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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
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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
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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
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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,
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