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Abstract 

The BG 18 package was constructed in 1984 and has been approved according to the applicable IAEA safety 
reguiatlons until 1995. 

In 1998 the SCKCEN and TNB (Transnubel) started with the upgrading of the container in order to make its 
use easier. The approval certiilcate in accordance to the IAEA safety regulations 1985 Edition (As amended 1990 ) has 
been delivered by the BfS in Germany (vaiid until end 2004). 

The ailowabie contents cover most of the industrial or evperimentai irradiated fuel types: U02 or MOX, PWR or 
BWR, including high enrichment and bumup. 

The design of the BG 18 package and the available auxiliary equipment make possibie the handling and 
vertical loadingiunloading under water as weli as horizontal ioadingiunioading against a hot ceii. 

The physical capacity 01 the inner containment system allows the ioading of up to 30 full-iength fuel rods. 

The SCK-CEN as owner of hat celi facilities and oi the container is in a position to offer a campiete service for 
examination of irradiated materials. 

Transnubel as appiicant of the BG 18 package can offer a complete transport s e ~ i c e  including all the transport 
formalities and the technicai assistance for ioading, transporting and unloading. 

A first application of the modified package for fuil size irradiated fuel rods from a German power plant to the 
SCK-CEN hot laboratories Is already planned for 2001 
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1. Introduction 

The BG 18 is a package designed and built by the German GOSLAR Company in 1984 at the 
request of the SCK.CEN. It was approved in accordance with the IAEA Safety Regulations until 1995. After 
a shipment of fuel rods between the Tihange 1 NPP and the SCK.CEN in 1985, if has been left unused but 
maintained in good condition. 

In 1988 the SCK.CEN and TNB Companies started with the upgrading of the package in order to 
make it user friendly and to extend the allowable content. 

A neii Tranjpun Sat?!, Analp s Report TSAH nas nedn prcsenldo lc tna Gcrman L ?ells ng 
a-t.lrr i c j  n i99S Tnc appiotar cert Icafe nas neen ac vere:: n) RIS B~rluosaml fdr Straricnscil.lz I 

,\..:.i: 2:Ol ,!.W a .wo.l, uoVo? 01 3 \ sah  I. acccromcc r. i n  ire R€q~,aluns lcr t e  %lE lransvun uf 
~ai ioactive Material, 1985 idition (As Amended 1990) 

2. Original configuration of the package 

The BG 18 transoon Dackaae is cvlindrical and is eauiooed with a steel/lead/sfeel double envelope 

The cavity is shielded and closed axially, in the front side by a turning lock and on the rear side by a 
massive piug equipped with an embedded draining spiral pipe. Each side is foreseen with a closure tight lid. 

Figure 1 BG-l8 Package 
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The containment system is formed by a tube of large thickness with a welded bottom and closed 
with a tight bolted lid at the front side. 

The transport package BG 18 is equipped with a rear side and a front side shock absorber, which 
belong to the package. 

The package is shipped on a steel transport frame, which also serves for the tilting to the vertical 
position of the package around the pair of trunnions located on the rear side of the body. Two pairs of 
trunnions can be fixed on the front side of the body and used for the handling of the package with the help 
of lifting beams. 

The main dimensions and masses are given on figure 1 

3. Modification of the package 

3.1. Aim o f  the modifications 

The modifications have been designed and performed in order to facilitate the draining, the drying 
and the control of leaktightness after a wet loading in a pool of a power station or research centre. 

The modifications are essentially located on the rear side of the package body and of the inner 
containment system. 

3.2. Description of the modifications 

3.2.1. Rear side of fhe package 

The closing system of the external part of the package, i.e. the closure lid at the rear side. has been 
slightly modified as a result of the modification of the inner containment system (see 3.2.2.). 

3.22. Boftom of the inner containment 

The inner containment bottom has been machined in order to be extended with a new stainless 
steel welded bottom piece. This bonom piece is equipped with a draining stop which keeps the inner 
containment tiaht and has drainina aoertures which make the drainina of the vessel oossible in verticai 
position through the draining stop dpening. A special tooling has ieen developed' which allows the 
mounting/dismounting ot the draining stop. 

The inner containment bottom side is equipped with an internal block locked with the help of a 
ballslsprings system. This block can be unlocked with the help of the new developed tooling, making so 
possible to push the content (e.g. the basket with fuel rods) outside the package (case of the horizontai 
unloading in a hot cell) 

3.2.3. Front side of the package 

The minor modification at the front side is the insertion o i  a cylindrical volume between the turning 
lock and the front lid. The aim is only to reduce the interspace volume and so to increase the sensitivity of 
the IeaMightness measurement. 

3.2.4.1. Transport frame 

The transport frame has been adapted in such a way that it can be easily split into two separate 
parts, after having fixed it on the carriage used for the introduction of the package inside the installation. 
This allows the lifting or tilting of the package from the horizontal to the vertical position in some specific 
coniigurafion with insufficient stroke of the crane. 
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3.2.4.2. Toois for the operation of the package 

Most of the tools remain unchanged such as: 

+ The shielding which is used for the mountingldismounting of the lid of the inner containment: 

+ The key lock which allows the openinglciosing of the turning lock. 

A new orifice tooling has been developed and realised which allows ail the operations related to the 
loadinglunloading, to the draining, the drying and the controls of dryness and tightness. 

4. Testing and qualification 

The modification of the inner containment system and in palticular the manufacturing of the new 
bottom piece and of the draining plug as well as the welding of the bottom piece have been petformed 
according to a quaiity assurance programme approved by the licensing authorities. 

This programme defined the manufacturing and control steps. 

Regarding the sealing rings, EPDM rings have been foreseen for the inner vessel lid and draining 
plug as weil as for the package upper and lower lids. 

The sealing rings for the inner vessei have been supplied according to a specific quality programme 
involving testing by independent agreed laboratories. 

4.1. Leaktightness testing 

The tiqhtness of the inner containment has been controlled with a Helium leak measurina system in 
i~ o ng :ooo I ons lne mner conlatnmclt emphea wm a tacu-rn p ~ m p  an0 men 18 icd nllrl ne .m ai - 
1 Lidr 3ni tnroLgn Tnc uranng slop opcniny Tne lea* moasung oevcc is  connected to IIIL CRI :, 
surrounding the inner containment. The cavity is put under vacuum and any He leakage is collected and 
measured by the system. 

The measured leak rate fulfils the requirement of the safety analysis report. The helium leak testing 
is periormed only for the maintenance inspection as required by the regulations. During transport 
operations the tightness of the package is controlled at the end of the loading and drying process, before 
shipment, by following method. The inner vessel is evacuated to an absolute pressure lower than 0.01 bar. 
then filled with dry air at 0.2 bar abs. and then closed. The surrounding cavity is filled with dry air to a 
pressure of 5 bar abs and the pressure drop measured after 1 hour. The criteria defined in the safety 
anaiysis report has been reached (satisfied) during preiiminary testing at the CEN-SCK. 

4.2. Trunnions testing 

The trunnions used for the handling of the package fulfil the last edition of the rules KTA3905. 
They have undergone the overloading test as foreseen by the maintenance inspection programme. 

5. Qualification and licensing 

Among the chapters analysing the safety aspects such as namely the subcriticality, the dose rate or 
the thermai behaviour, the TSAR also includes the quality assurance programme related to the modification 
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works, the operating instructions and the periodical inspection programme for the package 

6. Technical specification 

6.1. Package 

The main features of the package are: 

+ overall length without shock absorbers : ca 561 1 mm 

r overall length with the shock absorbers : ca 6865 mm 

4 external diameter of the body ca 775 mm 

r overall distance between trunnions pair : ca 961 mm 

+ diameter of the shock absorbers ca 1300 mm 

4 inner containment useful length ca 4550 mm 

4 inner containment inner diameter ca 162 mm 

4 mass of package without shock absorbers: ca 26000 kg 

+ mass in transport conditions (with transpori frame and shock absorbers) : ca 29000 kg 

The BGl8 package is transported on ils own dedicated trailer equipped with a tie-down system in 
accordance with the IAEA rules. 

A basket in aluminium has been desianed and sumlied which allows the loadintr of rods up to 12 . . - 
rnn n amuler Tr! j uasnct l IS l n i  wer  c3ma nmert s,stern an0 S pro! men w.tn a rem0van.e nana ny gr p 
Alkr~ia l  v c  udsnel nes yns or geornctry are poss nle for jpocf c agpl cal ons as ine O J S ~ I  .S not pan 0' l t k  
package approval. 

6.2. Aliowabie contents 

62.1. Fuel rods 

The BG 18 package is approved to contain fresh or irradiated fuel rods or a combination of them. 
The fuel rods may be of the UO, or MOX type from PWR or BWR reactor plants. 

These rods may be in one piece or cut, leaktight or leaking, have a length up to 4490 mm and a 
diameter up to 12 mm. 

These limits are: 

4 max. mass of the content 86 kg 

6 max, thermal power 2400 W 

4 min. cooling time for irradiated fuel 6 months 

r max, neutron source strength 1 .E+8 nls 

62.2. irradiated non fissile maferiak 

These materials may have any physical form: organic materiai inducing radiolysis effects are 
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exciuded. 

They may be loaded together with fuel rods if they don't include hydrogen as a component. 

The same limits for the mass and residual thermal power are applicable as in 6.2.1 

The max. activity limit of irradiated non fissile material is: 

Gamma radiation energy Max. activity 

0.575. 1 .E+25 
2.5.E+19 

1.25 3.2.E+16 
1.75 l.E+15 
2.25 2.7.E+14 

6.3. Operating instructions 

Loading and unloading 

t AS generai operation instruction exists document 10.120153D part V. Specific operating 
instructions are available for the vertical loading or unloading of the package in a pool of 
nuclear power plants as well as for the horizontal unloadinglloading against a hot cell. 

63.1. Lifting device 

A special lifting beam has been designed and constructed by SCWTNB and approved by the 
German Authorities which allows the lifting and handling of the BG 18 package through a pair of upper 
trunnions. This lifting beam can fit the most crane hooks used in NPP for the lifting to the vertical position, 
for transportation and for dipping in the pool (submersible equipment). 

63.2. Basket for fuel pins 

The basket used for the transport of the fuel pins is a light aluminium structure, composed of tubes 
and spacing disks. 

The grip of the basket is in stainless steel and fulfils the requirements of the KTA 3905 regulations 
applicable to the handling points used in the German nuclear power plants. 

Within the dimensions of the inner vessel of the package other basket designs are possible and can 
be examined in order to meet specific client requirements. 

7. Programmed application 

r KGB Gundremmingen 

t GKN Neckatwestheim 

r Tihange 1 

8. Information on the transport and applicant company 

TRANSNUBEL 1s a Belg~an company, located in Dessel near Mol, actwe on the fleld of the 
transport of radioactlve fuel radioactive materials or wastes, in particular fresh MOX fuel plns 
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9. information on the SCK.CEN hot cell operations 

Base irradiation integniy 
Oxide 

Rod iengfh 
Diameter 

Fuel 
Neutron Radiography 
x-ray Radlagraphy 

PWC-CCD Gamma Specirametv 

Refabncatlon 
Instrumentation 
Encapsulation 

10. Contact persons 

Physico-Chemical 

Punclion 
Density Fuei 

open Parosily Fuei 
Hydrogen Content Clad 

Chemical Analyses 

Optical Mcroscopy 
Micmhaeness 

a-and b,g-Autoradlography 
SEM 

EPMA 

Mechanical 

Clad Tensile Test 
Clad BurstTesf 

r T R A N S N U B E L  
G r a v e n s t r a a t .  73 
8.2480 B e l g i u m  
P h o n e :  +32 14 33 l l 11 
F a x :  +32 14 31 89 48 
e-mai l :  t n b . s e c r @ q l o . b e  

r E q u i p m e n t  and T e c h n i c a l  A s s i s t a n c e  D e p a r t m e n t  : 

r T r a n s p o r t  D e p a r t m e n t  M a n a g e r  : M. G u y  M e r c k a e r t  ( p h o n e  +32 14 33 l l 20) 

11. Conclusions 

W i t h  t h e  u p g r a d i n g  of the BG 18 c o n t a i n e r  the S C K - C E N  a n d  T R A N S N U B E L  have t h e  o p p o r t u n i t y  
to a r r a n g e  n u c l e a r  t r a n s p o r t s  b e t w e e n  N P P  and the i r  o w n  h o t  c e l l s .  T h e s e  t r a n s p o r t  fac i l i t i es  a r e  a v a i l a b l e  
as w e l l  to serve o t h e r  c o m p a n i e s .  


