


8.1
7 400
8
8.1.1
0.7 082
8.1.2
1.0
( )

8.1.3
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10

10
( ) 8.1-1
8.1-1
( %)
0.70 0.92 0.76 57.76
0.75 0.94 0.80 64.00
0.80 0.95 0.84 70.56
0.85 0.97 0.88 77.44
0.90 0.98 0.92 84.64
8.1-1
8.1-2
1kW 14kVA
( ) 414 1
8.1-2
10 10
(b)/(a)
€) (b)
(MW) (MVA) | (1000dD) | (MW) | (MW GWH ) [C D)y )| ( )
3.7 13.6 55 2.7 1.0MW | 81.7GWh | 44 2,322 2278 | 41.4
8.1.4
8.3
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#£8HE

82 EEFEELKOBNHEXER

BB ERE NI ENDS, KL (B CPRIEEREHEAE, ROPEEANIZETITFHKRET
D BT 4—F—5 400 12O TC, BEHAI T HILANBUEDELRBL TERRYL D). &
BOXBRL. REEHEEFH. PEOBAROFHMEIToT,

82.1 EET(—¥—HEDFHRH

(1) AEEREROMBICOVNTOFHEEH

KBULEFEERBEFHO 2 >ORIBEX KRBT HENBREB R LSRR OB GRE T
THILEHIIC, ANERERTA—FIILT, EOBREDAFERNPOIR YR RRT 4y RELDDH
TFlRE 1T o7, 2B, RAEFRT7TE CRINIBREMOFE T AV, BREHIFEIL 10 £ FEX
CanZ U EOE %D 10 FOREFRBELRIL~NVOE 5% THEMTDHLDLLTVD,

8.2-1 i, ZNOHOKRFFDIHLO—FITHY, BERDIRET 4 —4F —DO#HFEH LCU35(35 mm’ FHHE
) T, ZhE WASP(100mm? 7L IRER ISRVER 2B & & FoiZ 74— F —ZHRLIZHE O,
10 FERIO Ry b _XA2T M RL TV,

25,000
S 20000 »—;F:-‘—AI—WOmm(i(ﬁ{t) 88A -—
';ff 15,000 J -%—-Cu35+AI—100mm(ﬁE§¥ﬁ§&')% \"sz_
1'2 10,000 A

5\- 5,000

B 2

-5,000

-10,000
DEEORXER (A)

X 8.2-1 74—HF —EiRER b2 T 4o OB R

8.2-1 M HLEERR BRI EMR 35mm’ DH I,
¢ Fh e RRT A4 MPELTLAARMEBR(UT, BRAERLTD) T, BEERBIFROSEI1IN
56A, K#MLDBHE THI 38A THD
- ARTEFIH 38A 75 88A DFEIKTIX, KBILX RO I AR vb- AT 4y AR EL, 88A Tz
B&. RIEERBEFR RO BRI _NRT 4y KRESLD
U EDOFNIRENDERY, RIEETO7 4—F — Ok ER L, BIREEOARKEICLITHA
MTELDT, RITFEROF 2y 70, BIEHETHIZEL RV anZ  EMTORFHIBITH R 71—
H—BEICHERTES, RAKIZL T, VanZ VETEMERIN TOABER O BRIZ OV TREEHR
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8.2-1

N15

8.2-1
Al-100mm? Al-100mm?

GANT 20A 35A
(Al-25mm?) 20 114A 114A

ANT 36A 54 A
(Al-50mm?) 36  9RA 92A
WASP 88A
(A1-100mm?) 88A
LALS50 31A 49A
(Al-50mm?) 31 94A 94A
LAL95 84A 78A
(A1-95mm?) 78A
LCU25 27A 45A
(Cu-25mm?) 27  98A 98A
LCU35 38A 56 A
(Cu-35mm?) 38 88A 88A
LCU50 58A 70A
(Cu-50mm?) 58  79A 79A
LCU70 88A
(Cu-70mm?) 88A

(2)
8.2-2
630kVA  pT 2 N1 N2 N3 N4 N11 N13  N14
B e — ———
< >
1.5km
8.2-2
1.5km 0.1km 15 630kVA
40A 240A 10A
2
8.2-2 8.2-3

50%
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8.2.2

(1)

8.2-2
(A)
WASP 120 130
LAL9S 110 120
LCU50 100 120
LCU35 90 120
ANT 0 120
LALS0 80 120
GANT 60 140
8.2-3
(A)
LCU70 170
LCU50 150 170
LCU35 120 180
ANT 120 180
GANT 90 220
WASP 100mm?
130A

120A

VIl -5



(2)

IEC
10%
(3)
WASP (100mm? )
2001 10 (2001 2010 )
8.2.3
PLOPT PFLOW
(1)
400 8.2-4
8.2-4
EDCO JEPCO IDECO
43 14 37 94
96 78 92 266
9 8 21 38
148 100 150 398
20 15 19 55
1,029 500 876 2,405
(x 1,000JD)
1,049 515 895 2,460
39,204 16,296 26,130 81,630
66,494 30,851 44514 141,859
(MWH10 )
105,698 47,147 70,644 223,489
1,099 451 728 2,278
1,071 4380 568 2,120
(x 1,000JD/10 )
2,170 931 1,297 4,398
54.7 29.7 37.8 41.8
|.E. 1.04 0.96 0.65 0.88
2.07 181 1.45 1.79

VIl - 6



JEPCO 2
IDECO
JEPCO JEPCO
2
8.2-5
8.2-5
(250kVA) (0.5km)
(9,835JD) ) 16,478JD
100mm (6,643JD)
(12,125JD) 18,768JD
(16,690JD) | 150mm? (13,500JD) 30,190JD
IDECO
100A EDCO 21 JEPCO 18
IDECO 39 2
8.2-6
4
8.2-3
8.2-6
(Q /km) >0.75 05 075 | 025 05 <0.25
LUCU6 LAL50 LCU50 LCU9
LCU16 LBAL50 LCUS0A LCU50M2
GANT LUALS0 LAL295 LUAL185
LBAL35 ANT LAL9S LAL295M2
LCU25 ANT2 MKT LUCU120
LCU25A LCU35 LCU70 LUAL240
LCU35A WASP
LBALT70 WASP2
LUAL70 LUCU70
LCU35M2
LBAL120
LUAL120
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EHALXERRELLORE

90.0%
OEDGO
80.0% B IDECO
0O JEPCO
70.0% s
60.0%
3 50.0%
]
¥ 40.0%
30.0% i
20.0% | - : [
10.0% — I b
0.0% — S R :
> 0.75 0.5 ~ 0.75 0.25 ~05 < 0.25
ELKER(Q/km)

28.2-3 FERKRBOERIEROL M

8.2-3 |Z7 T E9IZ, IDECO DX R T 4—F —i%, KELREROFTNDEERBRIT DI, fho 2 tHk
HAEHEOEW (BBREORZIV)HONELANLNTEY, ZhiMho 2 iz~ Tk EsHE»s D
IR AERTHDHEEZOND,

(2) ®EA

HHBRIEE T 4—F — OO BEKFI 2R, X 8.2-4 X, EDCO DXtR 7 —4 — E015 DR TH
B, ZOT74—F—i%, 18 DXL EI, 2001 FICBITEXER 3 AEHARERRIL. 193A T
b5, RAEHEEN R EITORPSTZBE (ENRI T U OARBE LIS E) DXL, 2001 F£225 10
ERT 982MWh BATHLEEIND, T2, ZORMD 2001 FRAIZHEITIEEDK T AIZ. /—F
N7 R UN17 T, 206.1V THD,

$tE 7 4—4 — E015 {22\ T, PFLOW & (X PLOPT Z AT
{EERHRER
FIEBEAR

FNEFNUIZOWTEBIELRFZIT 272, WTINOX R THRRAEBIZED RV b XX 70 3ELND,
FNOOMELXX 82-4 BIOK 8.2-5 (Z/RT,

EEBRE

EEMBRORBERIL. K824 ITRTEXIIC. /—FDT2”5 /) —FN3XTEERT7 1 —
A —IZ#H > TWASP (100mm*7 )V I #BEH) THREBEREZFHRL. /— FNAaNSN6
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ANT  50mm? WASP N3 N4
WASP 84A
8.2.1. 8.2-1
4,3131D 10 3,435D
10 288MWh 8,196JD
10 4,761D
206.1V  217.8V  141%- 9.3% N7  N17
8.2-5
250kVA N3 N4
DOG N3 N2
2 16,9081D 10 13,465JD
10 637MWh 18,118JD
10 4,653JD
206.1V 2242V 141%- 6.6% N7  N17
(4,7610D)
(4,653JD) 2001 217.8V ( 10%)
398 8.2
40 8.4
(3)
8.2-7
8.2-7 3
5 5 10 10
12% 50% 38%
11% 48% 41%
40% 49% 11%
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8.2.4 LAL150 150mm?

LAL150 (150mm? )
WASP 100mm?
WASP 8.2-8
WASP LAL150
LAL150 8.2-8
8.2-8 LAL150
EDCO | JEPCO | IDECO
38 13 36 87
101 79 93 273
9 8 21 38
148 100 150 398
(x 1,000JD) 1,024 513 905 2,442
(MWh/10 ) 105,850 48,037 71,514 225,401
(x 1,000JD/10 ) 2,195 957 1,313 4,465
I.E. 2.14 1.87 1.45 1.83
LAL150 (150mm? )
WASP (100mm? )
10%
8.2-9 LAL150
LAL150
94 87 7
266 273 7
38 38 0
398 398 0
(x 1,000JD) 2,460 2,442 18
(MWh/10 ) 223,489 225,401 1,912
(x 1,000JD/10 ) 4,398 4,465 67
I.E. 1.79 1.83 o
8.2-9 LAL150
LAL150
8.2.5 BA120 120mm?
BA120 (120mm?
)
400 40

8.2-10
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8.2-11

8.2-10 BA120
EDCO | JEPCO | IDECO
6 1 6 13
9 9 9 27
0 0 0 0
15 10 15 40
(x 1,000JD) 132 45 128 305
(MWH/10 ) 13,606 4,934 9,757 28,297
(x 1,000JD/10 ) 281 105 175 561
I.E. 2.12 2.33 1.37 1.84
BA120 (120mm? )
10%
8.2-11 BA120
BA120
13 13 0
27 27 0
0 0 0
40 40 0
(x 1,000JD) 300 305 5
(MWh/10 ) 28,150 28,297 147
(x 1,000JD/10 ) 561 561 0
L.E. 1.87 1.84 0.03
8.2-11 120mm* BA120 100mm?
40 WASP
BA120 BA120
E0s4
BA120
BA120
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E015

BA120
BA120
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8.3

8.3.1

MV

LV

(1) MV

MV

(2) LV

LV

(3) MV LV

MV LV
LV

LV

132/33kV

MV

MV

(132kV )

LV

1.0

( 8 ) 831

LV MV

LV
LV

VIII - 15



MV
LV 1 MV
8.3-1 MV LV ( 8 )
MV LV
28 MVA 28 MVA
5 JD/KVA 4 IDIKVA
(D) (a) 140,000 112,000
(KW) 1,198 1,337
(GWH10 ) 94.24 105.18
(b) (ID/10 ) 2,839,260 3,168,690
(© (ID/10 ) 112,000 89,600
(d)=(b)-(c) (ID/10 ) 2,727,260 3,079,090
L.E. (©=(d)/(a) 195 275
(%) 16 125 16 12.2
(MVar) 25.12 26.50
(KW) 4,269 4,130
(KW) 513 447
: 155
@) | (28MVA/180MVA)
8.3.2
8
132/33kV
(132kV
132/33kV
- IEC 10%
|.E.
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IDECO EDCO 3 132/33kV
IDECO 1
8.3-2 (1999 )
(MW _ pf)
7.6 pf=0.84
EDCO 43 pf=0.82
N2 89 pf=0.80 132/33kV (2001)
7.6 pf=0.80
JEPCO
143 pf=0.88
116 pf=0.83
11.7 pf=0.82 | 132/33KkV (2001)
IDECO
17.7 pf=0.84 | 132/33KV (2001)
132/33kV (2001)
8.3.3
8.3.2
8.3.4
(1)
8.33 1,127,500JD
112,000JD(10%)
231,481ID(20%) 368,600JD(33%)
415,400JD(37%) 8.3-3(b)
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8.3-3

@) (D)
12,000 101,790 - - 113,790
7,000 - - - 7,000
EDCO V2 A 7,000 63,037 - - 70,037
B 7,000 42,369 - - 49,369
EDCO 33,000 | 207,196 - - 240,196
18,000 - - - 18,000
JEPCO 18,000 - 368,600 - 386,600
JEPCO 36,000 - 368,600 - 404,600
20,000 - - 415,400 435,400
10,000 24,285 - - 34,285
IDECO B 10,000 - - - 10,000
C 3,000 - - - 3,000
IDECO 43,000 24,285 - 415,400 482,685
112,000 | 231,481 368,600 415,400 1,127,481
(10%) (20%) (33%) (37%) (100%)
(b)
B
—C
, N2-A , V2B
-A
8.34 8
2,400kW 44% 6.8% 4.0%

2001
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8.3-4 (2001 )
a(MW) | b(kwW) | c(®%) [ dMw) | e®kw) | f(%) [ be(kw) | cf (%)
8.66 726 8.4 8.35 419 5.0 307 34
4.86 202 42 4.82 158 33 44 0.9
EDCO V2 A 478 209 4.4 470 132 2.8 77 1.6
B 476 230 4.8 4.68 151 3.2 79 1.6
EDCO 2306 | 1,367 59 | 2255 860 38 507 2.1
10.57 343 32 | 1048 254 24 89 0.8
JEPCO 16.31 | 1,490 91 | 1552 695 45 795 4.7
JEPCO 26.88 | 1,833 6.8 | 26.00 949 3.7 884 32
1329 | 1,655 | 125 | 1245 811 6.5 844 5.9
A 6.79 300 4.4 6.70 205 31 95 14
IDECO B 7.69 241 31 7.64 190 25 51 0.6
c 2.18 71 33 217 60 2.8 1 05
IDECO 29.95 | 2,267 76 | 2895 1,266 4.4 1,001 32
79.89 | 5467 6.8 | 77.50 3,075 4.0 2,392 2.9
8.3-5 l.E. 110 JD 10
470 JD lLE. 4.2
3
8.3-5
I.E.
a(JD) (kW) (GWh10yr) | b (JD/10yr) b/a
113,790 307.4 24.18 637,506 5.6
7,000 44.0 3.46 98,680 14.1
EDCO V2 A 70,037 76.6 6.03 125,512 1.8
B 49,369 79.0 6.21 147,735 3.0
EDCO 240,196 507.0 39.88 1,009,433 4.2
18,000 89.0 7.00 196,530 10.9
JEPCO 386,600 795.2 62.56 1,575,344 4.1
JEPCO 404,600 884.2 69.56 1,771,874 4.4
435,400 844.1 66.40 1,652,197 3.8
A 34,285 95.4 7.50 198,670 5.8
IDECO B 10,000 51.0 4.01 112,870 113
C 3,000 11.0 0.87 23,670 7.9
IDECO 482,685 | 1,001.5 78.78 1,987,407 4.1
1,127,481 | 2,392.7 188.22 4,768,714 42

VIII - 19



(2)

(@) (EDCO)
(@-1
8.3-1 33kV 132/33kV 156km
2001 8. 7MW 0.84
0.73MW 8% 11% 2
33 132/33kV 33kV
2.3MW 1.8MW
(@)-2
[ ]
8.3-6
3.0MVA
(4 /kVA)
I.E. 35.3
1
[132kV 1:
8.3-6 (3.0MVA)
132/33
[ ]
AAA100 mm AAA150 mm
20
1.6 6% 10 12%
[ ]
AAA150 mm
20 5% 10
9%
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- 3MVA
- AAA100 mm 20km
8.3-7 MV
3.0MVA LV
1 2
LV I.E. 5.4
6% LV

AAA150 mm

30km

LV
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[Unit: MW, Mvar, %V]

N
Recond ing;
~ ACSRISO" 107am
OR | New 33kV Ling
C.B.+ACSR150x 19.7km
ToHASA MAAN
32MVA, 32%
33/11kV
10MVAX 2
To Tafila AAA100x 24km
18+j11
m?/}:A DYA Shoubak Line
AAA100 14.2km To QUWIERA
V:10.8%
ACSR100 - Conductor N Ta'beh_Line ARMO0
sm  Lengih (tieling) ~ 88km
N75  Node number
© 132133V Substation LV Capacitor; wlm—slﬁ—]'m "
Total Cap. BSMVA e
@] 33/11kV Transformer Lg::atioz‘:) Secondary side of
33V Distribution Line each distribution transformer
132kVx 2cct Wadi Musa Line
x Normally Open Switch 8.66MW, 5.59MVar
P.F.0.84, Loss0.73MW; 8.4%
8.3-1
8.3-6 ( LV )
LV LV
132kv
LV 4ID/KVA 3MVA 3MVA 3MVA -
C.B. 40kJD/unit - - 1 unit -
ACSR150 15.5kJD/km - - 19.7km -
ACSR150( )  5167JD/km - 19.7km - -
(D) @ | 12,000 113,790 357,350
(kW) 183.0 307.4 402.2
(GWH/10 ) 14.40 24.18 31.64
(/10 ) (b) | 433,710 728,538 953,214
(ID/10 ) ©| 9600 91,032 285,880
(JD/10 ) (d)=(b)-(c) | 424,110 637,506 667,334
LE. (=) | 35.3 5.6 1.9
(%) 10.8-8.1 | 10.8- 6.3 10.8- 4.5 -
10 (%) ~16.0 ~125 - 85
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8.3-7 MV )
MV MV
132kV
MV 5JD/kVA 3MVA 3MVA 3MVA -
C.B. 40kJD/unit - - 1 unit -
ACSR150 15.5kJD/km - - 19.7km -
ACSR150( ) 5167JD/km - 19.7km - -
(JD) @ 15,000 116,790 360,350
(kW) 173.0 305.6 406.7
(GWH/10 ) 13.61 24.04 31.99
/1o ) (b) | 410,010 724,272 963,879
(JD/10 ) (0 12,000 93,432 288,280
(JID/10 ) (d)=(b)-(c) | 398,010 630,840 675,599
I.E. ©=@d)/(a 26.5 5.4 19
(%) 10.8-7.7 10.8- 5.9 10.8- 3.8 -
10 (%) -15.6 - 121 -~ 7.0
(b) (EDCO)
(b)-1
8.3-2 33kV 132/33kV 28km
2001 4.9MW 0.82
0.20MW 4.2% 4.2%
132/33kV
(b)-2
[ ]
8.3-8
1.75MVA
4.9MW 0.82
|.E. 14.1
3% 10 6%
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8.3-8

I.E. 4.1
8.3-2
- 1.75MVA
8.3-9 MV

1.75MVA LV

1 LV

(=
I.E. 10.8
3% LV

LV
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[Unit: MW, Mvar, %V]

Down Town
of Tefila
11kV

ACSR100x 24km

RASHADYA
80MVA

Reconductoring; ACSR150x 3.7km

LV Capacitor;

To QATRANA

174 0.8
ACSR100x 11km ¥

OM

ACSR100  Conductor
34km Length
N75 Node number

©  132/33kV subsiation
O 33/11kV Transformer
33kV Distribution Line
= 132kvx 2cct

Total Cap. L75MVA ¥ Normally Open Switch
(el cac i baton trevetomer T
To MAAN Scale
Tafila Line
4.86MW, 3.43MVar
P.F. 0.82, Loss 0.20MW; 4. 2%
8.3-2
8.3-8 ( LV )
LV LV
132kV
LV 4ID/KVA 1.75MVA 1.75MVA - -
ACSR150( ) 5167JD/km - 3.7km - -
(D) @ | 7,000 26,118
(kW) 44.0 535
(GWH10 ) 3.46 421
@10 ) ® | 104280 | 126,795
(ID/10 ) ©| 5600 20,894
(D10 ) (d)=(b)0) | 98,680 105,901
LE. ©=d@ | 141 41
(%) 43. 34| 43 - 32 - -
10 (%) Y .56
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8.3-9 MV )
MV MV
132kV
MV 5ID/KVA | 1.75MVA 1.75MVA - -
ACSR150( )  5167JD/km - 3.7km - -
(D) @] 8750 27,868
(kW) 43.0 52.7
(GWH/10 ) 3.38 4.15
(D10 ) () | 101,910 124,899
(JD/10 ) (©| 7,000 22,294
(D10 ) (d)=(b)-(©) | 94,910 102,605
I.E. (©=(d)/(@ 10.8 37
(%) 435 31| 43 - 29 - -
10 (%) - 56 - 54
(c)JV2  (EDCO)
(c)-1
[ ]
V2 132/33kV 125km
2001 10.1MW 0.80 1.0MW 10%
15% V2
V1 132/33kV
[ ]
8.3-3 V2
2
N2 2
V2 NV2-A
4.8MW) NV2-B  4.8MW)
0.44MW 4%
V2-A ) 6% M2-B ) 2000
(c)-2
[ I:
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JV2-A JV2-B
8.3-10
V2-A JV2-B I.E.
18.8 JV2-B ) 1
3% V2-A ) M
JV2-A ) 8% JV2-B
[ I:
8.3-10
V2-A
24%(IV2-A) 14%(IV2-B) I.E.
1.8 3.0 3 5
2% NV2-A
4 Y V2-A ) T% NV2-B )
JV2-A JV2-B
JV2-A
- 1.75MVA
- 12km ACSR150
JV2-B
- 1.75MVA
- 8km 16km
8.3-11 MV
1.75MVA LV
1 JV2-A
JV2-B 25km
1/3 LV

)

1.75MVA
14.4 V2-A )

N2-B ) 10 50t

JV2-B
JV2-A JV2-B

N2-B ) 10

8km ACSR150

MV
13km

LV
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[Unit: MW, Mvar, %V]

N70

Recon.;
ACSR150x 8.2km

ACSR100

27km

V:5.8%

Recon.;
ACSR150x 12.2km

ACsR100  Conductor
akm  Length N
N75 Node number
Wadi Al-Arab Line .
157+ 106 O Power Station
© 132/33kV Substation
——— 33kV Distribution Line
=——— 132kVx 2cct
X Normally Open Switch
Tota Cap. 1.75MVA
Location: Secondary side of
each distribution transformer
King Talal Line
7.5+j4.9
TALAL DAM
AMVA . Okm Skm 10km
LV Capacitor;
\ Total Cap. 1L.75SMVA Scdle
SUBEIHI Locati pn:_Sec_ondary side of
126MVA each distribution transformer -
JV2-A Line
~ 4.78MW,3.46MVar
105+j 7.6 P.F. 0.81, Loss 0.2IMW; 4.4%
JV1Line
To AMMAN ;
JV2-B Line
SOUTH 4.76MW,3.48MVar
P.F. 0.81, Loss 0.23MW; 4.8%
8.3-3 JVv2
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8.3-10 Jv2

( 1LV
(@) JV2-A
LV LV
132kv
LV 4ID/KVA 1.75MVA 1.75MVA -
ACSR150( )  5167JD/km - 12.2km -
(JD) @ 7,000 70,037
(kW) 45.0 76.6
(GWh/10 ) 354 6.03
(Do ) () | 106,650 181,542
(JD/10 ) (© 5,600 56,030
(JD/10 ) (d)=(b)-(c) | 101,050 125,512
I.E. (©=(d)/(a) 14.4 1.8
(%) 39-30 39- 23 -
10 (%) -53 -43
(b) Jv2-B
LV LV
132kv
LV 4ID/KVA 1.75MVA 1.75MVA -
ACSR150( )  5167JD/km - 8.2km -
(JD) @ 7,000 49,369
(kW) 58.0 79.0
(GWH/10 ) 456 6.21
(Do ) (b | 137,460 187,230
(JD/10 ) (© 5,600 39,495
(JD/10 ) (d)=(b)-(c) | 131,860 147,735
I.E. (©=(d)/(a) 18.8 3.0
(%) 5.8-4.0 58- 35 -
10 (%) -7.6 -6.8
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8.3-11 JV2 (MV
(@) JV2-A
MV MV
132kV
MV 5D/KVA | L75MVA | 1.75MVA -
ACSR150( ) 5167JD/km - 12.2km -
(D) @ | 8750 71,787
(kW) 37.0 69.3
(GWH/10 ) 2.91 5.45
(D10 ) ()| 87,690 164,241
(ID/10 ) © | 7000 57,430
(ID/10 ) (d)=(b)(c) | 80,690 106,811
I.E. (©=(d)/(@ 9.2 15
(%) 39.32 39.25 -
10 (%) .54 44
(b) Jv2-B
MV MV
132kV
MV 5D/KVA | L75MVA | 1.75MVA -
ACSR150( ) 5167JD/km - 8.2km -
(JD) @| 8750 51,119
(kW) 46.0 67.7
(GWH/10 ) 3.62 5.33
(D10 ) ()| 109,020 160,449
(ID/10 ) © | 7000 40,895
(ID/10 ) (d)=(b)-(c) | 102,020 119,554
I.E. (©=(d)/(@ 117 2.3
(%) 5.8-4.3 5.8-38 -
10 (%) .78 .71
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(d) (JEPCO)
(d)-1
8.3-4 33kV 132/33kV
48km 2001
0.34MW 3.2%
132/33kV ( 5.2MW)
(c)-2
[ ]
8.3-12
2
4 5MVA I.E.
3%
[ ]
8.3-12
ACSR150 mm
[ ]
UGC300 mm  ACSR150 mm
4%
6
2.4% 10 4.5%
5.4km 3.4MW
I.E. 10.9

10.6MW 0.79

4.5%
1999

10.9

5.5km

1.1
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- 4. 5SMVA

8.3-13 MV
4.5MVA LV
1 9.5km
1/3 LV
I.E.
I.E. 6.9 2
3.2% LV
{Urit MW, v, 9]
N 4 ToREHAB
New 33kV Line; Cow Farm

C.B. + UGC300x 1.1km

+ ACSR150% 4.4km V:4.5%

3km

HUSSEINMAIN
(ZARQA)

570MVA 106+j8.2

LV Capacitor;
Total Cap. 45MVA
Location: Secondary side of
each distribution transformer

i
S

52439
Hashmia Univ. Line

ACSR100
34km
N75

LV

Conductor

Length

Node number
132/33kV Substation

33/11kV Transformer

——— 33KV Distribution Line

132kVx 2cct
Normally Open Switch

Wells

N29

Skm
Scale

To ASHRAFIA

Duleel Line
10.57MW, 8.12MVar
P.F. 0.79, Loss 0.34MW; 3.2%

8.3-4
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8.3-12 ( S LV

Lv Lv
132kv
LV 4ID/KVA 4.5MVA - 4.5MVA -
C.B. 40kJD/unit - - 1 unit -
UGC300 50,000/km - - 1.1km -
ACSR150 15.5kJD/km - - 4.4km -
(JD) @ | 18,000 181,200
(kW) 89.0 148.0
(GWH10 ) 7.00 ACSR150 11.64
(/1o ) (b) | 210,930 350,760
(JD/10 ) (© | 14,400 144,960
(JID/10 ) (d)=(b)-(c) | 196,530 205,800
IL.E. ©=(d)/(a) 10.9 11
(%) 45- 3.0 - 45 5 24 -
10 (%) - 58 - 4.4
8.3-13 MV
MV MV
132kv
MV 5JD/kVA 4.5MVA - 4.5MVA -
C.B. 40kJD/unit - - 1 unit -
UGC300 50,000/km - - 1.1km -
ACSR150 15.5kJD/km - - 4.4km -
(JD) @ | 22,500 185,700
(kW) 73.0 128.0
(GWH/10 ) 5.74 ACSR150 10.07
(/1o ) (b) | 173,010 303,360
(JD/10 ) (© | 18,000 148,560
(JUD/10 ) (d)=(b)-(c) | 155,010 154,800
IL.E. ©=(d)/(a) 6.9 0.8
(%) 45 32 - 45 5 22 -
10 (%) -59 -4.3
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) (JEPCO)

(e)-1

8.3-5

(e)-2

4.5MVA

132/33kV

2.3

8.3-15

14%

132/33kVQAIA 156km
2001 16.3MW 0.88
1.49MW 9.1%
QAIA 33kV ( 4.2MW)
1:
8.3-14
2
I.E. 37.4 1
10% 8.3.2
1:
I.E. 4.1 3
5.9% 10 11.8%
4.5MVA
ACSR150 QAIA 21km
MV
45MVA LV MV
QAIA 21km
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1/3 LV

I.E. LV
I.E 3.9 6.5% LV
[Unit: MW, Mvar, %V]
To BAYADER
AMMAN SOUTH
90MVA
New 33kV Line; :
f LV Capacitor;
C.B.+ACSR150% 21km o Total Cap. 45MVA

Madabaline\  scsriso

124+
ACSR150

Reconductoring; /

ACSR150x 8.6km

ACSRS0
13km

8.3-5

Location: Secondary side of
each distribution transformer

Village Line

ACSRI150sq

N231  V:13.9%

To QAHARA

ACSR100
34km
N75
@]

Okm

Conductor

Length

Node number
132/33kV Substation
33/11kV Transformer
33KV Distribution Line

132kVx 2cct
Normally Open Switch

Skm 10km

Scale

Madaba Line
16.31IMW, 8.90MVar
P.F. 0.88, Loss 1.49MW; 9.1%
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8.3-14 ( 1LV )
Lv Lv
132kv
LV 4ID/KVA 4.5MVA 4.5MVA 4.5MVA -
C.B. 40kJD/unit - - 1 unit -
ACSR150 15.5kJD/km - - 21.2km -
ACSR150( ) 5167JD/km - 8.6km - -
(JD) @ 18,000 62,436 386,600
(kW) 290.0 313.6 795.2
(GWH/10 ) 22.81 24.67 62.56
(JD/1o ) (b) | 687,300 743,232 1,884,624
(JD/10 ) © 14,400 49,949 309,280
(JD/10 ) (d)=(b)-(c) 672,900 693,283 1,575,344
I.E. (@=(d)/(a) 37.4 111 4.1
(%) 14.0-10.0 | 14.0-9.0 14.0- 6.0
10 (%) -21.8 -20.0 -11.8
8.3-15 MV )
MV MV
132kv
MV 5JD/kVA 4.5MVA 4.5MVA 4.5MVA -
C.B. 40kJD/unit - - 1 unit -
ACSR150 15.5kJD/km - - 21.2km -
ACSR150( ) 5167JD/km - 8.6km - -
(JD) @ 22,500 66,936 391,100
(kW) 264.0 292.3 772.1
(GWH/10 ) 20.77 22.99 60.74
(JD/1o ) ()| 625,680 692,751 1,829,877
(JD/10 ) (© 18,000 53,549 312,880
(JD/10 )  (d)=(b)-(c) 607,680 639,202 1,516,997
I.LE. (e@=(d)/(a) 27.0 9.5 39
(%) 14.0-11.4 | 140-104 | 140 - 74
10 (%) -232 -21.3 - 133
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(f) (IDECO)
(f)-1
8.3-6 132/33kV 155km
2001 13.3MW 0.82
17% 1.66MW 12.5%
33KV ( 8.5MW)
(9.5MW) 132/33KV
(f)-2
[ ]
8.3-16
2
5.0MVA I.E. 57.4 1

12.2% 8.3.2

[ ]
132/33kV
LE 48 2
7.3% 10 14.8%
[ ]
8.3.2
LV
L.E 3.8
3
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8.8% 10 18.9%

165 JD
SMVA
26.8km AAA100 AAA150
8.3-17 MV
SMVA LV MV
1 24km
1/3 LV
(= LV
I.E. 3.6 9.5% LV

[Unit: MW, Mvar, %V] AAAL0O IRBID
@ 120MVA, 103%

ACSR100  Conductor
34km Length
N75 Node number

1=Z

O Power Station
© 132/33KV Substation
——— 33kV Distribution Line

== 132kVx 2cct
x Normally Open Switch

LV Capacitor; To ZARQA
Total Cap. SMVA

Location: Secondary side of

each distribution transformer
a5+j55 | Reconductoring; AAALS0x 27.5km e okm sm o 10km
Scele
_
OR | New 33kV Line; C.B.+AAA150x 23.6km
+AAA100x 3.2km

Jerash Line

OR| Re-route; AAA150x 26.8km 13.20MW, 9.23MVar
P.F. 0.82, Loss 1.66MW; 12.5%

8.3-6
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8.3-16 ( 1LV )
Lv Lv
LV 4ID/KVA 5MVA 5MVA 5MVA 5MVA
C.B. 40kJD/unit - - 1 unit -
AAA150 15.5kJD/km - - 23.6km 26.8km
AAALS0( ) 5167JD/km - 27.5km - -
AAA100 13.285kJD/km - - 3.2km -
(JD) @ 20,000 162,093 468,312 435,400
(kW) 491.0 846.1 1101.1 844.1
(GWH10 ) 38.63 66.56 86.62 66.40
(JD/10 ) () | 1,163,670 2,005,257 2,609,607 2,000,517
(JD/10 ) (© 16,000 129,674 374,650 348,320
(JD/10 ) (d)=(b)-(c) | 1,247,670 1,875,583 2,234,957 1,652,197
I.E. (©=(d)/(a) 57.4 11.6 4.8 3.8
(%) 16.7-122 | 16.7-8.8 16.7-7.3 16.7- 8.8
10 (%) -27.0 -18.8 -14.8 -18.9
132kV
8.3-17 Mv
MV MV
*
MV 5JD/kVA 5MVA 5MVA 5MVA 5MVA
C.B. 40kJD/unit - - 1 unit -
AAA150 15.5kJD/km - - 26.8km 26.8km
AAALS0( ) 5167JD/km - 30.2km - -
(JD) @ 25,000 181,043 480,400 440,400
(kW) 461.0 827.6 1078.4 819.1
(GWH10 ) 36.27 65.10 84.83 64.44
(/10 ) | 1,092,570 1,961,412 2,555,808 1,941,267
(JD/10 ) (@] 20,000 144,834 384,320 352,320
(JD/10 ) (d)=(b)-(c) | 1,072,570 1,816,578 2,171,488 1,588,947
IL.E. ©=(d)/@ 429 10.0 4.5 3.6
(%) 16.7-125| 16.7-9.1 16.7-6.5 16.7-9.1
10 (%) -27.1 -19.1 -13.8 -19.1
132kV
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() (IDECO)
(9-1
[ ]
8.3-7 33kV 132/33kV
2001 13.3MW 0.81
15% 1.24MW
33kV
2001 20.1MW 0.84
13% 1.32MW 7%
2
8MW
[ ]
1 2
3 7
2 2000
7 ABCDETFG
8.3-18 A G 6%
7
A B AAA50 C 3
(9)-2
[ ]
3
8.3-19 2
2.5MVA( A) 2.5MVA( B) 0.75MVA(

C)

9%

182km

163km
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I.E. 17.0( A) 11.3( B) 7.9( C) 1
1:
I.LE 5.8
10%
I.E 5.8
B C

2.5MVA

6.8km 11.5km 4.7km AAA100

AAA150
2.5MVA
0.75MVA
8.3-20 MV
25MVA( A) 25MVA( B) 0.75MVA( C) LV
MV 1
16km( A) 25km( B) 30km( C)
1/3 A 1 LV
B C
I.E. LV
I.E. 4.3( A) 5.8( B) 4.3( C) 2 3
2 4% LV
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LV Capacitor;
Total Cap. 0.75SMVA
Location: Secondary side of
each distribution transformer

LV Capecitor;
Total Cap. 25MVA
Location: Secondary side of
each distribution transformer

V 4.4%
63

8.3-7

1 N0 UGAL4005km _ 08
- i 6.8+]4.

‘\-@L?%S
N

LV Capacitor;
Total Cap. 25MVA
Location: Secondary side of
each distribution transformer

[Unit: MW, Mvar, %V]

Recon.;

AAA150x 4.7km

OR New 33kV Line; AAA150x 3.5km

B
AAAL004.7km
Emrawa Line
.9+]3.9
ACSR100

34km
N75

©

Hausha Line

X

Conductor
Length
Node number

132/33kV Substation
33KV Distribution Line

132kVx 2cct
Normally Open Switch

Emrawaand Samma Lines:

LineA; 6.79MW,4.66MVar
P.F.0.82, Loss 0.30MW; 4.4%

Line B; 7.69MW,4.51MVar
P.F.0.86, Loss 0.24MW; 3.1%

LineC; 2.18MW,1.43MVar
P.F.0.84, Loss 0.07MW; 3.3%

8.3-18 (2001 )
(MVA) (MW) (kW) (%) (%)
A 155 6.8 300 4.4 5.4
B 155 7.7 241 3.1 4.3
C 105 2.2 71 3.3 2.0
D 20.0 46 67 15 1.4
E 155 5.1 71 14 2.0
F 155 3.0 51 1.7 1.4
G 20.0 2.1 27 1.3 0.3
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8.3-19 (Vv
(a) - A
LV LV
132kV
LV 4JD/KVA 2.5MVA 2.5MVA 2.5MVA -
AAA150 15.5kID/km - - 3.5 -
AAAL50( ) 5167JD/km - 4.7km - -
(JD) (@ | 10,000 34,285 64,250
(kw) 75.0 95.4 105.9
(GWHh/10 ) 5.90 7.50 8.33
(1o ) () | 177,750 226,098 250,983
(JD/10 ) (© 8,000 27,428 51,400
(ID/10 ) (d)=(b)-(c) | 169,750 198,670 199,583
|E. (&=()/(a 17.0 5.8 31
(%) 58-4.1 58- 3.8 58-35 -
10 (%) ~7.7 71 ~6.6
(b) - B
LV LV
132kV
LV 4JD/KVA 2.5MVA - - -
(D) (@ | 10,000
(kw) 510
(GWHh/10 ) 4.01
(/10 ) (b | 120,870
(JD/10 ) (© 8,000
(ID/10 ) (d)=(b)-(c) | 112,870
ILE. (CEC)E) 11.3
(%) 45,31 - - -
10 (%) -58
(© - C
LV LV
132kV
LV 4JD/KVA 0.75SMVA - - -
(JID) (@ | 3000
(kw) 11.0
(GWHh/10 ) 0.87
(/10 ) (| 26,070
(JD/10 ) (© 2,400
(@D/10 ) (=)o) | 23670
ILE. (CEC)E) 7.9
(%) 21-16 - - -
10 (%) -28
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8.3-20 (MV )
(a) - A
MV MV
132kV
MV 5JD/kVA 2.5MVA 2.5MVA 2.5MVA -
AAA150 15.5kID/km - - 3.5 -
AAAL50( ) 5167JD/km - 4.7km - -
(JD) (@] 12,500 36,785 66,750
(kW) 58.0 78.8 89.8
(GWh10 ) 4.56 6.20 7.06
(D10 ) (b | 137,460 186,756 212,826
(JD/10 ) (© 10,000 29,428 53,400
(/10 ) (d)=(b)-(c) | 127,460 157,328 159,426
ILE. (©=(d)/(@ 10.2 43 24
(%) 58-4.2 58-3.9 58-3.6 -
10 (%) 7.8 .72 ~6.6
(b) - B
MV MV
132kV
MV 5JD/kVA 2.5MVA - - -
(D) (@] 12,500
(kW) 35.0
(GWh10 ) 2.75
(D10 ) ()| 82950
(JD/10 ) (| 10,000
@10 ) (d)=(o)(0) | 72950
IE. (©=()/(a 5.8
(%) 45.2.6 - - -
10 (%) -5.3
(©) - C
MV MV
132kV
MV 5JD/kVA 0.75SMVA - - -
(D) @| 3750
(kW) 8.0
(GWh/10 ) 0.63
(D10 ) ()| 18960
(JD/10 ) ()] 3,000
(ID/10 ) (d)=(b)-(c) | 15960
IE. (©=(d)/(@ 43
(%) 21-16 - - R
10 (%) ~28
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8.4
8.4.1
84-1
8.4-2
8.4-1
EDCO JEPCO | IDECO
1,049 515 895 2,459
(x 1,000JD) 240 405 483 1,128
1,289 920 1,378 3,587
105.7 47.1 70.6 223.4
(GWH10 ) 39.9 69.6 78.8 188.3
145.6 116.7 149.4 4117
2,170 931 1,207 4,398
(x 1,000D/10 ) 1,009 1,772 1,087 4,768
3,179 2,703 3,284 9,166
IE. 2.07 1.81 1.45 1.79
4.20 4.38 411 4.23
2.47 2.94 2.38 2.56
8.4-2 ( GWh)
2 3 4 5 6 7 8 9 10 10
EDCO 64 73 81 89 99 109 120 131 141 150 1057
IDECO 290 32 36 40 44 49 53 58 63 67 471
JEPCO 43 49 54 59 66 73 80 88 94 100 706
136 154 171 188 209 231 253 277 298 3L7| 2234
EDCO 24 27 30 34 37 41 45 49 53 57| 397
IDECO 42 48 53 58 65 72 79 86 93 99 695
JEPCO 48 54 60 66 74 82 89 98 105 112 788
114 129 143 158 176 195 213 233 251 268 1830
EDCO 88 100 111 123 136 150 165 180 194 208 1455
IDECO 71 80 89 98 109 121 132 144 157 166 1167
JEPCO 91 103 114 125 140 155 169 187 199 212/ 1495
250 283 314 346 385 426 466 511 550 586 4117
8.4.2

FS
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2 2
2
8.4.-3 8.4-4 9 10
8.4-3
2001 2002 2003 2004
(1/3) (1/3)
(1/3) (1/3)
< |
(1/3) (1/3)
<
|
>
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8.4-4 (JD)
2002 2003 2004
6,691 6,691 6,691 20,072
EDCO ( ) 81,527 81,527 81,527 244,582
261,631| 261,631 261,631 784,894
5,071 5,071 5,071 15,212
JEPCO ( ) 58,918 58,918 58,918 176,754
107,598  107,598| 107,598 322,793
6,411 6,411 6,411 19,232
IDECO ( ) 73,210 73,210 73,210 219,630
218,685 218,685 218,685 656,056
Wadi Musa ~ ( ) 6,000 6,000 0 12,000
Wadi Musa ~ ( ) 50,895 50,895 0 101,790
Tefila  ( ) 3,500 3,500 0 7,000
N2-A ) 3,500 3,500 0 7,000
EDCO  [v2A | ) 31,519 31,519 0 63,037
N2-B ) 3,500 3,500 0 7,000
N2-B ) 21,185 21,185 0 42,369
Duled  ( ) 9,000 9,000 0 18,000
JEPCO |Madaba  ( ) 0 9,000 9,000 18,000
Madaba  ( ) 0| 184,300 184,300 368,600
Jerash  ( ) 0 10,000 10,000 20,000
Jerash  ( ) 0| 207,700 207,700 415,400
Emrawa-Samma-A  ( ) 5,000 5,000 0 10,000
IDECO  |[Emrawa-Samma-A )| 12,143 12,143 0 24,285
Emrawa-Samma-B  ( ) 5,000 5,000 0 10,000
Emrawa-Samma-C  ( ) 1,500 1,500 0 3,000
972,482 | 1,383,482 | 1,230,742 | 3,586,706
8.4.3
10
8.4-5 8.4-6
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8.4-5 (MWh)
EDCO JEPCO IDECO
()
2001 0 0 0 0 0 0 0 0
2002 0 0 0 0 0 0 0
2003 5,673 0 2,683 0 1,197 0 1,793 0
2004 12,519 4,980 5,921 3,351 2,641 588 3,957 1,041
2005 20,889 17,593 9,879 3,727 4,407 6,502 6,603 7,364
2006 23,141 19,490 10,944 4,130 4,882 7,202 7,315 8,158
2007 25,360 21,359 11,994 4,526 5,350 7,893 8,016 8,940
2008 27,711 23,338 13,106 4,945 5,846 8,625 8,759 9,768
2009 29,842 25,132 14,114 5,325 6,295 9,288 9,433 10,519
2010 31,749 26,739 15,015 5,666 6,698 9,881 10,036 11,192
2011 33,647 28,338 15,913 6,004 7,098 10,472 10,636 11,862
2012 35,600 29,982 16,837 6,353 7,510 11,080 11,253 12,549
2013 36,914 31,643 17,458 6,705 7,788 11,603 11,668 13,245
2014 37,830 33,230 17,892 6,705 7,980 12,463 11,958 14,062
320875 | 261,824 | 151,756 57,437 67,692 95687 | 101,427 | 108,700
582,699 209,193 163,379 210,127
8.4-6 (MWh)
EDCO JEPCO IDECO
()

2001 0 0 0 0 0 0 0 0
2002 0 0 0 0 0 0 0 0

2003 3,601 0 1,688 0 783 0 1,130
2004 7,946 1,305 3,725 1,170 1,728 0 2,493 135
2005 13,260 7,762 6,215 1,301 2,884 3,715 4,161 2,746
2006 14,689 8,599 6,885 1,442 3,195 4,115 4,609 3,042
2007 16,097 9,424 7,545 1,580 3,501 4,510 5,051 3,334
2008 17,589 | 10,297 8,245 1,726 3,825 4,928 5,519 3,643
2009 18,942 | 11,089 8,879 1,859 4,119 5,307 5,944 3,923
2010 20,153 | 11,798 9,446 1,978 4,383 5,646 6,324 4,174
2011 21,358 | 12,503 | 10,011 2,096 4,645 5,983 6,702 4,424
2012 22,597 | 13,229 | 10,592 2,218 4,914 6,331 7,091 4,680
2013 23431 | 13962 | 10,983 2,341 5,096 6,681 7,352 4,940
2014 24,013 | 14,792 | 11,256 2,341 5,222 7,170 7,535 5,281
203,676 | 114,760 | 95470 | 20,052 | 44295| 54,386| 63,911 | 40,322

318,436 115,522 98,681 107,233

VIII - 48



	第8章　電力損失低減最適化の検討
	8.1 電力損失低減最適化検討の概要
	8.1.1 力率改善による電力損失の低減
	8.1.2配電系統への電力用コンデンサ設置の考え方
	8.1.3 低圧対象フィーダーへの電力用コンデンサによる電力損失低減
	8.1.4 中圧対象フィーダーへの電力用コンデンサによる電力損失低減

	8.2  低圧配電線の電力損失低減
	8.2.1  低圧フィーダー改善の予備検討
	8.2.2  対象低圧フィーダー改善の考え方
	8.2.3対象低圧フィーダー電力損失低減の検討結果
	8.2.4  LAL150（150mm2アルミ裸電線）を適用した場合の検討結果
	8.2.5  BA120（120mm2アルミ導体架空ケーブル）を適用した場合の検討結果

	8.3  中圧配電系統の電力損失の低減
	8.3.1  中圧フィーダー改善の予備検討
	8.3.2  中圧配電線改善の考え方
	8.3.3  中圧対象配電線改善の検討方法
	8.3.4  対象中圧配電線の検討結果

	8.4  検討結果のまとめと工事費の年度展開
	8.4.1  検討結果のまとめ
	8.4.2  工事費の年度展開
	8.4.3  電力損失低減量の年度推移





