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Quality
        Without compromise

Safety is of the utmost importance in nuc-
lear power plants and quality standards 
cannot be compromised. 

Recognising this fact, SIPOS actuators have 
been designed specifically for use in the 
 nuclear industry. 

To meet the demands of different actuator 
applications for the nuclear sector, two 
 SIPOS product ranges have been developed. 

The SIWI M7636 series is intended for use 
outside the containment area while the 
SIWI-AS M7637 series has been designed 
for inside containment applications. As well 
as having important additional safety func-
tions, the SIWI-AS actuators are designed 
to be fault-proof when using design-basis 
accident analysis criteria, for example  
LOCA (Loss of Coolant Accidents).

SIPOS actuators meet nuclear industry 
standards and the company’s expertise is 
widely recognised within the nuclear mar-
ket. Five of the top ten largest nuclear po-
wer plants globally have selected SIPOS 
electrical actuators over the last five deca-
des. In addition, it is testament to the qua-
lity and reliability of the product that SIPOS 
actuators are used in the majority of Euro-
pean countries with nuclear power plants.

Nuclear power plant 
schematic 

Nuclear power plants are divided into two 
areas regarding safety technology: inside 
and outside the containment area.
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The right solution
For every application

SIPOS actuators provide a flexible control 
solution, compatible with a wide range of 
different valves and applications. From sim-
ple opening and closing functionality to re-
liable valve regulation at the required speed 
and cut-off torque, SIPOS has the right 
actuator for any application. 

The company works closely with its custo-
mers to develop complete systems which 
take into account both installation and ope-
rational plant requirements to deliver practi-
cal, customer focused solutions.
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Series M76361/71 on - off actuators
Cut-off torque
Can be set

min. Nm
max. Nm

10
45

30
90

60
180

100
300

200
600

300
900

500
1500

1000
3000

Output speed, rpm
Staged from... to... 5 - 180 5 - 60

Series M76361/72 modulating actuators

Cut-off torque
Nm (fixed) 20/30 60 120 200 400 600 1000 2000

Output speed, rpm
Staged from... to... 5 - 40 5-15 5-10
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Refined technology
Down to the finest detail

Reliability and quality that focuses on the 
fine detail characterises SIPOS’ actuators. 
With 50 years knowledge and experience 
in manufacturing electric actuators for 
nuclear power plants, SIPOS Aktorik under-
stands how each individual element contri-
butes to the quality of the complete 
actuator. Every SIWI-AS component is de-
signed to be fault-proof and the user can be 
confident of the product quality, as every 
part is individually tested during the pro-
duction process. SIPOS is proud to highlight 
the fact that its products have a proven 
functional safety track record dating back 
over five decades.

Electronic position 
transmitter
(ESR)

Switching and 
signalling units

Equipment for SSU

Torque switching 
mechanism (DSW)

Roller-type switching 
mechanism (RSW)

Cam-type switching 
mechanism (NSW)

Signalling and signalling unit equipment 

Torque control unit (DSW): up to 4 switches Mechanical position indicator: optional

Roller control unit (RSW): up to 4 switches Switches: Silver or Gold plated contacts
 Service life: 106 switching actions

Cam control unit (NSW): up to 4 switches

Electronic
position transmitter (ESR): 0/4 – 20 mA

Au contacts: - Voltage: 24 – 60 V DC
 - Current: 5 – 1000 mA

Potentiometer 100 ohms, 
optionally 250 or 1000 ohms or other values4



Electrical interface 

The right interface 
For every connection

Each actuator is tailored for individual ope-
rating environments. Comprehensive custo-
misation ensures long-term system reliabi-
lity during plant operation. For example, the 
electrical connections of SIWI-AS actuators 
have pressure-tight cable entries to provide 
trouble-free service, capable of withstan-
ding extreme environmental conditions. 
This ensures that the actuator functions 
perfectly, even in adverse fault scenarios. 

SIPOS supplies many different types of con-
nection to ensure interfaces are available 
for an extremely diverse range of valves. 
The connectors comply with ISO 5210 / 
DIN 3210.

End shaft: Type B End shaft: Type C End shaft: Types D and E

Mechanical 
connector types
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Relevant industry norms and standards sti-
pulate strict requirements for the quality of 
actuators used in nuclear power plants. Dif-
ferent industry standards have varying 
criteria for the range of operating condi-
tions in which the actuator must safely 
function. Unlike other standards, KTA 3504 

additionally stipulates the need for calcula-
tive verification records of all components 
in the mechanical chain (power flow). This 
involves the determination and verification 
of the predefined safety factors/service life 
values of all the components in accordance 
with recognised calculation methods.

Documented safety
Detailed verification

Mechanical 
components

Test of system
stability in the case of 

coolant loss (LOCA) 

Steam application conditions during coolant loss stability testing 
(LOCA)

Test temperature tolerance range.
All pressure readings are stated in gauge pressure.
Arrows indicate the time points when measurements/tests were carried out on the actuator. 
These include the insulating resistance of the control circuit, cut-off torque with both undervoltage/
overvoltage, effective motor power, motor phase current, operating voltage and function of the limit 
switches.
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Determination of final data

Pre-stressing to replicate operational stressing

Thermal pre-aging: 28 days, 125 °C

Mechanical pre-stressing with load cycles:
2000 load cycles, 100 manual switchovers

Over-pressure load cycle stress: 15 cycles, PAbs ~ 6.3 bar

Operational radiation stress: Gamma radiation of 50 kGy

Operational vibration test (pipe vibration):
10 cycles, 3 axes; 5 to 200 Hz: 0.75 g

Tests following pre-stressing

Long-term climatic test
Requirement > 24 h

56 days, 75 °C 
95 % relative humidity

(spraying with boracic solution)

Coolant loss fault stability

Initial data

Exposure to fault scenario dose

Steam application:
1 h, 155 °C, POverpressure ~ 5.5 bar

Subsequent exposure: 200 kGy

Mechanical
service life

Initial data

Load cycles: 3000 load cycles

Vibration stability

Initial data

Vibration test:
1 to 35 Hz; 4.5 g

Vibration test: 
5 to 100 Hz; 5 g

Test procedure to 
KTA 3504 standard

Requirements for 
SIWI actuators

SIPOS actuators for use in nuclear power plants are certified in accordance with 
KTA 1401 and KTA 3504.
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Practical type testing procedure to KTA 3504

Fulfilled conditions of use

Ambient temperature: In normal mode: -20 to +60 °C at 95 % relative air humidity
In fault scenario: To 155 °C and saturated steam atmosphere

Gauge pressure: -10 mbar to 5.5 bar (SIWI-AS)

Service life: At least 10,000 load cycles

Vibration stability: Vibration caused by earthquake (4.5 g); plane crash (5 g)

Radiation exposure: Permitted version
SIWI
SIWI-AS

Permitted absorbed dose  
50 kGy     ( =  5 x 106 rad)
250 kGy   ( =  25 x 106 rad)

EMC: EN 61000-6-2 and EN 61000-6-4, 
GOST R 50476 – 2000 (quality criteria A, TE design group III)

Installation position: Any



SIPOS worldwide
Sales and Service

Issue 01.10 SIPOS Aktorik GmbH Order no. Y070.160/GB
SIPOS reserves the right to make changes  Im Erlet 2 • D-90518 Altdorf 
to the specifications and details Germany 
provided in this brochure www.sipos.de

SIPOS Aktorik Germany
Sales headquarters and production Service hotline

Phone +49 (0) 9187 / 9227 - 0 Phone  +49 (0) 9187 / 9227 - 5214
Fax +49 (0) 9187 / 9227 - 5111 service@sipos.de

info@sipos.de
www.sipos.de



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile ()
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.275 841.890]
>> setpagedevice


