THE RESEARCH OF STABILITY OF SYNCHRONIZATION PROCESS WITH MATHEMATICAL MODEL’S APPLICATION OF TWO GENERATORS.
DIVU ĢENERATORU SINHRONIZĀCIJAS PROCESA STABILITĀTES IZPĒTE IZMANTOJOT MATEMĀTISKO MODELĒŠANU.
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The synchronization process theory is progress now and it makes possible to develop practice assignments. At synchronization process practice and theory the largest foundation introduced: ………………………………….
Nonetheless the concept about synchronization process in technical literature is describing incomplete.

That is why it is becoming more and more important to estimate synchronization conditions of generators. For check of stability of any synchronization method it is necessary to determine first of all allowable angular speed of rotor sliding at the connected machine, and at exact or rough synchronization with restriction of an angle of switch-on and a limiting angle of switch-on. For opinion about size of the currents proceeding in system during synchronization, it is necessary to find an angle on which the generator deviates at switch-on, and also to analyze influence of superfluous moment changes, rotation frequency and excitation on synchronization process.
Application with mathematical models allows envelop all basic calculation complexes with synchronous generator’s current and electromagnetic moment.
The most interesting is generators synchronization process with limiting power system. At that publication is offering power system model that contains of two synchronous generators with primary engines.
Systems load modulation grapple with statically active – inductive load (Fig.1.).
Synchronization process modulating condition components from two steps:
· First step
 - 
SG1 generator stationary condition calculation to active – inductive load;
· Second step
 - 
SG2 generator connection withal synchronization conditions noncompliance.

For an estimation of synchronization stability the mathematical model is developed. The model includes the synchronous generator model with use of the full differential                  Park-Gorev’s equations and the statically active – inductive load’s equations [….].
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Figure1. Model’s schema.

The synchronous generator’s mathematical model in axes d, g, 0 rotational with rotor angular frequency is:
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Where 
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Substituting (1) we shall receive the modeling algorithm of the synchronous generator in alternating currents. In the matrix form we shall receive:
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Focal point voltage by all connected elements could be calculated at active – inductive load.
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Where:
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If we put to use full elements equation system, it combines to systems (1) at the synchronous generator stator circuit equation system.
The equation at the first Kirchhoff law for focal point 1 can be written down:
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(4)

At mathematical model we use a full synchronous generators equation, that’s why currents are uninterrupted differential function, and equation (3) will be differentiated:
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(5)

To put to use first two equations for stator system current fluxion (2), we will write it’s at general form:

[image: image54.wmf][

]

[

]

[

]

[

]

SGi

SGi

SGi

H

U

Q

dt

I

d

+

=

1










(6)

At equation (3) instead 
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 we use items from (5) and put it at equation (6) we shall write:
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If we transfigure it we shall receive:
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If we develop (8) equation respectively to
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, we will have systems voltage value for synchronous generators model.
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(9)

At the modulated system synchronous generators parameters are at own relative quantity. That is why it necessary to take into account (10) condition.
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That is:
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(11)
For work conditions it was accepted the synchronization rate following algorithm:
1. Mixed statically load switching on generator number one. At this stage 
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2. At one generator with load switching on second generator. At this stage
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As well for synchronization switching on possibility switching goes on us don’t count exact synchronization condition.
You can see dependence at figures from2 till 5.
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Figure 2. Results of two generators synchronization currents in time

I1- first generator, I2- second generator.
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Figure 3. Results of two generators synchronization moments in time

Mem1- first generator, Mem2- second generator.
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Figure 4. Results of two generators synchronization rates in time

n1 - first generator, n2 - second generator.
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Figure 5. Results of two generators synchronization total phase’s trajectory.

Conclusions:
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