IRK 64U

6-pulse thyristor control amplifier
for main drives
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TRK 6-4U 108-530-4105-0

Description of Operation and Commissioning Instructians

General

The INORAMAT TRK 6 thyristor control amplifier is an
extremely compact converter unit with a three-phase bridge
gircuit BEBC, which is free of circular currents. It has
been designed as a standard drive for the main spindles

of machine tools.

The unit has protection type IP 00 for panel mounting in
a control cubicle. <

It consists of five circuit boards FD 3, RE &, AP 8, NG 1,
ZAM 7, drive programming module TSS 10 and power cutput
stage. The power stage contains the three-phase bridge
circuits for the two converters in the armature circuit
and the Z2-pulse bridge circuit for the field supply.

The main spindle drive consists of commutation choke,
thyristor control asmplifier TRK B and a separately excited
d.c. motor. All adjustments and optimization for this
combination are carried out at the factory. This is of
prime importance for trouble-free initial operation.

o
TRK 6
o @)E@
o
Commutation Control Sgparately excited
Choke Amplifier d.c. motor

Figure 1: Main Spindle DOrive

Description of Operation

The description should be read in conjunction with the
diagrams included in the technicel documentation.

Speed regulation with superimposed current control ensures
an optimum dynamic control characteristic. The switching
logic ensures that no circular currents appear in fhe
reversing rectifier and that the switching intervals are
kept short,

INDRAMAT
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Figure 2: Control circuits in the TRK B control amplifier
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2:.1.4

Circuit board FO 3

Figld voltapge regulation

The purpose of the field voltage regulation is to keep the
motor armature voltage BA constant at the value UA ma at

speeds above the nominal valus {adjustment viz RS54 and
R55 on MP14). Starting with maximum field voltags (R50,
F51), the excitation field is reduced to the minimum field

voltage (R52, R53). The armature voltage (floating) is
weighted by the factor K, = 0.02 V/V, This adjustment is

3
made by INDRAMAT.

Speed monitering circuit:

Incorrect measurement of the speed actual-value n
actual

{tacho Ffaulty} should not cause excessive speed and
damage to the machins. The armature voltage UA is therefore

compared to the tacho voltage. If the difference is too
great, the "ready” state is cancelled [indicated by LED h7
on circuit hoard RE B).

Armature current actuasl-value display

This enables the value of the armature current to he
displayed externally by a moving-coil meter on ‘the control
panel. This allows the actual cutting forces to bs
obtained, as the torgue is propertional to the armature
current. Matching to the nominal motor current by means

of R134 and R133 is carried out by INDRAMAT. The weighting
is 7.5 V at the nominal motor current. The maximum

loading at the output is 1 mA.

Controller enabling signal:

The set-value of the speed is fed to the speed regulator
immediately a positive 24 volts is applied te terminal RF
of terminal strip X4. Transmission of the controllier
enabling signal to circuit board RE B can only occur if

a sgt-value of speed of at least 100 mV is applied. The
speed and current regulators are then enabled and the
trigger interlock provides trigger signals.

The set-point is disconnected internally immediately the
centroller enabling signal is remcved from terminal RF.

The drive then slows down as set by the ramp. Removal of
the controller enabling signal occurs on circuit board FD 3
only after a delay tims of 350 ms and if the actual-value
of speed is below 1200 rpm. Cancellation of the

controller enabling signal is then transmitted to circuit
board RE B, where there is a further delay of 300 ms

before the speed and current regulators and the gats
cantrol unit are dessbled.

INDRAMAT
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Internal processing of spesd set-value via ramp generator:

The set-value of speed, which is applied to input E1A -

£1B, is fed via a ramp generator to the speed regulator

on circuit board RE B. The set-point signal is only fed
to the ramp generator via 79 if the controller enabling

signal is present.

The maximum ramp slope permitted for the drive, and the
set~value adjustment (on ViZ2}, is factory-set. The user
may wvary the slope of the ramp to suit the machine

by means of P86, if link Br2 is not in place.

To prevent excessive speeds, the set-value, after ramp
generation, is limited to +/-10V (test point MP 8).

Control status output

To obtain sequential NC control functions, it is
necessary to know the control status of the main drive.

The controllied state Noctual - Mset and speed reduction

below the minimum n ¢ n_. are therefore indicated.
actual min

If red LED h2 goes out and relay d2 dreops out, the

set-value of spsed coincides with the actual-value.

If red LED h1 goes out and relay d1 is de-energized then
the actual-value of speed is less than the minimum speed
noin 30 rpm. The drive is then controlled and the

set-value and controller enabling signal are disconnected.

Positioning:

In order to position the main drive, internal cancellation

of the controller enabling signal when n__, Cn_. o,
actual min

may be inhibited. This is achieved by applying & + 24 volt
signal to terminal POS of ferminal strip X1. The drive

may then be run up to zero speed. This assumes that the
controller enabling signal is applied to terminal RF.

INDRAMAT
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2.1.8 Signal ssquence during the start-stop cycle
Figure 3 shows the timing diagram for the functions and
signals as produced by the logic on circuit board FD 3.
It is assumed that the "ready"” signal is present and
that the power stage is connected.
U | aresem
signal et notipresent . af
Ropulation et i
n;t 3§tiue . 350ms td L__‘_ﬁl
L [Foay :
External 3ODr:_s_ td ]
naet-pnint e '
ns o
Intgrnel
"aet-point m— dl
test peint 8
before remp
Internel
"set-point L4
test point B
efter ramp
Mactued - t}
nactuall- .
"set-point In2 feir [n2 on g
Tactual h1 Joff th1 on .
:‘nms" Pactuall:
set-point
Figure 3: Signel seguence during stop-start cycle.
2.2 Circuit board RE 6 and programming module TSS 10
2.2.1 Controller enabling signal, trigger interlock:
See 2.1.4
2.2.2 Cantroller lockout:
When switching on, the controller must only be enabled
when all switching functions are completed. ©On the other
hand, in the emergency-off mode the speed and current
regulators and the gete control unit must be immediately
INDRAMAT
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3

interlocked. +24 volts should therefore he applied

to the controller lackaut input RS on terminal strip

X2 via an auxiliary contact of the main contactor. The
controller lockout and trigger interlock are cancelled
after a 300 ms delay.

The entire control circuit is locked again immediately
this voltage is removed (see emergency-off circuit).

Speed repulator:

The speed regulator generates the difference between the
set-value of spsed at input NR or E1 and the actual-
value of speed which is detectsd by the tacho-generator.
Its output voltage varies according to the difference
(control deviationl). The proportional-integral (PIJ
characteristic of the speed regulator snsures optimum
control without steady-state error. The output voltage
of the regulator is eguivalent to the set-value of
current, weighted with the factor K (see Table 1)

An operational amplifier with a high degree of
temperature stabilization (temperature drift 3pV/°C)

is used for the regulator. The offset voltage

(speed zero drift) is balanced by means of potentiometer
F2. The speed regulator configuration is matched to

the drive on programming module TSS 10.

A plug-in link Brl in the feedback loop allows the gain
to be reduced during initial setting-up.

INDRAMAT




TRK 6-4U

108-5380~4105-0

Table 1: Device constants
Desi ti
ESIgnatlion VBlUQ LGCBtiDn
: Tast
‘peb Cogp- point
dinate

K1 Actual-valus of armature 0,625 V/A
current for current ’ RE & 1E3 14
reguiation.

KZ Actual-value of armature 7,5 V/nominal FD 3 1AB 10
currant for display motor current

K3 Actual-value of armsturs 0,02 v/v FD 3 183 2
voltage for fisld
regulation and monitoring.

K4 Tache actual-value 0,012 ‘u'/'rﬁiﬁ“‘i RE B 1C2 4
adjustment

K5 Speed regulator TdN/A RE B | 1C4 2
adjustment {set-value
of current) ESQ' 0.08 V/A

186 ‘\0.0225 V/A
185 |J

KE Current regulator £,075 V/°sl RE & 107 g
adjustmant {set-value
of trigger-anglel,

1} coordinate data on
circuit diagram

D7
L__coordinate data on

edge of sheet.
sheet number of circuit
diagram.

Speed set-point and actual-value inputs

The set-point input NR is matched to the actual
application via resistor R15 an the programming module
TSS 10. The actual-value inputs are designed for tacho
valtages of 20, 33 and 60 volts per 1000 revolutions.

Potentiometer P1 is used for fine adjustment of the
actual-value of speed and this provides a weighting
facter K, {test point 4). See Table 1. This weighted
actual-value of speed is fed to circuit board FD3 and
to the summing point of the speed regulator.

The speed set-point 1s adjusted on circuit board FD 3
by INDRAMAT to the customer's reguirements.

INDRAMAT
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It can if necessary, be reset by means of resistors
R16, R7Z and R74. The required input voltage U
for a maximum speed LI iz calculated as follows:

7.5V.30 kGhms

R = R + R
74
UE

2.2.5 Current limiting

Current limiting is obtained by means of the current
set-point.

2.2.5.1 Speed controlled current limiting

Peak current limiting is done on VB, V9, V10 and is set
by means of RY, R10 on module TSS 10. The pszak current
limiting is reduced in propertion to speed whan this
exceeds the value n_. This enables the maximum torgue
to be obtained from"the motor without exceeding its
cemmutaticon.

The ratic between current up-take and increase in speed
is determined by RS and RE on the TSS 10 module. The
cut-off point n, of the speed-related current limiting
is determined ny R7 and RB on module TSS 40. This
adjustment is made by INIRAMAT.

Ay
Armature

dal

Armatura i

Figure 4: Speed-controlled peak current limiting.
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2.2.5.2 Dynamic peak current limiting

In order to have increased current available during
periods of acceleration, and to protect the control
amplifier and motor against current overloads, the
peak current is reduced after a short interval to
the required continuous current level. The response
time depends on the difference between the peak
current and the fixed current, and is approximetely
200 to 500 ms. If the current exceeds the value
set on potential divider R13, R14 on module 7SS 10,
V18 integrates in the positive direction and limits
the set-value of the current.

Iirmature 1

I
max .

Icontinuous

Figure 5: Dynamic peak current limiting.

2.2.5.3 Externally-controlled peak current limiting

If the motor must run with reduced torque (e.g with
a change of tool), the current is limited to the
value set on peotentiometer P1 on the 755 10 when
+24 volts is applied to terminal IRED of terminal
strip X2 (adjustment range: 3 .to 18A).

Limiting is cancelled when the positive voltage is
remaoved.

2.2.5 Polarity laogic

In order to prevent mains short-circuit, only one
direction of current is allowed at any one time.

This is achieved by means of the polarity logic. The
mode of operation, for a change from a positivg to

a negative direction of current, for example, is
explained as follows:

When the polarity changes from a positive to a negative
set-value of current, the positive direction of current
is immediately blocked. The change-over interval
commences only after the actual-value of current is O

INDRAMAT - 13 -
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and at the end of this fime the negative direction

of current 1s allowed. Identical signals at PIN 1

and PIN 2 of IC 1 enahle the triggering. If during
the switching to a positive value, the positive
direction is enabled and the negative remains blocked.
The direction of current which is enabled is indicated
by two green LED's h1 and h2.

The current regulator must be disabled via V11 and

transistor T10 during the switching interval.
(see Table 2).

Table 2: Polarity logic.

Ie1/1 {1c1/2 | 16173 | Rl | h2 | Yset-point

Fositive direction "or "or “q an | off R

of current ssi=poin

Negative dirsction “q "1 b p¥f | on - i

of current v .rw cern set-point
1 0 0 off | off 0

Both directions - . wpm

blockad 0 1 0 off | off hj

Armature current repulator

The current regulator continuously computes the
difference between the set-value and actual-valiue of
current and its output voltage varies accordingly.
The proportional-integral (PIL) charateristic of the
current regulator bs optimized to the machine. This
is done by INORAMAT on the programming module TS5 10.

The plug-in link BrZ enables the character@stic to be
changed to a purely proportional one {initial
cperation, fault-finding).

Lingarizing network

This cancels out the non-linearity of the trigger
angle/motor current relationship and proyides gﬁable
operation at zero spesed with & higher dr%ve stiffness.
The output voltage corresponds to the trigger angle.

E.m.f compensation

The tacho voltage, which is proportional to thg _
e.m.¥ of the motor, is fed to the summing amplifier V1
via operational amplifier V2. This sets the g.m.F*
related trigger angle via the gate control unit.

INDRAMAT
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2.2.10

2.2.10.1

2.2.18.3

2.2.10.4

2.2.10.5

2.2.11

E.m.f compensation provides speed limiting in the
event of a fault in the tacho.

Monitoring facilities

Field current monitoring

If the field current falls below the minimum value set
on R119 and R120, the trigger interlock is operated
and red lamp h5 "FUE" comes an.

Phase monitoring

At the moment of switch-on, a signal is gensrated
via capacitor C18 which ensures that the gate control
unit is interlocked.

If the sawtooth signal has been generatsd on cirecuit
board NS 1, comparator V20 switches to ~15V. IFf all

3 comparator signals are pressent on board NS 1,
transistor T17 {on NS 1) switches input 7 to zero volts.
I this state is maintained for more than 20 ms, the
signal at C18 becomes zero and the trigger interlock

is cancelled. ‘

This ensures that the trigger interlock is not

removed if onephase falls (periodic fault at mains
frequency). Red lamp h3 "PUE" indicates that the phass
moniter circuit has been activated.

Note: Phase balance beitween the synchronizing
voltage and the voltage across the load is not monitored!

Temperature monitoring

If the heatsink temperature exceeds the permitted value,
a thermal cut-out operates and disconnects the +15V

to circuit board RE B. Red lamp hBE "TUE” comes on

and the gate control unit is interlocked.

Control voltage monitoring

If the control voltape exceeds or falls below

(U Mos +/- 15V), by more than 0.5 V, 723 or TZ4 are
cu¥ off. This removes the positive voltage at PIN 12
of IC 4 and the frigger interlock becomes operative.

"Ready” status

For external signalling, all monitor functions are
combined in the "ready to aperate” module.

INDRAMAT




DA MIAN]

TRK B-4U 108-530-4185-0

2.2.12

If all monitor circuits indicate "go”, green lamp h7
"BB" comes on, relay di is energized and closes a
potential-free (floating) cantact (loading 220V,

8A7Y.
{See Table 3).

Location on |

Parameter PDesignation Colour circuit board
Pos. trigeering IF + h1 Green RE B
Neg. triggering ZF - hz Green RE B
Phase monitor PUE h3 Red RE B
Speed monitor DUE hé Red RE B
Field current FUE h5 Red RE &

monitor
Tamp. monitor TUE hE Red RE B
"Ready” BB h7 Gresn RE &
Speed LN Nactuals b4 Red FDO 3

n min
Orive rot Noctual= h2 | Red FD 3
gcontrolled n
set-point
Table 3: LED display status

Programming module 7SS 10/....

The T5S 10 programming module allows the TRK B thyristor
control amplifier to be optimized toc the corresponding
drive combination. The serial number of the module
determines the following adjustments:

- Linearizing netwerk

- Set-point: input resistance and limiting
- Speed regulator feedback

- Current regulatar feedbhack

- Preset current {chr]

- Speesd-caontrolled current limiting
- Oynamic eurrent limiting
- Externally-controlled current limiting

Important user information is printed on the module
(see Fig: B).

INDRAMAT
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Information on each line:

1. Thyristor controller: TRK 6-4U-3B0/150-K1
2. Servo controller: 261340 IR...-3302 V1
3. Commutation choke: ' KD z2-0
4, Input voltage (V)/spsed 10V/1 200
(r.p.m):
5. Max possible continucus 84
current:
g. Max. possible peak 160
current:
NIDRAMIAN]
'PROGRAMMING MDDULE TSS 10
; —
2
3 5 !m:-u T
4 6 Iﬂ'lﬂ! ‘—{
Figure 6: Programming module data
2.3 Circuit board AP 8

Circuit board AP 8 contains the trigger transformer,
TSE circuit and fuses for the field supply. Also
located on circuit board AP B8 are the synchronization
stages and controller supply fuses, synchronization
transformer and 60° phase-shifter.

2.4 Circuit board NS 1

2.4.1 Trigger interlock:

The trigger interlock for the gate contral unit may only
be removed by applying a positive voltage of more than
+12 V to solder pin 3. The AND-gates in IC 8 prevent
both the clock generator IC 10 and the positive and

negative triggering from generating pulses in IC 5 to
IC 8.

2.4.2 Pogitive and negative trigeering

With positive triggering (ZF +), bridge I 1s enabled,
the output voltapge between A1 and A2 of the unit
being peositive.

With negative triggering (ZF-), bridge II is enabled.
The output voltage between A1 and AZ is then negative.

INDRAMAT - a7 -
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Synchronization:

Synchronization of the gate control unit is derived from
the a.c. voltage produced by transformers TR1, TR2

and TR3 an circuit board AP 8. This a.c. synchronizing
voltage is phase-shifted by 60° (on AP 8) and fed to
comparators VY10 to V15.

Sawtooth waveforms are generated by the integrators.
The position of the sawtooth waveforms is adjusted
by means of poteniomsters P1, P2 and P3 {sse NS 1
block schematic).

Fine adjustment of the integration constants is daone
with potentiometers P4, PS5 and PB. This precise
adjustment of the sawtocth waveforms ensures maximum
possible uniformity between current blocks, which is
very important for smooth motor ocperation.

Conversion from trigger-angle voltages (W1, W2 to

mains-synchronizsed trigger pulses:

The d.c. output voltage from the linearizing network
representing the trigger angle is compared with the
synchranous sawtopoth waveforms. The time interval in
which the sawtooth voltage is more negative than the
trigger angle voltage, determines the trigger angle.
Comparators V1, V3 and V5 determine the trigger angle
for bridge I; VZ, V4 and V6 do the same for bridee IT
(see Fig: 7)

The sguare-wave signal determining the trigger angle
(at the cathodes of 025 to 030) is synchronized with
the clock-pulse generator IC 10 in the "pulse '
generator” (IC 1 to IC B). Duplicate pulses are
generated which trigger the correspeonding thyristors
via the output amplifiers (T1 to T12)}. (see Fig: 7).

Power supply unit and output voltages:

The central power supply is on circuit hoard NS 1; the
associlated power supply transformer is located on the
heatsink.

The power pack provides the supply voltage for the
electronics (UVM = = 15V, UDD, USS)} and for driving
the thyristors. A separate supply voltage (+ UDD) is
provided on each circuit coard for the IC’s.

INDRAMAT
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um

Figure 7: Generation of mains-synchronized trigger pulses
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Table 4: Terminal strip connections

Screw terminal strip X1 {pluggsble), FD 3

TRK &-4U 168~530-4105-0
3. Design notes
3.1 Flectrical connections:
311 Terminals:

Tarminal No: Oesignation Remarks Max, Cross-
sgction of wire
mm? B
9 - Unused
2 + IA ?2 outputs For actusl-valus of ~
armature current); 1 mA max.
+ TA )
4 OvM OV earth connectien
5 RF Input for controller enzhbling
signal (+ Z4V)
8 E1A 1 input for speed set-point
7 E18
B POS Positioning input (+ 24V) L 4.5
g —+ Screen connection X
10 51 18ignalling contact,
11 M J ¢ n .
12 DE1 Nactusal min
13 52 \Signalling centact,
14 M2 n - n )
15 al=d J actual szt-point )

INDRAMAT
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Screw terminal strip X2 (pluggabla), RE B

Terminal No: Designation Remarks Max. cross-
section of wire
rm-nl‘
1 + 24VL 1Dutput +24V, 100 mA max. ~
2 ovL J |
3 IRED +24V input for reduced peak
current limiting
4 - 15VHN Output for 15V, 2100 mA
5 +15VM MaX .
B BVM 3
—— .
; tji JSpraanrcmnnectlpn b 1.5
| avM OV sarth connesction
10 JEZ 20 V/1000 rpm tacho connection
11 2EZ 33 V/100C rpm tacho connectian
12 1E2 60 V/10C0 rpm racho connaction
13 CVM OV earth connection
14 E1 Test input nset—puint
15 RS Cancel controllier interiock, j
+24V

Screw terminal strip X4 {pluggable), RE &

Terminal No: Designation Remarks Max, cross-
ssction of wirs
mm?
1 - Unused 1 1.5
2 --- Unused J ¥

Scrsw terminal strip X3, AP B8

Terminal No: Designaticn Remarks Max. cross- i
section of wire |
rm? E
1 BB \"ready” contact (220V, 9A) N '
2z EB
3 3u )Field supply connection
4 3V J
5 F o~ Field excitetion connection
& F + vy 1.5
7 zU Controller internal power supply
connection
8 2v J
9 2W
INDRAMAT
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FPower section connections

Terminal Remarks | Screw
designation l connection

14 Mains phase L1 | Ma
1V i Mains phese LZ ‘ M
TW - Mains phase L3 : M8
A ‘- d.c. voltage ocutput A1 3 Mb
A2 . d.c. voltage output AZ : Mo

PE Eguipment egarth MB

e
o

Analogue control cables:

Analogue control cebles {tacho, set-points) should as a
gengral rule be screened and laid separately from

power cables. Avoid running wires in parallel with
power cables.

Controller internal power supply:

The power supply is derived directly from the mains and
the only pretection required is a miniature circuit-
breaker, as fine-wire fuses are fitted tc the primary
of the power supply unit transformer. Terminals are
designed for wire of 1.5 mm? cross-section. The

power supply for the controller must be of the same
phase as the power section supply as only this is used
for synchronization.

Power input:

The power is supplied via semicenductor fuses, a
circuit-breaker and the three-phase commutation chaoke.
The cable cross-section may be selected according to the
nominal motor current as the continuous current in the
TRK & controller is set by the programming module to

the nominal moter current and not to the nominal
equipment current.

Earthing

The relevant local safety precautions should be

observed when earthing the eguipment. If there is a
separate earth for the electronics, this should be at
least 4 mm® cross-section and be connected to the
garthing stud on the unit. Control ceble screens should
be connected at one end of the cable only, theat is at
the unit itself.
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(Siemens)

Mains contactor CN-FC133-.. CN2-GC133-.. [CNZ2-HC133-.. | CN2-HC133-
{Teldmecanigue)

3.1.6 Recommended control circuit:
The control circuit shown in the diagram generates the
correct switching seguence during switching-on and
switching-off.
Switching-on:
When push-button $1 is cperated, relay K1 is energized
and connects
the power, field supply and motor fan. 51 must remain
operated until the field current exceeds the
minimum field current.
Switching-off:
If push-button 82 is operated, auxiliary relay K1 is
de-energized and power contactors K2, K3 and K4 drop
out.
Emergency-off:
In the emergency-off mode the supply to the contactors
is disconnected via the emergency-off button S3 direct.
In an emergency-off situation, until the drive has come
to rest, it should be borne in mind that incorrect
movement of the drive can occur at any time. Defective
drive movement depends on the type of fault and the
operational status at the instegnt it occours.
For the power input we recommend the switching devices
shown in Table 5:
Lan/# 60 100 150 185
Mains contactor 3784714~ ., 3TB4814-.. 3785014-.. 3TB5214- .

|
|

Table 5: Recommended switching devices
3.1.7 Armature short-circuit braking:
With separately-excited d.c. motors, armature short-
circuit hbraking is not possible during a sudden mains
failure and can therefore not be used for the emergency-
off mode.
INDRAMAT
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3.2 Protective devices:
3.2. Controlier internal power supply:
Only 2 circuit-breaker is required for the controller
internal power supply. Eguipment fuses are fitted to
circuit boards AP 8 and NS 1. Table © shows the fuses
to be used.
3.2 Field supply:
A circuit-breaker is all that is needed for protecting
the field supply. Equipment fuses are shown in Table b.
Designation Frotection for Fuse type Circuit
bocard
F1 Controller internal M 0,315/250 C AP B
F2 power supply M 0,315/250 C AP 'B
F3 M 0,315/250 C AP 8
Fa Exciter field supply | F 6,3/250 Gl% AP
FS F 6,3/250 G AP B
F6 +24V, controller M 1,25/250 E NS 1
powel supply '
1)Switching capacity mot less than G to be used.
Spare fuses are located on the heatsink.
Table 6: Fuses for controller and field power supplies.
Fquipment fuses conform to DIN 41 5741
INDRAMAT - 24 -
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Power input:

We recommend the thermal fuses shown in Tables 7 and 8
for the tbree phase fuses F16,

armature protection F19.

Fi17 and F18 and

LaniA &0 190 150 158
Siamans gSngggH(’.’:DA) ESDHE;;:“(&UA) ?Sﬂ 5;?0&5‘25’” -
Silized v v Y
suhassambly subassembly subassembly
§SF 122 5SF 140 5SF 169
BSF $24
. 3RE 4117 {5DA) 3HE 4120 (BDA) 3NE 4122 {125A) SHE 4174 (1BDA)
g?fmens Py = 51 Py = 78M Py = 135W Py » tiaW
1ear sybassembly subassembly subzssembly subassembly
34K 8220 3NH 8220 3KH B220 3NH 8220
3NE BOI? (504) 3NE 8020 (BOA) - 3NE 8022 {1254) -
Py = 48BN Py = 57H : Py = 784
aubassembly subsssembly subassembly
3NH 7020 INH 7820 IR 7020
IHH BODZD 3K BOZO INH 8020
3 pole 3 pole 3 pole
URB (660Y, 50AK): URB {&60V, BOA): URB {660V, 125A): ---
Ferraz 1 X B5 984 (DIN BD) ¥ B5 992 (DIN .BO} S B85 990 (DIN BD)
Protistor L 85 584 {(DIM 110} | I BS 982 (DIN 116} & B5 980 {DIN 110}
Py = 36W Py = 66N Py = BAW
o URG (600Y, BOA}: URG (60QY, .123A} URG (600Y, 160A)
Y B9 859 A BY BB1 B B% BE2
Py = 48W Fy = 75 Py = 117U
- URE (&60V, 8OA) URE {660V, 1234) URB {668Y, 1B63A)
0 79 238 (DIN BD) F 79 240 (DIN 8D} G 79 241 (DIN 80)
M 75 269 (DIN 110) | P 79 271 (DIN 310} |Q 75 272 {DIN 111)
Py = 72H Py = 994 Py = 117U
10 D07 07 (50K) 10 008 07 (80A) 10 610 07 (125R) -
SIBA 20 001 04 (50A) 20 00t 04 (BOA) 20 001 08 {1258)
Ultra—z} 20 002 04 (50R) 20 002 04 (BOA) 20 932 D& {125A)
Rapid 20 003 04 (S0A) 20 003 04 (B0A) 20 003 04 {125A}
20 004 04 (S0A}) Z0 004 04 (BOA) 20 obA 04 (f25R)
USA~Herm:
60 004 DS {504}
BUSSMANN TRON ——- KAC (100A) ¥KAC (150A} ---

US Standard

Power dissipation of the three line fuses at the

of TRK & controller

IdN = Naminel d.c.
v nominal current.
The DIN data refer to dimensions
1] = Ref. No.
2) = Type number
Table 7: Line fuses F16,

F17 and F1B.

INDRAMAT
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b
Tan/h 60 100 150 195
Siemens 55D 470 {83A) 55D 520 (10DA} 55D 540 (1BDA) —
Silized Py » 25 Py = d2W Py = BSW
subassemhly subassembly subassemhly
BSF 122 55F 149 55F 160
55F 124 ,
Siemens 3HE 4118 {63A) IHE 4121 (100A) INE 4124 (160AR) -3NC 2425 (200A)
Sitor Py = 22H Py = 30H Pv_u 464 Py = 40W
subaseembly subassembly subassembly subassembly
3NH 71248 INH 7121 3RH 7121 JHH 7420
3NE BOTE {63A) 3NE BOZY [10DA) - -
Py = 57H Py = GEW '
subassembly subassembly
38K 7020 3HH 7020
3HH BO20 3NH BOZ20C
{3 pois} {3 paisl
Ferraz 1) UR8 {660V, 63A) URG {600V, 100A) URG (600V, 160A) ——
Pratistor W 85993 (DIN 80) { Z 89 BsO B 89 B52
K 85 983 {DIN 110} i
Py = 15 Py o 204 Py = 32
——— URB {660V, 100A) UR {60V, 160A) URB (600V, 2DDA)
E 79 239 {DIN BO) G 79 241 (DIN 80) H 79 242 {DIN B0)
W 79 270 (DIN 110} | G 79 272 (DIN 110) ] R 79 273 (DIN 110}
Py = 33W Py = 394 Py = 46K
SIBA 2) 20 001 04 (834) 20 001 D4 (10DA) 20 002 04 {t60A) 20 003 o4 (2P0A)
Ultra-rapid 20 007 04 (63A) 20 002 04 {100A) 20 003 04 {16DA) 20 004 04 {200A)
. 20 003 04 (63A) 20 003 04 {1004A) 20 004 04 {160A)
20 004 04 (634) 20 004 04 (10DA}
BUSSHANN e KAL {100A) ¥AC {150A) .-
TRON
Us Stermdard
I Nomin ‘G
dN al d.c
P =
A
The DIN data refer to dimensions
1) Ref. No.
2) Type number
Table 8: Armature fuse F19
INDRAMAT = 2R -
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3.3 Installing controllers and chokes
3.3.1 Installing controliers:
The controller is designed for panel mounting in &
control cabinet. The dimensions and mounting are shown
in the dimensional drawing (see technical documentation).
The ambient temperature at the installstion site should
not exceed 45°C at the rated power. Operation at
ambient temperatures up to +65°C is possible if the
nominal sguipment current is reduced as shown in
Table 9.
Tdn/A
60 100 150 195
/°C Reduced Reducerd Reduced Reduced
Id/A Id/A Id/A Id/A
45 &0 100 150
50 58 105 142
55 54 98 134
60 52 92 128
65° 50 80 120
Table 8: Power reduction at high ambient temperatures.
3.3.2 Commutation choke:
The commutation choke should be fitted as close as possible
ta the thyristor contrcller in order to minimize
interference to the power supply.
Max.Armaturs
current in Ampe 60 100 150 195
LR o ion thavel KD 4-D | KD 5-D | KD 6-D | kD 7-B | KD 8-D
Nominal .powsr
dissipatian &Qtts
Table 10: Choice of commutation choke.
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Connection to mains supplies other than 3B0 V/50 H=z

Voltage adjustments:

Where the voltage differs from 380 V by more than 10%
it is necessary to matech all meins connections via a
common autotransformer. The rated current must be at
least egual to the total current of all loads.

(see connection diagram).

Current calculations when selecting auto-transformers:

Controller internal power supply, ITRKB:D.TQDA

Field supply I£€91d= 0.9%x max. motor field current

Power input I = 0.82 x nominal armature current

armature
Motor fan I = naminal fan current
fan

- Nominal current of autotransformer
I =T
ItransF,_ TRKE

- Installed volume of auto-transformer:

. +3 +1
Field “armature ~fan

The installed volume is proportional to the "voltage
being transformed” and to the nominal current of ths
transformer. The produst of the two varisbles is known
as the "transformed power".

Strans?ormedzItransF/g_x (. -380V)
mains

To estimate the installed volume, a gcorrection factor is
applied to the transfarmed power.

x U /380 V

5 = 5 .
volume transformad mains

The dimensions of the thres-phase auto-transformer are
given in ssction 5 - technical documentation.

Ordering details of auto-transformer:
The power rating at 380 V should always be quoted when
ordering. This is equivalent to the output power of
the auto-transformer:
Sagg™ 380 Vo ox /3 x Itrans?
Other data required:
input voltage (existing mains voltage)
putput voltage (380 V)
form of mounting (horizontal or vertical)

INDRAMAT
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Example of ordering details:

OST - 7.5KVA /L / 415V - 380V

Three-phase auvto-transformern —-J

Noaminal powsr at 380 V

Horizontal mounting = L
Vetical mounting = 3
Input voliage
Output wvoltacge
3.4.2 Frequency adjustment:
See section 5 - Technical ODocumentation

No adjustments are nescessary.
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Commissioning

The following procedure should be adopted when operating
the drive combination for the first time.

Equipment reguired for commissioning

Multi-range meter for d.c. and &.c. measurements.

Battery supply, as shown in Figure 8, for adjusting the
speed set-point.

Figure B: HBattery supply unit

set-point
palarity

|
|

=

51 set-point g1 Built-in voltmeter
polarity (d.c.)

82 cnntr?llar_ R1 Protective resistor
snabling signal UB , Bettery voltage

P1 1D-turn ®t12-15 W

Checks

Programming module data:

The data on the TS8S 10 module [amplifi?r, motor choke)
must correspond to the installed equipment data;
otherwise there is a risk of damage.

Mains voltage:

The local mains voltage must correspond to the _
equipment supply voltage. (For exception see section 3.4).

Mains freguency:

The lecal frequency must correspond to the operating
freguency of the amplifier.

INDRAMAT
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4.2.10

External wiring:

Check that external wiring corresponds to the connection
disgram. Ensure that all wires are properly secured in
the terminals.

Protective measures:

Cheek that relevant safety precautions have been faken -
especilally earthing conductor connections to earthing
points of the unit, motor, transformer and choke.

Fuses:

The line armaturs fuses must be those specified in
section 3.2 - "protective devices”.

Power supply output voltages:

Connect only the mains supply for the controller
internal supply (2U, 2V, 2WJ. Measure the following:-

- supply voltage at input terminals .
- control voltage =15 VM at terminal strip X2
- +Z24 VL output voltage at terminal strip XZ

FPhasing, clockwise field:

Red lamp h3 "PUE" is off for a clockwise field, 1f not,
reverse connecting leads 2U and 2V. Lamp h3 must go
out when the supply voltage is connected.

Phase coincidence:

Oisconnect signal cable at RS

Connect controller internal supply and power

Check phase coincidence of 2U - 11U - 3U, 2V - 4V - 3V and
ZW - 1W by measuring the voltages Detween:

- terminal ZU and busbar 1U
- terminal 2V and busbar 1V
- terminal 2W and busbar 1W
- terminal 28 and terminal 3U
- terminal 2V and terminal 3V

The residual voltage should be aonly a few mV.

Exclter field supply:

Check wiring to mains and motor exciter field against
cannection diagram (technical documentatian).

The d.c. output voltage between F+ and F- must
correspond to that on the motor rating plate.

INDRAMAT
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Field current moniteoring is indicated by red lamp "FUE".
This goes out only if the field current is higher than
the factor-set minimum current.

4.2.11 Operation and direction of rotation of fans:

Fan in unit:

Check the following on ths buiit-in fan:-

- running (no jamming due to foreign bodies)
- direction of flow {(air flow into the unit)

Motor fan:

The control circult must ensure that the moitor fan isg
also switched on when the field supply is connscted.
With the motor running in the correct direction, the
alr should be sucked in at the air filter. There
must be a strong airflow at the cooling ducts.

IMPORTANT: Incorrect direction of rotation of the
motor not only reversss the direction of the
airflow, but also appreciably reduces it.

4,2.12 Tacho. coennection:

Folarity:

If the armature is reotated clockwise, viewed from the
shaft, the tacho-generator must be connected so that
a positive voltage appears between ftacho. input E2
and 0 VM.

Seilection of tacho. input terminal EZ2:
This should correspond to the data on the motor
rating plate as given below:-

- terminal 1E2/12 for tacho. emf 60 V/1000 rpm,

- terminal 2E2/11 for tacho. emf 33 V/1000 rpm
INDRAMAT techo] .

- terminal 3E2/10 for tacho. emf 20 V/1000 rpm

Screen connection:
The screen of the tacho. cable should conly be
connecied to the TRK 6.

4,.2.13 Switching sequences of controller interiock and
controller enabling signals:

4,2,13.1 Controller interlock RS:
+24 VV must be applied to terminal RS of terminal
strip X2 via an auxiliary contact of the mains
caontactor in order to cancel the controller interlock.
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g
rJ

4.2.14

3.

Cantroller enabling signal RF:

If there is no internal machine interlock, +24 V must
be applied to terminal RF of terminal strip X1 to
activate the controller enabling signal when the mains
contactor closes.

Emergency-off circuit:

In an emergency-off situation, until the drive has

come to rest, it should be borne in mind that incorrect
movement of the drive can ocour at any tims. This
depsnds on the type of fzult and the gperational

status at the instant it occurs. Risk of personal
injury dug to defective drive movement should therefore
be 2liminated, preferably st the plant end. The proper
functioning of &ll safety devices should therefore be
checked,

Initial motor start

If faulty movement of the drive might damage the
machine, the drive motor should be uncoupled.

Connect "controller interlock” signal cable to terminal
RS of terminal strip X2.

Connect "controller enabling signal” signal cable to
terminal RF of terminal strip X1.

Connect battery supply unit set-point input teo E1A and
E1B of terminal strip X1 and set tc O V.

IMPORTANT: If the techo.polarity is incorrect and the
control and power secticns are cennected, the drive
can start up uncontrollably. The emergency-aoff
circuit should be cperational at all times.

Switch on controller and pcocwer supply voltages.

Slowly increase the set-value of voltage from the
battery box, starting from 0 V. The motor should start
automatically when the set-value of voltage exceeds
approximately 100 mV, and the motor speed must follow
the set-value of speed.

I¥ it starts uncontrollably, operate the emergency-off
circuit and reverse the connections te the tacho.

Speed calibraticon:

This is necessary in order to compsnsate for the tacho.
voltage tolerances. To do this, operate the drive

at any set-value and set the set-point/spesd
relationship given on the programming module by means
of trimmer P1 on RE B.

The greatest accuracy is obtained if the unit is

INDRAMAT
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calibrated at the maximum set-value.

Adjustment of speed set-point:

The set-point input has already been factory-set an
the programming module TS5 10 so that a 10 V set-value
of voltage corresponds to the maximum working speed

of the motor.

Should adjustments still be nscessary, however, theassa
are made on circuit board FO 3 as described in

sgction 2.2.4.

Ramp adjustment:

The slope of the set-point ramp may be matched to the
machine criteria by means of potentiomster PE on
circuit board FD 3 1f link Br2 is not in place.

If link BrZ is made, P& is inoperative. The ramp can
be made inoperative for commissioning purposes by
plugging in link Br3.

Adjustment of externally-controlled peaked current
limiting: .

Depending on the application, the extenally-controlled
peak current limiting (terminal I of terminal strip
X2), can pbe set between 8 and 18 Amps, by means of
potentiometer P1 on programming module TS5 10.

(s2e section 2.2.5.3),
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Technical documentation

Type cocde

Technical data

TRK 6-4U dimensions
Connection diagram

Frequency adjustment for &80 Hz
mains supplies

Block schematic af complete
TRK 6-4y

Block schematic of FO 3
Bloek schematic of RE B
Crive adjustment TSS 10
Circuit diagram NS

Circuit disgram AP 8, regulated
field

Circuit diggram AP 8, constant
field

Circuit diagram ZAM &
Cirguit diagram LE 1
Component layout FD 3
Component layout RE 6
Component layout TSS 10
Component layout NS 1
Component layout AP 6
Component laycut ZAM B

Cammutation choke dimensiens

1089-530~4101
108-530-4102
108-530-3001
105-530-3601

169-530-4103

105-530-3704
169-530~3703
108-530-3701
109-530-3806
108-530-3403

108-530-3405

109-530-3409
108-530-3401
108-530-3406
109-530-3504
108-530-3502
103-530-3501
108-530-3503
109-530-3505
109-536-3501

Three-phase suto-transformsr dimensions
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—

1).

2).

3).

Fregquency adjustment
servo drive from 60 Hz mains.

Fan unit:

Motor fan:

No adjustmsnt necessary

No adjustment necessary

Thyristgr controller:

for operating the

TRK &5-4U

T— |
Ezrculté Cogrdinate Component Mains freguency
board ! 50 Hz 60 Hz
NS 1 1C2 Link Br1
102 Link BrZ
1E2 Link Br3
FD 3 188 Link Br1 not fittad
AP B B4 Link Br1 fitted
C5 Link Br2
C7 Link Br3
|
Fregquency adiustment
Drawing No: 109-530-4103-0
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Symbol/
Paramster Unit Value
Nominal output current Tan A |8 400 | 150 | 485
Nominal mains current Tsern A | ag 62 | 123 | 1860
Nominal powser P Kw 29 36 54 70
Apparent powar-mains Sy KVA | 23 38 57 74
Equipmant powar
dissipation PVN i 270 360 470 830
Fan fitted No Yes | Yes |VYes
Weight m Kg | 10:5 | 11.0] 11.0 143:5
D.C. ocutput veltage UdN v 360
A.L, meins voltags Uha v Ix380V x 0%
Mains freguency f Hz 50 switchable to 6O
Contrzcl range Anelogus 1:2000
Zaro point 1/min®C 0,004
stability
FIELD SUPPLY
Input voltage UAa v AIx3IBOV + 10%
Mains freguency T Hz 50 switchable to B0
Apparent power-mains SN KFA: 2,28
Nominal power F’N Kw 2,b5 o
t
0.C. output voltage UdN v 342 ~
o
Nominal output currant IdN A 7] =
hod
i
CONTROLLER INTERNAL POWER SUPPLY S
s
i
Input voltags u v 3x3BOV + 10% o
Mains refquency £ Hz 3G switcheble to B0 -
Apparant power-mains S VA 34
Control voltage for UVM v £155 (max.100mA,W=0,1%)
external usa )
=t
Dutput voltage for Yy V.| 224, [max.100mA) ;
external use by
5
34
APPLICATION DATA a
el
Operating temperature o
rengag at «g
Nominal power TE E *5 to +45 o
Max. operating temp. L
rangs at g
Reduced nominal power Bmax °C +85
Storage and transportation Tes °C -30 to +85
temperature
Installation sltituds h m max, 1600 above mean
Humidity class F sea level
Protectian typs IF 0C in accordance
with DIN 40050
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