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The role of the safety concept within the approval process 
 
 

Dipl.-Ing. Klaus Meine 
Federal Railway Authority, Bonn, Germany 
 
ABSTRACT: The safety concept is a debit-representation of the safety condition of a concrete maglev train 
line based on a system analysis which considers the complex operational, technical, constructional and organ-
isational structures and installations in their totality. The applicable maglev train construction and operation 
order (Magnetschwebebahn-Bau- und Betriebsordnung) (MbBO) [1] for the building and operation of a 
maglev train envisages the schedule of a safety concept for a maglev train line through the operator and its 
authorisation through the Federal Railway Authority. Before a maglev train can be placed into operation fur-
ther approval procedures are required. The article at hand would like to point out in which complex and com-
prehensive connection the safety concept is with the other elements of the total authorisation process up to the 
beginning of operation. 
 
 
1 INTRODUCTION AND BASICS 

Before we dwell on the connections to other ap-
proval procedures and to emphasise the importance 
of the safety concept the general conditions and con-
tents of the safety concept are explained more 
closely. 

To come to a debit-representation of a desired 
safety condition a structured process is required to 
gurantee on the one hand a systematic consideration 
of a multitude of parameters and on the other hand 
that a comprehensive system analysis can be per-
formed. 

The MbBO prescribes in § 23 the following ap-
proach for this which has to be respected with the 
issue of a safety concept: “The safety concept has to 
describe the identification and evaluation of all rec-
ognisable safety risks according to the type of risk, 
frequency and consequences and it has to determine 
the hence derived constructional, technical, opera-
tional and organisational safety measures.” Legal, 
psychological and personal measures shall be as-
signed to operational and organisational measures. 
Due to the requirements of the maglev train con-
struction and operation order the following funda-
mental steps with the issue of a safety concept have 
to be considered: 
- Definition and/or compilation of all safety-

relevant system parameter 
- Identification of all relevant internal and external 

dangers, which can affect a maglev train installa-
tion 

- Identification of risks to each single danger; 
thereby the occurance probability as well as the 
extent of damages has to be determined 

- Evaluation of risks by means of risk acceptance 
criteria 

- Derivation of safety measures 
These fundamental steps are to be found in the 

DIN EN 50126 [2]. Thus, it is reasonable to look 
about the approach of this standard with the interpre-
tation and definition of the safety concept according 
to § 23 MbBO. 

To sum up we can say that the safety concept 
serves for determination of the safety requirements 
for a maglev train line on the total system level. 
Thereby the immediately applicable legal require-
ments and requirements after decree law and/or the 
accepted engineering standards shall be considered. 

2 INTERACTIONS BETWEEN THE SAFETY 
CONCEPT AND THE REMAINING ADMINIS-
TRATIVE PROCEDURES  

The requirements resulting from the safety concept 
have effects on all system components and for this 
reason on the whole planning- and approval process. 
This was also shown by the experiences from the 
projects Hamburg-Berlin and Metrorapid. 

2.1 Connection between safety concept and planning 
approval 
Certain internal and external dangers, which affect a 
maglev train installation, may only be limited re-
garding their risk potential through constructional 
measures. The following examples shall make this 
clear. 
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2.1.1 Protection against going astray 
Due to parallel tracks and crossings of maglev trains 
and other carriers there is a risk that because of 
technical defects and/or human failures straying road 
vehicles come into the clearance gauge of a maglev 
train installation. Therefore the maglev line has to be 
protected against straying road vehicles. Type and 
extent of constructional safety measures against go-
ing astray result at least from the risk considerations 
which shall be executed in the safety concept. At 
first the question how detailed the safety measures 
shall be described in the safety concept is of interest. 
The safety measures deviated from the risk analysis 
shall be formulated functionally on the one side to 
leave scope for development of concrete buildings, 
but on the other side they shall be clear and detailed 
enough that the remaining risk can be evaluated. 
From secondary meaning is herewith if the safety 
measure existed in the initial state or if it is defined 
as additional measure. Decisive is only the parame-
ter of the remaining risk under consideration of all 
safety requirements. Regarding the protection 
against going astray the following conclusions arise: 
type and extent of the safety measures against going 
astray are dependend from various parameters as e.g. 
distance, altitude differences of traffic routes, vol-
ume of road traffic, maximum speeds, type and 
composition of the road traffic. The decision-making 
for the detailed plan design – that means if the re-
quired protection is reached through an earth wall or 
a concrete wall or through an appropriate distance 
between the traffic routes – is made through the re-
sponsible body for the project on the basis of eco-
nomic criteria. 

The requirements for the protection against going 
astray may cause an essential floor space required 
and/or costs, also if they are firstly formulated func-
tionally in the safety concept. Through this an im-
mediate influcence on the route guidance arises as 
well as on the type and extent of the necessary real 
estate acquisition and also on the rights of third par-
ties. Thus, the consequences for the planning ap-
proval procedure are given immediately. 

2.1.2 Rescue concept   
An essential component of the safety concept is the 
rescue concept. The maglev train operator has to 
explain in this concept with which measures self- 
and/or external rescue shall be guaranteed. Depend-
ing on conception self- and/or external rescue meas-
ures require different sizes of escape routes, places 
for emergency stops and/or accessibilities. Therefore 
the rescue concept influences the extent of the re-
quired properties so that the effects on the planning 
approval procedure are given immediately. 

The examples “protection against going off” and 
“rescue concept” show very clearly how safety con-
cept and planning approval are intimately connceted 

to each other. This means that the development of a 
safety concept must be at the beginning of the plan-
ning process of a maglev train line. However, 
changes of the route course may occur because of 
others than for safety reasons, so that corresponding 
customizations of the safety concept can become 
necessary at a later date. 

2.2 Connection between safety concept and approval 
procedures according to § 6 Maglev construction 
and operation order (Magnetschwebebahn-Bau- und 
Betriebsordnung) 
A large part of risks basing on internal dangers can 
only be limited to an acceptable size by technical 
safety measures within the system or differently ex-
pressed by safety requirements on the subsystems 
and their components. Running over a peril point 
e.g. belongs to the internal dangers. Here the safety 
concept has the task to assign risk quotients to the 
subsystems and their functions based on the fact of 
one or several risk acceptance criteria, so that the 
risk acceptance criteria are satisfied and met dura-
bly. With this it is important – as already shown with 
the protection against going astray – that the derived 
safety requirements are formulated functionally on 
one side, i.e. without specification of a certain solu-
tion. But on the other side they shall be clear so that 
the risk quotient of the appropriate function is fixed 
quantitatively. For those safety technical functions 
of a maglev-train which is realized by electronic, 
electric or electromagnetic facilities especially the 
application of the SIL-phase concept [5] makes 
sense, i.e. the description of the safety measure 
through a SIL-phase. The advantage of the SIL con-
cept consists primarily in the comprehensive de-
scription of the safety requirements without a con-
crete solution being defined. The SIL phase specifi-
cation has then to be taken into account with the 
transfer into a concrete technical solution. The trans-
fer suitable to standards of the SIL requirements is 
examined by the Federal Railway Authority in the 
acceptance and/or approval procedures in accor-
dance with § 6 MbBO. 

The derivement of SIL-phases from the risk 
analysis is described in [6]. Thereby it shall be con-
sidered that a SIL-phase integrates different safety 
requirements. These are especially protection against 
random failure behaviour through demand of a 
maximum allowable failure rate as well as protection 
against systematic failures through requirements to 
the system architecture (e.g. redundancy). Beyond 
the propabilistic procedure and the methods basing 
on this a fail-safe procedure, means a deterministic 
procedure, can be relevant for parts of the system. 
This is for example relevant if this is necessary 
through a direct legal provision. 
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3.3 Connection between the safety concept and the 
maintenance programm according to § 8 MbBO 
§ 8 MbBO concretises the duty of the maglev-train 
operator for safe maintenance according to his in § 3 
AmbG [7] standardised obligation, to operates safe 
and to construct the installations, vehicles and 
equipment safe and to keep them in a safe condition. 
Before a maintenance program can be scheduled the 
maglev-train operator has to define the principles 
and procedures for the schedule of the maintenance 
program and to subject it to the Federal Railway 
Authority. The principles and procedures include 
amongst others to define the maintenance- and in-
spection periods so that the described risk accep-
tance criteria in the safety concept are observed. The 
direct context between maintenance and safety con-
cept is given. 

SUMMARY 

The existing legislation prescribes as essential pre-
condition to grant a license for a maglev train the 
schedule of a safety concept through the maglev-
train operator. The safety concept is of main impor-
tance for the whole approval process with far-
reaching effects on the planning, system develop-
ment, operation and maintenance of the total system. 
Particularly the fact that because of the partly com-
plex connections and partly innovative approachs, 
with that we have less experiences at the time being, 
requires from all parties involved that the legal 
framework is constructively fulfilled. The main task 
of the maglev-train operator as responsible person 
for the safe operation of the installation is to initiate 

and to control the necessary processes. This includes 
the updating of the safety concept in the later phase 
of the life cycle of the installation and to introduce 
new conclusions. 

REFERENCES 

[1] Maglev-train order. 1997. Federal Law Gazette, Volume 
1997, Part I, No. 83 
[2] DIN Deutsches Institut für Normung e.V. 2000. DIN EN 
50126/ VDE 0115. Railway applications – The specification 
and demonstration of Reliability, Availability, Maintability and 
Safety (RAMS). Frankfurt  
[3] Rebentisch, M. & Meine, K. 2003. Preconditions for put-
ting into service of a Maglev Line. ZEVrail Glasers annals – 
special edition Transrapid 2003: 270 – 274. 
[4] Law for the regulation of the planning procedure for 
maglev-lines. 1994. Federal Law Gazette, Volume 1994, Part I, 
No. 83 
[5] DIN Deutsches Institut für Normung e.V. 2003. DIN EN 
50129/ VDE 0831. Railway applications - communications, 
signalling and processing systems – safety related electronic 
systems for signalling. Frankfurt 
[6] European Committee for Electrotechnical Standardization. 
CENELEC Report R009-004:2001. Railway applications, 
systematic allocation of safety integrity requirements. June 
2001.  
[7] General Act for Maglev-lines. 1996. Federal Law Gazette, 
Volume 1996, Part I, No. 36   
  

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


