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ABSTRACT 

This work attempts t o present an a p p l i c a t i o n of graph theory 

t o solve some problems on power system analysis such as: short c i r -

c u i t , load flow and t r a n s i e n t s t a b i l i t y s t u d i e s , using d i g i t a l methods. 

The a p p l i c a t i o n are: i ) a s i m u l a t i o n of the CHESF system ( B r a z i l i a n 

Power System) f o r short c i r c u i t and load f l o w s t u d i e s , i i ) a simula-

t i o n f o r short c i r c u i t of a system where there i s ungrounded generator 

and i i i ) t r a n s i e n t s t a b i l i t y s i m u l a t i o n f o r a system where there are 

severa l machines. 



ACKNOWLEDGEMENTS 

I wish t o thank my supervisor, Dr. H. K. Kesavan f o r h i s 

idea of t h i s p r o j e c t , also Dr. M. A. Pal f o r some valuable sugges-

t i o n s and e s p e c i a l l y Dr. K. D. Srtvastava. I would l i k e t o express 

my sincere thanks to Mr. M. V. Bhat f o r h i s s p e c i a l help during tha 

p r e p a r a t i o n of t h i s r e p o r t , and also t o Eng. Leonardo Lins who gave 

me the data f o r the CHESF System. 

1 would l i k e t o thank Escola P o l i t e c n i c a da U. F. Pb, 

f o r p r o v i d i n g f i n a n c i a l help during t h i s work. 



INTRODUCTION 

PART ONE 

1. CHESF SYSTEM 

1.1 Some Con s i j e r a t i o n s 

1.2 Observations 

1.3 Considerations of the Single Line Diagram 

1.4 System Data 

2. SHORT CIRCUIT SIMULATION OF THE CHESF SYSTEM 

2.2 Considerations f o r Short C i r c u i t Study 

2.3 Balanced F a u l t ; Bus t o Ground Using Z Representation zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

DUO 

2.4 Line t o Ground Fa u l t 

3. LOAD FLOW SIMULATION 

3.1 Considerations 

3.2 Terminal Equations 

3.3 Mathematical Formulations f o r Load Flow Problem 

Using Y Representation 

3.4 Load Flow Simulation of the CHESF System w i t h Average 

Load Using D i f f e r e n t Methods 

3.5 Load Flow Study of the CHESF System using YgMg 

Representation and Gaus?-Seidel I n t e r a t i v e Method w i t h 

A c c e l e r a t i o n Factor 1.5 



PART TOO 

SINGLE LINE TO GROUND FAULT IN A SYSTEM WITH ISOLATED 

NEUTRAL USING GRAPH THEORY 

TRANSIENT STABILITY SIMULATION 



INTRODUCTION 

I . 'The use of graph theory f o r the f o r m u l a t i o n and s o l u t i o n 

of problems on power system analysis has become very important w i t h 

the advent of d i g i t a l computers. Here t h i s f a c t i s made use of tc 

^olve some complex problems i n power systems by s i m u l a t i o n . 

I I . Slmuj ' t Lon of the CHESF System f o r short c i r c u i t and .load 

f • ow. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

11.1 Short c i r c u i t s i m u l a t i o n -• For short c i r c u i t s i m u l a t i o n 

we w i l l show how t o f i n d a t e r m i n a l equation i n impedance form f o r 

the system using Z f o r m u l a t i o n . Three phase t c ground f a u l t and 

s i n g l e phase t o ground f a u l t are considered g i v i n g d e t a i l e d computa-

t i o n a l methods. 

11.2 Load flow s i m u l a t i o n - I n t h i s case we w i l l o b t a i n a 

te r m i n a l equation i n admittance form f o r the system. Using t h i s 

a set of non l i n e a r equations are solved by several i t e r a t i v e methods 

puch as: Gauss-Seidel and Newton Raphson. As an a p p l i c a t i o n of 

load f l o w , a simple study of the r e g u l a t i o n of the CHESF System i s 

undertaken. 

I l l * Short c i r c u i t s i m u l a t i o n f o r a system i n the presence of 

ungrou . i generators - Here we w i l l simulate a small system (given i n 

the book "Power System S t a b i l i t y " by Kimbark) f o r s i n g l e l i n e t o 

ground f a u l t . There are two generators i n the system, "here one of 

them has i s o l a t e d n e u t r a l ; Z f o r m u l a t i o n i s used f o r t h i s purpose. 



i i 

IV. Transient s t a b i l i t y s i m u l a t i o n - The purpose ofzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA thic 

s i m u l a t i o n i s t o o b t a i n a p l o t of the swing curve f o r & system when 

a three phase t o ground f a u l t occurs at one bus of the system. The 

p a r t i c u l a r system used here i s given i n the paper "Transient S t a b i l i t y 

Regions of Multimachine Power System" by A. H. El-Abiad and K. Nagappan. 
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PART ONE 

1. CHESF SYSTEM 

I . 1 SOME CONSIDERATIONS 

Our study w i l l be done only w i t h the primary system, i . e . 

the transmission system. We w i l l assume only the main t h i r t e e n s bus 

of the system, t a k i n g i n t o account i t s loads and i t s distances from 

the generator bu*. 

From the above considerations , the system buses w i l l be: 

1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAmm PAULO AF0NSO 

i. CATU 

3 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- ITABAIANA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

/. 
«4 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- BOM NOME 

5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- MILAGRES 

6 - BANABUIU 

7 - FORTALEZA 

8 - MATATU 

9 - ANGELIN 

10 - CAMPINA GRANDE 

11 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- SANTA CRUZ 

12 - RECIFE 

13 — GOIAN1NHA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1.2 OBSERVATIONS 

This study does not take i n t o account the f u r t h e r m o d i f i -

c ations foreseen by CHESF D i r e c t o r y . I t w i l l assume the s i t u a t i o n of 








































































































































































































































































































