Case Study 2: Classical MPPT vs. MPPT with Wind Turbulence as Sear ching Signal

This case study contains 2 applications corresponidi the two types of MPPT algorithm: the cladsize, using the hill-

climbing method, and another one, which uses extrerseeking control methods. These applicationsleseribed below.

1. Uses the mdl-file nametppt 1. ndl

Scope: Evaluation by numerical simulation of th@ll-climbing (gradient) searching method used to maximize the

captured power of a low-power SCIG-based wind hebi

Application analysis: The filedat a_nppt 1. mcontains the system data. The mdl-file is orgahiae follows. At the
right is placed the plant (also containing the mioeque control loop), whereas at the left one s, from up to down:
the system data loading button, the scopes and someutation/display blocks (containing, for exaephe active
power calculation), the outer control loop impletireg the MPPT algorithm and the speed control I¢@mploying
some conditioning operations). The SCIG model idecbin theasntn. m s-function; a pre-computed wind speed
sequence can be foundvnt u. mat file.

One can use multiple wind velocity sequences/m@sfibr testing the controlled system behaviougcable from the
wind speed generator. The interaction between tl&C®/and the electrical grid cannot be changed. WieCS
implementation comprises the turbine, the driventréhe induction machine and the generator-siderber. The
electrical grid has been taken as ideal, becawsgrttl interface is not of interest in this appica. The MPPT control
parameter,k, and the sampling time are the adjusting elemefitshe control law efficiency. Some additional
improvements can be achieved by adjusting the petexshof the PI speed controller or by choosingoaenaccurate

method of estimating active power and rotationakshbgradients.

Running the application:

Sep 1: Load system parameters.

Sep 2: Select the wind velocity sequence accordingptar test needs.

Sep 3: Select from the menu “Simulation Parameters” a convenient time horizon and proeg#dthe simulation.
Sep 4: Dynamical system behaviour can be overvieweasning the scopes (left-upper part of the apptiodtile).
Operating point position and/or its variation arduhe ORC can be plotted using the LSS mechanioakep and

rotational speed data (vectqrar | andongl ) saved in the workspace from the correspondinges.o

Remarks: During its start-up the system works at constgeted; after few moments the control automaticaditches
to the MPPT algorithm. This strategy was choserabgse the MPPT control law starts working after dfistem has
reached a “normal” operating point; the integrateed by this algorithm has the corresponding vafuie rotational

speed as initial state. But this strategy can lamgéd by the user, if desired.



2. Uses the mdl-file nametppt 2. ndl

Scope: Evaluation by numerical simulation of tlestremum seeking control method used to maximize the captured

power of a low-power SCIG-based wind turbine.

Application analysis: The filedat a_nppt 2. mcontains the system data. The mdl-file is orgahiae follows. At the
right is placed the plant (containing the inneqta control loop), whereas at the left one canfsem up to down: the
system data loading button, the scopes and somputation/display blocks (containing, for examplee tictive power
calculation), the outer control loop implementite tMPPT algorithm and the speed control loop (egiptp some
conditioning operations). The SCIG model is codetheasntn. ms-function; a pre-computed wind speed sequence
can be found iwnt u. mat file.
One can use multiple wind velocity sequences/msffbr testing the controlled system behavioueceable from the
wind speed generator. The interaction regime betwlee WECS and the electrical grid cannot be chéingee WECS
implementation comprises the turbine, the driveniréghe induction machine and the generator-siderber. The
electrical grid has been taken as ideal, becausatid interface is not of interest in this appliica. The adjusting
elements of the control law efficiency are:

- the MPPT control (integrator) parameter,

- the sampling timg, es;

- the number of es intervals for computing the FFT (computation time)

- linear approximation coefficients (denotedass andbb in the application), used to obtain the operapoint

position from the average phase lag signal.

Some insignificant improvements can be achieveddjysting the parameters of the PI speed controller

Running the application:

Sep 1: Load system parameters.

Sep 2: Select the wind velocity sequence accordingptar test needs.

Sep 3: Select from the menu “Simulation Parameters” a convenient time horizon and proeettdthe simulation.
Sep 4: Dynamical system behaviour can be overvieweafsning the scopes (left-upper part of the apptiodtile).
Operating point position and/or its dispersion abthe ORC can be plotted using the LSS mechapioakr and
rotational speed data (vectgrar | andongl ) saved in the workspace from the associated scopes

Remarks: During its start-up the system works at constgeted; after few moments the control automaticadlitches
to the MPPT algorithm. This strategy was choserabse the MPPT control law starts working after dlistem has
reached a “normal” operating point; the integrateed by this algorithm has the corresponding vafude rotational
speed as initial state. But this strategy can laagéd if the user needs so.



