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Thermodynamic Properties of Water and Steam
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PWR ZR ALLOY CLADDING WATER SIDE CORROSION
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general corrosion , stress corrosion cracking , pitting corrosion, 
stainless steels ,nickel base alloys safety, security , reliability,

Boric Acid Corrosion of Carbon Steel Reactor Pressure 
Boundary Components in PWR Plants

Corrosion and deposition on the secondary circuit of steam 
generators
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pH control curves: (a) modified chemistry regime and (b) elevated 
pHT regime at 307 ℃ [ 5].
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Zinc Water Chemistry

Ammonia-Based Water 
Chemistry

Potassium-Based Water Chemistry

Table pH control PWR plant is 
recommended for boron-free 

operation 
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PWR as change of primary coolant chemistry for long-term fuel cycle

lithium

Lithium Water Chemistry

Typically, 12-month fuel cycles begin with no more than 1200 
ppm boron at a start of a cycle, so the maximum of 2.2 ppm
lithium is required to satisfy the requirement of pH 6.9 (Fig.). 
Long-term fuel cyclesof 18 or 24 months have forced chemistry 
personnel to select an operating pH regimethat minimizes 
‘‘negative effects’’ rather than maximizes ‘‘the benefits’’
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Neutron Activation of Coolant Water

Table - Summarized data of activated isotopes of cooling water 
obtained from ENDF/B-VII.1 data library
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Results of prompt gamma and neutron due to decay of isotope 16N, 
17N and gamma dose field due to decay of isotope 19O 

MCNP
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Advanced Power Reactor 1400 MWe

Korea Electric Power Corporation (KEPCO) and Korea Hydro & Nuclear 
Power Co., Ltd. (KHNP)
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Advanced Passive
MWe
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Cooling Water System design for fusion Tokamak Reactor

Fig. In-vessel components image of Japan's DEMO

Japan's DEMO
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Water Radiolysis in Fusion Neutron Environments for ITER 

Fig. MCNP Calculation results for detailed radiation maps of the ITER complex have been 
produced during plasma operation and after shutdown to the required dose rate cut-off 
criteria 

ITER MCNP
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SUMMARY

Optimization of Water Coolant Chemistry to Ensure Reliable 
Water Reactor Fuel Performance at High Burnup and in Ageing 
Plant, it was necessary to control the chemical water by added 
suitable chemical elements, to avoid corrosion problems and also 
to properly adjust the normal operation and shutdown the nuclear 
power plant, and this has already been implemented for decades 
and it is a proven technology (PWR, VVER, BWR, CANDU, etc.),. 
But in the case of fusion reactors, Still under research  ,for 
example Japan’s DEMO, it is clear in this research that Japan’s 
DEMO   use of water as a coolant is used in the same range of 
temperatures and pressures used In PWR.
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