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Abstract 

The master’s dissertation consists of (136) pages; 47 figures; 34 tables; 

23 references; 30 and 1 appendix. 

Keywords: Horizontal SG, heat exchanger tubes, NPP water chemistry, 

nuclear steam generator design/ specification, separator and hydrodynamics of heat 

transfer. 

The goal and objective of the research is to study the mechanics and 

working fluid process in VVER 1000 horizontal steam generator with saturated 

steam.  

From the result of the research, the goal was achieved with the 

mathematical, numerical, geometrical and algorithmic deep understanding relating 

to hydrodynamics of heat transfer process in tubes of VVER steam generator with 

saturated steam of 150Kg/s. Practical section was also carried out on the detection 

of defect using capillary testing at the ROSTOV NPP manufacturing industry in 

Russia  

The degree implementation on theoretical studies and analytical effect in 

assessment of pressure of  working fluid (steam) on its basic parameters, as well as 

the moisture content of the steam entering the louvered separator or steam 

receiving ceiling was calculated. The obtained values allowed to estimate the 

preliminary capital costs for the design and creation of a steam generator. 
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Introduction 

The horizontal steam generator (SG) is a Russian pressurized water reactor 

which belongs to the principal NPP equipment of WWER Nuclear reactors 

[1].Steam generators (SGs) are large shell and tube heat exchangers, containing 

several thousand tubes. They transfer heat from the primary reactor coolant to the 

secondary side to produce steam, which then powers turbine generators to produce 

electricity. Most nuclear power plants (NPPs) have anywhere from 2 to 6 SGs per 

reactor; however, some designs have up to 12, with a total of more than 1300 SGs 

being in service in 357 of the total 450 reactors in the world.  

The performance of SGs is critical to the overall efficiency and safety of an 

NPP, particularly as plant ages. Operating experience has shown that overtime SGs 

become more susceptible to material degradations, which can affect plant life 

expectancy and overall safety. Generally, SG tubes must withstand more than 15 

MPa of pressure from within the tube, while maintaining a safe and structurally 

important barrier between the primary and secondary side.  

Tube damage may decrease the integrity and lead to leakage and possible 

release of contaminants into the secondary side. The significance of these issues 

exemplifies the importance of maintenance, inspections, and testing of SG 

components, especially because of the safety significance of SG tubing (Revankar 

and Riznic, 2009). As of Jan. 2017, there were 450 operational nuclear reactors in 

the International Atomic Energy Agency’s (IAEA) Power Reactor Information 

System (PRIS), representing 392 GW of electrical power. 

 Aging is a relevant factor due to the fact that the majority of NPPs within 

the PRIS database are over 30 years of age. NPPs over the age of 30 are 

responsible for the highest total net electricity capacity of operational reactors, 

possessing 251,069 MW of the 392,012 MW of total operational net electricity 

capacity. However, many 


