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Power flow
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Real power flow

* Real Power (P;) flow between two buses is obtained by:

BN
—_ X sin i
R Angular difference
X Anglea between buses
VB
Where, i v,
_ i
P =Real powerin MW Angle
V; =Sending-end voltage la

V. = Receiving-end voltage
X =Line impedance between buses
O =Angle delta between bus voltages
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Real power flow

O Increasing impedance results in a decrease in real power transfer.
O Increasing the phase angle difference increases real power transfer.

O Neither increasing or decreasing voltage magnitudes has a significant effect

on the flow of real power.

O If impedances of parallel lines are equal, power flow is equally distributed.

O If impedances of parallel lines are different, real power flow is inversely
proportional to line impedance.
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Reactive power flow

* Reactive Power (P) flow on a transmission line is a result of
the inductive reactance of the load requirement and is

obtained by: V. x AV
Vs
Fo = Y

X COS O

Where,
Q = Reactive Power in MVAR
V =Sending-end voltage
AV = Difference between bus voltages V; and V;
X =Line Impedance between buses
0 = Phase angle between VS and VR
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Reactive power flow

O Increasing the voltage magnitude at the sending end increases the
reactive power flow toward the receiving end.

O Increasing the voltage magnitude at the receiving end decreases the
reactive power flow toward the receiving end.

O Increasing the path impedance between the two buses decreases the
reactive power flow towards the receiving end.
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Different Scenarios of power flow

Scenario 1

* Voltages are in-phase; Bus A voltage > Bus B voltage

I Eg Ea Bus I I Bus
| - = A I I B
MW
MVAR —
* No MW flow; no phase angle difference

* VAR’s flow from Bus A to Bus B
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Different Scenarios of power flow

Scenario 2

* Voltages are in-phase; Bus A voltage < Bus B voltage

I E.f- EE Bus I I Bus
| A | B
MW
+—— MVAR
* No MW flow; no phase angle difference

* VAR’s flow from Bus B to Bus A




Electrical Test (4) @} i

thAin & ]l Enlls
FACULTY OF ENGINEERING QENA

Different Scenarios of power flow

Scenario 3
* Voltages are not in-phase; Bus A voltage > Bus B voltage

—IT E, BES I I B;?’
MW ——

Eg MVAR —

* MW flow; Bus B voltage is lagging Bus A voltage
* VAR’s flow from Bus A to Bus B




Electrical Test (4) @} i

thAin & ]l Enlls
FACULTY OF ENGINEERING QENA

Different Scenarios of power flow

Scenario 4

* Voltages are not in-phase; Bus A voltage > Bus B voltage

Eg

e Bus I I Bus
== “ | e
— MW

MVAR —

* MW flow; Bus A voltage is lagging Bus B voltage
* VAR’s flow from Bus A to Bus B
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Different Scenarios of power flow

Scenario 5
* Voltages are not in-phase; Bus A voltage < Bus B voltage

E Bus I I Bus
‘i.' ) A | B
MW —

» MW flow; Bus B voltage is lagging Bus A voltage
* VAR’s flow from Bus B to Bus A
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Different Scenarios of power flow
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Scenario 6

* Voltages are not in-phase; Bus A voltage < Bus B voltage

E
_IZ EB Bus I I Bus
) o | B
+— MW

+——MVAR

« MW flow; Bus A voltage is lagging Bus B voltage
* VAR’s flow from Bus B to Bus A
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Different Scenarios of power flow

Scenario 7

* \Voltages are not in-phase; Bus A voltage = Bus B voltage

......... v E Bus I I Bus
‘ ~ o | B
E, MW

s MW flow > MVAR <

* Bus A voltage lags Bus B voltage, MW flow into Bus A
* Bus B voltage lags Bus A voltage, MW flow out of Bus A

* VAR’s flow from Bus B and from Bus A into the line

15
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Difference between series and shunt compensation

Shunt compensation Series compensation
Advantages O Control the reactive power at load. O Increase power transfer capability and
O The power factor improves and increases stability.
active power output which is available | 4 Improve the power factor.
from the source. O Reduce transmission lines losses.
O Improve voltage regulation.

Disadvantages » The Shunt capacitors does not affect Increase in fault current.
current or power factor beyond their point Mal operation of distance relay if the degree
of application. of compensation and location is not proper.

» The reactive power which is supplied by
the shunt capacitor banks is directly
proportional to bus voltage.

» When the reactive power is required less
on light load the capacitor bank output
will be high.

YV V
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Power Line Series Compensation Demonstrator
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POWER LINE SERIES COMPENSATION DEMONSTRATOR
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Parameter alue

Power Requirement

Current 2A

Protection Circuit breaker
Service Installation Standard single-phase ac outlet
Line 1

Simulation lengthy 200 km

Simulated Nominal Power 4500 MW

Line 2

Simulation lengthy 300 km

Simulated Nominal Power 3000 MW
Compensation 17 %, 25 %, and 34 %
Front Panel Meters

Ammeters 0-6000 A (1)
Phasemeter 0-60°

Varmeters 0-+2000 (3)
Voltmeters 0-1000 kV (2)

22
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Transmission line 1 (non compensated)

Simulated length ......................... T 200km

Bl ;
e ﬁ i A ¢
Imgedance c

’ ““““ R 'uugoon ) . . 3 l_’ ' MSS]QNU’Ei(z“)hn) oyt ?
1 00 SR 3 |

Transmission line 2 (compensable) ~ - - -

: ]

‘Simulated length

-5

Impedance . ; . S s, e

£ e e €y,
s % o —
SR ) T Lo i
/ : V”“ ‘;’y

2) TRANSMISSION ',"mz‘(a@uok.y,'.,—- oy
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Power Transfer Capability of a Transmission Line (1)

xoaam / 4 2
Powrer trans',ferjcépéb'iﬁ't"j;‘of ffanémié'sfén hne 1 L200 km) 1/ - -
3
& 1. Open alf the demonstrator sv.'ucﬁos Put transmnssnon hne 7 in gservice by
ciosmg botk sthchcc/c“} and Sr_- — G S e
o -\vf\ﬁ~ S i 3 - At
: 3 s 3 ; %
a...2

: Adj’ustit,ﬁ‘:ca;'i,éé.r\'pég;'szgitagé to-785v using the BOURCE adjustment. - -
5 s -u-_-—M-___- - o %

0.=0-3. vConnect 2 resistive load- c{ 900 MW to l.ne’_)_, A ’

=z .«—-zﬁ-"“_z/-/,,__.-—-—

O 4. Obsén.re that ;.he recelver v&l;age exceecds the ‘sender voitage due to
iy P RSEC - reactive pow==r bnxng gone'ated in -'-‘u(cess By line capacitance Xcz.‘ L

2

'Compensaie line'1 so that the ‘sender and r—cexver volta es are equal. To

do so, connect the requxred shunt inductor (abcut Z_Qszar) 2cross tha

“foad in order for The r&ceaiver VollZ0e 10 be as close as possitle- to the
‘sender voltage of 735 12‘7”\:—"— Se—— -

3 f“
6. On the r,.)hasemeter -Observe the prase hn‘t twsen the 'sender and
‘receiver vo!tages. “The phase shift is” about 5°

. which_is much less |
sthan 30°. Theréfere, ‘the power dema:‘d is well be!ow U'E“ﬁﬁv’e??a?ffcér
capablhty of fine 1. .

g .‘/ : . ' ~ 4

O 7 T"x rease the ioad rvx !ma 1 S 1ooo RAVAS Y

24
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[ 8. Readjust the shunt inductor across the load so thzt the receiver voltage is .

as close as possible to the serider vottage of 735 kV. The requsred shunt €
inductor should be 2round 150 Mvar

* & : -
-+ s ¥
a the phasemeter is about 12°, which is
power demand is. stlll below the power.

r

O 9. The phase shift now observed o
less than 307: Therefore," the
- transfer capab:rty of l‘ne 1-

ecewer voltages are equaj 2
the load: - Then: connect,‘the >
r) acrcss the k:ad xn order for 3

"endec an
i . First. dtsconnect the shunt lnductor frorn
; .requ:red shunt capacxtor (around 800 Mva
the recewer vcl:age to be as close as po

73.—.-; kV EEl e -

~>

O o120 1‘he pﬁase shtft now' observed on the phasemeter is abo I Therefore,

tihe povzer tra.nsfer mpabilit?’bf !ane 1 has not‘ﬁee’n reaf'-bed yet T iE

13,

= ‘Read‘:_st the shunt capacator ac*oss theg!oed = :that the recexver voitage
:-is as closa as possnb!e to the sender vOl
icapac:tor should I:—e about 1500 Mvar.

= —

: Cl 15, ._-J'“he phase shxft now obsewed :s abcun_ag_ "rherefore the pov.rer transfer
it iy capabmty of line_1 ha_s been reached and :5 4500}AW L-—’

i S _‘ Not_e ar the dlspla /ed phase angle differs ﬂ'om QJ‘— bymore than—' : : .
= 3T you may yramt-to: readjust. the' load ‘on fine 7 in order o 5, -
,eccurately measure ILS povzer tran.sfe'

el R R o

abﬁt‘ arzo' =2 - >

25
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Power Transfer Capability of a Transmission Line (2)

=
Power transfer capablllty nf transmission hne 2 {300 Km) :
O 186, Open all the den‘.onstramr sw:tches | H |

w—- .. )

)
-4 _17 Pt hansmssslnn fine 2 in service cbsmg switchie and 34 Set the
senes—campensatmn selecter to 0% Y

Line (1) 4500 MW 1500 Mvar

Line (2) at zero 2925 MW 400 Mvar
compensation




i

-

Cl 1 9 g -Compensate line 2 so that the seaderanc! receiver voltages ar‘e egqual. To _ -
T “1do s3, connect the required shunt inductcr (2bcut 2C0 Mvar) across the - -

> oad‘m orcder for the receiver’ vcttage to be as closs as possible to the
: ’ender voitage of 735 kV

Cl ’2_0_- .On the phasemeter, cbserve the phase shift between the sender and
: i receives voltages. The phase shift is about 177, which is much 1ess

. ~_ than 30-°. Therefore. the power demand ts be!ovz the - power transferc’
A ;_‘:_‘capabuuy of h):e Btz - L weppil. pen W :

. e i - ecscw

2 B lr‘rcrease the lcad or line 2 to 3600 AMW. ;
: 5 _ )

’-:'-CompenSate line 2 sc that the sender and receivsr voltzges are equal-

First dlsrcnnect the shunt |nductor R ig om the load. Tn=n connect the =
3 requnred sHunt capaciter (abocut 1 0CO M'/ar) 2CiosSs ne ioad in c‘t’d’e_rfm"e
s rece:ver voltage to be as close as pos e-"'e o the aer*der woltage of 735 k‘/

~:.— -). - RERELS . _7‘ 3 TSR 5 }__-______;'__._.--_.-;,J__
— 23- -,1’“he phase shift r}pw observed on the ;:hasemcter is about 38°, whch{ i§ =
5 s --much moae Lharna Thefefore the power demand ex"eed.._ the pcvl
S 'ft’ans‘er capability cf hre 2. >

'_V-_..,',-- ; S o -

-¥

D 24 Decrease th= load on line 2 to 292:% Ny -

L s
4 . —— = o - = - + e ——
Se- ,_ -'_';~‘

5 : A
D 25.. Read;us? the shunt capac:tcr across the lcad

so that the receiver voltaga o

-is as close as possible to the sender voltage of 735 kV T‘ne requlred sﬁun_t;_
capacxtor should be abcut 4C0 Mvar- : TES
- = B = 3 '. ) ) -

"2 > - )
C 25 Tne phassa shift now cbsarved is abcut =6-=. Therefors,

the power transfer
g “capability of line 2 is(2525 MW>> - ' .

- T e

3%, _you may 2t 1o readjust the Icad on_fine 2 in orcder to
s s - accuratel/ measure its powrer Lra,ns. er capab:l‘ry at 30-.

. = = . i - / . e ;-'5—

== Note: If the d"spla/ed phfase 3hlﬂ' ffers from 30-~ b/ micre than T
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Effects of Series Compensation on Power Transfer Capability and System
Stability

ST IO BHVULL IS NS UELUNIIES 0

T3 g

- : 7 2 e vansierred power (W) fp Ty e T pos Soe . g
64”’ ‘ ' Es istheline-tolingsendervoltage (v) - -~ N .
Is the line-to-line'receiver voitage (V) -~ z— -

R i 5

) X isthe reactance of the fine (Q)) = 2h g LE o 2

\ Xcé Is ige redctance of the series capacitor (Q) A P

6 is the phase shift ‘ L g

> P ) _'-;f)—etweeq the sender and receiver voltages( ), o~
. ¥ g

PR i
O ‘ : __ ;\Aﬂ'. g l

B, B %
g TRa e v ' 'ﬁ’)
i $ Lo “ N

G o : . 3

|
Ll

-
~
)
1
Sl
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The decreasa. in line reactance created by  series comg,_g_s_aﬁ_p_n is named
comppnsatxon factor;’k/.‘n\e value of'k‘ as a percentag e, is given by >
k‘%,._é-'-——cs x 1CO . : - ’ el
The power transier capability of a line increases as-the ‘compensation factor is 2
increased. The increase in power transfer capab:hty for a.given comgensation
factor is given- by %, : A T e v
20 - S = = -7 - =< S AT - = = R

2 = E R (e T o EC “AB iR e T e -
‘-increasa{ iy B ¢ ==} A/ # PP R A 5 =

Sa T S TR e egm

if, for example the line is compensated 3 4%,"the inc ==asa in powar transfer:
Vcc.pabtluty will be 51.5%- Compensauofﬂ‘gc_:toré.—{mtvvee (204and 70% are generally

_uged mérgby provxdmg an increase in power transfnr capab:lxty between 25 and
233 /o., - _’.Z;_-’/'»~ W

| \ N

\
T )
'

R oY, o ¥ 3

UNS""ABI_E CPEﬂ/%:“bCN

.-—7_-—/- = —--‘ = .J Pa e

A
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Open 2l the demonstrator switchie®. -

Put transmrission line 2 in service by ciosxng svvttche
senes-compensatlon selector to O"'A-

‘S22 and S4. Set the
= a2 - k’”— - N )

-

Adjust the sender voltage to 725 kV.-

." \

e 3 - 3 B 4
E Connect a load of 2925

transfer capab:kty of fine
found in Exerciss 1.

VW to line 2 This corresponds to the power
:hvxtt‘uout senes compensaton, as previcusly

»
Con-nect‘ Bie reqguired shunit capacitor zcross the load in orc

ier Jor the
recexvervolta_ge o be as close a2s possible o the sender voltage of 73S kK.
T he phasSs shift should

= SO0°, ¥ 3 ST >
- - 7_ /‘,—— - V . & -
- L4 o=
= oo = P e S R S -
Set the series—compensation selecter to 3 756 — Y
e *

" il
OEssSrve that the phase skt has decrea_*ad from
power demand on line 2, h

<. to 2bout 24°. The
3 from
wver, is st/ 2S2S S T AAY Therefore, series .
compensation has decreased the phase shift reguired ic trans‘_g_r_ttlgggme
er,. i i

T

amount of power, which, in tum, has improvad the st=ability of the system.

-

2 : _ s
increase the load on lines 2 to 38C0 8. -

3 = PR —

R=adiust u—ié shu

capaciior across the lo=ad so that the recsiver voltages
is =s close =2s possible to the sender voitage of 735 FV

-

e - <N 3 =
SIS =Tt Y : . I
The phase shift now observed is abou@ Tnerefore, the 1795%-s=ries
compensanon has :rvcrease’ the power transfer capability of !:ne 2 by -

AR T . — e —

3600 -« s‘v
—_— MW 2928 MW % 100 = 23% = ./ \/\/ ™,
t 3 2925 MW S = TNy
» - - - \\ - P
Set the series-compensation se!ectar ic 2496. h:
- T e
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%’”

0 12. Observe that the phase shift has docreased from 31° to about 25°. The.

- powgr demand on line 2, hewever,
is s \
mcrease in Compensanon factor hag | still 3600- MW." Therefcre, the'

D 13 Inereasethe loadion line 2 10’4500

"

,,,..,.

D 14 Recd]L.St the shuntcapacxtor ag;rosS the loac‘l

mproved the stability of the system.

sSo thatthe receiver voltage

004 s LY ) .
RORTN) hx.";-.c.l.'!\‘.i.u'n‘

AR
e Y

Y

7. -.‘.4

el

} ts as close as o =
2k s S \/\r_ p ssibje.1o the. sender voltage of. 735‘4}:\’/_’"
B i1s. The phase shzrt now ObS‘r-v;;j\',':f ERSENGr g e e
= S abo t o o _
cumpensatxcn has inc7easad Tho e ‘:u 32 Therefore the 34A series -
e ,_/-;-cv-\\_____ _ —l‘—Q.x.L..LILaDSfSF Capczbl“"/ of line 2 by
o /&uco MW/ <2925 M‘N
o 5 2925 NN T 100 5“

O

FACULTY OF ENGINEERING QENA

zero compensation 2925 MW —

17% compensation 3600 MW 31° 23%

34% compensation 4500 MW 32° 54%
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Effect of Series Compensation on Regulation of the Receiver Voltage

PROCEDURE , ¥

O 1. Open all the demonistrator switches.
R e = ot ; —

.-!‘ s
Gkl 20 Put tranemlss:on line 2 in service by closing bothi Qaand S4. Setthe series-
P compensatzon selector o 0%. ; e
- - . P R ¥ Sl / 3 ’ ’
B el 0 G ¥
0.3 Adjusi the sender voltc.ge to 7go kY. 2— S
22 , ST L il
O 4. Connect'aload ok2925 MW lofine2.
U , = .‘":4.:-":-; : . :
i B R, 8 f‘cnne& mn r'-‘-qured shmt ”apac'tcr 9«*:

rccexvervcl ggetobeas close as possibie to t.
The pnase ﬂ'cs. ould now be ;bcut VQ° i

I : Y WA

32



O .6 Dec*easa the load on line 2 by dlsconnec.ii)r}g fheﬁQOO'-’MW,_!o‘a_d-frgm this
S hne--.'_" - 3 _ . - S edl T A

- : - p = z,‘-_:;‘:.— . -
S o= S Observe that, due to cisccnnecticon- of. the SOC-mMMW - load from E/—_—? the
> T recelver voltage has increased by aocut(:i’/- 4_.---—‘

S an : = ES < -100 -
SR Eg /_,_,,,; ---- i &
=3 ~EE — " 2

o C! E F-leconnectthe OOO-?-AW Ioad to HeD = i o s
: : e > : : s e R AP Y R =
s o 9 Qet: the aerxec-—c"rﬂpe aauoh'éélecfof'ra?{‘f = ‘/L‘_
gt =3 ~.-_,4 ':*-_'-" == S - = = 7" = :.”:'v"_x-;f_‘f-/ : ."'_ =

G 10 Readlust tr‘e shunt cap=citor 2cross the Ioad so: th

thé rec:e:ver volt:-ga
e xs =s- close as posc:bte to the <=nd==r W!fage of 7..,5 ;(v S //-,_-j“ 2z ST

e Z - - A ‘. - - e -
2 -z = S U _ - 2 - Il

k - > = _—%\V -
LE-11: Da=.._,r==‘='=.._s_=,r the load on hr‘e 2 by d:sconr'e mﬁfsoc MW Ioad from th,s
z hr-e 2 ) ~ , — L =Sy :

.."’_—.

R “'—;'-‘—', s e 2 = - ) = ,__- oS = = A £ ./_,__—--»-: o0

)12 Ot;js{:rv"e-tr’a; th=2 receiver voiizage has increased by -z=bout 4 Scyf__f‘ue to 1
dlsconnect:on cf ithe OOO;-FA ¥V load fromi line 2. This increa

sewas about8345 - =
. ———— =3
‘withcut ==res compensa::on Merefore, series compensanon has =
s.gnt'zcar’ y r=cuced the incCrease in receiver voltage -
o -

Line (2) Full load no load voltage E

voltage E
0% compensation 735 kV 810 kV 10.2%

34% compensation 735 kV 780 kV 6.12%
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Reduction of Transmission Losses on Parallel Lines Using Series Compensation

Q Transmission losses due to line resistance (RL) =3 X R, X I?
O Efficiency % = receiver 10004

sender

O When two transmission lines of unequal efficiency are connected in parallel, the
sharing or power between these lines may not be optimum;

v" Highest efficiency will be less than maximum capacity

v" Lower efficiency will be at maximum capacity

O Series compensation leads, highest efficiency line operates at maximum capacity.

O The overall efficiency of lines are optimum when both lines have equal resistance to

. R R
reactance ratio. -2 = —L2
L1 X2

According to the previous ratio, line 1 is highest ratio so it has lowest efficiency (loaded).
O By using the series compensation, the power sharing is optimized and losses are

reduced.

34
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\
R AN

Calculating the required series compensation factor

ba reduced to minimum by reducing the reactance. ot/ne 2 wi
Xes so that

. \JIne < ih a series capacitor
Ry _ Ry '
Xis Xiz = Xes

This equazation can be rewritten as

R
Xu-xcs=%_x“‘
1

UINE 1 (200 kmy'-

e

which leads to

Xes =

and then'to

e

. 7;1"';:.., . N
/1 %a g
‘ EA N Y A
F T BTy
. . P4 e o : e ,. " ~ 3 “' . : P -
= : ':: : ' 2 e \\—:;-A-
50t (Ko = Ry,) = Xy x B) - . A UNE2(300km) .
: = ; Fres i :
Accorcing to Figure 4-1, the reguired senes capamtor would be-
k. \—"‘g)stgn)—(eon1oQ) S
<?'—'22.6Q’ R -

22—

4;(—)—“"(? x 100 =25.1%
£~

—_——

which corresponds to a compensation factor of

$ -
P

35



Electrical Test (4)

Ay madhval]) Fanlles
FACULYY OF ENGINEERING QENA

Procedure

-

O 1. Ogen all the demOnétratdf’ﬁifpﬁes. "

L 5

O 2. Putboth ﬁn'ei's{i‘ and 2in service by closing 'S'1; $2, 3, and S4. -~
.« ) s’ e . -

3 -
-

e A ————

%

—— T ———

Adiust the sender voltage to 735 kV. L

Set the series-compensation selector t0 C%. L/ :

3 s, s
- Connedta lcad of 6975 MW to lines 1 and 2. ~ #—

. Connect the required shupt capacitor across the load in order for the .
receiver voitage to beasclosa as possible to the sender voltage oft735 kY.
The phase shift should now be about 29, .~ - -~ ... e

— e

O 7. Cbserve. that the aclive power atme sender end“of .fine 115 abﬁd{ i
3 4530 MW, while the active power at the sencer end of line 2 is about .-
- 4 - - gl 3 -
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3000 M. T“herefore Iine 1 is s=
line 2.

‘\_/

8. Measure and record below ths=

calculate the= total current, I-r, carried by these lines.

1 = 3%56 : ‘/--

: 9_ Based on :the l, _and
2 lransmlssxon losses in lxne
o these ﬁnes_ IS e Y

I’ne 2 to be 10 L2
: se® = - ’
Tranerﬁ : o !osses in ﬁne i

Trareri:*.‘ =i

= 2
/
/

Overell transm:ssxon [oss

l,'e rrents - recorded
<5

TETA Y rh':te'-, Assurne the reszstance

—_

=

nding 1.S.times more =ctive
Na—

et
f/‘_:‘; ~ Zeam
F = T’

. 2 s aeE

' ¢;{

= TS M
= IR s SN
= S T

1 O Set the senes-compensat:cn selector to 25 oo

11 If necessary, readjust the shint

recefver voltEge is as cicse =s MEESET

-

12. : Observe tha.. the a.’“‘cN

ln ste'p a8, ca!cu!ate the
and‘Z’ Then, ca!ct_,la.te the overa_!l |osses ln

cof l‘ne 7 tc be 8 9 Q and that of

sower than

current carsied by llnes/—‘and 2. Then 37

capz=citor across the load so that the

= 10 the send#r witage of 735 k.
; e

S32 e power at the sender end of line 3 has de"reesed,

to about 4000 MW/, while the active powrerat the sender
i -r*..,reased 1o about 3450 MW. This me=ns l:ne 1
= c- times more powc:r us:an line 2.

OI Qﬁpw"‘ =

1\"5":‘ Mea_sure and record below the curr

et celcx‘!ate the total current 3. cerned by these hnes-;

- = -_—~_

QJ‘:»(\.

7 E—

Mot
\
l)

;{,

&,

>

end of line 2 has
-is now send:ng oniy

’ ? X

ent carried by hnes 1 and 2. Thena®

£l
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-

. O 4. Compare the curients-I, found in steps 8 and 13. -Thaoretically, these

currents should be equal: however, due fo the unce rtainty of measurement
‘of currents 1, agd L 7esulting from ammetler accuracy, you may find that the
currents/i:riﬁ% slightlyunequal: If so, compensate for the méasurement

ur-.cé:—.rfaiﬁi? by:’qc_rfgp;ing'mga values of current£ |, and I in step 13 using
-~ the equations befbw:- et M = ] :
PR e T A P g S L G U Sy A P e N B
et e e e - 1T (stepi3y ¢ JT fstzp @y - - L (step 13) > I_T Astep g)
. _— - - N - - - — - '
'1[1::1721:1&1}_ - G . T et l2{¢=orr=-c_*.e-=l}_' . 1
o o LF{@.@} S T . T (step 13)
Y - - o T eaata . . = -
. —_— T i S - - . —
F et Ty LW H T = lcompensated = ITyncompensatea
. 2 T oo e g L e T _
T RmEmmmmeel o 2 L oorrected =
TR e - L.
N corraces = Lﬂ T ITcompensated ;
% : Sy : . " K i i ; - ) __'- »
C x15. Based on the corrected currents.l; and L;"obtained’in step i4. (oron the
E ‘ceurrents recorded in'step 13 if correction was unnecessary), calculate the
transmission loSsesirifines. 1 and 2. Then, calculale the overall losses in
: these fines. S T S
'Frar:smi'ssicq losses in line 1 =T - = MW oy - =
-'*_rrahsmiss":gn losses in line 2 e == VAT ' .
¥ Ove;-_aﬁ transmission losses — = .- MY ;
- - g— A _ AT NN

: L

00 15. Compare the o®%érall transmission losses obtained with and without series
compensastion (fromy steps 9 and 15). You shog!d_,obsgwg that seres

- . ccmpensation reducés the losses by several megawatts. Though this
b rredaction ~not SEEm-to be significant, it should be kept in_mind that
reducing the transmission losses by as little as 1% will still. result in
appreciable energy cost savings, TN T s
e — " = - - e _.' ) . S ;’- d
5 - ] .
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Feedback

Email: hossam.herzallah7@gmail.com

Email subject: Series Compensation Feedback
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