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When railways and tramways had been implemented, many problems associat-
ed with the efficient and convenient handling of this vehicle has arisen. How smooth
was starting and traveling in a tram, how economically does it consume the electric
energy, how long can operate the equipment that converts electrical energy into me-
chanical energy, how to control all processes as simple as possible and profitable? All
these issues are still relevant today, because many of the trams stay in the depot and
in need of repair as the equipment and cosmetic one.

What is electric drive?

Electric drive is operated electromechanical system, designed to convert elec-
trical energy into mechanical energy and back, and to control the process. Modern
electric drive is a composition of many electric machines, apparats and their control
systems. It is a major consumer of electric energy (60 %) and the main source of me-
chanical energy in industry.

Why is electric drive is so popular?

Almost all of the processes associated with mechanical energy are carried out
by the electrical drive. The only exceptions are the autonomous vehicles (cars,
planes), using non-electric motors. So wide, almost universal distribution of the elec-
tric drive due to the peculiarities of electric energy — the ability to transfer it at any
distance, constant readiness for use, ease of transformation into other types of energy.

Advantages of tram’s electric drive

Using electric current as an energy source, tram compared to other transport
vehicles has a very significant advantage. It does not emit products of combustion
polluting the air that for cities has a great ecological impact.

The elements of tram’s electric drive

Consider the electric drive as a system consisting of three main parts: traction
motor, gear mechanism and, most importantly, the motor control system.

THE ADDITIVE TECHNOLOGY IN NUCLEAR POWER PLANTS
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The additive industry development has began with the 3D-printers. Now plants
are plan to produce metal details via additive technology.

In RF this technology is at a low level. The main problem, that has appeared
after the Russian ruble fall, is the foreign additive technologies high cost. For exam-
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ple, the titanium powders price for the Russian consumer is about 520 euros, but in
Europe it is just 230 euros.

Rosatom has offered a program to solve this problem. Now this program is be-
ing realized. It consists of the subsections: technology, raw materials, equipment and
standardization. There are involved 3 institutions for the development of metal pow-
der production for 3D-printers. Over the past year, Russian scientists have developed
several kinds of metal powders and a 3D-printer, for example in the TPU.

Additive technologies advantages:

1. new technologies allow us to reduce the components cost. It is easier to cor-
rect fault components in the design process via the additive technologies,
but in the production stage of the traditional manufacture this will be more
expensive;

2. the reduction of the components weight via the wall thickness decrease

while preserving the desired properties;

the absence of any faults as for example with casting or molding;

create a complex and unique details.

The additive technology in the nuclear industry:

design of the reactor components;

replacement or repair of components during production. For example, steam
turbine damaged rotor blades restoration.

In the nuclear industry there is a category of components with internal cavities
and tubular structures complex system. For example a surface heater, which is used to
preheat feed water. Its main disadvantage is underheating. The main cause of this un-
derheating is the air presence in a heater. With the 3D-printer help, we can create
heater shell with the necessary properties: no air in the heater and increase its heating
surface.

Let’s come to the heater’s scheme. We have calculated the influence of under-
heating on its efficiency. On the basis of the heat balance equation we have found
that the under heating could be expressed via formula (1).

kF

0,=0-e W (1)
Underheating, temperature and pressure of the heating steam have been re-
duced, thus this improvement has increased heaters efficiency. [1]
Also, we plan to increase heating surface, which has a positive impact on the
NPP efficiency. However capital charges for production of the new heater will in-
crease on the heaters price - 125 million rubles (2), but operating costs will be de-
creased. The efficiency change is approximately equal to the electrical power (3).

{The cost of a new heater = 5000kg - SOOOﬂZZle = 25000000 ruble 2)

Total = 25000000 -5 = 125000000 rubles
nT-6n=AN =0,08; Ny =N +0,08-N =450+ 0,08-450 =486 MW (3)
The profit is expressed via formula (4).

hour 0,4 kW ruble
P = (486 — 450)MW - 103 - 24 - 365 . = 126144000

year hour year
Consequently, the new heaters will be repaid within 1 year (5).
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_ 125000000 ruble _
T= ruble — 1 year (5)
126144000

year
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One of the problems in the operation of the gas turbine is to provide the relia-
ble operation of the combustion chamber. Modern pumping units with the growth of
the thermodynamic cycle parameters influences on a variety of aspects, such as: in-
creasing temperature, rising pressure and, at last reliability problems.

Thus, the purpose of paper is to study operational characteristics of the com-
bustion chamber by using numerical simulation. The object of research is the pump-
ing unit (GPA-16U) that is considered to be useful to develop cost-effective and sig-
nificant recommendations for further design, manufacture and operation of the com-
bustion chamber and the pumping unit.

A detailed study of the combustion chambers is performed in different modes
in order to prevent abnormal situations in future.
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