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Abstract

One of the most common indicators in the efficiency of power systems is the
percentage of energy lost from the total generated energy " and the system is
considered to be highly efficient when the level of loss is small " but there is a fact
that the energy sent for transmission and distribution does not reach all consumers *
there is a substantial amount of this energy dissipates in the transmission and
distribution system in the form of technical and non-technical losses. The research
Is an evaluation study of the performance of the Egypt-Sudan electrical inter
connection line and the performance of the line was evaluated in terms of losses and
efficiency of the line and the use of mathematical equations to evaluate the
performance " the deficit in the target area was filled in a high way by adding a new
generation capacity. It was concluded from the calculations that that this line works
with high efficiency and near — low losses and high design presence.
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AV =7, 1, = (R +jX.). I (3 —42)
+ IS Cns Jla Y g e sgal) (i el e
Vg = Vg + AV = Vg + 7.1, = Vg + Z (g + Icy) (3 — 43)

L ole Jean (<) Aslaall 3 () Alslaad) (e Gia pailly
YZ,
VS =VR+AVR+AV1 == (1+T>VR+ZLIR (3—4‘4‘)

¢ IS Cand Jl Y Aga die Ll L

Y Y
IS=IL+IC2=IR+IC1+IC2=IR+(E>VR+<E)VS (3_4‘5)

s Jeand (-) Aaleal) A(-) Aalaall (o s g2l

YZ, YZ,
IS=Y(1+T>VR+<1+T)IR (3—46)

Nominal Il Model Of A Medium 1 4@k Je (i o gic J8 badl ddall Sl 8l @
Line As A Tow-Port Network

JSa e Eleaall a5 Jla ¥ Agas aie Ll Ailaa s Jlu Y1 dga 2ie agall Alilae ) g sa )l
ol LS Tl Aaball ol 5} aah Ky (ililaal

Vs = AVg + BI

IS = CVR + DIR
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YZ;
A=D=(1+T> (3—47)
B=127, (3 —48)
YZ,
YZ.\, YZ,
AD—BC=Y<1+T> —ZLY<1+T>=1 (3—50)

-: (Long Transmission Lines) 4% shall Jail Ja g (3-2-3)
daslisall 5l (C) Al e And) Jlat) Sy Y G (KM120) 3o ST 4l sk (S 13 3 sk Laall ey
Lall Jsh o pUaiily Leay 558 iy Jy ¢« Jadll e Lo ddaii a b S 55 (S Y Lial 5 ¢ Jaall ¥ 4 e
an ¥ Glo daall il |yl ¢ Taall (XL) ddfindl dleliall s (R) daalall dagliall dpilly JWa) 1
(sl bl U 5 ¢ 53 jha 4n ol Lalal il ) Jadl) LSS 5 y31a0) oy (Say 4dlé Jaal) Jad] 5D

polial (Sl e sa s LS Jaall JLin) g Sl YY)

IR

| |
! a
| N
! i Vel 6g
| i
| i

L | L = 4 | =+
| . i

Generator | Long Line i Load
Sending end Receiving end

A Y1 S sk Ji dadd 50 jiall 238ISA 5 alall (12-3) JSa
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: Port Network Long Line As A To Jishll Jall bl dalall cul 61l o

Jail) I Jiad oSy 4l adll Jola e 4y gl g Al COLeiall 5 dagliall alaiiall a5l | kg
JSE) A eia ge 9 LS dadll dalall cug) il aladii 5 ol pl Y1 Aoy ) DK 5 ) aladialy skl
:eUJi

= A,BC,D Ve

skl Jil Jaa el ol 53 5 RS 5 jilall (13-3)JSs

LS Jliiny) dga die ball 5 agall AV Jlu,Y) dga die Ll 5 agall c¥oles BUS Sy el e
Pk

JSal 8 LS o hall Jadl) 5 530l ¢ Sl Clgaiall Jadadia an y Sy 431 281K 5 000l iy o
:cUJ\

'S S
I — 1
c % B _
L g, 7 .' >
NI / b Va
» 3 ’n\ /
\ >
. CVR
\ 4
-

. Jaghall balls plal ALl cilgaiall i (14-3) JSi
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13g] dalall cul 4) Q;SS&USL)Jekﬂgj\}ﬂ\@ij\)ﬂ\:xﬁ}\aae\qil.n\__aig\ﬂ\ 6M i g
;L“A.gus.)aﬂ\

VRN, —VRy, Vs—Vgr

R

V.R% = %100 = %100 (3 —53)

d\.u)}“ L;I.GA e (&M\)M\Aﬁ“ Pr=} }S‘)Jﬁ\} Allxall B‘)Jﬁ\} 4,3‘)&)1.}:.\]\ B‘).\ﬁ\ Clua (Sa S o
Al B (e (A3 ) sall) Al Jlaa ¥ Alla 8 JLiin)
;d\.u)}!\i\ﬁm's)aﬂ\ u

Ss = 3VsI*s = V3Vs Is = Ps +jQs
P = 3Vglg cos g = \/§VSLIS COS Pg
QS = SVSIS sin Pg = \/§VSLIS sin Qg

d\.\ﬂﬁu‘}(\l@éd&'&)&ﬂ\ L]

Sg = 3Vrl"g = V3V Ig = Pr +jQg
Pr = 3Vrlg cos g = V3 Vg, = I cos @y

Qg = 3Vrlg sin g = V3 Vg, Ig sin g

Al ye 580 5 Alail) 50800 (e A€ 188 5 (X1) aall dial) Aleliall 5 (R) i slall (ya JS Cannsiiy
2885 Laig Jad)) e slia e (P gg) Alall 680 28855 ¢ il g pe ge 5380 8 i) 138 Caudliy Gy
¢ A Bl Ll 3Ea 53 il (Say s Taall Al Alelial) e (Q,ggg) Alad ) 5l

PLOSS = 3R12L = PS - PR (3 - 54‘)

Qross = Qs —Qr (3—155)
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33l Al i ) 5 (Transmission Line Efficiency) Jaill b e (i gan e I A8l
o0 b 0% JleY sie 5al pall Alladl) 5l @llgtioaddl I Jead Sl o) e & saiall alladl
- 4Ll 25

Pg
9% — %100 (3 — 56)
Ps
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2 Guadl

(O gedl- puaa Joy ) bl pla) &l pdi'sa i)



Olagead) — yaa oyl Jad olal Cipdiie il

-t 4adia (1-4)
idase (e 1oy 167KM sl U 5eS day ) by 22019 ol (8 deaall (5 paall Jay I & 5 380 Ty
B7TKM (5o Lt (13 gud i) 8 Anne J JS Ay gl (Ll g1 5) A (i By ol (2 (S5 5)
2l Gd 7 2 300 20 5 padl ilall 8 TOOKM Jsba s ez 191 2 4xila sl 2 50al) Jala
A,a)) aals sl < gl a s MW300 hall 5 seaill dasanaill Aladl) 3508 5 220KV Laall Laall

Ay pead) 80l (30 1dll e BOMW 4sila sl

0.0780 Qmm?/m 4 sl e slic ACSR sl (5 i) o sial¥) (e de gican badll &ilia 5a

—: (Calculation of electrical) Constants 4xilg<ll bill culsh Glua(2-4)

Laall (Z) 3l dnibaall 5 3K (C) a5 IS (1) Baall 5 (R) 3l ia glial) A

—sAlsl) Jadl) A glia (1-2-4)
A8l Jad ALK A glaal) coas g

Q (4-1)

s e IS Jiad s

aall IS L0 s (L)

g — 3%5 —1575cm = 15.75mm = 0.01575 m
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A=mnr? = m(15.75)% = 779.311 mm?

: (0.0780 ) (5 sbasi Jum sall fue il Ao sliall 5 (167 kM) s sboss (daadl) s sl s o L

R_pr _0.0780 x 167 x10° 6710
A B 779.311 B '
~R=16.710Q

-2 A<t Jadl) dilaa (2-2-4)
Laall Jsh b Jshasan 5 JS Ailadd) g eime o 5

= 22 [1+1 D] 4—2
21 4 nr ( )
L=1xLt 4m 1077 [1+1< ' )] 167 x 103
- * = |- D * X
or 12 ™\0.01575
~L= 01684H
-2 A<l Jadd) da) ga (3-2-4)
1l Sk b b san s S ) g e a5
2T €
C = Lt F/Q (4-3)

in(3)
2m X 8.85 % 10712

19
In (gp1573

*167 x 10® = 1.938x107°

C= 1.938uF

-2 A< Jadd) dallaa (4-2-4)
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Z=R+JoL = R+]J2nfL (4—4)
Z =16.71 +J(2m = 50 * 0.1684)
Z=16.71+]52.9 Q

—: Jail) Jadt 40 daabiaall(5-2-4)
Y=Joc=]*2m*f*c (4-5)

J*2m*50%*1.938* 107° = J0.000609 mho

=Y =J0.000609 mho = 6.09*10"*mho

—2 Al gl Ay gy Basaal) Badld) Cul 6% Gilaa (3-4)
cJadll Jsh e km JS0 dxiled) @

z=0.10 4+ J0.31 Q/km
s hadll ok e km JS 4 sand) Aadlidll @
Y =J3.65 x 107° Q~'/km
Jall Jaal Ll g agall cila gl LY ol 5 LY Jalee @

y=x+/f

Ig, Vg 3 50 JE 45, 1l sasy y () dus dgatia g 48 je Sy o) Cus ¢ A8 all Ul g 3l Bas g9 iy
Jall L glad 8

(nepers/m )oas s (aldy 5 Jiall Jad A gl ddllaall dadll 2asy (5311 58 5 a5l S =
(rad/m) o s Jail) Jad 3 junal oladW) Ay 5l 5 2aay (31 g8 golaiY) i = B

y=VZ.Y (4 —6)
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— \/(0.3257472.120)(3.65 X 1076,90")

=1.09 % 1073281.06

:(z,) Jall Jaal 3 jreall Aailedll @

YA
Zcz\/; -7

.(Q)gw&}dﬂ\kﬁﬁw\bﬁw\z Zc

[z | 03257272120
Ze= 157 /365 x 10-6290°

=298.7182 —894° 0
(y.1t) ball Jsha e lall g agal) il g Ui Jales o
v.lt = (1.09 * 1073£81.06 ) (167km)
= 0.0282 +J0.18
Al S il sy sanall il eSl oyl okl 5 s 0

cosh(0.0282 + J0.18)

0:0282 e—0.0282

= ——(c0s(0.18) +J sin(0.18)) + —

(cos(0.18) — J sin(0.18))
= (0.51432£0.18) + (0.48612 — 0.18)

= 0.984320.30°

sinh(0.0282 + J0.18) =
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0.0282 —0.0282

= S (cos(0.18) + / 5in(0.18) - —

(cos(0.18) — J sin(0.18)

(0.514320.18) — (048612 — 0.18)
= 0.18124£81.194
A =D = cosh(y.lt) = 0.9843,0.30°
B = sinh(y. lt). Z, = (0.1812281.194°)(298.718~ — 8.94°)
= 54.128472.218

o Sinh(y.1t) _ 0.1812/81.194°

= = 6.0 x 107*290°
Zc 298.7184 — 8.94°

-2 (O gl uan) (b gl oy 1) Jadd Aty Sl el il (4-4)
@L@JB)LLLA\ (,.\sl\ij‘yq.uﬂh}u);ﬂ\ (2 éﬁa}ﬁ:\.h;ﬁ) JMJY\ L_QJ.L@BJJSS\}J\:\J\ 3 J@Aj\ d)ﬂ
A atl) (Ll gol 5 ddane) Jin) ke

oo Lo 200 Tk
= — = = . v
V3 V3
(lﬂa LSJ\j A.L:M)dl_\simY\ uJL ‘53 5yl e
PRZSVR*IR*COSHR (4_8)
g
«106
[p= —® = 8010 _ 5674324
3VR+ cOSOR 3%¥1270170.8

(\.3.‘; Lﬁj\} ALM)JL&:MY\ UJL L?ﬂ' 3)..\3\ Jalza @
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cosOp = 0.8 = O = cos 10.8 =36.86°
(s (525 ddane) JLiay) Gyl & Ll o
I =262.43 £ — 36.86°
—: Al gal) (2 Syt ddaaa) Juw N sl B (g skl 3gadl (1-4-4)
Ve = A.Vy + B. I 4-9)
= (0.98432£0.30°)(127£0) + (54.128272.218°)(262.432 — 36.86°)
= 143074£35.07 kv
-2 dphgatl) (2 Sdigh Adana) Jlu Y ik B (g shal) SLAN( 2-4-4)
Is=C.Vya+D.Iy (4 —10)
= (6 x107%290°)(127£0) + (0.984320.30°)(262.432 — 36.86%) = (1073))
= 258.264 — 36.54 kA
-t Ol paa (Sl sl da 1) o e @il gilal) Gl (3-4-4)
s o) L
I = 262.432 — 36.86°KA
Z =16.71+]529 =55.4764,72.4698 Q)
Pross = 31%r(Z) (4-11)
= 3(262.43)%(55.47) = 11 MW

(1IMW) = Jiill i e 50801 <l gida -
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-1 Al el (2 (S gs Adaaa) Jle ¥ sk B shall 508 (4-4-4)
(2 oS5 55 i)l V1 iyl 8558 e (9 a5 sl 5380 laen ey
Pg = Pp + Pppss (4—-12)
P =80 + 11 = 91 MW
& Py =91 MW
Ayl 5 e A s A€ 1ol s ke o

PLOSS 11
= — %100 =12°
P, 91 o

Pross% =

-: Voltage Regulation Ratio 3 asiii 4aui (5-4-4)
QU1 ¥ ik sie gl G55 cym s siall sl o
:dhoy) Gashb G hallaall 34 Y5 e
Vs = 135.362£3.32° kv
Ve = V3% Vs =3 % 135.36 = 234.45 kv
5 s gl A AL o

Ve =V,
DV = % (4 —13)
_ 114307 — 220|
B 1220

100

DV =70.435%
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-t O3 gaall- sun (i S Jag 1) Bk B i (6-4-4)

Pr
= — %k —_
n 100 (4—14)

80 . 100 = 88 o
Y —
91 0
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cluagilly Al

~:daddl) (1-5)

il S el aliaall Y abaal) aladiuls (1 sl — e day k612 Apai Al )3 2y Jadl 14
388l e 5 il 5l (5 38 pal) aSail 33a 5 (e Al all g shlaall UL el Gaan Jidl) Lo ylad]
0 oL eS Jiil L3

52 s3nal) Ladll Cul g8 M ALYl (R-L-C-Z) baall A< 2l 5 Cal ) s o3 Canall S (e
pll Ay (Lma) Al g2l S g5 ddane 8 4200 5eS] Gl i &5 (A-B-C-D) 4l e Sl 45l
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Las (0 %88 Jaill 3eliS g abus yall o 38l o MW T bl 8 o2 ga8all o jaal) 40aS 5 9470,435 2¢l)
Lall sl L;_a)@ﬁ\ ¢1aYy) ‘_;:; Jy

-1Clma gill (2-5)

o e el S RdS el () 5 Cua A 3116 il JAA Jaall 4 ) 50 Al Jasy ol Y
Alia G5 (F...... ol @bl - clacludl - jaala - (Dl ) 53) dashaddl il ) ssnS) (e 2SUL
oo 8l aSatl) S pe oyl (e 2383 4 sl A0 ) Dlpall Cal 63 g 4 sl Aluall juas

A sl Agalal) Apliad) llea) e Yy Jadll) o1} gl CBle el 6Ly

Ja¥ bl ciua MW 300 I MWS0 (5 8381 ad ) da3 Jadll Jsa bl pall (e 2 3l ¢ a) I
el Al il jae aud b 5eSH slaeY) Ay ) i) Glaa 5 43S e Jadl) ddailag g 25U

Aad) ) lase Jalcal g agall ) jEia) Axal e 3yl e hadll cila i Jd& v

A gaiall 50l ) i) Glasa 3ok e 28l Qi Al il gae aladiul Ly
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