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Introduction

The object of the study is the power unit of a nuclear power plant with a VVER
reactor with an electrical power of 1200 MW.

The purpose of the work is to design a power unit for a nuclear power plant with
a VVER-1200 reactor with vertical steam generator

In the course of work, thermal, design, calibration, hydrodynamic calculations
of the STU, steam generator and reactor plant were performed.

As a result of the research, a reactor was designed,

Vertical steam generator and thermal diagram of the power unit

Description of the research object

At my research object I designed Thermal schema of nuclear power plant and
vertical steam generator with High- and Low-pressure part

With Turbine plant efficiency = 36 %, NPP efficiency = 34.5%.

My nuclear power plant VVER-1200 consisting intermediate Separator and dou-
ble stage superheater with two cylinders of turbine High and Low part

With (7) regenerative feed water heaters from both type open and closed reheater
from side of calculation I found the flow rate and pressure at each point in the scheme
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Fig. 1. Scheme of npp with flow rate directions
Functional dependencies

steam flow rate from the steam generator
ng

D2 = [ (e T+ (20 () M
Qsg is thermal power of the steam generator, kW
D, is steam flow rate from the steam generator, kg/s;
ky; , 1s coefficient that takes into account heat losses in the steam generator;
5 1s steam enthalpy at saturation temperature;

h’, is steam enthalpy at saturation temperature;
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hy , 1s enthalpy of feed water;
Dpg = (Toig) - D, is flow rate of blowdown water, kg/s.

Calculation results
Turbine plant efficiency:

N = g5 =36 %, 2)
Efficiency of pipelines connecting a steam generating unit with a turbine:
Npipe = (S—STG = 0.990, 3)
NPP efficiency:
Nnpp = Mrs ° ni)ip . ngip "MNsg ™ Nts = 34.5%, 4)

Specific flow rate of degraded fuel for the electrical supply at nuclear power
plants:

1000 Xn=Xo _ 5o g ton

bnay = 24-B-103Mnpp  Xe—Xo year’ ()
Conclusions
After calculations we found that efficiency of Nuclear Power Plants is acceptable
also all conditions is met for all calculation from both sides hydraulic and thermal
The design is based on the latest technologies in nuclear power plants in terms

of modern turbines in design
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Introduction

The world is at a turning point. Despite the considerable efforts to decarbonize
the economy and the many billions spent, our world remains highly dependent on fossil
fuels. Fossil fuels still supply over 80% of energy worldwide and the trend is clear —
instead of reducing our dependence on fossil fuels, we are increasing it. A global effort
towards establishing a sustainable energy system is underway. The electricity sector is
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