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Power Transmission Line

Characteristics
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Power Flow Over
Transmission Line
LetV, =VIJ andV, =VLO"
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Power Flow Over
Transmission Line

Similarly
. ~~ V?sdnd-ijV?4coso-1
PR_JQR :VRDIS_ J ( )
X
The real power over the lineis

2.
IDe:PS:PR_V fl(né_




Power Flow Over
Transmission Line

The reactive power absorbed by theline
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Ferranti Effect
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Voltage Stanility
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Voltage Stability
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unity power factor

Lagging pf
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Leading pf
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Multimachine Staboility
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Multimachine Staboility
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Power sysiem stan
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synchronous Resonance (SSR)
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ldeal Shunt Compensator
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Leading

Lagqging
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Injected Current

For V, =VOJ,V, =V,V,, =VI(9/2)
~ _VvOo-vO(d)/2) = _Vvo(6/2)-V
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Real & Reactive Power
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Power Swing Damping
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Power Swing Damping
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Power Swing Damping
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Power Swing Damping
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Example (Conti mued)
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Example (Continued)
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Components or SVC
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[SC - Equivalent Reactance

—
(1

_ P
=

=

(1>

@)

Q) (:
S

-

(A5 ==

) =

-
g
(&2

— L [ ]

GINGE
=

9 y svv

F . Cél
"Lchmg A TS0 0 OF GFF Bor ol
e\l [ 0EIC L )

I — - 3 _.| ~ r_r"_r"r _.‘ ) [
SIS TR CrEIECHIVENELIE

Q>
-
@
@®

Ly
'_l
(79
@)
(2
()
|®
=
(@
=
@
T
—
>

Wwelare X IS tne nuroar o



TSC - Transient-free Switching
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TSC - Transient-free Switching
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Switch Off ' Switch On
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TCR - ndamental Reactance
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TCR - Harmonics
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Magnitude Ratio
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SVC VI Characteristics
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Multi-Step SVS
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STATCOM - VAr Generation

N NFE= R ENREIE CJJre 1tlon of g flow g
CHIVENCH

auraly resigrjye NI EPERERON
LI ENOILCUE mrlgm Jes /1 zlfjel /

T4 2 inlen inlg et flows fromg ire
IS SEENINLORIIENSYAS and LENCONVENLEY:
9 SEISECHVENINE UGEHVE)NIBIELS

2R S ENRL ESCUIERNGNH CYSHNOINNE
SV SRIONIENACSYSLENREEREIERCONVEILETT
JENENALESHECHVENCAPCTUNE) IOV EINIONE

(=
—-
(1>
3
(’3
2
N
2
(=
(1>
—
=)



STATCOM - DC Capacitor Control
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STATCOM - Control
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STATCOM - Control

tlsie wiehin) peeltleigion (P IM) ezl
LiLd J\/MJ/ JENISE
s

[ ) 2 paidllellaveal eonyeriar,
J ‘

C
NOEELEIRCONEIBINES[IONSE

\/

o p e sinusalelel) PWAE Eplafdplelzipen gl
COINPONENEOINEIE ol roUE voJﬂclge mrngm rijefe
G2l 981 Ciangea 19y Cf rlrU flg) 2ltpler ip)e
cageleliofr valieiee o il mocllzition lneleis.
SNIENCElY

-—lﬂJT

U) (‘D

cr
|r

ﬁ'ﬁ
UW
(25

Jel

el igfr volieie)e JHIDFIJ?IHCS IlO19) TN
cligele-clegueel tggaloe)y nleudes s Lse

» )
3
cl

|_

eI
fagelenye, Alrerpeiiively flyine ezl

GOl
LOJIE) OUACENNIENISEGS



Capacitive

Lt

Inductive

79



SVC (TSC-TCR Type) STATCOM
Controlled impedance o
Mamimum compensating Mamimum compensating
curtent 15 propottional to curtrent 15 independent of
'_*‘h*m u--lh =3 systemn rolts
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tranner W1th IZEiIZ.-Eili.ltl'-.FI:: with both capacitive and
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in ductive o 1t1'- 1t.

Meanimum delay 15 negligible.
Mo harmonic filtering
rECUTE 1 recuired.




For Further Reading

Flexible AC Transmission Systems

The following two books cover most of the aspects of FACTS

[1] N. G. Hingorani and L. Gyugyi, Understanding FACTS Concepts and Technology of
Flexible AC Transmission Systems, |EEE Press, New Y ork, 2000.

[2] Y.H.SongandA. T. Johns (eds.), Flexible AC Transmission Systems (FACTYS), Institute of
Electrical Engineers, London, 2001.

The following book mainly deals with thyristor based FACTS deviceslike SVC and TCSC.

[3] R. M. Mathur and R. K. Varma, Thyristor Based FACTS Controllers for Electric Power
Transmission Systems, |EEE Press and Wiley Interscience, New Y ork, 2002.

The following book isaclassic. It discusses most of the early thyristor based technology.

[4] T.J E. Miller (ed), Reactive Power Control in Electric Systems, John Wiley, New Y ork,
1982.

The following book covers some of the aspects of shunt and series compensation and in genera
isagood reference book on Power Systems

[5] P.S. Kundur, Power System Stability and Control, McGraw-Hill, New Y ork, 1994.

Power Quality and Custom Power

The following books cover many aspects of power quality problems.

[6] R.C.Dugan, M. F. McGranaghan and H. W. Beaty, Electric Power Systems Quality, 2™
ed., McGraw-Hill, New Y ork, 2003.

[7] J. Arrillaga, N. R. Watson and S. Chen, Power Quality Assessment, John Wiley, New Y ork,
2000.

Voltage sag and interruptions problems have been discussed in great detail in the following
book.

[8] M. J. Bolen, Understanding Power Quality Problems. Voltage Sags and Interruptions,
|EEE Press, 2000.

Various aspects of custom power technology are discussed in

[9] A. Ghosh and G. Ledwich, Power Quality Enhancement using Custom Power Devices,
Kluwer Academic Publishers, Boston, 2002.
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