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Absract

In Germany, transports of security classes | and Il (SC I, 1l) are authorised and carried out, based on
the nationd Physicd Protection Regulations, which are dricter than the IAEO-INFCIRC Regulations
These types of trangports require the use of a heavily armoured vehicle.

In April 1982, Nudear Cargo and Service (NCS) darted operating ther first Security Truck (SIFA 1).
This consgs of an armoured truck tractor and an armoured semi-traler. The physicd protection layout
is based on the Garman Security Messures Catdogue 1977 (SMK 77). SIFA 1 is designed for the
trangport of nudear materids of dl kinds and in dl forms, without integrating transport packages into
the security concept.

In 1997, the NCS management decided to build a sscond SIFA (SIFA 2), the design of which was to
be based on the new Geman “Regulatory Guide for Phydcd Protection of Radioactive Maerids
againgt Sabotage, Theft or Diverson during Transport”, 1991 (SEWD-Guide).

This paper presents dl the required steps, from the choice of the concept up to the actud carrying out
of transports.

Introduction

The decison made by the NCS management in 1997, to put a new SIFA into service, was based on the
following man points the exising SSIFA 1 was 15 years old a the time, SIFA 1 has a very large tare
weght of goprox. 34.000 kg, due to which its pay load is quite low, beng only 6.000 kg (in mog
European Sates, and dso in Gamany, the max. totd weight which may be operated without a heavy
load authorisgtion, is limited to 40.000 kg). A heavy load authorisation would dlow to increase the pay
load up to 14.000 kg, but conditions to cary out trangports with an authorisation for heavy loads have
become more dringent in Germany and will not be granted in France for security dass | trangports
with a totd weght of more than 44.000 kg. Last but not leest, NCS's cusomers requested a guarantee,
according to which trangports of security cdasses | and 11 would continue to be technicaly feasible for
the next 10 years  lesst.



The main requirements towards the new security truck (SIFA 2) were defined as follows no heavy
load authorisation for a payload amounting to 14,000 kg (that meat reducing the tare weght by at
leest 9.000 kg in comparison to SIFA 1), approvd of SIFA 2 according to the SEWD-Guide, gpprova
of SIFA 2 in mos European dates, layout manly for the trangport of MOX fud assemblies, suitability
of SIFA 2 for trangport on seegoing vessals and freight cars and an inconspicuous outside design.

The deddon to huilt the SFA 2 manly for the trangoort of MOX fud assemblies was based
essentidly on the fact that in Germany only few trangports of other types of materids will be necessary
in the future, due to the fact that the project of a German reprocessng plant was given up, and tha the
MOX fud fabricationplant was shut down. SIFA 1 will be avalable during the next forthcoming
years to assure trangports of other materids than MOX fud assemblies, and as an backup solution.

Basc layout

Different prdiminary conditions had to be obsarved for the desgn ad condruction of the SIFA 2
This induded generd vehidle technology regulations, e g. keeping the exterior dimensons authorised
maximum total weght, maximum authorised axle loads limits for noise ad exhaust emissons, eic.
within the European limit vaues.

Furthermore, customer requirements hed to be observed too, eg. maximum accderaions, frequencies
and temperaiures acting on the load, and adso particular loading and unloading fadilities a the plants of
the shippers and receivers of such transports. The main point was, however, the obsarvation of the
preliminary requirements concerning security defined in the SEWD Guide. Next to these generd
conditions, complimentary condiitions had to be observed, such as the results of vulnerability anayses
in which a determined number of externd and of internd attackers are conddered. The detalls of the a
m. desgn conditions are confidentid. This is why only the following basc points may be mentioned
here:

The firg is that the driver's cabin and the compartment for the transport responsble person (TRP)
must be burglary retardant, bullet protected in the highest class and assure effective protection against
fire and gas. The TRP's compartment must be detached from the driver's cabine as a measure againg a
posshle internd attacker. A two step immobilisation sysem to prevent the hijacking or the theft of the
vehide must be inddled. The operaing devices for these systems must be located in the TRPs
compatment. All energy supply sysem must be protected, e g. lesk protected fud tanks,
uninterruptible power supply, ec. A communications sysem assuring communication within and with
the outdde of the vehide, and two communication sysems to assure communications between the
TRP and the trangport control centre (TCC) on the one hand and the police forces on the other, are
required. The exact postion of the vehicle and the dtatus of the security sensors must be transmitted



austomaticdly and periodicdly a short intervds to the TCC. Technicd detection and survellance
sysgems mug be inddled on the cargo hold as a protection agangt unnoticed/secret theft of the cargo.
These sysems dso supervise the datus of the cargo hold and the conditions of the bariers.
Manipulgion or mdfunction of these sysems will automaiicdly trigger an dam. A mechanicd
barier aound the SNM, congding of the packages and the exterior wadls of the cargo hold, is
required. These bariers must withgand chemicad, thema and mechanical tools and explosve charges,
as anticipated by the vulnerability andyss assuring protection during a leest the delay required for
the German police forces to arive on the spot. Just to complete the picture: in Germany transports of

security cdass | with SIFA 1 or 2, caried out under the responsbility of NCS, must be escorted by an
NCS owned and operated armoured escort vehicle and be supervised by a TCC, which dso is owned

and operated by NCS. All persons involved in these trangports are specidly trained and carry hand
guns. In specid cases, transports must additionaly be escorted by police forces.

Conceptual definition
The conceptud definition was dated on the base of the existing SIFA 1. The essentid security
relevant features required by the SEWD Guide areredised in SSIFAL

The concept of SIFA 1 was reviewed and evauated together with the operating crew. What has proven
positive and what is to be rgected, what is absolutdy necessary for operding the vehicle or due to
reesons of security technology, what may or must be changed, and what other concepts could be
conddered. These congdedions yidded the following conceptions, which were sdected by way of
example from many other concept drafts:




The aove mentioned concept is based on a motor truck with a removable container, which aso
contains the TRP's compatment. The totd weght, induding 14,000 kg payload, was etimated to be
39,000 kg. Due to this, the concept was dropped out, because in Germany, this type of vehicle only is
authorised up to a maximum total weight of 32,000 kg without heavy load authorisation

w.]

This is a vaidion of the basc SIFA 1 concept, but with a cab-over-engine-truck. The separate TRP' S

compartment should be essly removed, because in Europe this compatment only is obligatory in
Germany. It was thus foreseen to remove the TRP's compartment when carrying out transports in other
European countries. The totd weight, induding 14,000 kg payload, wes edimated to be 45000 kg,
including the TRP's compatment. The project was aso given up, because the fdllowing problems
would have been very difficult and codly to solve, if they had a solution a dl: rdaivdy high tare
weight, very complicated. mechanica and dectricd connections between the TRP's compartment and
the rest of the vehide and handling and secured interim storage of the TRP' s compartment.

<5 I

This concept is meant to basicdly preserve dl that has proven postive with SIFA 1, adgpting it with
new technology. The main changes as compared to SIFA 1 were

cago hold in the form of a removable container and integration of the trangport cask for MOX fud
asamblies into the security concept. A firgd assessment of the weight, induding the required payload
of 14,000 kg, come to a totd weght of goproximady 44,000 kg. Findly this concept was sdected,
because its technicd redisaion seems to be the esset and it agppears quite probable that
goproximately 4,000 kg can be saved.




Working out the conception

Based on the basc concept, the next Sep was to prepare the specification for SFA 2. In order to
achieve the objective of a maximum tota weight of 40,000 kg with a minimum payload of 14,000 kg,
invedigations were caried out in order to determine which parts could be modified in order to save
weight. The truck tractor was condgdered to present only a smdl potentid, so that the man weight
svings had to be peaformed on the semi traller. A point was to condruct the cargo hold as a full
traler, indead of a removable container. So, the separate chasss as wdl as the security devices for the
connection between container and chasss were not necessary. That gives a first few, but not sufficient
weight savings. Further required weight reductions only could be achieved through the sdection of
materids for the semi traler and the dructures / bariers around the trangport cask. After severd
preliminay tets were caried out interndly by NCS, duminium dructures and arays, compounded
with other light maerids, were chosen for the exterior wals of the semi taler. This was examined as
to compliance with the required protection objectives under the observation of independent experts
gopointed by the licenang authority. The result of the examinations was pogtive. In order to save more
weight, a removeble roof was sdected for loading and unloading, inseed of the rear doors used for
SIFA 1 Ta&king into account dl gructurd groups of SIFA 2, eg. dl axles which are fitted with
pneumatic suspenson, in order to achieve the requirements of the fud manufacturers concerning
accderation and frequency values (3 g and 15 Hz a the utmost), except for the front axle of the truck
tractor; a cooling sysem with gpproximetdy 5 kW cooling power for the cargo hold, in order to assure
that the reguired maximum temperatures for the fud assemblies shdl not be exceeded; a generating
unit for the cooling sysem, which dso can be used as an emergency power supply, as wdl as dl
required auxiliary eguipment for loading and unloading SIFA 2 (e g. crane suspenson gear for lifting
off the roof and to remove trangport packages, ladders necessary to attach the suspension gear to the

crane and to obtain access to the cargo hold, etc.), tare weight of the complete SIFA 2 could be
reduced to 26,000 kg.

Licensng procedure

The finished gpecification, which covered gpproximady 50 pages, was presented to the competent
Geman licenang authority, Bundesamt fur Strahlenschutz (BfS), in order to obtain the gpprova of the
concept. BfS transmitted the specification for verification to different committees, e g. the Committee
for Security Technologies of the German Police. After about one year, NCS was granted the concept
goprovd, under the condition that the condruction of SIFA 2 was to be supervised by an independent
expert organisation, Gesdlschaft fir Anlagen und Resktorscherheit (GRS), appointed by BfS, who



was to accept the vehicle once condruction was finished. After the BfS gpprova had been granted,
NCS agoplied for the agpprovd/authorisation to operate SIFA 2 in other European countries. The time
required for this ranged from one or two months to nearly one year. The authorisations was obtained in
some cases without further questions, wheress in other cases extensve supplementary documentation
and proofs were required. At present, in Europe, SIFA 2 has been gpproved in Germany, France,
Belgium, the United Kingdom and Switzerland.

Choice of suppliers

After an andyds of the market, 4 or 5 possble suppliers were retained. This rdativedy smdl number
was due to following points due to the extensve oconaultation requirements expected during
condruction and the very extendve documentation, only a menufecturer for whom the German
language was dandard could be consdered, which reduced the choice to companies established in
Gamany, Audria or in the German spesking part of Switzerland. The amount of European companies
having the cgpacity to condruct amoured trucks, fitted with specid protective sysems is very
redricted, because the demand for such vehicles is very svdl, coming usudly from nationd banks
The manufecturer had to be experienced in the processng of amouring materids on the one hand, and
of ligt maerids on the other. Furthermore, and due to the required depth of processng and
menufecturing  flexibility, a company with a daff beween 80 and 200 pesons was given the
preference. Frd contacts were made, based on the specification and the posshility to vist SIFA 1, 0
the sdlected potentid manufacturer could have a rough idea of the scope of the contract. After this, the
number of potentid suppliers had been reduced to 3. These were asked to submit an offer. After the
offers were examined, further meetings were held, during which mainly technicd but dso commercid
questions were cleared. In order to facilitate the find sdlection, NCS presented a sdection of technical
guesions to the tendering companies, requeding the presentation of solutions After  careful
examindion, an Audrian company was sdected to condruct SIFA 2. As a matter of fact, this was not
the chegpest bidder.

Condruction

NCS supplied to the manufecturer a SCANIA truck tractor with hood, in its Smplest verson, free of
charge. This procedure was followed in order to samplify any waranty problems that might have
gopeared with SCANIA. In order to extend the amouring of the driver's cab, the origind SCANIA
driver's cab was completely removed, up to the hood, and rebuilt with armour sted. A reproduction of
the origind SCANIA cab desgn is not possble with amour ded, 0 the exterior aspect was obtained



through the addition of adequatdly shgped plagic pats to the origindly square dructure (cf. next
figure, left Sde origind SCANIA, right Sde SIFA 2).

The interior decoration of the driver’s cab were taken fom the SCANIA cab. The TRP's compartment
was made completely new, with aout 50 % of interior space being used for the required security
systems. The mechanicd and eectricd links between the truck trector and the semi traler were
menufactured in specidly protected versons. Before the trandformation, the truck tractor weighed
7480 kg, after that, its weight was 12,650 kg. By way of comparison, the truck trector of SIFA 1
weighs 14,580 kg. The semi traller was manufactured according to a weight optimised, sdf supporting
monocoque design, using the wal dements specified by NCS. The roof, which is protected agangt
unauthorised opening through bolting sysems supplementing its own weight, must be lifted off with a
cane for loading and unloading the transport packages. For the peformance of tasks related to the
loading and unloading of the transport packeges, as well as for tasks reated to protection agangt
radiation, access to the cargo hold may be obtained by means of a system of ladders carried dongon
board the vehicle Essentid parts of the dectric security system, the cooling system for the semi traller,
a5 kVA generator and further components were placed in a front part of the semi traller and in severd
compartments located below the cargo hold. The weight of the empty semi traller is 11,600 kg. By way
of comparison, the tare weight of the SIFA 1 semi trailer is 19,380 kg.

The totd tare weight of SIFA 2 is 24,250 kg. Thus, as compared to specifications, the payload could be
increased by approximatdy 1,500 kg.

Start-up

At the end of December 1999, SIFA 2 was temporary handed over to NCS for a firg test phase, for
presentation and for first cold handling a the first customers to be served with SIFA 2. The customers
were very podgtive in ther gppreciaion of SIFA 2. There were some only some minor  problems

concerning radigtion monitoring in the cargo hald, but these could be solved very fad. In this respect,
it must be pointed to the fact that a tha time radiagion monitoring were a very complex theme in



Germany, because the contamination problem concerning the flasks used for the trangport of irradiated
fud to the reprocessing plants had no been solved findly a thistime,

SIFA 2 was brought back to the manufacturer's plant from mid January till mid Feoruary, for find
works and for final acceptance tests. After that, the required acceptance tests were carried out by the
Germean Licenang Authority and by NCS,

Snce February 2000, about 50 trangports, covering gpproximatdy 70,000 km, were caried out with
SFA 2

To this day, the operation of SIFA 2 was practicdly unproblematic. A few smdl incidents occurred,
which were expected to a large extent and which mosilly were prototype specific. These incidents,
however, caused no bresk off, or even cancdling of atrangport.

ummary

The vehide receved an excelent acceptance from cusomers, from the licensng authorities in Europe,
and from the crews.

The condruction of an extremey complex security truck such as SIFA 2 mugt be very caefully
prepared. The specification must be wel baanced, because on one hand, the observance of vaid
reguldions must clearly be verified, whereas on the other hand, the manufacturer must have sufficient
flexibility to be able to redise his own idess ad goply his own technologicad know-how. One cannot
be careful enough in the sdection of a manufacturer, in the follow-up of schedules and of cogts, and in
the accompanying of condruction. The fact tha both the licenang authorities and the customers were
informed & an early time proved very helpful. The project could be finished within the projected cost
frame, and as far as schedules were concerned, with an acceptable delay for such a prototyp of about
half ayear.

Summing up, we can sy tha SIFA 2 has proved satisfactory in dl respects and has been accepted
very postively by the authorities, the customers and the NCS g&ff.
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