
TP ̂ |''.»JV' J J '- ti -i i 

AAEC-LIB/Trans-688 

AUSTRALIAN ATOMIC ENERGY COMMISSIOK RESEARCH ESTABLISHMENT 

AIMS AND METHODS OF NUCLEAR MATERIALS MANAGEMENT 

by 

D. LEVEN AND H. SCHIER 

Atoawirtschaft-Atoatechnik, T. XXIV, no. 1, January, 1979» 
PP. 25-7 

Translated from the Qeraan by 
B. Buykx 
May 1979 



AUSTPALIAN ATOMIC ENERGY COMMISSION 
LIB/TRANS SERIES 

Translations in this series were prepared as working documents for the 
use of research scientists at the Australian Atomic Energy Commission. 

In order that they might be made available with the least possible 
delay, no attempt has been made to edit them, nor have all typing errors 
necessarily been identified and corrected. 

Copies of translations in this series are made available to interested 
organizations and individuals only on the express understanding that they 
may be imperfect and do not aim to meet the standards of a published docu­
ment. The Commission will not be held responsible for any inaccuracies in 
the translated text or for any errors resulting therefrom. 

If any further reproduction of this translation is made by the recipient 
thereof, this note must be reproduced together with the text of the trans­
lation. 



AIMS AND METHODS OF NUCLEAR MATERIALS MANAGEMENT 

by D. Leven and H. Schier 

1. Introduction 
Appropriate measures are being taken in the national and international 

sphere to counter the danger of the use of fissionable material for non-
peaceful purposes. 

The international safeguarding of fissionable materials against abuse 
is discussed widely, but public opinion so far has paid little attention 
to safeguards within state boundaries. All countries using nuclear energy 
for peaceful purposes have laid down appropriate regulations. In the 
Federal Republic of Germany such safeguards are required, e.g. by the 
Atomic Act, and are therefore a prerequisite for licensing. The national 
safeguarding situation differs from the international scene, e.g. in the 
possibility of employing security forces in case of a breach, so it is 
necessary and meaningful to be able to detect breaches in a short time. 
On the other hand, the state itself, and the utility organisation operating 
a plant, are to be considered above suspicion. 

The legal bases, aims and applications of international safeguards have 
already been described and discussed in numerous publications, e.g. Refs (1), 
(2) and (3). Extensive overviews are given in Refs. (4) and (5). The view­
points on international nuclear materials management expressed in these references 
will be compared and contrasted in the following pages with the bases, aims 
and methods, of national nuclear materials management from the point of view 
of expert opinion in this field in the Federal Republic. 
2. Basis and Aims of National Safeguards 

The Atomic Act requires that the necessary safeguards be guaranteed against 
'disturbances and other actions by third parties' - which includes theft of 
fissionable material for misuse. Hence this aspect forms part of the licensing 
conditions, and is the basis of the usual appraisal in the licensing process. 
This appraisal is carried out centrally by the 'Gesellschaft fuer Reaktorsicherheit 
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(GRS) m.b.H.' (Reactor Safety Company Ltd.) 
Contrary to the assumptions made in international nuclear materials 

management, the State itself and the utility company are considered to be 
trustworthy. They must jointly guarantee to total protection of the object. 
This is a definite difference from the international problem situation, in 
which the states themselves are seen as potentially capable of misappropriating 
materials, and therefore in this case the threat of political sanctions after 
detection of a breach can be employed as an effective deterrent. The threat 
of sections after detection is ineffective against perpetrators who are national 
subjects. Against such perpetrators it is necessary to take measures which 
either prevent the breach taking place, or ensure that the breach will be 
detected in time for the utility company's and the state's security organisations 
to take effective countermeasures. It depends on the type and quality of the 
planned countermeasures how much time can be allowed to pass between the beginning 
of the breach and its detection. 

In the national situation the allowable detection times must be in the range 
of hours in each instance. Thi', is considerably shorter than the detection 
times required and achieved in international control measures. It must be noted 
however that in the national situation detection time is to be understood as 
beginning at the time the utility organisation or police is notified of an 
alarm, while in the international situation the detection time begins only 
when detection is made by the international control agency. This distinction 
is meaningful and permissible, because an immediate reaction by security forces 
against attempted removal is possible and necessary only in the national situation. 
3. Possible Control Methods 

The control measures for nuclear materials in a national situation can be 
summarised in three groups according to their aims. The essential characteristics 
of these methods and their suitability as security measures are briefly described 
and analysed. Typical differences from their application in the international 
situation are pointed out. 
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3.1 Barrier and Containment Measures 
Measures against forced entry, i.e. barriers which prevent physical 

access to the material or make it more difficult - can be taken without any 
real technical difficulties and have long been in wide use in the framework 
of national countermeasures. This important tool for the safeguarding of 
fissionable materials within state boundaries cannot be used in the inter­
national situation, since such measures cannot be applied against a state 
within its own boundaries. 

At first glance this observation appears to be contradicted by the 
IAEA practice of listing barrier measures, e.g. in Ref. 6. This is however 
not the case. In its readiness to support states in carrying out their 
tasks * ', the IAEA lists recommendations. These are not measures which the 
IAEA, in its international control function, can take for itself or which can 
be taken on its behalf. 

Barrier measures are not effective against secret attempts at removal, 
e.g. by employees. It is therefore necessary to create a boundary (containment) 
around the fissionable material and to monitor personnel and material traffic 
across this boundary. This task is accomplished by special personnel of the 
utility company equipped with suitable monitoring apparatus, or by the 
installation of an automatic detection system. These measures resemble measures 
in the international situation, but are easier to carry out, because there 
is no need to provide for the verification of containment monitoring at a later 
date. 

3.2 Control of work in progress 
The handling of fissionable material by personnel in certain stages of the 

work process imposes special requirements on the control measures, because 
of the possibility of direct contact. Exact specifications for the carrying 
out of the separate handling stages and controls on the adherence to these 
specifications can considerably reduce the possibility of unauthorised removal 
during this phase. In principle the handling of fissionable material by 



4 
unauthorised persons and unspecified manipulations can be prevented or 
detected in time. The utility organisation can ensure, by appropriate 
administrative and technical measures, that deviation from the specified 
handling procedure by single operators leads to the immediate alert and 
intervention by company - and if necessary - also state security forces. 
This can be achieved without necessarily involving extra staff or equipment. 
In the design the operating company can make use of control measures which 
are being taken on the grounds of quality control, radiation protection and 
criticality safety. An important prerequisite for the effective monitoring 
of the work process without unnecessary interference in the operation of 
the plant and in production, is that it is carefully planned in the 
conceptual design of the plant. 

Thus the operating company carries out a permanent, continuous control 
which is considerably more effective than the random sampling control methods, 
e.g. by automatic cameras, for international control. It is justified 
because of the stringent requirements on detection time in the national 
situation. The more perseii-oriented control makes many of the technical-
recording measures of the international design superfluous, e.g. control of 
the driving mechanism of fuel element loading machines and of transfer 
equipment. 

3.3 Nuclear material balancing 
Balancing fissionable materials in separate zones within a plant basically 

allows continuous comparison to be made between changes in balance between 
adjacent zones, and thus raises the quality of the controls. The various 
techniques and the considerable problems which occur in practice ?.re adequately 
described in the literature so that we only need to treat this in a keyword 
fashion here. 

In each instance it is necessary to investigate whether an automatic 
balancing system for the whole or part of a plant can achieve the necessarily 
short balance time intervals with sufficient accuracy. The main difficulties 
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occur when the fissionable material is not present in easily countable 
(preferably equal) unit pieces, and it becomes necessary to record details 
of the kind and mass of material, which must be correlated in time. 

If, as in the cases discussed here, it is assumed that the operating 
company's personnel is trustworthy, then these technical difficulties can 
be reduced by entering the data partly by hand, and thus the area of 
application of the balancing system can be broadened. 
4. Realisation in Practice 

The experts of the 'Gesellschaft fur Reaktorsicherheit (Reactor 
Safety Company) have discovered that the application of the three elements 
described here, 'Barriers and Containment', 'Control of Work in Progress' 
and 'Balancing* can be brought together successfully in a total design for 
the safeguarding of fissionable materials against perpetrators within 
national boundaries. Above all, there is an advantage for the operating 
company in the fact that his organisation is held to be above suspicion 
and can therefore also include the instrumentation which is required for 
operational purposes in the control design. 

This shows up very clearly in the practical realisation of measures 
for the control and safeguarding of fissionable material within state 
boundaries. 

It has been found that the requirements for national security of nuclear 
power stations are very small, and are met largely already by the controls 
and barriers necessary for general protection. For LWR power stations (for 
which the technically applicable control systems in the international sphere 
are discussed in Ref. 1) no special security measures are taken in the national 
situation, beyond those necessary for normal plant security. 

It is especially important here that the operating company is not required to 
demonstrate that it is not putting irradiated fuel rods aside in order to 
obtain the plutonium in them, but that this action is made impossible to third 
parties acting in secret. 
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By the same reasoning, even in nuclear power stations in which unirradiated 

Plutonium is used, only a few control measures are required beyond those 
necessary for normal plant safety in the national situation, while considerable 

(3) expense must be incurred in the international control situation* '. 

Greater expenditure is required in plants in which the fissionable 
material is present in a form where it can be handled by single persons. In 
recent years national control designs have been drawn up for such plants -
partly in cooperative efforts between experts and operating companies - in 
which use is made of all three of the above mentioned elements of material 
management. For obvious reasons it is not possible to go into the specific 
measures being taken at particular plants. An indication can be obtained 
from the model of a national control system described in Ref. 8 for a fictitious 
2.^*6 power research reactor with a large plutonium inventory. 
5. Summary 

In order to meet the requirements of the Atomic Act for protection 
against 'disturbances and other such acts by third parties' the licencing 
process requires the operating company to take precautions and control measures 
for the national protection of fissionable material. 

The ultimate aim of these measures is to prevent the abuse of nuclear 
material. The difference from the international control situation is in the 
assumptions concerninq potential suspects. In the national situation, neither 
the state nor the plant operator are counted among potential suspects. 

In plants in which the nuclear materials are present only in forms which 
can not be handled by a single person, this leads to considerable advantages 
in the practical realisation. Greater expenditure is required in plants where 
the material can be handled by a single person. But in this case also acceptable 
solutions for both operating company and for the authorities are available. 
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ihrer inneisi.iatluhen Aut-i In n /.<i unr. r-.iii'/tn '• •"• r ••••• 
<lelt es sith ilabei uill f:mpt<-lil'.i:'.ii''ii ;ir..l '•<>• i;i ••'•..., 
Maflnilhmen. die die IAP< > i n !' ihni> i: ih'.-t s::t. :• .it i; • 
len Knntrolllunktionen s"'ll»t • i<|' -• t* •"!• r iii" i :• i-
ergriffen wenlen nmllli n 

Gegen hi imhrhe Hntwi nilMmi-.viiM • h.v / !'. •!.: 
Belriebscingi'lHinge, sind IVrri'vciiMfiri.ihrii'Ti n" ''' >' ^ 
sam Dahei ist es notwen<ii>i •'irifii .i!'i|.-(H'f./t.! !'..•,• 
(Containment) um das sp-ilt • ».• i •• Nt.if. mi l /u .i haitfii :.•:•! 
den Personen- und MatmiiivcrKfhi li'i:. ti dn- •.'.in''.i-.-
mert-Gren/i-n zu utwrwacln-ri Di-'w \titii.-li»- w,r«l unt. : 
Vervvendmni geeigneter M.n<;.T.ite v n ^p.-.n.-ii. :v, I'• -1 
son.il des Hi-treibers oder nixv ilurch l im- i l / inli.m a 
scher Detektiemngseinrn litrimifii w.ihrM"!i',i:i"n.|i !:••• 
Mal'nahmen ahneln den.'n i\f- mtfrn.itinn iW-n K.'n/. i • 
tes. sind jedoch einfach»T .!nr' h/uinh i n <i.i • i.u- s ' •. 
lirhkeit der n.irhtraghchen Wn'iK.itinn it.-r' '»>-;t ..n,i' • -. • 
uberwaduinii <! ibei nuht h .n •! ';• ' . lit w. r.i.-n ni'ii. 

3.2. Oberwachung des Arbeit?,abiaufs 

DIP Handhabiinci von spa!tb.ir<Mii M.it>Ti.i! <!•;> : •'. ; 
nen in in stinimten Abscvinii:.Ti d> s H. tii.-li^.ii.i,. (. ^ -'. ;:? 
aufgnind der Moglirhk<u <j. •, niimittiUi.irin .'•••,.-.!•.•• 
besondere Anforderungen .in '!;•• I r>. ;w,n h i n i , : 

men. Eine wesentliche Re\<-hr.mk'ini] \<<:< w" •'. !•:'•'• . 
Abzweigiingsmoglichkeit.-n vv.ihrep.fi dii-si-r i'!.i>. :, i 
sich durch eine genaue Vorschnfi uher (!'.' 1 >'ir. !:ti',;;ri.; 
der einzelnen Handhabung.~rt,ntt«. und die K.r.':' !:• .-!. r 
Einhaltung dieser Vorsrhnfl ••n-'ich.-n | r i ) piir./f. . • ••.. n 
slch hierdurch Pine HanrihahiiTig des spaltban-n M-.r.i'.i:^ 
durrh nicht autorisierte Persnnen sowie Han<i>i.• t• •;rv ;• n 
die nicht im Arbeitsablauf vor.jesi-hnetien smd \ . i!.:;.-
dern bzw. rerhtzeitig pntde' k«'n 

Durch geeignete administrative und t'Thnis. IK- M-i;»-
nahmen kann der Betreiber ohne w .-sentlichen i>. IMT.. i 
len und apparativen Aufwand sirht-rstellen. n.ni n--
Abweichen einzplner Betriebsangphoriger v»m VITU.-
schriebenen Handhahungs.ibl.nif solort zur Al.iiiiiti-nu.rj 
und zum Eingretlen der betreiherseitlgen HUM n - i l i i s 
auch der itaalhchen Sicheruntiski.ift.. fuhrl In 'i.i- ilt/.i 
notv/endige Konzept kann der Betieiber I beru K'UIIKI -
maBnahmen einbeziehen. ihe er .mch au> Grund.'ii d- r 
Qualitatsgpwahrleistung. di-s S'r-ihlensrhutzes U;K! .!. I 
Kritikalitatssirherheit durrhfiihr' l i n e wirhtir|»- \'.n.ci>-
setzung fur einen effpktiven l-iris.it/ der Arbei'.-ibiiu! 
iiberwachiing ohne unziimiifbare H<-h.inderimq <!•••. Aril••• 
genbetriebes und der Produktiorisrtbl.iiile ist eme «• ir;ir• <:!. 
che Vorplanung bei der Kon/ipierung d»T Anl.n:>n 

Damit fuhrt der Betrnher ••me permanent.'. k"iirini. 
ierliche f/berwachiing dnrrh. die suh in ihrer l( ek!ivit,.i 
wesentlich von der stirhprolx-nartiiien ' :liei-.v.n huiui 
durch automatische Kamer.is u ,i fur die intern.i'i';ri.i|e 
Kontrolle untersrheidet. iind 'lie d.iniit den un ;i i i en .i. n 
Berpirh hohen Anforderiin<|en .in die tritrie. knni >ir, n 
gererht wird Gleichzeitig werden rlinch die tnetir pers... 
nenonentierle Ohorwar luinri /.dilreirhe (<•• Inn -. h -r.-iji 
strierentle MaBnahmen 'les liiterualionnien Ker... p , . 
wie 7. B. Fahrwerksiiberw.ic tiun'i von HI- [ "!>••;-, i . Ino.-n 
tind Transporteinrirhtunrjen, uiierflusMq 

3.3. Bilanzierung des Spallmaterini'; 

Eine Bdanzientng dps sp.dtb.iren M.iten.iK net.i \ . i -
wenrluni) ein/elner Bilan//'inen inri'iliilb d.i \nl ,.|.-
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>: .:rirnisvi; ' l irh p inpn dai iprndpn Quorvprg lo i rh 
<'.<••• <>•'• .ir:-i!'irl<»runqfn bf-nachbaripr Zon<>n unci pr-
i ::>i<r (!;.• QM,dil . i t der li">rwochiincT. Dip m<>qlirlion 
nk. i; :i:i'l d i e in d>T Pr.ivis .mftrptendpn Prht I d i c h p n 
'i!»' • :• ! in drr I.if»-r.!tir t u n r e i r h r n d b p s r h r i p b - n , 
i ];>••: fniT sin-hworlnrtifi d.ir.mf pinci'^jnmjcn w e r d e n 

n er l i id i l irbe! \ H ! W . m l 

l i t . I ' M l 

A'il'- im Emzplf . i l l 711 untprs- ichpn, o b o in 
'••• J'jMn/ieriinfi-.-^ "i'^m fur e i n p Anlttfj^ odpr 

, i". ? 
. M . . . - i ; ; . i ! i 

• . I V i l b - T f i f •'••• fine-! A T I K K I I ' d i e p r f o r d e r ] j r h p n z e i t l i c h 
1 •! -i-n ••.il,iir,-i<iiitif|sin!'-rv.!|i" nut h i n r e i r h e n d ^ r NfpBcjp-
•• -i:.i :k'-i' c i r i i c -hen k.inn Mil p n n z i p i e l l p n SrhwiPnr i -
k> .tr:\ is ' lupr d-inn 7.11 rpd inpn . w p n n d a s spaltban? 
".' .; ri,\i nicht in ab7ahlb-:iren (mrKjIirhsf fj lpichen) Ein-

• : t s - k ^ n vor!i"i'!t und dp.-di.db zur pxaktpn Frfassunrj 
• •< , M.ilerial.irt und -men<;.> Defon m i f g p n o m m p n und 
•• i!u !i r."rr"!i'Tl ' i ^ n l o n mn ••"n 

.'.--ri'i : : >t. wip ' S irr. bier d^kutiprtpn Fallp qnsrhioht , 
:\r-T ?• 'r'"ii)TS>'i(o •.pr'.r.in. nswurdirjp f'orsonPn untrr-

•.'.••;i| k . inn m i n dt^se t'-rhni'•• hen SchwiP'icjkpitPii durrh 
.:;.- Ipjiwi-is" F-infjribp v"n Di'ton von H.'rid verrmndprn 
••.:*••< r|,if!nrr|i don Anv ' nfitinrishorrich vnn n i l i n z i p r u n g s -
s v '"iri'Ti iT'.vpitcrn. 

'"-. Vprwirklichung in der Praxis 

;>m m i ' rinni birr bpschripbr-nm S n c h o p b i p t bpfaBfpn 
;'•'iMf;h"'.T d»r f ; H S habf t i dip rMahmnrj tjem lrht, dnB 
- f i i I"-! Wrwpni lunri dor drpi bpschrspbenpn n p m p n f p 

I' i.-ri.Tp i.snd Conl ' i inmpnt", . .Arbe i l sabbinf i ibprwa-
• :;;inr; und . .Bilnnzipninp;" pin Gp*amtkon7ppt~i irSiCriP-
•"li.-i sp.: i ib, irrn Mntpn. i l s fieri^n s u b n a t i n n a l e Tiitpr pr-

i'.irfi' h .nufhaupn WiBt. D n b r i k a n n Hor An'arjenbptrribpr 
••"; ntiofi P i n q p n Vortpilp a 111 clpr T a t ' a c b p z i f h r n , dafl 
c.iTV Onran i sa l i on splbst nicht nls a b z w r l q u n g ^ v p r d S c h -
::•! :ii! imii >->r dahrr anch das mi's bptr iPbl ichon GrJndpn 
vi. .1 i;i.i>. np In'stnunpnt'iriunt in d a s O b p r w a c h ' i n g s k o n -

; • ,-• I'II ••.i"bpn krinn. 
:---i •:'.T prakti'-rhon V>r\v irkl irhung dpr Madn. ihniPn 

•••. mi' • . ' i . i t i i chon Kontrolln unri S i c h c m n g spnl tbarcn 
' ! . : .-: i <i. r.irjt s ich d;i?; ?;phr d"iitltch. 

F '•- h i i s;rb hcr'iusgpst.pllt, d-iR fiir Lpi";tungskr^ftwPrkp 
An:'nr;l"ninq<'n 7.ur innfTstrnt l ichpn Kontr i l lp sphr 

!•••• 1 ni| s m d u n d 7i! rinf-m rpoRpnT^il b p r p i t s d u r ' h d ie f i i r 
•'•••:; ,!iin>-ir^in"n Objpkfsrhntz notwpndif^pn Knnlrnll-
..,-. i H.i: riprpm.if\n<ihmpn a h g r t l r c k t werdpn . B>i LVVR-
• ;• lupri^kri'ftwprkpn, boi dnnpn fiir dip mtprn. i i ionalpn 
:;r. ; . - if | |p tprhnir.rh aufwr-ndigo t f b p r w a c h u n g s m a n n a h -
i : v n [11 diskntiprt wprripn, w r r d p n aus n-ition-ilen Ge-

, ' !> tpr , t ik f 'n k^ino iilmr don n o r m a l p n Objpkt schutz 
i ir . . iusrj'! irndpn M.iBivihmpn zuf SpaUinafpr ia l -Oberwa-
rii'irv: ': , - fcidprf. 

( h r r •.viril hpsondprs •>;,'btifj. dart dpr Bptrpibpr nicht 
ir.-'ifb-.n tiliprpriift wprd'-n rtiiif, o b pr bp<sfralilfp Brpnn-
•in'Tii'' znr Rrl-iiifjunfi dp< f'-irin pnlhti l fpnpn Pluto-

; iMins v. >n d^r vorifPSPhpri'Ti W r w o n d u n t j a b z w r i g t . son-
- n r!-ii• nnr s irhprqpstcl l t v/prdon miiB, diiB h p i m l i c h e n 
••/pli.iiprn p jpf ^olchp Akf icn unmorjtich 1st. 
'wis i:v:n fjlpir-lirn Grnndp s m d splbr.l bpi Lr i s tnngs -

f :w!iwi" K'Ti. in d»-npn iinbps»raliHps P l n l o n i u m pinrjpsptzt 
wird, iiix-r dip normalp Anlrifjpniichpninri binau^fiphpnd 
r.•!!• rp.r.;:rifiir|iip MaBn-' l impn zur inn>' • t -v i t l irbi i i Kon-
t;.'!b' ' l - i sptiltbflrpn M^tprials nolwpndirj , w<ibrptifl fiir 

di«* intprM<itif<nr"i1p Kr»nln>'l 11 
gptripl>"ti '.v<r(i<'n miii^ { ! | 

Mnbr A u f w a n d wird tv> in hoi Anbuipn 
SptillriLii'Titil iP Pim-r flpr.iitnipn Furm vnrliPiit •!••" '•• 
v o n Kin7p|p<T«onpn n"b.in<!b.ibl wi-nli-n k.inn 1 nt • 1.1. 1.1 
A n l r i T l n ^in'1 hpsi>nd*»rs in lrt/(*^r /*M* »« ' ! 'A ( - IS<' m 
Wivh- i f Iwifkimii 7wi t . . li'm '• \\\\-\< bier und p.- in-dx-t 
Knri7t'plr 7.ur inn'rstrt^llH ii"P Knn'rol lc ••r«t' ,l!t « ••' !<-:i. 
d ip vnn .ilt^n droi nlii-n .ni'ripfiihrN'ii Fl«'ti'> ')!•''. f'*T 
MatPn. 'Ikunlrol lp G"brai i fb t"i' ln'ii 7%v.ir suli iii'-r .IM*. 
n Iihp|i>'ri"n'l r'ti Griindi'ti iii''li* inf ' l i e sp<-7i»l|i'ti M M'.M.I'I-
m p n pin.*pfnp» \n!>ia''n rinri' ,n'''n'j«>n w o i d p n . i' '• '• ••••' 
ftls i"ni»';-(r;rf.(;iirjps HPIS|- . I"I d.is in [t>| N-<fbri>''"'.-' "*'••-
dp|I "'ini-r inrvrsf.viflir b'"n K"i!n>!|p fiir P I U P P !•!• '"• ri 
Nnl!<>n^r'ii>'-f :"r';'~biin''i^r' ,.ik'"t mil fjriift»'r«-pi I'IM'I"-••im 
inv*Mi' M . 'nf i f fv'bfn 

5 . Z u s a r n m « n f a s s u n g 

Znr F.ifiillnnrj dpr AtG-F :".i!pnin«"l narb S r b n i - ,.- |. n 
,,Storm'illri<i!ini"n und innvt i ' i" Fiinwirkuiuipri f u r ' . . 
wprdon 1111 f^rnpbmi'iunfisv r"'*Hhrpn :rinrrsi,iritln '.• v o n 
Rp'rpibpr zu*"rbrinf|pndp M-iUn-ihiiiPti nnd V"rkf(nur. . i"n 
zur Kontrnllp spal tbarpn M - d T i a U n"fordpr'. 

Dipsp M a d n a h m p n h a b o n pboni ' i w m r)io miprn>itp>p 1-
lpn Konlml l inf i^nahmpn I p r / t l f h (ia«t 7 I P I , dpp '-lif'.b' ••.-. 
v o n Sp.ilirnafprial zu vprhindprn 

UntPi.""-hiPdlich Mnd jpdnrh '!:" A n n a b m p n n!'<r <'. •• 
potpntipll Vprdciphtififn, 711 d»»n«-n im innpr>;»an ,'i'- |!«Mi 
S innp w r r l « der AnlaT*nlipfrpihpr nnrh ripr S'''-i' 
ciphbrTi 

D I P S filhrt bri dPr prakt i srbpn V p r w i r k l i r h n n n 7M - T -
hpbl irh^n Vortpjlpn bpi snlrtinn Anl«rjpn, in >irr»r\ •'.•>* 
SpaUmatpria l nur in fur F.inzp!ppr«nnpn i.inb->n !!ir b- n 
Formpn VPrwpndet wird . M'-hr Aufwand 1st n n i w « n ' b ' i 
w f n n dip nrschPinungs form d«>s Matnria ls di<> Fl iruH' 1 -
bunrf durrh FinZPlppison^n /ul.ifit, )rr1ncb |:rr|«-ri ^M''i 
hiPr bpriMls fiir Bptrpilipr n n f ("iiit-irbtrr akzpp'- ibb- !•• 
suntipn vor 
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n: hi kluqpr. rn;in mTlkf nur etwas bessrr. d,if P I ' I I P anrlprpn :i>irh n"->-" 'mr! 
" nw 'u : I T I r/>|ofon als am Pur.pr <lPrN^tur. Sowi r r l d'P Enlfornunrj / w r . r h r n i f n i '.'.•••]'•• ' i^n sr l inn t ' n " < " 
i«-n aurh >1ip Unrnmbpil srhnPllPr vPfbrpiMn 
' " n vprnimmt m^n mnist dip f^Krhp HSIfle 
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