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CONSTITUTION OF TELECOMMUNICATION FACILITY
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Fig.12.16  TELECOMMUNICATION CIRCUIT DIAGRAM
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TR hG ORERERT,
@ SEA V=5 YRR
W OB A PP WD
B 2 &/ N 000 GV)E
6 EREAHE _
| -..-%; Bom A P G
- 3?57 B B 006 (VA VoYE
ﬁ%ﬁﬁﬁﬁ -
ﬂ%aiﬁiﬁ%ﬁmA%ﬁﬁbﬁﬂﬁh*nfm&&@?ﬁooﬁﬁhmmt%
%ﬂ&ﬁEﬁwiﬁﬁﬁmﬁ@éﬁﬁo

1)%§§i§ﬁ§ﬁ | .
e RBROR 0 BEYTIS VR
B OwOHR . ERER WW SR (%)
Barka . 1155 20.0
Rusail : : 688 _ 18.8
“Ghubra (33kY) -~ 9% 16.5
Ghubra (132kV) - 258 16.5
‘Copper Mine 210 16.5
Khabourah T80 . 20.0
" Sohar - L 75 S 16.5
D REBOAvU—§yRBE
5 E KW 1 vE—5 vV 2RIE (%)
@t @ ) |
2157132 - (ﬂﬁﬁ%‘) : 12.0
- 215714 GBRE) 12.0
132/33 - GEEEAD - 10.0
B B 4 | |
- OMEWA SEBES h%fﬂ’&{;‘im‘?%o

{n Barka P S, E’Q&C’)Qﬁgﬁﬁiﬂ!ﬁ :
Barka iﬂﬁ@%ﬁ%ﬁﬁ&ﬁ% Lt &mﬁﬁ@ﬁﬁ%iﬂﬁca)m BT, Th
Liiﬁ-ﬁ&gﬁﬁ@ﬁﬁ\ * ﬁ%ﬂi ﬁ?ﬁ*@éﬁ‘ﬁﬁﬁ%é’%h\ BHRMLL VRN
ﬁﬁﬁ%ﬂbr’—i ’&ﬁtﬂ?‘ ) CD&%T’C H3,
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£§ﬁ®ﬁ§$&04/8 P/A?;?

Iﬁ’ﬁ%‘l‘ﬁk}ﬁb*?"%ﬁ@’ﬁ@ Emﬁmﬁ%lable 13,21 kA ‘/L-"ﬁ VAT,

7"'5?F1g 13 16\*}]‘?0 .
Table 13,2 “Demand of Substations

)

~ - Year - _ 3 . I N
Sub- 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995

Stationd B N R RS A

AL Falaj 8| 94| 105 ] 14 |-122| 120 | 186 | 18]
Wadi Khabir | 84 | 94 | 105 | 114 | 122 | 129 | 136 | 143
Wadi Adai | 83 | 94 | 104 | 114 | 120 ) 129 | 135 | 143
daboos 16 81 - 95 110 - 120 | 131 136 1 M1

Khwair | 50 | 65| 8 | 105 | 120 | 13| 136 | 141
Ghubrab | 89 | 96 | 103-{ 110 | 115 |- 120 | 125 | 130
Airport H. 0 s | 95| mo| 17| 124 | 132 wul
Rusail 187 | 191 | 196 | 203 | 211 | 20 | 228 | o
Seeb Palace | 48 | 50 | 53| 56| 59| 62| 65| 6
Barka | 4| 50| 554 61| 68| | 8
Husanna | 19| 22| 5| 2| 8| B| 4
Rus taq ol | | 2| | % &£ B %
Swiaiq o | | W | | 8| 4| 4] wx
Khabourah 13 16| 18{ 2| 24| 21| 3| %
Saham 93| 91| 2| | 4| 9| 5| &
Sohar 0| 3| 4| 50| S| 66| | #
Shinas g 10| 1| Bl 1| 1w 20| »
Copper Mine - 1m1 17 17 17 17 : 17 17 17
Buraimi 5 | 66| 75| 8| 95 | 106 | 16| W
Tbri M 520 61| 68| 78| 8| 9 | 10
Grand Total | 1031 | 1183 | 1326 | 1468 | 1509 | 1729 | 1852 | 19%

(853) R AR o

{ ) :Unified network of the Capital Area
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e

) rf‘ﬁﬁfﬂ‘ﬁt&\ Original stageé:Revmed stage. @2&%%‘5}7&&(1,\ 5,

unbmﬁmﬁmmﬁ@@béo-;
S S S I S |
‘Original stage - a. Bar_ka.‘P.S..(Z)BﬁJ : T2OM  (Type-AFHY)

~ b, " Airport heights S.5. : BR%%
e c. Khuwair S.S, OEEHR : 275/152V, 275/33kv
19884 & U 19894 @ B HFH K (Fig. 13.2~13.4) W & OXHTH o %,
Reviséd_ s.ta:ge K A Béfka P.S. DI : TAOMW  (Type-FHH%)
. b A'irpo:l‘t.heights S.S. 'é{,
c.  Khuwair s. S.OEESL : 215/132kV, 132/33kV’
1991#:4:@1995iﬁ®;f~&af$:(ﬁg 13. 5~13 18 ) o ORBTIT » 7o
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13.3.2 W B B B
(1) Wit WEHK
. 1988@73\@1995&@?5’73%&%F1g 13.2~Fig. 13,60 ¥, u@ﬂfiﬁn%r KBE g
ﬁﬁﬁ%ﬁﬁ?&h@hﬁﬁmﬁﬁﬁﬂm®&Mmcm%mm%&b%ﬁ%%@&
Wable 13,36 R MER B, | |

Table 133 Result of 'POwer_ Flow Studies

1 tten vear | 1088 | 1089 | 1990 | 1085 |
Power denand o | L0310 | 1183 | L468 | L9
onee porer foss (08 _(313%)” oed | oa | OB
Reative power loss (fVar) | 176.35 | 164.95 | 308.47 | 498.52
CMRalai | % 5 | 3 | 8
Wadi Khabir | 25 15 30 50
Wadi Adai 10 10 % | 50
Required | Qaboos 10 1. | 25 B
Static ﬁirport K. _ - - 25
Condensers” Khuwair - - 30 45
| (Mva) Rusail’ 25 - - 45
Rustaq - - - | 20
Buraimi - - ‘ 15 40
Ibri - - : 15 55

" Total % 50 170 w5 |

D 198D FHH
19884 DL F @S O M A Fig. 13. 210K, |

O OBarka P.S, O X 160MH(B0NAX 2) T % OyitBarka PS¢
%ﬂaSS%E&Z%WZ@%T%@éhéo#ﬁﬁ%ﬁ%ﬁﬁ?éfﬁhﬁﬁ
Statlc condenser@iii%ﬁ\m 7% 5 (Table 13. 3) o ﬁﬁﬁ?ﬁ\l[ﬁl#ﬂf’gibﬂ
POEBEABARMIZLD & &R0,
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) 1BYEORE

lsasﬁmiﬁ#iﬁinﬂ%mr?w&ﬁig 13.3&F1e.18. 4R Y,

& 0% Barka P.S. mmm*szonw(aomx 1) EHLB0T, Barka S8 o
cu275kv ﬁﬁ%ﬁ@ﬁﬂ&famﬁé KB, S

Fig. 13 3::& 2?5;& émami:sﬁ%ﬁm:mﬁé@ﬁﬁ@m F:g 13.44%
Barka s s a:r{huwau 5.5. %275kV &%&&fﬁﬂfﬁém&ﬁ@?&éo

g 184 ﬁ@&ﬂ% 1 lma@ﬁ: L ﬁwmﬁﬁm%ﬁﬁfﬁcm&u &,
—J Flg 13. 373 JRusail P8, ~Ghubrah S.3. RO R &R (ACSR 240mn?) mﬁﬁ
FEWRDL 2 [ﬂ&%@é%@ﬂ (1444472 Lines) 24383 %o _

p@i’*&bkhuwmr S.S. &HW L. Barka S.8. ~Khuwair S.8, FeﬁL.Z?Sk‘JE HliR %

?&u:: hidi emw ZTBRV O L s Bl T s BRI C50MADStatic
condenser - AAETH 3 (Table 13.3) o

D 199EOTHE

Isglﬁtaifiﬁ?iﬁinﬁ@ﬁﬁ%hg 13.51% 9,

C O4EiSBarka PS5, SRR . HI77 (X TA0NH (B0MW X HfaJ:UfBUHNX 3) &
233, _ﬁ@ﬁ%ﬁ%@ﬁﬁ?iﬁ&é_nfw.mi’zﬁﬁ%m:;%_ﬁ%&&iﬁ:m Lip
U Khuwair ~ Wadi adai® & UKhuvair ~ Qaboos RRMUEDH TS, “h
o ORRUA | TRISIET 3 2. BOOBRBBGHAR LD,

E%Rusall'vﬂlrport heights ﬁﬁ&ﬁbﬁﬁﬁ‘t‘%éb‘\ 5 @ﬁ%ﬁfﬁ 1 Iﬁ]&ﬁfg
&L—céf&a)ﬁéﬁﬁrﬁfﬁﬁﬁm&é iz,

'@Eﬁﬁﬁ Q’}Stat:c condenser iX170MVAT % 2 (?ab_le 13.3 .

O I9EEORH

1995 O RBEROPRERL. 13,657,

O ttharke P.5. OROBEMIANE L CHiabourah 5.5, MEEEEL.
D H 7 A4480HW DIBE OYRIWEST - 2. BBEMBEORBOEES LA
BRI B RBREEYD, o

UL+ Khuwair ~ Wadi adai. Khueair ~ Qaboos BEY Rusail ~ Rirport
mmwsagﬁﬁmuﬁﬁmaa%ocnamﬁﬁﬁﬁ1@ﬁ§¢?5&\§@1

PRRSBRAC L2, BEREEOStatic condenseritdISMAT & 3 (Tablel3.3).
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2 FEVEORE
Barka P.S.~Barka . 5. ~Khuwair S.SERMBARMORELNET 31y

220KV . 2T5KV X LX330kV @ 3mgomm—c&mmmm51'995%3:3&
BB UL RERREORRRK. SR EIAERFERO TERE LT Stati,
condenser O REROHMATable 134T, &R RERRBOPRE Fig 134
@T5KV) < Fig.13.7220K) & XtiFig. 13.8(330kY) & B hERFT,
EEERONMMEL. REAROBEN L S ORUHOBERILEERIT4Y
MORBME Uk, 5. Barka P.S.. Barka S.5.. Mhuwair S.S.. Ghubrah 5.5
& URusail P.S. CHENIXBETH 3, Static condenser@dé%ﬁﬂ)ﬁimei %

RBRENRELA, ' '

m&m#&%\ 215KV & %Okvavtzféeﬁz;tfwaﬂ DEM220KY DR
%, —Fis 215KV &330kV am:msw MRS S, DTOBRILY 25
BETRo &L, _
| — 20N SEERIIY & TRAERADE (L 20 ORAAE TR,

— Barka P.S. OHATAOM OEBIM & LTIt 220kV 2 IRIBMWY 4 XhHKS(

TR E@ﬁmaﬁﬂ#ﬁﬁaﬁa R

— 215KV RREIRBR. 20@%&9&@@71¥Eﬁﬁ%ﬁgbwﬁé% Ex

| XWBLLTEAUMEERITE 5, s

— 33000 HRRBEADE <. FRBELRRT 5101 b5 HMLTH

flomant ZEREBERBREO TERINACH S, |
— ?ﬁ@mﬁﬁﬁ (1995@1’!-{»’%1?&92 000MN) % ERE 3 & 330!{\! Li;@ﬁfi
WLEZOID,

1310



Table_13.4 Comparison of Transmission Voltage Classes

3,156

-Noteé,j' - _
- {1} Annual cost factor

-8, -0.1259 for. substation,

b. 0.1098 for transmission line.

(2} Cost of power loss and energy loss

Transaissiqn B _ -
: Voltage 220 KV | 275 &V | 330 kv
Cost & Loss C ) , o :
'}Construction Cost. (Thousand RO .y - - -
Substations - 13,728 | 15,664 | 17,452
| Transaission lines 9,003 | 7,319 | 7,880
| Transwission Loss _ ‘ '
| Peak power loss = (KH) | 6,465 6,399 5,142
Annual energy loss (10‘ kb | 21,35 | 21.13 16.98
Static condenser . . . (HVA) | 440 | . 415 385
Annualicost . -_.(Thousand RO) | _
Substations ' 1,728 1,972 2,197
-Transmission lines 994 810 | 865
Power loss 230 227 183
Bnergy loss = .- - 204 202 1 - 182
Total 3,211 3,407

“a. 35.55 RO/kW/year, which is annual fixed cost of Barka P.S.

b. 9.54 Baizas/kWh, which is variable (fuel) cost of Barka P.S.

_{3} Annual energy- loss

- The following. equations are commonly used to establish annual

energy loss,

Ploss-g'?ﬁﬂ (hours)x Pm X Lr

Where  -Ploss : annual energy loss

" Pa : peak power loss

Ly :.rétio of average power loss to peak power loss,
: ~ obtained from an experinental equation of Buller

-Woodrow;

1Le=0.340.7¢%, where £-0.55 annual load factor

. of MEW network,
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¢ WFREBOREET

‘Barka 5.5, &Khuealr S.S. cﬂﬁ@*aﬁ%ﬂiﬁsﬁ (275/132w> B, 20, 1y
RABIRIEL. ﬁﬁﬁﬁt%ﬂ*iwvbﬁﬁéﬁm?%ouufﬁﬂmﬂ&&w
5.y MR, 120WA, LSONA, 200MAR SUZS0WATH 5, £hENOa, |
ARICOVT, 1991 £ 10950 € — 2 RIS SYRIHELT > KRR o
KRR S = B E LCOSONME RS B

— Balka S$.5. D= P‘ﬁ%o)\'yﬁ Khuwair S S 0)“va !‘ﬁ’i‘S-’\Jﬁ'&
 ¥a, | _ |
m—ﬁh¢®ﬁ&ﬁﬁlAvﬁﬁmbtbmmﬁﬁﬁwﬁﬁﬁkmbum

— BEROREE | HMEELT b, REBABRECE DR,
19914 & 19055 0 ¥ — » BRI 5V 5y MRAIER (2.2 FEBNAOH-
CR) @&ﬁ%}?ig.la.guh(znzi:a‘a Table 13.52EEBOEEAE &= & OV HiEm
CHLEDOTH B,

PRISRC X3 o TREESOZESONAEL. 1991 OBHAHY
Barka S.S.T65%. Khuwair s.s.fﬁd%ar‘;&; '
% # 1905% O A1, Barka 5.5, T55%. Khuwair 5.5 CT0% & 5, W
&b\ﬁ%ﬁ&%ﬁlﬂv9ﬁmbfb\ﬁbmgﬁﬁmﬁﬁ#%®ﬁﬁﬁﬁﬁm
?5 SR,

Table 13.5 Power Flow of Tie-Transformers

_ (Hva)
Year 91 | 19%
Condi tion 's.S. | Barka | Khusair | Barka Khuwair
of Cperation 2501VAX 2 | 250MVAX 3 | 250MVAX Z | 250NVAX 3
Normal 324 476 275 521
Barka S.S. Tr ' ' '
‘Zbanks ——lhank | 248 | - 54 207 586
(250MVA) AR
Khuwair 5.8, Tr’ o _ - '
3banks ——2banks 39 |- 429 | 32 47
(500MVA)
Barka S.S.
— Khuwair S.S 372 417 325 463
2Lines ——1Line _ s
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W R E R |
LRERAHERRO REMBIRN Y Fig.13.10~T17.13.16 7 F,
D olEOKE |
Pig.13.10 W\ 19914 0% M b0 45 % Barka P.S. OEMIC B L.
Mﬂa&&&hma&&@@2@&%@&@@@lﬁﬁ%mﬁbkﬁéfi%@
 Fig301 @ AflEBarka S.S. OFHMKEN L Barka 5.5, ~Khueair S.S.
gm?@&%@ﬁmﬁml@ﬁ%@ﬁbhﬁé?%%oM?h®#~xt§%@ﬁ
WEETH D ARREHORBRBITE 3.0~4.0 Bl IR S,
) 1995EORE S
Fig.13.12 . 1995% 0¥ Yidebh T o8& Barka P. S. DTN L.
Barka .S, ~Barka S.5. M0 2 MAHERBONO [ EBIL A TS 3,
Fig.13.13 . P\L_%L%Barka. S.S.@ii&ﬁ%_é:ﬁfﬂ L. Barka S.S,~Khuwair S.S.
Bo2 [ﬂ%ﬁiﬁ%ﬁ@@@,l [Ej &R % B X L;fci%é‘fl’i Lo WFhdh —2 & HREiE
REETH Y. ARRERORTRBIRE 2.0~3,0 BIRICIEIINS,
199145 & 19055 & CRBBBIB & 1LE L 2 1B . LA LT 199550
&ﬁ%ﬁf@ﬂﬁWﬁ&ému:numm#mﬁﬁfﬁwﬁmh%mtmﬁﬁﬁﬁ
 Copper mine &Sohar (23 B3 L 1995% ¢ HiKhabourah 1237 L < BEWAA
ok EiEB, | |
Huabourah 129 LV BIREBIRT 2 &, 130V BREOESIAKE Sh, RE
BRI OMAZEAINIFCEBL TN (A0, RBEUL v EFEEIhZ 2
s, o
9 BIHBREEN | : |
R -PHLAHT, BRIREIIIED. 10, 0,155 500,908 & L& 0 EAE
IMHEEFi . 13. 12, Fig.13. 145 X0Fig. 13,15 2 AZART, ARLI95ED
¥ifist (Fig.13.6) TBarka P.S, O FIMHM L~ Barka P.S.~Barka S.5.3% -
B ] BRI L o, FRRIBUNE < 5 300 T URREWOBIZIA S
B, 0.5DDBATOHRETH D ATRLRA. 5~4. (DRIt
3, REROEREY - MEXCHET RN 0. DUNTRES L. &
THEHER AL C SIRRERE Y - OB LD 0. 3DUNBECRES R A,
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4 ﬁ%@%ﬁiﬂ%ﬁ

Fi—Ailadtc, AFOBERENE A VY “5’ v ARtk ('@il’ BIETRD o
*ﬁé‘tb%@éﬁib?%ﬁﬁﬁ% F1g 13. 146m ﬁﬁfﬁ’ﬁﬁ (&= &ﬁﬁ%ﬁﬂd) DR

- Mgm1sawfo"

ﬂﬁ%lg%ﬁ‘—@ﬁ?ﬁﬁzﬁ (Flg 13.6) "?.’Barkd P.S. @%Li‘ﬁiu—ﬁfﬁ U~ Barka p.§,

- ~Barka S. S ﬂiﬁﬁ’&llﬁlﬁﬂﬁﬁbko umﬁfiﬁré:ﬁ?li\ ﬁﬁ‘ﬁﬁ@?ﬁﬂi &%
: h“(.'b\?‘ab\ MEW ca,mu\ %ﬁﬁﬁ!?)‘ﬁﬁ( %ﬁmﬁﬁmﬂﬁ%ﬁ‘ﬁﬁbffl\émm

e

TREEET 0)3*%&%%[@:0% % (E AN ) f__&bs AR ORI ENI NG
@J%Lﬁx %é&tﬁ‘*&:mﬁﬂﬁ%o '
yﬁﬁmﬁ‘fﬁ&m TR GREH L Y rﬁiw‘%ﬁm&‘éﬁﬁ) PHRHE
Eﬁ')ﬁé?&%ﬂ%vb\ LEE 6%?@5@%@%‘1&?3) 2, < L DI, ﬁ%ﬁm%ﬁ%’i&w
ﬁﬁuﬁa%%géﬁﬁ?a &mm%mmw *fﬁkdﬁﬁ%ﬁmgﬁﬁﬁi
B BER BT R AT BRI LR B, |
ﬁ@muaurﬁ&ﬁ%mx&maMmcmm“mu ﬁﬁﬁ%ﬁké%ﬂm
Mo bBETHD, o
W Oo#® B E

'ﬁ%&in%ﬁli1995ﬁwﬁﬁﬁﬁ%§c'iTo7’:0 F1g 13, 17 ERHROER AR LT
mﬁ'}ﬁ‘i"ﬁg’o .

BERRFOFRAROBAMIROEY TH Do
’ 275gv'ﬂ&§§(sarka'9;s.) 6.097HVA (12,860
{32V 194K (Rusail P.S.)  5,635HVA (24.6k0)
3y B (Khaaic S.5.)  1,6898 (29.5k8)

(6) Barka P.S. K% O BHEBIRMN
| Barka P.S. E%&@ﬁﬁ@ﬁ@ﬁﬁ%ﬂ?ﬁt L. Knabourah S.S. & {huwair 5.5.0

WwEEERE hﬁﬁbfﬂﬁﬂfﬁ%ﬁoko Fig.13: Biil(hahourah k. Fig 138
Wt¥huwair i&ﬁ%%h%hﬁﬁgﬁﬂﬂﬁ& LEBAOPHETH D, &R OMNER

 %ﬂ7/Xl\4%m(%MX6)&Lkp

hgmﬁwﬁﬁﬁﬁkomfﬁ\ﬁﬁna@Kﬁbtﬁ@f%@ SEENIER

ﬁ@?ﬁkéhrmhﬁﬁﬁﬁnﬁ%%ﬁﬁﬁﬁm"
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aﬁ\ﬁgm18me&aSSNMmmaﬁﬁm®vmm@wwaa@\mﬁﬁ
mmzu&gﬁﬁﬁmmw&ﬁﬁwaohmaw\mm@kﬁﬁméﬁ&uawnﬁ'
OB

ﬁ@ﬁ@%%ﬁﬁtﬁﬂe 'ekbﬁs‘é“s*? & Table 13,60 &5 3, HHBHEEE £
Uﬁ%%ﬂﬁ%tﬁﬁwmrﬂﬁﬁﬁﬁfﬁ%h ﬁ%%ﬁﬁ%%ﬁ@ﬁ?k%?%
L. EORUR S00FROL S B, |

PLEDT &40 5. Khabourah HUSARITH S & 2455,

Fig.13.18 Ci. Khabourah ~ Husanna® £ 7% Khabourah~Sohar BERNED
2% %, & hikkhaboura P.S, DHNE 480N L o & <. COBHO—E%E
Gapital areats BTV AT &k 2, Batinah coast OBIFHEI S - Tl &
@ﬁéﬁmbfﬁﬁ%ﬁbaxéfé%;

— Batinash cost WTRI/YT Y AR NB & 5 2 BIRL I 5,
— Batinash coast iﬁiﬂ@ﬂﬁﬁfﬁﬁ*@ﬁké (vB—Feyy =SBl Tns
B BESHIA - AR EREY 2,

_Table.IS;G Comparison of Power Development Sites

Sites - : : :
Khahourah ' Khuwair
Loss & Cost S
Transmission Power loss. . -
Active Power W) | 3099 . | 8.4
Reactive Power OfNar) |  4%8.52 587,02
Annual enérgy loss |
Effective Poﬁer (10° kwh) | 102.35 127.94
Annual cost - {Thousand RO) - | _
Powerdoss ol 1,001 1,339
Energy loss.. | - 916 1,221
 Total o 2,047 2,560

Note: Cost of power loss and energy loss are same as Table 13.4
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13,4 FIBRET & e g
© Barka P.S.CHA S NARBROBUSNRIL. S0NTH 5, .
C ORWHAEI R O IR U AR E ORI & SRR DLy
TB. - | o

18.4.1 B % BB F
FHORBBR L RRORCHBENS,
o -1 PV
AR = — x~m-x1m) ma
K P
NN . -
AF @ REOEBRBELW)
APy BERGRBREI ORI M)

. REORARIM
K i % % 5E B GKGHL)  (%6M/0.1H2) -
Ko @ REMOREREE M0

K. «+ B 'c_D BBOKEE (90,0, 1)

%ﬁ%ﬁxm\mgméﬁﬂﬁéénﬁommmk®g§ﬁ®ﬁ§ﬁ$$#@%ﬂ
@?ﬁmf7uhﬁ§¢®%§$®%ﬁx ofﬁﬁb'nmﬁﬁbﬁﬁkxosm
: ﬁﬂ%ﬁvu\K@ﬁm0%~1mAM/0mz®ﬁ@k$b 1.0 %HW.~0. 10z §
&ﬁﬁ@gwoﬁiummékmﬁmxﬁﬁﬂmiﬂu ozibankﬁﬁﬁﬁmi
ﬁ%fﬁm‘a‘méﬁﬁé?ﬁ $§’ri“€%;t$iﬁf£& LT1.0 %M 0. He HHH L,

{1) BGMN:JM-; 3
%Mﬁxy—t/%%ﬁﬁﬁh%%&ﬁéwwﬁogmﬁ 7 BRI,
1989 X IBERF RIS L PREATL S, OBEHBT2 =y FEE%&?@%
%ﬁmﬂ%mm%wimaL#%é@%ﬁﬁﬁ?ﬁ&@ﬁuﬁéo.
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Fig.13.9(1) Power Flow Study for Tie-Transf. Capacity (¥
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Fig.13.9(2) waer Flow Study for Tie-Tronsf. Capacity (1995)
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Symbol Generator:
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Fig.13.10 Dynamic Stability Swing Curve
after 396 - fault ot Barka PS {I1991)

Fault clearing time : Q.1 sec.
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Fig.13.11 Dynamic Stability Swing Curve
ofter 396G - fault at Barka S.S (1991)

Fault clearing time . 0.1 sec.
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Fig. 13. 12 Dynamic Stability Swing Curve
after 32 G- fault at Barka P S (1995)

Fault clearing time : 0.1 sec.
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Fig.13.13  Dynami¢ Stability Swing Curve
ofter 326G ~foult at Borka S.S (1995)

Fault clearing time @ 0.1 sec.
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Constant impeda‘nce {Ref. Fig. 13.16
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- after 38G-foult ot Barka RS (1995)

Foult clearing time : Q3 sec.
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Table 17.1 Summary of Construction Cost (Power and Desalination)

,(HillioanJ

Foreign

Item T.ocal | -
e . Currency Currency otal
(Uss -
: . million)
Electric power sector '
Genérating facilities 160.33 | (468.79) | 10.79 | 1y
Transmission facilities 10,86 | ( 31.75) | 4.35 1521
Substation facilities 19.22 | ( 56.20)] 3.64 22,86
Sub—totsl (Base direct cost) 190.41 | (556.74) ] 18.78 | 209,
Contingencies - 19.04 | { 55.67) 1.86 20.9
MEW's administration expenses - € - ) 6.28 6,4
Engineering fee 5.23 | ( 15.29) - 5.
Total (1985 prices) 214.68 | (627.70) | 26.92 24146
Escalated price 235.41 | (688.33) 28.71 264,11
Desalination sector
Processing facilities 48.59 | (142.07) 6.21 54,80
Sea water intake and out-fall o _ _ o
facilities ' 2,93 | ( 8.57) 2.95 | 5M
'Prodqct water distribution ' )
facilities 17.88 { 52.28) 9.48 21.%
Sub~total (Base direct cost) 69.40 ] (202.92) 18.64 " 88.4
Contingencies 6.94 | ( 26.29) 1.86 ER
MEW's administration expenses - ¢ -3 2.64 1.6
Engineering fee 2.20 {¢( _6.43) ' - 2.8
Total (1985 prices) 78.54 | (229.64)1 23.14 | 1018
Escalated price B4.83 | (248.04) 25.02 109.8
I
Grand total
Cost at 1985 prices 293.22 | (857.34) | 50.06
Escalated price 320.24 | (936.37) 53.73
. N - A-—J
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Table 17.2 Summary of Construction Cost (Electvic Power Sector)

(Million R.O.)

_ " Foreign Local
It rorel
.,em Currency Currency Total
-1 (Us$ -
- o million)
B Generating facilities f 1 160.33 | (468.79) 1 10.79 171.12
| 1. Equipment j 145.10 | (424.27) 1.30 | 146.40
a) Gas turbine~generator o 70.17 | (205.18) 0.42 .70.59
Equipment cost ©58.94 1(172.34) - 58.94
Erection work. 11.23 ( 32.84) 0,42 11.65
b) Steam Curbine-generator 74.93 | (219.09) 0.88 75 .81
Equipment cost T} 62,94 | (184.03) ) - 62.94
Erection work . - 11.99 ( 35.06) 0.88 12.87
2, Civil works o 4.19 | (12.24) 4.74 8.93
Foundation works o ©1.25 | ( 3.65) 1.26 2.51
Land reclatimation (50%) , 0.50 { 1.46) 0.50 . 1.00
- Water intake and out-fall
(55%) . 2.44 | C-7.13) | 2.98 5.42
3. Biildings i 5.38 | ( 15.73) 3.60 8.98
Buildings for power plant 4.94 | ( 14.44) 3.26 8.20
Buiidings for common use

(502) - 0.44 1 { 1.29) 0.34 - 0.78
4. Switchyard - 5.66 | ( 16.55)|  1.15 6.81
B. Transmission facilities 10.86 { 31.75) 4.35 15.21
Barka PS - Barka §§ 1.14 | ¢ 3.33)  o0.46 |- 1.60
Barka 58 - FKhuwair 85 4.13 | ( 12.08) 1.65 5.78
Musanna §§ - Khabourah. SS . 2.68 ( 7.83) 1.08 3.76
Khabourah 8S - Sohar 88 2.91 | C 8.51) 1.16 4.07
. Substation facilities 19.22 | ( 56.20) 3.64 22.86
Khuwair Substation 9.42 | ( 27.54) 1.09 10,51
Barka substation (extension) 5.43 | ( 15.88) 0.74 6.17
Khabourah substation 2.49 { 7.28) 0.29 - 2,78
Ruildings - 1.88° | ( 5.50) 1.52 3,40
. Sub-total - (base direct cost) 190.41 | (556.74) | 18.78 209.19

D, Other costs . .
~ Contingencies . . . | 19.04 | ( 55.67) 1.86 20,90
MEW's administration expenses A O 6.28 6.28
Engineering fee - : : 5.23 | (15.29) - 5.23
___Total (1985 prices) 214,68 | (627.70) |  26.92 |  241.60
Escalated price 235.41 | (688.33) 28.71 264 .12
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TaBle 17.3  Summary of Constructibn Cost (Desalination Sector)

: (Millien R.0;}
L Foreign Local T
tem Curreacy -~ | Gurrency | Tota)
(uss§ e
million)

A, Processing facilities 48.59 | (142.07) 6.21 56.8)
Equipment cost _ 39.68 | {116.02) - 39.6
Foundation works and reservoir 3.84 | ( 11.23) 2.45 6.3
Buildings for desalination ' ' :
plant _ : .70 { 2.05) 0.52 1.1 §
Buildings for cowmmon use (50%) 0.34 | ( 0.99) 0.4%

Erection work o 4,03 | ( 11.78) 2.80

B. Watef intake and out-fall o .

facilities - - 2.93 | ( 8f57) 2.95
Screen and other equipment - 0.45 '(‘ 1.32) -
Land reclamation (50%) 0.50 | ( 1.46) 0.50
Water intake and ouf—fall o )
(45%) 1.98 { ( 5.79) 2.45

C. Product water distribution :

facilities ' 17.88 ( 52.28) 9.48
Pumps, pipes and, other .
materials 15.73 § ( 46.00) -
Civil and installation works T 2,15 [ ( 6.28) [ - 9.48

Sub-total (Base direct cost) | 69.40 | (202.92) | 18.64

D. Other coasts

Physical contingencieg (10%) - 6.94 | ( 20,29){ 1.86
MEW's administration expenses ' '
(3%) _ _ 3 . ( s ) 2,64
Engineering fee (2.5%) 2.20° ( 6.43) :_ -
Total (1985 prices) 78.54 | (229.64) | 23.14
Excalated price ' 84;83 (248,6&) 25;02
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Table 17.4

Annual Disbursement of- Construction

Cost (Electric Power Sector)

T 1986 7 1987 1988 1989 1990 - 1991 '1992
Item _ — ' _ - . T : — - .
F.C.s | L.C.} Total | F.C. L,Q. Total F,C..—L.C. Total F.C. | L.C. |} Total F.C. | L.C, | Total | F.C, | L.G. } Total F.C. L.C.| Total
r;-EQEE£mE£§E£ 5.02 | 2,00 7.02 34;19 4,10 | 38.29 | 53.36 | 1.66 | 55.02 | 50.50 | 1,42 | 51.92 12.43 0.74113.17 1 4.83]0.87{ 5.70) 160.33 ] 10.79 | 171.12
1. Equipment 2.37) - | 2.37|26.86| 0.07]26.93 '51,15 0.22-51.37 | 48.92 | 0.43 [ 49.35{ 11,911 0.48{ 12.39 [ 3.89 | 0.10{ 3.99| 145.10] 1.30| 146.40
Gas turbine-generator 2.35 - | 2.35|22.99] 0.07}23.06 2780 | 0.20 | 28.00 | 14.72 | 0.11 { 14.83{ 2.31]0.06 2.35 | - - - 70.17 | 0.42{ 70.59
Steam turbine-generator 0.02] - | 0.02] 3.87] - | 3.87|23.35 | 0.02]23.37] 34.20] 0.32 | 36.52| 9.60| 0.44 | 10.04 | 3.89 | 0.10] 3.99| .93} 0.88] 75.81
2. Civil works 0.99{ 1.12] 2.1t} 1.96| 2.12] 4.08| 0.64|0.72] 1.36]| 0.19]0.31] 0.50| ~ - - }o.41}0.47| 0.8 4.19] 4.7 8.93
3. Buildings 0.80 ] 0.53] 1.33] 1.05| 1.16| 2.21| 1.09]0.67] 1.76| 1.39|0.68| 2.07 0.52 | 0.26 | 0.78 [ 0.53]0.30| 0.83] s5.38] 3.60 8.98
4. Switchgaéd 0.86 | 0.35] 1.21{ 4.32| 0.75| 5.07{ 0.4810.05| 0.53 5.66 | 1.15 6.81
B. Transmission facilities 5.82] 0.46 | 4.28] 7.06] 1.66] 8.70] - l2.a1] 2.1 - loa2| 0.2 10.86 1 4.35] 15,21
Barka PS - Barka SS 1.14 ] 0.14 1 1.28) -~ 0.271 0.27} - ]0.05] 0.05] 1.14 | 0.46 1.60
Barka SS - Khuwair SS 4.13| 0.50 4.63: - {1.15] 1.15 4.13] 1.65 5.78
Musanna SS - Khabourah S8 2.68 | 0.32} 3.00f - 0.43] 0.43] - lo.33] 0.33 2.68{ 1.08 3.76
Khabourah 53 ~ Sohar SS | 2,91 0.46} 3.37 - 0.58 " 0.58 - 0.12 | 0.12 2.91{ 1.16 4.07
C. Substation facilities 1.03]0.491 1.52) 6.66 1.6j 8.33 ] 11.53 ] 1.48 | 13.01 19.22 | 3.64| 22.86
Khuwair substation 0.02]0.01| 0.03| 1.07| 0.25| 1.32] 8.33]0.83| 9.16 9.42| 1.09{ 10.51
Barka substation 0.68 | 0.21| 0.89| 4.22| 0.47| 4.69| 0.53|0.06| 0.59 5.43| 0.74 6.17
Khabourah substation - - - | o0.30| o.08] 0.38[ 2.19{0.21| 2.40 2.491{ 0.29 2.78
Buildings 0.33 0.27 0.60| 1.07] 0.87| 1.94| 0.48]0.38 10.86 1.88] 1.52 3.40
Sub-total (1985 prices) 9.87 | 2.051 12.82 | 47.89| 7.43155.32| 64.89 | 5.25 | 70,14 | 50.50 | 1.54 | 52.04 | 12.43 | 0.74 13.17 | 4.83] 0,87} 5.70| 190.41 | 18.78 | 209.]
D. Other costs
Physical contingencies (10%) | 0.99 | 0.29 [ 1.28 4791 0.74| 5.53| 6:.49|0.52| 7.01] 5.05|0.15} 5.20| 1.24}0.07| 1.31|0.48}0.09( 0.57| 19.04f 1.86] 20.90
MEW's administration expenses : : | _ .

(3%) ~ (0.38} 0.38] - 1.66| 1.66| - |2.11] 2.11 1.56§ 1.56{ - {0.40) 0.0 ~ |D.17] 0.17 - 6.28 6.28
Engineering fee (2.5%) 2.00 | - 2.00{ 0.70| -~ 0.70f 0.70| - 0.70| 0.70{ - b.70_ 0.70| - 0.70 { 0.43 | - 0.43| 5.23| - 5.23
Total (1985 prices) 12.86 | 3.62 | 16.48 [ 53.38 | 9.83 ] 63.21 ?2;08 7.88 | 79.96 | 56.25 | 3.25 59.50 | 14.37]1.21)15.58 | 5.74 1.13) 6.87 214.68 26.92 241.60
Escalated price 13.24 | 3.73 | 16.97 | 56.63 | 10.42 | 67.05 | 78.76 | 8.16 | 86.92 | 63.28 | 3.65 | 66.93 | 16.65 | 1.40 | 18.05 | 6.85) 1.35 | 8.20) 235.41 28.71 | 264.12
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table 17.5 Annval Disbuisement of Construction Cost (Desalination Sector)

(Million R,0.)

1986 1987 - ' 1588 . 1989 1990 1991 Total

Ttem - ) ; : . g
: ¥F.C. | L.C, ] Total F.C.| L.C. | Total F.C. | L.C. } Total F.C. | L.C., | Total F.C. | L.C. ) Total F.C. | L.C. ] Total F.C. L..C. Total

| et

1. Land reclar‘nafion,_ water intak ' C : _ . : :
and out-fall works = : ' 0.69} 0.89] 1.58! 1.27] L1.47} 2.74| 0.2710.30f 0.57 0.25| 0.29 | 0.54) 2.48§} 2.95 5.43

7. Sereen and other equipment 0.05{ - | o0.05] 0.36] ~ | 0.36] 0.04] - 0.04 0.5 - 0.45

3, Buildings for desalination

plant | 0.07)0.05( o0.12] 0.42| 0.32{ 0.74| 0.14] 0.0} 0.2 . ' 0.07{0,05( 0.12| o.70{ 0.52| 1.22

4. Buildings for common use 0.03|0.05| 0.08| 0.18] 0.24| 0.42] 0.09[0.12] o0.21 ' 0.04 | 0.03] 0.07{ 0.34] 0.44| 0.78
5. Desalination equipment 2.96 | - 2.96 | 12.32| 0.59 | 12.91{ 14.14 | 1.72 | 15.86 | 10.02 | 1.23 | 11.25 | 4.06 | 1.26 | 5.32 43.50| 4.80| 48.30
Plant No. 1 2,13 - | 2.3 3.20{ 0.35{ 3.55{ 1.92{0.45| 2.37 e | 7.25( 0.80| 8.05
Plant No. 2 0.83] - 0.83] 4.50| 0.24] 4.74 1.92{0.56{ 2.48 7.25| 0.80| 8.05
Plant No. 3 ' 4.62) - 4.62{ 2.1310.71| 2.84| 0.50{0.09( 0.59 | | 7.25] o0.80] 8.05
Plant No. & 3.67| - 3.67| 2.51]0.45] 2.96| 1.07]0.35] 1.42 | 7.25( 0.80| 8.05
Plant No. 5 3.67{ - 3.671 2.5110.45| 2.961 1.07]0.35 1.42 : 7.25{ 0.80] 8,05
Plant No. 6 0.83) - 0.83.] 4.50]0.24| 4.72] 1.92])0.56] 2.48 | 7.25] 0.8} 8.05

6. Auxiliary boilers 0.7b4 - f o.71{ 2.06) 0.21] 2.25{ 1.30{0.24{ 1.54 ' 4.05| 0.45) 4.50

7. Product water tranéportation . _ _ ' .
facilities _ 5.92| - 5.92 | 10.66 | 7.11} 17.77} 1.30)2.37| 3.67 17.88 ¢ 9.48| 27.36

Sub-total (Base direct cost) | 10.43 ]| 0.99 | 11.42 | 27.25] 9.94|37.19] 17.28 | 4.85]22.13] 10.02{1.23| 11,25} 4.06)1.26| 5.32 | 0.36]0.37| 0.73169.4018.64| 88.04

B. Other costs

Physical contingencies (10%) Loslo.10! 1.4t 2,721 1.00] 3.72{ 1.73{0.48( 2.20 1.00{0.12{ l.12| 0.41(0.13{ 0.54 | 0.04{0.03( 0.07| 6.94| 1.86 -8.80
MEW's administraticn . ' . : ' _

expenses (3%) = lo.s3| 0.33] - f 1.09] 1.09] - |o.s| 0.66| - Jo.3| 0.3a| - [o.16f 0.16 | - |o0.06] 0.06| - 2.66 | 2.64
Engineering fee (2.5%) g.681 ~- | 0.68} 0.34 - 0.34 0.34 | = 0.341 0.34] - 0.36 | 0.34| - 0.34 0.164 - 0.16 | 2.20 - 2.20
Total (1985 prices) . o5l 1.a2 ) 13571 30.31 ] 12.03] 42,34 | 19.35 | 5.99  25.34 | 11.36 | 1.69} 13.05| 4.82|1.55| 6.36 | ©0.56]0.46| 1.02|78.54 23.14 | 101.68
Excalated price - 12.51 | 1.46 | 13.97 | 32.16 | 12.76 | 44.92 | 21.14 | 6.55 | 27.69 | 12.78 | 1.90 | 14.68 | 5.57 | 1.80| 7.37 | 0.67}0.55| 1.2284.8325.02| 109.85
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