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Bu calismada, elektrik donanimlarinin farkli calisma kosullar altinda performansini dederlendirmek igin gelistirilen
g farkl Benzetim-Uyartim arayiiz (Simulation- Stimulation Interface, Sim-Stim) modeli sunulmustur. Bu modeller:
i) ( h,Iz ) Sim-Stim arayiiz modeli, ii) Genel analog Sim-Stim arayiiz modeli, iii) Bagimli kaynakli analog Sim-Stim
arayliz modeli ( h,i@ ) Sim-Stim arayiiz ve genel analog Sim-Stim arayiiz modelleri, oransal-integral (PI) kontrolor
iceren DC motor hiz kontrol sistemine uygulanmistir. Ortaya ¢ikan gevrimde donanim sistemlerinin similasyon
modelleri Matlab/Simulink kullanilarak gelistirilmistir. Araylz parametrelerinden 6rnekleme peryodu ve zaman
gecikmesinin sistem kararliigina olan etkisi simiilasyonlar ile incelenmistir. Dijital ve analog oransal- integral
kontrolérlli gevrimde donanim sistemlerin calisma performanslari karsilagtirimigtir. Son olarak bagimli kaynakli
analog Sim-Stim arayliz modeli lineer bir elektrik devresine uygulanmis ve devre elemanlarinin farkl dederleri igin
zaman gecikmesinin maksimum gii¢ transferine olan etkisi Matlab/Simulink ortaminda yapilan simdilasyonlar ile
analiz edilmistir.
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ABSTRACT

MODELING AND STABILITY ANALYSiS OF A SIMULATION STIMULATION INTERFACE DEVELOPED
FOR TESTING ELECTRICAL HARDWARE

CADIRLI, Dilek Nigde University Graduate School of Natural and Applied Sciences Department of Electrical &
Electronics Engineering

Supervisor: Assist. Prof. Dr. . Saffet AYASUN

In this study, three different models of a Simulation-Stimulation (Sim-Stim) Interface which is developed for
evaluating the performance of electrical hardware under various operating conditions is presented. These models
are as follows: i) ( h,I@ ) Sim-Stim interface model, ii) General analog Sim-Stim interface model, iii) Analog Sim-
Stim interface model with dependent voltage/current sources. ( h,I@ ) and general analog Sim-Stim interface
models are applied into a DC motor speed control system that includes a proportional-integral (PI) controller. The
simulation models of the resulting hardware-in-the-loop (HIL) system are developed using Matlab/Simulink. With
the help of simulations, the effects of interface parameters such as sampling period and time delay on the system
dynamics are investigated. The performances of digital and analog PI controllers are compared. Finally, Sim-Stim
interface model with dependent voltage/current sources is applied into a linear electric circuit. For various values
of circuit parameters, the effect of the time delay on the maximum power transfer is analyzed using
Matlab/Simulink.
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