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ABSTRACT

The main objective of this control is to maintain the stability of the microgrid frequency and voltage
by forcing the inverters to operate at their rated power, while eliminating unwanted currents such as
circulating currents and noise currents arising from output parameter inconsistencies. However, the
presence of non-linear or unbalanced loads poses serious challenges, negatively affecting the effectiveness
of this control mechanism. These harmonics will cause the power sharing control between inverters to
become inaccurate, thereby creating circulating currents between inverters, causing overheating and
potentially damaging the inverters. This paper proposes a control strategy that enhances the accuracy of
power sharing between inverters and improves the voltage quality in the microgrid. The proposed method
can accurately distribute power to the inverters in the microgrid by using a virtual impedance block, which
can automatically adjust its value according to the load conditions, the ambient temperature conditions,
and the structure changes of the microgrid. In addition, the power sharing accuracy of the proposed method
is not affected by nonlinear or unbalanced loads, improving the voltage quality in the microgrid. The
proposed controller overcomes the limitations of the conventional controller. The simulation and
experimental results demonstrate the suitability of the proposed control method.

Keywords: Power sharing control, frequency control, voltage control, nonlinear load, circulating current.

1. INTRODUCTIONS

A microgrid is a system comprised of multiple components working together to supply electricity
reliably and efficiently. The main components include: Distributed Generation (DG), renewable energy
sources, and conventional power sources. However, DG sources cannot directly generate 3-phase AC
voltage. Therefore, inverters are utilized to create 3-phase AC voltage from these renewable energy
sources. Alternatively, inverters are connected in parallel for high-power electricity transmission or to
link multiple generators to the grid. Fig.l depicts a microgrid consisting of multiple inverters,
interconnected via lines to a common AC Bus, also referred to as the Point of Common Coupling (PCC).
Each inverter is powered by an individual DC source (which could be batteries, solar panels, or other
DC sources). This microgrid is capable of operating in grid-connected mode via a Static Transfer Switch
(STS) or in islanded mode [1],[2].

When the scale of a microgrid is expanded or to increase transmission capacity and provide reserve
for the maintenance and repair of inverters, designing parallel operation for inverters is essential [1],[2].
When multiple inverters are connected in parallel, circulating current (CC) occurs due to differences in
their output impedances. This leads to differences in terminal voltages among the inverters, causing
circulating current to flow between them. The circulating current does not supply the load but only heats
the inverters and can destabilize the system[3],[4],[5]. Currently, researchers worldwide are still
investigating ways to eliminate circulating current in parallel-connected inverters in microgrids. On the
other hand, microgrids often have nonlinear and unbalanced loads, which generate harmonics. These
harmonics make the power sharing calculation of the inverters inaccurate.
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Fig. 1. Configuration of a microgrid consisting of parallel connected inverters

Fig. 2 shows that circulating current phenomena may appear in inverters if their power is not
properly shared according to their rated power ratios.
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Fig. 2. Illustration of circulating current flowing between two inverters in a microgrid
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Fig. 3. Equivalent circuit of two parallel inverters

In Fig.3, Z, is the output impedance of the first parallel inverter and Z; is output impedance of
second parallel inverter. The load's impedance Zi, Vi and V; are the output voltages of the inverters, I;
and I, are the output currents of the inverters, Vpcc is the load voltage, and Io represents the current
supplied to the load. In a practical system, two impedances (Z; and Z,) will not be the same because
filters have different parameters plus line impedances are also distinct. According to document[4] and
Fig.3, the circulating current can be written in the form of the following expressions:

A +1
= (1)
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If the terminal impedance of both inverters is the same, Z1=Z,=Z, then (1), (2) and (3) can be
written:
Vi-V,
cir™ D (5)
27
In a practical system, maintaining absolute equality of parameters between different inverters is

almost impossible. Recurrent current (CC) will always be present in microgrid if the inverters are not
properly shared according to their rated power ratios.

When the microgrid operates in stand-alone mode, the inverters have to share the load power
according to their rated power ratio. This helps to avoid one inverter being overloaded while the others
are not yet delivering their full power. Droop control is one of the most common and basic power control
methods for parallel inverters in the microgrid, especially in stand-alone mode[1],[2],[4],[5]. However,
the traditional P/f and Q/V droop methods yield inaccurate reactive power sharing results when the line
impedance and output parameters of the inverters are inconsistent, which reduces the stability and
voltage quality in the microgrid. Next, there have also been some studies on improving droop to share
power to the inverters such as: The study[6] presents an adaptive power-sharing controller that aids the
system in rapidly discovering fresh established states when there are alterations in load, for stabilization
purposes. Recently, certain investigators have suggested an adaptive power sharing control technique
which relies on voltage compensation concept; this implies that line impedance difference would be
responsible for voltage deviation at output of the inverter[7],[8],[9]. The study is about an adaptive
control method, based on common voltage to enhance power-sharing, the method proposed in this study
is based on integration to recover voltage. In study[10], an improved Droop method is proposed, with
this approach, the error in reactive power sharing becomes less but not completely eliminated and does
not take into account the presence of local loads connected at the output of each inverter. A study
presents a control strategy using a communication bus to achieve accuracy in reactive power
sharing[11]. However, the case of communication bus interruption and its impact on power sharing is
not taken into account. In addition, there are proposals for control strategies based on hierarchical
control algorithms in studies[12],[13]. Because communication delays are always present in hierarchical
control setups, it will affect the accuracy of power sharing, which these studies have not yet taken into
account. On the other hand, studies[14],[15] used virtual impedance to adjust the output impedance of
parallel inverters that can balance the parameter differences of parallel inverters and eliminate cyclic
current. The virtual impedance can be pure resistance or pure inductance, or a combination of both based
on the parameter differences between parallel inverters. However, the virtual impedance in these studies
is a fixed value, so the suitability of virtual impedance for voltage drop compensation will be limited,
because in practice the load parameters change continuously, fixing the virtual impedance value can
cause large voltage drops, this causes the voltage in the microgrid to deteriorate. In study
[16],[17],[18],[19] were presented which gave summary on different strategies for controlling reactive
power-sharing among inverters. In this study, the advantages and disadvantages of classical and modern
methods were presented to evaluate their strengths and weaknesses. The results from this comparison
analysis suggest that each of these methods improve the classical technique, but they do so in different
ways. There have been studies using communication, which have also given good results but the main
drawbacks are the reliability of the communication and the complexity of the proposed algorithms. The
simulation results in these studies show that the line impedance parameters and output parameters of
the inverters need to be known in advance. Furthermore, the system is greatly influenced by the
controller parameters.
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This paper proposes a tunable virtual impedance method, which will improve the efficiency of
power control in microgrids, this method improves the power sharing accuracy. The proposed method
is presented in section 2.

The proposed controller will share the power precisely depending on the ratio of the rated power
of the parallel connected inverters. This method will not be affected by line impedance or local loads
present in the microgrid, delays or interruptions in communication.

e In this proposed method, the line impedance parameter does not need to be known exactly as
in previous studies.

e The total harmonic distortion (THD) of voltage generated by the non-linear load is also
minimized.

e The proposed method will give better results than conventional virtual impedance methods.

e The controller can operate in both standalone and grid-connected modes.

2. PROPOSED CONTROLLER

2.1. Islanded mode control

DG i L R
(Distribution o~y
Generator) |+ _ *
v P+
']Q Vpce Load

Fig. 4. Equivalent diagram of the inverter connected to a load

Where: R(Q) is the resistor; L(H) is the reactance, V(voltage) is the terminal voltage, P(W) and
Q(Var) are the power at output of the inverter, Vpcc(voltage) is the voltage at the load, I(A) is the
current flowing on the line. According to research[2],[4],[5], the power running on the line can be
defined as:

\Y
P=———[XV ind +R ( V-V o 6
R+ [ pcc Sm ( pcc €osd )] (6)
A%
= ——— [ X(V-V 0)-RV ind 7
Q R [ X( pcc €osd ) pcc Sind | (7)
Combine expressions (6) and (7):
XP-RQ
sind = ®
VVpcc
RP+XQ
V-Vpcccosd = 9)

\Y%

For distribution and low voltage power networks, the line impedance has both resistance R and
reactance X. To consider the droop characteristics in this case, we use the virtual coordinate system to
convert the powers P, Q to P', Q' through the conversion matrix T:

X R
| i o . >P--Q
Glmlakt el 65 o

Where: Z=R+jX=Z/8; & be the angle between voltage V and Vpcc, Usually angle & is small.

In the distribution network, the deviation angle & is usually very small. Formulas (8), (9) and (10)
can be rewritten:
zpP
V Vpcce

(11)
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ZQ
%

Expressions (11) and (12) show that the active power P' can be controlled through frequency, the
reactive power Q' can be controlled through voltage. Therefore, we have the characteristics of the droop
P'/fand Q'/V expressed by the formula:

V - Vpee = (12)

w=-m Pv+w0 13
p

V=-myQ+Vp (14)

The droop controller consists of expressions (13) and (14) which are straight line equations with
slopes mp and mq, expression (13) is droop P'/f, expression (14) is droop Q'/V, the slopes m, and mq
are called slip coefficients. Each inverter will have a droop controller, the inverters connected in parallel
will share power according to the slip coefficients m, and mg, the slip coefficients are determined
according to expression (15).

_ Omaximum ~ Ominimum Vinaximum = Vminimum

mp_ ; Mg = (15)

q
Pmaximum

Qmaximum

Equations (13) and (14) show that the frequency and voltage regulation depend on the power P'
and Q'. On the other hand, according to formula (10), P' and Q' depend on R and X, R and X are the
actual impedance of the line. According to formula (14), the accuracy of power sharing Q depends on
the voltage V, and the voltage V depends on the voltage drop created by R and X. Therefore, R and X
greatly affect the power sharing Q. This has been demonstrated in[4],[19],[20],[21].

Assuming the microgrid has two inverters connected in parallel as Fig. 5, the condition to divide the
power exactly between the two inverters is:

V=V, +AV

pce

V5=V oAV (16)

AV,=AV,=AV=> {
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—
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Fig. 5. Microgrid with 2 inverters connected in parallel

In practice, the voltage drops AV, and AV, are always different, so expression (15) occurs when the
voltage drop is compensated, so AV;=AV, and therefore V=V,. Normally, the voltage drop is compensated
by using a virtual impedance Z,. For accurate voltage drop compensation, the line impedance and output
impedance parameters of the inverters must be known accurately, which in practice can vary depending on
the temperature and structure of the microgrid, this will make it difficult to choose the virtual impedance Z,,
and if Z, is not accurate, the power division between the two inverters will also be inaccurate.

Therefore, in order to improve the accuracy in selecting virtual impedance values, this paper proposed
an adaptive adjustment method for virtual impedance values, the general control diagram is shown in Fig. 6,
the detailed adjustment diagram of the virtual impedance block is shown in Fig. 7.

The general controller in Fig. 6 includes the following blocks:

e DSOGI-QSG block to get the amplitude and phase angle of the line current and the
voltage to create the PCC point.
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e The output signal of the DSOGI-QSG block is passed through the power calculation
block and then passed through a low-pass filter to get the average power value P and Q.

e The power P, Q is fed into the droop block to perform power sharing for the inverters.

e The output of the droop block will be combined with the output of the adjustable virtual
impedance block (the adjustable virtual impedance block is shown in detail in Fig. 7) to
generate the reference voltage (Vi) for the inverter.
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Fig. 6. The general control diagram for a microgrid

The adjustable virtual impedance block in Fig. 7. is set up as follows:

The first, based on factors such as rated power of inverter, load capacity, transmission distance,
conductor material, etc. to select initial values for virtual impedance R, and X,.

According to the control diagram in Fig. 6, we can write the formula for virtual impedance as
follows:

di,

v, = Z,i, = R,i, + L, I a7

Vgy = IqRy + L, d — ipqwl, (18)
di,

Vg = lpqRy + Ly e 14 irqwL, (19)

In expressions (18) and (19), we can ignore the components L, —t and L —tq since L, is small.

Vay = iqR, — qu(‘)Lv = pqRy — quXv (20)
Vgy = lzqRy + lzqwL, = i5gRy, + 034X, 21)

Where: Rv: This represents the virtual resistance (€2); X,= wL,: This represents the virtual
reactance (€2)
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Fig. 7. The droop controller and Adaptive virtual impedance proposed

The virtual impedance values in expressions (20) and (21) are constant, so if we determine this
virtual impedance incorrectly, it will affect the accuracy of power sharing. In fact, voltage drop
compensation depends a lot on actual conditions such as environment, load changes, microgrid
structure, etc. If the virtual impedance is chosen too large, the voltage drop in the microgrid will be
large, affecting the voltage quality. If the virtual impedance is chosen too small, the power sharing will
be inaccurate.

Therefore, the virtual impedance values chosen above must be adjusted through a variable set as
AZ, the variable AZ is adjusted to achieve accurate voltage compensation and line voltage drop
compensation. Because for accurate power sharing, condition (16) must be satisfied, therefore AZ is set
as in equation (22).

82Kz [ (VeVreo) de 22)

Where: k,z is the integral constant
Vc is the voltage at the output of the inverter and Vpcc is the voltage at the PCC.
The variable AZ is adjusted to change the virtual impedance value as proposed in this paper.

Equation (22) shows that AZ is adjusted through the PI stage, the input signal of the PI stage is the
difference between the output voltage of each inverter (Vc) and the reference voltage (Vecc). For each
inverter, this difference is the voltage drop on the line of that inverter. Corresponding to a certain value
of Ve and Vpcc, there will be a corresponding “AZ” value given to adjust the virtual impedance block
selected above, with the aim of accurately compensating for the voltage drop on the line. This controller
works on the principle of virtual impedance parameter control to achieve the desired reactive power
sharing goal, instead of directly controlling the reactive power quantity, AZ is a variable, this variable
changes according to V¢ and Vpcc voltage, it represents the deviation of line impedance. Because the
V¢ output voltage of each inverter depends on the line impedance that connects the inverter to the PCC point.
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Suppose we perform power sharing control for 2 parallel connected inverters with line impedances
VAR VAN

Then according to formula (22): The voltage at output (Vci) of inverter 1 will be adjusted
respectively by a variable AZ;.

Then the formula (20) and (21) can be adjusted by AZ; as follows:
AZy . ipqRy — AZy. i5q Xy = Vgy (23)
AZy. ipqR, + AZ1. 150Xy, = Vg (24)
The voltage at output (V¢2) of inverter 2 will be adjusted respectively by a variable AZ,.
Then the formula (20) and (21) can be adjusted by AZ, as follows:
AZ; iqR, — AZ5 150X, = Vgy (25)
AZy. ipqRy + AZ;. 15q Xy, = Vgy (26)
Equations (22); (23) and (24) or (25) and (26) are presented in Fig. 7.
e Power calculation and filtering:

To improve the accuracy of the power sharing controller, here we use a double second order
generalized integrator - quadrature signal generation (DSOGI-QSG) to calculate the power [8]- [10].
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0SG 056G

Lo}

Fig. 8. Power calculation and filtering use a DSOGI-QSG

3. ,
p=- (i2aVecca +i2gVpcep) 27)

3 .
q= E(IZO(VPCCB - IZBVPCCa) (28)

The instantaneous active and reactive power in expressions (27) and (28) are passed through a
low-pass filter (LPF):

(DC
P= 29
S+, P (29)

(DC
= 30
Q Sto, q (30)

Where: p and q are instantaneous power; P(W) and Q(Var) are the average values power.
e Voltage controller and current controller:

Nonlinear load and unbalance load cause the three-phase load voltage to not balance; they produce
current harmonics that could lead to instability in voltage and frequency within Microgrid. In this paper,
the PR (Proportional-Resonant) controllers are used for improving the stability of both frequency
control and voltage control, decreasing stability errors as well as reducing distortion in voltage due to
nonlinear load or unbalance loads. The PR controllers can be expressed like this [17]- [18]:

PR-Voltage controller:

Gy(S)=k,,+ KnS Z K S 31
VAT 624 0o S+ h_35752+thS+(hm0)2 (D

PR-Current controller:
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Gi(S)=k;+ kS, Z i
TP 624 o S+ wd &2 S*+hacS+(hw)?

(32)

Where kv, kpi, krv,kii kny and ky; are the resonant gains at the fundamental frequency and harmonic
frequencies.

2.2. Grid-connected mode control

In grid-connected mode, the microgrid is controlled to generate active and reactive power flows
into the grid by controlling the current according to the reference power value. Equations (27) and (28)
are rewritten as expressions (33) and (34):

_ 2 (P-Vecca + d-Vecep)
3 (VB F Vicep)
_ E (P-Vecep - 9-Vecca)
3 (Voo + Vheep)

According to equations (33) and (34), for a given reference power value, we will have a reference
current value. In other words, power is controlled through current control.

(33)

Ia

izg (34)

3. SIMULATIONS RESULTS

The controller proposed is simulated using Matlab/Simulink, the simulation analysis calculations
of these controllers are implemented for 2 inverters 4kVA, rectified nonlinear loads, the controller
parameters are presented as shown in Table 1.

Table 1. The parameters for the controller

Parameters Values Parameters Values
Rate frequency £ (Hz) 50 Input source voltage Veq (V) 600
Rate power (kVA) 4 Filter inductance L, (mH) 4.2
Nominal voltage Vicp, (V) 310 Filter resistance R/(QQ) 0.1
Droop coefficient m, (V/Var) 1.25¢e-3 Filter capacitance C (uF) 2.2
Droop coefficient m,, (rad/s /W) 1.25e-4 Switching frequency f:(kHz) 10
Kpz 0.006
Line impedances
Li(mH) 2 Ri(Q) 1.2
Lo(mH) 4 R2QY) 0.8

PR controller
ki =0.2; k;;=200; k3;=30; k5;=100; k7=60; ©:;=0.0015
kpy=0.2; k,,=200; k3,=25; ks,=22; k7,=60; ©,=0.0015

A nonlinear rectified load

R 200Q
L 20mH
C 85uF

3.1. Case 1

Using the proposed controller to share power for 2 inverters with Pami:Pam2=1:1.

During the time period from Os to 4s, the microgrid operates in islanded mode (switches in position
1). During the time period from 4s to 8s, the microgrid operates in grid-connected mode (switches in
position 2). The total load at the PCC has power: P=2000W, Q=1500Var. The parameters of the rectified
and nonlinear load is R=200Q2; L=20Mh; C=85uF.
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During the period from Os to 4s, the STS is in position 1, the microgrid operates in islanded mode;
During the period from 4s to 8s, STS locks in position 2, the microgrid operates in grid-connected mode.
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In islanded mode, microgrid immediately performs power-sharing to stabilize frequency and
voltage. The Fig. 9a, 9b, 9a and 9b show that the proposed controller has given the correct power-
sharing results with the ratio of 1:1 (P1=P>»=1000W, Q,~Q,=750Var). The active power at the PCC is
2000W (Ppcc=Pioad), and the reactive power at the PCC is 1500Var (Qpcc=Qicad). S0, during this time,
the power of the microgrid transmitted to the grid is 0 (Fig. 11a and 11b). Its transient response and
steady-state response are also very good, and the time steady-state set up early.

In grid-connected mode, microgrid is controlled to generate power according to the setting
reference value for each inverter is Prefi=Prep=2000W and Qyeri=Qrep=1500Var. Fig. 9a, 9b, 10a and 10b
show that the proposed controller has delivered according to the set reference value (P=P>,=2000W,
Qi=Q»=1500Var). Fig. 13a and 13b show that the proposed controller has delivered according to the set
reference value (Ppcc=P1+P2,=4000W, Qpcc= Q1+Q2=3000Var). Fig. 11i and 11j show that the proposed
controller has been delivered into the grid (Pgric= Ppcc - Pioad = 4000-2000 = 2000W, Qgria= Qpcc - Qioad
=3000-1500 = 1500Var).

The Fig. 13c and 13d show that the system is working well in terms of voltage (Standard
EN50160: THDmax< = 8%).

The Fig. 9a, 10a, 9b and 10b show that P;: P»= 1:1 in stand-alone mode (P=P»=~1000W,
Q1=Q,=750Var). The active power at the PCC is 2000W (Ppcc=Pi0ad), and the reactive power at the PCC
is 1500Var (Qpcc=Qioad).

Fig. 9b and 10b show that the accuracy for reactive power- sharing by the proposed controller is
(-0.26%) for inverter 1 and 0.26% for inverter 2 (consider the time period from 0-4s):

Q; 748-750
Cq1(0-49 %0 = Q&Ql 100%=
1

Q,-Q; 752-750
100%=
: 750

.100%=-0.26%

Cqn0-45) %= 100%=0.26%

Table 2. Results of the methods in [17]

Control method The accuracy of reactive power sharing between inverters

Virtual Capacitor Control provides the

0/—9 40
best performances Qer%=2.4%

Q — V method Qenr%=4.3%
Conventional Droop Qerr%=5.1%
Adaptive Virtual Impedance Control Qerr%=5.2%

Table 2 shows that the power division method in this paper gives better results than the power
division methods in the study [17].

3.2. Case 2
In this case, the power is shared between 2 inverters at a ratio of 2:1 using the proposed controller,

the microgrid operates in independent mode, the load changes. In the period from 0-2.5s, the load has a
capacity of 2600+j2600 VA, after 2.5s the load increases to 5000+j3750VA.

P(W) Q(Var)
3500 13 3000
3000 ( —P 2500
L— P2
2500 —
2000 i:Q;
2000 Q
1500
1500
‘ PN S e g
1000 1000
500 500
GCl 0.5 1 1.5 2 25 3 3.5 4 4.5 5 OO 0.5 1 15 2 2.5 3 3.5 2 2.5 5
1 @ ' t(s) ' ®) '
a) Active power b) Reactive power
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Vpcc(Voltage)
400

—Vpcc-d
—Vpcec-q

300 [

200

100

o

-100 2 3 4 5
t(s) (c)

¢) Voltage at PCC-vpee
Fig. 14. The powers and voltage at the PCC (P1: P2=2:1)

Fig. 14a and 14b show that the proposed controller gives accurate power division results even
when the load changes. (0s-2.5s: P;=2400W, P,=1200W; Q;=1735Var, Q,=865Var); (2.5s-5s:
P1=3335W, P,=1665W; Q;=2500Var, Q>=1250Var). Fig.s 16c shows that the system is working well
in terms of voltage.

4. EXPERIMENTAL RESULTS

To test the suitability of the proposed method, this paper presents an experimental model consisting of
two 3-phase inverters as shown in Fig. 15. The experimental results on power sharing for the two inverters
are presented in Fig. 16, 17, 18 and 19.

e ST P i

Fig. 15. Hardware setup for the experiment

2.0 — Inverter 1
Inverter 2

1.5
1.0
0.5
0.0

-0.5

Fig. 16. Active power sharing

— Inverter 1

1.5 Inverter 2

B e T P e e L e A R B T o R S S e e o BT R Ry
W e B i w [P BAS A SRS TS

kVAr0.5 ||

0.0

-0.5

Fig. 17. Reactive power sharing
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Fig. 18. Voltage at the PCC
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Fig. 19. Current supplied to the rectifier nonlinear load at PCC (phase a)-ipcc-a

Fig. 16, 17, 18 and 19 show that the proposed controller gives accurate power division results even
when the load changes. while the load is rectifier nonlinear (P=P,=1.2kW, Q;=Q,=0.5kVar), the
voltage quality in the microgrid is also very good, the voltage drop does not exceed the allowable limit.

4. CONCLUSION

The proposed control method for the microgrid containing nonlinear loads, and the power sharing
error was negligible (0.26%). The voltage at the load was very close to the allowable value, which
showed that adjusting the impedance value would not cause a large voltage to drop compared to
choosing a fixed virtual impedance value. In addition, the use of DSOGI-QSG improved the accuracy
of the power calculation block, calculated the amplitude and phase angle of the voltage at the load,
thereby making the power sharing more accurate. The current and voltage controller used PR to
eliminate harmonics, so the power sharing was also more accurate. The THD of the voltage generated
by the nonlinear load was also within the allowable range (5.21%). The simulation results show that the
proposed controller provides accurate results in power sharing, eliminating circulating currents,
enhancing stability characteristics and improving voltage quality. The proposed controller overcomes
the disadvantages of conventional controllers. The proposed control method is easy and simple to apply
and does not require knowledge of line impedance parameters.
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TOM TAT

BO DBIEU KHIEN CONG SUAT CAI TIEN CHO LUOI BIEN SIEU NHO
VOI TAI PHI TUYEN VA TUYEN TINH

Pham Thi Xuan Hoa, Lé Hién Thanh*, Nguyén Téan Hung
Khoa Céng nghé Dién - Dién tir, Trirong Pai hoc Cong Thuong Thanh phé Ho Chi Minh

Muyc tiéu chinh ctia bo diéu khién nay 1a duy tri sy 6n dinh cua tan s6 va dién ap trong ludi dién
siéu nho (microgrid) bang cach bude cac b nghich luu (inverter) hoat dong tai cong sudt dinh murc,
ddng thoi loai bo cac dong dién khong mong mudn nhu dong tuan hoan va dong nhiéu phat sinh tir sy
khong ddng nhat cta cac tham s dau ra. Tuy nhién, su hién dién cua cac phu tai phi tuyén hodc khong
can bang gdy ra nhiing thach thirc nghiém trong, anh hudng tiéu cuc dén hiéu qua cua viéc didu khién
nay. Céac song hai ny s& 1am cho viéc diéu khién chia sé cong suét giita cac bd nghich luu trd nén khong
chinh xéc, tir d6 tao ra dong tuan hoan gitta cac bd nghich luu, gay ra hién tuong qué nhiét va c6 kha
ning lam hong thiét bi. Bai bao nay dé xuit mot chién luoc didu khién gitip ting cuong do chinh xac
cua viéc chia sé cong suét gitia cac bo nghich luu va céi thién chét luong dién ap trong ludi dién siéu
nho. Phuong phap duoc dé xuit co thé phan phdi cong suat mot cach chinh xéac cho cac bd nghich luu
trong ludi dién bang cach sir dung mot khéi trd khang ao, khéi nay co thé ty dong diéu chinh gia tri theo
diéu kién tai, diéu kién nhiét d6 moi truong va nhitng thay ddi vé ciu trac cta ludi dién siéu nho. Ngoai
ra, d6 chinh xé4c chia sé cong sudt ctia phuong phap dé xuét khong bi anh huéng boi cac phu tai phi
tuyén hodc khong can bang, giup cai thién chat luong dién ap trong ludi dién. Bo diéu khién dugc dé
xuét khic phuc dugc nhimng han ché cia bo diéu khién truyen thong. Céc ket qua mo phong va thuc
nghiém di chig minh tinh phu hop ctia phuong phéap didu khién duge dé xuét.

Tir khéa: Piéu khién chia sé cong suat, didu khién tan so, diéu khién dién ap, tai phi tuyén, dong dién
tuan hoan.
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