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EFFLUENTS PIPES 



SUMMARY 

• Short safety principles briefing. 

• General description of the installations 

to be decommissioned. 

• How we did the work. 

• Conclusions. 
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INTRODUCTION 

•Short safety principles 

briefing 
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ALARP (AS LOW AS REASONABLY PRACTICABLE) 
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ALARP (AS LOW AS REASONABLY PRACTICABLE) 
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HOW WE USE ALARP  

• Using “reasonably practicable” allows us to set goals for 
duty-holders, rather than being prescriptive. This flexibility 
is a great advantage but it has its drawbacks, too. 
Deciding whether a risk is ALARP can be challenging 
because it requires duty-holders and us to exercise 
judgement. In the great majority of cases, we can 
decide by referring to existing ‘good practice’ that has 
been established by a process of discussion with 
stakeholders to achieve a consensus about what is 
ALARP. For high hazards, complex or novel situations, we 
build on good practice, using more formal decision 
making techniques, including cost-benefit analysis, to 
inform our judgement.  
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HOW WE USE ALARP  

• Unfortunately for ALARP, the ISO 31000 definition - 

the effect of uncertainty on objectives - includes 

both positive and negative risk.  

• see more on 

• http://www.jakeman.com.au/media/as-high-or-

low-as-reasonably-practicable-ahlarp or 

http://31000risk.blogspot.com/ 
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ALARA 

• What is ALARA ?  

• ALARA is an acronym for  As Low As Reasonably 

Achievable.  

• This is a radiation safety principle for minimizing 

radiation doses and releases of radioactive 

materials by employing all reasonable methods 

• ALARA is not only a sound safety principle, but is a  

regulatory requirement for all radiation safety 

programs.  
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THE THREE (3) MAJOR PRINCIPLES TO ASSIST WITH 
MAINTAINING DOSES ALARA ARE :  

• 1) TIME – minimizing the time of exposure directly 

reduces radiation dose.  

• 2) DISTANCE – Doubling the distance between your 

body and the radiation source will divide the 

radiation exposure by a factor of 4 

• 3) SHIELDING - using absorber materials such as 

Plexiglas for beta particles and lead for X-rays and 

gamma rays is an effective way to reduce radiation 

exposures.  

  

 

11 
IFIN-HH Ioan Iorga       

johnny@nipne.ro 



SAHARA 

• “The SAHARA principle (safety as high as reasonably 

achievable)“ 

 

• It is specially for the regulatory point of view 
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•General description of 

the installations to be 

decommissioned. 
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DECOMMISSIONING OF UNDERGROUND RADIOACTIVE 
EFFLUENTS PIPES 

• The reactor was fitted with a 30 m3 radioactive 
liquid effluents pond connected by underground 
pipes with two 300 m3 radioactive liquid effluents 
storage ponds belonging to the Radioactive Waste 
Treatment Plant (STDR). 

• The underground structures was built in 1955-1957 
when were installed the transfer radioactive 
effluents pipes between nuclear research reactor 
30 m3 radioactive effluents pond and the two 300 
m3 radioactive effluents storage ponds. From 1957 
in these ponds collected liquid radioactive effluents 
from all operators from IFIN-HH site. 
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THE SCHEMATIC VIEW OF THE UNDERGROUND RADIOACTIVE 
EFFLUENTS PIPES FROM THE VVR-S NUCLEAR RESEARCH 

REACTOR - IFIN-HH 
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DECOMMISSIONING OF UNDERGROUND RADIOACTIVE 
EFFLUENTS PIPES 

• These underground pipes were planned to be 

decommissioned in the 3rd stage of the VVR-S nuclear 

research reactor decommissioning project. Due to the 

preparatory activities (sitting, authorization and 

building) for the European Light Infrastructure - 

Nuclear Physics Facility (ELI-NP), was necessary to 

remove the underground pipes in the stage 1 So these 

decommissioning activities for underground pipes, 

was performed in the end of 1st stage of the reactor 

decommissioning. 
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DECOMMISSIONING OF UNDERGROUND RADIOACTIVE 
EFFLUENTS PIPES 

• The reactor was fitted with a 30 m3 radioactive 

effluents leakages pond connected by an 

underground pipe with two 300 m3 radioactive 

effluents storage ponds belonging to the IFIN-HH 

Radioactive Waste Treatment Plant (STDR). 
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DECOMMISSIONING OF UNDERGROUND RADIOACTIVE 
EFFLUENTS PIPES 

• The 30 m3 Liquid Radioactive Effluents Pond is 

located near reactor hall. Radioactive liquid 

effluents from the reactor are transferred to the 

STDR through the pipeline, using compressed air at 

a pressure up to 3 atm. The pond was used for 

direct collection by free fall of radioactive liquid 

waste resulting from primary circuit basin, the hot 

cells, the drainage system and the Away From 

Reactor ponds (DCNU). 

18 
IFIN-HH Ioan Iorga       

johnny@nipne.ro 



DECOMMISSIONING OF UNDERGROUND RADIOACTIVE 
EFFLUENTS PIPES 

• The Spent Filters Storage (DFU) was built between 

1955 and 1957 for the storage of the solid 

radioactive waste. In conformity with the VVR-S 

Reactor Final Safety Report, has not been used 

since 1979. The ventilation of the four storage cells 

was achieved by a carbon steel pipe that made 

the connection between DFU and V4 ventilator 

from the technological ventilation station of the 

VVR-S nuclear research reactor. DFU location is 

identified  as G1 reference point. 
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DECOMMISSIONING OF UNDERGROUND RADIOACTIVE 
EFFLUENTS PIPES 

• The 300 m3 Radioactive Effluents Storage Ponds are located 
inside the STDR (treatment plant) courtyard (G2 reference 
point). 

• The radioactive effluents transporting stainless steel pipe was 
installed in 1956. The outer diameter is 108 mm and the wall 
thickness is 5 mm. After in situ identifying was noted that this 
pipeline starts at a depth of 2.75 m from the G2 reference 
point (300 m3 ponds), reaches a depth of 2.0 m in the visiting 
shaft no.2, made an L and then reaches 6.50 m depth in the 
visiting shaft no.1. It was protected between these two shafts 
by insertion into a carbon steel pipe with diameter of 200 mm 
and wall thickness of 3 mm. In the G7 point (6 m depth) the 
pipeline made an elbow shaped pound and from here climb 
the gentle slope to the 30 m3 radioactive effluents leakages 
pond where it reached a depth of 5.80 m (G8 reference 
point). 
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DECOMMISSIONING OF UNDERGROUND RADIOACTIVE 
EFFLUENTS PIPES 

• The Underground Pipeline of the Ventilation of the 
Effluents Transfer System was made from carbon 
steel with an outer diameter of 62 mm and a wall 
thickness of 5 mm. During installation, the 
underground was protected with tar to prevent 
corrosion. The pipe was positioned at a depth of 1.5 
m to a maximum of 2.5 m and was parallel and 
adjacent to DFU ventilation pipelines. This metal 
vent pipe was connected to the central 
technological ventilation fan V4 - Reactor which 
provides a flow of 1500 m3/h and reaches 300 m3 
tanks. Has no other protection around it. 
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DECOMMISSIONING OF UNDERGROUND RADIOACTIVE 
EFFLUENTS PIPES 

• Underground pipeline for DFU ventilation was made from 
carbon steel with an outer diameter of 108 mm and a 
wall thickness of 5 mm. The pipe is positioned at a depth 
of 1.5 m to a maximum of 2.5 m and was parallel and 
adjacent to pipeline of the ventilation effluents transfer 
system. It was connected to V4 in the technological 
ventilation building of the reactor VVR-S. Since DFU was 
no longer used since 1979, ventilation was no longer 
necessary. In this purpose, according to the RFS changes 
were made: shielding pipe in visiting shaft (G1 reference 
point) and valve area in 1979. In G5 reference point, 
both ventilation pipes intersected were supported by a 
metal rod with a diameter of 50 mm. 
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DECOMMISSIONING OF UNDERGROUND RADIOACTIVE 
EFFLUENTS PIPES 

• The Visiting Shafts no.1 and no.2 were constructed with 
concrete tubes with an outer diameter of 1.1 m and wall 
thickness of 10 cm. Visiting shafts covers four stacked lids 
with outer diameter of 110 cm and wall thickness of 10 
cm, and eight stacked inner lids with an outer diameter 
of 100 cm wall thickness of 10 cm. They raised 80 cm 
above the ground. The visiting shafts no. 2 had a height 
of 4 m and the visiting shafts no. 1 had a height of 6.70 
m. 

• We mention that these underground structures are sited 
on the property of the IFIN-HH and this aspect was very 
important in implementation the decommissioning 
activities in time. 
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•How we did the work 
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DOSIMETRY MEASUREMENT TRAILS 
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WORKING SAFETY RULES 

• The entire pipe decommissioning activities were 
performed taking into account strict radiation protection 
measures, industrial safety, risk management and 
nuclear safety culture.  The ALARA Principle for 
maintaining the radiation protection exposure As Low as 
is Reasonable Achievable was specifically implied. 

• For the optimization of protection principle two guiding 
lines were observed: 

• Implementation of a predictive approach for limiting the 
assumed risks; 

• Dose limits conforming was not considered sufficient, 
therefore radiation protection had be optimized taking 
into account the equipment, processes and work 
management. 
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WORKING SAFETY RULES 

• Finally, specific measures and practices were taken into account 
to minimize risks and perform activities by taking into 
consideration specific personnel experience and knowledge, 
type equipment and tools used, weather and environmental 
conditions, safety practices and lessons learned, as follows: 
• Reduce the mechanical risks by reinforcing the digging trench walls; 

• Monitoring the airborne radioactive aerosols in the trench narrow spaces; 

• Limiting works in narrow spaces (for instance cutting a 100 m pipe using 
only 3 cuts inside the trench, and the rest of cutting being securely being 
performed outside the trench); 

• Limiting the possibly of personnel exposure using the shortest calculated in 
situ work time; 

• Avoiding the presumptive spread of contamination and leakage using 
covers from polyethylene and metal vats; 

• Using special safety measure like purging of compressed air through the 
pipes before the cutting;  

• Using the inside contaminated pipes as a shield/casing for the 220 l 
concrete drums to store other more active wastes at the IFIN-HH STDR; 

• Optimizing the pipe cut segmentation for easy manipulation and storage. 
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SURVEILLANCE AND MONITORING 

• The purpose of monitoring is to obtain an estimate 
of the effective dose limit of doses received by 
occupationally exposed workers and the 
population and to compare them with the values ​​of 
the current regulations. 

• Directions monitoring: 
• monitoring individual doses of radiation; 

• monitoring work areas; 

• monitoring of discharges of solid, liquid and gaseous; 

• environmental protection. 

• Dosimetric measurements were made ​​up 
according to approved procedures. 
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INITIAL STATUS WORK AREA - WILD BERRIES 
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DOSE RATE MEASUREMENT 

 

VENTILATION PIPE 
ELBOW MADE Ф108 
IN FRONT OF 300 MC 
POND 
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VISITING SHAFTS NO. 1 
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VISITING SHAFTS NO. 2 
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TAKEN SAMPLES 
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TAKEN SAMPLES 
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DOSE RATE MEASUREMENT AT PIPE LEVEL 
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THE PIPES ARE MARKED - DOSIMETER DATA 
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CUTTING OPERATION 
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MARKING AND MEASURING OPERATION TO EVACUATE 
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CUTTING EFFLUENT PIPE Ф108 – IT IS SEEN COLLECTING VAT 
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CUTTING EFFLUENT PIPE Ф108 – IT IS SEEN COLLECTING VAT 
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TAKEN OUT CUTTING EFFLUENT PIPE Ф108 
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CUTTING EFFLUENT PIPE Ф108 FOR TRANSPORT 
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CUTTING EFFLUENT PIPE Ф108 – REACTOR HALL 
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CUTTING EFFLUENT PIPE Ф108 – REACTOR HALL 
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READY FOR TREATMENT PLANT 
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CONCLUSION 

• The waste characterization was carried out during 

pipes decommissioning and was aimed to 

demonstrate the level of waste contamination and 

the proper execution of the pipes cutting.  

• For this purpose every piece of the pipes was 

characterized and the cutting debris and other 

effluents leakages were sampled and 

characterized as well  
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CONCLUSION 

• . The contaminated samples are the following: 

secondary waste resulted from pipes cutting points 

(0.30÷23.89 Bq/g for 137Cs and 0.03÷0.13 Bq/g for 
60Co) and smears in cutting points for pipes 

emplacement evacuation (0.910÷25,970 Bq/cm2 for 
137Cs and 0,006÷0,135 Bq/cm2 for 60Co).  

• Total contamination level  for 137Cs and 60Co during 

the pipes cutting operations for packaging was 

between 11 and 75 Bq/cm2 and the dose rate at 10 

cm from de pipe exterior varied between 0.16 and 

0.44 µSv/h 
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CONCLUSION 
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CONCLUSION 

• As a result of this approach, the decommissioning 

activities of the underground radioactive effluents 

pipe structures from the IFIN-HH VVR-S Research 

Reactor were successfully accomplished in a short 

time with minimal expenses, as well as without any 

environmental incidents, damages to equipment 

and injuries to working personnel and general 

public.  
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THANK YOU 
 

QUESTIONS ? 
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