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Project D4.2 - General information

 Project: D4.2 Dismantling of Reactor Coolant System 

Large Components

 Client: JAVYS, a.s.

 Co-funded: European Union  through the 

European Bank for  Reconstruction and 

Development

 Contractor: Consortium Westinghouse Electric 

Spain;  Westinghouse Electric Sweden; VUJE

 Start date: 10/2017

 Main target: Dismantling and fragmentation of main 

large components of V1 NPP (2x VVER – 440 

reactors shut down in 2006 and 2008) on-site to 

available waste packages

 Total quantity of materials to be managed: 

approximately 10 000 tons

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiD8ZqkyI7iAhVO3aQKHbRvD40QjRx6BAgBEAU&url=http://www.prosafe.org/index.php/household-electrical-appliances&psig=AOvVaw3cig89BHCvuTz7Q5f5rNRW&ust=1557495296932994
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiD8ZqkyI7iAhVO3aQKHbRvD40QjRx6BAgBEAU&url=http://www.prosafe.org/index.php/household-electrical-appliances&psig=AOvVaw3cig89BHCvuTz7Q5f5rNRW&ust=1557495296932994


Project D4.2 - General information

D4.2 – Dismantling of V1 NPP Reactor Coolant System 

Large Components (in Consortium with Westinghouse)

 Dismantling and fragmentation of main large 

contaminated components and structures 

of V1 NPP:

 Steam Generator (SG) - 12 pieces;

 Pressurizer (PRZ) - 2 pieces and Pressurizer Relief 
Tank (PRT) - 2 pieces;

 Main Isolation Valve (MIV) - 24 pieces;

 Main Circulation Pump (MCP) - 12 pieces;

 Primary piping (PP);

 Special water treatment system; 

 Remote handled waste storage (civil part 
dismantling and demolition).

 Lock-out and Tag-out activities within the hermetic 
zone;

 Dismantling and fragmentation of selected 
auxiliary systems and components within the 
hermetic zone;

 Demolition and/or modification of civil 
structures also within controlled area; 

 Design, construction, licensing support, commissioning 
and operation of dry cutting workshops for SGs and 
MCPs and MIVs fragmentation;

 Management and operation (including maintenance) 
of decontamlarge-capacity fragmentation and 
post-dismantling ination facilities (chemical, 
ultrasound, blasting); 

 Development of all relevant 
documentation; 

 Management, supervision and engineering 
support of all activities under VUJE scope





Project D4.2 - Overall dismantling strategy

Separate the fragmentation of activated components 

(reactor and internals) from contaminated components

Early release of hermetic compartments to allow the 

establishment of new facilities: 

 Two wet cutting workshops (WCW) for 
fragmentation of activated components

 Two dry cutting workshop for fragmentation of 
primary circuit contaminated components MCPs, 
MIVs, PP

Take the advantage of large space 

available in Turbine Hall:

 Establish temporary storage area for all 12 SGs

 Establish a separate dry cutting workshop for 
fragmentation of SGs



V1 NPP Steam generators – Basic parameters 

No. of SGs – 12 pcs (horizontal)

Total mass – cca 155 tons each 

Shell:

 Material: Carbon steel

 Length: 11,8 meters

 Inner diameter: 3,2 meters

 Thickness: 75 - 134 millimeters

Heat exchange tubes:

 Material: austenitic stainless steel

 Number of tubes: 5 536

 Diameter: 16 millimeters

 Thickness: 1,4 millimeters

 Maximum length: 12,5 meters

Source of pictures: JAVYS



Radiological conditions: 

 propose a cutting procedure based on the 

worst expected radiological conditions 

 various radiological situation of SGs: contact 

dose rates from tube bundles varied from 10 

microSv up to 2 000 microSv

 separate the cutting of SG shell from cutting of 

heat-exchange tubes to avoid possible cross 

contamination

 collection of tubes after cutting - avoid the 

contact of workers with the tubes as much as 

possible 

Waste packages for fragments (valid also for 

all other large contaminated components): 

 Standard box pallets with dimensions: 1,2 m x 

0,8 m x 0,8 m with maximum load 1000 kg 

(used for SG shell as well as SG collectors) 

 Drums with diameter 0,6 m; height 0,82 m; 

volume 200 dm3 with maximum load 450 kg 

(used for SG heat exchange tubes and 

collected chips) 

Steam generators – Requirements 
from the Client



Retrieval and transport
(September 2018 - July 2019)

Retrieval and transport of SG to Turbine Hall:

 Disconnection and dismantling of SGs auxiliary systems

 Removal of the slab above the SGs

 SGs extraction (retrieval) and transport to Turbine Hall

SG transport to TH

SG transport to 

storage area

SG retrievalRemoval of slab



Turbine building works
(August 2018 - November 2019)

Turbine building used for temporary SG storage and establishment a 

Dry cutting workshop - beneficial for:

 Independent space for SG fragmentation

 Improvement of EHS conditions

 Optimizing other site activities in Reactor Building

Established SG 

storage area

SG Dry Cutting 

Workshop
Initial 

status of 

TH

Demolition 

activities



Turbine building works
(August 2018 - November 2019)

Installation of equipment in Dry Cutting Workshop (DCW):

 Prototype cutting equipment (developed with Technical University 

of Košice)

 European patent - system for cutting of pipes in a bundle without 

additional clamping (EP no. 3984673)

 Lifting devices; Air filtration units; Large band saw

DCW establishmentDCW establishment



Fragmentation
(December 2019 - August 2022 – 33 months) 

 Fragmentation in DCW:Separate cutting tools (devices) for shell, tubes and collectors

SG collectors fragmented 

by band saw

SG tubes cutting

SG shell cutting deviceSG transported into DCW





 Various radiological situation of SGs

 Around 1900 tons of materials produced 

 More than 70 % of materials have already been released to 

environment (around 1350 tons of metal materials)

 SG shell completely released:

 Directly after dismantling

 After application of post-dismantling decontamination 

(manual abrasive blasting)

 SG tubes: high pressure compaction of drums; disposal as low 

level waste

 SG collectors:

 Chemical (electrochemical) decontamination and release to 

the environment

 Chemical decontamination and decay storage (another 100 

tons expected to be released to the environment) 

 Disposal as low level waste directly in containers

Waste management

Source of pictures: JAVYS



 Establishment of separate cutting workshop in 

Turbine Hall for SG fragmentation was beneficial:

 Reducing interfaces between the other 
implemented activities in D4.2 complex Project

 Improvement of EHS conditions for workers

 Additional barriers reducing the risk of 
contamination spreading  

 Significant upfront preparatory works before 

fragmentation were implemented (e.g. civil 

structures demolition or modification, modification 

of crane, construction of dry cutting workshops)  

 Combination of prototype equipment with standard 

cutting techniques and methods was proved to be 

feasible  

 European patent was received for cutting method

 SG fragmentation was completed in 4 years after 

start of the on-site works

 Majority of materials was released to environemnt

for further recycling and reuse

 Collective effective dose - level of 80 % of the 

estimated values 

 Approach and strategy is replicable 

also for other VVER type of reactors

Summary and conclusion
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