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1. General Pu-Storage Philosophy 

This base case of short term Pu-storage assumes "colocation 

of the reprocessing plant and the mixed oxide fabrication 

plant (MOFFP). This concept avoids to store separated 

plutonium over a longer period of time, independent of 

the amount or chemical form. That means, outside the 

nuclear reactors, plutonium is available only in the form 

corresponding to the different stages of the fuel cycle. 

The storage of plutonium is exclusively limited to interim 

stores necessary for operational purposes. That means, 

these interim stores are integrated in the process-technical 

material flow and have the function to separate the opera

tional areas of the reprocessing plant or MOFFP neigh

bouring up and down stream the respective store as regards 

their operationability. 

The following base case assumes current knowledge and techno

logy. With increasing operational experience special points 

of the technical concept, like storage capacity may be modi

fied. 
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2. Composition of Plutonium 

For plutonium generated in light water reactors a mean 

composition is assumed as follows: 

87,5 % 

2,5 % 

55 % 

24 % 

14 % 

4,5 % 

The thermal- and y - radiation caracteristics 

8 micro curies/g Pu emit energy in the region of 0,75 MeV. 

-1 -1 Thermal emission is of the order of 17 kcal h kg . 

3. Description of store 

The Pu-nitrate store serves as an interim fabrication 

store for the functional separation of the adjacent repro

cessing plant (up stream) and the conversion area in the 

MOFPP (down stream). The store consists of a receiver 

tank for the homogenization of the solution and a larger 

number of tanks, with a unit capacity of 2 cu. m., 

connected with each other by a pipe system. Corresponding 

to the integrated MOFFP concept mentioned before, the Pu-

nitrate store is located at the beginning of the fabrication 

route. 

Pu in PuO 

Pu-238 

Pu-239 

Pu-240 

Pu-241 

Pu-242 
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4. Capacity of Store 

A difference has to be made between the total capacity of 

an interim store and its average utilization. For a func

tional separation of the operational areas neighbouring 

up and down stream the respective store, normally, only 

half the storage capacity can be utilized. 

The Pu-nitrate storage capacity *) is adapted to the 

MOFFP-base case elaborated for INFCE/WG 4 (B) having the 

characteristics 

design capacity 10 tons/a Pu (* 40 kg/d) 

availability 175 - 300 d/a 

total Pu-nitrate storage capacity 6 tons Pu (60 * annual 

throughput) 

average utilization 3 tons Pu (30 % annual 

throughput) 

Thi3 amount of stored plutonium is specified on the 

one side to permit uniform plutonium isotopic composition 

in a certain fabrication campaign, on the other side to 

keep the conversion area in the MOFFP, located down stream 

from the Pu-nitrate store, available if the up stream ad

jacent reprocessing plant has a stoppage and vice versa. 

*) This capacity follows the capacity of a reprocessing 

plant-base case elaborated for INFCE/WG 4 (A): 

design capacity: 4 tons/d U 

availability: 175 - 300 d/a 
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Major Handling Philosophy Including Accounting Procedures 

1 Major Handling Philosophy 

The Pu-nitrate solution coming from the reprocessing plant 

is batch-wise fed to the receiver tank, where the solution 

is homogenized. Hereafter the solution is conveyed into 

the subsequent storage tanks proper. The feed and discharge 

of the storage tanks is effected via a vacuum system with 

the appertaining branched pipe connections so that each 

storage tank can be fei from the receiver tank. The feed 

and discharge procedures are remotly controlled. 

After each of the feed and discharge procedures the pipes 

are washed with nitric acid to increase nuclear materi'l 

accountancy and to prevent generation of radiolytic hydro

gen. 

2 Accounting Procedures 

For nuclear material accountancy purposes in the material 

balance area of the MOFFP the nuclear inventory and all 

nuclear material movements are seized via a central com

puter and balanced at appropriate time intervals in a 

superior nuclear material accounting bureau. 
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Criticality Control Philosophy 

The interim storage of Pu-nitrate is effected under con

sideration of the necessary safety measures to avoid cri

tical arrangements taking as basis conservative assump

tions regarding the isotopic composition. The nuclear 

safety in the Pu-nitrate store is ensured by: 

- geometrical measures when dimensioning the storage tanks 

- safe dimensions and distances for the concrete storage 

tank cells 

- installed monitoring and detection systems 

Maintenance Philosophy 

All pipelines, transport systems, and vessels within the 

MOFFP are arranged such that access for check and repair 

works is only possible after emptying and decontamination. 

Physical Protection Philosophy and Safeguard Measures 

Corresponding to the integrated storage and fabrication 

concept, the physical protection and safeguard measures 

for the interim Pu-nitrate store are part of the overall 

measures for the MOFFP (see MOFFP-base case). 
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Additional physical protection measures are: 

- special structural enclosures of the interim Pu-nitrate 

store within the MOFFP 

- special locking and sealing measures for the store 

- limited admittance to the store; 

handling of the stored and of the entering and leaving 

nuclear materials only by authorized personnel 

For security reasons details of methods and techniques 

of physical protection measures as applied by the appro

priate authorities are treated confidential. 

Safeguard measures are foreseen by international inspections 

based mainly upon nuclear material flow. 

9. Ventilation 

The ventilation for the interim Pu-nitrate store is inte

grated in the ventilation system of the MOFFP (see MOFFP-

base case). 

The ventilation of store and storage tanks 

- prevents the enrichment of radiolytic generated hydrogen 

in the gas volume of the storage tanks 

- serves for cooling the store and storage tanks to ensure 

suitable operating temperatures for remote control and 

detection apparatus 
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Safety Analysis and Impact on Environment 

Caused by the integrated store concept, the aspect of 

the technical safety as well as the impact on environ

ment are part of the whole MOFFP safety analysis. 

In case of external impact, like air plane crash, earth 

quake, etc., the integrity of the Pu-storage is assured 

by corresponding structural measures. 

For internal impact, like fire, spread of contamination, 

etc., preventive measures are foreseen like the use of non-

inflammable or flame-resistent materials or the enclosure 

of the nuclear materials by a containment consisting at least 

of two solid barriers with zones of decreasing air pressure 

from the outer to the inner barrier. 

Fire detectors, extinguishers, contamination and criticality 

detectors are installed. 

The safety regulations including measures to prevent critical 

incidents have to be strictly observed. 
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Schematic horizontal projection MOFFP 

Fabrication building ground floor 

01 Pu-nitrate inlet 

02 Pu-nitrate store 

03 pellets fabrication 

04 rod fabrication 

05 element assembly 

06 fuel element store 

07 transport sluice 

08 supply systems 
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Schematic vertical projection MOFFP 

Fabrication building 

09 conversion 

10 Pu-oxide store 


