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4-1-a Summary of 132kV T\'ipping31011tages(1994~1997 Muscat System)

1997 AVERAGE

Code 1994 1995 1996 1997 {AVERAGE] TOTAL
Equipmant . £QP 1 1 3 1 2 ]
Cable problem CABL 2 1 1 3
QOperation related OPN 1 2 i 3
[ Manualty oppened MAN 1 3 ' 4
Load/Functuation/UF oL 0 0
Weathar related reasons RAIN i 0 {
Trea branches touching inej TREE 0 Q
Vehicle hit VHIT 0 0
(Human)Accident ACCI 1 ] 1
External reasons EXT 0 0
Qthers/Not explained HA 1 10 4 14
Transient/Temporary faults| TRNS 3 1 3 3 13
TOTAL : 5 13 10 13 11 45
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4-1-b Summary of 33kV Trippings/Outages(1994-~1997 Muscat System)

L Code 1494 1995 1996 1897 1AVERAGH TOTAL
[Equipment EQP 12 28 23 33 24 38
Gable problem CABL 9 19 10 1 43

Qperation related OFN 14 4 10 1 28

Manually oppened MAN 39 2 19 [ 17 67

{ oad/Funchyation/UE oL ? 6 1 2 ']

‘Weather related reasons RAIN § 11 ] 5 24

Tree branches touching lind TREE 1 2 2 2 §

Vehicle hit VHIT 5 4 - 3 1

(Human)Accident ACCI 3 1 4

External ¢ EXT 1 ] 1 4

Others/Not explained NA 4 10 9 ] 23

Transient/Temporary faultd TRNS 64 24 22 4 33 15t

TOTAL 125 103 114 124 17 466
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4-1-d Load Flow Calculation Result(Musanna SS 33kV System)

Load 33kV Bus
P Q Capaciter Voltage
L.oad Point Name MW MVAR MVAR p.u.
Musanna 33kV Bus-1 1.03
Musanna 33kV Bus-2 1.03
{|Khadra-2 5 3 3 096
2|Khaborah-1 5 6 093
3|Khaborah-2 10 7 4 0?7
4|Awabi 3 3 .00
5{Rustag-1 4 5 0.96
6] Thermad 11 6 4] 1.00
1|Wudam Naval Base - - -
8|Bidaya—1 8§ 3 5 0.9%
9{Bidaya-2 6 3 5 099
10]Khadra-1 6 3 3 7093
11|Sana Bani Gafar 2 H : 093
12iMusanna-1 7 4 5
13|Rustaq Hospital 6 4 5
14{Rustag-2 10 ]
15|A! Hazam— 1 6 4 3
16jAl Hazam~2 6 4 3
17|Wadi Bani Gafar 4 3 3
18{8uweigq-2 9 6 5
13]Al .Nasr Marble Fctory 5 3
20[|Wai Jawahir 5 3
21)Suweig-1 12 8
221Billa-2 8 6
23|Bitla—1 B 8
24|Musanna—2a 4 3
25\Musanna-2b 8 8| b
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4-1-¢ ‘Musanna SS P-V Curve
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: The Study orn Demand Supply Management for Power Sector
JICA Final Report In the Sultanate of Oman :

4-1-1 Load and Supply Balance at 2001 Year

- 2001 N
Generation - Load | SCMVA)
POMW) | QUIVAR) | P(UMW) ) GOMVAR) |increase
RUSALL IS 748 477 162 99
GIIUBRATI PS 568 484 122 58
MANALL PS 181 109 .
MADINAT QABOOS SS ' 163 99 :
WADL ADAL SS 172 124 40
Al FALAJ S8 142 87 20
¥AD1 KABIR SS 131 80 20
SEEB SS 126 74 '
BALT BARKA SS ‘ 106 37 14
YUSANNA SS - ' 124 47 40
12UK1 SS 17 10 :
NIZWA SS . 52 31 20
BAILA SS 37 22 10
SHARQLYA 89 51 30
IBRL S8 41 26 20
KHABURA SS 110 53] - 40
SOUAR SS : 124 81
WADI JIZZ1 PS 365 217 i9 7
UMALINA S§ 21 4
AL WASIT SS 12 8] -
BURLIMI SS 44 28 20
DANK SS 12 8]l s
(1BR1 SS) to Manah sysiem ' o :
AL BALL SS 17 il 10
TOTAL 1862 1287 1843; 1055 285
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4-1-) Voltage Power Flow of Interconnection Line

(MUSCAT System) (WADI JIZZ1 System)
(2001Year) RUSAILL BARKA MUSANNA KHABURA SOHAR WADI JIZZ1
(Before va. 0051‘“) , @) 0w ©.966) _ (0.981) (1.018)
v Lol 1 -~ -~ 1
lnterconnection) 233“’:]69“" ¢ 125+j23 ¢ l 1114j24 \l/ 237+135
106426 12444 110+j9 124481
(After e (0. 985) (0.970) ©.970) (0. 938) (10213
Interconnection) | > > > < < < |
rover fiow of 2331j69 1(125+j2l \l-ﬂ-jl Qj;i¢ b114524 l 23743138
Interconnection Line OMW
106126 12441 110+j9 1244j81
941.i59
{Aler (1.009) (. 002;; (0. 983) (0.919) ©.992) (1.023)
Interconnection) | > > > - -« ' - =
BARUA £5 16 T 137+}20 \l{ 125428 J(-oﬂ? Qﬁlf 111413 \I, 2374127
Fower Flow of
Interconnectian Line OMW 106+j26 124“']4 110 *]9 1?4*_]81 8
(Mer (1.004) ooy oen27H ees  een 0
i

Interconnection) } > <
YADE SIZZT 95 Full Ruver 104+j89 l 349 \[ ‘?8+-'2?,L 243426 \L 3714158
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188+j170
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(2005Ycar) ' 15431 \I,'fsﬂ?e l 7!-j31¢ 206427 \L 3SLGLTS
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3764169
(2010Year) (-9 Q. ooe; 0. 951) 0.5 ©.951) .o
‘ | | € -« i
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EXHAUST TEMPERATURE (OEG. F)

PERCENT DESIGN

FUELS: NATURAL GAS AND OISTILLATE:
MOOE: BASE LOAD
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Z-Alternating harzhurgite with dunite layers thinly banded

1-Harzburgite with dunite in concordant leses

Gray delomite and yellow bedded dolomite

Massive white, nodular limestone

Yellow marly limestone
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H5-3-2 Peak Cut Operation Mode -Royal Hospita!
{Case 1)

2% 270R7Tx 3,024 Keal/h = 1,633 Mcal/h
A/C presumed load factor=(.85

Unit; Meal/h
A/C operation mode lce stored mode
Hour |F-rom Chilled From ice Total Off-peak
1 1,400 0 1,400 0
2 100 0 100 - 52b
K] g 0l - 0 1,050
M ol 0 o - 1050
] ] 0 0 ~_ 1050
] . 0] 'l 1,050
7 1,40 Q 1,400 0
8 1,400 0 1,400 0
9 1,400 Q 1,400 0
10 1,400 0 1,400 0
il 1,400 0 1,400 0
i2 1,400 0 1,400 0
13 1,400 0 1,400 Q
14 o 0] - 1,400 - -1 400] .0
st o n0l . 140000 - 1400 0
el e 0l 0 1,400 - 14000 0
17 1,400 0 1,400 Q
18 1,400 0 1,400 0
19 1,400 0 1,400 0
20 1,400 3] 1,400 0
21 1,400 0 1,400 0
22 1,400 0 1,400 0
23 1,400 0 1,400 0
24 1,400 0 1.400 0
Total 23.100 4,200 271,300 4,725
Operation Mode—Royal Hospital
1,600 -
1.400 Iy - . o
o 1'000 S -"— N - - - A - A1 - - -H- - . ééF'r:);‘;' ;
¥ 800 - | AR A | Chiller
§ BFrom ice
600 : : : : I ?
400 . NN 13 ; éDOff—peakl
200 . ” ] a1 , N | L -
0 _.I.l._ 1R 8 —

mehmﬁﬂlf)hmv—g

- - - = N

Hour

A-G1
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H-3-b Power Consumption by Peak Cul Operation-Royal Hospital

{Case 1)

2x270RTx 3.024 Kcal/RV = 1,633 Mcal/h

A/C load facter = 0.05

Unit: kW
A/G oparation mode Ice stored mode |Power Consumption
Hour  From Chilley From ice* | Sub-Total| Off-peak *x Total
1 180 0 180 0 780
2 390 Q 350 350 7140
3 ool 0 0 L 00] - 300
4 0l -0} ) C00) 700
B B Q e 708 700
1 180 0 180 0 780
8 780 0 180 0 780
g 780 0 180 0 180
10 180 0 180 0 780
11 180 Q 130 0 180
12 180 0 180 Q
13 780 Q 180 0
4] @] ) IR | B R ) B
_15] .. S0 CAQF 40 Q)
16 - 0 40 - 40 Ql
17 780 0 180 4]
18 180 0 780 0
19 7180 Q 780 0
20 780 Q 180 0
21 780 0 780 0
22 780 Q 780 0
23 780 0 780 0
24 750 0 780 0
Total 12870 120 12,980 3,150

¥included brine circulating pump of 40k #% included brine pump of 53kW

900
800
700 |
600 |
500
400 |
300 !
200
100 |

kW

Power Consumption-Royal Hospital

o~

o
o™~

OFrom
Chiller

BFrom
ice*

gEI Off-peak
% :
A

A-G2
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(Case 2)

2x 210RTx 3,024 Kcal/h = 1,633 Mcal/b
A/G presumed load faclor=085  Gapacity of chiller: 70%(5x120HP)

Unit: Mcal/h

D-3-C toad Loveling Operation Mods( 8Hour lce Making )-Royal Hospital

b

i
|
|
|
i

A/C operation mode lce stored mode
Hour | Follow-up op.| From ice Total Off-peak
| 0 0 0 o - 750
2l & 0 L 0780
3. ) 0] . 0 _ 150
4l - = Of - -~ 0 0l -~ 7160
Bt 0] ) 0] - 750
a1 B S0 Qi - 150
1 20 0 2] 750
8 0 0] 0l 150
-9 850 540]. 1,400} - -0
10| _ 860 - 540 1,400] - 0
- 11 - 860F - © - 540] 1,400 )
12 860] - 540| 1,400 -0
13| 860 - bA0| - 1,4004 0
14 ~860] . 540} 1.400] .0
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tGase 2)  Chiller capacity of 70%(5x12011%)

2x210RTx 3,024 Keal/RT = 1,633 Mcal/h
A/C load factor = 0.85

Unit: kW
A/C operation mode lce stored mode [Power Consumption
Hour |From Chiller|From ice*|Sub-Total] Off-peak *x Total
s L0 | R ' 25001 o 500
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Total 8,400 300 8,700 4.000

*included brine circulating pump of 30 ** included brine pump of 38kW
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