curren?% (it o) 7 7
Bit9 Motor current % (bit 1) v N
Bit 10 Motor current % (bit 2) \/ N
Bit 11 Motor current % (bit 3) v N
Bit 12 Motor current % (bit 4) \/ N
Bit 13 Motor current % (bit 5) v N
Bit 14 Reserved
Bit 15 Motor starting N
Register 461 Bit 3 Thermal overload alarm \/ N
Register 465 Word Thermal status value v N
Register 466 Word Motor load value (Im/Ir) \/ N
Bit 0 Manual reset on thermal overload fault \/ N
Register 602 Bit1 Remote reset on thermal overload fault v N
Bit 2 Automatic reset on thermal overload fault \/ N
Value 0 Fallback mode validation N v N
Configuration Value 1 Outputs OA1 and OA3 unchanged N \/ N
Value 2 Outputs OA1 and OA3 forced to 0 N v N
Register 682
° Value 3 g;:\l;lllt:gc:ef;\(istae?ig gfaczlr:fr:ﬁrrl\ig;ﬂ{on failure v v v
Value 4 Outputs OA1 forced to 1 and OA3 unchanged N v N
Value 5 Outputs OA3 forced to 1 and OA1 unchanged v N v
Register 700 Bit 0 LO1 output command N v N
Bit 0 OA1 output command N N N
Bit1 OA3 output command N v N
Bit 2 Reserved
Commands . -
Register 704 Bit 3 Fault acknowledgement v N
Bit4 Reserved
Bit5 Trip test v N
Bit 6-15 Reserved
Data Accessible \
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TeSys® U-Line Motor Starters

48

APPLICATION EXAMPLES

Application

Control and protection of a motor (pump, fan, etc.)

Operating Conditions

Power: 5 hp at 480 V

FLA: 75 A

Class 10 overload protection
Utilization category: AC-43
3-wire control:

—  Start button

—  Stop button

¢ Control circuit voltage: 120 Vac

Functions Performed

e Short-circuit protection with level of protection of 42 kA at 480 V wye (10 kA at 600 V wye).

Type 2 total coordination of protection devices conforming to EN 60947-6-2 (continuity of service) in case of
a short-circuit.

Electronic protection against thermal overloads with an adjustment current range of 4.

Load switching (2 million operating cycles in category AC-43).

Indication of motor status by N.C. or N.O. contact.

Interlock between the motor starter control and the handle position; not possible to start motor when the
handle is in the OFF position.

Products Used

Item Quantity Catalog Number

Power base 12 A with screw

. 1 1 LUB12
clamp control connections

Standard control unit 2 1 LUCA12FU

Wiring Diagram

)
= =
120 Vac

L1 Start L2

Stop I LUB12

|
|
I
|
|
I
|
! |
|
} : M AL A2
! |
(SR N N W | 13 14
|
|
| |
|
|
I
|
|
I

Lt

3

|
LUCA12FU }
Control Unit |
|

|
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Application

Upgrading of an existing installation (from previous page) to meet the operating conditions described below.

Operating Conditions

Monitor the status of the motor and obtain alarm signaling by an integrated mechanical contact, in order to
improve operation of the pump and anticipate any problems.

Functions Performed

Alarm information is generated by the advanced control unit and is processed by the thermal overload pre-alarm
function module. The advanced control unit includes a thermal trip test button.

Products Used

Item |Quantity Catalog Number

Replace the standard control unit with an advanced control unit and insert a thermal alarm function module.

Advanced control unit 2 1 LUCB12FU

Thermal overload pre-alarm

function module 3 1 LUFW10

Wiring Diagrams

U ') (™) G
LuBi2 4 4| <
i I 120 Vac
,‘Ll Start ,I:2

*= LUFW10 provides output signal to

1 1
[ 1
1 1
! : St LUB12
~ op
[ . W W 1 1
|I EE | ——lo o o
| ; | M AL~ A2
| | | L—o] jo—
| ! | 13 14
! | | LUFW10
| } === ° | Thermal Overload
| | | Pre-A\aLrndljgncl\nn
1 _1 | Lucsi2ru I 1 * oy
| I | controlUnit | | | 07 08 Pilot Light
| Bl |
X1 X2
| | ~ ~
! T T T |
! Ll N o™ ! . . .
1 =l £ E | Pilot Lights, PLC inputs, etc.
N < ©
— - — -
o 59 %

Other Functions

The advanced control unit provides other functions depending on the type of function modules used (instead of
the LUFW10 module described above):

— fault differentiation with function module LUFDA10 or LUFDH20,

— indication of motor load with function modules LUFV which delivers a 0-10 V or 4-20 mA, analog signal which
is proportional to the average 3-phase current drawn by the motor. Can be used with a customer provided analog
ammeter. Allows the load current to be monitored and provides access to other application functions using this
value, or allows predictive or preventive maintenance information (replacement of the motor before it breaks
down).
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Application

Control and protection of a packing machine conveyor belt.

Operating Conditions

Power: 0.5 hp at 480 V

FLA:1.0A

Utilization category: AC-43

Two wire control
— Maintained emergency stop push button
—  Limit switch

Control circuit voltage: 24 Vdc

Control and command by the AS-i wiring system.

Functions Performed

Short-circuit protection with level of protection of 42 kA at 480 V delta.

Total coordination of protection devices conforming to IEC/EN 60947-6-2 (continuity of service) in the event
of a short-circuit.

Solid-state protection against thermal overloads with an adjustment current range of 4.

Load switching (2 million operating cycles in category AC-43).

Motor status signaling by N.C. or N.O. contact

Interlock between the motor starter control and the handle position; not possible to start motor when the
handle is in the OFF position.

Start/Stop commands and Ready, Run and Stop motor states are transmitted by the bus. The AS-i 7.DE
profile of the new AS-i V2 protocol, implemented in the starter-controller, ensures total compatibility with that
of the LF enclosed starter range.

Indication of module operation and communication status by 2 LEDs on the front panel of the communication
module.

Addressing of the module is achieved via an infrared link, using adjustment console ASITERV2 or console
XZMC11. Using pre-wired terminal block LU9BN11C avoids having to wire the control connections. However,
easy access to the control connector on the front panel of the starter allows any control scheme required by
the user to be included in the line (local controls, emergency stop, safety contact.)

Products Used

Item Quantity Catalog Number
Power base 12 A_thhout screw 1 LUB120
clamp control terminals
Standard control unit 2 1 LUCA1XBL
AS-i communication module 3 1 ASILUFCS
Tap-off for connecting the
communication module to the - 1 XZCG0142
serial bus

Pre-wired coil connector

for connecting the

AS-i communication module 4 1 LU9BN11C
output terminals to the power

base coil terminals.

Adjustment console, infrared  — 1 ASITERV2

Wiring Diagrams

ASILUFCS

|
|
|
|
|
| |
|
|
| .
} | LU9BN11C
} | Connector
" I
| I
|
|
|
|
|
|

,_
c
or]
=y
N
o
1/L1
3/L2 ]
5/L3

AS-i

r \
1 | Lucaixel | |
i | Controlunit | 1
[ S, s S Maintained
E-stop
) ;lz
24 Vdc
- N o™
=l E] &
Q| 5] © ©)
————— -—g- - - AS-i +
= — o
S ~Y 2 AS-i—
XZCG0142
777777777 Tap-off
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Application

Monitoring operation of a surface pump in a water treatment plant to avoid running empty which could lead to
destruction of the pump.

Operating Conditions

Power: 20 hp at 480 V

FLA: 27 A

Utilization category: AC-43

Control circuit voltage: 24 Vdc

Control-command by PLC and serial link using Modbus® network.

Functions Performed

Short-circuit protection with level of protection of 42 kA at 480 V wye.

Total coordination of protection devices conforming to IEC/EN 60947-6-2 (continuity of service) in the case of
a short-circuit.

Electronic protection against thermal overloads with an adjustment current range of 4.

Load switching (2 million operating cycles in category AC-43 at In).

Measurement of load current and undercurrent detection by the multifunction control unit.

Interlock between the motor starter control and the handle position; not possible to start motor when the
handle is in the OFF position.

No load or underload. To use this function, the following parameters must be entered:

—  trip: enable or disable underload protection,

— time before tripping: the time period during which the value of the current must be below the tripping
threshold in order to cause tripping (adjustable from 1 to 200 s),

— tripping threshold: value as a percent of the load current ratio in relation to the setting current. If the
ratio remains below this threshold for the time specified in the previous parameter, the product trips
(adjustable from 30 to 100 %).

Indication of the various motor starter states and currents.

Products Used

Item Quantity Catalog Number
Power base 32 A without screw clamp
control connections 1 L LUBS320
Multifunction control unit 2 1 LUCM32BL
ModBus communication module 3 1 LULCO031
Pre-wired coil connector for
connecting the communication module 4 1 LU9BN11C
output terminals to the coil terminals
T-junction for connection from
communication module - L VWS3AB306TF3
RS-485 line terminator required at end
of modbus serial bus L VW3AB306RC
Modbus profile IEC 64915 Wiring Diagram
Commands Status
(Register 704) (Register 455) (+)”v 24 Vde "v( )
Forward running Bit0 Ready (available)
Reverse running Bit 1 Poles closed ILDB_ggg B ) )
Reserved Bit 2 Fault | -1 °)° ! LUCM Multifunction| | LULC031 Modbus Module
- | ! Control Unit
Reset Bit3 Alarms 1 525 e 520
Reserved Bit 4 Reserved : Z:Aﬂx 006 | |comecor |8 § Javde 24AMx 235G
+ - + =
Connection test Bit5 Reserved 1 - 0” OO ”’
Reserved Bit 6 Reserved :
Reserved Bit 7 Motor running 1
Reserved Bit 8 Motor current % (bit 0) :
Reserved Bit9 Motor current % (bit 1) 1 Maintained stop
Reserved Bit 10 Motor current % (bit 2) : O:Ec
Reserved Bit 11 Motor current % (bit 3) a
Reserved Bit 12 Motor current % (bit 4)
Reserved Bit 13 Motor current % (bit 5) Modbus
- VW3A8306TF3
Reserved Bit 14 Reserved ~ T u A
Reserved Bit 15 Motor starting VW3A8306TF3
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Application

Control and protection of a reversing motor (Example: 2-position turntable).

Operating Conditions

Power: 5 hp at 480 V

FLA:75A

Maximum of 1 class 10 start per minute

Utilization category: AC-43

3-wire control:

Push button for Forward (start direction)

Push button for Reverse (start direction)

Push button for emergency stop

Stopping at the positions is achieved by limit switches.
Control circuit voltage: 120 Vac

Functions Performed

¢ Short-circuit protection with level of protection of 42 kA at 480 Vac.

Total coordination of protection devices conforming to IEC/EN 60947-6-2 (continuity of service) in the case
of a short-circuit.

Electronic protection against thermal overloads with an adjustment current range of 4.

Load switching (2 million operating cycles in category AC-43 at In).

Motor status signaling by N.C. or N.O. contact

Interlock between the motor starter control and the handle position: not possible to start the motor when the
handle is in the OFF position.

Electrical interlocking is ensured by prewiring block LU9MRC (included on power base LU2B12). The design of
the reversing power block makes mechanical interlocking unnecessary.

Products Used

Item Quantity Catalog Number
Power base, reversing, 12 A with
screw clamp control connections 1 LU2B12FU
Standard control unit 2 1 LUCA32FU

Wiring Diagram

LU2B32B Reversing Power Base

Stop F(ﬂviard

Reverse
A1

o o
I Reverse
o=
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Non-Reversing Power Base LUB

=1 | Control Uni

short circuit

;
O O O

} Customer provided

I

} protective device

—— | Control Unit

2/T1
V1 14/T2
W1,6/T3

Non-Reversing Power Base LUS

LUB/LUS 2-Wire Control, with 2-Position Selector Switch

L1 Ooff  On L2
~ o ~
) oo LUB/LUS )

o 0@0
Al A2
OEQX Run
M
- 1 ! @ Power On
21 22
~ ~N

L1 L2
*) Stop Stla” LUB/LUS
Qlo o0 © 0@0
Al A2
M
Q Run
I_C
13 1
M
“ @ Power On
21 22
AL ~

LUB/LUS 3-Wire Control, Momentary Start Push Button with Holding Contact

©)

Control Circuit Contact Block LUA8BE20 + Power Bases LUB or LUB2

Motor Load Indicator Module LUFV2

24 Vdc
24 - 690 Vac
LUFV2 Analog Output Module
- gy 8----
-3 1 =1 = i | Outputs
e - I ¥ X x I 4-20mA 24VDC Aux 24VDC Aux
Q1 L b LUB 11 1
%i\”\ﬁ*j{f ***** - Power | + - 4+ - ar NC —
s o Base e s
= | I |
1@ ©f | ! |
olel |
o0~ |
. ‘ ! o~ 24 vdc
b | ! Input
I == | Control Unit | I
1 | |
I I
U/ | |
M | vV VvV |
| N| ™
I ElElE I
— e — _N| S| O _ _ _ .
_(‘ g 3959 8
L1 ? L2
Stop itla_" LUB
) Qlo—9—o0 o—s Alo(@cAz ©
I—MMFOJ
13 14
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Non-Reversing Power Bases LUB, LUS (continued)

Control via AS-i Communication Module ASILUFC5 Control via AS-i Communication Module ASILUFC5
Without pre-wired coil connector Without pre-wired coil connector
With emergency stop With emergency stop and hand-off auto control
24VDC 24VDC
~N ~ W
™ ©) *) (&)
ASILUFC5 AS-i Module ASILUFC5 AS-i Module
24 vde aSil 24 Vde AS-i
+ =" 9 = | + =" o =
LMB/LUS
~ Maintained ~
Stop
~ Maintained
Stop
Control via AS-i Communication Module ASILUFC5 Control via Modbus® Communication Module LULC031
With pre-wired coil connector LU9BN11C With pre-wired coil connector LU9BN11C
With emergency stop With general emergency stop, local emergency stop and local control
24VDC 24VDC
~ ~ 'Y N
+
*) © ) 8]
ASILUFC5 AS-i Module LULCO31 Modbus Module
24 Vdc AS-i LU9BN11C
LU9BN11C | | | | Connector
Connector + - * = |
A~ Maintained ~
7 Stop QIC
Maintained
Stop
Control via AS-i Communication Module ASILUFC5 Control via Modbus Communication Module LULC031
Without pre-wired coil connector With pre-wired coil connector LU9BN11C
With emergency stop and multifunction control unit LUCM With emergency stop
24vDe R 24VDC
~ ~ ~ A
™ e *) O
ASILUFC5 AS-i Module
24vdc AS-i LULCO31 Modbus Module
+
LUB/LUS
Maintained Stop
Maintained
Stop
LUCM Multifunction Control Unit
RJ45 ~ ~
24V Aux o< 5
ot = [4T518
|_ Bus Modbus
RS-485
~ ~
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Power Bases LUB + Reversing Block LU6M

V1142
W1 613

Power Base LUS + Reversing Block LUEM

O O O
Customer provided
short circuit
protective device
. 9%

LUB/LUS + LU6M
3-wire control, momentary start push button with holding contact

LUB/LUS + LU6M
2-wire control with 3-position “forward-stop-reverse” switch

L2 L2
LUB/LUS % LUB/LUS ~
Al A2 Al A2
M
13114 M
M o*kc
oo 21 V22
L l 217 " 22 L1
~ --O—- ~ e -0---0-
7 8 @ [LusLus 7 & @ [LusLus
LU6M Reversing Block LUBM Reversing Block
bl (] (v} o — b= [ (vl o
< o < < o < o <
Y Y Y For Rev A o -
Maintained N K
Stop =N K4
Qlo— oo
[ o
O O
R
Reverse
1
0 O
~N ~ ~N ~
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Reversing Power Bases LU2B

— RI\JO’?
el gl E
o~ < ©
- N ™
=l El &
o < ©
L - - - = [y S |
al <X o
o9 >9 =

Reversing LU2S

\ 6% o
| Customer provided
| short circuit

} protective device

V
— N ™
£l El &
o~ < ©

LU2B/LU2S 2-wire control via 3-position switch

L1 L2

LU2B/LU2S 3-wire control, momentary start push buttons

L2

LU2B/LU2S

Reversing Motor Controller

- = M M
< o < m <
o

W S

v

[} o
< o <
-—-0—0-——0——-

L1
LU2B/LU2S
Reversing Motor Controller
i) < b= —
® o <
LUFN20  (For' ”T” "T”"T’
53 54
Rev"
Forward
Stop
QLo 0

L

Reverse
0 O

| l

v

Control via communication module ASILUFC5

Control via Modbus® communication module LULC031

Without pre-wired coil connection

With emergency stop, running direction pilot lights and limit switches

Without pre-wired coil connection

With emergency stop and local remote switch, “forward-off-reverse” switch and pilot light

24VDC 24VDC
Ch I3 ® ] ©
LU2B/LU2S ASILUFC5 AS-i Module LU2B/LU2S ) LULCO31 Modbus Module
Reversing . ?e\/gr5|tr1g” S
Motor Controller jj F—=——————=—- otor Controller| — j——=——————— 4 s
E o E o O o £ 24 Vdc 5253
E 20 2 B B 23 28 ¢ § 33813 e
-0-0—-0-— L-O0--0---0'—0-- -0--0-Q—0——0—- t-0--0—0-1l—0—0——0-—0—0
7 o
N Modbus
QO off
Maintained Stop Maintained  -oc@ Rer;ote Fork ;lev
Q:DC Stop N\ N ,
: z LN/ F N
O O O o—
LUFN20 Lu2mMm "Reverfe" o
\
8 I_o l_o o— 1
oo RO TR
A L
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TERMS AND DEFINITIONS

Altitude

The low oxygen atmosphere at high altitudes reduces the dielectric strength of the air and hence the rated operational voltage of the contactor. It also reduces
the cooling effect of the air and hence the rated operational current of the contactor (unless the temperature drops at the same time).

No derating is necessary up to 3000 m (9,840 ft.). Derating factors to be applied above this altitude for main pole operational voltage and current (AC supply)
are as follows.

Altitude 3500 m 4000 m 4500 m 5000 m
(11,480 ft.) (13,120 ft.) (14,760 ft.) (16,400 ft.)

Rated operational voltage 0.90 0.80 0.70 0.60

Rated operational current 0.92 0.90 0.88 0.86

Ambient air temperature

The temperature of the air surrounding the device, measured near to the device. The operating characteristics are given:
« with no restriction for temperatures between -5 and +55 °C (+23 and +131 °F)
« with restrictions, if necessary, for temperatures between —50 and +70 °C (-58 and +149 °F)

Rated operational current (le)

This is defined taking into account the rated operational voltage, operating rate and duty, utilization category and ambient temperature around the device.

Rated conventional
thermal current (ith)

The current which a closed contactor can sustain for a minimum of 8 hours without its temperature rise exceeding the limits given in the standards.

Permissible short
time rating

The current which a closed contactor can sustain for a short time after a period of no load, without dangerous overheating.

Rated operational
voltage (Ue)

The voltage value which, in conjunction with the rated operational current, determines the use of the contactor or starter, and on which the corresponding tests
and the utilization category are based. For three-phase circuits it is expressed as the voltage between phases. Apart from exceptional cases such as rotor
short-circuiting, the rated operational voltage Ve is less than or equal to the rated insulation voltage Ui.

Rated control circuit voltage
(Uc)

The rated value of the control circuit voltage, on which the operating characteristics are based. For AC applications, the values are given for a near sinusoidal
wave form (less than 5% total harmonic distortion).

Rated insulation
voltage (Ui)

The voltage value used to define the insulation characteristics of a device and referred to in dielectric tests determining leakage paths and creepage distances.
As the specifications are not identical for all standards, the rated value given for each of them is not necessarily the same.

Rated impulse withstand
voltage (Uimp)

The peak value of a voltage surge which the device is able to withstand without breaking down.

Rated operational power
(expressed in kW)

The rated power of the standard motor which can be switched by the contactor, at the stated operational voltage.

Rated breaking capacity 2

The current value which the contactor can break in accordance with the breaking conditions specified in the IEC standard.

Rated making capacity 2

The current value which the contactor can make in accordance with the making conditions specified in the IEC standard.

On-load factor (m)

The ratio between the time the current flows (t) and the duration of the cycle (T)

m=_L
T

Cycle duration: duration of current flow + time at zero current

Pole impedance

The impedance of one pole is the sum of the impedance of all the circuit components between the input terminal and the output terminal. The impedance
comprises a resistive component (R) and an inductive component (X=Lo). The total impedance therefore depends on the frequency and is normally given for
50 Hz. This average value is given for the pole at its rated operational current.

Electrical durability

The average number of on-load operating cycles which the main pole contacts can perform without maintenance. The electrical durability depends on the
utilization category, the rated operational current and the rated operational voltage.

Mechanical durability

The average number of on-load operating cycles (i.e. with zero current flow through the main poles) which the contactor can perform without mechanical failure

1
2

Conventional thermal cu
For AC applications, the

rrent, in free air, conforming to IEC standards.
breaking and making capacities are expressed by the rms value of the symmetrical component of the short-circuit current. Taking into

account the maximum asymmetry which may exist in the circuit, the contacts therefore have to withstand a peak asymmetrical current which may be twice the rms
symmetrical component.

NOTE: These definitions are extracted from standard IEC 60947-1.
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