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Supply connection: Armature circuit
1) 3AC 400V +10%, 50 - 60Hz also suitable for

3AC 380V *10%, 50 - 60Hz (in this case DC380V)
2) 3AC 500V *+10%, 50 - 60Hz

Type designation

Mreq-GdGBVS.
Mreq-GdG6BVS.
Mreq-(GdG6BVS.
Mreq-GdG6VS.

Mreq-GdG6Vs.
Mreg-GdGeEVS.
Mreq-GdGBVS.
Mreq-GdG6VSs.

Mreq-GdGF6VS.
Mreq-GdGFBVS.
Mreq-GdGF6BVSs.
Mreq-GdGF6BVS5.

Mreq-GdGF6VS.
Mreqg-GdGF6EVS.
Mreq-GdGF6VS.
Mreq-GdGF6VS5.
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1)
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2)

1)
1)
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2)
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Supply connection: Electronics power supply, field circuit

and fan

1)2) 2AC 400V +10%, 50 - 60Hz also suitable for
2AC 380V +10%, 50 - 60Hz

i

...|I!!H|i'li5illlh!_

.,”IHHFIiHHn“

Tl i



Contents

1.1

1.2

5.1

5.2

6.1

6.2

7.1

7.2

7.3

1.4

1.5

7.6

1.7

7.8

1.9

71.10

Page
Additionaldocumentation ... ... .. .. 7
INtroduUC IO 7
General WarnINg NOteS . ... ... . 8
Definitions . .. ... . ... ... R e 8
D esSCrIP I ON 10
DeSIgN 10
Installation .. ... 10
Reductiontables ... ... ............... .. T O 11
Correction of load ratings for cooling medium temperature ... ..... .. ... ... .. ........ 11
Correction of load ratings forsitealtitude . ... .. .. .. ... .. ... ... .. ..., 11
Blockdiagrams .. .. ... . ... .. . .. . e 12
Block diagram with proposed connection forbasicunit(v55) ......... ... ... ... ... .... 12
Block diagram with proposed connection for luxuryunit(V5%7) ....... ... .. ... ........ 13
Connection . ... ... ... .. .. .. ... ... ... ... ..., e 14
GEneral e 14
Connection of shielded controlcables ........ ... ... . ... . . . ... . . 15
POWeTr CONNBCION . . . 16
Earthconnection ................... e I 16
Fan CONNECIION . . e 16
Terminals on A2, trigger module C98043-A1203/A1204 . ... ... ... ... ... ... ..... .. ... 17
Terminals on A1, controller module C98043-A1200 .. ........ ... ... .. .. .. . ... ... ... 19
Terminals on A10, luxury supplementary module C98043-A1210 ... ... ... ............ 23
Hardware interface for connectionofaprinter ... .. ... ... ... ..l 25
Hardware interface for connection of a PG635/675 /685 programmer ............ ... 26



10

10.1
10.2
10.3
10.3.1
10.3.2
10.3.3
10.4

10.5

11

12

13

14

15

15.1
15.2
15.2.1
15.2.2
15.3
15.4
15.5

15.6

Instructionsforuse ... .. . 27
Operatingstates ........ ... ... . .. 29
Notesonstartup ...... ... ... ... . 31
General warningnotesonstartup ... ... .. ... ... ... ... 31
General . 32
Speed-related currentlimit ... .. .. 33
Motors with safte-commutation limit ... ... .. ... .. . . ... ... ... 33
Motors without safe-commutationlimit ... ... .. ... .. . .. . .. .. .. .. . . e 34
Calculation of the relevant parameters ... ... .. ... e 35
Thermal overload protection (It monitor) ....... ... ... .. . ... . .. .. . . 37
Startup instructions . ... . 38
Faultindications ... ... ... .. ... .. . . 60
Maintenance .. ... .. 64
Parameterlists ... .. . 65
Measured value indications .. .. ... ... . . .. .. 65
Code parameters ......... .. T 68
Operatingmode selection . ... ... ... . . . .. 70
Setting values for A1210 module .. ... .. 73
Setuing values for technology functions ... ... ... ... .. ... .. . . . . . . . .. ... . . ... 74
Setting values for spindle positioning control ... ... ... . .. ... . ... . . 76
Parameter description (selection of operating modes and functions) ... ... 83
Appendix .. 134
Field caracteristic ... ... .. ... ... . 134
Master/Slavedrives ... ... . 136
Principal diagram . ... .. 136
Implementation ... ... . . e e e 136
Software changing procedure .. ... .. ... .. 141
Connection of electronics chassis . ........ .. .. .. .. . ... . .. ... . . ... ... ... 143
Load resistors .. ... ... 145
FUSeS . 146

nlfiin),

..-!”-“lllil!;-ll



These instruction manual do not purport to cover all details or variations in equipment, nor to
provide for every possible contingency to be met in connection with installation, operation or
& maintenance.

Should turther information be desired or should particular problems arise which are not covered
sufficiently for the Purchaser ‘s purposes, the matter should be referred to the local Siemens Sales
Oftice.

The contents of this instruction manual shall not become part or modity any prior or existing
& agreement, commitment or relationship. The Sales Contact contains the entire obligations of
&= Siemens. The warranty contained in the contract between the parties in the sole warranty of o
Siemens. Any statements contained herein do not create new warranties or modity the existing

& warranty.

Additional documentation

0

Supplementary instructions, currents > 600A:.: Order no.: C98130-A1073-A11-x-7619
Further information can be obtained from the following publications:

Description SIMODRIVE 270: Order no.: C98130-A1073-A1-%x-7619
Wiring Manual: Order no.: C98130-A1073-A1-%-22
Wiring Manual, currents >600A: Order no.: C98130-A1073-A11-%-22
Serial interface, instructions: Order no.: C98130-A1073-A3-*-7619
Positioning control, instructions: Order no.: C98043-A1211-L1-%x-7619
Positioning control, wiring manuai: Order no.: C98043-A1211-L1-%-22

Catalogue SD81 and SD82

The present instruction manual and all publications listed in this chapter are available in the following
languages:

German, English, French and Spanish

1 Introduction

The present manual is part of the SIMODRIVE® documentation. All documents can be ordered separately.
The applicable order numbers are listed in Chapter 0 “Additional documentation” of this manual and in
Catalog IT16, Order No. EB0850-G37-X-A2. For ordering, please contact your local Siemens Office.
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This instruction manual contains information describing the operation of the drive using software
# version 3.3. While generally aplicable to all earlier software versions, certain parameter and fault
% code definitions in this manual may exceed or conflict with those available in earlier software o

version. %

32 Contactyour nearest Siemens representative should you require further details regarding
= software versions.
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Hazardous voltages are present in this electrical equipment during operation. The units
rated at 130A and over moreover contain dangerous rotating parts (fans).

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

Only qualified personnel should work on or around this equipment after becoming
thoroughly familiar with all warnings, safety notices, and maintenance procedures
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: contained herein. 1
% NS
5 :rhe succ'esful and s:-:afe operathn of this equipment is dependent on proper handling, o
o Installation, operation and maintenance. i
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1.2 Definitions

QUALIFIED PERSON

fo_r the purpose qf this instruction manual and product labels, a "qualified person” is one who is familiar
with the installation, construction and operation of the equipment and the hazards involved.

In addition, he has the following qualifications:

a) Isttrained and authorized to energize, de-energize, clear, ground and tag circuits and equipment in
accordance with established safety practices.

b) Is trained in the proper care and use of protective equipment in accordance with established safety
practices.

¢) Istrained inrendering first aid.

DANGER

_fo.r the purpose m_‘ this instruction manual and product labels, “Danger” indicates death, severe personal
INjury or substantial property damage will result if proper precautions are not taken.
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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 labels, “Caution” indicates minor personal injury
or property damage can result if proper precautions are not taken.

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 highlight.

-------------------------------------
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& personal injury or loss of life. The following precautions should be followed to reduce

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

ardous voltages are used in the operation of this equipment, and will cause severe

of injury or death.

Only qualified personnel familiar with this equipment and the information supplied
with it should be permitted to install, operate, troubleshoot or repair the apparatus.

Installation of the equipment must be done in accordance with the National
Electrical Code and any other state or local codes. Proper grounding, conductor
sizing and short circuit prodection must be installed for safe operation.

During normal operation, keep all covers in place and cabinet doors shut.

Before carrying out visuai inspections and maintenance operations, make sure that
the AC supply has been switched off and locked in the “OFF” position and that no
dangerous voltage is present at the signalling relay contacts. The drive and motor
will have hazardous voltages present until the AC feed is turned off. The drive
contactor does not remove hazardous voltages when it is opened.

When it is necessary to make measurements with the power turned on, do not touch
any electrical connection points. Remove all jewelry from wrists and fingers. Make
sure test equipment is in good, safe operating condition.

While servicing with the power on, stand on some type of insulation, being sure not
to be grounded.

Follow the instructions given in this manual carefully and observe all danger,
warning and caution notices.

This list does not represent an exhaustive survey of the steps necessary to insure safe

operation of the equipment. Should further information be desired, or should
particular problems arise which are not covered sufficiently for the purchasers’
purposes, the matter should be referred to the local Siemens sales office. 5
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2  Description

The SIMODRIVE converters in the 6RA27 series for 3-phase connection take the form of all-digital static
converters for four-quadrant DC drives in which all open and closed-loop control functions - from the
ramp-function generator to the trigger set - and almost all auxiliary functions are performed by a 16-bit
microprocessor. The units operate autonomously with the aid of an integral keyboard and digital display,
and no additional equipment is required for programming. The “luxury” units (6RA27..-..V57) include a
serial interface for the connection of a programming unit, printer or plaintext display.

The speed setpoint and actual-speed value can nevertheless be input in analog form. A spindle
positioning module which provides for an oriented spindle stop without NC equipment, or aremote
diagnosis and limit-value module are available as optional extras.

The armature is supplied by means of two fully controlled 3-phase bridges in circulating-current-free
back-to-back connection. The power sections for the armature and the field are equipped with

electrically insulated thyristor modules, which means that the heat sink is potential-free. The side panels,
the front cover and the power terminal covers provide protection against accidental contact when
operations are performed in the vicinity of the units (shock hazard protection VDE 0106/Part 100). All
terminals are dimensioned in accordance with VDE 0113 A2, and are accessible from the front.

The units may be operated in the temperature range between 0 and + 35° C (non-ventilated: 0 to 45° C)

at the rated power. The permissible temperature range during storage and transportation is -30 to
+ 85° C.

The degree of protection of the units in accordance with DIN 40050 and IEC 144 is IP 00

The units automatically adapt to power frequencies between 45 and 65Hz.

3 Design

The SIMODRIVE converters are distinguished by their compact, space-saving design, which does not
Impair the necessary accessibility. The special heat sink design permits the device to be installed with the

heat sink or with both the heat sink and the fan outside the cubicle, thereby ensuring excellent heat
dissipation.

Installation

Improper lifting can cause loss of life, or serious personal injury.

Lift only with adequate equipment and trained personnel.

transtormer and the remaining equipment in accordance with the safety regulations
(e.g. DIN, VDE) and all other relevant national or local requirements regarding contactor &

The installation of the equipment must conform to the safety regulations (e.g. DIN, VDE)
and all other relevant national or local requirements. Proper grounding, conductor

lllllllllllllllll
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The user is responsible for the installation of the converter unit, the motor, the ;

sizing, protection, grounding and provision of isolators, overcurrent protection, etc. 3
o
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The SIMODRIVE converters are designed for upright installation in cubicles or machine frames. They
should be installed with the terminal blocks or terminal bars facing downwards. Unobstructed entry and
discharge of cooling air must be ensured. A clearance of at least 100 mm must be provided above and
below the units. Units with a rated current of 60 A or more can be installed by simply hooking them in a
removable mounting plate, which must be installed beforehand. This mounting plate is included in the
scope of supply, and has the same mounting dimensions as the units in the previous 6RA26 series. The
units with a rated current of 30 A may only be installed on a flat surface. If this is not possible, the units
must be mounted on spacers, which must compensate for surface unevenness.

5 Reduction tables

5.1 Correction of load ratings for cooling medium temperature

Ambient or Correction of load ratings
cooling me- Units with AN Units with
dium temp. cooling AF cooling

1) Only if fanis connected t0 400V + 5% /-15%, S0Hz

5.2 Correction of load ratings for site altitude

Load %
T 1040

80

b

40

20

0 1000 2000 3000 4000 5000 m
Site altitude —P

11




Cl

- - o L ¥ u
— 240 50 - 66 iz 400\ (380\)
Drive Piylea Current hme Fagl
enable SNADIS ChANJeOvEer DOSHI0NING | 1A 50 - 60 =2 400v (3IB0V] ——————————
(PB4 = B) {F83 = 7) LOgC 3AC SO - 60 M2 SQ0V =) 1) Correct terminal-phase asugnment of POwEr pylse A
control 2630, 12371124, and TU/ W essential turrent interrupt
I . nn'[og W » | ] [ |
Contact Potential-  current fimit :- Fll;ﬂl-r';ltm:ll:d::ﬂ;ﬂ_ = * Y0
control free (P85S = 9)
: | — |
111 81 19 | 1S 96 69 .
» 0 4 - ) » ™ o 9 oan » T}T A el
| ) 1 & —
CA ey <& M F RS P70 P .
Therm . motor | ' m W m 124 m 3% 2
| CH ? dsle] c;? time constant IMoto: Rated : -» » ®
[ ]
i N24 : Time-dependent ’ : 3 . ' l ¥
i overicad protection 14t
b e me e - - . Iyt I i
i | psﬂ——b Current
Basie urt |il'ﬂhihg .
C98043-A7200 I . | Current controlier l
Ramp-tunction T l ™ o .
generator [ P . C98043- I
- A1203/A1204 ’
‘ Fé P3d P32 P29 i s '
etpoint "
compensation 1 * Ko Tn B B l |
Precontrofler v 1C
_—
|| ~ 7”: k —"L-p “-§Z$ 0 |
et | I ’
-4 v ; . !
Motor pes  poa rrEmr e LOoad
Rated Pob P67 PiS P7% . l i
P o3 P1s i, Fleld l Fleld current controlier l i
current ’
imiting | __f‘z i
l ' '
e.m.{ setpoint
’1 e _ I 1D
l 1l \
Ansidg seiection Sutpyt . l
! windie * .
8 B spe I l | |
ﬂrmwar » .
I I Precontrolier " I | ¢
F AN ¢ TEE 0 B §F s & uaip F EEE O SO F EEE " L ) B
7Y 100 101 315 316 314 72 74 73 1C 10 34 35 36
, _ “Resdy’ (o) 100
n < Nemin P80 = 1) Fan
P21 oF monitor

“Fault”
(P8C = 0) E

we) NOTE CONRVETter vEruIOn &

. . =
Static converter with Block dtagram _

digital servo control
9 - C98130-A1073-A2- - 7612 |t
7 8

04 910036 [31.1090 —{Ostum] 250486
03 | 900322 128.02.90 PéAnniBears | witzmann
02 [ 90186 [300183 P¥@ Nceor |

SIMODRIVE SIEMENS AG

Main spindle V55 (basi¢ unit)

Austria

zustand | Anderung | Oatum [Name[norm | Jumer T Tear ftma
1 P | 3 4

-—
—_—
——
—emr

'I1|i|i|_.i,i|:|

1’9

(SSA)3tun diseq Joj weibeip yoyg

:ii||i;,|m|“,..

9

swelibeip »¥20;g



el

900322 | 280290 YAGL~ . Witzmann - - . .
Zustand| Anderung | ODatum [Nameiworm I fuser JEnt  fend |
1

- . i

2L( 50 - &0 17 400+ (3B0V)

Drive Pulse Current limi __ﬂ}.._F :
enable enabie changeover POYILIONING 3AL 50 - 60 Hz 400V {35,?”3 ———ae
(P84 = B) (P83 = 7) LOGH JACS0 - 60 Mz 500V *° 1} Correct terminal-phase ass:ignment of Power pulse

controd 2630, 123124 and 1. |'W essential Lurrent ivterryp!

anaiog —I-l_l_l_-“l—l1?ug
| l | I \v Contact potential- cyurrent limin o Parametenzation, ingication =
control free (P83 = )

81 19} I 15 96 69

N24 M time-dependent
overload protection

l
........ e
H Current
A1 Bask unit i ]_I_[ H:':il‘.ti:g

C98043.A1200

Current controlier

[ ]
Speed controller P41 | P40 rod | rosd
Ramp-function | {or gear-speed-related P39 P4 ' [9804)
enerator i
- 9 n controlter adaption ]J | A1203/A1204
P16 P17 “i— :
Setpoint 5. i A2

compensation 1 * .

HA

A

digital servo control

2 3 4 6

- m | _ —
therm . moOtoT |
cB ? CDQ_ CF? time constant | OO pated | .
. |
e
bact

1C 1
{110} (1€)

e

Hunting P30 _i
wnting. PAAPA lMt ¢ =mb ¢ SER ¥
pse.sy | P4APAS e 1 W Peé P67 PGS al r o I_.
> Adaption £53.59 PTY POl F1s l kleld current controlier |
Rt b »
r
= R2 | 17 e.m.{. setpoint I l
J_BE internal e.m.1. controlier » '
sequencing controt l l
" - -; -qﬂ- analog selection ovtput ’ .
. R3 tpind}e
[ ] &
. ’ Nact | Iact ‘ l Wl‘f Precontrotier I .
I s ¢« B 4 ol ¢ GE @ [ # BER ¢ S 4 A 4 W H SRE 4 =N & s Ume &
C98043.41210 « 75 76 16 160 109 315 316 314 72 4 73
'nHt' Luxyry device I:—-—-—l—i—-—l—---—-—n_-—l ' - . . 'Hﬂd'y'
562 A10 Selection of gear speed for . NS pmin? (P80 = 1)
> gearapeed-related sdaption | - o
1‘2 'F.u“'
* {P4Q = 0)
n“tc“.{ "l-_l—l-l‘
| K4
. ) | u_ s ] u
I-Il-li-ll_ll-ll-_l‘l
!15 216 114 12? 12! 126 115 116 114 R 192 1!!" 62 61 117 118 119 107 109 110 108 209 270 208
n < n, Nyet * Nyct A< Nyend Ref.point  Hunting. T & Ty Feed Speed 1) Speed N Speed v ia >, 12t monitor
' rP23..P26 r27 P2 P47 Pprewarhing
Fault memory *} Terminal19 connected in factory 1o terminal 1919 P24 (terminal?}
revet *o} NOtE CONVEITEr varuon Field current reduction
1 4 | 250486 - -
" [Tor TowoneToviow [T onm SIMODRIVE SIEMENS AG Static converter with Block diagram

- €98130- A1073-A1-2-7612 "'“‘

<9

(£SA) Jlun Aunxnj 104 weusbeip )dojg



7 Connection

7.1 General

{ This equipment contains hazardous voltages and hazardous rotating mechanical parts
o (Fan). Loss of life, severe personal injury or property damage can result if instructions 2

........

= contained in this manual are not followed.

3
The controller has hazardous voltages present even when the main drive contactor is -
5 open. The power and interface board, (bottom p.c. board), has many circuits that are at &
& hazardous voltage.

o The user is responsible for the installation of the converter unit, the motor, the trans- -

% former and the remaining equipment in accordance with the safety regulations (e.g.
._h?. DIN, VDE) and all other relevant national or local requirements regarding conductor 5
u sizing, protection, grounding and provision of isolators, overcurrent pratection, etc. e
Hazardous voltages may be present on external surfaces of ungrounded controllers. This

o can resultin loss of life, severe personal injury or substantial property. 7

lllll

If the drive cabinet or open chassis unit is mounted such that it is not grounded, aground &

’§ wire must be connected to the panel or enclosure frame for personnel safety. Also the
*-:3;' motor frame, transformer enclosure and operator station must be connected to earth

ground. For the specific requirements with regard to grounding of the equipment, refer i
to the safety regulations (e.g. DIN, VDE) and all other relevant national or local require- @&

R ments.

Dangerous voltage from the customer installation can be connected to the signatling
relay contacts. &

The equipment may not be connected to a system protected by a residual-current device ‘=~
(VDE 0160, Section 6.5) because in the event of a short-circuit to frame or ground the ;
operation of such a device can be hindered or prevented by a DC com ponent present in

the fault current. In such a case all other loads connected to the same residual-current
device would also be without protection. &

Without additional measures being taken, stopping of the drive via terminal 64 (drive
enable), terminal 63 (pulse enable), terminal 81 (rapid stop) and / or terminal 763 (pulse ¥
current suppression) cannot be regarded as a safe stop in accordance with the applicable

reguiations (DIN VDE 0113, Part 1). This is because a fault in the converter electronics ﬁ
may result in unintentional starting of the motor. 2
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& Preparatory to work on or near the motor shaft and/or the machine spindle, the OEM
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must take appropriate additional safety measures (e.g. mechanical blocking of the
o spindle as a positive safeguard against unintentional starting of the motor and/or 5
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The devices must be connected up in accordance with the connection proposal {Chapter 6.1 and 6.2) and
with the connection diagram provided by the customer.
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The following precautions must be taken to ensure interference immunity (EMC) in operation:

= . Setpoint and actual value leads for analog signals must be shielded and routed separately from
load voltage cables.

1- ‘I- L] :’ .l-
l'.: III|:'. : ': .:-:F:i " = .:.|I I' ] " [

e Shielded cables must be directly mounted on the shield clamping bar by means of the shieid

clamps provided in the unit.
Exception: The setpoint cable shield must be connected at one end to the setpoint source (NC).

l‘l'lr.-_l-I'-'l-

‘l. -I'I-I-I.I-I-l.l.‘.l
Sl

= o Control leads for the digital inputs and the relay outputs must be laid separately from load
voltage cables and contactor control leads.

o |f contactors are located in the same cabinet, the contactor coils must be provided with RC
elements or diodes.

e The electronics chassis potential (BS and M) of the SIMODRIVE unit may be tied to reference
potential {chassis) at one point only (0 prevent earth loops) (see Chapter 15.4).

% e The earth-terminal screw of the unit must be conductively connected to the cabinet by the

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

Converter units > 130A must be connected with twin parallel cables in order to comply with the
conductor cross-sections called for in VDEO113.

7.2 Connection of shielded control cables

I .“.-I

T
P B

(G N ——

Shield terminal strip
Cable shield
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7.3 Power connection

Terminal types: Units for 30A Strip terminal BK16 (cross-section 10 mm?2)
Units for 60A to 250A Threaded bush M8 in 20mm wide copper bar
Units for 400A to 600A Threaded bush M10in 20mm wide copper bar

Terminal | Circuit diagram Function

-
3AC 500V £ 10%, 50 - 60Hz also suitable for
—

3AC 380V ...500V *10%, 50 - 60Hz

I —

1D (1C)

.-!||!'!!=illli;5 .

1) Device type 6RA27 . .- 6DV5.
2) Device type 6RA27 . .- 6GVS.

7.4 Earth connection

Terminal types: Units for 30A Threaded bolt M6
Units for 60A to 130A Threaded bush M6 in heat sink
Units for 190A t0 250 A Threaded bush M8in 55mm wide Al bar
Units for 400A to 600 A Threaded bush M10in 55mm wide Al bar

7.5 Fan connection for 190A to 600A devices with forced ventilation

X3

Terminal types: Unit terminals G5/6 (screw terminals) on the terminai block
max. connectable cross-section: 4mm?2

- iltH iy

Terminal | Circuit diagramm Function

37 Fan

2AC 400V (380V) +10% -15%, 50-60Hz; 0.45SA

38

39

Internally assigned, motor capacitor

Temperature monitor

35

36

(Relay contact opens in the event of heat sink overtem perature)

: |I«H|HI|!1!|§E|
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7.6 Terminals on modules A1203 and A1204

(Trigger module A1204: for units up to 250A
Trigger module A1203: for 400A to 600A units)

X1

Terminal types: plug-in terminals combined to form blocks
| (the blocks are delimited by means of = in the list)
max. connectable cross-section: 1,5 mm?

Terminal Circutt diagram | Function

315 N.O. contact AOQOutput relay K1; Function selectable with P21
P80 = 0: n<npin1 1)
= 1. n<n pint (Relay energized at n<npn1)
Delivery state
N C contact - = 2: I<lx (Relayenergized at | <ly)
(Ix set with parameter P47)
= 3. I<Ix (Relayenergized at |<iy)
(Ix set with parameter P47)
= 4: Drive running
314 Common point (Relay energized at - -, | or |l
= 5: Speed controller monitoring
(Relay energized at Nget = Nyt

72 N.O. contact Output relay K2; Function selectable
P80 = 0 Fault (Relay de-energized in case of fault)
. Ready ( Delivery state)

74 N.C. contact Ready / . Fault
Fault . Ready
. Ready

. Ready

N < Nmint

J [ { R | B { I |

s wWwhN -

73 Common point

700 Non-stabilized power supply; may be
only to activate terminal 763
+ 18V to + 30V

Power pulse current interrupt

763 Power pulse

+ 18V to + 30V, 25 mA:
Power pulse current not interrupted

current interrupt

1) When there is no drive enable signal {terminal 64 = “LOW"” or terminal 81 = "LOW"), the
trigger pulses are blocked when the response value is reached.

2) Inthe delivery state terminal 700 is connected to terminal 763
Note: Terminal 763 must not be opened during operation (“Ready” active) since fuses may
otherwise blow.

Current carrying capacity of relay contacts:

AC 50-60Hz < 240V, 750VAresistive load, max. 3A(at 0.3 p.f.: 1A)
DC < 100V, max. 100W, max. 3A
AC/DC > 5V, 10mW

Recommended voltage for connection to the relay contacts:
AC/DC < 60V (for compliance with EMC standards)
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%: The rated value of the power section supply voltage must be entered in parameter P98

e

% (see P98in Chapter 14 “"Parameter description”).

X2

With  30A to 250A units on module A1204
400A to 600A units on terminal strip

Terminal types: Unit terminals G5/6 (Screw terminals)
max. connectable cross-section: 4mm?2

Terminal | Circuit diagram Function
26 2U Electronics power supply
2AC400V; *10%; In = 0,1A
or
30 IW 2AC380V; +10%; in = 0,1A
at0.3p.1.
123 3U Field circuit
Mains connection
2AC400V; *10%, 50-60Hz
124 3W or
2AC380V; *10%, SO-60Hz
33 3C Field circuit
Field coil connection (Rated voltage)
max. 310V =
i
e
% The correct terminal-phase assignment of 1U/1W, 26/30 and 123/124 is essential
2 R -:-:-:E::?::-'::::::::::;:::::;:-:::E?::-::::::*::::E:::::E:E:E:ErE:E:E:'::E:ErE:Ic?:E=5:E:::E:E:E:E=E:E:';:E:E:E-'Ef;':?:sE:E:E:E:EEE:E??:E:E:E:E?E:E:E:E:5:E:E:E:?:E:?ri:ErE:E:E:E:E:E:?:EfE:E:E:E:=:E:E=E‘-":=E:E:E-::::Er:-i-EEE:E:E:E=E:':':E:E:E:E::'E:E:E-'::::E::’:?:E:ErE=E:5=E:E:=:E:E:;F?E:E:EEE:EEE?EEEEEE?E?EEEEETEEEEEEEEE:5EEEE?EIE:E:?E:E:E:E:E:EfE:E:ErE:::E:E?E:E:Et5:%=E:Er5:£:5:-::5:-’:E%
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In the case of units with a power section supply voltage outside the tolerance range of 380V +
20% -15% or 415V + 10% -22% (note max. permissible power section supply voltage, see Page
- 41), the electronics power supply, the field circuit mains connection and the fan connection must

be adjusted to AC 380V by means of a matching transformer (see also L34 in Chapter 14
"Parameter description”).

The phase rotation must in this case be kept as low as possible (max. 1° electrical)! It is advisable to
use a single-phase autotransformer.
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1.7 Terminals on module A1200

Terminal type: Plug-interminals combined to form blocks
(the blocks are delimited by means of = in the list)
max. connectable cross-section: 1,5 mm:

Shields: Shields have a conductive electrical connection to the converter earth via the shielding
strip.
Signal levels: Highsignal: +10...30V relative to the potential of terminal 19
Low signal: -2... +5V relative to the potential of terminal 19
Terminal | Circuit diagram Function

Speed actual value input
max. 150V: 29,7k{2 max. 250V; 46,1k
(Jumper BR 7 inserted) (Jumper BR 7 open)

17 Tacho 1

Tacho 2 Speed actual value input

max. 70V; 13,3k

(TR
v
¥ o

Reference potential for tacho 1 and tacho 2
OV

Setpoint input 1
+10V; 10kQ

Nget 1

Reference potential for ngg ;
oV

24 Setpoint input 2

+ 10V; 10k()

Nget2

Reference potential for nge: 2
oV

lumiT Analog input; function selectable

+ 10V; 60k(2

P85 = 0: no function, works setting
= 5: analog current limiting

G
v

Reference potential for I )pir
oV

~d
N

Nayct-indication Speed actual value indication
+ 10V set viaR3; 2mA

=]
o

Reference potential for n,- indication
oV




Terminal | Circuitdiagram Function

lact -indication. Current actual indication ( absolute value or output with sign)

t 10V setviaR4: 2mA
Setting range approx. 5...13V = converter rated current
P86 = 0: Current actual value indication with sign( +--»> Ml)
= 1: Absolute current actual value indicated, works
delivery state

77 BS

Reference potential for i, -indication
oV

100 Analog
selectable-function

Analog output; function selectable
T 10V; 2mA
PB2 = 0: no function, works delivery state

output

Reference potential for analog selectable-function output
oV

Non-stabilized power supply; may be used only to activate the
binary input terminals

+ 18V to + 30V, max 100mA

)

DRIVE ENABLE

' PULSE ENABLE

Without additional measures being taken, stopping of the drive via terminal 64 (drive
enable), terminal 63 (pulse enable), terminal 81 (rapid stop) and / or terminal 763 (pulse
current suppression) cannot be regarded as a safe stop in accordance with the applicable

regulations (DIN VDE 0113, Part 1). This is because a fault in the converter electronics
may result in unintentional starting of the motor.

H-signal: + 10V... +30V; 4.8kQ

H-signal: run up to operating speed with ramp-function
generator (if activated) if pulse enable signal is
present simultaneously at terminal 63

L-signal: Deceleration to np, 1 (P21) with ramp-function
generator (if activated), controller disabled, | = 0,

"Ready” relay de-energized.

H-signal: + 10V ... + 30V; 4.8kQ
Hsignal: Controller and trigger pulses enabled (only if
terminals 64, 81 and 763 are activated).

Lsignal: Controller disabled, ay shifted, | = 0, trigger pulses

disabled, “"Ready” relay deenergized (motor coasts
to standstill).

WHi ey

Preparatory to work on or near the motor shaft and/or the machine spindle, the OEM

must take appropriate additional safety measures (e.g. mechanical blocking of the

spindle as a positive safeguard against unintentional starting of the motor and/or
spindle in the event of a fault.

A,



Terminal | Circuitdiagram Function

RAPID STOP Digital input; function selectable

H-signal: + 10V ... + 30V, 4.8k{2

P83 = 0: no function, works delivery state

| = 7: RAPID STOP, deceleration at the current limit
to nmint (P21) “Ready” relay de-energized.

ILimiT Digital input; function selectable
CHANGEOVER H-signal: + 10V ... + 30V, 4.8k

P84 = 0: no function, works delivery state

= 8: CURRENT LIMIT CHANGEOVER

REFERENCE POINT Reference potential of external voltage source in conjunction
with potential-free activation of terminals 64, 63,81 and 111.

Jumper in position CE - CF.

Selectable reference potential in conjunction with activation
| with internal power supply (Terminal 7 = 24V)
-24V: Jumper in position CA - CB (not recommended)

OV: Jumper in position CC- CD = delivery state

Power supply output
+ 10V IOmA; +0,5%

71 BS Reference voltage
oV |
Power supply output
- 10V 10mA; +0,5%

*} Inluxury units terminal 19 of the basic device is connected in the factory to terminal 191.
Terminal 192 on the luxury module can be used as a customer terminal.

- ou”
)Y

The internal reference potential (BS) is brought out at a terminal with an M4 thread on module A1200
(as of hardware status A 1200-L13-04, D1, ...). Inthe delivery state the internal reference potential is
connected via BR2 to the heat sink potential (ground).

If jumper BR2 is opened, the reference potential is connected to ground via 2x 150nF.

e N ]
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Any setpoint inputs not used (terminal 56 or terminal 24) must be connected to the reference
potential {terminal 14 or terminal 8), and not left open.
Works delivery state; terminal 24 connected to terminal 8.
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If terminal 96 is activated via P85 = 5, the terminal must also be activated.
# [+ 10Vor-10V = currentlimit 1 (maximum values of P39 and P40]
OV = OQA]
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Enabling signals - pulse diagram

Terminal 63

Terminal 81 *)

Terminal 64

Nset after RFG

Nact

Trigger pulses l I l I l B I I

4
s [l s f2] s o] s Bl s ] s || s 1] s

1:
2:
3:
4:
3!

Drive accelerates to nye; by means of ramp generator

Drive decelerates to Nyt < npmint by means of ramp generator
Drive decelerates to n,¢t < nyipy at current limit
Trigger pulses aw; pulses disabled at 1 = 0; drive coasts to standstill.

Trigger pulses disabled, “Ready” relay dropped out.

*) Terminal 81 programmed for "Rapid stop”

22
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7.8 Terminals on module A1210
(Supplementary module for main spindle drives)

Terminal types: Plug-terminals connected to form blocks

Shields:

Signal levels:

(the blocks are delimited by means of = in the list)
max. connectable cross-section: 1,5 mm?

Shields have a conductive electrical connection
to the converter earth via the shielding strip.

Highsignal: +10...30V relative to potential of terminal 191
Lowsignal: -2... +5V relative to potential of terminal 191 or terminal open

Input resistance = 11kQ; 4.8kQ from product version A3 onwards

Differential input

Terminal | Circuitdiagram Function
562 Nset C Setpoint input for C-axis operation 3)
analog input + 10V; 44kQ to Nget C ref
142 Neet C ref Reference potential for nget ¢
analog input
117 GEARSTEP I1 Selection of gear step 11
digital input
118 GEARSTEP I Selection of gear step llI
| digital input
119 GEARSTEP IV Selection of gear step IV
, digital input

192

191

OSCILLATING Selection of oscillation

digital input

FEED
digital input

Selection of feed operation {C-axis)

Ty = T Selection of ramp-up time = ramp-up and ramp-down times 2
digital input (E16= HLZ2 und £E17 = RLZ2) and speed controller adaption for
NC postioning (parameters P60 and P61 are active)

A gl _ e

lExC min Selection of field current reduction (standstill field)
digital input (High signal = full field)

FAULT MEMORY

Fault memory reset

RESET digital input +10V... +30V; 11kQ

Reference point for terminals 60, 61, 62,107,117, 118, 119, R

REFERENCE POINT

for digital inputs _ .
Terminal for reference point

Terminal 19 of basic unit

Ref. potential: Hf itis desired that the input terminals of supplementary module A1210 (except

terminal ngt ¢) and of electronics module A1200 are at a common reference potential,
terminal 191 must be connected with terminal 19 (works delivery state).
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Signalling relay

-

N.O. contact Output relay:

215
- Speed threshold value ny
N.C. contact n < Ny

214

109

Ditferential gap adjustable in

(parameter P23 . . . P26) undershot
Common point Parameter E86

Current threshold value !, (parameter P47)
exceeded

N.Ccontact | 1> Iy

126

Common point

Ditferential gap adjustable in
Parameter E86

Output relay:
Speed setpoint Nge,
reached

Neet = Nt

Response threshold adjustable in

Parameter P27
B

115 N.O. contact Output relay:
Minimum speed np,,.2 (parameter P22)
116 .C. contact N < Nmin> undershot

Ditferential gap adjustable in
Parameter £86
I ————————
Output relay:

(Prewarning: time-dependent overload
protection)

114 Common point

<
M

209 N.O. contact

210 N.C. contact

208 Common point

1) Suppressed during parametrized ramp-up and ramp-down time + 300ms

2) Suppressed during parametrized ramp-up and ramp-down time and when pulse disable is
operative

3) Scalingrange of potentiometer R11: Jumper X2 in position 1-2: approx. 85...600min-’
Jumper X2 in position 2-3: approx. 333...2350min-"
(from product version A3 onwards)
when ngetc = 10V and with 20mV / min-! tacho
Jumper X1 must not be changed (delivery state 2 - 3)

Relay load capability:

AC 50-60Hz =< 60V, 180VA resistive load, max. 3A (at 0.3 p.f. : 1A)
DC < 100V, max. 100W, max. 3A
AC/DC > 5V, 10mW

NI

24




7.9 Hardware interface for connection of a printer
(on module A1210-L21 or-L41)
X500
Connector X500 Printer with TTY interface
- e s = s mm e me - 2 o o = s - - = (physically active)
|
12 |
5 !
]
. S d L. e e e it em e - - -
OR
- e e o s e e s po ot = = - - {physically passive)
+ 24V ———r'_"'b——E-l-]— |
9 |
¥ - !
2 |
- I
+ 24V 1 13 + Pot_, transmission
+ 1T xD
(+ 20mA)
i
|
|
i
|
|
15 .
!
e e o e st —— — A Lo e . — s - -

Subminiature D socket connector, 15-pole

25



1.10

Hardware interface for connection of a PG 635 /675 / 685
(on module A1210-L21 or-L41)

PG 635/675/685 Connector 21210 - X500
Printer interface (passive circuit)
(active circuit)

!
20mA ) .
~12v '
3 !
4 I
17 12
9600 Baud 5 -
! !
— et ——— — - — ¢ st — —
Order no. of cable: Subminiature D socket connector, 15-pole

26

6ES5731-1BD20 (3.20m length)
(Remove locking device on PG end!)
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Instructions for use

8

The units can be flexibly matched to different operating conditions.

Matching to 50 or 60 Hz mains frequency occurs automatically.

The matching operations, settings and measurements necessary for startup of the DCdrives can be
performed simply by pressing the pushbuttons. The operating status of the unit and any fault messages
are indicated automatically. Automatic optimization programs can be selected.

Parameterization

UP

— (The parameter number or
parameter contents are increased)

MODE selector

(Changeover between
parameter number and
parameter contents)

parameter contents are decreased)

Parameter settings:
The parameterization device comprises three pushbuttons and three 7-segment displays.

When the unit is switched on (supply voltage connected), the operating status indication (see Chapter 9)
will appear, provided no fault indications are present.

The operating status indication is stored under the parameter number PQO.

The following parameters are assigned to the converter unit:

POO to P99 (basic parameters)
EOO to E86 (extension parameters)
U0O to U89 (Parameters for options)

When the power supply is switched on, all parameter contents are disabled and cannot be modified.
Authorization to modify parameter contents is granted when a code number is entered into the code
parameter P51. Modifications to parameters take effect immediately, and are stored in a non-volatile

memory (EEPROM).

27
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P51: Code number Function

0 No parémeters can be modified

(set automatically when the power supply is switched on)
2 Self-optimization of

pilot controller / current controller selected
3 Automatic self-optimization of

speed controller selected
4 Parameters P11to P79, all E parameters

and all U parameters can be modified

5 Automatic field characteristic measurement selected
6 Automatic calculation of speed-related current limit from

motor rating plate data selected

10 Parameters P80 to P99 can be modified

Potentiometer settings:

1) The maximum speed of the main drive is matched with the aid of potentiometers.
Speed actual value adaption for DC tacho-generators
® Main spindie operation: Potentiometer R4 (coarse adjustment)
Potentiometer R2 (fine adjustment)

® Feed operation:; Scaling range of potentiometer R11
(C axis) Jumper X2 in position 1-2: approx. 85...600min-}
Jumper X2 in position 2-3: approx. 333...2350min-*

(from product version A3 onwards)
when ngeic = 10V and with 20mV / min-1 tacho
Jumper X1 must not be changed (delivery state 2 - 3)

2) The external instruments are normalized using the potentiometers
R3: Speed actual value indication

R4 : Current actual value indication

lllllllllllllllllllll

_ NOTE .
3 ::':.
= The rating plate data of the motor and SIMODRIVE unit must be recorded in Chapter 12.11 of the =
W, ":. . . ':
&t Description. 33
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9 Operating states

Indications following startup or contents of parameter POO
Indication Meaning

DH ? QUICK STOPis set at terminal 81
(open or < 5V)
Discontinuation of QUICK STOP command (10 to 30 V at
terminal 81) and subsequent opening and closing of
terminal 64 (DRIVE ENABLE) causes the waiting state
to be exited and changeover to the next status indication.

O No DRIVE ENABLE set at terminal 64
(open or < 5V)
It a DRIVE ENABLE signa! is applied (10 to 30 V at
terminal 64), the wait state will be
exited and the next operation indication will appear.

I:lb No PULSE ENABLE set at terminal 64
(open or < 5V)
If a PULSE ENABLE signal is applied (10 to 30 V at
terminal 64), the wait state will be
exited and the next operation indication will appear.

Cl_l Not assigned (to be used for future applications)

1) The QUICKSTOP function is also effective during current-controlled operation (P89 = 3)!
It a QUICKSTOP command is given during current-controlled operation, the speed
controller is switched in automatically and the QUICKSTOP function executed by it.

IMPORTANT:  As a necessary prerequisite, the settings of the speed
controller parameters must be reasonably correct!

IMPORTANT:  The QUICKSTOP tunction is not available if P89 =2 or
P63 = 3!
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Indication

oM

2) 3)

2) 3)

3)

3)

3}

3)

Meaning

The field current actual value is < 50 % of the set field current setpoint P76. If
P76 = 0, or if the field current actual valueisin the region of the field current
setpoint, the next operation indication will appear.

No voltage present at the power terminals

(measured with the optocoupler)

When a voltage is measured at the power terminals

(power contactor switched on), the next operation indication will appear.

Check of mains conditions (indication not continuous).
It the mains voltage is in order,

the next operation indication will appear automatically;
it not, a fault indication will appear.

Wait state in conjunction with disabled controllers
(only appears if terminal 81 or 111 is programmed for inching function).

No torque direction set

Torque direction | set

Bridge 1 isdriven. A positive output current is obtained
(converter terminal Cis positive).

Torque direction |l set

Bridge 2 is driven. A negative output current is obtained
(converter terminal Cis negative).

The hundreds position of the operating state display in Parameter P00 indicates whether the speed
setpoint or the current setpoint is at one of its limit values.

| Segment 1lightsup, if ncontroller setpointis at positive limit
| (calling for torque direction |)
l Segment 2lightsup, if ncontroller setpoint is at negative limit
| (calling for torque direction I1)
I Segment 3lightsup, iflcontrollersetpoint is at positive limit
) (calling for torque direction |)

Segment 4lightsup, iflcontroller setpoint is at negative limit

(calling for torque direction 1)

2) States 03 and 04 cannot remain present for a total of more than 2 s. If the time expires in state
o3, fault F04 will be indicated; if the time expires in state o4, fauit F14 will be indicated.

3) "Ready” signal is present.
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10 Notes on startup

10.1 General warning notes on startup

Before putting the unit into service, ensure that the clear plastic cover is in position over }

l"
A
| | ": l-
the power terminals 3
: ' e
.. li. L
- o
l-_ I‘l|l-l.l
. T
<5 S
Lo i
Bt %y
DR Lo
l.i L -.'
:I:l:: ::-l
et Seats
i-i-l 'l -.'i
ra fl-'l
Pt i
e e e e bt L T e T e T T e e e e o o e o e o o e Pl M M s e e e e e e T e e e ala e - ~ AN
R :.:‘.':.;.:.:.;.:.:.:.:::.::::::7::;::;.:':‘:;::::::::.;I::::::'_:::::':;::::::::_:::::::;.:::E;.;T:.:.;.;!-:T::;::T;,:I;.:.;.:.j:E!:.:.;.-,;.:::.;.:.;.:.;,:::.:.-.:.;I:.::_*::!:!jf:i;:::;:;.:.:.;.;.;...{I;.:.;.;.;.;:f.';.;:;,;.;::.::;.:I;:;!::;Z:I;::!;:;::!:::f;:: .::::;‘.'::::;::Z;:;:::::E:;:;Z;!::;I;:;:;f:‘::::::Z:T:Z:T;I:::Z:::!;I;::SE:‘:.:i;:;::'::::'.:f:!::::;:;f;:;f::;:;?::;::!;:;.';:*I;'.;:;:;I;!;:::;!:T;::::::::I..:::::I::j‘.’:i;:;:;i::::;Z:‘:

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

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

-
Bt e e e e e e e e T e T T T T e T T e e T T R e T e e e e e e T e e e e T L T e e T e ey e e e e e T e

i--ll-i-l-ll- s ] ek om kom - . --...,--.. r m ma m s m omap A - a m . =
- *

. ‘.. [ ] :.il--
[ ] " - .:..
o . g
! DS
S T
1 e
L2 s
. ‘1-.1-.' l.ll i.‘ll
3% R

L]

3 This equipment contains hazardous voltages and hazardous rotating mechanical parts
(fan). Loss of life, severe personal injury or property damage can result if instructions

% contained in this manual are not followed. o
“ Dangerous voltage from the customer installation may be present at the signalling relay
S contacts.
i The equipment may not be connected to a system protected by a residual-current device £
(VDE 0160, Section 6.5) because in the event of a short-circuit to frame or ground the
operation of such a device can be hindered or prevented by a DC components presentin

the fault current. In such a case all other loads connected to the same residual-current £
device would also be without protection. g

Only qualified personnel should work on or around this equipment after becoming
thoroughly familiar with all warnings, safety notices, and maintenance procedures
contained herein.

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

+ - o
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AR e

The controller has hazardous voltages present even whwn the main drive contactor is
_ open. The power and interface boerd (bottom p. ¢. board) has many circuits that are at
i hazardous voltages. Turn off and lockout all power sources at the feeder to the drive
5 before performing maintenance or repair. T

-
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i This procedure does not represent an exhaustive survey of all steps necessary to ensure
safe operation of the equipment. Particular applications may require further :
_ information or procedures. Contact the nearest Siemens sales office should particular
problems arise which are not covered sufficiently for the purchaser’s purpose.

The use of unauthorized parts in the repair of this equipment or tampering by
unqualified personnel will result in dangerous conditions which can cause death, severe &
% personnel injury or serious equipment damage. Follow all safety precautions contained  §
& in this manual and all safety warning labels on the product.

Retfer to the full set of safety warnings on pages 1 and 2 of this manual.
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10.2 General

10.2.1 The startup instructions below in the form of a flowchart presuppose that the unit is operated
according to the principle shown in the connection diagram C98130-A1073-A1-*-7612 or
C98130-A1073-A2-*-7612 Chapter 6. Before startup the external connections, the protective
measures and additional devices such as the superfast special fuses must be checked. The
SIMODRIVE unit must be matched to the motor in accordance with the startup instructions.
Plant-specific requirements must be taken into account.

10.2.2 The following calculations must be performed:

Motor rated current, armature |
Conv. rated current, armature

Motor rated current, field
m
Conv. rated current, field

i
o
{

In percent

Itis advisable to match the converter unit to the motor data if A<40% and B<20%. This is
accomplished by disconnecting load resistors on the A1204 or A 1203 module. The converter
rated current can be reduced to approximately § or § of the original rated value; exact details
can be found in Chapter 15.5.

Important:  Measurements must be taken to check the actual field current.
P76 must be corrected if necessary.
Deviations by approx. * 5 percent of the theoretical value are normal.

Arrangement of load resistors

The load resistors are arranged
as follows on soldered pins on
the A1203 or A1204 module:

10.2.3 Parameters must be modified on startup. Authorizaton to modify the parameters is granted by

means of the code parameter P51.

P51 =4 authorizes modification of parameters P11 to 79 and of all E and U parameters:
P51 =10 authorizes modification of parameters P80 to 99

P51 =0 prevents modification of all parameters.

Parameter P51 is set to 0 automatically when the electronics power supply is switched on.
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10.3 Speed-related current limitation

10.3.1 Motors with safe-commutation limit

T Converter limit current

la P
\ Threshold

Current limit 1 ‘\ ‘/

~1/n (Safe-commutation imit curve)

; BREE
1 ’ |
o : 20
PN . - :
51 . : ] 1,
b ; |
v :
P2 o : _
B :
Ly
P .
| >
NN Ny @ N2
nE nMﬂtﬂl"
[]  motor rating plate data Ng = Speed at which speed-related
current limitation begins
® Permissible limit values @ |
= Maximum motor speed

H
d
-

lyo = a x|, Siemens-motors (1Gx5100to 1Gx5166): a
l,e = b x|, Siemens-motors (1Gx5182 to 1Gx5406): a

H

d
L.

D
-

The speed-related current limit is defined by the following hyperbolic function:

| K
Basic formula: la fimit =

Npotor - No

Example of a motor rating plate:

* SHUNT-WOUND MOT. 1GG5162-0GG4 -bHU7

IEC 160 NO.E VDE 0530

V. o, UMIN P A L KW

46-380 50-1490/ '\ 78.0-78.0 / 0.880-26.0

380 /Gm/ 26.0/19.0
SEPARATE ~ V A THYR: B6C LV=  OMH 380V/ 50HZ
EXCITATION 310  2.85 P23 TYPE OF CONSTR.

77/51  0.87/0.60 .CL. F

Z:A11 G18 K01 K20
SEPARATE VENT. VIBRATION SEVERITY GRADE R

33



10.3.2 Motoren ohne Kommutierungsknick

-=||”|||“|H:'!-|

T Gerategrenzstrom

\ Einsatzpunkt

~1/n (Kommutierungsgrenzkurve)

120

In B ' : CJ =1

PN B B
P2

[ ] Leistungsschilddaten des Motors Ne = Einsatzpunktder drehzahl-

abhangigen Strombegrenzung
® zuldssige Grenzwerte @

l,o = b x|, siemens-Motoren (1Gx5100 bis 1Gx5166): b =1
slemens-Motoren (1Gx5182 bis 1Gx5406). b= 1,2

Maximaldrehzahl Motor

il

Nachbildung der drehiahlabhéngigen Strombegrenzung mit folgender Hyperbelfunktion:

LT T,

Grundformel:

Beispiel eines Motortypenschildes:

* NEBENSCHL.-MOT. 1GG5116-0FH4 -6HU7

IEC 160 NR.E VDE 0530
Vo e UMIN A KW
39-380 50-2300 36.0-37.5  0.265-12.0
380 REG. @— b=l 12.0
ERR. V A THYR:B6CLV=  OMH 380V/ S50HZ
FREMD 310  1.45 IP23 BAUF.
54  0.32 .CL. F

Z:A11 G18 K01 K20
FREMDKUEHLUNG SCHWINGSTAERKESTUFE R

. :.|I!+“Iii'!!|i|!!
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10.3.3 Calculation of the relevant parameters

Parameterization of the speed-related current limitation involves parameters P48 and P49. The speed-
related limitation must be matched to the particular main spindle motor.
The following data must be known:

® Motor rating plate data (14, |5, nq, ny)

® Current limit 1 (Parameters P39 and P40)

® max. speed of the main spindle motor (tacho scaled for np,. = N3)

Important: Changing of one of the values necessitates recalculation of Parameters P48 and P49!

Automatic calculation of P48 and P49 (speed-related current limitation) from the motor rating-plate
data: |

The necessary data are input by a menu-driven procedure.
a) This menu can only be called up in operational states 08, 07 and 06.
b) Activation of the calculation by setting key parameter P51to 6.
¢} Pressing the MODE key sets the display to the start of the menu.

d) The menu guides the operator through the following parameters:

Parameter Meaning value

on2 (E93) N2 n2/10 inrev/imin (0...999)
oi2 (E94) 12 12 in A (0...999)
oni (E95) N1 n1/10 inrev/imin (0...999)
o1l (E96) | 1 | 1 in A (0...999)
on3 (E97) n3 n3/10 inrev/imin (0...999)

oAH (E98) Motor type < 1G6x5100 - 1Gx5166 (0) Siemens-Motor 1Gx5 AH 100 - 160
> 1Gx5182 - 1Gx5406 (1) Siemens-Motor 1Gx5 AH 180 - 400

After inputting a parameter value and going into the P mode, pressing of the HIGHER or LOWER key
calls up the next or previous parameter.

Important:  With motor rated currents > 1000A the values for i1 and 12 must be input in 10A
units. Always use the same unit when inputting i1 and i2, even if one value or both
are smailer than 1000A. (Only the ratio of |y and I, is entered in the calculation).

e) When the last parameter value has been input, pressing the HIGHER key in the P mode causes “OP_"
to appear on the display.

f) Pressing the HIGHER key thereupon starts the calculation run.
g) After the calculation run the display goes to P51.

h) The following fault indications are possible:
F39: Optimization not possible with EEPROM blocked (see underP87).
FA0: Erroneous inputs: no<njori<iror

i20 > n3 + Ny

plieiinie
a

110 Ny + N (1.e. the points entered do not lie on a hyperbolic curve).

1) P51isinvariably set to zero.

]} The menu-driven parameter settings involve parameters E93 to £98. These parameters can only be
accessed via the menu. The settings are not stored in the EEPROM and are lost when the power
supply is switched off.
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Calculation schema:

Motors with safe-commutation limit Motors without safe-commutation limit
ng = 10 XNi-log XMy K = toXle(n-ny)

'm"‘ '20 |1n‘ |zn

_ K _ Ng 0 _ K - _ NE 0
Ng = Urrentlimiy + Ny P48 = ey x 100% orrentimicl ™ P48 = e x 100%
K P I3
l; = —» P49 = —=— x 100% —» | P49 = —— x 100%
N3 - Ng In | In

Important: “Current limit 1” is the limit value set in P39 and P40 (the highest of the two values must be
used). This value must be entered in the same unit as l19 and 3¢ (normally in amperes).
If the current limit value set in P39 and P40 is higher than the maximum converter current,
then the maximum converter current must be entered for “Current limit 1*
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10.4 Thermal overload protection of the main spindle motor (12t monitor) ,

The 12t monitor is set with P70 and P71. When these are matched correctly, the main spindle motor is
protected against excessive loads (no thermistor type motor protection).

Matching

P70: Parameter P70 is used to enter a time constantT yotor iN Minutes with which the 14t monitor is
required to operate

P71: Parameter P71 is used to enter the ratio of the motor rated current to the converter limit
current in % as shown on the rating plates (It may be necessary to observe Para.10.2.2 above!)

Warning characteristic/ Tripping characteristic

If the motor is constantly loaded by approximately 120% of the motor rated current, an alarm signal will
appear (in V57 units only) after a delay of 1.19xT (T = thermal time constant of motor). If the load is not
reduced, the drive torque is cut off when the tripping characteristic (1.65xT) is reached, and fault code
F13is displayed in flashing mode. The times to alarm/tripping for other load values are shown in the

diagram.

Overload

factor - |tripp|ng = 1,1 X l'..Marnim_:; = 1,1 xImotor rated

~ Imotor
|m0t0r rated

Tripping characteristic
of 12t monitor

Warning characteristic
of 12t monitor

=

15
1,38
E*: \_
120 ™
1,15 -L‘
1,10 --k _____________________________________
Vo5 T
-1y s "y
0,297 17 14T 27 37 471 Warning /
Tripping tim
0,597 1,197 1,75T 2,47 npp tg e
1,837 | min

T = thermal time constant of the motor

Notes: a. Ifthe electronics power supply fails, the calculated prior load data of the main spindle
motor will be lost. When the power supply is restored, the motor is assumed to have had no

prior load!

b. The I2t monitor provides only a rough thermal replica of the main spindle motor (no
thermistor type motor protection).

c. Ifthe value 0isset for P70 (Tmotor) , this causes the 12t monitor to be switched off.
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Startup instructions

START

Preliminary operations

Main switch set to OFF
electronic and power sections
dead

Check connections against plant circuit diagram or enclosed

connection proposal.
Physical separation of control and power circuits !

No spurious signals must be activated via the control signal inputs when the voltage is switched on.

Control
of
binary inputs

Potential-free

Plug-in jumper
in position CE-CF
A1200 -16

Logic control

Plug-in jumper
in position CC-CD
A1200 - 16

Contact control

Plug-in jumper
in position CA-CB
A1200 - 16

Reference potential
= 0 V{M)
works setting

The “external” reference potential
must be connected to terminal 19

Reference potential =-24
Vv

Determine max. motor speed and corresponding max. speed setpoint value

Note down rating plate data of motor, tacho-generator, motor fan and converter

Check whether spindle drive is ready for peration on electrical and mechanical side.

Check plug-in jumper FA-FB-FC on module A1200
Software status < 2.2 (128k-EPROM) — insert jumper in position FA-FB

= 3.1 (256k-EPROM) — Insert jumper in position FB-FC

Insert plug-in jumper EA - EB - EC on module A 1200 in position EB - EC!

(Permits storage of parameters in the non-volatile memory)

ERHILIHA
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Set main switch to ON

Apply electronics voltage é

important!

Changes to the wiring only to be made and manual operations performed in the plant and on the converter
when the system is dead.

yes

Select operating status
indication POOC

ndication

------

ST lllllll.ll.ll.lllllllll+
-

L O moWm

F T -

-I.‘l l'.

Fault indication

no

setP71 =0

No torque direction will now be
enabled on startup via terminal 64.
Voltages and phase relations can be
checked.

Parameter

P71 <o

Set code parameter

P51 = 4

no

Undefined fault :

Examples

correctly positioned?

EPROMSs correctly connected?

. Fault in 5V power supply?

. etc,

Plug-in terminals

24
8

56
14

63
b4

1. Plug-in |jum;:rer FA-FB-FC on module A1200
y

Software status < 2.2 — Jumpe
2z 3.1 — Jumper pos. FB-FC

. Fault in mains voltage of electronic supply?

yes

Reset fault by

pressing the
MODE key

t‘»-----from'ﬂﬂ

r pos. FA-FB

Setpoint 2, connect0 V === = —
Reference potential If required,
Setpoint 1, connectQV cus s e select terminals status
Reference potential i dication
Pulse enable activate with + 24V P15
Drive enable activate with + 24V see also Page 58

Display

0
| B
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Parameter

Indication
oo

no

no

LI
-----

Terminal 63 Pulse enabling signal
not present

Terminal 63 Apply pulse enabling
signal

lndication
e

no

I‘I.‘
yes "

'!”|'|t‘|il':|:

No field current
Terminals 123, 124 dead

Field circuit not connected to
terminals 33, 34 or open-circuited

Indication

no

Main contactor
K10 notenergized

Terminals 1U dead
1V
1W

Check external control circuit
for main contactor

.:-1|H||I'l|i-.||;

Fuses inserted?

Indication

Pinpoint and remedy fault
using fault list

Page 39

I IHiRyy
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1. Power supply

Voitage between  Terminals 26 and 30 : 400 vV AC
2. Load voltage Terminals 1U and 1V 400V AC or 500VAC

Voitage between Terminals 11U and 1W 400V AC with

| Terminals 1V and 1W 400V AC 500V units

3. Field supply

Voltage between Terminals 123 and 124 : 400V AC
4. Converter fan (if provided )

Voltage between Terminals 37 and 38 : 400VAC

Check correct terminal-phase connections between power supply, field

supply and load voltage.

Terminal-phase connections are correct if:

voitage between terminals 1U and 26 and 123 : 0OVAC
voltage between terminals1W and 30 and 124 : OVAC

if a 500 V supply is used and the terminal phase connections are correct,
approximately 100 V should be measured (only if a transformer for
400V/500V is used!).

Clockwise rotating field at power terminals
check terminals 11U, 1V, 1W
with phase rotation indicator.

When drive enabled with terminal 64, unit checks for clockwise rotating
field automatically

Check operation of and switch on separately driven motor fan.

.......................*‘..........-

Open plug-in terminal

Wait for motor to stop;;

InCcrease P21;

64 fordrive enabling

Check if terminal46 or 47 is
overioaded

yes

indication P02 < P21

(n<nmin)
?
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Set parameters

match static converter
tO motor

PQ8  Setmatching factor for armature supply voltage/electronics power supply:

Armature supply voltage
P98 = 380 x

Electronics supply voltage

P98 value
same as rated supply
voltage on power
section?

yes code parameter
P51 =10

Enter supply voltage
of power sectioninV

code parameter
P51 =4

Enter ratio of motor rated current I,y as per rating plate to converter
limit current I, as per rating plate. _
(Important: tl|1e selected ljjmit applies in the event of a load change.)

AN
P71 = - 100%
liimit

Works setting = 80 %

P77 Enter e. m. f. at which field weakening must begin in V. This voltage
corresponds to the motor rated voltage on the rating plate.

P76 Enter the ratio of the rated exciter current of the motor L, ., as per the
rating plate to the limit current of the exciter rectifier fmu,ni, as per
the rating plate.

(Important: the selected iy, ;mis applies if the load is changed.)
Iﬂucﬂ

P76 = ———— - 100%
| axcLimit

Works setting = 50 %

|||'1"'H .
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Current limits set separately for each torque direction

Current limit 1 (Gearspeed 1)

Enter the positive maximum value of the armature current as a
P39 percentage of the motor rated current for torque direction 1. Iif, for
example, the maximum motor current is 1,5 x Iz, enter 150.

P40

Enter the ne?ative maximum value of the armature current as a
percentage of the rated motor current for torque direction 11.

Works setting = 120%

Currentlimit 2 :

P41 Enter the positive maximum value of the armature current as a
percentage of the rated motor current for torque direction 1.

P42 Enter the negative maximum value of the armature current as a
percentage of the rat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>