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Adaptive backstepping method is a kind of nonlinear control m
applied more and more in nonlinear power system. The single machim _
the TCSC sensor is designed considering the parameter uncertainty. The
method, which achieves good results.

For the single machine infinite bus system of SVC, considering the ui
SVC sensor, the application method is adaptive backstepping method, v

and has good effect [1]. Nowadays, the power system with supervised
so the nonlinear control method in the design process can make the suf
The adaptive backstepping method has been applied in the deﬂ;n qf '
the system with disturbance and uncertain parameters, if the adapt
a certain defect, that is, the perturbation of system parameters h;
and sliding mode control has more advantages, and the designed
system with supervised machine learning, considering the parameter
adaptive control and sliding mode control are used to design ﬂw
the stability of the power system [3].
At present, when the single machine infinite bus system w
power system, the Hamiltonian method is used to design the |
system is designed as the research object in literature [4], the
control, and the controller achieves good results. When the sys
suppression controller is dwg'ned by backsteppmg and N

stability, so as to achieve the effect of dynamic comp
performance of the controller, Ref. [5] The partlcle swarm
of static synchronous compensator. The effectiveness @fs
problem of reactive power compensation in power system,
dynamlc reactive power compensation device, so that the
ow-frequency oscillation. In Ref. [6], a mulu-objecwe“
gencrator power system with STATCOM.
This paper mainly considers that the power system i
process, firstly, the multi-machine power system
system. According to the actual operation of the :
the damping coefficient cannot be accurately mea
learning method, adaptive control and sliding
constraints to design adaptive sensor and in
MATLAB software for simulation analysis,
advantages.

2. Design of supervised machine lear

In this chapter, based on lhe
supervised machine learning ca
2.1. Measurement accm i

'I'hcsystemmodd
and the damping coefficie

transformed into:
X =,

i
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The replacement rate of the selected parameter is: @ = pzsx3. The optimal control law is as follows;

1
u= 5—(—"3 =n+xu—b—b-2)
1
In Eq. (12), where K3 is the designed normal number. So for the whole system:
Vi = —kizd —k3zd — ks <0

By selecting the appropriate parameters, make V3 < 0 achieved.
It is concluded that the error dynamic system under the control law u is as follows:

a =k -+
|
n=-hn-=s—=+u
k=1

n=-kun-2+6
Because 1 is negative definite, if |Z;(r)| < ko is made ture, then make the initial condition [z(0)| </
the control law u, the error system is asymptotically stable. ik

3. Learning supervision design of improved constrained sliding mode adaptive sensor 7

The learning supervision method of the improved constraint adaptive sensor is d
is mainly introduced, and the Lyapunov and backstepping method, adaptive method :

used for the design :
(1) The error sliding surface is defined, where xaq andx;;darevumalu‘

51 =X .

=X —-X e

§3=X3— X3 vr" 2
The derivative of s1 is as follows: S

sSI=Xx=x2=5+Xu

Take the 5, in the formula above as an indefinite te
SuwoseﬂmtIISlealuamm

x; = {—=[a1 + q(s)]}; —

In Eq. (17), gi(s1) is K-class functi
Eq. (18) is uadqliua“l“

o, cu’ .
ay=ny ———
Let the Lyapunov functiot

V=

S 00000 00
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Under the control law u, the error dynamic system is as follows:

ay(cys,")
5 = 5 = (ay + (851 = (—T;—);
Q11
5= 5 = @+ @®)n - ) 4
(5 4 Rz)
= By = (a3 + $a(52))53 = ~ay
(s, +ef )i

Because Vs is negative, if make the formula |z2)(1)] < k, to set up at any time, then let the Initial cond
|z1(0)] < ko that can meet V3 <0, Under the action of control law u, the error system is gradually stable |
whent = 20,2y = 0,25 = 0,x) > 0,1, = 0, aooordmgtomedzﬂniﬁonofx.,x;,xg,m,mu
that 23 = Xxo, 18 bounded.

Thmmmnnyfmmofl(-typefmcuonsdemwmmesyzm TheK-tmeu“
g.(s) = sl 5 =1,2,3 1 > 0 is a constant to be designed [13-15].

4. The analysis of simulation experiment -

Thspopernmnlystudnesmempmoonmmeonmlpufolmmduﬂ
stable operation of multi machine power system, a simulation experiment p
results.

4] Setting of simulation experiment environment .

In this design, MATLAB software is used to simulate and ar
are selected as follows: w),. wy, are the rated rotor angular vel
mertia of the generator. D and D; are the damping coefficient
are shown in Table 1.

e® 00000 00
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designed by the constrained method makes the speed difference change within the allowable range, and meets

design requirements. ’
(2) During the actual power system operation, the system operates in a stable state under normal

When the operation time is t=0.5 s, the fault of three-phase short circuit occurs on the line. When the

time is t=0.6 s, the line will return to normal and stable operation state [22], The simulation comparison and an

of the sensor design method by traditional method and constraint method are carried out. The transient

curve of the system obtained from the simulation results is shown in Figs. 3 and 4.
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In the test results, the vibration amplitude of the improved constrained sliding moc
smallest, on the contrary, the vibration amplitude of the constrained adaptive method is the
the specified range [26-28]. Under the requirement of ensuring the change range, the i :
recovery time. From the above analysis, it can be concluded that the constrained slid
better than the constrained adaptive method, And the improved method is better than the
order to make the advantages of the system greater, the method of adding K-typ ction ;
is used to design the improved constrained sliding mode adaptive sensor. th
the sensor designed by this method makes the vibration amplitude of the
shortest time to restore stability, which proves that this method has certain b

5. Conclusion

In this paper, for the design of learning supervision of sensor with un
method is adopted. Through the design and simulation analysis,
mode of constraint adaptive sensor controls the output of speed «
to recover to stability after interference is shorter, which me
daesystem:ssupplementedwhenneomary,andcanmm

oompensauonamtmtodlepowetsmm.sals
point and expand the range of transient stability.
In the foture work, for the actoal power Eystea RN
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