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NETHERLANDS ENERGY RESEARCH FOUNDATION ECN Petten, 10 April 1978 

(revised version) 

INFCE workgroup 5, subgroup b. 

Comments to paragraphs b.1.3.; b.2.2. and b.2.3. by R.J.S. Harry, ECN, 

Petten. 

I). § b.1.3. Technical (safeguards) measures. 

The possibility that Pu, even if it contains a high fraction of higher 

nuclides than Pu-239, can be used for the fabrication of a nuclear ex

plosive, by skilled "amateurs" or by a State, can not be neglected. 

Therefore all parts of the fuel cycle, where Pu is readily available, form 

a proliferation risk. Adequate measures have to be taken in the field 

of physical protection to avoid the risk of unauthorized removal. In 

addition an adequate accounting, containment and surveillance will 

help to ensure that no diversion will take place (unnoticed). 

From the fuel fabrication until reprocessing takes place the fuel is 

enclosed in the containment of the fuel assembly, or fuel rod. In the 

paper IAEA-SM-20J/50 a description is given of the "Safeguards System 

for the LMFBR Prototype Power Plant SNR-300 (KKW Kalkar)". Tamper-

resistant unique identity devices, sealing, special instrumentation 

and a camera surveillance system are the technical elements of the 

system, that can give a high reliable safeguards confirmation that no * 

diversion of the fuel has taken place in this facility. (IAEA sympo

sium Vienna 20 - 24 October 1975, Safeguarding Nuclear Material Vol. 

II p. 581). 

2). i b.2.2. Critical examination of proliferation risks associated 

with conventional reprocessing. 

Being no specialist at all on reprocessing the following has to be con

sidered as personal thoughts. The proliferation risks involve not only 

the risk of proliferation of the nuclear material, but also the know

ledge about the technology and the specific characteristics of the 

equipment. 

Generally one assumes that the reprocessing technology cannot be con

sidered as classified information. However the practical realisation 
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of a reliable working reprocessing plant seems to pose sometimes diffi

cult problems. Therefore a certain care with the knowledge about the 

real solutions for the problems seems justified. 

Most existing experience with reprocessing of power reactor fuel has 

been gained with srcill facilities. In the coming years reprocessing 

on a large scale will of course bring about some specific problems. 

In the symposium of the IAEA vienna 20 - 24 Ocotober 1975 the paper 

IAEA-SK-201/70 by Arenz and Van der Stijl resumes the "Euratom Ex

perience on Verification Methods in Reprocessing Facilities". From 

the paper it becomes clear that the inspector must have a thourough 

knowledge of the process and the facility. The containment and sur

veillance measures form a necessary and most effective .supplement to 

the material accountancy, which reduces the costs of safeguards 

considerably. A complete independent inspector accountancy should 

include a double sample taking and analysis. The total costs of this 

inspection strategy is assumed to be abo it 10% of the reprocessing 

costs. Possibly isotopic correlations can help to improve the accoun-

'..iiv-y while containment and surveillance, especially sealing of the 

i i ' I-:-!'*-, from reactor to reprocessing facility also will improve 

• >i .•''«•<:'inr<!s system. 

3). S b.2.3. Technical modifications to conventional reprocessing 

methods as means against proliferation. 

In my view this problem belongs more to WG A. The conventional repro- . 

cessing (PUREX) process is applied now for about 20 years and expe

rience is gained in small facilities, so that it becomes possible 

to reprocess in larger (economic advantageous) units. The changes in 

the reprocessing proposed surely will give rise again to some "teething 

troubles". For instance the proposal to change the CIVEX reproces

sing in which a large fraction of the fission products remains within 

the fuel, while also Pu and U are not separated, will make handling 

of the nuclear material in fuel fabrication much more complicated. 

For instance serious complication will arise in repair of machinery 

(heavily contaminated). The only risk that can be avoided by this 

process, or is greatly reduced, is the unauthorized removal of fission

able material and also the detection of a diversion will be easier, 

if the material to be controlled is highly radioactive. 



The advantages of this partial reduction of the proliferation risk, has 

to be weighed against the possibility that also conventional reprocessing 

can be safeguarded and controlled adequately (in the week of June 12 -

16 the IAEA has convened an advisory, group meeting on safeguards for 

reprocessing plants, and the result of this group will be of high rele

vance for the further evaluations in this INFCE-group). A change to the 

thorium-fuel-cycle will reduce the amount of Pu in separated or separable 

form. 

Nevertheless the possibility to obtain nuclear material suited for the 

fabrication of nuclear explosives remains. Therefore the need to change 

to the Th-cycle, is not primarily originating from the proliferation 

issue. Especially not if one considers that conventional reprocessing 

and mixed oxide production will be surrounded by adequate safeguards 

and piiysical protection. 

The main problems in reprocessing from safeguards point of view are 

formed by: 

- representativeness of sampling, 

- accuracy and precission of accountancy; large scale operations will 

enlarge these problems accordingly, 

- improvement of containment and surveillance. 

Presumably the application of isotopic correlations can give the solu

tions needed for the accountancy. Further an adequate physical protection 

system has to be applied. 



NETHERLANDS ENERGY RESEARCH FOUNDATION ECN Petten, 10 April 1978 

(revised version) 

INFCE workgroup 5, subgroup c. 

Comments to paragraphs c.2.1.; c.2.2. to c.2.5. and c.3., by R.J.S. Harry 

ECN, Petten. 

S c.2.1. Strategic nuclear materials (SNM) involved in the FBR fuel cycle. 

In the US legislation the acronym SNM exists already, therefore some 

proposals mention the acronym SSNM viz. Strategic Special Nuclear Ma

terial . 

It is difficult to define what is meant by "Strategic". For a country 

that possesses enrichment facilities even natural U becomes "strategic". 

If reactors and reprocessing are available, also low enriched U belongs 

to the strategic category. 

§§ c.2.2. - c.2.5. Physical protection, regulation ... etc. 

in the past (1975) the IAEA has issued a set of recommendations in the 

field of Physical Protection of Nuclear Materials, published as INFCIRC/ 

225. 

At this moment special work is ongoing to translate the abstract formu

lations of this booklet to the real conditions of power generating 

plants. Also other parts of the fuel cycle will get more attention 

under the ongoing activities of the IAEA that will.act as a catalyst 

to stimulate the exchange of information ift this field, based on the 

existing expertise in the member States. 

§ c.3. Fuel Cycle Centres. 

See IAEA report: Regional Fuel Cycle Centres Vol.1 and Vol. II. (1977). 


