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Product catalogue

Cast resin transformers

according to IEC/EN 60076, VDE 0532, DIN 42523

Power range up to 8 MVA
Voltage range up to 36 kV

Conductor material: copper or
aluminum

Protection types: IP 00 to IP 43
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There is no substitute for quality

Ruhstrat has decades of experience in the development and manufacture of coilware for use
in electrical engineering. We offer more than innovative technology, because we are a reliable
partner and support our customers with optimal solutions that are adapted to their needs.

Our decisive advantage is that we take care of more than just development, planning, delivery
and installation of system solutions. We also offer a wide range of services including mainte-
nance, technical support and replacement parts.

Ruhstrat has been specialized in developing and designing transformers, reactors, power sup-
plies and power resistors. In addition to an extensive line of standard products, Ruhstrat spe-
cializes in the planning and production of systems that are customized to meet the special
requirements of the customer. We manufacture custom-made transformers, reactors, power
supplies and power resistors. Ruhstrat components are used wherever products made to speci-
fication and small and minimum batch sizes are needed, so for uses which cannot be provided
with bulk goods.

~
)

Product overview:

Variable transformers from 20 VA up to 2 MVA

Variable toroidal transformers
Variable column transformers

Voltage stabilizers from 60 VA up to 2 MVA

Magnetic voltage stabilizers
Transformer-type voltage stabilizers

Power transformers from 50 VA up to 8 MVA

Low-voltage dry-type transformers
Cast resin transformers

AC/DC reactors

as power reactors, smoothing reactors, compensation reactors,
filter circuit reactors, motor reactors

Toroidal core transformers up to 400 kVA
High-current transformers up to 30 kA

Power resistors up to 5 MW

Tube resistors
Test resistors
Lab resistors
Load resistors
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General

Ruhstrat offers cast resin transformers with power
outputs up to 8 MVA and series voltages up to 36kV,
as power converter, distribution or special transform-
ers. Ruhstrat cast resin transformers feature numer-
ous functions which make them a very reliable and
safe solution.

To ensure optimal products, materials from first-class
suppliers are used, such as grain-oriented electric
sheets, aluminium and copper coil material using
band and foil technology, as well as high-quality in-
sulating materials (cast resin, Mylar, Nomex).

The advantages for you as the customer are:

= Reliable control of high surge voltages.

= Thermal reserves allow an overload within a
specific time period.

= Prevention of damage from temperature shocks.

= long service life.

= Economical power conversion with reduced
no-load losses is standard.

Certified safety

ZVEI:

GL Systems Certification

Ruhstrat cast resin transformers are manufactured in
accordance with IEC/EN 60076, VDE 0532, DIN 42523
as well as special country-specific requlations and cus-
tomer requirements. Due to compliance with climate
class C2, environmental class E2 and fire class F1, they fulfil the most stringent requirements for safe installation in residential and work
environments.

Standard design of Ruhstrat cast resin transformers
= HV material: aluminium or copper

= |V material: aluminium or copper

= |nsulation class: F

= Climate class C2 [ Environmental class E2 [ Fire class F1 according
to IEC/EN 60076-11

Versions of Ruhstrat cast resin transformers

= Distribution transformer

= Transformer for 6, 12, 18 or 24 pulse rectifier operation

= Double-stack transformer and multi-winding transformer

= Step-up transformer

= Transformer for wind power

= Starting transformer

= Test transformer, e.g. in combination with a variable transformer

Project-specific versions

Individual solutions, which fulfil special requirements with respect to the operating mode,
low-noise and low-loss design, connection technology, cooling and transport and setup are possible at any time.
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THREE-PHASE CAST RESIN TRANSFORMERS
according to IEC/EN 60076, VDE 0532, DIN 42523

Standard series 10 kV

Technical data

HV voltage: 10 kV + 2 x 2.5 % (Insulation class 12/28/75)
LV voltage: 400V (Insulation class 1.1/3/ -)
Rated frequency: 50 Hz

Vector group: Dyn5

Insulation material class: F/F

Excess temperature: 100 / 100 K

Environmental, climatic and fire

classification: E2-C2-F1

Winding material: Aluminium*

Max. ambient temperature in °C: 40
Cooling system: AN
Installation elevation in

meters above sea level: 1000
Protective housing (optional): IP20 / IP21 / IP31, RAL 7035, fully mounted
Features (included): 4 lifting lugs, 4 towing lugs, 2 earthing screws, 4 adjustable wheels, 1 rating plate, Al
*Also possible in copper on request
Normal losses
VA  Uk%  Po (W) Pk (1\:/;)% Pk 75°C (W) 1o % E";’S k;“b’; Weight (kg) - D'mens'c:s (mm) - D':‘:}:Zfsb(:mie”
160 4 540 2.650 2.350 1.9 46 59 850 1.150 670 1.160 520
160 6 480 3.040 2.650 1.9 46 59 730 1.150 670 1.120 520
250 4 820 3.500 3.030 1.9 46 59 970 1.200 670 1.210 520
250 6 750 4.090 3.560 1,5 51 64 930 1.250 670 1.190 520
400 4 1.150 4.900 4.280 1.3 54 67 1.350 1.250 820 1.370 670
400 6 990 5.350 4.670 1,3 53 66 1.260 1.300 820 1.350 670
500 4 1.300 6.120 5.360 1.2 55 68 1.540 1.350 820 1.440 670
500 6 1.150 6.900 6.050 1.2 54 67 1.390 1.350 820 1.400 670
630 4 1.500 7.300 6.410 1,2 55 69 1.820 1.400 850 1.570 670
630 6 1.370 7.600 6.700 1.2 56 69 1.720 1.450 850 1.550 670
800 6 1.600 9.200 8.100 11 57 71 1.990 1.450 850 1.750 670
1.000 6 2.000 10.000 8.810 1,0 58 72 2.560 1.600 1.000 1.800 820
1.250 6 2.400 12.700 11.220 1,0 59 74 3.120 1.700 1.000 1.960 820
1.600 6 2.800 14.000 12.450 0,9 60 75 3.500 1.750 1.000 2.060 820
2.000 6 3.400 17.000 15.070 0,9 62 77 4.430 1.850 1.300 2.200 1.070
2.500 6 4.300 21.000 18.660 0,8 64 79 5.320 1.950 1.300 2.300 1.070
Reduced losses
VA Uk%  Po (W) Pk (ﬁg’oc Pk 75°C (W) 1o % E';’S '(';“3 Weight (kg) - D'mensmB"S (mm) - D':;’;Zfsl’(f:mie"
160 4 440 2.650 2.350 1,6 43 55 850 1.150 670 1.160 520
160 6 380 3.040 2.650 1,6 42 55 730 1.150 670 1.120 520
250 4 600 3.500 3.030 1,3 46 59 970 1.200 670 1.210 520
250 6 550 4.090 3.560 1,3 46 59 930 1.250 670 1.190 520
400 4 880 4.900 4.280 11 49 62 1.350 1.250 820 1.370 670
400 6 700 5.350 4.670 11 48 61 1.260 1.300 820 1.350 670
500 4 1.080 6.120 5.360 1,0 50 64 1.540 1.350 820 1.440 670
500 6 950 6.900 6.050 1,0 50 63 1.390 1.350 820 1.400 670
630 4 1.150 7.300 6.410 1,0 50 64 1.850 1.400 850 1.590 670
630 6 1.030 7.600 6.700 1,0 50 63 1.770 1.450 850 1.550 670
800 6 1.350 9.200 8.100 0,9 52 66 1.990 1.450 850 1.750 670
1.000 6 1.500 10.000 8.810 0.8 52 66 2.660 1.600 1.000 1.820 820
1.250 6 1.900 12.700 11.220 0.8 54 68 3.150 1.700 1.000 1.960 820
1.600 6 2.100 14.000 12.450 0,75 54 69 3.600 1.750 1.000 2.080 820
2.000 6 2.700 17.000 15.070 0,75 56 71 4.520 1.850 1.300 2.220 1.070
2.500 6 3.000 21.000 18.660 0,7 56 71 5.720 2.000 1.300 2.340 1.070
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THREE-PHASE CAST RESIN TRANSFORMERS
according to IEC/EN 60076, VDE 0532, DIN 42523

Standard series 20 kV

Technical data

HV voltage: 20KV + 2 x 2.5 % (Insulation class 24/50/95)
LV voltage: 400V (Insulation class 1.1/3/ -)
Rated frequency: 50 Hz

Vector group: Dyn5

Insulation material class: F/F

Excess temperature: 100/ 100 K

Environmental, climatic and fire

classification: E2-C2-F1

Winding material: Aluminium*

Max. ambient temperature in °C: 40
Cooling system: AN
Installation elevation in

meters above sea level: 1000
Protective housing (optional): I1P20 / IP21 [ IP31, RAL 7035, fully mounted
Features (included): 4 lifting lugs, 4 towing lugs, 2 earthing screws, 4 adjustable wheels, 1 rating plate, Al
*Also possible in copper on request
Normal losses
WA Uge  Po(w)  TKUYC pkasew) oo BT weight (ko)
160 4 750 2.060 1.800 1,9 48 61 1.130 1.350
160 6 640 2.290 2.000 19 47 60 980 1.400
250 4 1.100 3.450 3.010 1,5 64 67 1.220 1.350
250 6 880 3.800 3.320 1,5 52 65 1.080 1.400
400 4 1.400 4.900 4.250 1.3 56 69 1.530 1.400
400 6 1.200 5.500 4.840 1.3 54 68 1.400 1.400
500 4 1.640 6.250 5.480 1,2 57 70 1.760 1.450
500 6 1.350 6.700 5.900 1,2 55 69 1.580 1.500
630 4 1.900 6.900 6.040 1,2 58 72 2.060 1.500
630 6 1.650 7.800 6.820 1,2 57 71 1.800 1.500
800 6 1.950 9.100 8.000 11 58 72 2.180 1.550
1.000 6 2.300 11.000 9.650 1,0 59 74 2.580 1.650
1.250 6 2.700 13.500 11.880 1,0 60 75 3.130 1.750
1.600 6 3.100 16.000 14.130 0,9 61 76 3.580 1.800
2.000 6 3.800 18.000 15.900 0,9 63 78 4.540 1.850
2.500 6 5.000 23.000 20.300 0,8 65 80 5.370 2.000
Reduced losses
KVA  Uk%  Po (W) Pk(%’ C pkrscw) oo (LES '(';’S Weight (kg) A
160 4 580 2.060 1.800 1,6 4 57 1.130 1.350
160 6 480 2.290 2.000 1,6 43 56 980 1.400
250 4 800 3.450 3.010 1.3 47 60 1.300 1.350
250 6 650 3.800 3.320 1.3 46 59 1.140 1.400
400 4 1.100 4.900 4.250 11 50 63 1.600 1.400
400 6 940 5.500 4.840 11 49 63 1.430 1.400
500 4 1.340 6.250 5.480 1,0 52 65 1.780 1.450
500 6 1.050 6.700 5.900 1,0 50 64 1.600 1.500
630 4 1.600 6.900 6.040 1,0 53 67 2.060 1.500
630 6 1.250 7.800 6.820 1,0 51 65 1.860 1.500
800 6 1.580 9.100 8.000 09 58 67 2.200 1.550
1.000 6 1.800 11.000 9.650 0,8 54 68 2.650 1.650
1.250 6 2.200 13.500 11.880 0,8 55 70 3.170 1.750
1.600 6 2.400 16.000 14.130 0,75 55 70 3.680 1.800
2.000 6 3.050 18.000 15.900 75 57 72 4.580 1.850
2.500 6 3.600 23.000 20.300 0,7 58 73 5.540 2.000
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Dimensions (mm)

B
670
670
670
670
820
820
820
820
850
850
850
1.000
1.000
1.000
1.300
1.300

Dimensions (mm)

B
670
670
670
670
820
820
820
820
850
850
850
1.000
1.000
1.000
1.300
1.300

1.210
1.170
1.260
1.220
1.420
1.380
1.470
1.430
1.620
1.580
1.690
1.850
1.990
2.110
2.250
2.310

C
1.210
1.170
1.280
1.240
1.420
1.380
1.490
1.430
1.620
1.580
1.690
1.850
2.010
2.130
2.250
2.310

Distance between
wheels (mm)

520
520
520
520
670
670
670
670
670
670
670
820
820
820
1.070
1.070

Distance between
wheels (mm)
520
520
520
520
670
670
670
670
670
670
670
820
820
820
1.070
1.070
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LV connections

Lifting lugs

Rating plate

HV connection

Three-limb core
made of grain oriented, low-loss electro-laminations insulated on both sides

LV winding
made of aluminium strip; windings bonded by surface insulation and impregnated.
LV winding also available in copper and cast under vacuum on request

HV winding

consisting of vacuum-potted single foil-type aluminium coils

HV tappings + 2 x 2.5%

on the HV connection side for adaptation to mains conditions; can be
changed without potential.

HV winding material: aluminium or copper
LV winding material: aluminium or copper
Insulation class: F

Environment class: E2

Climate class: C2
in case of outdoor installation, protection type IP23 is required

Fire class: F1
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Terminal connection box

for connecting the thermistor sensors and the monitoring and triggering devices

Temperature sensor

2x3 PTC thermistor sensors in the LV winding. PT100 on request.

Delta connection

Towing lug

Rollers

Earthing terminal
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TECHNICAL INFORMATION
Accessories and monitoring

In addition to the basic components of a
transformer - such as the iron core, HV and
LV winding and the mechanical frame - ad-
ditional cast resin transformer equipment is
usually needed for integrating the transform-
er in the particular electrical system.

We offer the following optional equipment:
protective housings, transformer monitoring
units, vibration dampers, fixed ball points for
connecting an earthing and short-circuiting
device, as well as cross-flow fans.

Protective housings for cast resin
transformers

The technical concept of the protective hous-
ing allows decentral installation of the trans-
formers directly at the load centres (feeders).
To protect the cast resin transformer against
environmental influences and to protect
operating personnel from contact with live
parts, we offer various protective housings
for the transformers.

Enclosure

The protective housing is designed for single
installation of Ruhstrat cast resin transform-
ers in electrical facilities, for indoor areas
(IP20 or IP21) and for outdoor installation
(IP31). The standard housings are designed
for power ranges from 160 kVA to 2500 kVA.
For transformers with higher power, protec-
tive housings are customized for individual
requirements.

Ruhstrat GmbH- Leinetal /| Aufder Mauer 1-37120Bovenden

The housing is made of self-supporting sheet
steel components, which are designed as sin-
gle components for high inherent stability.
Installation of the single components for use
with existing transformers can be carried out
quickly with no special knowledge. Four ma-
sonry bolts anchor the housing in the floor. To
prevent noise, there is no mechanical connec-
tion to the transformer itself.

Enclosure

The protective housings for indoor installa-
tion are made of synthetic coated sheet steel
components (standard colour: RAL 7035).
In the housings for outdoor installation, the
sheet steel components are additionally gal-
vanized and the ventilation slots are made of
seawater-proof unpainted sheet aluminium.
All housing parts are earthed by means of
earthing bolts. As standard equipment, the
housing features two cable holders for cables
routed from below. The cables are guided
within the housing to the transformer con-
nections. For connections routed from above
or from the side, cable entries or flanged
frames can be provided on request in the top
or the side walls.

phone+49(0)551820830-0-fax+49(0) 55 1820830-50
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The natural ventilation within the housing
and the construction of the housing surface
is designed so that there is no power reduc-
tion as compared with the open version with
protection type IPOO.

Increased power with cross-flow
fans

To increase the power output, the cast resin
transformer with natural cooling (AN) can be
converted to forced cooling (AF) by install-
ing cross-flow fans. The power output can
be increased by up to 40% in this way. This
option gives planning personnel further free-
dom in the design of the plant. Generally, it is
possible to make use of the increased power
output in forced cooling mode (AF) in normal
operation, without affecting the service life.

The safety concept preferably provides for
a distributor network with two or more cast
resin transformers. If the transformers are
dimensioned so that ca. 70% of the power
output is need in normal operation - an
optimal design for reasons of economy - in
the event that one transformer fails, the in-
creased power output due to forced cooling
of the other transformer would be sufficient
to compensate for the total output of the
failed transformer without restrictions.
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Cross-flow fan: Increase power by up to 40% by
installing cross-flow fans

HV winding connections

Surge arrester

Ruhstrat GmbH- Leinetal / Aufder Mauer 1-37120Bovenden

LV winding connections

Electrical connections

High-voltage and low-voltage connections
are located opposite each other on the side
walls of the transformer. The high-voltage
connection points are mechanically and elec-
trically integrated in the high-voltage cast
resin coil, together with the tapping bars for
the voltage conversion (standard + 2x 2.5%).
The low voltage connecting rails, including
the star point, lead out through the top.

These are the standard connections for the
Dyn5 vector group; other project-specific
connections are available on request.

phone+49(0)551820830-0-fax+49(0)551820830-50

Temperature sensor

Temperature monitoring

PTC thermistor sensors with a high resistance
value at the respective response temperature
are provided for temperature monitoring of
each cast resin transformer. Since the LV and
HV windings are in thermal equilibrium, the
thermistors are attached to the LV winding
for insulation purposes. Above all, they pro-
tect the vacuum cast high-voltage wind-
ings against excessive temperatures, which
can occur in case of overloads, insufficient
cooling and high ambient temperatures. On
request, thermistor sensors are also available
for core monitoring via PT100.

Suitable monitoring and triggering devices
are available for monitoring of the cast resin
transformers.

HV winding connections with ball connection bolts
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TECHNICAL DATA

Dimensions and weight

Transformers Protective housings
Dimensions (mm) Distance Dimensions (mm)
KVA UK% between Weight Weight Total weight
A B c wheels (kg) E F G (kg) (kg)
(mm) D
160 4 1.150 670 1.160 520 850 1.600 950 1.560 200 1.050
3 160 6 1.150 670 1.120 520 730 1.600 950 1.560 200 930
o 250 4 1.200 670 1.210 520 970 1.600 950 1.560 200 1.170
= 250 6 1.250 670 1.190 520 930 1.600 950 1.560 200 1.130
@ 400 4 1.250 820 1.370 670 1.350 1.800 1.100 1.760 240 1.590
g 400 6 1.300 820 1.350 670 1.260 1.800 1.100 1.760 240 1.500
- 500 4 1.350 820 1.440 670 1.540 1.800 1.100 1.760 240 1.780
_CZU 500 6 1.350 820 1.400 670 1.390 1.800 1.100 1.760 240 1.630
g 630 4 1.400 850 1.570 670 1.820 1.900 1.150 1.990 280 2.100
ﬁ 630 6 1.450 850 1.550 670 1.720 1.900 1.150 1.990 280 2.000
800 6 1.450 850 1.750 670 1.990 1.900 1.150 1.990 280 2.270
1.000 6 1.600 1.000 1.800 820 2.560 2.050 1.200 2.290 330 2.890
1.250 6 1.700 1.000 1.960 820 3.120 2.050 1.200 2.290 330 3.450
1.600 6 1.750 1.000 2.060 820 3.500 2.200 1.250 2.640 390 3.890
2.000 6 1.850 1.300 2.200 1.070 4.430 2.200 1.250 2.700 390 4.820
2.500 6 1.950 1.300 2.300 1.070 5.320 2.400 1.300 2.850 450 5.770
Transformers Protective housings
Dimensions (mm) Distance Dimensions (mm)
KVA UK% between Weight Weight Total weight
A B c wheels (kg) E F G (kg) (kg)
(mm) D

160 4 1.350 670 1.210 520 1.130 1.600 950 1.560 200 1.330
i 160 6 1.400 670 1170 520 980 1.600 950 1.560 200 1.180
o 250 4 1.350 670 1.260 520 1.220 1.800 1.100 1.560 200 1.440
N 250 6 1.400 670 1.220 520 1.080 1.800 1.100 1.560 220 1.300
@ 400 4 1.400 820 1.420 670 1.530 1.800 1.100 1.760 240 1.770
g 400 6 1.400 820 1.380 670 1.400 1.800 1.100 1.760 240 1.640
- 500 4 1.450 820 1.470 670 1.760 1.900 1.150 1.760 250 2.010
_§ 500 6 1.500 820 1.430 670 1.580 1.900 1.150 1.760 250 1.830
g 630 4 1.500 850 1.620 670 2.060 1.900 1.150 1.990 280 2.340
“ 630 6 1.500 850 1.580 670 1.800 1.900 1.150 1.990 280 2.080
800 6 1.550 850 1.690 670 2.180 2.050 1.200 1.990 300 2.480
1.000 6 1.650 1.000 1.850 820 2.580 2.050 1.200 2.290 330 2.910
1.250 6 1.750 1.000 1.990 820 3.130 2.200 1.250 2.290 350 3.480
1.600 6 1.800 1.000 2.110 820 3.580 2.200 1.250 2.640 390 3.970
2.000 6 1.850 1.300 2.250 1.070 4.540 2.400 1.300 2.700 430 4.970
2.500 6 2.000 1.300 2.310 1.070 5.370 2.400 1.300 2.700 430 5.800

Dimensions and weights are provided for reference purposes. All information provided is subject to change without notice. Technical details subject to change. Date: November 2010.
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E @hstrat' E
; Product inquiry cast resin transformer ;
E Please fill in using block letters and send by fax an +49 (0) 551 820 830 - 9600. This product inquiry is also available E
E for download at www.ruhstrat.com. E
: YOUR DATA :
E Firm:* E
: Contact:* ‘
E Department / Position: i
E Street address:* E
! Postal code / City:* E
E Country:* E
: E-mail:* |
E Phone */ Fax: i
E TECHNICAL DATA E
E Quantity: 4 units Load loss: 4 W I
i Rated power: » kVA (at 75 °C) E
] Primary voltage: 4 V !
E Secondary voltage: 4 V Installation elevation: PO < 1000 m i
: g m :
! Short circuit voltage: O 49% !
E (at 75 °C) O 6% Sound pressure level: > dB(A) E
] 4 % !
i Ambient temperatur: » °C i
] Frequency: O 50Hz ¢
, O 60Hz O Voltage tripping unit: i
i » Hz » V/AC i
' » V/DC !
1 Tapping points: O+2x25% :
E O + 4% O Temperature sensor : PO PTC E
! O+ 5% » PT-100 i
E > % E
] O Protection type IP: 4 v
; Vector group: »O Dyn5 ‘
E 4 O Inform me about new products by sending your E
: newsletter i
E No-load losses: 4 W (E-mail-adress required) i
E Remarks: E
i |
i :
E Special conditions: !
] (Parallel operation, rectifier operation, special dimensions etc.) ]
) i
: :
] * required information E -
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Industrial Furnaces

Cast resin transformers
Transformers

Reactors

Power Resistors
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Germany
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Department

Transformers - Resistors \
phone: +49 (0) 551 820 830 - 601

fax +49 (0) 551 820 830 - 9601
e-mail: trafo@ruhstrat.com

Export-Division

phone: +49 (0) 551 820 830 - 231
fax: +49 (0) 551 820 830 - 9231
e-mail: export@ruhstrat.com
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