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Associated wiring manual: 6SC6501-0BA00
This Instruction Manual is also available in the following languages:

French Order No.: 65C6501-0AA77
italian 6SC6501-0AA72

CAUTION

The boards contain components which are sensitive to electrostatic
discharge. The human body must be electrically discharged before an
electronic board is touched. This can be simply done by touching a
conductive, grounded object immediately beforehand (e.g. bare metal
cubicle components, socket outlet protective conductor contact).
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If turther information is required or if special problems occur which are
4 not described in enough detail for your particular application, please
| contact your local Siemens office.
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Safety Information

Hazardous voltages are present in this electrical equipment duning
operation.

Non-observance of the safety instructions can result in severe
personal injury or property damage.

Only qualified personnel should work on or around the equipment
after first becoming thoroughly familiar with all warning and satety
notices and maintenance procedures contained herein.

The successful and safe operation of this equipment is dependent on
proper handling, installation, operation and maintenance.

Definitions
¢ Qualified personnel
For the purpose of this Instruction Manual and product labels, a "Qualified person” is
someone who is familiar with the installation, construction and operation of the equipment
e, and the hazards involved. He or she must have the following qualifications:
s 1. Trained and authorized to energize, de-energize, clear, ground and tag circuits and
equipment in accordance with established safety procedures.
2. Trained in the proper care and use of protective equipment in accordance with
established safety procedures.
3. Trained in rendering first aid
e DANGER
For the purpose of this Instruction Manual and product labels, "Danger” indicates death,
severe personal injury or substantial property damage will resuit if proper precautions are
not taken. |
e WARNING
For the purpose of this Instruction Manual and product labels, "Warning” indicates death,
severe personal injury or substantial property damage can result if proper precautions are
not taken.
¢ CAUTION
For the purpose of this Instruction Manual and product {ables, "Caution” indicates minor
personal injury or property damage can result if proper precautions are not taken.
e NOTE
For the purpose of this Instruction Manual. "Note™ indicates information about the product
or the respective part of the Instruction Manual which is essential to highhght.
N
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08.91 1 Product description
1.1 Application

1

Product description

1.1

Application

SIMODRIVE 650 transistor PWM inverters are used together with 1PH5/6 AC induction motors
for machine tool main spindie drives.

They control the drive speed in 4-quadrant operation and fulfill the highest demands regarding
dynamic control performance.

1.2 Mode of operation

The open-loop and closed-loop control of the AC main spindie drive is digital. It consists of the
closed-loop speed controller with ramp-function generator and stored field weakening
characteristic as well as a secondary torque control loop and the open-loop control system for
the inverter and the sequence control.

The open-loop control system receives a torque-proportional signal. Together with the inverter,
it .. ecisely generates the frequency, amplitude and phase of the motor voltage to provide the
demanded torque and magnetic field taking into account the torque and field imits {field-
oriented operation). Thus, the induction motor can be controlled just like a DC motor with

armature control and field weakening (Transvektor closed-loop control).

The inverter output voltages are PWM modulated with sinusoidal arithmetic average values
corresponding to an AC three-phase voltage.

An encoder mounted on the motor shaft is used to sense the actual speed.

The main spindle drive inverter is supplied with 600 V DC (closed-loop voltage control with
secondary current closed-loop control), generated by a 6-pulse thyristor converter and a
transistor controller {step-up controller). For regenerative braking, the thyrnistor converter firing
angle is set to 150° and the transistor controller injects PWM modulated energy back into the

supply system, overcoming the inverter voltage of the thyristor bridge.

o Siemens AG 1989 All Rights Reserved  6SC 6501-0AA76 1-1
SIMODRIVE 650 (BE)
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1.3 Technical 03t

1.3 Technical data
Supply voltage 3-ph. AC 280 V. - 10 o/, *)/ + 15 %o
Rated frequency 50/60 HZ
Output voitage 3-ph. AC 430
Output current 20A to 200A, depending On the inverter
module used (refer 1O Table 1.1)
Output frequency 0 to 300 Hz
Efficiency at -ated operation approx. 97 %
500 V DC
8 kHz

variable up 10 1.

DC link voltage
Refer to Fig. 1.1

Pulse frequency
pPower 0SS

Permissibie outp
temperature

perature _o5°C to +85 °C
Forced cooling

The specified |
instailation altitudes up 1

Permissibi© storage tem

Cooling type
Installation altitude

oading values refer 10

level. FOr installation altitudes exce

1000 m, the loading values must be re
in accordance with the diagram below.

““t“l'l

IIIH”“"

o 1000 m above Sea
eding
duced

Load [%]
100
80
60
40

20

0

0 1000 2000 3000 4000
Installation aititude (m}
Fig. 1.1 Derating for installabon aintudes
> 1000 m above sed jevel

the nternal

0 specifies th at
> of the

") DIN VDE 016
ge can dip by 20%

voitage waveform.
For a supply voltage ©
1 ms every 3.3 ms.

f g0% of the rated voitage. the supply volta

o Siemens AG 1989 All Rights Reserved
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peak value for
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1.3 Technical data

6SC6502 | 6SC6503 | 6SCE504 | 6SC6506 | 6S5CE508 | 6SCE512 | 65C6520

Input current

- at rated voltage
- at undervoltage

72 A
B2 A

85 A

Output current

Apparent output power 60 kVA

Max. power 0SS 1500 W

2x45 A
(2xB63A)

Input fusing

70 kg

Weight, approx.

Table 1.1 PWM inverter data

The following minimum values must be maintained when selecting a matching transformer:

PWM inverter 6SC6502 | 65C6503 | 65C6504 | 6SC6506 | 6S5C6508 | 6SCB512 | 6SCE520
S¢ranstormer MIN. 14 kVA 21 kVA 28 kVA 41 kVA 55 kVA 82 kVA 136 kVA

Table 1.2 Minimum values of the matching transformer

3 % 3 % 3 Y%

Uy max.

‘Y From version A onwards

=) 120 A for duty type S1 (continuous duty)
140 A for duty type S6-60% (10 mn. cycle duration)
150 A for duty type S6-40% (10 min. cycle duration)

o Siemens AG 1989 All Rights Reserved
SIMODRIVE 650 (BE)

6SC 6501-0AA76
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08.91 1 Product description
1.4 Options

1.4 Options

A73  C-axis feed control
In this mode. the main spindle motor i1s controlled in the lower speed range (3pprox.
0.01 up to 300 RPM) like a feed motor. A high-resolution speed actual value sensing 1S
necessary on the motor.
Option: Tandem encoder 1024/18000 pulses/revolution.
Positioning using a numencal control with this equipment is then possible to approx.
+0.01° This value is dependent on the machine tool as well as the higher-level
position control loop.

A74  Spindle positioning (without NC)
Accurate main spindle positioning and position holding is necessary for tool changing
and workpiece measurement. If this function is not available in the CNC control, it can
be realized with the required accuracy of 0.1 ° in various positions from the position
control foop, using the "spindle positioning™ option. The position sensing can be
realized using an encoder mounted on the spindle or from an encoder in the motor
with external zero mark (e.g. Bero proximity switch).
Position setpoint input is realized using the standard parameter input or externally
through a 16-bit parallel intertace.
Two positions with different K, factors can be selected. One of these positions can be
approached from 4 gearbox stages.

A75 Feed closed-loop control for C axis and spindle positioning
Both options (A73 and A74) are located on a PC board.

E45  External heat dissipation
With this equipment, the cooling air circuit for the inverter module is separated from
the inside of the machine tool cubicle for 6SC6504, 6SC6506, 6SC6508, 6SC6512 and
6SCBE520 converters. The inverter module heat loss must, in this case, not be taken
into account when calculating the heat dissipating measures for the cubicle.
Further, the cooling air is filtered. The incorporated standard filter element filters-out
particles having a diameter >5 pm.

Es5  Connecting flange for option E45
The equipment consists of connecting flanges on the cooling air circuit for the inverter
module of units 6SC6504, 65C6506, 6SCBE508 and 6SCE512. This allows the inverter
module heat loss to be dissipated through a separate cooling air circuit at the
installation.
6SC6520 units are always supphed with a connecting flange.

o Siemens AG 1989 All Rights Reserved 6SC 6501-0AA76 1-5
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2 Installation

2.1 Mounting

The PWM inverters are designed for vertical mounting in cubicles or machine racks. They
should be mounted with the supply and motor connections towards the bottom.

The mounting dimensions and position of the retaining points should be taken from the
dimension drawings.

It should be ensured that the cooling air intake and discharge are not restricted; a free space
of 100 mm must be available above and below the units. The units should be mounted so that
they are protected from conductive dust deposits and vapors.

2.2 Connecting-up

The units should be connected-up according to the connecting diagram. Setpoint and actual
value cables should be screened and routed separately from the load connecting cables and
contactor control cables. The screen conductors should be directly connected to the umt
grounding bar. The control cables for the input output board should be routed separately from
the contactor control cables.

A grounded supply must be used. SIMODRIVE units must not be connected to supplies with
ELCBs. It should be ensured that the supply and the connection between the PWM inverter
and motor has a clockwise phase sequence. The motor cables should be twisted with the
ground cable, or a 4-core cable with ground conductor should be used. The ground cables of
the supply and motor feeder must be connected together at the grounding bar or at the
grounding stud of the equipment. Electronic component faults in the installation can occur If

the motor is nat correctly grounded.

A contactor must be installed between the AC motor and PWM converter if the user
requires electrical isolation between the AC motor and the voltage source for safety

reasons.

The control must be designed so that this contactor is only switched under a zero-
current condition i.e. at pulse inhibit (terminal 63 not energized). Further, terminal 63
should be additionally interlocked with an auxiliary contact of the auxiliary contactor.

A delayed-dropout contactor should be used as auxiliary contactor so that the buffer
time of the PWM inverter is bridged even when the supply fails. The auxiliary contactor
must bridge the maximum response time of terminal 63 (pulse enable) of 40 ms. For a
DC-operated contactor (3TB4.17-0B), this can be achieved by using a free-wheeling
diode (3TX6406-0H) for the contactor coil.

A 16-core screened cabie must be used to connect the motor encoder to the inverter (Section
2.2.1). The encoder cable screen must be connected with the electronics ground at the
grounding bar after the insulation has been removed. In order to prevent a ground current loop,
the encoder cable screen must not be connected to the motor connector housing. The screen
must be connected to pin H of the connector. Thus. the internal screen of the encoder
electronics is connected with the encoder cable screen. and thus with the electronics ground.
The NC PWM inverter connection to ground should be as short as possible (mimmum cable
cross-section. 10 mm2). The electronics ground 1s connected to PE (housing) in order to
provide the shortest possible path for the capacitive current between the inverter module and
electronics to PE. The connection is provided on the rear-panel wiring between connector X1
and the housing (Figs. 6.1a, 6.2c. 6.3C. 6.4C).

o Siemens AG 1983 Al Rights Reserved 6SC 6501-0AATH 2-1
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2 Instaiiation
2 2 Cornecting-uc

f the complete electrical equipment of a machine tool 1S subject 10 a high-voltage test, then 1t
f this 1s not done, the

s absolutely essentidl that all SIMODRIVE connections are removed.

olectrical and electronic unit components could be destroyed.
n order to ensure a reliable ground

In operation. the COVers nust be firmly screwed nto place

connection.
The encoder cable hetween the motor an

d PWM inverter iS available as pre-assembled cable.

5> Siemens AG

2-2 198a Al Rights Reserved ~ 65C 6501 QAATE
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08.91 2 Installation
2.2.1 Motor-PWM inverter connecting cable

2.2.1 Motor-PWM inverter connecting cable

Connector at the SIMODRIVE 650 unit Connector at the 1PH5/6 motor
Ut-X131
° ¢ 1
® : 2 Order No. (machine readable order
¢ o 2 designation):
@
e ® | S Connector 6ZY1075-0AA00
0?0 Cable entry 6ZY1076-0AA00
® ® 17 Mounting plate 6SYA9070
e 8 Latch 6SY9071

i shinr AHFE NS AN S

i 1 Sensor
!

M (0 V)
P ' : NTC

'l . thermistor
|
NTC
j | | | l'hel'mISIOI'
!

M (0 V)

I - | 1
L - \ !

T Twisted par
N

= H
15-pole
submimiature Screen connection on the PWM inverter: 17-pn Tuchel
socket Strip outer insulation at screen bar and connect screen 10 socket connector
screen bar (using strain-retief clamp) or connect screen cable
PWM inverter to screen Har. AC motor

Encoder cable 8 x 2 x0.18 mm? screened, with twisted pairs
with connectors Order No. 6FC9348-0A.
By the meter. without conneclor Order No. 6FC9343-0AA

F1g. 2.1 Encoder cable conneclion

© Siemens AG 1989 All Rights Reserved 65C6501-0AA76 2-3
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2 Instaliation 08.91
5 2 1 Motor-PWM mnvener connecling cable

222 Terminals

' Board Terminal | .l

connector, ﬂ:jmrw | Signal leve: *7) Funcucn Type Descrnption

| PN o |

—_ —— ———————'—‘r"—"l‘__———_——— I
Ut- X111 1 56 Ny 1 (F) | Speed setpoint |

X111 .2 14 Negr s (=) | {(+/-10 Vo) |

X1113 15 . M O Ground

X111.4 24 | Near 2 (+) | Speed setpoint 2 1

X1115 8 Negr 2 =) | (+/ - 10 Volt)

X111.6 67 - nassigned

S

X111.7 75 10V = Npnax In,oy| display O Analcg (DA conv. 1)

T X111.8 ; (P-29) l Reference potentidl O | output (DA conv. 1) 4
X111.9 16 10V = Mymax | IMamaxi- ©f P x| QISP O tor connecting  {D/A conv. 2)

* X111.10 77 (P-39, etC.) | Reference gotental O a meter- refer (D/A conv. 2]
X111.11 | 18 sy = P P 0 |to Secton 3.3 (DA conv. 3)
X111.12 7 nMotor | Reference potential 0 (DA conv. 3) |

47 +10 V P10 O |
Reference voitages for speed
69 . M J setpoint iInput {Max 10 MA) *
46 -10V N10 O | .
Ut- X121.1 9 P24 Ex / 100 mA O The auxhary voitage 1s defnveo

X121.2 19 M24 Ex o4 | trom the DC link voltage, and is
lhus only avaiable after the DC
link has been charged.

X121.3 63 Pulse enable | If P24 15 withdrawn from term. 63,
pulses are nhibited (drive coasts
down)

X121.4 64 Controller enable 1 When P24 1s applied to terminal ‘
64, the pulses for the power ,
ransistors and the controller are
enabled. The drive 15 brought 10 ‘
stardstll with the selected ramp-
down tme (P-17) when P24 1s |
removed (L. signal).

X121.5 81 Ramp-function generator, l 1§ P24 1s withdrawn from terminal

fast stop 81, N 4 IS immediately set to zero.

X121.6 62 Tiamp = 0 | The ramp-function generator 1s
bypassed when P24 15 appled 10
terminal 62.

X121.7 111 Torque imiting | | Additional torque imiting 1S o

; mbated when term. 11118
activated.

X121.8 60 Oscillation | An oscillating setpomnt 1s injected
for gear changing. |

X1219 117 Gearstage presetection ll l The controller parameters elC. are

X121.10 | *) 118 changed over via these terminais.

X121.11 | *) 119 !

X121.12 | *) 158 Torgue control | Torque control 15 selected instead

| of speed control when terminal
158 1s activated.
X12113 [ ") R Reset I Remote acknowledgement

For a +24 V ( =High) input voltage, the control inputs have a current drain of 12 mA per
terminal.

) Refer to Sectron 3 3.14 for multi-function Inputs
-y HE+18VIO+30V. L60VIO +2 V

L Il“”'|

2-4 ® Siemens AG 1989 Al Rights Reserved 6SCB501-0AATH
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G8.91 2 Installaton
2.2.1 Motor-PWM inverter connecting cable

2.2.3 Relay functions

Board Terminal | SWitching voltage - .
connector, pin number ontact unction

Relay n,.; < n,. The relay drops-out when n,., > n,.
This can be selected via P-23 to P-26 (dependent on
the gearbox stage, n RPM).

This relay can be optionaily changed-over to other
functions

(refer to P-53 and P-185 to P-189)

Reilay motor overtemperature alert (motor). The |
relay drops-out when an overtemperature condition
occurs or a sensor fails. It can be selected via P-63
(°C). The dnve 1s shutdown approx. 4 minutes later.

Relay M4 > My,. The relay drops-out when M, > Mg,
The setting via P-47 is referred to the actual torque

hmiting and 1S suppressed for ng,, changes.

Relay Ngaq = N,y The relay pulis-in when ng,, =
n,.., within the tolerance band selected via P-27.
Load-induced speed fluctuations do no influence the

relay.

Ready/fault relay
Can be preseiected via P-53
refer to Section 3.3.9 for explanations

Relay n,.1 < Nmin. The relay pulis-in when n,., <
N Can be selected via P-21.

Table 2.1. Connector pin assignment of the GO2 central board (Conductor cross-section: 0.25 - 1.5 mm?<)

The relays drop-out under fault conditions. This must be taken into account when designing
the external matching control.

*y  Terminals 731 and 73.2 are connected together through a 0 (2 resistor.

© Siemens AG 1989 Ail Rights Reserved 6SC6501-0AA76 2-5
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2 installation 08.91
2> 24 Conneclor locations

Rl

22 4 Connector locations

Ut N1 O G0z GO1v  MPC Al

Uyt Vi Wi

il

Post insulators a

iy

Fig. 2.2  Connector iocations for transistor pWM verters 6SC6502 and 6SC6503

Nt S1 Go2 GOl MPC

<Akl

Fig. 2.3  Connector iocations for transisior PWM nverters 6SC6504. 6SC6506 and 6SC6508

U1 ‘O board

- c = X111
N1 = Controller board d = X121
g1 = Option e = X131 and X141
G02 = Central board g = X231
GO01 = Power supply
MPC = Option
A1 = Gating board/inverter module
2-6 2 Semens AG 1989 All Rignts Aeserved  6SC6501-0AAT70
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2 installiation

2.2.4 Connector locations

e

&
i

it
s
R
. :'E:

b e e A

. aty "';F !.-.-‘ﬂ;-rii:vlt?.';.-l:‘:;‘ll - on
. F F4um | L | - . .-.'I-.l.._.."l"
T e piel SRy PR

(R o

Vi Wi

+1 1+ +11+ +
+] ]+ + + +1 1+

S

G02 GO1 MPC

U2 V2

AR,
)

-q.h'i‘i.-i ‘;
Lo A
-_- H"l

o iy

T

e o e

1]
o
it
¥
)

o205

F13.2.5 Connector locations for transistor PMW interter 6SC6520

Ut = [/O board c = X111

N1 = Controller board d = X121

S1 = Option e = X131 and X141
G02 = Central board g = X231

G01 = Power supply

MPC = Option

A1 = Q@Gating board/inverter module

© Siemens AG 1989 Al Rights Reserved 6SC6501-0AA76
SIMODRIVE 650. {BE)
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08.91 3 Start-up
3.1 Display and control elements

WARNING

Perfect, safe and reliable operation of this equipment is dependent on
proper handling, installation, operation and maintenance.

Non-observance of the safety instructions can result in severe personal
injury or property damage.

The board contains components which can be destroyed by
electrostatic discharge. The human body must be electrically
discharged before touching electronic boards. This can be simply done
by touching a conductive, grounded object immediately beforehand
(e.g. bare metal cubicle components, socket outlet protective conductor
contact).

3.1 Operator control and display elements

The control and display system consists of three keys and one display (six-digit, 7-segment
display).

Displays

Fig. 3.1 Display board H1

The parameter setting values can be selected and changed via the display and operating and
fault messages indicated.

Changeover parameter number to
parameter value or parameter value to

parameter number

Increase parameter number or
parameter value

Fault acknowledgement with the
controller inhitited

Proceed to the next fault message if
several fault messages are available

Decrease parameter number or
parameter value

Fast change of the parameter number
or the parameter value i the positive
direction

Brief changeover (approx. one minute)
iNto the operator control mode

Fast change of the parameter number
or the parameter vaiue in the negative
direction

Table 3.1 Function of the keys in the operator control mode  Table 3.2 Fct. of keys in the fault display mocde

@ Siemens AG 1989 Aill Rights Reserved  65C6501-0AA76 3-1
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3 Start-up 08.91
3.2 QOperator control and parameter dispiays

3.2 Operator control and parameter displays

The write protection (P-51) must first he cancelled before a displayed parameter value can be
changed. This is realized by setting parameter p.51 to hexadecimal value 0004H. The
parameter value can be increased by pressing the " +" key. The change is indicated in the
display. The value s decreased by depressing the "-" key.

The parameter display can be switched between parameter aumber and the actual vaiue of the

selected parameter using the "P" key.

The values at the last digit are changed by "1" Dy briefly depressing the " +" or "~ keys. The
rate of change of the displayed value InCreases the longer the key 1S depressed. The rate of
change of the parameter values can be increased by 3 tactor of 16 by simultaneously
depressing the "P’ key and the " + " Of "= key.

Example: Parameter p-32 (speed controller integral-action time) has to be changed from 512
ms to 70 ms.

1. Depress the "P” key 10 display the parameter number.
o Depress the "-" Of " +" key to select parameter P-51 (write protection).
. Depress the "P" key 10 display the parameter value.

. Depress the "+~ key to select hexadecimal value 000 4 H.

3
4
5. Depress the "P” key 10 display the parameter number.
6. Depress the "-" key 10 select parameter P-32.

7

Depress the "P" key to display the parameter value.
512 is displayed ( = 512 ms).
8. Depress the "-" key 10 change this value to 70 ( = 70 ms).
The change 1S mmediately effective but1s not stored.

The example shows that parameters are set in physical quantities. The setting range can be
pre-programmed per software. In the example above, the integral-action time can be set
between 5 ms and 6000 ms, in a minimum ot 1 Mms increments (= 0.2 %eo). The values are
either displayed in decimal or in hexadecimal tormat. For hexadecimal display, the letter "H" 1S
nserted at the last display digit. Leading zeros are not suppressed.

If the hexadecimal format i1s selected, a decimal point is inserted at the last digit when the o
parameter number is displayed. Limit values (maximumf‘minimum) are stored in the software

for decimal value changes, which means that a parameter can only be changed within the

stored limits.

With just a few exceptions (e.g. P-110. P-115, P-116 etc.) parameter changes become
mmediately effective via the RAM memory. If the setting s to be stored, parameter P-52
(EEPROM write) must be setto 0 0 0 1 H. 0.0.0.0.H re-appears in parameter P-52 after the
value has been written into the EEPROM. In order tO transfer the setting into the EEPROM,
the write protection must also be cancelled in the hardware. This is realized by opening the
write protection jumper 31 on control board N1.

3-2 o Siemens AG 1989 Al Rights Reserved 6SC6501-0AA76
SIMODRIVE 650. (BE)



08.91 3 Start-up
3.3 Parameter grouping

3.3 Parameter grouping

The parameters in brackets are displays, while all other parameters can be changed after
writing into parameter P-51.

The parameters are subdivided into the following groups:

Operating display (refer to Section 3.3.1)

Measured value and status displays (refer to Section 3.3.2)

(P-00)

(P-01 to P-11)
(P-201 to P-208)

e Analog outputs (refer to Section 3.3.3) P-12. P-13
e Speed settings (refer to Section 3.3.4) P-14, P-15
e Ramp-function generator settings (refer to Section 3.3.5) P-16 to P-18
e Speed monitoring settings (refer to Section 3.3.6) (P-20) to P-29
® Speed control settings (refer to Section 3.3.7) P-31 to P-38
e Torque limit values (refer to Section 3.3.8) P-39 to P-50
e Key and control words (refer to Section 3.3.9) P-51 to P-53,
P-90, P-151,
P-152, P-251
® Settings for the M19 NC auxiliary function P-54 to P-62
(refer to Section 3.3.10) P-253, P-254
e Settings for motor data and cable resistance P-63 to P-65
(refer to Section 3.3.11) P-81, P-82
e Assignment and normalization of the D’A converter and P-66 to P-69
measuring sockets (refer to Section 3.3.12) P-76 to P-80
e DC link voltage settings,
forming the DC link capacitors (refer to Section 3.3.13) P-74, P-75
e Assigning the terminal functions (refer to Section 3.3.14) P-83 to P-86
(P-30)
¢ Matching the converter and motor data (refer to Section 3.3.15) P-94 to P-98

@ Siemens AG 1989 Al Rights Reserved

Software release {refer to Section 3.3.16)

Operating display (expanded with option functions)
(refer to Section 3.3.17)

C-axis settings (refer to Operating Instructions 65C6501-0AC00)

Positioning settings
(refer to Operating Instructions 6SC6501-0AD00)

Oscillation settings (refer to Section 3.3.19)

Motor data (refer to Section 3.3.20)

Selectable relay functions (refer to Section 3.3.21)
Pre-control (refer to Section 3.3.22)

Damping element (refer to Section 3.3.23)

Motor data for delta connection (refer to Section 3.3.24)

Relay function assignments (refer to Section 3.3.25)

Synchronizing controller gain (refer to 3.2.26)

6SC6501-0AA76

SIMODRIVE 650. (BE)

(P-99), (P-199)

(P-100)

(P-101) to P-118
P-157 to P-159
P-195, P-239

P-120 to P-150
P.249

P-154 to P-156
P-160 to P-177
P-185 to P-189
P-1390

P-196 to P-198
P-220 to P-237

P-241 to P-243
P-252



08.91

3 Start-up
3.3.1 Qperating display

-'!'|Il-|i|||:

3.3.1 Operating display

(P-00) The parameter value for parameter 0 indicates the unit operating status.

Y
3.3.1.1 Significance of the first digit D D D D D D

n the operating display and remains dark.

Y
3.3.1.2 Significance of the second digit D D D D D D

econd digit from the left after the DC

The first digit from the left1s not driven

The statuses of the relay tunctions are indicated in the s

link charging has been completed.

The individual display segments are assigned as follows toO the relay functions:

Response value in the
parameter

.!:!H||||.|_

Significance

P-23 P-24, P-25 P-26

Positon mit value 1 reached (option A74) “

- Position limit value 2 reached {option A74) P-145
e —

ciated relay signal i1s active, i.e. the relay has

The individual segments are it when the asso
pulled-in.

to P-241 to P-243).

Y From software release 12 the function of this relay can he changed over (refer

3-4 o Siemens AG 1989 All Rights Reserved 5SC6501-0AA7H
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08.91

Y
3.3.1.3 Significance of the third digit D D D D D D

Symbols with the following significance are inserted here:

Symbol
- The unit 1s 1n a wait condition
The progression condition is displayed at the next digit.

- All enable signals are available,
speed control 1s preselected.

. All enable signals are avatlable,
torque control is preselected.

. All enable signals are available,
M19 control s selected.

- All enable signals are avatiable,
U/f open-loop control

. All enable signals are available,
speed control in the C-axis mode is preselected.

- Holding brake in the C-axis mode

- All enable signals are available,
position control I1s selected.

© Siemens AG 1989 All Rights Reserved  6SC6501-0AA76
SIMODRIVE 650. (BE)
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3 Stan-up
13 1 Operating displays

--'Ii|'|||!|.__

the fourth digit D B [ ]

arth digit trom left betore

1.3.1.4 Significance of
the motor starts.

The progresston conditions are displayed at the to

r—
o

Symbol
- Enable gggnal jor supply Galing Lt missing

- Pulse enable sighal Mmissing (wrmmal 63)

'!|||!|i|F.|::I

. Control enable signal missing (terminal 64)

lion demanded trom the closed-loop control

When these conditions are fulfilled, the torque direc

s indicated at the fourth digit.

Symbol
- Motor operation

Of

. Generator operation

ns AG 1989 Al Rights Reserved 6SC6501-0AAT6
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08.91

3.3.1.5 Significance of the fifth digit

- Star connection 15 selected

- Delta connection 1s selected

3 Stant-up

3.3.1 Operating displays

100000

- | - Damping element is activated (P-196, P-197, P-198)

When using star-delta motors

3.3.1.6 Significance of the sixth digit D |___| D D D ﬁ]

The sixth digit from the left indicates the preselected gearbox stage. A "1" is inserted if a
gearbox stage is not available or has not been selected.

Symbol

© Siemens AG 1989 All Rights Reserved
SIMODRIVE 650 (BE)

65C6501-0AA70

Terminals 117, 118 and 119 are not activated (gearbox stage 1)

- Terminal 117 is activated (gearbox stage 2)
- Terminal 118 is activated (gearbox stage 3)

Terminal 119 is activated {(gearbox stage 4, P-83=1)

3-7



08.91

3 Stant-up

732 Measures value and stalus displays

3.3.2 Measured value and status displays

parameters P-01 to P-11:

The tollowing displays are assigned 10
- —T —
—
P-01
to Parameter Display
- ——
P-11
P-01 Speed selponl
P-Q2 Speed aclual value . +16000
P-03 Torque-generaing current components Yo _180.0 - +180.0
P-04 M ¢ M ginax, OF 3DOVE Npares P7P max (P-39) %o o - +100.0
\ P-05 Motor frequency Hz g - +300.0
P-06 DC hnk vollage V 0 - +660 \
P-07 DC hnk current A - 300 - +300
P-08 DC link power | kW _ 1600 - +160.0
509 | Supply frequency | Hz o . +1000 |
| P-10 Glalor lemperaluft °C g - +150
P-11 Giatus of the binary nputs Hex
Example for P-11: All terminals are activated, operator control keys are not
P-201
to Parameler
pP-208

Posiion setpoint
Positon actudl value

Position setpomnt

Unassigned
Motor frequency
Motor voltage (phase-lo-phase}

Pulse trequency
Pulse/motor frequency ralio

3-8 o Siemens AG 1989 Al Rights Reserved 6SC6501-0AATE
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08.91 3 Start-up
3.3.3 Analog outputs

3.3.3 Analog outputs

The analog output voltages at terminals 75 and 16 can be finely adjusted via parameters P-12
and P-13. For a 100.0% setting (50%), 10 V (5 V) is output for the maximum values
[nmax (P'29): Mdrnax, Oor pmax (P'Sg, P'46)].

P-12 Fine normahzation of the D/A converter

|Speed actual value| (address 272 - terminal 75/76) - 200.0 % - +300.0 %
The fine normalization s only vahd if: P66 = 0272H
P-67 =0000H

The speed actual value is output via terminals 75/76 (D/A converter 1/address 272).
The maximum value of + 10 V is output when the maximum speed, which i1s set via
P/29, is reached, and P-12 is 100%. The output voltage to the customer’s measuring
instrument can be adapted using P-12 ( + 10 V). The polarity can also be reversed
(e.g. P-12 to -80.0%, the output signal at maximum speed (P-28) at terminals 75/76 1Is

then - 8.0 V)
P-13 Flne normalization of the D/A converter
IM¢Mgmax| or |P/Pnay| (address 274 - terminal 16/77) -~ 200.0 % - +300.0 %
The fine normalization i1s only vahd if: P68 = 0274H
P69 = 0000H

The main spindle motor utilization is displayed with the voltage output via terminal
16/77 (D/A converter 2/address 274). In this case, the motor torque is used from n=0
up to rated speed to calculate the motor utilization, and above rated speed, the motor
output. The actual torque limits (P-39 to P-46) are taken into account. The voltage
output via terminal 16/76 to the connected measuring instrument can be matched
using parameter P-13. In this case, +10 V is output when +100% Is entered into
parameter P-13 and the motor torque or the motor output has reached the actual
effective limit (P-39 to P-46).

The analog output 3, terminal 18/78 (D/A converter 3/address 31E) indicates the motor rated
power (Pnmotor) 5 V, and cannot be finely normalized.

© Siemens AG 1989 All Rights Reserved  6SC6501-0AA76 3-9
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3 Stan-up 08.91
3 34 Speed setings

3.3.4 Speed settings

P-14 Normalization ngg ( = tacho-adjustment) - 250.0 % - +250.0 0
With parameter P-14, the speed can be set which
should be attained with the + 10 V analog input voltage.
At N = 10V and P-14 = 100 °o. 4 x rated speed (Neaed)
s reached, If P-28 =z 4 N ea
The sign of parameter P-14 dehines the motor direction of rotation:

+ = Clockwise rotation for positive speed setpont
= Counter-clockwise rotation tor positive speed setpoint

P.15 Olffset correction of the Nge INput { = dnft compensation) 0000H
e.q. positive correction value 002FH
negative correction value FFDOH
The hexadecimal format i1s used here in order 10 permit

fine adjustment of the setting .
Terminal
P-113 setting

' 0
S

P-113 Speed setpoint channel selection
The speed setpoint can be controlled via
terminals 56/14 or 24/8 of the /O board.
These setpoint inputs can be switched with P-
113.

3.3.5 Ramp-function generator settings

The ramp-up and ramp-down times of the ramp-function generator can be separately adjusted
via parameters P-16 and P-17.

P-16 Ramp-up time (from n=0 10 Nyax) 0.00 - 32.00 s
P-17 Ramp-down time (from Npax O N= 0) 0.00 - 32.00 s
P-18 Degree of rounding-off (0 = no rounding-oft) 0-10
3-10 o Siemens AG 1989 All Rights Reserved  6SC6501-0AA76
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08.91 3 Start-up
3.3.6 Speed montornng sethings

3.3.6 Speed monitoring settings

P-21 Response value of the nyg < nyyn relay 0 - 6300 RPM

P-22 Response value of the internal ny,, sensing in order to brake 0 - 1500 RPM
the drive smoothly. When speed n,,,, 1S reached, the dnve IS
switched to a no-torque condition and coasts down with
the kinetic energy. This n,,, threshold 1s not
identical with the response vatue of the ny,,, retay but can
however be set to the same value.

P-23 Response value of the ny <ny relay (Gearbox stage 1 0 - 16000 RPM
P-24 Response value of the nye <ny, relay Gearbox stage 2 (term. 117) 0 - 16000 RPM
P-25 Response value of the ny <n, relay Gearbox stage 3 (term. 118) 0 - 16000 RPM
P-26 Response value of the nyo <n, relay Gearbox stage 4 (term. 119) 0 - 16000 RPM

P-27 Response value of the ny;y = Ny relay. 0.1 % - 11.0 %
The tolerance bandwidth of ngy = Ny
response value can be entered via P-27. This
percentage value is referred to the rated speed.

P-29 Maximum motor speed setting 4-pole motors: 0 - 11500 RPM
(speed limiting) 2-pole motors: 0 - 20100 RPM

3.3.7 Speed control settings

The speed controller has a Pl characteristic, which is separately adjustable for tour gearbox
stages.

P-31 Speed controller gain (Gearbox stage 1 0.0 - 120.0
P-32 Speed controller integral-action time (Gearbox stage 1 5 - 6000 ms
P-33 Speed controller gain Gearbox stage 2 (term. 117) 0.0 - 120.0
P-34 Speed controller integral-action time Gearbox stage 2 (term. 117) 5 - 6000 ms
P-35 Speed controller gain Gearbox stage 3 (term. 118) 0.0 - 120.0
P-36 Speed controller integral-action time Gearbox stage 3 (term. 118) 5 - 6000 ms
P-37 Speed controller gan Gearbox stage 4 (term. 119) 0.0 - 120.0

P-38 Speed controller integral-action time Gearbox stage 4 (term. 119) 5 - 6000 ms

© Sicmens AG 1989 Al Righls Reserved 6SC6501-0AA76 3-11
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3 Start-up 08.91
3.3.8 Torque imuls

3.3.8 Torque limits

The imit setting 1s referred to the motor rated torque in the constant torque range. When the
rated speed 1s exceeded, 1.e. in the constant power range, the torque limiting is referred to the
actual operating pomt. For example, when set to 100%, the rated torque is the maximum

torque up to rated speed. When the rated speed is exceeded, the torque imit characteristic
decreases as a tunction of 1 n, which reaches the rated output.

The lowest setting 15 always eftective it several imits are active.

P-39  1st torque limut 0.0 - 180.0 %%
Absolute torque hmit

P-40  Limit for braking operation in % of the maximum motor torque 0-100 %
(can be reduced by limiting).

P-41 2nd torque hmit 0.0 - 180.0 %
Torque imiting, which can be activated via terminal 111,
and (possibly) P-50 .

P-42  Torque mit setting, which briefly hmits the speed controller 25 - 80 %
output after changing over from motor to generator operation.

P-43 Duration ol the torque mit of P-42 40 - 200 ms
P-44 Torque limit for gearbox stage 2 (term. 117) 0.0 - 180.0 %
P-45 Torque hmit for gearbox stage 3 (term. 118) 0.0 - 180.0 %
P-46  Torque hmit tor gearbox stage 4 (term. 119) 0.0 - 180.0 %
P-47 My > My, relay 0.0 - 100.0 %

The setting refers to the actual torque limit.

P-48 Normahzation Mg *) - 250.0 - +250.0 %
P-49  Offset correction Myge™) O00COH
P-50 Changeover speed from the 1st to the 2nd torque limit, 0 - 11500 RPM

it terminal 111 .1s activated. The 2nd torque limit is active, if
terrminal 111 is activated, and the changeover speed of P-50 is
exceeded.

3.3.9 Key and control words

P-51, Key word for the ability to change parameters (write protection O00O0H
P-151 s cancelled by writing into P-51). The contents are initialized with
P-251 0 0 0 0 H when the unit is switched-on.

By writing 0 0 0 4 H into P-51, write protection, e.q. for parameters
P-12 to P-79, P-83 to P-85 etc. is cancelled.

P-52, By setting P-521t0 0 0 0 1 H, the EEPROM is overwritten with the 0000H
P-152 contents of the EEPROM duplicate in the RAM when the hardware write

protection I1s cancelled (write protection jumper S1 on the control

board N1 must be open). LED3 is lit (Section 3.3.12).

) Only effective in the open-loop control torque mode (terminal 158) (refer to Sectron 3.5.2)

3-12 © Siemens AG 1989 All Rights Reserved  6SC6501-0AA76
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08.91

P-53

(P-90) Control parameters

© Siemens AG 1989 All Rights Reserved

Display

3 Start-up

3.3.9 Key and control words

Various control functions can be selected and changed by setting
bit patterns in the P-53 command parameter. These entries can
be combined with each other.

Iif the least significant bit (bit 0) ts not set, the "ready” relay pulls-
in if a fault is not present, puise and controller enable signais are
available and the motor i1s magnetized.

If the least significant bit (bit 0) 1s set, the relay pulis-in when no
fault 1s present.

When bit 3 is set, the setpoint input via the select terminals Is
enabled (P-83 to P-85) (Section 3.3.14).

When bit § is set, an additional fault acknowledgement 1s
initiated when a change is made from controller enable to
controller inhibit with DC link voltage available.

When bit 6 is set, fault signal F-01 and F02 are automatically
acknowledged after voltage return if controller enable is not
avatlable.

When bit 7 is set, the DC link controller is already enabled when the AC

main spindle drive has pulse enable (only relevant for SIMODRIVE 690).

Iif bit 8 is not set, a setpoint input <6 RPM is evaluated as
0 RPM.

If bit 8 is set, a setpoint can be continuously input down to speed 0

If bit 9 is set, a changeover is made from the n, relay function
to the selectable relay function (P-185 to P-189).

If several bits are set, the appropriate combination should be
added in hexadecimal form, e.g.:

Setbits 0,6, 7and 8 =
0001TH+0040H+0080H+0100H=01C1H

The following functions can be selected.

operaton (P-62)

1= ernror
message "F-15"
15 suppressed

:n:lit:llegrator Parameter format
N =~ H

(speed controller) |15 0 gﬁz‘gz

selected n M19 =

0000H

0001H

0008H

0020H

0O040H

0O0C80H

0000 H

0100H

65C6501-0AA76
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3 Start-up
3.3.10 Settings lor NC auxihiary function M19 (onented spindie stop)

08.91

3.3.10 Settings for NC auxiliary function M19 (oriented spindle stop)

The settings for the NC auxiliary function M13, which are relevant for optimizing the spindle
posiioning and controlled standstill operation, are located in this parameter area (also refer to
Section 3.4.1).
The tunctions of this parameter are only switched-in when the "M19 operation” signal is
available at the assigned terminal, which is in turn selectable via parameters P-83 to P-85
(assignment of the terminal functions).

P-54

P-55

P-56

P-57

P-58
P-59

P-60

(P-61)
P-62

P-253

P-254

3-14

Speed setpoint normalhzation factor for M19 operation. - 200.0 % - +250.0 %

This normalization factor is selected especially for spindle
positioning via the NC i the speed limit, entered in P-56, Is
fallen below.The entered normalization factor must have
the same sign as for P-14.

Offset correction of the speed setpoint channel in M19 operation.
The correction, entered via P-15 is effective when this operating
mode IS not selected (also refer to Section 3.3.4).

Speed changeover point of the setpoint normalization factor.
When the entered speed is fallen below, the normalization
factor depostited in P-54 becomes effective.

P gain of the internal position controller.
Normalization 0 1 0 0 H corresponds to Vp = 1.

Gain of the speed actual value evaluation for M19-operation.

Position bandwidth of the speed setpoint channel in M19 operation.

Input of the positioning window in increments ( +/ - ).

Monitoring time ("in position”) for switching-in the internal
position controller. The selected monitoring time runs in P-60
when the entered position bandwidth (P-59) is reached and is no
longer left. The internal position controller is switched-in after this
time has expired.

Output of the internal position controller

Speed actual value threshold for switching-in the | component
of the speed controller. The integrator inhibit for M19 operation

IS activated by setting the switching bit 2461 0 H in parameter P-90.
The | component is switched-in again when the absolute value of the

speed entered in P-62 s fallen beiow.

Limit value for the speed actual value generated from the rotor angie.

OCOO0H

0 - 8000 RPM

OCOO0OH

1-10
0000H

0.0-16.0s

OOCO0O0OH
0-3000 RPM

O000H

When the speed actual value exceeds the value in P-253, the standard

speed actual value generation is selected.

Shutdown threshold M19

The internal position controller is disabled when the speed setpoint
exceeds the value in P-254,

O0CO0O0H

© Siemens AG 1989 Al Rights Reserved 65C6501-0AA76
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08.91 3 Starl-up
3.3.11 Setungs for motor data and cable resistance

3.3.11 Settings for motor data and cable resistance

All motor type-specific data required for the controt are automatically transferred with the motor
code number (refer to Section 3.3.15). Here, it 1s only possible {(and necessary) 1o set a lower
maximum motor temperature and cable resistance.

P-63 Maximum motor temperature 0-150 °C
When the set temperature is exceeded, the “motor
overtemperature alert” relay signal 1s realized atter
approx. 30 s, and after 4 minutes, fault message F-14.

P-64 Fixed motor temperature 0-150 °C
When a temperature other than 0°C is entered here, then the
measured temperature is not used for calculation, but the
specified temperature, and the motor temperature monitoring
1S no longer operational.

P-65 C(Cable resistance 0 - 9999 Mm{
The cable resistance to be calculated of a phase of the feeder
between the motor and the converter is entered here.

P-82 Magnetization integration time

Integration ime

200 s
400 ns
800 ms
1600 ms
3200 ms

© Sicmens AG 1989 Al Rights Reserved 6SC6501-0AA7H 3-15
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3 Starl-up 08 .91

3312 Assignment and normiaghzation of the DA converlers and MEeAsutng SOCkels

3.3.12 Assignment and normalization of the D/A converters and
measuring sockets

Measuring sockets are provided on the processor board as diagnostic aids. These measuring
sockets are driven from D A converters, which can be freely assigned via parameters.

The D A assignment to the data to be measured 1s realized by entering the associated RAM
address into parameters P-66, P-68 or P-76. The address assignment can be taken from a
"hist of vanables”.

Measuring socket 1™ is permanently assigned to the DC link current setpoint and cannot be
changed.

The contents of the associated addresses are normahized via parameters P-67, P-69 and P-77.

Normalization s realized by shifung the selected data values to the left. 15 x shifting operations
to the left are possible (setting parameter to 0 0 0 F, hexadecimal tormat).

The D A converters have an 8-bit resolution. Only the most significant byte is evaluated for a
word. It 7 FH 1s availlable at the D/A converter, + 10 V analog is output and for 8 0 H, - 10 V.
For D/A converter 3, the H byte is output at the lefthand measuring socket, and the L byte at
the righthand measuring socket.

The H byte and the L byte of the address specified in parameter P-76 are output at terminal
18/78 of the input/output board.

(Encoder, track A)

(Encoder, track B)

(Wnite protection,
EEPROM)

Fig 3.2 Locaton of the measuring sockets and LEDs in the front panel of control board N1

3-16 © Siemens AG 1989 All Rights Reserved 6SCE501-0AA 76
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08.91 3 Start-up
3.3.12 Assignment and normahzation of the D/A converiers and measurnng sockets

..............................
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

The analog outputs of the input/output board are connected in parallel
with those of the CPU (D/A converter 1 to D/A converter 3). Thus, it
should be ensured that when operational the addresses of those
quantities which are to be displayed on external instruments are stored
in P-66, P-68 and P-76.

T T,
P-66 Assignment of D/A converter 1{RAM address: 027 2 H = lnacl| *1) OOO0O0OH
P-67 Normalization of D/A converter 1 (shift to the left) 0000H
P-68 Assignment of D/A converter 2 (RAM address: 02 7 4 H = |My/Mymay|

for N < Neaeq [P/Pmax] for n> neaeq ™) 0000H
P-69 Normalization of D/A converter 2 (shift to the left) O00O0H
P-76 Assignment of D/A converter 3 (RAM address: 03 1 EH =Py ™)) COOO0OH
P-77 Normalization of D/A converter 3 (shift to the left) O0O0O0H
P-78 Offset of D/A converter 1 OO0OH
P-79 Oftset ot D/A converter 2 O0O0OO0OH
P-80 Offset of D/A converter 3 OOO0OO0H

Example:
Speed actual value measurement as analog quantity

The address of the "speed actual value” data word is entered into parameter P-66. The
internal speed actua! value normalization is 1500 RPM = 1 0 0 0 H.

When a normalization entry of 0 0 0 1 H is made into parameter P-67, the data word to be
output is shifted 1 digit to the left (multiplied by 2). This means that the bit pattern 2 0 H 1S
available at the D/A converter at a speed of 1500 RPM (2x 1 000H = 200 0 H, only the

most significant byte is output, i.e. 2 0 H).

This corresponds to an analog output voltage of

v 10V
TFR - e X537

20H X =25V

"}  Factory seting
An overflow protection is programmed for address 027 2H (ngg). 027 4 H (Myor P)and 02 EAH (M)
This overflow protection however is only effective, when no left shift is entered in parameters P-67. P-69 and
P-77 and no offset correction in parameters P-78, P-79 and P-80.

© Siemens AG 1983 All Rights Reserved  6SC6501-0AA76 3-17
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3 Stant-up 08.91
3.3.12 Assgnment and normahzation of the D/A converters and measunng sockets

llustrating the analog output signal via a D/A converter with various normalizations usiNg as an
example, Ny (acceleration from 0 - 1500 RPM).

| Speed actual value
Normalization 1500 RPM = 1000 H

7FH 410V

7 0H -
127 steps

6 0H

o0 H

| 1500 RPM =5V
40H45V

0004H, e
L 4 left shift

30 H - operations (16)

64 steps

LRIy

0002 H, i1e. 2 xleft
shift (2)

20H125YV

1500 RPM = 125V

1 0 H 16 steps

1500 RPM = Q V

- S T aEE S I e s -----—_---_—_———-—-—.-—.—.--

50 ms 100 ms 150 ms

0 H

EOH

DOH

]G,

COH-{—=3V

BOH

AQOH

90H

BOHA—-10V

-!rHiI|:||
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08.91

3 Start-up
3.3.12 Assignment and normalization of the D/A converiers and measuring sockets

Assignment list for the D/A converter (measuring sockets):
(speed controller optimization vaiues)

Value

before
function generalor

N

tunction generator

Ract

Myse: 0402H 0001H [4000H =
0000H |4000H =1

<ol after

Address, Normahzation,
hexadectimal hexadecimal
ramp-| 034 AH 00O VH 4000H =10V 1DV
O000H 4000H =10V

ramp- 10 V

o o
S S
&
0 O
< <

Additional addresses of vanables for diagnostics (list of variables)

O2EAR
0314H
0316H
0318H
031EH
0322H
0324H
0344H
0402H
0440 H
J74EH
0940H
0374H
0352H
0D34H
0380H
0382H
038CH
0750H
080AH
083CH
08 A4H
034CH
0870H
0C88H

Torque

Magnetization current setpoint

Active current setpoint (torque setpoint, C axis)
Absolute stator current setpoint

Power

Current setpoint, phase R

Current setpoint, phase S

Slip frequency setpoint

Torgue setpoint

Rotor flux setpoint

Speed satpoint (C axis)

Speed setpoint

Speed setpoint after the ramp-function generator
Speed actual value

Speed actual value for U/t open-loop control
Angle between stator voitage and rotor flux axis
Angle between stator voltage and stator axis
Angle between stator axis and rotor axis (position actual value)
Speed actual value (C axis)

DC link voltage

Finng angle, supply-side gating unit

DC link voltage (smoothed)

Synchronization controller output
Motor/generator operation

Position controller output (M19)

By writing 0 0 0 1 H into parameter P-184, the converter is switched-over from speed closed-
loop control to U/t open-loop control. In this mode, operation is also possible with faulty actual
values, by using the stored voltage/frequency charactersitic.

© Siemens AG 1989 AH Ruyhts Reserved
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3 Start-up 08 91

3.3.13 Setungs for the DC ink volage forming the DC hink capacitors

3.3.13 Settings for the DC link voitage forming the DC link capacitors

P-74

P-75

DC hnk voltage 570 - 600 V

The DC link voltage can be changed via this parameter.
Factor setting, from sotftware release 14 onwards: 600 V (previously 575 V)
Forming 000O0H

The DC link capacitors should be formed when fault message F-42 appears when the
converter 1s hrst switched-on after a long storage time, or when the line fuses blow.

0 0 0 1 H should be entered into parameter P-75, and loaded into the EEPROM with
P-52.

The forming sequence should be taken from Section 3.4.

3.3.14 Assigning the terminal functions

P-83
to
P-86

3-20

Display

The terminals can be assigned varnious functions per software wvia OO0 H
parameters P-83 to P-86. The tunction of the selected terminal is
displayed via P-13 (reter to Section 3.3.6).

P-83 Terminal 119
P-84 Terminal 158
-85 Terminal R

P-86 Terminal 118

The following functions can be assigned to the terminals:

Gearbox stage 4

Torque open-loop contro!

Remote
acknowledgement

M 13 operation

Gearbox stage 3

Delta connection for

operation with a star-delta
motor

© Siemens AG 1989 All Rights Reserved 6S5C6501-0AA76
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08.91 3 Start-up
3.3.14 Assigning the terminal functions

Display

Unassigned

Only clockwise
rotation

Only counter-
clockwise rotation

lllll. =7
Speed controller, integrator
Talalle]l

The "only clockwise rotation”, "only counter-clockwise rotation” and "nggy = 07 settings can

only be activated, when the appropriate enable signal is provided with P-53, 1.e. bit 3 is set
(0 0 08 H).

The following basic setting is set in the factory:

P-83 000 1H = Gearbox stage 4
P-84 0002H =Torque open-ioop control

P-85 0004H = Remote acknowledgement ("reset”)
P-86 0200H = Gearbox stage 3

Example:

If M19 operation function is to be selected via terminal 158, parameter P-84 must be changed

' to0008H.
(P-30) Displaying the functions set via terminals 113, 158 and R (P-83 to P-86). These are
only displayed, when the corresponding function is set and the terminal 1s activated.
Display |: 5
]
:. - Speed COﬂlfDIIOr_ Gearbox stage v
LN e integrator mhibil 4 A
S~ _— Gearbox slage Nept M, open-loop ~—— _—
T T 3 CW rotation control T
v A configuration Nser- Remote v
A on CCW rotation | acknowiedge. A
o S~ — L =0 M19 aux. | ~_—
$J A ! lunction A
-
—~— © Siemens AG 1989 Alt Rights Reserved  6SC6501-0AA76 3-21
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3 Start-up 08.91
3.3.15 Maiching the converter and molor data

3.3.15 Matching the converter and motor data

P-84 DC hknk capacitance in pF 0 - 30000 pF
The available DC Iink capacity must only be matched for
combination units (SIMODRIVE 690).
The associated converter and motor data are selected with parameters P-95, P-96 and P-98,
and transferred trom the EPROM into the RAM and EEPROM when 0 0 0 1 H1s written into P-
37 (in the EEPROM).

P-95 Matching the converter data 1- 14
PWM converter | Code number
parameter P-95
65C6502 6
65C6503 8
65C6504 3
65C6506 13%)
656508 2
| 65C6512 4
65C6520 14

------------------------------------------------------------------------------------------------------------------

i-.'.-qld"-..i.- r‘hrnl--ll'-.q % ok fmdd®FFF A v W ety T B '} -li-.-."..r 4 " pom 1-:4!|lri||-I||r"'-ru.qq.-'ll'qpqplq'-'|.|--|....a.,. e I R a', ',l,.".|."l.'__',‘_'_'_FI_'l'l‘lrl‘l-l.lill__h.,! iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
--------------------------------------------------------------------------------------------------------------------------------
......

.......
.....
.......
......

o
.....

If a new code number, which is ditferent than the original code number, |

is to be entered into P-95 or P-96, this must be realized via the

“tnitialization” function (P-97), so that the appropriate data sets are

transferred. B

aaaaaa
.....
11111
+++++
......
------

------

PR a

N R s L St m R a m o R R A AN 4 F . | L]
[ L B T don 4T+ Jd Fpd B A= B gk

g - ol o ’ e att T R
- . C I LN N S N ] kg b ha woa R F ' - ) a ) . - . - ,7. PR DT
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-----------------------------------------------------------
..............................................................................................................................................
.......................................................................................................................................................................................................................
........................................................................................................................................................................................
....................................................................................................................................................................................................................
.........................................................................................................................................................................................................
..............................................................................................................................................................................................................
.............................................................................................................................................................................................
..........................................

lllllllllllllllllllllllllllllllllll
..............

P-97 Intiahization (also refer to Section 5.2) O0O0O0OH
P-88 Encoder pulses per motor revolution 256 - 32000

*)  For 658C6506-3AA00/01 converters, code number 1 must be entered.
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08.91 3 Start-up
3.3.15 Matching the converter and motor data

Example:

P-95 is displayed after the converter is switched-on. This indicates that initialization is required.
The converter type must be entered into parameter P-35, the motor type into P-96, and the
number of encoder pulses per motor revolution, into P-38 (Section 3.4).

0 0 0 1 H should then be written into parameter P-97 so that the selected type data is
transterred from the EPROM into the RAM and EEPROM. In this case, the write protection
jumper S1 on the control board N1 must be opened (cancels the hardware write protection).

P-96 Matching the motor data*) 101 - 175

PWM converter at n x overioad capability

AC molor parameter

1PH5101-4CF4 1500 101 6SC6502 | 6SC6502 | 6SCE502 | 65C6502
1PH5101-4CG4 2000 114 6SC6502 | 6SC6502 | 6SC6502 | 65CH6502

65C6502
65C6502

1PH5104-4CF4
1PH5104-4CG4

65C6502
6SC6502

1500 102 65C6502
2000 115 65C6502

| 65C6502
63C6502

1PH5106-4CF4 1500 112 6SC6502 | 6SCE503 | 6SCH503 | 6SCH6503

65C6503
65C6503
6SC6503
6S5C6504

65C6503
6SC6503
6SC6503
65C6504

1PH5107-4CF4
1PH5107-4CG4
1PH5107-2CH4
1PH5107-4CZ4

6SC6502
6SC6503
6SC6503
6SC6503

1500 103 65C6502
2000 116 6SC6502
3000 121 65C6502
3000 123 65C6503

1PH5108-4CF4 1500 113 6SC6503 | 6SCE503 | 6SC6503

65C6504

1PH5109-4CG4 **) 2000 127 6SC6503 | 6SC6503

6S5C6504
6S5C6504

65C6504
6SC6504

1PH5131-4CF4
1PHS5131-4CG4

65C6504
65C6503

65C6503
65C6503

1PH5137-4CF0
1PH5137-4CF4
1PH5137-4CG4
1PH5137-2CH4

65C6504
65C6506
6SC6506
65C6506

6S5C6506
65C6508
65C6508

65C6506
65C6506
6SC6506

6SC6506
65C6506
6SC6506

65C6508
65C6508

65C6506
65C6508

6SC6506
65C6506

6S5C6506
65C6506

1PH5138-4CF4
1PH5138-4CG4

65C6506

6SC6508
65SC6508

6SC6506
65C6506
6SC6506

1PH5161-4CFO0
1PHS161-4CF4
1PH5161-4CG4

6SC6508 | 65C6508
6SC6508 | 65C6508

6S5C6512 | 6SC6512
6SC6512 | 6SC6512

6S5C6512
6SC6512

65C6512
65C6512
6SC6512
65C6512

65C6508
6SC6508

65C6512
65C6508

1PH5167-4CF4 (82A)
1PH5167-4CF4 (86A)
1PH5167-4CF4 (90A)
1PH5167-4CG4 -
1PH5167-4CF5 6SC6512 | 6SCB512 | 65CH512 | 656512
1PH5167-4CG5 6SC6512 | 6SC6512 | 65C6512 | 6S5C6512
1PH5167-4CZ24 6SC6508 | 6SC6508 | 6SC6508 -

v --- vy prvsy prvsy [

)  The converter settings must be agreed upon with Siemens AUT E243 if motors are used which are not histed

in this table.

=~}  Up to software release 11, code No. 123, in software release 12, no code No.; from software release 13,
code No. 127
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3 Start-up
3.3.15 Malching the converter and motor data

Motor data trom software release 14 onwards °)

1PHB206-4CB4

1PH6186-4CB4

32
2 | o |

6SC6508

Motor data from software release 14 onwards: Y - A motors )

1PH6186-4CB8

1PH206-4CB8

500/1250

08.91

65C6512 | 65C6512 | (65C6512) {6806512)I

65C6508 | 65C6512

500/1250 65C6506 | 6SC6508 | 6SC6508 | 6SCE508

RS [y prs—

"} It motors are used which are not listed in these tables, then this must be coordinated with AUT E242

3-24
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3 Stan-up
3.3.15 Malching the converter and motor data

P-96 Matching motor data (continued) **)

T el L

|AC motor

1PH6101-4CF4
1PH6101-4CG4

1PH6103-4CF4
1PH6103-4CG4

1PH6105-4CF4
1PH6105-4CG4

1PHG6107-4CC4
1PH6107-4CF4
1PH6107-4CG4

1PH6131-4CF4
1PH6131-4CG4

{ 1PHE133-4CB4
1PH6133-4CB8
1PH6133-4CFO
1PH6133-4CF4
1PH6133-4CG0
1PH6133-4CG4

1PH6135-4CF0
1PH6135-4CF4
1PH6135-4CG4

1PH6137-4CB4
1PH6137-4CB8
1PH6137-4CF4
1PH6137-4CGO
1PH6137-4CG4

1PH6138-4CF0O
1PH6138-4CF4
1PH6138-4CG4

1PH6161-4CF0
1PH6161-4CF4
1PH6161-4CG4

1PH6163-4CB4
1PH6163-4CB8
1PH6163-4CF0
1PH6163-4CF4
1PHE6163-4CG4

1PH6167-4CB4
1PH6167-4CB8
1PHB167-4CFQ
1PH6167-4CF4
1PH6167-4CGO
1PHB6167-4CG4

1PH6186-4CE4 42
1PH6186-4CH4

1PH6206-4CE4

l
1PH6206-4CF4

listed in this table.

Rated
o
[(RPM]
3.7 1500
4.7 2000
5.5 1500
7.0 2000
7.5 1500
9.5 2000
5.0 750
9.0 1500
11.5 2000

1500
2000

500

650/1250

1500
1500
2000
2000

1500
1500
2000

500 6SC6506 | 6SC6506 | 6SC6506 |6SC6508
650/1250 6SC6503 |6SC6503 § 6SC6504

1500 6SC6506 | 6SC6506 |6SC6508 | 65C6508

2000 6SC6506 | 6SC6506 | 6SC6508 | 65C6508

2000 6SC6506 |6SC6508 |6SC6508 | 6506508

1500
1500

2000

700/1250 204 6SC6504

650/1250 206 65C6506

22 1500
22 1500
28 2000
11.5 500
11.5
30 1500
30 1500
38 2000
14.5 500
14.5
37 1500
37 1500
45 | 2000
45 | 2000
1250
1500

S0
63
76

PWM converter at n x overload capabiity |Max.
speed
0 [z [ e | re lem

6SCB502 |6SC6502 [|6SC6502 | 65C6502

141

142 6SC6502 |6SC6502 16SC6502 | 6SC6503

143 6SC6502 | 6S5C6502 |6SC6503 [ 65C6503

144 6SC6502 | 65C6503 | 6SC6503 | 65C6503

145 6SC6503 | 65C6503 |6SC6503 | 6SC6504 | 9000
146 6SC6503 { 65C6503 [6SCH504 | 65C6504

171 6SC6503 | 65C6503 [65C6504 | 65C6504

147 6SC6503 | 6SC6503 | 6SC6504

148 6SC6503 {6SC6504 | 6SC6504 | 65C6506

6SC6504 {65SC6504
6SC6504 |65C6504 | 656506

6SC6503 | 65C6504 | 65C6504
6SC6502 | 6SC6504 |65C6504
63C6504 | 6SC6504 | 65C6504
6SC6504 |6S5C6506 | 6SC6506
6SC6506 | 6SC6506

6SC6506 | 6SC6506 | 6SC6506

6SC6506 [ 6SC6506 | 6SC6506
6SC6506 | 6SC6506 | 6SC6506
6SC6506 | 6SC6508 {65C6508

6SC6503
65C6504

65C6503
65C6502
65C6503
6SC6504
65SC6504
65C6504

6SC6504
65C6506
6SC6506

6SC6506 | 6SC6508 165C6508
6SC6508 | 6SC6508 [ 65C6512

6SC6508 | 6SC6512 | 6SC6512

6SC6508 |6SC6508 | 65C6508
6SC6508 [ 6SC6508 | 65C6512

6SC6508 | 6SC6512 |65C6512

6SC6508 |65C6512 |6SC6512
6SC6506 | 65C6506
6SC6512]65C6512 |65C6512
6SC6512 |6SC6512 |6SC6512 | (8000) *)
65C651216SC6512 |6SC6512

6SC6512|65C6512 [|6S5C6512
6SC6506 | 6SC6506 | 6S5C6506
168 65C6508 | 6SC6512|65C6512 16506512
169 6SC6512 |6S5C6512 |6SC6512 |6SC6512
182 6SC6508 |6SC6512 |65C6512 |6SC6512
170 6SC6512 |65C6512 6SCH512 |6S5C6512

108 |6SC6508 |65C6512|6SCH512{6SC65121 5000
139 |65C6512 |65C6512|6SCE512 {65C6512 | (7000) *)

65C6506
65C6508

6S5C6508

162 6S5C6506
163 6SC6508
164 6SC6508

174 6SC6508

165 6SC6508
166 65C6512
167 65C6512

175 6S5C6508

1250 128 (1.3) |6SC6512 {6S5C6512|65C6520 16506520 5000
1500 140 6SC6520 {6SC6520 | 65C6520 | 6SCES520 | (7000) *)

"} Special version with higher-quality bearings
=} The converter setting data must be coordinated with Siemens AUT E242 if motors are used which are not
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3 Starl-up
3.3.16 Software releasce

3.3.16 Software release

08.91

The software release is designated in the last two digits of the number on the control board
EPROM (also refer to Section 4.2). Parameters P-99 and P-199 indicate the software release

date.

(P-99) Control sottware release date

(P-199) Gatng unit software release date

Display

Overview of the software releases:

3-26

Reilease

03
04
05
06
Q7
08
09
10
11
12
13
14

Control software

I

Display in P-99 Display in P-199

OAEB (04. 87)

1987
3158
2788
07A8
0839
0979
1099
1109
1250
13113
1461

Last digit of the year

Month in hexadecimal notation

Day

Gating unit software

04 0429
05 0540
05 0540
05 0540

© Siemens AG 1989 All Rights Reserved 6SCB6501-0AA76
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08.91 3 Stan-up
3.3.17 P-100 operating display

3.3.17 P-100 operating display

(P-100) The P-100 operating display is identical with P-00 up to the 5th digit. The tollowing
symbols are inserted at the 5th digit for positioning operation.

Position value 1s externally input (terminal 517 at L potential).

Position 1 1s input from the internally stored value (P-121 to P-124)
(terminal 512 — H and terminal 517 — H).

The following 1s selected: Incremental progression by the value set
In parameter P-127 |
(terminals 512, 517 and 513 — H).

.
Position 2 is input from the internally stored value (P-125)
(terminals 512, 517 and 516 — H).

3.3.18 Parameter for options A73, A74 and A75

Parameters P-101 to P-150Q, P-157 to P-159, P-195, P-239 and P-249 are used for the options
A73-feed control for C axis, A74 spindle positioning and A75 feed control for C axis and
spindle positioning. They are described in the Instruction Manual of the option boards.

Order No. for A73: IGSC6501-0ACOO
for A74: 6SC6501-0AD0O0
for A76: 6SC6501-0AEQD

3.3.19 Oscillation setpoints

P-154 Oscillation setpoint 1 O0O00CH
P-155 Oscillation setpoint 2 O0OO0O0OH

Hexadecimal format is used for the setting
Normalization: Rated speed = 1 000 H

P-156 Oscillation time interval 0.01 - 60.00

Oscitiation
< .
0= = == mimimm setpoint 2
Oscillation setpoimt™ P-155
P-154
Oscillation time interval P-156
© Siecmens AG 1989 All Rights Reserved 6SC6501-0AA76 3-27
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3 Start-up 08.91
3.3.20 Motor data

3.3.20 Motor data

P-160 The data for motor types not stored and motors from other manufcturers can be

to entered via parameters P-160 to P-176. It a motor 1s not included in the hst In Section

P-177 3.3.15, then it can be entered using parameters P-160 to P-176. When parameter P-
177 1s then set to 1, motor data 1s calculated from parameters P-160 to P-176 and
stored. Code No. 99 is then displayed in P-96.

Parameters P-160 to P-176 must be completely entered before

parameter P-177 is set to 1.

P-176 Torque reduction (from software release 12, input in RPM) 0-10 000 RPM

The speed cut-in point tor reducing My 1s defined, taking into account the motor
stabiity hmit, using P-176. A change of the parameter contents is first effective after a
system reset (supply OFF-ON).

The parameter contents need not be changed if the motor type was loaded via P-96.
P-180 Flux reduction 25 - 100 %

The flux can be reduced via P-180. This allows the motor noise to be reduced to
approx. 125 Hz motor frequency. The flux reduction however results in a higher
current at the same torque. The My limit (P-39 etc.) must be reduced to prevent the
converter from being overloaded.

3.3.21 Selectable relay function

The ny relay function can be changed over to a selectable relay function by writing into bit 9 of
P-53(0200H).

The following settings are possible via parameters P-185 to P-189.

P-185 Selection of the address to be monitored OOCOO0OH
P-186 Response value of the monitored address 0000H
P-187 Relay pull-in delay 0.00 - 10.00 s
P-188 Relay drop-out delay 0.00 - 10.00 s
P-189 Response value hysteresis OCOO0OOH

3.3.22 Pre-control

P-190 The DC fink is pre-controlled dependent on the motor load. 0.1 - 10.0
Parameter P-190 defines the pre-control value.
0.1 = lowest pre-control value
10.0 = highest pre-control value
3-28 © Siemens AG 1989 All Rights Reserved  6SC6501-0AA76
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08.91 3 Start-up
3.3.23 Damping element

3.3.23 Damping element

A damping element can be switched into the frequency input channel for the AC drive via
parameters P-196 to P-198. System-specific gearbox noise can be reduced or even prevented
with the optimized damping element.

P-196 Control flag for the damping element

Damping element is not operational 0D0OO0O0OH
Damping element 1s calculated into the frequency channel 0004H
P-197 Resonant frequency 50.0 - 100.0 Hz

The frequency of the measured torsional vibration must
be entered in this parameter

P-198 Damping constant 0.01 - 0.38

The damping effect i1s defined via this parameter

3.3.24 Motor data for the delta connection

Motor data for the delta connection are displayed and can be modified for special motors via
parameters P-220 to P-236 (refer to Section 6.8). If motor data is changed n this parameter
area, code No. 98 is displayed in P-96.

3.3.25 Relay function assignments

The functions of three relays can be freely programmed via parameters P-241 to P-243.

The following parameter assignment is defined.

P-241 Relay, terminals 108, 103, 110 (Mg > My, relay)
P-242 Relay, terminals 214, 215, 216 (Nac1 < Ny relay)
P-243 Relay, terminals 114, 115, 116 (Nyc <Ny relay)

The following functions can be assigned

><] | SRR
>

Display

M, > M, Delta contactor on
(P-47) (Y-A circun)

>
‘A“ (P-g?ﬂ; ,21‘25,
ST e

XX

T
X
XXX

X
X

The factory presetting 1S

P-241 0020H Relay function Md > de
P-242 0040H Relay function nyq < ny
P-243 0008H Relay function nNaci <N
© Siemens AG 1989 All Rights Reserved 6SC6501-0AA76 3-29
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3 Stan-up 08.91
3.3.26 Synchranizing controller gam

3.3.26 Synchronizing controller. gain

P-252 Synchronizing controlier gain 1-4

For several motor types, when reversing with low external moments of inertia (at max. My),
there 1s no smooth consistant zero cross-over (brief "sticking” in the vicinity of 0 speed). The
reversing charactenistics are improved and the "M19 operation” has an improved running-in
characteristic by increasing the synchromzing controller gain [change parameter value from 3

(tactory setting) to 2].

3-30 © Siemens AG 1989 Al Rights Reserved  6SC6501-0AA76
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08.91

3.4 Start-up instructions

3 Start-up
3.4 Start-up instructions

components are exposed.

ve.

The following checks must be executed before
voltage is applied to the unit:

Check the connections according to the circuit
diagram (3-ph. AC 380 V supply voltage, clockwise
rotating field for supply and motor connection)

Determine Code Nos. for the motor and converter
from the motor and converter Order Nos. (refer to
Section 3.3.15 for the list)

Remove or disconnect pulse and controller enable
signals. open the write protection jumper on control
board N1, so that the EEPROM can be written into

Switch-on unit (supply ON)

Must the DC link
capacitors be formed (fault signal
F-42 or fuse failure at switch-on?)

no

0

© Siemens AG 1989 All Rights Reserved 6SC6501-0AA76
SIMODRIVE 650 (BE)

Even with the motor stationary, equipment components can still be

Only qualified personnel should carry-out work on the equipment.

yes

Safe and reliable operation of the units is only guaranteed when they
are mounted, installed and started-up by qualified personnel taking
into account the safety notes in this Instruction Manual.

A high voltage is still available even after the unit has been switched-
off (approx. 4 minutes) as a result of the DC link capacitors.

When carrying-out work with the unit open it should be noted that live

3-31



3 Start-up 08.91
3.4 Stan-up instructions

—_—
’ Switch-off unit

Observe the DC link discharge time!
Check to ensure that the equipment has a no-voitage condition

_ ' .__

Remove the thyristor firng pulse cables, withdraw
connector GO1-X14!

For units 6SC6502 and 6SC6503. withdraw
connectors A0-X13 and AQ-X14

Switch-on unit i

s P-95
chsplayed?

=IH“|'|||E|'=5-

yes

P-95. Enter converter type

P-96. Enter motor type

P-98: Enter number of encoder pulses per motor
revolution

P-97. Transfer data (00 0 1 H)

After P-37 has been wrnitten into, the rectifier pulses
are enabled and the operating display is selected.

The operating display indicates the following symbols at the
third and fourth digits 12)1)
o i__l

.e. the thynstor pulses are enabled. The F-53 fault message
s displayed, as the DC hnk voltage cannot be built-up due to
the disabled pulse gating.

In order to be able to access the operator controt
program from the fault display program, the "-" key
must be briefly depressed. Operator controi 1s thus

enabled for approx. one minute. (This procedure
might be necessary several times.)

@)

3-32 ® Siemens AG 1989 All Rights Reserved  6SC6501-0AA76
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Set P-51 t0 0 0 O 4 H (wnite protection)
| Set P-75tc 0 00 1 H (slow run-up)
Set P-521t0 000 1t H (write into EEPROM)

Switch-off unit after P-52 has been resetto 0 0 0 0 H

insert the thynistor firing pulse conneclor.
Connect a voitage measuring instrument to a DC link
capacitor.

Switch-on unit

The firing angle is shifted very stowly from 150° to 0°

Select paramete
P-06. Does the measuring
instrument indicate 150 V ¢ 20%
when 300 V is reached

After a DC link voltage of approx. 540 V is reached:
Set P-51tc 0004 H
Set P-75t0 0000 H
Set P-52to 0001 H

Switch-off unit, disconnect voltage measuring
Instrument

@ Siemens AG 1989 Ali Rights Reserved 6SC6501-0AA76
SIMODRIVE 650 (BE)

3 Start-up

3.4 Start-up instructions

Switch-off unit, wait
4 minutes
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3 Stant-up
3.4 Start-up instructions

Nno

s P-85
disptayed?

P-95
P-96.
(-8

P-97

Enter converter type
Enter motor type

Enter number of encoder pulses per motor I
revolution

Transfer data (0 0 0 1 H)

]
l

e S

The thynstor pulses are enabled and the

operational display 1s selected after P-97 1s written

nto

or the drive in P-95. P-96

Are correct values

NQ

and P-987

The operating display indicates the following symbols at the third
and fourth digits 14
Co )

1.e. the umt s in the DC link charging phase. If the thyristor firnng
pulses are at 0° tiring angle, the following symbols are displayed

23

The DC hnk voltage 1s now approx. 540 V (can be
measured via P-06).

I Switch-off unit

3-34
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SetP-51t0 0004 H,
P-97t00000H and
P-52to 000 1 H. |

Switch-off unit when P-52 1s
0 again. l

Switch-on unit

08.91
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08.91 3 Start-up
3.4 Start-up instructions

The display must be stable for some time after the
unit is switched-off. Thus, it 1s ensured that the
power supply from the DC link is functioning
correctly.

Switch-on unit again

Is a specie
motor used, for which it yes
code No. for P-96 is defined?

no P-51 =0010H
Enter P-160 to P-176 *)
P-177 =000 1H

yes 10 s delay time

Is the motor to be
operated with a higher maximum
speed (special version, option
L-37)

Switch-off unit
Switch-on unit after 30 s, cancel
write protection via P-51

0 P-51 =0010H
P90 =0021H
P91 =0D8EH
P-89 = Xpqr*")
+P-90 = 0001 H
P-51 = 0004H
P-52 =0001tH

Check and if necessary change the foliowing

P

Cable resistance
P-14 Normalization nge,
P-15 Offset Nge

P-16 Ramp-up fct. gen. setting

P-17 Ramp-dn fct. gen. setting

Relay response values of

P-21to P-29 . speed monitoring

P-31 to P-38  Optimization data

P-3S to P-50 Torque hmit values

*) The converter settings must be coordinated with Siemens AUT E242, if a special motor version 1S entered
viga P-160 (o P-176

| N max 11 RPM
") XpmE =S (mgs X 0016 AT NO x12x1000H < 7FFFH XMF =  switch-off value, motor
3000 frequency
© Siemens AG 1989 All Rights Reserved 6SC6501-0AA76 3-35
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3 Start-up 08.91
3.4 Start-up instruchions

° Status of the two center operating
display digits’)

Change P-53 message “"ready”. if necessary to
"fault”

Write into P-52 EEPROM

P-24 must be withdrawn from terminal 81 (ramp-

generator fast stop)

ikl

| Select P-06 (DC link voltage)

Connect P-24 to terminal 63 | . .

Connect P-24 to terminal 64

Observe DC link voltage. It must increase to 570-
580 V., otherwise the chopper transistors are
inhibited or defective.

Codnect speed setpoint to terminals 56 and 14,
and set to 0 V (display at P-01)

Cancel ramp-function gen. fast stop (terminal 81)

Gently increase speed setpoint. The motor must
rotate. The speed actual value is faulty or the
motor s not correctly connected if fault message
F11.s displayed. If the motor oscillates, either the
motor phase sequence i1s incorrect, oscillation
preselected, or the encoder tracks are
interchanged.

N
©

" Symbois. refer to Section 3.3.1

3-36 © Siemens AG 1989 All Rights Reserved  6SC6501-0AA76
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08.91

| Connect P24 to terminal 62 (T,amp-.up = 0} SO that
the ramp-function generator is disabled.

| Carry-out speed controlier optimization via P-31
and P-32. For gearbox stages, proceed up to P-
| 38.

Re-adjust limit values or relay control thresholds if

required.

Note changed parameters and toad into the
EEPROM via P-52.
Note: When the voltage fails, the previously
changed parameter values are lost, if they were
not previously loaded into the EEPROM via P-52!

Switch-off unit

Insert write protection jumper on control board
N1,

Start-up completed

65C6501-0AA76

3 Start-up
3.4.1 Start-up instructions
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3 Start-up 08.91
3.4.1 Start-up of the M19 NC auxiliary function

3.4.1 Start-up of the M19 NC auxiliary function

Check, as to whether the "M19" signal 1s correctly assigned via a terminal assignment
parameter (P-83 to P-85) for the NC auxiliary function "M19" The activated terminal must be
displayed as active functicn in parameter P-00.

' ~at the third digit from the left.

. —

| Set the contents of parameter P-S7t0 0 00 0 H

Optimally adjust the positioning with the NC position control loop.

1) Adapt the Ky factor in the NC according to the formula

100 %

PR PR SR . .!!H||,||!!|,

H-54 setting in -,

Example: 100/25.0 =4; i.e. increase the K, factor by a factor of 4.

2) Determine the crawl speed in the NC and speed changeover point (P-56) of the setpoint
adaption.

3) Increase the width of the position window in the NC if necessary to reach the required
position at each positioning sequence and check the repeatability, and if required correct
the drift via P-55. In order to obtain optimum positioning, it may be necessary to adapt the
speed controller integral-action time and gain. Then change the positioning window to the
value required by the NC.

Joes the NC issue controller inhibit

no
after the "spindle in position” signal?
l '-nIIlIII-|:
yes
—_

Spindle positioning optimization has been

completed. Transfer the changed parameters into

the EEPROM wvia P-52

End
3-38 ® Siemens AG 1989 All Rights Reserved  6SC6501-0AA76
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08.91 3 Start-up
3.4.1 Start-up of the M13 NC auxihary function

Is the position held in a controlled fashion, are other adjustments necessary?

Enter switching threshold n*=0 (bandwidth in +/ - increments) via P-59.

Enter position monitoring time via P-60. An internal position controller is switched-in after this time
has expired if the bandwidth set under P-59 was not left.

Define position controller gain via P-57. Normalization 0 1 00 H = 1

Store the settings via P-52.

End

© Siemens AG 1989 All Rights Reserved  6SC6501-0AA76 3-39
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3 Start-up
34.2 AC mamn spindle drive as slave drive

3.4.2 AC main spindle drive as slave drive

- Master drive

. ,_| Slave drnive
MsetouT I

P-68. address 02EAH

Fig. 3.4 Block circut diagram of the slave drive

® Rigid drive coupling

[\
50 63 O T
T
M v 1 | 14 64 Sy o
e.g. from the NC "f‘\ 77 (Ref. volt)) 81 \odB
16 (D/A converter 2
¥ | output)

Master dnive

08.91

Rigrd or quasi-ngid
coupling. which can
also be operationally
relcased.

~ (P24) 9
I\ ] 56 63 s~
14 64 09
- 81 . _dﬁ
158
|
Slave drive
(torque controlied)
Fig 3.5 Control logic wiring when the drives are nqidly coupled
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08.91 3 Start-up
3.4 .2 AC main spindle drive as slave drwve

The controf logic wiring for the case where both drives will never be operated de-coupled is
illustrated in Fig. 3.5. With these types of controls, at all static and dynamic dnve loading the
coupling must be torque free, i.e. the motors must not attempt to drive each other.

If two different machines are used, or machines with different gearbox ratios, the motors
should not be operated dynamically at the torque limit. Speed changes must only be realized
via the master drive setpoint channel.

The drives coast down at pulse inhibit. The slave drive must only receive controller inhibit at
motor standstill (e.g. via n < Npn).

The ramp-function generator (parameters P-16 and P-17) must be set, so that the drives do
not reach the torque limit under dynamic operating conditions.

Separate control relays should be used for the master and slave drives (e.q. both terminals 63
should not be switched with one contact) so that the drive 24 V power supplies are isolated
from each other.

e Quasi-rigid drive coupling

. (P24) 9
I\ dl
* 56 63 C d2
o 14 64 °_oF
eg trom NC '~ 77 (Ref. volt) 81 C 3
16 (D/A converter >
2 output)
Master drive
) Al G G o
d7
~ (P24) 9 ”
[ )
56 63 0 T
il 45
\ 1] 14 64 C 'd6
51 . . -
158 o il
Slave drive

Fig. 3.6 Control logic wiring for quasi-rigid drive coupling

The control logic wiring for the case where both drives can be operated decoupled 1s
dlustrated in Fig. 36, e.g. when the motors are coupled through a workpiece.
In this case. both drives must also be able to be individually operated speed controlled, In

addition to slave operation.
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3 Stan-up 08.91
3.4.2 AC main spindle drive as slave dnve

Relay D7 switches the slave drive from speed control to torque control. Both motors must be
mechanmically coupied (checkback signal) before changeover s possible.

Individual speed-control must only be possible if the motors are not coupled. This operating
mode must be selected via terminal 64, i.e. the speed setpoint must be connected to both
drives. The drive, which should not run. does not receive a controller enable signal.

To couple the dnives, terminals 78 and 18 can be used at the master drive instead of 77 and
16. This coupling 1s then in finer stages (higher resolution).

e Parameter settings

Parameter P-68 with the address 0 2 E A H must be written into so that the torque setpoint is
avaiable at terminals 16 and 77 of the input/output board of the master drive. Using
parameter P-69 it can be determined, using shifting, as to which voltage is available at which
specitic torque. When zero 1s entered for parameter P-69, +5 V is available at terminals 16
and 76 at motor rated torque (if P-13 is set to 100%). It is possible to finely adjust this output
value and sign reversal via parameter P-13.

When the slave drive 1s switched to torque control, parameters P-48 and P-49 are still
effective. Torque adaption can be realized with P-48 (corresponds to P-14 in speed-controlled
operation), and the torque drift can be compensated with P-49 (corresponds to P-15 in speed-
controlled operation). Parameter P-49 is not suitable for compensating frictional forces. P-48
and P-49 are not effective in speed-controlled operation.

When using terminals 78 and 18, parameters P-76 and P-77 must be written into instead of
parameters P-68 and P-69.
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3.4.3 Star-deita motors

3.4.3 Star-delta motors

Star-delta motors permit a wider constant power range. At low speeds. the motor is operated
in the star connection (high torque) and at higher speeds, in the delta connection (high
breakdown torque). Changeover is also possible during operation. The changeover command
(star/delta) must be issued externally (similar to a gearbox stage changeover).

3.4.3.1 Connecting diagram

3 x 380 Vu
- from the NC
/————A—ﬁ Auxhiary contactor Main contactor
0 V=Y Pulse enable power supply operatng
24 max. 60 VAC voitage

Selectable ") T 7 1Y 30V, T T
input terminal L___
term. 63. IF

6SC65 Selectable
relay output *w)

il L

*)  An input terminal selectable from terminals 118, 119. 158 R

Fig. 37  Connecting diagram for star-delta changeover

**) Two relay outputs selectable via terminals 108-109, 114-115, 214-
215
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3.4 3 Star-delta motors

3.4.3.2 Circuit and function desérlptlon

The changeover from star to delta contactor is realized by selecting one of the treely
selectable input terminals 118, 119, 158 or R, per software. Auxiliary contactor K2h, and star
contactor K2 are pulled-in when "0 V" is connected to the programmed terminal via a freely
programmable relay output (Nac < Nmint Nact > Ny or Mg >My, ).

"24V" signal level causes auxihary contactor K1h and delta contactor K1 to be pulled-in
through an additional relay.

Contactors K1 and K2 are interlocked for safety reasons in addition to software interlocking to

prevent inadmissible switching operations.

The changeover from star to delta operation should be realized at 1250 RPM (delta
connection operating point). The maximum speed is reached in the delta connection
(6500/8000 RPM); whereby in the star connection, the maximum attainable speed is

approximately 6.5 x rated speed (at ny =650 RPM, nna 4300 RPM). A changeover command

from star to delta operation and from delta to star operation is interlocked per software at
speeds > 3000 RPM. as above 3000 RPM up to nmay, NO demagnetizing or magnetizing
sequences can be initiated.

3.4.3.3 Example of a star-delta changeover

1. After the changeover request has been de-bounced (rising edge Y/A), the drive is

switched to a current-free condition and thus torque-free using internal pulse cancellation.

The speed decreases (the motor coasts down) and the flux decays with the rotor time
constant according to an exponential function.

2. The "star contactor off” and "delta contactor on” control signals are output via relay
outputs.

3. The inverter pulses are enabled, the motor magnetized and the speed controller enabled
after the contactor switching time and the flux decay time have expired (approx. 3 rotor
time constants).

Changeover times in the range of one to two seconds can be expected for the described
procedure.

3.4.3.4 Handling setting parameters P-83 to P-86, P-241 to P-243

Two motor data fields are necessary (P-160 to P-176, P-220 to P-236), for the star-delta
motors to take into account saturation effects.

Motor numbers above 200 are provided for listed motors (refer to the Appendix). In this case
the even motor number represents the data field for the star connection, and the following
uneven number, the data field for the delta connection. At initialization, only even motor
numbers can be entered.

As before, parameter range 160 to 176 is available for the star connection for entering data
from another motor manufacturer. The delta data can be entered in the newly created

parameter area 220 to 236. Transfer is realized with parameter 177 (star) and 237 (delta).
Star-delta motors have the code number 98.
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08.91 3 Start-up
3.4.3 Star-delta motors

f a motor with the Code No. 98 or = 200 is loaded in parameter 96, then Y. A operation is
dentified. The command for selecting the A connection must entered through one ot the
select terminals (118, 119, 158, R) via parameters P-83 to P-86 (the A connection 1s selected
by setting bits 26 =400H). The Y circuit is automatically selected if this selection is not
activated.

The relay control selection for the star and delta contactors must be realized via the relay
function parameters P-241 to P-243. The relays can be assigned the following functions using
different parameters settings.

Setting code Function

0001 Star connection
0002 Delta connection
0008 Nt < Neun
0020 My > Mgy,
0040 Nyt < Ny

After initialization, the parameters are preset as follows:

P-241 0020H My > My, relay (terminals 108 - 110)
P-242 0040H nyy < nyrelay (terminals 114 - 116)
P-243 0008H nyay < npnrelay (terminals 114 - 116)

Example of the parameter setting for Y-A operation before the "first start” for pulse and
controller inhibit.

P-86 0400H (Select A operation wa terminal 118)
P-241 0002H (Select A contactor wvia termunals  108-110)
P-242 0001H (SelectY contactsr viaterminals 2'7 216)

Lk | "

Parameter P00 indicates at the second digit from the right, a "y" for star and "d" for delta to
identify as to whether star or delta operation has been selected.

3.4.3.5 C-axis operation

C-axis operation is only possible in the star connection. The terminal request "C axis” has
priority over the "delta” request.

If C-axis operation is selected in the delta connection and the speed is greater than zero, the
drive brakes to zero speed. A changeover is then made to the star connection and C-axis

operation is Initiated.

3.4.3.6 Speed controller

The P gain and integral-action time are automatically adapted for both star ana delta
connections.

In order to prevent instability using the initialized values, the proportional gain for the star
connection is internally reduced by a factor of four.

Separate controfler setting and torque limits for star and delta operation can be achieved by
simultaneous selection of a gearbox stage terminal.
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4.1 Fault display

4 Faults

4.1 Fault display

When a fault occurs, the fault program is selected per software instead of the operator control

program. The fault is indicated by the following flashing symbols:
No. 41 caused the trip (DC link overvoitage).

This symbol indicates that only fault

This symbol indicates that more than one fault
IS present.

The next fault message number can be
selected by depressing the " + 7 key.

Fauit message number
(refer to Section 4.4 for the fault message list)

Fault message symbol

4.2 Faults after switch-on

When the operating display LED remains dark after switch-on, this can involve the following
faults:

~  Motor protection circuit-breaker not switched-in

~ At least two phases missing

- At least two incoming fuses have blown

- Power supply fuses on the gating board A0 in the infeed/regen. feedback unit blown *)
- The connection between the display board H1 and control board N1 fauited

-~ 5V power supply faulted
~ Control board N1 defective

The following faults might have occured when all display LEDs (8.8.8.8.8.8.) are lit after the
unit is switched-on:

-~ Defective control board N1
- EPROM on the control board N1 incorrectly inserted or defect

-~ No input/output board initializing puise

4.3 Faults after controlier enable

The motor phase sequence is incorrect (2 phase connections interchanged) if the motor has a
maximum speed of 10 RPM at a setpoint input n* > 0.2 V, or the motor oscillates (osciliation

not preselected) at n* < 0.2 V.

"} only ft;r 6SC6502 and 6SC6503
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4.4 Fault signal hst

4.4 Fault signal list

For fault finding, the equipment should be checked in the sequence in which it is listed.

Fault signal

F-01

F-02

F-11

F-12

F-14

F-15 ***)

F-19

Fault

Supply fault

Incorrect phase
sequence

Speed controller 1s at

s imit, speed actual
value missing

inverter overcurrent

Motor
overtemperature

Converter
overtemperature

Temperature sensor
interrupted

% Only for 65C6502 and 6SC6503
=) For converters 6SC6504/06/08/12,:20 from June 1990,
=) Fault signal F15 can be suppressed via P-19 (refer to Section 3.3.9).

4-2

J

Cause

- Pulse cable U4-X117-+G02-X117 not inserted *)
- Phase missing
- Fuse F1, F2 or F3 blown

Fuse F4, F5 or F6 on AQ blown *)

AQ defective or not correctly inserted *)
U1 detective or not correctly inserted
N1 defective or not correctly inserted

Incorrect supply phase sequence (supply connection)

- Motor encoder connector not inserted

- Connecting cable to the encoder nterrupted

- Delective encoder

- Defective nbbon cable or cable not correctly inserted
- Motor ground not connected

- Motor not connected or phase missing

- Motor rotor blocked

- U1 defective

- Gating unit - EPROMSs defective

- Defective power supply for the gating or gating board
- DC link fuse blown

- Incorrect motor/converter assignment

- Short-circut/ground fault at the converter/motor
- Defective current sensor, U12, U13

- Ribbon cable detective or not correctly inserted
- U1t defective

- N1 detective

- My limit set too high {e.q. P-39)

Defective inverter transistor

- Motor overloaded

- Motor current toa high, e.g. due to incorrect motor data in P-96
- Defective PTC thermistor {motor)

- Defective motor fan

- U1 defective

- Motor winding short-circust

- Converter overloaded (incorrect motor/converter assignment)
- Ambent temperature oo high

- Fan failed

- Defective PTC thernmistor

- Motor protection circuit-breaker Q1 or Q2 tripped* *)

- NTC thermistor defective (motor)
- Sensor connection interrupted

- Temperature below - 20 °C

- U1 defective

© Siemens AG 1989 All Rights Reserved 65C6501-0AA76
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08.91 4 Faults

4.4 Fault signal hst

F-40 internal power supply |- P15
fauited - P10 mIssing Of
- N1OREF favited
- P5
- P24

- GO1 defective
- G02 defective
- U1 defechive

- Ground fault, motor phase (low-ohmic < 10 k)

F-41 DC link overvoltage - DC link capacitors defective

- Temporary supply overvoltage

. Defective voltage sensing on AQ™), or GO1, or Ut

- Incorrect motor/converter assignment

- Supply faillure durnng regenerative operation

. Sporadic fault due to the encoder or encoder cable

. Defective diode V9 of V10**) or chopper module V1 ( + V11*7* %))
VS (+V55*"* ")

- Direct ground fault, motor phase

- Motor br :akdown torgue exceeded (P-176 too large}

- Thyrnistor defective

F-42 DC link overcurrent - Converter overioaded
- AQ defective *)
- Current transformer U11 defective
- Chopper transistors V1 {(+V11***¥"), V5 (+V55****)) defectve
- Thynstor defective
- Short-circuit in the DC link
- U1 defective
- N1 defective
- Power section ground fault (V1-V8)
- Motor breakdown torque exceeded (P-176 too large)
- Motor ground fault

F-48*"*)

F-51 DC link overvoltage - N1 defective, otherwise as for fault message F-41
- Ut gefective

F-52 DC link undervoltage | - Temporary supply dip
- AQ defective *}
- GO (GO2™)) deteclive
- U1 delective

F-53 Charge fault (DC link) | - Thyristor finng pulses removed AQ-X13, -X14 ™)
- AQ defective *}

- (302 defective *!

- GO1 defective

- U1 detectve

- N1 detfective

- DC link capacitors defective

") Only for 6SC6502 and 6SC6503

") Only for 6SC6512 and 6SC6520
*x Fault signal F-48 1s omitted from software release 09 onwards

rHEE) Only for 6SC6520
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4.4 Fault signal hst

ey

Fault signal Fault Cause

F-54 Supply fault - 45 Hz > supply frequency > 65 Hz
- High supply frequency fluctuations

- Supply synchronizing voltage missing
- AQ defective *)

| - U1 defective

- N1 defective

F-55 Erroneous setpoint - Values entered in the EEPROM exceed the limit values (inittalization
calcutation necessary)
]
F-56**) Supply frequency umer - N1 defective
farted - U1 defective

- G011 defective

F-57 Frequency sensing in the - N1 defective
PLL circuit faulted

F-61 Maximum motor frequency - Excessive molor frequency input from the control processor
exceeded - Excessive maximum motor speed entered in P-29
F-64 Gating unit EPROM - EPROMSs D76 and D78 on N1 defective

incorrect or defective

F-71 EPROM sumcheck error - EPROM D82 on N1 defective
L byte, control processor

F-72 EPROM sumcheck error - EPROM D80 on N1 defective
H byte, control processor

F-73 EPROM sumcheck error - EPROM D78 on N1 defective
L. byte, gating umt processor

F-74 EPROM sumcheck error - EPROM D76 on N1 defective
H byte, gating unit
Processor
F-75 EEPROM sumcheck error - Memory error in the EEPROM (intialization required)

| - EEPROM D74 defective

F-77 Imtiahzing pulse missing - Control board N1 not correctly insened
- Input/output U1 not correctly inserted
- U1 defective

F-78 On/oft program processing | - EEPROM D74 error
ttme exceeded (Imtiahzation required or EEPROM must be reptaced)
I
F-81 DC link overvoltage - G02 defective
- AQ defective *)
- U1t defective

bl

") Only for 6SC6502 and 65C6503
¥y Fault signal not available from software release 12 (refer to Section 4.7 3)
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08.91 4 Faults
4.4 Fauit signat list

No-ioad voltage greater
than the rated voltage

Rated flux less than the flux
at f=125 Hz

Motor data incorrectly entered.
2nd transition frequency New entry necessary

less than 1st trans. freq.

2nd transition frequency
less than rated frequency

Unattainable position
setpoint

Zero mark missing

4.5 Fault acknowledgement

Faults can be acknowledged as follows:
e Parameter key

By depressing the parameter key with controller inhibit. Both outside displays are switched
dark during acknowledgement. A return is made to the operator control program after
acknowledgment if no additional fault is present.

¢ Remote acknowledgement 1

With the change from controller enable (terminal 64) to controller inhibit with DC link voltage
available.

Thic type of acknowledgement is only effective when 0 0 2 0 H is set in parameter P-53.
¢ Remote acknowledgement 2

When controller inhibit is available and terminal "R” (reset) is activated.

e Automatic acknowledgement of fauit messages F-01 and F-02

After brief voltage failures, whereby the electronics power supply is buffered from the DC link,
fault messages F-01 and F-02 can be automatically acknowledged by appropriately setting bit 6
in parameter P-53 (refer to Section 3.3.9) at controlier inhibit.

e Switch-off

Switch the umit off and on agan.
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4.6 Selecting the operator control nterface

4.6 Selecting the operator control interface

The operator control program 1s returned to by depressing the parameter key after
acknowledgement has been made with the controller inhibit function. Acknowledgement using
this function can be identitied with the non-tlashing tault display.

When a fault 1s present. the operator control program can be selected for approx. one minute
by briefly depressing the "-" key.

4.7 Diagnostic aids

4.7.1 Measuring sockets and LEDs
Measuring sockets and LEDs, as additionai diagnostic aids. are available on the control and
input cutput board in addition to the display.

The functions of the LEDs and the use of the control board measuring sockets (refer to Fig.
4.2) are descrnbed in Section 3.3.12.

The following values can be measured via the input output board sockets:

Ik Motor current in phase R

ls :  Motor current in phase S _
It :  Motor current in phase T _

o DC link current 63C6502 = 45A [10V _=_ 75 A

65C6503 10V 75 A

6SC6504 10V = 90A
6SCH506™") 10V = 140 A
6S5C6508 MMV = 180 A
6SCB512 10V = 333 A

500 A

TR

6SC6520 10 V

lwa : Absolute motor current
Rectification of the actual values of the three phase currents (Ir/lg/IT)
M . Reference potential

O O not assigned (Encod-
N < er track
A)
| O O not assigned (Encod-
It 15 | er track
B)
! .
l O O Software run (Write
monitorin i i
e y g LED3 | protec
- bon
| EEFPRO
M)
Fig. 4.1 Location of the measuring sockets in the F1g. 4 2 Location of the measuring SOckets in
front panel of nput.output board U1 the front panel of control board N1
') For converters 6SC6506- SV = 180A oV = 180
+AA00.01
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08.91 4 Faults
4.7 2 Transistor diagnostic parameters

4.7.2 Transistor diagnostic parameters

(P-70) The transistor diagnostic parameter P70 is available for transistor monitoring.
Parameter contents which are not equal to 0 0 0 0 H can be caused by the tollowing:

Gating board A1 defective

Power supply for A1 missing

Transistor in the inverter module detective
Input output board U1 detective

When a transistor monitoring function responds, the parameter contents change from
0 0 0 0 H into the appropnate transistor value.

FPhase U2 000 1H Transistor V2 ( +V22**) (module V2)*) faulted
0002H Transistor V6 ( +V66**) (module V2)*) faulted

Phase V2 0004H Transistor V3 { +V33**) (module V3)*) faulted
0008H Transistor V7 (+V77**) (module V3)*) faulted

Phase W2 0010H Transistor V4 ( +V44**) (module V4)*) faulted
0020H Transistor V8 ( +V88**) (module V4)*) faulted
Chopper 0040H Transistor V1 {+V1**) faulted

0080H Transistor V5 ( + V5**) faulted
00FFH A1 power supply missing

The parameter contents are reset to 0 0 0 0 H when a fault is acknowledged or by
switching the unit off and on again.

If several transistor monitoring functions have responded simultaneously, then other
parameter contents are possible.

4.7.3 Faulit flags

(P-28) Fault signals are stored in P-28 which do not lead to shutdown (pulse inhibit)

Calibration error in the DC link voltage
actual value sensing

P-24 V external power supply faulted

Fault identification with the supply frequency
sensing (previously "F-56")

'y Only valid for 6SC6502 to 6SC6506
~}  Only valid for 6SC6520
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4.7.4 Speed actual vaiue fault counter

4.7.4 Speed actual value fault counter

P-20 Parameter P-20 1s used for speed sensing monitoring.

The contents of P-20 1s increased by 1 if a speed difference of approx. 100 RPM is
identitied within the sampling time (3ms).

Sporadic counting by a few increments is insignificant as the speed controller 1s not
influenced.

It the contents of P-20 are continuously increased by several increments. a
significant fault level i1s present.

The causes can be:

- Encoder screen not grounded (refer to Section 2.2.1)
- Defective encoder

- The power supply M potential (electronics ground) 1s not connected to PE (housing)
(refer to Section 2.2).

- Motor ground is not connected to the converter

4.7.5 Minimum/maximum value memory (from software release 09)
Parameters P-181, P-182 and P-183 are available for monitoring several variables (RAM data
cells).

P-181 Address of the variable to be monitored.

The parameter contents can be stored in the EEPROM.
P-182 Minimum value

P-183 Maximum value

The memory function is re-started by changing the address in parameter P-181 and re-entering
the original address.

4.7.6 Voltage-frequency (U/f) open-loop control

P-184 Ut open-loop control is selected if this parameter is setto 0 0 0 1
H. It is indicated via P-00, 3rd digit. Symbol

The speed actual values (address 0 D 3 4 H from software release
08 onwards) and the inverter current actual values can be checked
in this operating mode.

Note:

1) Speed setpoint steps with low ramp-up time (P-16, P-17) lead to fault signats (F-
41).

2) Terminal 62 (TH =0) is ineffective.

3) The setpoint is also controlled via the selected ramp (P-17) when using terminal
81.

4) With the same setpaint voltage, the same speed is not set as in the speed
closed-loop control mode.

5) The speed actual value must be posttive for a positive speed setpoint (indicated

via P-02 from software release 09 onwards). The motor phase sequence must be
changed if this is not the case.

b) Ihe parameter should only be changed in the controller inhibit mode, otherwise
the setpoint input will be erroneous.
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08.91 5 Maintenance
5.1 Inspecton and service

5 Maintenance

I . - WARNING

This electrical equipment contains hazardous voltages.

Death, severe bodily injury or material damage can occur if this
equipment ts not correctly handled.

Please observe and follow the Servicing Instructions for the equipment
specified in this section and on the product itselt.

Only appropriately qualified personnel should service the equipment.

Before carrying out any work on the equipment it should be
disconnected from the supply, locked-out against re-closure and
grounded.

Fven after the equipment has been switched-off, a dangerous voltage
is available for approx. 4 minutes as a result of the DC link capacuitors.

Even when the motor is stationary equipment components can still be
live.

5.1 Inspection and service

The converter is mainicnance-free when the specifications and instructons given in Section
2.1 are observed.

If the equipment becomes dirty, it is recommended that it is cleaned with dry, oil-free
compressed air to prevent flashover and restricted cooling.

5.1.1 Maintenance of the E45 external heat dissipation option

e QOperation and maintenance of the standard hiter element.
The intervals for cleaning the filter element are dependent on the degree of poliution, but
however should not exceed 3 months. The element must be cleaned if dust deposits etc.
restrict the cooling airflow, as otherwise the unit will be shutdown with fault F-15

(overtemperature).

e The filter element can be cleaned as follows:
Rinse-out using water (up to approx. 40 °C = 104 °F. if necessary using a gentle
detergent). The filter can also be cleaned by beating it, vacuuming or biowing out with
compressed air. For greasy dust deposits the element can be cleaned In gasotline or in
warm water with a grease dissolving solution. The element should not be wrung-out or
exposed to powerful water jets!
The element can be used a multiple number of times when carefully handled: depending
on the cooling air quahty, up to 10 x. |
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5.1.1 Mantenance of the £E45 external heat dissipation opton

r

I
5.1.2 Technical data of the fan motors, option E45

PAN

Technical data of the fan motors

Converter types 6SC6504 65C6508.65C6512.65C6520
Supply voltage 2x380V 3x380V

Frequency 50.60H2 50 60Hz

Power consumption 40W 300W

Current consumption 0.25A . 0.49A

Speed 2760 RPM at 50 Hz 2500 RPM

Noise level 49 dB A at 50 Hz 78 dB/A

Flow rates 350 m3'h at 50 Hz 410 m3 h

395 m3 h at 60 Hz

Attention:
The fan motor and the conveter must be put on voltage.
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5.1.1 Maintenance of the E45 external heat dissipation option

5.2 Software replacement and initialization

CAUTION

The boards contain components which can be destroyed by
electrostatic discharge. The human body must be electrically
discharged before touching any electronic board. This can be simply
done by touching a conductive grounded object immediately
beforehand (e.g. bare metal cubicie components, socket outlet
protective conductor contact).

The ECB instructions should be observed (Section 6.9).

The EPROM slot and the software release are coded in the number on the control board
EPROMs.

Software release 13

Slot D80

The following procedure must be adhered to when replacing older EPROMs with more recent
software releases or at initialization:

1. Open the write protection jumper S1 on control board N1 (LED3 is lit when S1 1s open).

2. Note all changed setting data (P-12 to P-38, P-220 to P- 243,
P-249, P-254), and when using the C axis or positioning (board S1), also P-105 to P-150,
P-157, P-158 and P-195.

3.*) Set parameters P-51t00004 H
P-97to 0000 H and
P-52tc 000 1 H.

4.*) Switch-off the unit after 0 0 0 0 H has automatically been written into P-52.

5. Replace the EPROM (2 for the gating unit and control processor) (only when replacing
the software).

6. Switch-on the unit after inserting the control board. P-95 must be displayed.

7. Carry out initialization with pulse and controller inhibit
P-35 Load converter code number
P-86 Load motor code number;
if special encoders are used with an encoder pulse number #1024 increments
per revolution, then also set
P-38 and
P-97 to 000 1H (converter then responds with the operating display)
8. Set P-51to 0 0 0 4 H. Re-enter the value noted under point 2 and store P-52 with
000 1H.
9. Re-insert write protection jumper S1. The converter is now ready for operation.

) Not required for soltware replacement from software release 10 onwards (closed-/00p control software)
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53 Spare parts

5.3 Spare parts

These spare parts can be ordered from

l Designation

Chopper module

Transistor modute 2DI150Z2-100 (FUJ )

2DI78ZA-100 (FUJ.)
2D1100Z-100 (FUJ.)
2DI1150Z-100 (FUJ.)
10D120G2Z2-100 (FUJ )
1D1300G-100 (FUJ.)

1D175F-100
10175E-100
101150GF-100
1D1150GE-100

Thynstor module 2 x 25 A/1600 V

Diode module

Transducer

2 x 25 ANB00 V
2 x40 A/1800 V

2 x 65 A/160C V
MTT 95 A 16 N
MTT 120 A16 N
SKKT 131/16D

SKKD 160 A, 1000 V
MDD72 A 15 F

SKKE 340F12

ZKB464/202-250A
ZKB 464/010-H2

Compact inverter module

Control board *) with software 6SC6502/03/04/06/08/12/20-4AA02

Display board 65C6502/03/04/06/08/12/20-4AA02 | H

U1

Input/output board

Power supply G

01
Central board Go2 65C6502/03/04/06/08/12/20-4AA02 | G02

Thermo switch

| Transistor gating board

QLK45/0018
W25130-AA19-G1/380 V

W25107-AA15-16/115 V
G2D180-BD02-07/380 V
D2D133-BE02-07/380 V

(Telex: 62921-273 si d)
(Fax. 08131-720002)
(Tel: 09131-732429)

for PWM nverter

6S5CH502-4AA02
6SCB503-4AA02
6SCB504-4AA02

6SC6506-4AA02
65C6508-4AA02

65C6512/20-4AA02

65C6502/03-4AA02
65C6502/03-4AA02
65C6504/06/08-4 AA02
65C6504/06/08-4AA02

65C6502/03/04/06-4AA02

6SC6502-4AA02
6SCB504-4AA02
6SC6506/08-4AAQ02
BSCE6512-4AA02
BSCE6512-4AA02
6SCB6520-4AA02

65C6508/12-4AA02
6S5C6504/06-4AA02

6SC6520-4AA02

Mounting
location

LT
LT
LT
LT
LT

Version AyLT
Version A{LT
Version AJLT
LT
Version A

65C6502/03/04/06/08/12-4AA02 LT

65C6520-4AA02

65C6502-4AA02
6SCB6503-4AA02

65C6502/03-4AA02
6SC6504-4AA02
6SC6506-4AA02
6S5C6508-4AA02
6SC6512-4AA02
6SC6520-4AA02

6SC6502/03-4AAQ02

65C6502/03/20-4AA02

65C6504/06-4AA02/0pt. E45
6SC6504/06/08/12-4AA02
65C6512-4AA02/0pt. E45

6SC6508-4AA02

6S5C6502/03/04/06/08/12/20-4 AA02

6SC6504/06/08/12/20-4AA02

LT

Z

Al

AD
A1l
Al
At
Al
Al

N1
1

GO1
GO1

LT

08.91

Siemens Erlangen ANL A434 ED

Order NO.

6S5Y9076
6SY9052
63Y9Q77
6SY9078
6SY9080
65Y9040

65Y9054
6SYI055

65Y3033
65Y3034

6QX5095
6QX5095
C67067-A2803-A206
C67067-A2800-A208
C67067-A2836-A206
6SY 9466

6(1X5328

6Z2Y1005-0AA00
16£Y1006-0AA00
6S5Y3443

16ZY1023-1AAQ00
6Z2Y1022-0AA00

65C6502-0AF01
6SC6503-0AF02

65C6503-0ADO3
65C6504-0AA02
65C6506-0AA02
65C6508-0AA02
6SC6512-0AA02
6SC6520-0AA02

6S5C6500-0NA44

6SC6500-0UB02

6SC6500-0UCO1

65C6100-0GC11
6SC6100-0GC10

6S5C6100-0GED

6Z2Y1021-0AAQ00

6SY9036

E1/Opt. E45 |6ZY1018-0AAQ0

6ZY1055-CAA00

E1/0Opt. E45 {6Z2Y1056-0AA00

65Y9038

) Effective immediately. the 6SC6500-0NAO4 control board will onty be supphed with complete software, thus,
the machine readable order designation changes (Order No.) to 6SCE500-ONA43 iwith s0ffware release 13).

© Siemens AG 1989 All Rights Reserved
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08.91 S Maintenance
5.3 Spare parts
Mountin
Designation for PWM inverter bl Order No.

iocation

6000 uF / 350 V capacitor 6S5C65.. 6ZY1073-0AA00
0.1 pF / 500 V capacitor 6SCBS5.. B25839-A6104-M

0.022 pF / 250 V (Y) capacitor

6SCB6502/03/04/06/08/12/20-4AA02 B81121-C-B147
ZK

Fuse 30 A 700V 6SCB502/03-4AA02 6ZY1011-0AAQ0
30 A 700V 6SCE6502-4AA02 Version A |ZK 6ZY1011-0AA00
40 A 660V 6SC6504-4AA02 ZK 6ZY1012-0AAQ00
45 A 660V 6SC6502/03/04/08-4AA02 Jt, V1, W1 |62Y1008-0AA00
45 A 660V 6SC6502-4AA02 Version A |[U1, V1, Wt |6ZY1008-0AA00

63 A 660V 6SC6504/08-4AA02 Version A [U1, V1, W1 |65Y9465
B3 A 660V 6SC6504-4AA02 Version A | ZK 6ZY1013-0AA00
63 A 660V 6SC6506-4AA02 ZK 6ZY1013-0AA00
80A 660V 6SC6506-4AA02 Ut, V1, W1 |6ZY1010-0AA00
80 A 660V 6SC6506-4AA02 Version AlU1, V1, Wt [6Z2Y1010-0AA00
100 A 660V 6SCBH506-4AA02 Version A |ZK BZY1014-0AA00
100 A 660V 6SC6508-4AA02 ZK 6ZY1014-0AA00

125 A 660V 6SC6508-4AA02 Version A {ZK 65Y9130
160 A 660V 6SC6512-4AA02 UNV/WI + ZK |6Z2Y1023-0AA00
160 A 660V 6S5C6512-4AA02 Version A U1, V1, W1 |6ZY1023-0AA00
250 A 660V 6SCB6512-4AA02 Version A |ZK 6ZY1013-1AAQ0
315 A 660V 6S5C6520-4AA02 UNVWI + ZK 16Z2Y1003-1AAQD

Option

A73 (Feed control for C axis}) 6SC6502/03/04/06/08/12/20-4AA02 |ST 6SC6500-08801

6SC6500-0BCOY
6SC6500-0BA01

6S5C6502/03/04/06/08/12/20-4AA02 [S1
6SC6502/03/04/06/08/12/20-4AA02 |51

A74 (Spindle positioning)
A75 (Feed control for C axis and
spindie positioning)

Connecting accessories for
A73 (6S5C6500-08B01)
A74 (6SC6500-0BCO1)
A75 (6S5C6500-0BA01)

6SC6101-0SA22

6SC6H502/03/04/06/08/12/20-4AA02 S
6SCE502/03/04/06/08/12/20-4AA02 |51 6SC6101-0SA21
6SC6502/03/04/06/08/12/20-4AA02 S1 6SCH6101-0SA21

(6SC6500-0BA00) S1 6SC6101-05A18

Transformer 3x380/115 V, 75 VA — 6ZY1016-0AA00
Fuse element G19408F 0.8 A/500 V 6S5C6502/03-4AA02 _ 6Z2Y1015-0AA00
Weidmuller connector set (supplied ioose) |6SCES.. _ 6SC6500-1AADT

6SC6502/03/04/06/08/12/20-4AA02 {U1-X111 6SY9063
6SC6502/03/04/06/08/12/20-4AA02 |U1-X121 65Y9062
6SC6502/03/04/06/08/12/20-4AA02 [U1-X131 6Z2Y1075-0AAQ0

15-pin connector
13-pin connector
15-pin connector

with access.: Connector cable entry U1-X131 6ZY1076-0AA00
Connector mounting plate U1-X131 6SY9070
Connector holding bracket U1-X131 6SY9071

7 -pin connector 6SC6502/03/04/06/08/12/20-4AA02 |S1-X111 65Y3060

9-pin connector 6S5C6502/03/04/06/08/12/20-4AA02 |S1-X112 6SY9061

25-pin connector 6SC6502/03/04/06/08/12/20-4AA02 |S1-X113 V42254-A1115-

with access.: Connector cable entry S1-X113 B225
Connector mounting plate S1-X113 6SY9072
Connector holding bracket S1-X113 6SY9070

15-pin connector 65C6502/03/04/06/08/12/20-4 AA02 S1-X114 165Y9071

with access.: Connector cable entry S51-X114 V42254 -A111-A315
Connector mounting plate S1-X114 6ZY1076-0AA00
Connector holding bracket S1-X114 65Y9070

9-pin connector 6SC6502/03/04/06/08/12:20-4AA02 [GO2-X141 65YA071

10-pin connector 6SCH502/03/04/06/08/12:20-4AA02 [(G02-X131 6SC6101-0XC14

6SC8101-0XC13

© Siemens AG 1989 Ail Rights Reserved 6SC6501-0AAT7H 5-5
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5 Maintenance
5.3 Spare pans

Designation

Fiter element

EEPROM

———-—-—-—-—-—————--—-—————-——-——-———_——___u_—_.___d__.

Control software D8Q/D82
Gating unit software D76.D078
Control software **) D80.D82

Gating unit software **) 076.078
Suoply gating unit software D73
Supply gating umt software D73
Software (controt + gatng unit)

D74 (X2804)|6SC6502/03/04/06/08/12/20-4AA02 [N1

Mounting
for PWM irverter
lcation

6SC6504/06/08/12.20-4AA02 Opt. E45

-—T—-—- —-—-————L—J

08.91

Order NoO.

8MR1191-0AD *)

65C650203:04/06,08:1220-4AA02 [N
65C6502/03/04/06/08,12 20-4AA02 |N1
6S5C6502/03/04/06,08/12:20-4AA02 [N
65C6502/03/04/06:08/12:20-4AA02 |N1
6SC6502'03/04/06/08/12:20-4AA02 N1 (.02)
65C6502/03/04/06.08/12:20-4AA02 {N1 (.04)
6SC6502/03/04/06/08/12/20-4AA02 |NT

"} Should be ordered from Pfaffenburg, Papenstr. 29-33. 2000 Hamburg 76
") Closed-loop control 04 and gating umit 03 software releases must be used when using the C-axis option
with scuarewave encoder (90000 increments per revolution;

lescssao-op.sm

6SC6581-0ABOS
6SC6580-0AB04
6SC6581-0AB03 |
6SC6582-0ABQ2

65C6582-0AB03
6SC6580-18CO1

6SC6584-0AB0O0

© Siemens AG 1989 All Rights Reserved 65C6501-0AA76
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08.91 b Appenagia
6.2 Connectng diagram

6.2 Connecting diagram

il
T

se!

A
(T tom

nset‘l (+}

Neer v (=) —F the
(2) X131 M
| y . 3y NC
Encoder Nger2 (+)
= Neet 2 (=) ground
m at the NC
---— |nam| display
— Motor Reference potentia
temperature IMgmaxl a3n0  |P 4, display
DC link EG'EI"&I‘ICE potenta
@ “=-- Reference potential :
P10 (5)
- M P24
s N10 |
M control :
(8) :
Term. 63 {4) |
P24 Ex B e a ey g J
M24 Ex | (4)
Pulse enable %'KT‘\
Enable

60
417 |
18

K1
Controller enable
Ramp-function gen. fast stop
Set ramp-up time to zero
Torque limiting
Oscillation
II X231  Gearbox stage 2

(Gearbox stage 3

-— U’ Gearbox stage 4

Torque control
W1 Reset

It (2)
(Ground- U1
ing bar Inpuvoutput board

Lt L2 L3 PE

Contacts from
the control

119
IR

3 AC 380 V N3 Increase

50 /60 Hz Control board / M Parameter
acknow-

ledgement

Decrease

(1) Cable protection acc. 1o
DIN VDE 0100

(2) Ground studs and ground
bar on the converter

(3) Screened cable

(4) Switch-on: K1-—sK2
Switch-off:
K2, interval >40 ms, K1

(S) P24 either from the contro!
Or converter
(term. X121.9)

(6) DC link voltage for external
access

(7) Terminals 73.1 and 73.2
are connected through a
0 Q resistor

(8) With option boards A73-
A7S5, terminal 19 should be
connected with M24 of the
option board.

|.u!|HH_L!!::|

Motor
overtemperature alert

G02 X141
Central board
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