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& releases.
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Unit Order No.

Type designation

6RA2218-6DV62 -0
6RA2225-6DV62-0
6RA2228-6DV62-0
6RA2232-6DV62-0

6RA2218-6GV62-0
6RA2225-6GV62-0
6RA2228 - 6GV62-0
6RA2232-6GV62-0

6RA2275-6DV62-0
6RA2277-6DV62-0
6RA2281-6DV62-0
6RA2285-6DV62-0

6RA2275-6GV62-0
6RA2277-6GV62-0
6RA2281-6GV62-0

D40/
D400/
D400/
D400/

D520/
D520/
D520/
D520/

D400/
D400/
D400/
D400/

D520/
D520/
D520/

30 Mreq - GdG6V62
60 Mreq - GdG6VE2
90 Mreq - GAdG6V62
130 Mreq - GdG6V62

30 Mreqg - GdG6V62
60 Mreq - GdG6VE2
90 Mreq - GdG6HV62
130 Mreq- GdG6V62

200 Mreq - GAGF6V62
250 Mreq - GdGF6V62
400 Mreq - GdGF6V62
600 Mreq - GdGF6V62

200 Mreq - GAGF6V62
250 Mreq - GAGF6V62
400 Mreq - GAGF6V62
600 Mreq - GAGF6V62

Rated current

6RA2285-6GV62-0 D520/
T L
v v
Rated
DCvoltage

\\\

— s

e’

Units without separately
driven fan

i D

Units with separately
driven fan



6RA2287 -4DV6.-0 D400/ 850 Mreq- GAGF4V6.

6RA2291-4DV6.-0 D400/ 1200 Mreq - GAGF4VS.
6RA2287 - 4GV6.-0 D520/ 850 Mreq - GAGF4V6.
6RA2291-4GV6.-0 D520/ 1200 Mreq - GAGF4VE.
6RA2285 - 4KV6. - 0 D790/ 640 Mreq - GdGFave.
6RA2287 - 4KV6. -0 D790/ 860 Mreq- GAGF4VS.
Rated Rated current
DC voltage

V60 . .. Units without excitation rectifier
V62 . .. Units with controlled excitation rectifier
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1 Introduction

1.1 General warning notes
G S

,..":

%’{3 This equipment contains hazardous voltages and hazardous rotating mechanical g%
o components (fans). o
%% Loss o‘f life{ severe personal injury or property damage can result if instructions %’5
%{? contained in this manual are not followed. z%
/5 Only qualified personnel should work on this equipment, and only after %g
;% becoming familiar with all safety instructions regarding installation, operation
g{.-% and maintenance procedures contained in this manual. The successful and safe c%g
% operation of this equipment is dependent on proper handling, installation, g
a2 operation and maintenance of the equipment. 4

i

s st

R
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Definitions:

Qualified personnel

For the purpose of this manual and product labels, a qualified person is one who is familiar with
the installation, construction, operation and maintenance of this equipment, and the hazards
involved. Further, the person must have the following qualifications:

a) Trained and authorized to energize, de-energize, ground and tag circuits and equipment in
accordance with established safety procedures.

b) Trained in the proper care and use of protective equipment, in accordance with established
safety procedures.

¢) Trained inrendering first aid.

DANGER

For the purpose of this manual and product labels, danger indicates loss of life, severe personal
injury or substantial property damage which will result if proper precautions are not taken.

WARNING

For the purpose of this manual and product labels, warning indicates loss of life, severe personal
injury or substantial property damage which can result if proper precautions are not taken.

CAUTION

For the purpose of this manual and product labels, caution indicates minor personal injury or
property damage which can result if proper precautions are not taken.

NOTE

For the purpose of this manual, notes merely call attention to information that is especially
significant in understanding the product or the applicable section of the description.
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Hazardous voltages are used in the operation of this equipment, and will cause
severe personal injury or loss of life. The following precautions should be
followed to reduce risk of injury or death.

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

2. Installation of the equipment must be done in accordance with the relevant
safety regulations (e.g. DIN, VDE) as well as all other national or local
regulations. Proper grounding, conductor sizing and short-circuit protection
must be installed to ensure safe operation.

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

4. When performing visual inspections and maintenance, be sure the incoming
AC feed is turned off and locked out, and there is no dangerous voltage
available at the signaling relays K1, K2 and K4 . .. K7 (on the Z1210
supplementary board, if available). The converter and motor will have
hazardous voltages present until the AC feed is turned off. Even when
opened, the drive contactor does not remove hazardous voltages.

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

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

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

8. Thislist does not represent an exhaustive survey of the steps necessary to z
ensure safe operation of the equipment. Should further 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 offices.

vﬁé’?ﬁ?
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1.2

Description

6RA22 SIMOREC K converters for three -phase connection are fully-digital compact units for DC
drives.

All open-loop and closed-loop control functions are realized with a 16-bit microprocessor, from
the ramp-function generator to the gating unit, as well as almost all auxiliary functions. An
integrated keyboard with digital display makes the unit autonomous. Additional equipment for
parametrization and start-up are thus not required.

Firing angle precontrol which operates in parallel to the secondary current control circuit
provides a high level of dynamic performance.

Adaption to the supply frequency of 45 to 65 Hz is automatic.
After power-up, the units indicate the operating status and check the tachometer polarity.

The armature supply is realized using two fully-controlled three-phase bridges in a circulating-
current-free inverse-paraliel connection. ‘

Units for rated currents 30A to 600A, the power section for the armature and field is realized
using electrically isolated thyristor modules, and thus the heatsink is floating. Side panels, front
panel and panels covering the power connections provide protection against accidental contact
when working in the vicinity of the units {(protection against electric shock VDE 0106b/ Part
100). All connecting terminals are dimensioned according to VDE 0113 A2, and are accessible
from the front.

Units for rated currents 640 to 12004, the power section consists of 6 plug-in SITOR blocks. The
mechanical construction consists of a frame with insulating components and buses for accepting
the 6 SITOR blocks. The power connections of the SITOR set are at the rear. The electronics is
focated at front of the unit so that it can be swung out.

An automatic controlier optimization run can be started using a call parameter with which the
control parameters of the speed controller, current controlter and gating unit precontrol can be
set.

SIMOREG K converters are characterized by a compact, space-saving design.

The special heatsink design for units with 30 to 600 A rated current permits a configuration
where the heatsink or heatsink and fan are located outside the cubicle. This permits a favorable
dissipation of the power loss from the cubicle.

Speed setpoint and actual values are input as analog values in the basic unit.

Supplementary boards permit setpoints and actual values to be digitally input (pulse

tachometers) as well as technological expansions and coupling to higher-level automation
systems.

The unit software release is visible:
at the last two locations of the EPROM labeling

in the parameter contents of P99 at the ten's and one's digits
The expanded functions of unit software 3.3 are designated in the
operating instructions with SW 3.3.

11
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2.

Technical data

OrderNo.

6RA22..-6DV62 6RA22 . .- 6GV62

75 85

18] 25’ 28! 32 77’ 81[ 85 18, 25‘ 28*'321 75‘ 77’ 81

Rated supply

3-ph. 380V AC (+20% /- 15%) 1) or 3-ph. 500 AC (+ 10% /- 15%) 1)

voltage/power % 3-ph. 415V AC (+10% /- 22%)

Rated supply voltage, 2-ph. 380 VAC (+20%/-15%); I,=110mA  or

electronics power supply  V 2-ph. 415V AC (+10% /- 22%); 1= 110mA

Rated supply voltage, 45-50Hz: 2-ph. 380V AC (+20% /- 15%); 0.45A 3)a)  airflow:

fan v >50Hz: 2-ph. 380 VAC (+10% /- 15%); 0.45A  550m3/h

Rated supply voltage, 2-ph.380VAC (+20%/-15%) or

field \Y% 2-ph. 415V AC (+ 10% /- 22%)

Rated supply Hz | Units adjust automatically to the supply voltage frequency over

frequency. arange from 45 to 65 Hz

Rated DC voltage vV 400 520

Rated DC current A |30 60 | 90| 130{ 200| 250| 400| 600{ 30| 60| 90| 130| 200| 250] 400| 600

Rated output kw 1121 24| 36| 52| 80| 100 160{ 240| 16| 31| 47| 68| 104| 130| 208| 312
. {Power loss at rated

current (approx.) W 190 180] 270( 390} 600 750]1200 1800 90| 180} 270, 390| 600| 750| 1204 1800

Rated DC

field voltage \ 310

Rated DC field current A } 5 10 15 25 5 10 15 25

Operational ambient

0to 45 at |, ateq 0to 35 at I ated 01045 at lyated 0to 35 at liated

temperature °C | self-ventilated3) | sep.ventilated3) | self-ventilated 3) sep. ventilated 3)
Storage and shipping
temperature °C -30to +85
Site altitude above
sea level = 1000 m at rated DC current 4)
Control accuracy An = 0.1% of rated speed 2}
Humidity rating
DIN 40040 F

SN 26556
Degree of DIN 40050 (P00
protection IEC 144
Dimensions refer to dimension drawings
Weight (approx) kg | 8 | 14| 14| 14| 23| 23| 29| 29| 8| 14| 14 141 231 23§ 29| 29

Footnotes on page 15
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Order No. 6RA22..-4DV6. 6RA22..-4GV6. |6RA22 . -4KV6.5) | 6RA22 . . - 4KV6.5)
87 91 87 91 85 87 85 87

Rated supply 3-ph 380 VAC (+20%/-15%) M3-ph. 500 VAC ) | 3-ph. 660V AC 1) 3-ph. 750 VAC 1)

voltage/power V [3-ph 415 VAC (+10% /-22%) | (+10% /-15%) (+10%7-15%) (+10%/-15%)

Rated supply voltage,

electranics power supply  V

2-ph. 380V AC (+20% /- 15%);

In=110mA

Rated supply voltage,
fan \Y

3-ph. 380 VAC (+20% /- 15%); 0.68A 3
airflow: 1260m3/h

)a)

Rated supply voltage
field 6 \Y

2-ph. 380 VAC (+20% /- 15%)

or

2-ph. 415V AC (+10% /- 22%)

Rated supply Hz

Units adjust automatically to the supply voltage frequency over

frequency arange from 45 to 65 Hz.
Rated DCvoltage \ 400 520 700 790
Rated DC current A 850 1200 850 1200 640 860 640 860
Rated output kw 340 480 442 624 448 602 505 679
Power loss at rated
current (approx.) w 3300 4300 3400 5000 4000 4800 4000 4800
Rated DC field
voltage Vv 3106
Rated DC field current A 256)
Operational ambient 0to35
temperature °C Separately ventilated at rated current3)
Storage and shipping
temperature °C -30to +85
Site altitude
above sea level = 1000 m at rated DC current 4
Control accuracy An = 0.1% of rated speed 2)
Humidity rating

DIN 40040 F

SN 26556

Degree of DIN 40050 iP OO
protection [EC 144
Dimensions refer to dimension drawings
Weight {approx.) kg 77

Footnotes on page 15

14




1) The rated DCvoltage of 400 V (520 V) can no longer be reached when the supply voltage is below
360V (475V for 500V units).

2) Conditions:
The control accuracy is referred to the drive rated speed and is valid when the SIMOREG K unit is at
operational temperature. This is based on the following conditions:

- Temperature changes of * 10°K

- Supply voltage changes of + 10% /- 5% of rated voltage

- Load changes up to 100% of the maximum torque

- Temperature coefficient of the temperature-compensated tachometer 0.15%o per 10 °K

3) Loading as a function of the coolant temperature

Ambient/ Change in the loading values

coolent For units with for units s 600A with For units >600A with

temperature | natural air cooling forced-air cooling forced-air cooling
+30°C + 13% + 4% + 4%
+35°C + 8% 0% 0%
+40°C + 4% - 6% - 5%
+45°C 0% - 12% ~ 10%
+50°C - 6% - 17% - 15%
+55°C - 1% (-~ 22% )9
+60°C - 18 %

a) only for 380V +20% -15%, 50Hz fan supply

4) Loading as a function of the installation altitude

Loading %
T 100
80 \\\
\
60
a0
20
0 1000 2000 3000 4000 5000 m

Site altitude —P

5) 6RA22..-4KV60 units, are suitable for 660 V and 750 V supply voltage of the power section
6) Only for 6RA22..-4.V62 units

The units can also be directly connected to a 415V + 10% supply voltage &
{refer to Technical data). i

;: e el
S
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3.

Installation

Incorrect lifting can lead to injury or material damage.

Only lift the unit using suitable equipment and with suitably qualified
personnel. ‘

The user has the sole responsibility for installation of the converter, motor,
transformer, as well as the other units in accordance with the relevant safety
regulations (e.g. DIN, VDE) as well as all other applicable national or local
regulations regarding cable dimensioning and protection, grounding,
disconnect switch, overcurrent protection, etc.

The unit must be installed in accordance with all relevant safety regulations
(e.g. DIN, VDE) as well as all other relevant national or local regulations. The
operational safety of the unit should be ensured with correct grounding, cable
otection.

The converters are mounted vertically in cubicles or machine racks. They should be installed so
that the terminal strips and connecting buses are below (refer to dimension drawings Section
3.1).

o Units with 30A rated current

These should be mounted with clearance to the mounting surface as otherwise the cooling
panel could be distorted (this means lower current loading capability and danger that the
thyristors are destroyed).

¢ Units with 60A to 600A rated current

These can be simply located on a removable mounting panel for installation. This mounting
panel is part of the scope of supply of the unit, can be mounted in advance, and can be
used as drilling template.

17
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e Units with 640A to 1200A rated current

Cubicle installation

The cubicle mounting sets of
the 6QG25 SITOR sets can be
used for installing SIMOREG
units in 8MF system cubicles.
However, the side panels of the
mounting unit must be
removed on the SIMOREG unit.
Both profile rails and panels are
screwed at the required
installation  height to the
perforated strips of the 600 mm
wide system cubicle. The
vertical position in the cubicle
must be outside the area which
must be kept free {(door lock).
Finally, the SIMOREG unit is
positioned. so that the angled
flanges of the side components
come in contact with the profile
rails, and the SIMOREG unit can
be inserted into the cubicle. The
SIMOREG unit is then fixed
using 4 M6 screws.

+ +

20 + +
+ +

+ +

+ +

+ +

+ +

+ +

+ +

+ +

+ +

+ +

+ +

goaly 131
il i
37| F F
+ +

+ +

3N =
i ElE

4 4

+ ¥

+ +

+ +

+ +

Pq +

+ +

2/ + +
+ +

4 +

/ + +
1 |+ +
[ L3

1 Cubicle frame (20mm hole spacing)

2 SIMOREG unit 6RA22

3 Cubicle mounting set (profile rail and panel)
for 600 mm deep cubicle 6QX5304
for 800 mm deep cubicle 6QX5305



Wall mounting

For wall mour ting, the SIMOREG uni' is located on the left and right on brackets, and is

retained using 4 screws.

If a SIMOREG unit and a SITOR thyristor set are to be connected in parallel, and located one
above the other (two-tier construction with common fan module on the upper SIMOREG unit),
then the upper unit should be additionally retained to the wall with two angle brackets. For
units located one above the other, power connection is only possible at the rear of the unit.

For parallel operation of SIMOREG unit and SITOR thyristor set, a ribbon cable, Order No.

C98130-A1065-B403, is required.

Single-tier construction

552

Two-tier construction

SIMOREG unit

SITOR set

516

1 Bracket on the righthand side
2 Bracket onthe lefthand side

24
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‘100_

584

24

616

\\

180

N

788

160

584

6QX5311
6QX5312

3 Angle bracket (only for 2-tier configuration) 6QX5061

19



In order to ensure unrestricted cooling air inlet and outlet, a clearance of at least @
100 mm must be retained at the top and bottom of the unit.

Danger of overheating exists if this is not observed!

3.1 Dimension drawings

Unit type D. / 30

270 100 2
forme 20, 230 230

b

290| |k - 270 5

A
A

4 @ il s

/ \\ ) 1
WV 1W 1C 1D ' 100 2)
(1D} (1Q)
4
o 7

M6 connecting bolts 10mm?2
power terminal

1} Mount with sufficient clearance.

2)  Minimum space for air circulation.
Sufficient cooling air intake must be ensured!
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Unit type D. / 60-130

7 Z

- 270 317 1002
207125 Y 230/2451 3041

270 e 5

3} 11

e el |

H
........ ALy M8 Y i )
WUV W 1C 1D 130
‘ (D) (G 1002
M8 connecting screw Cover for power i 7 Y //
7

connections

1} Valid for unit installation without mounting plate

2)  Minimum space for air circulation.
Sufficient cooling air intake must be ensured!

3)  Mounting plate



Unit type D. / 200 - 250

\

29 i
» 270 < 317 1002
207125 23072454 - 3040
3 3
, W 1C 1D
(1D) (10 3
7 105
3
f
Y /ANa L Dy ——? O
/ \ / Y | }
i 100 2
Cover for power M8 connecting screw
connections Y
7 Z% 7 7

1) Valid for unit installation without mounting plate

2)  Minimum space for air circulation.
Sufficient cooling air intake must be ensured!

3} Mounting plate
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Valid for unit installation without mounting plate

Minimum space for air circulation.
Sufficient cooling air intake must be ensured!

Mounting plate

Unit type D. / 400 - 600
7/ %
7 A
< 270 . - 358 100 2
2071251 2307245 - 3449
[
A ““ll b
' ! 300 9 M
500 470
R x J
Bisalires! X s
- M10
= 1 1} connecting
a P 7y screw
Ll o1c 1voo10 w
| (10) (10) NI P 3
B
¥ g\éj_-, ...... ey QO
/ Z L2835 ‘
Cover for power @ m10 1002
connections connecting |
sCrew /// / / / Z
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Unit type D. / 640 -1200

Y,
/i A
1)
_!.._,___..._%._.\.
"(-’A-.._‘_i _____ \’\
| O SO ,3 ...... 4N
[P Lo 7
T ek Rl
i
f
§
I
1
14l 4 [ A
320 ﬁ'T -
H
120 0 ]
i .
i PR 4 -
jy | S— -7
‘\60 66 [
Y ” 14 T .
k - -
931l e 517 , 1) -
» 536 Z
.
560
< e |
Additional space
requirement for
swinging out
Rear view
RO S S i
i F t ar i B
" 'L':.':.':.'..“r'::::.‘:.‘:f . {:.'.:'.".:.'.-:.'.;':.'.:'.';.-.':l‘ *l
351 ! () -
- b~ 1C(1D)
i _‘{@ A =
£ )
218 R
N oY M12
X {0 ) e R AN A
,_7_.{5._;%.%-. NE LT R
AR e A WARNING
mi2t Lo w1y v , :
03 !40! Power connection for 1U, 1V, 1W must be
193, : o made at the lower end of the busbars (i.e.
311 8251|825 5 at the lower right when viewing the rear
o of the unit).
@ The current actual value sensing cannot
é%j function when incorrectly connected
(overcurrent - no current control - or

24

AR

1) Minimum space for air circulation.
Sufficient cooling air intake must be ensured!



Front connection {Order No

A—

(536)

.. 6RA8224-1AAQ)

Section A-B

(560) _

(320)
v
. 312 Js25]825 8,9,10,11 163.5
) Cor M12 >
B—»i
The 6RA8224-1AAQ parts set contains:
ftem] Qty. | Designation Part number
1 1 Busbar €98130-A1075-B309
2 1 Bushar C98130-A1075-C20
3 3 Connecting piece,compl. 4GE.464 065.7003.00
4 1 Insulator H =60, D = 40, M8 Type: J3023 Fa. SIW
5 2 Hexagonal screw M8x20 D933-5200-5181
6 2 | Washer A8,4 D125-A84-5181
7 2 | Tensioning ring VHD8 H60727-X80-R
8 7 Hexagonal screw M12x35 | D933-U350-G181
9 14 Washer A13 D125-A130-5181
10 7 Tensioning ring VHD12 H60727-X120-R
11 7 | Hexagonal nut M12 D934-A120-5181

Customer connection (items 2 to 6 are not part of the scope of supply)

Material required for each connection:

ftem| Qty. | Designation

1 Busbar

1 Hex. screw M12x35

1 Customer connection
2 Washer A13
1

1

Tensioning ring VHD12
Hexagonal nut M12

U W IN [

Tightening torque: 50Nm * 15%



3.2 Position of boards, ribbon cables, control leads and terminal strips

Unittype D. / 30-600

i
i
{
i X300
' - 2300 -
' w
t
]
1
i X200 f"
: L . X300
i it
h f
i t
1 t
\ 11 X200
1 te
i It
i 1
1 i
{ tl
§ (R}
§ t
i — [N
! - X100 X100 H
: i
| T S— it
| [ X}
i o
{ IR
i P
i B
] N
i X32 x32 1
] it
1 il
1 il
1 1
' 98043 H
i €98043- A1200-1 "
[ AY206-L . - it
! i €98043- "
: A1203FA1204-L . Pt
ti
: L
]
1
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4.

Connecting up

A WARNIN.G

R
s
SRR

This unit has hazardous voltages and dangerous rotating components (fans).
Loss of life, severe personal injury or property damage can result if instructions
contained in this manual are not followed.

ig(

Even when the converter main contactor is open, the unit has dangerous voltage
levels. The control board (lower board) has many circuits at hazardous voltage
levels.

The user has the responsibility for installing the converter, motor, transformer as
well as other units in accordance with the relevant safety regulations (e.g. DIN,
VDE) as well as all other relevant national or local regulations regarding cable
dimensioning and protection, grounding, disconnect switch, overcurrent
protection etc.

N
753

o -
o
RE s

o

A dangerous voltage level can be available at the customer side, at signaling
relays K1, K2 and K4 ... K7 (K4 ... K7 for supplementary board 21210).

R N AR M LA
SR

The units cannot be connected to a supply with ground-fault circuit interrupter
(VDE 0160, Section 6.5), as a DC component can be included in the fault current
in the case of a short-circuit or ground fault, which can either inhibit or prevent
a higher-level ground-fault circuit interrupter from tripping. In this case, all
loads connected to this ground-fault circuit interrupter are also not protected.

Braking the drive to a standstill via terminal 17 on A1200 (ON/STOP), terminal 18
on A1200 (controller enable) and/or terminal 8 on A1203/A1204 or terminal 17
on A1201 (pulse cancellation) alone do not ensure a reliable operating stop in
the sense of the valid regulations (DIN VOE 0113 Part 1). A fault in the converter
electronics could cause an undesired motor start.

WARNING

The external surfaces of ungrounded converter units can have hazardous

voltage levels. This can lead to loss of life, severe personal injury or propery
damage.

If the converter (cubicle unit or open-chassis unit) is installed so that it is not
grounded, then for operating personnel safety, a ground conductor should be
connected to the chassis or the housing. The motor frame, transformer housing
and operating control section must also be grounded. The specific requirements
regarding unit grounding should be taken from the applicable safety

regulations (e.g. DIN, VDE) as well as all other relevant national or local
regulations.

All accessible rotating parts and components must be provided with protective
covers.
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. In order to ensure interference immunity (EMC) the grounding screw of the unit should
> be connected conductively to the cubicle through the shortest possible route.

Connecting instructions for screened control cables

30A to 600A units
\r it
NI
@
\
\- “/———“

Screen clamping bar

Cable screen

850A to 1200A units

/T@%H@HH@H'

R R S

.~ E\::;é
'J It should be ensured that the voltage at terminals 1U-1V-1W has a clockwise phase é%
. sequence and has the same phase relationship as terminals 1U- 2U-3U, and 1W-2W-3wW :
7; (fault message FO2 occurs for a counter-clockwise p %

recommendation for connection. Setpoint and actual value cables are screened, and

should be run separately from the power cables. Control cables and field supply cables
¢ must be routed in separate cable ducts.

= When the unitis connected according to Section 4.1, the DC output is not electrically
. isolated from the





