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1 - GENERAL DESCRIPTIOCN

Connected to brushless, LC-type servo-motors, CM3 2 spesd amplifiers
are suitable for all types of numerical control, machine tool axis or
spacial . machine applications,.

The control interface is identical to that of a conventiconal d.c.
amplifier.

There are fwno types of CMS 2 amplifiers available:

- CM53 Z amplifier with personalizing components fitted directly on
the front face,

- L5 2 amplifier with removable personalizing circuit allouwing for
rapid amplifier change-cver, if reguired.

1.2 Camposition

The block diagram below shows the drive system.
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The follcowing components are included in a brushless modular drive
system:

- Input transformer or auto-fransformer which adapts the network
voltage to the three-phase, 220V input voltage of the AMS pouwer
supply module,

- AMS power supply module which supplies power for up to six CMS 2
inverter amplifier modules.

- FMS power dissipation moduls where necessary which is connected to
the AMS peower supply module.

- The 2 bar / 7 flat cable connection allows the supply modules and
amplifiers to be connected rapidly without error.

- Brushless, LC-type servo-motors are sutosynchronous motors fitted

Wwith permanent magnets. They are extremely reliable and comprise an
integrated switching encoder and brushless tachometer.

2 - POWER SUPPLY 7O THE AMS MODULE

2.7 Connection to the netuork

2.7.1 Use of an auto-transformer

The network should be balanced, three-phase 380V with non=-impeding,
earthed neutral.

2.7.2 Direct connection

The nstwork should be balanced, three-phase 220V with neutral
caornected to the non-impeding sarth.

In this case, the current drau on suitching on should be limited by 3
line resistors that can be short-circuited.

Z2.1.3 Use of a transformer

Use of a transformer is necessary for networks with nan-earthad
neudtrals or for netuorks likely to bhe unbalanced.

The (-) AMS har is connected to the earth and the nsutral of Lhe
transformer secondary left unconnected,
Z.1.4 Use of an auto-transformer or transformer with pouer rating

greater than 10 KVA

The current draw on suwitching-on should be limited by 3 iine
resistors that can bs short-circuited.

See drawing FELX 301854.
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2,7 Dimensions
a) Auto-transformer dimensions:
N

Pn = 0.82 . 220 . 2: I motor rated valus
i=1

b) Transformer dimensions:

Pn = 1.085 . 220 I motor rated wvalue

Me

i—‘
[}
—_—

c) Choice of fuses:

A high current flow is caused by the AMS capacitor chargs when the
powar 1is switched on.

Fast, URE~type fuses should be used.

AMS 50/150 A : 63 A
AMS 100/200 A : 120 A

d) Choice of main contactor CP:

This contactor should comprise 3 closing contacts rated as follows:
N

In = 0.82 . 2 I motor rated valus
i=1

and ene opening contzact rated as follouws:

AMS 50/150 & : In = 16 A
AMS 100/200 A : In = 32 A

This contact is compulsary,.

a) Choice of CR contactor (in the case of input current limiting

resistaors):

This contact should comprise 3 closing contacts rated as follouws:
N

In = 0.82 . § I motor rated valus
i=1

f) Automation:

Connection diagrams should be fully respscted for correct working
ordar of the amplifier.
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3 - AMS5 SUPPLY MODULES

3.7 Presentation

The dimensions of the AMS module are as follows:

width 106 mm

height 390 mm

total depth 326 mm

Fixation: in accordance with diagram below FELX 307 583,

There are three different supplies available:

AMS Rated Current Peak Current
50/150 A 50 150
50/150 A 50 150 ventilated
100/200 A 100 200 ventilated
AMS CMs 30/60 CMS 2 |75 /15
45/90 15 /30
- - - . ot ) 313
b, ——— 49
o = 7‘_%_ | 5
13 ;
(D] B!
| ) |
N 32
I :1 | 'j}ﬂm’_msz»
i:ﬂ;— I =1 | stoc veNTILATION : - :;'
= [ I S S |
53 FDLL;% _4914444j

Weight 14 kg

This module comprises the follouwing:

- lou level supply for CMS modules (—15U, +15Y, +24V)

- pover supply for CMS modules
The three-phase 220V 50 Hz (tolerance limit +10% to -15%) supplies
a diode bridge which after filtering supplies the 310V direct
voltage te the CMS modules.

- rectified voltage monitor (max. and min.)

- braking resistor and activate/deactivate logical controls

- fault and axis locking unit.
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3.2 Description of AMS lModule

3.2.7 Fault display

2 red LED's on the front face indicate the following:
-~ H1 "Supply" : lou level supply fault

- HZ "Pgower" : power supply or hraking fault

J.2.2 Pouer monitoring

The following thresholds are monitored:

-~ Minimum rectified U = 260 V, fault corresponding to disappearance

of network

- Maximum rectifisd U 390 V, fault corresponding to either

of the braking resistor RF or

presence of too much power to
dissipated on braking.

A rectified voltage less than 260V or greater than 390V will
the following:

- The red H2 "Power" LED lights up.
- All CMS axes becoms blocked (zero torque).

failure
to the
be

cause

- The main contactor CP opens (by way of the CMS axes RD fault relays

if connsction diagrams have been respected).

3.2.3 Monitoring lowu-level supplies

A drop in voltage on the +24V or +/-15V supplies causes the
following:

The rsd H1 "Supply"™ LED lights up.

- The CMS axes become blocked (zero torgue).
The main contactor CP opens

The red H2 "Power" LED lights up.

3.2.4 Removal of fault signal (RESET)

By ona of the following:

- Push=button 57 on the front face of the module.
- Switching low=-levels off and then on.

- Resetting terminal 1 of terminal box B2 (external RESET).

NOTE :

The main contactor CP can only be closed when all faults have been

remaved.
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3.2.5 Power recovery circuit

The "recaovery" or "braking" resistor RF is used to dissipate braking
power from the moctor and which cannot be absorbed by the input
capacitor.

The following thresholds are monitored:

2700V : RF resistor activated
365 V : RF resistor de-activated

B
o ®

B 2
| ‘
| Terminal
Joe e
. . 5 and 6
~+~Cf '
B Bleeder I of Bl
ol ‘logiz '
__E ) { bl O i) CONTACTOR
| I CP
NS ; Cfr [ I(- o
i
L]
{3

Bar @

When the line contactor CP opens, the opening contact Cfr closes and
resistor RF is activated. This allowus for the follouwing:

- rapid discharge of the CF capacitor via RF,
- emergency braking of the moteor if necessary.

For heavily demanding applications, use of an additional FMS braking
module may be necessary.

Too heavy braking can cause abnormal overheating of the braking
resistor RF and a fault is detected causing the foliouwing:

- The red HZ "Power" LED lights up.

-~ All CMS axes become blocked (zero torque).
- The main cantactor CP opans.

- The contact CFr closes.

NOTE:

The unit must he allowed to cool down before switching on again.

CONNECTIONS

a) Terminal box B1

- Terminals 1-2 : Input 220V-50Hz - Single-phase
P = 500 VA. The module is fitted with a fuse to protact the
suppliss (6.3A delayed type)

- Terminals 1-3 : Input 3BOV-50Hz - Single-phase
P = 500 VA (identical 6.3A fuse).
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Reminder: Do not feed this 220V or 380V supply via the main contactaor
CP for fault memorizing.

- Terminal 4: Supply transformer mass and shields to be earthed.
- Terminals 5-6: Discharge output for capacitor CF. The opening
contact of contactor Cfr should be connected betuween the {(-) bar and

terminals 5 or 6.

b) Terminal Box B2 (multi-stranded 0.5 mm2 )

- Terminal 1-3 : "RESET" exterral contact or fault acknowledgement:
If connection 1-3 is closed, the amplifier is re-initialized by
erasing the fault memcries.

When the power is switched on (with low level pouer maintained), any
faults present must be erased in crder to close the main contactor
CP.

- Terminal 2 : Custeocmer +15V supply (maximum 10mA, 470 ohms ssries
resistor).

- Terminal 3 : 0OV

- Terminal 4 : Customer -15V supply (maximum 10mA, 470 ohms seriss
rasistor).

c) AMS-FMS-B3 Lead
This laad is used for the AMS/FMS connections.

d) Flat cable connector P1

This is used for the inter-module low level connections.

=) Screwed connecting terminals L171,L2,L3 + earth

These are used to connect tha ftransformer to the AMS modulsa.

AMS B50/150 A ¢ 3 x 10 mm2 + 1 x 6 mm2
AMS 100/200 A ¢ 3 x 25 mm2 + 1 x 10 mm?2

f) Power connections per set of hars between AMS, CMS and FMS.

These concern the follouwing:
- the 310V + pouer
- the 0V - paouwer

- the mechanical mass

g) Yentilation caonnection

For ventilated modules, the single-phase, 2280V, 50Hz supply is
connected directly to the ventilator unit tsrminal box.
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4 - FM5 MODULE

fhe FMS pouer recovery module enables an increase in the dissipation
of braking pouwer in the event of operation involving high inertia.

4.1 Presentation

Terminal baox and dimensions according to drawing: FELX 3071 677
Wiring diagram according to drawing : FELX 301 855,

Weight : 6 kg
This additional braking module includes:

~ an additional RF resistor
- an additional CF capacitor

Bar +
- <1
¢
i
RE
L3
+ CFf . T - 1 _: Cfr
B ermina
L___] lleeder I#
£ .
Ogis. i 1 8 o CONTACTOR
i [ { 1 [ Ccp
§ 5 %! 9@
[}
i
{3
Bar -

The additian of an FMS module doubles the amount of power that can be
dissipated by the AMS3.

Use of this module is required for heavily demanding applicatians,

i.e.: cycles with long deceleration times compared with the teofal
time of the cycle, heavy load applied to the motor.

4,72 Connections

a) AMS-FMS-B3 Lead

This lead is used for AMS/FMS igw lesvel connections.

h) CFr Terminal

Discharge output for the two CF capacitors (AMS+FMS) .

The opening contact of the main contactor CP should be connected
betueen the (-) bar and the Cfr terminal.

Note:
This terminal is used in place of AMS terminals 5 or 6.
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Calculation of power that can he dissipated via the braking
resistor RF

The direct and peak pouers cof the recovery circuit are limited hy the
characteristics of the "braking" resistor RF and should rot exceed Pn
and Pmax raspectively.

For applications involving hsavy cycles or long decelerations, the
mean recovery powar to be dissipated must be caiculated per axis:

0i = 1 . Ji . Uit . fi (W)

where:

Ji : moment cof inertia of motor and applisd load in kgml.
Wi : angular velocity of motor shaft at start of braking in rd/s.
ffi ¢+ freguency of repstition of braking cycles in ™"

The sum of the mean recovery pouers for all the CMS axes should not

exceed the permissible pouwer Pn for the braking resistor.

The brake cperating factor must not exceed the maximum value given in
the table below (if this value is exceeded, please consult us).

AMS 50/1504 AMS 50/150A AMS 100/200R AMS 100/2004
+ FM3 50 + FMS 100

RF ohm 24 12 13.6 5.8
Prax U 5700 11400 10000 20000
Pn W 285 570 250 500
Max. brake 5% 5 % 2.5 % 2.5 %
oparating max. 0.Zs max. 0.2s max. 0.075s max. 0.0G75s
factor svery 4s svery 4s every 3s every 3s
in % time
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CM5 2 AMPLIFIER WITH PERSONALIZING CIRCUIT
FOR BRUSHLESS, LC/GC-TYPE SERVC-MOTORS

1 - GENERAL INFORMATION

1.7 RATINGS

These amplifiers are designed for use with AMS supply modules.

The rated bus voltage is therefore 310V (betwesn 260V and 390V).

7.5 15 NO CMS 325-701
YES * CMS 325-103

Vi o T N R MM S SN M e G M S e e e e e e e M W MW MM MR MR MM MA EE G el e e ke e e e o ke wa —

* Ventilation system automatically connected to the single-phase,
220V supply source.

1.2 MAIN FEATURES

A) "Trapszoidal FEM" control for motor types LC400/LC&00 or GC15/GC19
fitted with rotor positiorn sensor and tachometric gensrator (AT +
CPR).

B) The power bridge is a revsrsible PWM voltage inverter with current
servo-controlled and a switching frequency of 10kHz determined by
internal oscillator.
C) Galvanic insulation between pouer and control devices with:

- current measured by Hall effect current sensors

- transistor bases controlled via 6 optical insulating devices
Wwith 4 "separate switching" supplies.
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D) A microcontroller is used for the following:

- Calculation of the current set values required for the 3
current loops in terms aof:

¥ CPR position data (X,Y,Z signals)
* current set value on output from the spesed amplifier.

- Displacemsnt of the current phase to ksep current and FEM in
phase at high speed. This allows maximum torgue to bs cbtained

at high speed.

- Management of the safety devices via a 0 to 9 display on the
front face.

- Generation of interral test programs.

1.3 BIMENGIONS AND CONNECTIONS

Dimensicns: 53 x 355 x 310. Ses drawings FELX 302 145 and 302 042
compatible with AMS or CMS 1 modules.

Front face connecticors via disconnectahle vertical terminal boxes for
all test and regulating signals. These terminals boxes are divided
into four sections, one of which is used for connecting the CPR + AT
motor encodar.

All connections are separate.

Bar connection for the rectified voltage from the AMS.

Flat cable connsction toc ths AMS for the test and louw level supply
signals.

U2 V7 W2 terminal box for the output to the motor. See drawing FELX
302 145.

The AMS, CMS 1 and CMS 2 modules can be interconnected.
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2 = INPUT-0UTPUT TERMINAL BOX

Terminal 1 : N=0 (=)

If this input is not connected to the 0V supply, roctation is
inhibited in the anti-clockwise direction whsn observed from the
shaft end. (N=0 anti-clockwise dirsction, with zero or non-zero
torque depending eon terminal 16 C=0)}. This terminal and the following
are useful for wiring the axis safety snd-of-run buffers.

Terminal 2 : N=0 (+)

If this terminal is not connected to the 0OV supply, there is zero
spead in the clockwise direction (observed from the shaft end).

Terminal 3 : 0OY "Supply"

gy from the AMS supply module.

Terminal 4 : END OF SEQUENCE

"O0" logical signal (0V, open collector max. 10 mA, or "1" = 24Y)
indicating condition of RD fault relay

in the absence of a fault, the RD relay is closed and the terminal 4
signal "0O",

If & fault occurs, the relay opens and the terminal signal is set tao
"1". This signal is unaffected by the N=0(-), N=0{+) (terminal 2) or
C=0 (terminal 16) contacts.

Terminal 5 : N TOPS or INT : 2 functions depending on bridge 574 (See
drawing FELX 302 0B89).

a) N TOPS output if ST4 is in position 1-2.

This output emits a logical signal "1" for 4 uys on szach transition of
the X-Y-7Z signals from the CPR {Rotor Position Ssnsor).

If the moltor has 2?p poles, there are 6 x p pulses per motor
revolution.

Open collector output connected to 244 via R = 10 k.ohms.
"g" Level : max., Z20mA,

This output gives a pulse seguence in terms of the motor rotation
which can be useful, for example, for monitoring movement.

mmwmﬂ<§>
oM L
S

oV
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b) INT input if ST4 is in position 2-3.

Terminal 5 is then an input. Connection cof 5 to OV cancels the
integral action of the speed amplifier which is useful for short,
rapid positioning (several times per second).

Terminal 6 : "BLOCKED POWER"™ OUTPUT

If the power bridge is locked, either by C=0 or an intarnal fault,
this signal is set to "1", i.e. 24V (open collector output).

Connection to terminals 7=-8-9 : RETURN OF CPR SIGNALS FROM THE MOTOR

ENCODER

X Y Z towards axis, 3 logical 6.5V signals. Ratio 1:1, 120° phase
displacement.

Care should be taken to fully respect the wiring diagram.

Terminals 10-11

+15Y and =15Y are used to supply the CPR only (max. consumption
20mA ).

Not to be used otherwise.

Terminal 12 : TACHOMETER RETURN VDLTAGE

Depending on the maximum motor velocity, the voltage is 10V for the
followirg:

2000 r.p.m.
3000 z.p.m.
4000 r.p.m.
5000 r.p.m,
See table,

Terminal 13 : OV AT TACHOMETER REFERENCE NEUTRAL

Terminal 14 : 0V CPR SUPPLY (SHIELDING)

Terminals 7 to 14 are grouped together on a disconnectable terminal
box reserved for the CPR + AT encoder.

Terminal 15

Analog reduction of I. The maximum current that can be delivered per
axis is 15A or 30A depending on the mocdel. This current can be
reduced by analog voltage, i.e. by external resistor.

Termirnal 16 : C=0

If this terminal is not connected toc the 0V supply (OV terminal 3),
the motor is unblocked and runs freely, the current is set to zero as
the fundamental controls are bleocked, and

the speed amplifier is short-circuited (clamped).
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This is not considered to be a fault as the RD relay remains closed
and the "ready" condition remains displayed, i.e. "1".

Terminal 17

External current reference. If internal strap 5TZ is set to position
2-3, the system operates in torque regulation mode {(and not spsed
regulation mode).

10V = 154 or 30A (limit I), input impedance = 44 k.ohms.

Terminal 18 : 0OV

Terminal 19 : "CURRENT CONTROL™"

Calibrated current rsference output +/-10V from either the speed
amplifier or the current reference (depending on 3572).

This output is direct if strap ST1 is absent or non-direct if strap
ST1 is present.

USE: Current control eof two motors using one speed loop and two CMS 2
convarters.

Terminal 20 : SCALING TO N,.MAX

10V output corresponding tc maximum speed for the application
concerned.

Amplifier output via R = 47 ohms.
Max.l = 3 mA.

Terminal 21 : 0OV SUPPLY

Terminal 22 : 0V ELECTRONICS (to bs connected to general "star" 0V

Terminals 23 and 24

Speed reference no.1 differential amplifisr input.

Terminal 25

oy

Terminals 26 and 27

Speed reference no.2 differential amplifier input.

Terminals 28 and 29

Fault relay dry contact output.
Contact mormally open.

Maximum permissible voltage = 220V
Maximum break power = 500 V A
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3 = TUNING

3.1 SYSTEM PARAMETERS

- kE = Tacheometric generator FEM constant in VY/1C00 r.p.m.
(type 10V = k A 500 r.p.m.)

- Npom = Rated motor velocity in r.p.m.

- Nmax = Maximum motor velocity in r.p.m. for application concerned

- B = Number of motor poles

- Tn = Rated torgue

- I.1lim = Maximum dynamic current feor application coencerned, or
maximum dynamic current of the amplifier, or rating = 15A
for CMS 2 - 7.5/15,

- a = Phase displacemsnt angle reguired at speed Nm

(angle in degrees)

3.2 USE OF THE MICROCONTROLLER

The phase displacement of current I depends on the velocity and also
the type of motor used (KT, Self).

For CMS 2 rating 7.5/15, six standard curves are stored in the
memory. Tho most suitable phase displacement is selected as follous:

- by analog voltage obtained by using a pinned resistor. The logical
signal required is obtained via an analog-dicital convsarter and =a
threshold detector.

~ always by resistance (choice of maximum amplitude for thes motor
speed ("scale sxpansion')).

a) Choice of tables:

Tables are sslscted using K112 on the perscnalizing circuit.

Table 1:

3

Tn = T1 = 3.33 x 1077 ¢/r.p.m.

R112 = 0 ohm {one wire !)
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Table 2:

Tn = T2

Il
AN

.25 x 1077 °/r.p.m.

R112

2.7 k.ohms

Tabla 3:

Tn = T3 = 5.42 x 107" ¢/c.p.m.

R112 = 6.8 k.ohms
Table 4:
Tn = T4 = 6.87 x 107> °/z.p.m.
R112 = 15 k.ohms
Table 5:
Tn = 75 = 8.77 x 107" °/r.p.m.

R112 = 39 k.ohms

Tahles 63
Tn = 76 = 11.11 x 107 °/r.p.m.

R112 = o (no resistance)

b) Setting ths Phase Displacement Ramp =~ Table Selection

The ramp is set using resistor R111 on the personalizing circuit.

R111 = 2.2
(20 - =2 ) « 4 _ = 1
3 TnNmP 3
where: - a is selected with the motor

- R11% in k.ohms

- in=1,2,3,4,5,6 of the table

c) Method of Selection of R111 and Table

To calculate R111, Tn is taken equal to T6. If the calculated value
for R171 is grsater than 2.2 k.ohms, the value is retained, if not,
the next table down is considered and the procedure repeated.
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L Tw =16

T—v\ b T\l\-’1

Y
no R411 > 2,2 K )=

R 441

t
]

Resistors R111 and R112 are mounted on the personalizing circuit.

3.3 SPEED LOOP TUNING

TACHOMETER RETURN R11:

The maximum application speed Nm i1s obtained by a 10V referance,
R104 (k.ohms) = (0D.0012 . KE . Nmax)- 1
R104 takes the nearest standard value that is greater than the

caiculated value. R704 is in k.ohms.

FINE TUNING OF THE TWO INPUTS REFERENCED R106 OR RTI1D
{potentiometric)

Range : -25 to +16 % of Nmax.

LIMITS IN USE OF Nmax

It is preferable that Nmax is approximately egual toc Nnom in value.
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Nmax & Nnom - The lowest useful speed is obtained for R104 = 0 ohms
and R110 (or R106) minimum. N is in the order of Nnom/10. With this
configuration, where maximum utilization speed is small with respsct
tec rated speed, the speed loop parameters must be nltersd for R10%1 -
C101 - R102 and C102.

J.4 SPEED SCALING

Scaling resistor R105 = +/- 10V for +/- Nmax application (terminal 20
output).

R105 = 10 in k.ohms KE from the AT
kE . Nmax

R105 and R111 represent an indissociable pair.

Lakes the nearest standard value that is smaller than the
theoretical value of R105.

3.5 SPEED AMPLIFIER STRAPS AND ACTION

- Integral acticn : C1017 and R101
- Differential action : C102 and R102
- Proportional gain : adjusted by potentiometer, 1 rev. 10 k.ohms.
This potentiometer R108 preserves ths value of the integration
caonstant.

* yariation range: from 1 to 6

* min. R108 : R101 and C101

* max. R108 : 6xR101 and C101/6

- Strap 5T3 : Enables speed amplifier gain to be limited on start-up
to 1/10. This strap must be removed to enable use of the amplifier.

- Offset tuned by potentiometer R3 ("0" velocity).

J.6 CURRENT LOOP

A) No action tuning. Scale = +/- 10V for the axis pulse current.

e.g. rating 7.5/158 - +/- 5Y = In = 7.5A
- +/-10V 32 Imp = 154

B) Strap ST2

- in position 1-2 : axis in spesd requlation mode {current value from
speed amplifier)

- in position 3-2 : axis in current regulation mode. There 1is
therefore torgque and the current value is from outside (terminal 17).

In both cases, the Zener diodes nrevent exceeding of this current
value.
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3.6.2 CURRENT LIMITING RESISTOR R113

This resistor limifts the amplifier current signal, and therefoare tha
value of the peak motor torguse, in terms of the motor and the type of
application concerned.

Amplifier CMS 2 7,5/15 Amnplifier CMS 2 15/30
Peak current(a) B3 Kohm Peak current(a)] R!13  Kohm

12 13 30 e
10 6.7 25 16O

Y 5 20 6,3

7.5 33 15 3.3

5 1,6 1) 1.6

2 500 ohim B 600 ohm |

3.6.3 EXTERNAL LfNITING OF PEAK CURRENT (Terminal 15)

This input enables motor torque to be reduced when reqguired (e.g.
motor 2t end of run) by connecting terminal 15 and the 0OV (termipal
21) externally via & resistor or potentiometer.

Ampl'ifier CMs 2 7,5/15 Amplifier CMS 2

Peak _ o Jctmax]Resistor value Peak 9 de t max |RESistor value |
icurrent . Eoaolun current ’ Kool !

10, 12 1 . 1.3

M) Y 5 )9 3

50 % ) S0 %, 204

5 % 4() 75 Y, 40}

O %, Ol W) L ol

. nothing - nothing
100 % resistor © ‘ 100 %, regsistor
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3.6.4 TUNING THE SAFETY CURRENT I=f(t)

The safety current I=f(t) enzablas the duraticn of the peak current
periocd to be limited (e.qg. to supply torque during acceleration).
This function is pre-set at the works., To re-tune, proceed as
follows:

The evolution of I.mean (t) is monitored via an RC filter and
tripping threshold device.

i1 motor

— Liimit. application

Resistor R103 enables the threshold to be set to ftrip in 1s for 1.2
motor In after imtegration by the RC filter. .

This in fact enabkles I.1imit for the applicaticn for 1 second.

* Rating 7.5/15

R103 = In - 1
1.1 - _3 In in k.ohms
20
R103 = @ for In = 7.5A (max. permissible value)

* Rating 15/30

R103 = _ In - 2
2.2 - _3 In in k.ohms
20
R103 = ® for In = 15A (max. permissible value)

The time taken for tripping (by the RC filter) is determined by
resistor R108.

R109 = = 0.45 . 10°
ln {1 - 1.2 x motor In
I limit agpplication

R109 is in k.ohms, In and I.1lim are in A.
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4. PERSOMNALIZING CIRCUIT

STANDARD SETTINGS

The front face includes a removabls personalizing circuit which
groups together all settings for the application concerned.

It comprises the following:

- C101

- R108

- R104

- R102

- R103

- R111

- R113

- R109

- R105

R106 / R110

fine tuning of Nmax by potentiometer
R110 : signal. E£1
R106 : signal. E2

R101

integral action

speed loop gain by potentiometer
tuning of useful maximum speed
C102 = differential action
I=f(t) tripping threshcld

112 = phase displacement tuning
internal current limiter

tuning of I=f{t} time

scaling cof maximum spesd meaasurement
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5 - DETECTICMN OF OPERATING FAULTS

Faults are generally processed by the microcaontroller and displayed
on the front face by & cocde ,*,0...9 and a full stop. * : display
of .

CODE O: +/-15V SUPPLY PRESENT

This is naormally displayed when the system is switched on and the
pouer has not been started up.

Absence of the low levels = +/-15V (£12V) locks the bridge, opens the
RD fault relay and causes the LEDs and display to go cut.

If this is the case, see "AMS Faults".

CODE 1: AMPLIFIER READY TO DOPERATEL

This is normally displayed whsen there are no faults and both lou
levels and power are present, even if the power bridgse remains locked
by C=0.

In the absence of power, the code ¥ is displayed and the RD fault
relay ocpens. If this is the case, see "AMS Faults".

CCDE 2: CPR + AT MOTOK ENCODER MONITORING

Absence of AT or rupture in X-Y-7 has been detected. Fuad: 2,72 %m&k
Power bridge locks. h\wxﬁdzTﬁd‘%ka

CODE 3: OVERHEATING

Power bridge monitoring : maximum temperature of the dissipating
system.

CODE 4: OVERSPEED

This code is displayed if the speed exceeds 20% of the maximum useful
speed.

CODE 5: SHORT-CIRCUTT

A current measuring device upstream from the powsr bridge dstects any
internal short-circuiting or earthing of the motor phases.

If this is the case, the pauer bridge is immediately blocked by a
wired lagical signeal.

CODE b6: OVERCURRENT

This code is displayed if the sum of the three current values exceeds
the amplifier rating.

fAs in the case of code 5, the power bridge is rapidly blocked by a
logical signal.

PAGE 25



CODE 7: I = f£(t)

Paak current is only allowed for a limitad period aof time determined
by a time delay device.

For T.mean = 0, t = 1s
For I.mean = In, t = 0.2s

This fault locks the bridge via the microcontroller.
See paragraph 3.6.4.

AMS FAULT

INDICATED BY *

This is mainly caused by & fault in pouwer or low levels and transmits
a locking request via the flat cable (see AMS paragraph).

MICROCONTROLLER FAULT

INDICATED BY EXTINCTION OF ALL FIGURES AND DISPLAY OF FULL STOP.

This fault occurs when a RESET is carried ocut or if the
microcontroller fails.

ALL THESE FAULTS CAUSE THE FOLLOWING:

-~ Display of fault concerned
- Zero current (power blocked)
- Blocking of speed regulation functiaon

- Opening of fault contact which causes opening of the main
contactor.

THESE FAULTS ARE ERASED BY THE FOLLOWING:

- Switching an,

- RESET signal from the AMS ("acknowledgament" BP or AMS terminal
box contact).

RD FAULT RELAY OPERATION:

This relay is closed when:
- the +/-15V command voltage from the AMS is present,

- the power is present (bus voltage from the AMS), even if the pouwer
hridge is locked by C=0,

- there are no faults.

The relay apens in the esvent of any one of the faults mentioned above.
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6 - TUNING OF CMS 2 WITH PERSONALIZING CIRCUIT

The CMS 2 can be tuned simply according to the component values given
for the standard motcr types. These standards associate & given motor
type with electronic controls of a given rating, e.g. LC410TQ motor
with BTR-EMS 2 rating 7.5/15A. It should be noted that data
concerning these standard associations of motors and electironic units
is given for the rated speed of rotation, the speed of rotation being
an essentially variable parametsr dependent on the customer
application. The other setting parametsers are characteristic of the
motor and therefore do not need to be reconsidered.

In this case, only three resistors nesed to be re-calculated:
R104 - R10% - R111

Considering the following:

Nm : speed of rotaticn of the motor for the standard model
R104rn  : rated valus of R104 in the standard model
R105r ! rated value of R105 in the standard model
F11nm : rated valus of R111 in the standard model
and:
Napp : speed of rantation of the motor for the application

concerned

R104app : new value of R104 for the application corcerned at speed
of rotation Napp

R105%app : new value of R105 for the application concerned
R117app : new value of R111 for the application concerned

In the following formulae, all resistances are in k.ohms and speeds
of rotation in r.p.m.

R104app = Napp x (R104n + 1) =1
NP

R105app = _An x R10hn
Napp

R111app = 2.21
Nm ( 2.21 +1) -1
Napp R111n

In practice, ussa of the nearsst standard values is racaommended. For
R105app, the nearest, smaller standard value should be used,.

Note:
It should bs noted that the tuo resistors R105/R111 represent an
indissuciable pair.
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7 - START-UP

PROCEDURE FOR : ( CMS2 with personalizing circuit
{ CMS2 without persconalizing circuit

7.1 Check the power connection:

To the AMS - Powsr bars + and -
supply - Larth bar

- Flat cable connection on plug P

- Cheek that the earthing is correct.
Motor power - 3 motor pcwer phases to terminal box B2,

garth connected.

Motor ssrvo- = Servo-control cable (CPR encoder) connected to
control cable terminal box B1, terminal 7 to 14

- Terminal 14 comprises tuwo connecticns: 0V and
servo=-control cable shielding

7.2 Minimum wiring reguirements

Connect terminals: 1 and 3 Limn ¥ SewiTel connecTion

2 and 3

For CMS 2 with personalizing circuit only, connect terminals 16 and
3.

7.3 Switching acn

73,7 =
Switeh on the AMS auxiliary 220V {(power pack).
Tha AMS unit light should be off.

The X,Y,Z diodes cn the CM3Z light up one after the othesr whan the
motor is rotated hy hand.

Check the emergency shutdown system 1f the motar is coupled to the
mechanics,

7.3.2 - Suyitch on the pouer

The CMS 2 display showus "7,
The fault relay contact is closed.

The motor is nat rotating.
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7.4 - Motor rotation

Transmit a voltage input signal betusen terminals 23 and 24 {+/-10V).

The motor starts to rotate with low torque. Check that it is rotating
in the right direction compared with the reference.

Set the reference to zero. Remove strap ST3 from i-s positiaon on the
front face at the level of terminal 14. The motor should be vigid and
not deviating. If it is dsviating, adjust the offset (potentiometsr
k5, 0 velocity). This parameter is pre-set at the works.

NCOTE :

In the event of uncontrolled rotation, use ths emergency shutdown and
re~-check the connections.

Before rotation, check that thse brake is off,.
Check that the msechanics are not blocked.

If necessary, re-tune the following on the CMS;:
- motor speed offset using R15,

- maximum speed using R9,
- dynamic gain using R2Z3 to give & speed overshoot of 5 to 10%.
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T oveashoot 5 oa 10°

Machine shutdown

Shut douwn the motors (zero refesrence speed).
Press the shutdoun push-button At. The main contactor CP opens. The
CP opening cantact closes allowing the AMS capecitar to discharge and

the motor brzkes to operate.

Tha AMS H2 "Power" LED lights up (Neote: if power is to be switched on
again, RESET the AMS).

Open the main section switch. AMS and CMS are now fully shut douwn.
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8 - ANOMALIES

.1 = The main contactor does not stay in position

Check the end of run buffers, emergency shutdown system and relays.

Check input voltagss.

.2 - The resistor discharoe circuit is activated

Check the input power wvoltage.

Operating cycle too heavy for the motorw.

.3 ~ Absence of motor torgue

Remove strap 3T3 from the front face.
Strap 572 should be in position 1-2.

The amplifisr is locked: contact C=0 is open and should he closed,

.4 = S5low motor deviation

Chack that the speed signal is egual to zero.
The numerical control position loop is open.
The numerical control is incorrectly earthsd.

The deviation can be set to zero (potentiometer R5).

.5 = Intermittent motor operation

The X,Y,Z signals are not in the correct ocrdsr or ars incorrectly
connected.

C=0 or set value contacts incorrectly screwed doun.

+/=15\V supply voltage cverloaded: check value using oscilloscope
(terminals 10 and 11).

Spesed signal unstable cn input.

.6 = Motor unstable

Faulty tachometer: remove C=0, suiteh off pouer, rotate the motor
by hand and ché¢ck tachomeber signal.

Incorrect aosition loop., pasition gain too high.

Incremental encoder incorrectly connected.
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9 - GENERAL VERIFICATIONS

8.1 - Preventive maintenance

No preventive maintsnance, changirg of parts cor lubrication is
necessary.

9.2 - Clesaning

Clean out any dust and accumulated lubricant from the motors to
impreove cooling.

Avold use of streng cleaning agents which may damage the acrylic
paint,

lse compressed air at low pressure to ¢lean the printed circuits or
dissipating systems,

9,3 - Visual verification

Check for good cendition of cables, absence of damaged wires, looss
or unwelded connections. Check mechanical couplings after start-up.

9.4 - Mgintenance and rapair

Maintenance and repair is carried out using interchangeable modules
to replace the units concerned and during their repair at the works.

Standard setting values must be correctly indicated.

Aftar~Sales Service: telephone : 80 42 41 38
v FReawes telex : 351 509 F
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AEPENDIX

CONNECTICN OF TMS 2 ratings 7.5A/15A AND 15A/30A WITH 1 AMS

AMS 50A/1504

+ 6 x CMS52 7.5A/15A
AMS 50A/150A

+ 3 X CMS2 15A/30A
AME 100A/200A

+6 % CMSz 15A/30A

In practice, the AMS auxiliary supply (+15V, =15V) can be used for up
to & axes.

The pumber of axes is limited by the effective pouwer delivered by the
AMS supply.

This power depsnds on the comefiicient of simultaneous operation of
the differant axes.
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