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Appendix 5.3-1 Selected Sample-1 Peeders

(1) - Low Voliage Sample-}

i.zr;:; . Feeder Name Company ie:":;c ; o - Feeder Name Company 1
11 NORTH AZRAQ 1 NEPCO T143 |KAZAALLHOUSE RUMATHA 1 IDECO
12 [NORTHAZRAQ 2 144 |KAZAALTHOUSE RUMATIIA 2
13 NORTI} AZRAQ 3 145 KAZAALI{IOUSE RUMATILA 3
14 |NORTHAZRAQ 4 146 |KAZAALIHOUSE RUMATHA 4
15 {ALARDAA 1 | mEeco 147 [KAZAALIIOUSE RUMATHA 5 _

L6 | |ALARDAA - e j48 | DABATNEMER RUMATHA 1 IDECO
17 [ALARDAA 3 149 |DABAT NEMER RUMATHA e :
‘18 JALARDAA . 4 < 150 |DABAT NEMER RUMATIIA 3
L) DEER ALA i NEPCO 151 | DABAT NEMER RUMATHA i

" Lo |oEER ALA 2 : 152 |DARAT REMER RUMATHA 5 _
L1 |BEER ALA 3 183 |ALRAFEED . - 1 IDECO
117 |DEER ALA i 54 |ALRAYVEED 2
L1y |DEER AlA 5 I 155 ' |ALRAFEED 3
L4 NORTH KRYIMA 1 NEPCO | ‘156 |AL RATEED 4 .
115 |NORTHKRYIMA 2 157~ |HNEAKEEN b JEPCO
16 |NORTH KRYIMA 3 158 - |HNEAKEEN T2
17 NORTH KRYIMA 4 159 HNEAKEEN 3
Lz |KHAZMA 1 | NEPCO 150 |HNEAKEEN 4
L1y . |[KHAZMA 2 ' 15! |HINEAKEEN 5

Cla0  [KHAZMA _ 3 - 162  JALSAYEGH i IEPCO
121 [SOUTH KARAMA 1 NEPCO . 1h3  |ALSAYEGH 2
122 |SOUTHKARAMA 2 L5t |ALSAYEGH 3
123 |SOUTH KARAMA 3 165 |ALSAYrGl . 4 )
124 |SOUTH KARAMA 4 | 166 |ALHUSSIEN AL GHARDI 1 IEPCO -
125 |LOWINCOME 1IOUSING 1 KEPCO 167 |ALIIUSSIEN AL GHARDL 2
26 |LOWINCOME HOUSING 2 168 [AL HUSSIEN AL GHARBI 3

J127  [LOW INCOME HOUSEING 3 169 . JAL HUSSIEN AL GIARSG] 4
123 . |LOW INCOME HIOUSING 4 L70 - JALHUSSIEN AL GUHARBI 5
129 - |fuHBPA 1 IDECO 171 |ALHUSSIEN AL GHARBE &
1ae |ruepa 2 172 |SWEFEH HOUSING 1 IEFCC
131 JUHFIA 3 L3 SWEFEN HOUSING 2
132 |IUHFA 4 174 |SWEFEH HOUSING 3.
123 [RUMTIA 1 IDECO 175 - |SWEFEH HOUSING 4 _
134 [RUMTHA 2 176  |WEST THEHEEBA 1 iEPCO
135 |RUMTHA 3 177 |WEST THEHEEBA 2 :
136 |RUMTHA 4 178 |WEST THEIHEEBA 3
137 {RUMTHA - 5 L7y |WEST THEIEEDRA 4 | .
128 |HAYALSHAMALEY RUMATHA 1 IDECO 180 . |ABU ZEGHAN 1 JEPCO
130 [HMAYALSHAMALEY RUMATHA 2 151 JABU ZEGHAN 2 ]
140  }HAYALSHAMALEY RUMATHA 3
141 [HAYALSHAMALEY RUMATHA 4
L4z |HAYALSHAMALEY RUMATHA s
{2) Medium Voliage Sample-1
;’:{:::r _ Feeder Name Company NS:_,::;; Feeder Name : Company
M1 |Wadi Al-Arabu{l.V. Noith} NEPCO M9 [Emrawa | mwrco
M2 [Jordan Valley Middle REPCO Mi0  |Samma IDECO
- M3 Jlordan Valley South NEFCO Mit - |Kufranj IDECO
M4 |Jordan Valley South Bayader NEPCO M12  |Khaldia IDECO
| M5 |Duleed - JEPCO _
M6 |QASA lepio L JEPCO MI13  |MadabaC 1V JEPCO
M7 |Madaba A 11V | JEPCO Mi14 - |Madsba D _ - 11kV JEPCO
M8  iMadala B o : 1Nk | JEPCO *Madaba C &D : Small feeder, used only capacitol sledy
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Appendix 5.4-2 Measured data of 33 kV Duleet line

Date Date Drate Date .
Tisne 29:07/1995(Mon ) I00IN996(Tee ) CANNIFIHWed) VO YP6{ Thyr )
wwh | okw | okve | ope KWh kW | xve |opf |owwn | oww | owve | opr | kwh | ew | wkve | pE
1 94,674) 2209 - sam| 098] 276.454] nr0s| serr] ocass| asvong esiz] 43| osor
2 100,297] 2423|5263 o0s04] 283861 2407 sisel o0rss] dsssas) esoof 4925 0397
3 108,153 6.358] so21| 0781 290307 6446] s.204] crrs] areesy 6381) 3239 o372
4 neas] 6282 sosy| orre] 296874) 6s67] sami| o] asaeef easr) siss| 0277
5 120899 6453 san| o8] s03306) 6632 sA03] ©7s] asus06] 6310) 5438 0762
3 127.558] 6655] s8] ars] noax]  e9:8]  se06] jo.m3| 491,695 eses] ss2| 0379
7 13s417] 6863| se3s) o] dinmI|  6923| s3] 07l assen 6397 5.385] 0973
8 142320 790 710y 0.762] “32s062] M| e724] toasa| 056 Laf 6242 0758
% 150,695] 831s] 2033 or61] 3350] c mees| 25y easy]| siddas| a0 ee78) 07ss
10 150,320] seM| 635 o79r Migr6] gus] 6210 ‘os01]isat2e1] w8s8| 6532 0780
u 163.006] 8677 6534 0.799] 350331] . 8655|6473 0s01 s3Il nexn| 667} 0.765
12 176858 8353] 6,597] os02] 3s50.037] ssos| emr] o0es) sinim]| 29w 649 0275
13 185508] 8.609] sann| 080y 3ss070] 8933 6572 os0sl seson| 783 6530 : 0788
14 193380 2872 6022 a789] 376760] 26%0| 637] os07| ssaes3| nexz| 6k13| 0.736
15 | 21345 6,239 201,223 8303 6am| osos| 334776 -go16] ssoi| esio] seo2m| 7367 6392 0764
16 | 288s4] 73i0] ss23) 0783 200087 7,364 5,969| a.77) 392323 C7347] 3.547] 0s0s] s67.495| 7215| so0: 0978
17 359580 7324| 5] omis|  wue3ssl 7268|  ssva| 0ar7] 3ees2s] 1306] 53s9) osos| swsssy n10z| ssos| o
18 | a3068] 7180| so0s] 0772] 2235000 7,225 sg65) 0m 406.9?JL 1341]° s.5aa] 098] ssa2] 2035] 58| 0270
19 | so239] ron] ssi2] o233 20900 72,3200 60%2] orn| maasy| ars| ss7e] ogso) ssssao| sois| ss3s] 073
20 | sraaf same| s3rp osn] o 23g30 7402 6330 0.760] 421,922 251 s961] o0788) s97,705| 90ss] ‘8057 0831
21 | 6s5.146] 7733 6446l 0.763] - 246027] 7,825 479 0770 429896) s.474| - 6.097) 0802 0338|5653 5696 O
2 | mg03f 7557 ece3| oaso| 2sisa0) 03] 6235 o7rr| aanea| wsesl 581 osos| e10m0| 7322 5223 oas
3 | wssery 70s] 5652 0783 261061 7231| 5698 0785 as5.354]  7360[ - 5477|0805} 17,780 70300 S35 0.808
2| 81435] s8] stip] o730] : 288749) 7688 snis] o7ss| asa223| 7wl . 5264 os02| 624478] 663 4871 03809
mean s 7,555] 5002 0783 7635| - 5.893] 0w 7i71| 379t 0778
value : .
Dale . Date Dale Date ]
Time 2O8A535(Fi) -  INS995(Sa1) 408/1995(Sun} _5081%8Mony
xwh | ww |k pf kWh W KV of £ Wh kW Vi of KWh ) kW | kVi pf -
1| 630939] sast| asss| oso0| 9.0%4] eoos| 4507 0| es2an) san| asmf omrjieeds] sen| 50| 0797
1 | 637,350] 6.291] 4947) 0784|  782974) ssss| e7ss) | 9se025) 6303 4695) ° 0.802i1,137,085 6,431 4860] 0.79¢
Ca | saadas] soos| sor]| 0| - 1e0.844]- sar0l 4s03| Gras] eeszer] e269) 4743[ 099mia3526] 6.441] d860] 0798
4| sa9468] s118] sosel 0770 sssrs] 53| s 0a74| emssz 63000 4500 - 080001149958 6,432 4834] 0768
s | essaul| s247] sasif 0790]  sozgsol s974| “4904] 0273] 9738|6438l 885 o09dIisess8| 6398| 5002 0796
& | es2.003] 6292 soset 0.973]  809.054] 6404 5.267] 0772] 934.795| 6657] 4594 osoefrrersiy| 6978 35000 0.9
7 | eom0s] 6.403] s0s5] 0r0] sissn| 6463 3303 0773] 99nee3] sse3| s247] osehraTosTs| 141 5428 079
8 | 675006] s000] a938f 0767 822865 1.384] e63nl o351 999,459 766| s252] omrefrr78802] - 8127] 692 0761
"o | eme02| ssss] 4912 o7es] 83086d] 2999 6554 0774|1,001859] 8,400 6821 0.2761.183,360] 9,355 7449 0.78)
10 | esssos| se93] 4s93f o7s8] - 839087f 8223 s5745] 080016330 840 68s8 0vr|rigsezr] 9ser 770l 0779
11| eorsar] 6252 w735 091 Baran0] s3] sser] orifiozdess| s364] 6809 07|L200,750] 9.7:3] 783 079
12 | 693838] s389] a3l 0733  $ss7a0] s3s50] esm| mrr2i03032) 8333] ss48] - 0.773)1,216488] 8738) 7061 0.7
13 | roas7] sonl| a7ss| ose]  sssasy] 837y e8] ermsjronniea] 382 sdeef- erraasen| sa3l es22 a7y
14 | 709410 5853 40| 0233 81361 8200 s706] 0idhoassio) sudell s6st| 0974)1.233366) Baas] 9] 0973
15 | nssze] 60t4] sa60] 0759) - sso04s) 7684] ss0d) 079801,057388) 2838 63n) 09 :
16 | 21784] sre0| sows| 0am2]  8srsds| radoy smaal. o7s3)1,064.930) w33 6143 0TS
17 | 727838 sBss] . s510] 0280 sesass] 23] 5908 ermhornioi| cran| 59850 0768
18 | masr) snsl sasa) ease]  eorose| ran0 s78i) 0701099728 7021 5875|0992 B
19 | rom0] 6263 s251] 0361  swons]| nus| sas| oririosson] es19) ssmp ol
20 | nsan| sru| sess] o162 a6sis] 234s] sos2| osafnoenaes] ansp s21s) 095y
1 | 7s3418] 6687] sEs] o075 924406] 7837 saw2]|  0806[1A01,335] 88| 6161 0T
22 | 760358 s950] sso1] o8] esnznd] 798| sus|oosv|simeass| sow| 565 osi
23 | 766835 64| s.254] 0776] 939,523] 7318] S22 osod]nitsses| wsaf $339 0so4)
24 |30 6239 518s] 0769]  916231] 6238 5.248] 0390[1,023993) 7083 522 0803
mean 6102[ 5119] 071 229|707 0134 7.405] 5818 0785
value )

53
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" Power Demand (kW)

_;Pﬂw_mn&w 5.4-4 Recorded Chart (1/4)

Fig. I Measured power demand of 33 KV Duleel line
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Appendix 5.4-4 Recorded Orwﬂ_ﬂ\&_ x
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Fig. 2 Current recorg data of MV line of NEPCO
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Appendix 5.4-4 Recorded Chart (3/4)

Cusrent {(Ampere)

.,m.,mm. 3 Current record data of MV line of IDECO
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vamu&_x mnh Recorded Chart (4/4)

- Fig. 4 Current record data of MV line of JEPCO
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Appendix 5.4-11 Recorded Data of Low Voltage Sample Feeders

_ For each L.V, feeder
Company Substation Name Trans. Rating Teans. Yolt. No. [Length Load Custeat{A)

{kVA) ratio (M) R S T {Tota)

NEPCO . [NORTH AZRAQ 630 1174 1| w465 | 235 | 248 | 270 | 753
' 2| 1250 | 120 | 145 | 180 | 445

3] 760 | as0 | 130 | 110 | 390

_ . _ - 41 690 | 17| 20 35 |
‘Inerco  [AL ARDAA 250 334 1| 710 [ 48 f 18] 28| 91
= ' 2| 1280 | 100 | 70 | 145 | 315
3| 885 | 24 | s4a| 18] 9

; 4| 450 | 55 | 75 | 32 | 162
NEPCO . [DEER ALA ‘ 630 - 3314 1} 430 | 25 | 120§ 120 | 265
' 2| sso | 100§ 120 [ 150 | 370

3| 815 | 125 | 150 | 120 | 395

4| 10| 25 | 25 | 15 { 65

: o : 5) 580 f 24| 20 | 14 58

NEPCO ~ [NORTH KRYIMA 250 .- 334 1] 370 | 110 | 73 | sS4 | 237
: : _ N 2| 530 | 65 | 122 | 102 | 289
3| s70 | 70 | 99 | 98 | 267

: . . u 4] 600 -f 112 | 91 |71 | 274
NEPCO ' {KHAZMA . 250 33/.4 1] 1180 | 85 | 80 } 120 | 285
' ' 21 670|115 {100 | 70 | 285

S _ . o 3] 80 | td0 | 70 | 135.f 345
CINEPCO. - [SOUTH KARAMA - . 630 3314 1| 780 ] 180 | 250 | 200 | 630
1 - ' ' 2| 90| 90 | 80 | 100 270

3] 1200 | 170 | 200 | 100 | 470
_ : 41 750 | 14 § 606 | 35 | 109
NEPCO  [LOWINCOME - 630 T4 1| 630 | 150 | 150 | 130 | 430
~ lnousing : S - 2| ¢60 | 60 | 60 | 55 | 175

3| 420 | 250, | 200 | 180 | 630

- . ‘ 4350 | 140 ] 110 | so | 330
IDECO © HUHFIA _ 250 3314 1] 1210 | 60°] 40 | 60 § 160

' 211360 | 20 | 20 | 20 | 60

31 90 | 60 | 110 | 110 | 280

_ o 4] 900 3 30 | 30 ] 30 | %
IDECO  |RUMTHA ' 630 334 1| 550 | 200 | 130 | 180 { 510
N 2| 450 | 80 | 100 | 120 | 300

3] s70 | 110 |10 | 110 | 330

41630 | 100 [ 120 | 120 | 340

i _ L B : : s | 730 | iso | 40 § 110 | 300
IDECO HAYALSHAMALEY . . . 500 ’ 6.6/.4 1| 600 80 |.130 80 290
: RUMTHA 2] .58 | 60 | 80 | 90 | 230

3| 450 | 70 | 100 s0 | 220

4] 840 | s0 | s6 | 80 | 210

5] 900 | 80| s0 ]| so | 240

522




" For each L.V. {ecder

Company  |Substation Name " |Vrans. Rating Teans. Volt, No. |Length - | © ¢ Load Current{A)

{KVA) ratio (m) R | S T - [Towl
[DECO  |KAZAALIHOUSE 500 6.6/.4 1| 480 | 180 | 180 | t70 | 530
RUMTHA 2| 550 | 120 | 120 | 140 | 380
3600 | 00| 80 | 70 | 250
4| 440 | 89 | 130 | 150 | 360
_ _ s| s30 | 75 | 60 | 60 | 195
[IDECO . |DABAT NEMER 500 6.6/.4 1| 940 | 70 | 150 | 90 | 310
RUMTHA 2| 490 | 1207] 100 | 120 | 340
3] 610 | 50| 70 {170 | 290
4| 510 | 120 ] 140 | 120 ] 380
. _ - ‘ 51600 |70 | 95 | 130 | 295
IDECO AL RAFEED 250 33/4 1| 400 | 60 { 80 | 60 | 200
‘ 2| 1070 | 40 | 40 | 100 | 180
3{ 1230 { 60 | 80 | 50 | 190
41 558 | 40 | 60 | 60 | 160
IEPCO HNEAKEEN 1000 1.4 1 500 -§:235 | 205 | 265 | 705
' ‘ ' 21 420 | 350 | 345 | 320 | 1015
3] 660 | 150 | 183 | 200 | 538
41 350 | 237| 140 | 130 | s07

- _ S SRS PR S{ 650 .| 160 | 175 | 200 | 535 | -
JIEPCO ~ |ALSAYEGH 500 1144 1| 580 {390 | 385 | 390 | 1165
: - 210580 | 126 | 120 | 120 | 366
3| 600 | so | 52| 3 | 200
. . . 4| 530 { 50 | 72 | 82 | 704
JEPCO  [AL HUSSIEN- 500 - s 1| 220 {17 | 57| 30 | 104
: AL GHARBI : : : 2| 330 { 80| 37 | 90 | 207
S ' 3]:380 | st | 112 | 120 | 283
4| 480 | 152 | 127 | 172 | 451
51 480 | 200 | 246 | 272 | 808
o _ , : ol e os20 | 72 ) 50| 90 | 212
JEPCO  [SWEFEH HOUSING 500 1174 L} soo | 145 | 154 | 136 | 435
' 2} 700 | 114 ] 130 | 165 | 409
3} 550 | 130 | 110 | 150 | 390
_ _ L 4] 330 | 25 { 38| 34| 97
JEPCO  {WEST THEHEEBA 250 S 1174 1| 1070 | 20 15 57. | 92
IR ' T o 2| 1465 | 62 | s6.| 92 | 210
3-760 | 31 4.53 |25 | 109
-t ‘ _ L _ 4] 1310 ] 93 | 85 | s0 | 238
- ‘[iepco . {ABU ZEGHAN 200 1174 1| 8% |1of 32| 28| 170
1 | 2| 625 |82 ) 73 | 70 | 230
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- Appendix 5.5-1 Manual for VECALC.EXE

Manual for
LT circuit Voltage and Loss Calculation Program  VLCALC.EXE
| © 19th.Nov.1996
| ‘TEPSCO
- “This program was “devcloped by TEPSCO, reforming VLCALC.EXE(Jordan version), for
cafculaling voltage and loss of low voltage distribution system. It can ealculate three phase four
- wires unbalanced system, but cannot calculate loop sysiem. In principle, pbwer flow cugrent in low
" voliage distribution line is calculated és uniformly distributed load per length of the line in local
network area, considering sufficient current data cannot be oblained. Bui, if concentrated load

© . current value {s available, it is possible to use for more accurate calculation. -

Y lnputDala Making
The input data and constant table are composed of control words and usual data. Followmg 16
conlrol w ords are prepa red in this progran. '
. (D A group of w ords which ar¢ connccled by an equal s:gn(—-) with data. {8 words)
. @NM=, @CN=, @VB*, @Pr=, CBUS L@BS=,@TR= ,@WV-,
@ Agrovpof words which are directly connected with name.(3 words)
- @NET+local nelwork name, @INET+ocal network name, @lL+node néme '
.®. A group of words which are used indép'cndem]y. (5 words) -
- .@MI@SCD@X@Z |
- Excepl for direct connection in case of Qor @ group, all words and data must be scpara[cd by
space tab or relum{¢nter). On the contrary, be careful, if you usc a name (or code) which mcludc
space is deemed to be two data. In such a case you will be belter to usc -, -, / ete. for connecting in
mmwoﬁ(ch[ﬂZAﬁ’ALHZA) L o '
The meaning of these control words are as follows
@NM:=: : Name of calculation
@CNn : Case name
@VID= : Bus(slack) node demgnated voltagc (V)
@PF= : Power factor (p.u.)
'CBUS" - Bus(slack) node name
@BS=: Base capac;ty (MVA) _
- @TR=: Transforimer nominal vo]lage(kV) of primary and secondary circuit -
C@WV=: Wite nommal voltage(kV)
@NET : Local nf:lwmk name '
 @INET : Current of local network (A)
| @IL : Concentrated load current of node (A)
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@M1 : Beginning of multiplicrs

@S : Instruction for simplified outpul

@1 : Instruction for detaited output
- @X : End mark. The end of load condition data .
@Z: End mark. The all cnd of one system calculation'data _
“Asterisk (*) has a special meaning in this program The line is ignored by compulcr after astcnsk
" down to the ling end. It is convcmcnl for your memory, headline, data neglecl and so forth.

" The length ‘'of name (code) is basically fne bu{ Icngth of nodc -name and branch -name is belter (o
be not cxceedmg 8 characters.

" The daia forma_l is as follows.

[FACILITY.TBL] Conslant table for transformer and wire
Refer to * Manual for Power Flow Analysis Program FLOW.EXE “

 Lannais, vu} --------- lnput data file
###### is main file name, given by data file maker not exceeding 8 characlcrs and .VLLis only
ope extension which is rccogmzcd as input dala file by this program.

Ti_ns file consist of one system conhguratmn parl and several load condition parts.

(System configuration data format)
' [CNMHS)ﬂem name] . {CBUS bus node namc]

[@Nl‘.’ﬁlooal network name)

{branch name] [from_node name] fto_node name] [wire code] [length(km)]

[branch name] [from_nod¢ némc] [to_node name] [transformer code] [used tap ratio(pu)]
[branch name] {from_node némc] [to;nodg name] [wire code] {fength(km)]
[@\IBTHocal nelwork name]

{branch name] [from node name) [to_node name] [wuc codc] {ienglh(km)]

¢ {branch name} [from,_node namc] [to__nodc name] [wire code] [length(km)} _

{branch name] {from_node name] (to_node name] [transformer code] [used 1ap ratio(pu)}

{i.0ad condition data format)
[@CN=calculation case name] [@PF=power factor(p.u.)) [@VB=bus designated voltage (%))
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[@IINETHocaI. network nante] [Inf (A)] [1as (A)] [Int (A))
[@INET +local network name] [Inr (A)] [Ins (A)] [Int (A)]
" [@1Ltnode narhc] .[llr (A)]1flis(A) ][It (A) ]
 [@IL4node name) (e (A) ] [lis (A) ] {1t (A) |

| : [@MI] [multiplicr] [mulhpher] [mulupllcr] -------------------------
[@X]

[@CN=éalcuiation casc name} {@PF=power faclor(p;u.)_] [@VB:bus designated vollage(%)] |
[@INET+local network name] (Inr (A)] [Ins {(A)] [Int (A)}

‘ [@INET+ocal network name] {Inr (A} [Ins (A)] [Int (A)]

* [@L+tiode name} {itr (A) ] (11 (A) ] (1it (A) ]I

[@IL+node name} [Ilr (A) ] [1s (A) ] [Tt (A) ]

. [CMI] [mu!uphcr] fmultiplicr) [mulupher] - -------- cenie

(@X] '

From_uiode, to_node : Upper stream side node of the branch is from_node and another side is
to_node. : _

Int, Liis, Int : R-phase, S-phasc and T-phase nctkmk current (low voltage)supplied to the local -
network from - its top node respectively. It is total current: 6f'uhiforml§f distributed load and
concentrated load(z ncludes other network corrent supphed from its network ) of the local nctwork
Itr, lis, 1t : R- phase S-phas¢ and T phase concenlraled load current of node respecuvely

Umform!y distributed load current lu is calculated as Tu=In-1l unless fu<0, but in case of lu<0 by_
* this formula, it deemed to be Ju=0. _

In pnnc;ple, currenl data are given only for low voliage network and low vohage node.
Multiplier : mulhphcr for load curtent. It is convenient for a large quanlity of calculations of similar

. figure.
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Used tap ratio is p.u. valuc respond to nominal voltage. It is obtained by the foltowing formula. -

Used tap ratio= (I'/T1) x (V1/V2)

where

T1,T2 : Actually used primary and secondary tap voltage

V1,V2 : Nominal i.'ollagc of primarj and sccéndary circuit
{for example) ' T
In case of + V1=33ky V2=0. 415kV Tl= 33k\’ [‘2 0 4301(\/
Used tap ratio= 1 036pu’ )

"In case of parallel use, */* {same chip_niehl) “* (different equipmeént) mark can be used id [wire -
| code] and [transformer code] | : ‘ A |
(for examplc) _

WASP/2=double WASP

WASP: ANT= parallcl use of WASP and ANT
ML!GOB ML150= parallel use of tnple ML100 and ML150 -

‘Data from @CN’ through'@x are one group of load condition data. And, onc h}uitiplicr
: corrusponds to one unit of calculalion The number of mulupller has no limit and calculauon is
- carried out, reading each mulupher one by onc. @S or @D 1s allowed to 1npul any pomt in load

condition data, unless il is inside of current data(from @INET through Int or from @ @IL lhrough 110).

;Thé follo.wing data can be neglected.
{@CN:_####] ----- _defaultrzspace
" (@PF=#iff)---- default : the value given just before or 0.95
 [@VB=##i#i#f]----- default : the valuc given just before or 100
[@INETHH] [[nr} (Ins] {Int}-----default : inr=0, lns=0, Int=0
(@ILA##) (] [{ts] [Lit]-——-default : Ir=0, s=0, Ht=0
(@D) or [@S}—dofault : @D
[@Mm1} [mu!;iplier] [multlpher] ------ --default : multiplier=1.0

L ‘2 Operalmn o
- Makestarl VLCALC EXE by Windows.
- Computer will ask you to input main file name s of input data which has cxpander VL! If you input

only main file name, computer will finish the calculation in a shoit time.

3. Ouiput data
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The calculation result will be showed in a output datafife. The output data file has the same main
file name and expander VIO, If asterisk is marked in the right side of branch output data line, it is

alarm on overloading of the facility.
THE END
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*DATA FORTEST

@

6x

N3

TEST. YLI

M

- 'N8

EX¥=NO1_TEST D @TC-200
*BRANCH CODE h)
BNETH :
Bl TR2
B2 M
B3 h¥
B N
- BT : Y
% : B9 ' NG
GNET2 o _
Bl | RS
. B190 Ml !
B12 T
GNET3 , .
" B5 Nl
B - N3
88 N3
BI3 N3
ECN=CASE ]
}CURNT - IR S
INETL 130 - 130
BINET2 50 80
‘BINET3 30 S 45
BILNS 10 -8
gllL¥3 10 : 1
el L0 L2 6S
ax . ‘
GCN-CASE 2 -~ -~ €PF=0.93
BINET c 160 B L1
“GINET2 S0 80

529

" GRUS:TR2
Nt LENGTH
N 0.3
N2 0. 15
Mo 02
N§ 0.3
NT 0.2
NG 0.2
0.3
¥2 0.45
0.5
N3 - 0.4
N5 0.3
015
N10 0.2
80
70
15
. 9
12
1.5 0.8 0.5
100
60

SPEC

LR'Y

- ysp
¥SP

ANT

AT

AXT

¥sp.

TRSP.

AT

¥Sp
Wsp
ANT

AT

0.3



© [NOL_TEST-CASE_1] :
BUS=TRZ - ¥B=415.0 PF=0.950

No.

Branch Information
Branch

Bi
B2
B3
B4
‘B7
Bl
B1)
Bi2
B

Vi
1 1.000 116.085

Sent
PLET) Trf
0. 000
From To
R2 NI
N1 N2
. N2 Ng
{ N4 NG
NN
TR2 . 1!
TR 73
TR
AL - N3
N3 NS
N3 N8
hik NiO

TEST. V1.0

Loss{k¥)

" Line

5. 881

| fr(A)'

130. 00

73.91:
43.48
126.09°
17.39
60. 00
18. 00

130.00

-30.00°

5. 71
12.86
3. 81

Node Voltage !nfortnalmn -

Node
TR2 239. 60~ . 0.0
Nl 225.08~24 0.0
N2 220.512  -0.0
N 217.362 -0.1
N6 214122 0.1
NT 219.072 Q0.1
- Ml 233602 -0.8
N2 232.09« -I.1
N3 221194 1.3
N3 221862 0.3
No 221.812 0.3
N8 220.59~2 0.3
NID 221722 0.3
Sent
Yo. Wi PCEE) Tef
2 1.200 139.304 0.000
Branch Inforeation :
Branch’ Fron To
Bl TR2 Nl
B2 Nl N
B3 N ‘M
B4 N4 - N8
B7 Y2 N7
Bil- TR2 - N
-B10 X1 SN2

Vr-n(¥ Zdegree)’ Vé (v édegrce)

Total

- 5.881

.I fs(A)

130. 00

62.83
36. 96
22. 17
14.78

60.00

17. 64
-30. 60
45. 00

10. 57
13.29

1.05

239.60 £-120.0
221.58 £ -122.5

C 21758 £-123.3

214.85 7 -123. 8"

S 212.01 2-124.2.
216.31 £-123.4
- 934.01 £-120.5

932.67 £ -120.6
927,47 £-120. 5
913.38 £ -123. 4
212.43 2 -123.5

1 212.23 £-123.5

212.58 ~-123.5

Loss(K¥)

Line
8 469

()
156. 00
88. 70

52,11

31. 30
20. 87
72.00

2160

Total

8. 469

Ifs(A)

156. 00
75. 35
44. 35

26.61 -

17.%4

72,00

2117

¥in Y-Yoltage

- 5-30

-102.2

(%) Y(¥)-{ncde-phase)
5. 086 -212.01-[N§-8)
ITt(A)  [fn{A Zdegree)  Loss(¥)
60.00 - 70.00 ~ 101.8 3282.28
33.26  36.40 £ 117.1 463.73
19.57 2141 £ 117.1 167.62
L4 2.8 21171 92,27
- 1.83  8.56<:117.1 21.34
70.00  10.00 £ -78.2 - 933.58
20.88  3.082 -84.0 50.7%
35.20  4.93« -72.1 472.75
1500 25.98~2 71.8 348.70
L7l 7.68« 68.6 6.46
9.8 324« 95.2 3191
L4 5122686 3.8
Yt'—n(Vz.’degr’ee) Ya(V Zdegree)
239.602 120.0 0.002 0.0
239.07< 118.9 65.992-79.7:
238.90« 118.7 1.502-76.3
23B.797 118.5  8.552-74.6
238.794 118.5 - 9.73~2-713.2
238.902 118.7 - 8.02~2-75.4
231.5T< 119.3 - 0.842102.5
1220.58 2 119.1 L 0G£101.1
922.46 2 119.0 1.862108.8
238.797 118.2 - 8.402-88.0
238.924 118.1. 8.734-8%.0
237982 118.2° 8.542-871.4
238.922 118.1 8.692-83.9
¥in Y-Voltage
{%). V(¥)-[node-phase]
8. 079 204. lSi[Nﬁ-S]
IO édegrce) Loss(i) o
72.00.° 84.00 2. 83.6 4726.49
39.81° 43.68 2 98.9 667.78
23.48. -25.69 2 98.9 241.37
14.09 15.42 2 98.9 . 132.87
9.3 10282 98.9 - 39.37
84.00  12.00 £ -96.4 1344.35
25.06 - 3.69 < 73.08



BIZ
B5
BS
BS
BI3

TEST. VL.

| X3 36.00  36.72
N1 N3 36.00  54.00
N3 NS 6.85 12.60
N3 N8 15.43  15.94

N3 N0 45T 846

Node Voltage Information

Node -

"~ TR2
N |
Ng
Y|
" NG
N
Ll
.V
: ‘{3

22141 £

B n(V/dcgree) Vs-n(V Zdegree)

239.602 0.0 230.60£-120.0

9224:464 0.1 2B T54-122.6
1919.534 0.0 211.502-123.4
206132 0.0 207.922-124.0
22604 0.3 204.162-124.4
218,004 0.2 209.824-123.6
232,092 -1.0 233.08£-120.7
1930.204 <13 231:51£-120.9
924.034 1.6  225.51.£-120.8
221484 0.2 206.812°123.4
290,362 0.2 205.672-123.5
290.01 £ 0.2 205.382-123.5

0.3 205.852-123.4

42.24  5.91 7 -90.3 680.76
1800 3118~ 53.6 502.13
206 %222 50.4 Q.30
11.83 -3.88.< 77.0 4596
.37 &.15

Z 50,14 5.5l

Yi-n(V Zdcarec) ‘fn(V 7 degree)
239.60~ 12000 0.002 (.0

937,934 1182 7.192-97.9
937.64 4 178 9.004-94.5
237.452 N5 10.26£-92.8
237382 174 11.682-91.4
937,612 UT.7  9.632-93.6

930.114 119.2 " 1.0t £ 84.3

90774 119.0 1.272 83.0
219,272 119.0 2.232 90.6
936.84 2 117.2  10.082-106.2

236.90 2 117.1 10.482-107.2
235.88 2 117.2° 10.242-105.8

236.902 7.1 10.432-107. |

7. 906 190 18- [I‘\ﬁ 5]
4. 884 208 5? {\6-S5]
2. 782 2‘22 55-{\§-S]
1. 453 23! §4:[86-S)

© [0l TEST-CASE 21

BUS=TR2 -

-No. & 1
1 1000

VB=415.0 PF=0. 930
Sent - Loss{K¥)
PP Trf Line .Total

133.697  0.000 T.765  7.766

Branch [nformation

Branch
Bi

82

B3

B4

BT
CBIL
Bl
BI2

B6

B

- B13

B5: |

Fron To Ifc{A) Ifs(®)
TR2 Nt 160.00 150.00
Nt ©NZ 118.26 110.87
N2 M 6957 6522
M- . N6 4174 39.13
N2 ‘N7 27.83: 26.09
™®2 -N1- 50.00 80.00
N - N20 18000 28.80
SN M3 O20.00 32,00 .
Nl N3 - 0.00 0.00
-3 N5 0.60  0.00
N3 N8 Q.00 O 0.00

N3 NIO 0.00  0.00

¥in Y-Yoltage

(%) V(¥)-[node-phase]

5. 809 204. 78-[N6-S)

1£t() I1fn{A Zdegree) Loss{®)
100.00 55.68 < 107.4 4379.04
753.91 0 4115 2 107.4 1309.37
43.48  24.21 2 107.4 473.28
26.09  14.52 £ 107. 4 260.93
17.39 9.68 Z 107.4 - 7719
60.00 26.46 2 19.3 966.05
21.60 9.52 <4 19.3  80.34
24.00 10.58 £ 19.3 220.19

000 0.002 2.6 0.00
0.00 0.002 -21.6 . 0.00
0.00 0.002 -21.6 0.00 .
0.00 0.0

.00 2 -21.6 © 0.00
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- TEST. YLO

- Node Yoltage Information _
~+ Node - Vr-n{V Zdegree) Vs-a(V Zdegree) Vi-a(Y Zdegree) Yn(VZdegree)
TR2 2359.602 0.0 239.602-120.0 ®239.600<2 120.0 0.00« 0.0

NI 220,89~ -0.4 221.36<-122.3 233.86< 118.9 4.55~-72.6
N2 215.0374 -0.6  214.40~-123.3 23166~ 118.4 6.314-72.6
N 2131z 0.7 209.652-124.0 230. 16« 1181 T1.522-72.6
N6 205.57« -0.4 204.782-124.4° 228.80« 118.0 8.882-72.6
NT 212.922 0.4 212.22£-123.5 23106~ 1i18.4 6.92.-72.6
ME 236.492 -0.3 229.67.-120.4 233.034 118.9 2.194-160.7
N2: 235.5844 0.4 226.62~-120.5 231037 118.6 © 2.862-160.7
M3 234.80< -0.2 0 222.89.-120.2 228.62.« 118.4  3.844-160.7
- N3 221,882 -0.4  221.36«£-122.3 233.86< 118.9. 4.552-72.6
- N§ 221,892 -0.4  221.36~4-122.3 233.867 118.9 4.554-72.6
- N8 221.892 -0.4 221.36£-122.3 . 233.86~ 118.9 4.552-72.6
NIO 221.892 -0.4

221.36-122.3° 233.86~ 118.9 4.55.-72.6
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Appendix 5.5-2 Manual for FLOW.EXE

(FLOW.DOC)

Manual for Power Flow Analysis Program FLOW.EXE
18th. Nov. 1996
: "TEPS co
- FLOW. EXE was devcloped by TEPSCO, for calculating power flow, veltage and loss of power
system. It was “remodeled general systém analyzing software using iterative meihod (Newton- -
Raphsou Method), for purpose of toss calculation. It can calculate comphca!ed system for all voltage

level, but cannol calculate thice phasc unbalanced systen.

1. Tnput Data Making ]
The mpm data and constant tablc are composed of control words and usual data, Following 14
control words are prepared i in this program. o
(D A group of “ords which are connected by an equal sign(=) w1|h data. (6 words)
: @NM=, @SL=, @ @nS= ,@CN= ,@TR=,@WV=, @MP= CMQﬂ
@A group of words which are used 1ndcpendemly (8(+3) words)
. @BI(S), @ CBMS), @ND(L), @M, @s, @n, @X, @Z
Except for direct connechon in casc of (D group, all words and da!a must be separated by space,
tab ot enter(new line). Oa the comrary, be careful, if you use a name (or code) which include qpacc
is deemed 1o b2 two data. In such a case you will be belter to vse _, -, / ete. (ex. AL NZA—
CALJIZAY o
The meamng of these conlro‘l words are as fo]lows
CNMz : Name of calculation
;@CN=: : Céée name |
@SL=: Name of stack node
@BS= : Base capacily
@TR— : Nominal voltage of primary and secondary circuit
@WV=: Nominal vollage of lme
@MP=: Mulupher for achve load
"@MQ~ Mulhpher for reaclwe load
_'@Bl‘(S) : Transformer branch data
@BLLS): Transsission line ht'aﬁch data
@ND(L) : Node data .
@MI ; Beginning of load mu']lip]iers.
@S : Instruction for simplified output

@D : Instruction for detailed output
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K @X : End mark.. The mid end of one case (load condition data)
@Z : End mark.. The all end of one syslem calculation |
Asterisk (*) has a special meaning in this program. The linc is ignored by computer afler asterisk
down to the line end. It is convenicnt for your memory, headline, a denial of dala linc and so forth.
The length of name (code) is free, but length of node-name and branch-name is better to be not
éxceeding 8 characters. :

" The data format is as follows.

D [.FACILITY:.TBIIJ ------- Constant fable fof transformer and wire
| { Data format) ‘ .

* [@BS=Base capacity (MVA)of this constant lable]
([@ER=V1(kV)/V2(V)] '

ﬁ {'Ftansforméf format} -

~{Transformer  format}

[@WYsVwW(kY)]
{Wirtc formal}: '
{Wire fonnat}
[@WV=Vw(&V))
{Wire format}
{Wire format}

.{Transfmmer formal} and {W1rc formal} isas foilows
{Transformer format}= [’l‘ransformer code] [Capac;ly(%)] [Copper loss(%)] [Reaciance(%)] [Core
- loss{%)} '
{Wire format(for middic and hlgh volta_gc)} [ere codc} [Capacuy(%)] [R(%km)} [X(%fkm)]
Y%A -

: {W:rc format {only for low voltage)}— [W:rc code] ‘[Capacity(%)] [R(%km)] [X(%/Km)]
{Rn(%!km)]

5-34



A teansformer code and a wire code must be different each other.
*Capacity :.Capacily at raling voltage {(Vnl,Vn2 or Vw)
*Copper loss : Copper loss al rating load. The copper loss is decmed as resistance of the transformer
“in this program .
Jron Joss : Iron loss at standard tap(1.0 p.u.) voltage
- Y/2 : Half of capacxlancc of line. '
@7 : Bnd mark. It means the end of FACILITY. 1BL

: [###mx# PQI} -4--:----1nput data file _ :
_ #i#ia s main file name, given by datla file makcr nol exceeding 8 characlcrs and .PQlis only one
'cxicns:on \Nthh is rucogmzcd as mpul data file by this program.

Each system calculalion dala consists of one system conﬁgura[mn part and several toad condmon

parts,

(Syntcm conf iguration data formal) ‘
[@NM=system name] [@SL=slack node] [@BS=base capamlyof thlq data fl!e]
(@sy
{Line format-1}

{Line format-1}

[@Ls)
{Line format-2}

{Line format-2}

[@BT}
{Transformer format-1}
- {Transformer format-1}
(@BTS] _
- {Transformer format-2}
* {Transformer format-2}

‘{Load condition data format}
[@CN=calculation case name}

(@ND]
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{Complete node format}
| {Complete node format}
[@NDL]

{Load only node format}
{Load only node format}
@my
[multiplicr] {multiplier] -------
| [@X]

- [@X]
[@2)

The each formats in { } are as follows ' A

_ + {Line format- 1}= (Beode) (NF ] {NT] [Vn(kV)] [R(%)] [X( 95)} (Br2(%))
{Lme format-2}= (Beode] {NF] {NT] (Wire code) [Length(km)] : .

-+ {Transformer format-1}= [Bcodc] {NF] [NT] [an(kV}NnZ(kV)] [R(%)] [X(%}] [Ironloss(%)] ﬁ

[FT(pu)} (TT(pu)]

“+{Transformer format-2}= {Bcode] [Nl][NT] [Transformer code] [FF(%)] [TT(%)]
*{Complete node format}= [Ncodc] [Vd(%)] [Pg(%)} [Qg(%)] [PH%Y)] {Ql(%)] [Cs(%)]
*{Load only nodc formal} [Ncode} [Pl(%)] [Ql(%)]

*Beode: Branch name, Ncode: Node name, NF: Fl'OH:l-ﬂOdC,. NT:"l‘o—nodc,' R: Resistance,
Vn: Nominal voltage of line, * Vn1,Vn2: Primary and sccondary nominal voltage of lransforﬁwr,
X: Reaclance, B: Susceptance, FI: Transformer tap of froni-side, TT: Transformer tap of to-
side, Vd: Designated voltage, Pg, Qg: Aclive and reaclive power of genecrator, - PLQIL Active
and reaclive component of load, Cs i Cs>0 Shunt capacnor and if Cs<0 shunl reaclor,
Mulllpller Mulupher for active and reactive load. -

In case of parallcl use of lnes or transformers at line formatz or at Iransformer format2, it is
poss:blc to use '/’ mark {same eqmpmenl parallel use) and 't mark (dnfferent eqmpment parallel use)
as complex code. _ - : '
ffor example] DOG/2--- doﬁblc DOG Muoo,'z ML.SOO _-doublé ML200 and single MLS00
(ML‘ZOO and ML500 are transformer code names reg:stered to FACILITY. TBL) _

Slack node is & kind of infinitive bus which has duly to make balance between power supply and

' Ioad(mcludmg power loss) in the whole system.
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You can choose formal-1, format-2 and mixed format in casc of nraking transformer and fine data
as your convenient. But, no matter what you choose any format, FACILITY.TBL is inevitable to
install this progran. _

Load oaly rode formal was prepared only for simplification of mpu! data. Regarding to this node,
- you cannot des:gnate ‘voltage. If you want to designate voliage on a certain node, you shou!d choose
~ complete node format for the node. If 2 cerlam node do not have gcneralor and Ioad it is not
necessary 1o Inpul '

The number of multapl;er has no hmlt and calculallon is carried out, reading each mulnpher one

" by one. Inslead of @Ml We can use [CMP mulupher for aclwe power] and {@MQ=nltiplier

~* for non reaclwc powc:] @S or @D is vahd in any pomt of load condiuon data, uniess it s inside

- of nade data( inside > .
- Aflter @Z, another system calculation can be follo“ ed, to the end of ﬁ[c
The fa!luwmg data can be neglccled _

{Node data}------ default : no generauon and no load node.

[@D] or [@S]----deraun @b

[@Ml] [multiplicr)--- [mulupher] ------ --default mulupller 10

4 2 Operallon

Make slart FLOW BXE by Wmdows _

Compuler will ask you to mput main h!e name of input data which has extension VLL If you input
only main file name, computer will start the calculation. Since this calculation is done by iteration
method, it is not always, that the calculation can be conveiged. In that case the message “No
convergence” will be showed. It seems to be remarkable on heavy load system or high impedance

- system.’

3 OUlpul da!a .
The calculanon resuh will be showed ina ouiput datafile. The oulput data file has the same main
: file name and extension PQO. Of course, in case of no convergence )’ou ¢an not get the result
lnformallon If asterisk is marked the right side of branch output data Ime, the facnhly of the branch
is overloaded. (Overload check is madc only for @BTS, @ CBLS input formal)

The end



Bxamplel Grid Syslem

@NM=Grid sysiem @RBS=1000. 0 @5L=1

éBL
#CODE NF NT VN R X Y/2
i i 6 279 1. 93 22.3 0. 01
2 6 1 275 11. 6 79.3 2.15
-3 b .15 215 28. 2 99. % 1. 54
4 [ |- 275 0.6 54 0.1
) 15 16 275 0. 05 0. 45 ()
b 1 19 215 L8 258 0. 05
-1 8 10 132 48 35. 3 0.02
8 14 10 132 29,2 - 64.95 0. 02
9 10 12 132 - 8.3 47. 1 0.04
10 14 12 132 38 185.2 0.1
{1 14 17 S 13z 70 116 0
@BT ' ‘ -
- #CODE NE CONT VIV R X G FTAP  TTAP
S ¥4 2 - 19°275/132 - 33 - 30.3 0. 006 1 1. 034
i3 R 10295/132 L3 126 0.002 ] :
14 .4 14 33/132 41.3 - 541.86 ° 0.001 1
15 . 5 . 1733/132 C 16,3 208.63 - 0. 001 i
156 .8 S 9132/33 - 22 265 0.001 S
R N R | 8 275/132. 4.6 56 0.002 1
18 10 11 132/33 8.1 93. 15 0.002 . 1
S b 15 14 215/132 3.8 481 0003 o 0.9
- 20 12 13 132/33 - 3.8 5.1 0.004 0.9
21 17T 18132/33 10.3 - 132.97 0. 002 ]
8CN=Casel _ _
axp . . S . .
+CODE - ¥§(%) PG (%) @G - PLOD W) SR
2 102 3» 0 b 0.6 0
-3 101 2.9 -0 5.4 0 0
4 103 L2 0 0 0: 0
5 102, 5 3.1 0 0 0 0
| 103 0 -0 0 0 0
1 0 0 0 0 0 8
8 0 0 0 0 0 - 4
15 0 0 0 -0 -0 -9
12 0 0 0 0 - 0 t
] 0 0 -0 0 0 0
19 0 0 0 0 0 0
17 { -0 0 B A 0 0
-9 R\ ¢ 0 L3 03 0
10 0 0 ¢ 0 0 0
a0 0 ¢ 2.8 BRI T
13 0 0 L £ B 5.3 S0
- 14 0 0 ¢ 12 03 [}
‘16 0 0 L 6.2 i 0
13 0 0. 0 3.1 0.7 ¢
@3 . S :
M1 0.8 1.0
8x :
az
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Grid_sysiem(Casel) SLACK=1 Number of nodes=19 BASEWVA=1000. 0

[Node Infermation) '
CODE Yol tage Yoltage ANGLE “Paen Qeen Pload Qload SC
(%) (% (%) &) %)

| 283. 250 103.000  0.0000 38.407 -5.974 0.000  0.000 0.000
6 285.763 103.914 -4.6516 0.000 0.000 0.000 ~ 0.000 .0.000
7 286. 693 104,252 -13. 3746 0.000 0:000 0.000 0.000 8. 695
‘15 285,467 103. 806 -14. 5405  0.000 0,000 0.000 0.000 ‘9. 698 -
16 285. 265 103. 733 -14. 6546 -~ 0. 000 0,000 48.960- 12. 000 .0.000
19 137, 604 104. 246 -8.7563  0.000 © 0:000 (0.000 - 0.000 0.000
8 138, 057 104, 583 -17. 0537 0. 000 - 0.000 - '0.000:- 0.000 4.376 -
10 136, 532 103. 433 ~19. 1106 0,000 0.000 0.000" : 0.600 0. 000
14 135,797 102. 877 -16. 9756  0.000  0.000 - :0.960 0. 240 0. 000
© 12 137, 759 104. 363 -22. 3510 0.000 © 0.000 :0.000  0.000 ii. 981
17 134,961 102243 -16. 1571 0.000 . 0.000 ' "0.000 *0.000 0. 000
2 280, 500 107, 000 -3. 3856 35.000 - 2.604  0.800° 0.480 0,000
"3 277,750 101,000 -20.0796 2,900 =1.924  4.320° ©0.000 0:000
1 33.990 103.000 ~13.4536 1200 -0.031 0.000 - 0.000 0. 000
5 33.825 102:500 -11. 9318 3,700 ~0.026 ~ 0.000 0.000 0. 000
9 34,231 103.731 -18.4825 0,000 0.000 1:040 0. 240 0.000
(1 33.945 102862 -20. 2156 0.000 0.000 ~ 2,240 0.400 0.000
© 13 35391 107. 244 -26.0126  0.000 - 0.000 17.040 4.240 0.000
1833374 101133 183065 0.000  0.000 2950  0.560 0.000

TUTAL 81. 207 —5.352 18:320 15. 160 34. 749
[Branch Information (Unit:%)]

CODE - NF - NT P(NF->) Q(NF- )) r- >VT) Q( ->NT) Ploss Qloss

o 16 341 -5.97 3813 <013 0.2T 315

2 6 T 20045 -4.18 0 19.99 261 0.45 -1.56

3 6 0 - 15 1769 -4.95 16.84 -4.61 0.8 -0 34

i 15 41,26 364 4L15 300 011 064

§ .15 16 -48.97 1103 48.95 1200 0.01 -0.97

6 ST © 19 -33.66- . 3.69 -33.85 L. 67 6.19 - -2.61

1 -8 10 1128 0 2,06 11.°23 1.68 0.06 . 0.38

8 14 10 481 -2.97 412 <312 0.09 0.15

9 1) 12 12,28 -3.88 1215 -4.52 0.13 0. .64

190 14 12 510 -172 - 500 -2.01 010 0.29

11 14 17 -0.70 6.9 -0.71 0.98 0.01 002

i2 : 2 : 19 34.20 2.12 338 -1.07T 0.3 320

13 K] 10 -1.42  -1.92. -1.42 -1.9% Q.00 Q.07

1" i 14 1200 -0.03  L19 -0.10 0.01 0.07

15 : 5 17 3.7 -0.03 368 -0.30 0.02 027

6 8 .9 104 027 LO04 024 000 003

(77 8 1239 -1.24 1233  -2.04 0.07  0.80

18 10, 1l 225 0.45 224 0.40 0.01 0.05

19 15 14 - 9.02 ~2 94 898 3.3 004 0 42

20 12 13 115 0 5,450 17104 0 424 0. U .21

2 11 18 2.97 0,68 2.96 © 0.5 0 0.01 ' 0.12

TOTAL ' C ' - 2. 887 11 23?

[Loss summary (Unit:%)] .
Mp  Maq Pg ‘Pt 'Lline Lecopp Leore  Tolal Rate  Vmin([Node]
0. 8§00 0. §00 8i.2 7.3 227 0.59 0.03 2.8% ‘3.5 10100 [3]
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Grid_system(Casel) SLACK=1 Number of nodes=19 BASEMVA=1000. 0

“(Node Information)
C6DE  Voltage Voltage ANGLE Pgen  Qgen  Pload Qload  SC
- (%) % (%) % &

1 283.250 103.000 - 0.0000 - 60.972 5628 0.000  0.000 0.000
6 279.084 101,485 -7.4138 "0.000 0.000 0.000 0.000 O, 000
7 272850 89.218 -22.0984 C.000 *0.000 0.000 0.000 7.875
15 270. 538 98, 378 -23,6001 0.000 0.000 0.000. 0.000 & 7IO.
16 270.-269 98 280 -23.7590 . 0.000 0.000 61.200: 15.00¢" 0.000 .
19 134. 604 104,518 -17. 2427 '0.000- 0.000 0.000 0.000° 0.000
8 130,906 99.17t -27.3674 ° 0.000 0.000 0.000 G. 000 3.934
.10 129,380 92.015 -30.3748 - 0.000 - 0.000 0.000 0. 000 0. 000
14 129,247 97.915 ~27. 4489 © 0.000 0.000 ~ 1,200 0.300 O.0C00
12 128,341 97.228 -34.7708 - 0.000- 0.000 0.000 ' 0.000 10. 399
17 130. 066 98 635 -27.7102 6.000  0.000 0.000 0.000 O.CO0
2 280. 500 102. 000 ~11. 9274 35.000 t2.166 1. 000 - 0. 600 0.000
3 277750 101. 000 -32. 2183 ~ 2.900 2.459 5.400 0.000 0.000
4 -33.990 103. 000 -23. 9693 1.200 G.910 0.060 0.000 0.000
5 33825 102. 500 <23.4341 3.700 1.790 0.000 0.000 0.000 - .
.9 32.346 98.019 -29.3609 0.000  0.000  1.300 - 0.300 0.000
11 32:092- 97.250 -31.9167 0.000 0.000 - 2.800 0.500 0.000
13 32857 98.657 -40.1163 0.000  0.000 2i.300 - 5. 300 0.000
18 32.029 97.056 -30. 6158 0.000 ~0.000 ~3.700 0.700 0.000

TOTAL o . 103772 22.953 97.900 22.700'30.918

~ [Branch Inforialion(Unit:¥)]
CODE . - NF T PGNP QUNE-)) PEOND) Q( >\T) Ploss Qloss

[ | 6 60.97  5.63 60.2¢ -2.23 0.68 1786
9 6 703252 0.0 3133 378 120 385
3 6 15 2077 -2.31 25.65 -6.69 211 4.3%
4 7 15 ©48.63 9.76 48.46 -~ 8.60 0.17 L 16

5 15 166122 14.22 61.20 1500 0.02 -0.78

§ 7 19 -33.40 -5.16 -33.61 -8.05 0.21 2 89
7 8 10 1467 LG 1456 0.87 011 0.74

§ 14 (0 632 -2.8 617 -3.12 015 0.28

9 10 12 15,42 -0.52 15.22° -~L.61 0.21 1.09
10 14 12 644 -0.64 627 -L2 017 0.62
- 14 17 0 0.05 -0.55 0.04 -0.55 0.00 0.00
12 2 10 3400 11.57 33.61 805 0.39 3.5l
13 3 10 -2.50 246 -2.50 - 231 0.00 0.15
14 4 M1 091 CL19 0.79 0.0 012
15 5 17 370 . L.79  3.67 L45 0.03 0.3

16 8 9 130 035 1.30 . 0.30 0.00 .05

17 7 .8 16,10 -0.50  15.97 -1L.87 [ 0.12 148

18 10 11281 058 2.80 - 0.50  0.0F 0.08

19 15 14 1282 -3.59 12.82 -4.52 0.08 0.93
01 13 2149 7,83 21.30 530 019 2.23

' 2l 11 . 18 372 0.90 370 070 0.02° 0.20
TOT%L o ‘ . 5.872 31. 172

(Loss summary{Unil: %)] : _
Mp Mg Pg Pl - Lline Leopp Lcore Total Rate  Vmin{Node)
1,000 1.000 103.8 97.9 502 0.83 0.02 587 666 - 97.06 {18]
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% Exasple 2 Nufranja

EN-fufranja EBS=1 &SL-1RBID

g3Ls

HODE  NF NT T_CODE LENGTH
Bl 1RRID33 AYDOON QAK 3.5
B2 AYDOON  HARBONG OAK 2.2
B3 BALBONG HiBAKA 04K 0.3
B4 HABAKA SINAD 0K 5.6
B5 SAVAD  REHABA OAK 3.7
B5 REMABA ZUBIA  HAZEL 5. 417
B7 REHBY SENRA  0AX 2.7
B3 SEKRA  X_KHALL OAX 39
BI SEKRL  EBBEEN OAK 2.8
B10 EBBEEN SOOF  0aK §.1
Bt SOOF D LEYAT 04X 6. 95
B12 EBBEEN 8 CAST 0AX .25
B13 B_CAST IS4TAFE 0AK .S
Bid ' ISHTAFE ¥EHNA  0aK 4.1
Bi5 KEHSA  AJLOON HAZEL 2.5
Bi6 AJLOON  ANJFARAM HAZEL 1. 66
% $3. 177
. EBIS
HODE  NF Nt T_CODE
B300  IRBID  IRBIDII HNGO:KV30/2
Bi7 AYDOON  AYDDLT  NL300/7
-BI8 - HALBOSG HALB.T YL400/7
Big: - HABAKA HABAT NLI50/{3
B2I  © SAWAD  SANAT NL1S0/10
B?3  REHABA REH4B_T WL100/7
B2d 0 ZUBIA © ZUBI_T  NL20G/3
B?5.  SEARA - SEKRA_T ¥L350/5
" B26 K_XRALL ¥ KB T VL5043
B27 ° EBBEEN EBBET NL200/4
. B2§ . SOOF ' SOOF_T  WL250/7
B30 - D LEVAT D_LE_T ' NL20D
B3l - ¢ D LEVAT DLE T WLISO
| B32Z  B_CAST  B_CAT ; WN200Q/2
BA3 - U ESHTAFL [SHT_T XNLIS/3
B35 UNEHNA  MENN_T  NLZOO/T
©B36  AJLOON AJLO_T - NS00/
-B3B T ANJARAM ANJA_T ¥L250/2
; B0N:CASE]
#ND ; ‘ _
H0ODE- ¥S(Y)  PS(M)  QG(Y) PL(%):
CIRBID 1102 SO000- . 30000° 0
IRBID33 100.82 0 - .~ @& 5000
€NBL
AYDO_T 72
HALB_T 12
flUBA_T 63
S4¥4 T 23
ZUBI_T 24.8
KT 304
" EBBET RN
©OSOOFT v/
- DLEN |
CBCAT ¢ 240
I el T 20
NEHN_T 8
ANLOT 66. 4
AVAT 12
168
gl 1.5 +PF-0. 8
gx
AP 1.5 6¥Q:0. 95864 *PF=0.9
B
(74
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0 0
3000 0
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KUFRAN). TQO

Kufranja(CASEL)  SLACK=IRBID Nuber of nodés=3{ BASEAVA:1.0

{Node Inforvation)
CODE  Yoltage Yoliage AMGLE Pgen  Qgen  Pload Qload &
av) (W) (degree) 1¢Y) ) (E) IR E) ¢ %)
IRBID33 33.601 101820 -4.3294 -0.000 1482.750 1500. 000 4500. 000 0. 000
AYDOOY 32,930 §3.7885 45457 0.000 ©€.000 ¢.000 0.000 0.000
BALBONG  32.553 98.645 -4.6700 0.000 0.000 ¢€.000 0.000 .00
RABAKA 32.503 §B.493 -4.6363 - 0.000 €.000  0.000 0.000 0.000
SANAD 21,668 95.964 -4.9672 0.000 0.000 &.000 0.000 O.000
REHABA 3L 147 94.384 -S. 1479 0.000 €.000 0.000 0.000 £.0400
ZUBFA 30.083 94.1§8 -5.1366 0.000 0.0D0 0.000 0.000 ¢.000
SEKRA 30.786 03.789 -5.2749 0.000 €.000 0.00C -0.000 6. 000
KKHALL 30.790 93.182 -5.2883  0.000 0.000 0Q.000 0.000 ¢. 000
- EBBEEN 30.426 92.231 -5.3990 0.000  G.000 Q-000 0.000 €. 000
SOOF -30.372 §2.037 -5.4285 0.000 ¢.000 0.00C 0.000 &.000
D_LEYAT '30.365 92.005 -5.4333 0.G00 0.000 0.000 0.00% ¢.000
- B CAST 30.410 §2.150 -5.4083 0.0C0 4Q.000 0.000 0.003 ¢.000
FSHTAFT 30.361 92.003 -5.4273 0.000  Q.000 0.000 0.000 0.000
YEHNA  30.254 91680 -5.4702 0.000 Q.000 0.000 OD.000 0Q.000
AJLOON 30.162 91430 -5.4526- 0.000 0.000 0Q.000 O.000 0.000
ANJARAR 30.153 91372 -5.4509 0.000 0Q.000 0.000 ©.000 0.000
[EBID 134.640 102.GC0  0.0000 8582.587 4871.080 £.000 0.000 0.000
AYDO_T  0.406 97.791 -5.5093° 0.000  Q.000 108400 81.000 0.000
HALB T 0.408 98392 -4.7983 0.000 0.000 18.000 13.500 0.000
BABAT - 0.404 97.266 -5.2673 .000  0.000 [02.000 75.500 0.000
SAMAT ©0.394 94.878  -5.4726 0000  0.000 42.000 31.580 O0.000
REHAB_T ©0.392 94.384 -5 1479 0.000 0.000 0.000  0.000 0.000
- ZUBIT  0.380 9i.682 -6.3654  0.000 0.000 37.200 27.500 0.000
SEKRAT - 0.387 92.289 -5.2749 0.000 - 0.600 0.000 0000 0.000
0.376 60.661 -6.5638 0.000 0.000 45.600 34.200 0,000
0.375 90.256 -6.3860 - 0.000 0.0006 38400 28 800 0. (00
0.377- 90.909 -6.0095 0. 000 0.000 48.000 36.000 0. 000
0.379 91.322 -5.7764 - . 0600 " 0.000 5.000  4.500 0.000 .
9701 BO.B4Y -7.7750 0 G. 000 - 0.000 360.000 270.000 0.000-
0.357 B6.098 -7.9407 - 0.000 0.000 30.000 22.500 0.000
0.379 91.333 56454 : 0.000 - 0.000 12000 9.000 0.000
0.373 B9.819 -5.2757 - 0.000 0.000 ©0.£00 74700 0.0200
0.373 B9.872 -6.2278 0.000 0.000 1B OO0 13.500 0.000
TDTAL : ‘ 8387. 587 B153. B30 8464. 800 5223.£00  0.000 -
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- [Branch Information{tnit:%}}
[ODE - h) NT P{KF-») Q(NF-3) P( INT) Q- >"T) Plogs Qloss
BI - IRBID33  AYDOON - 1046.06 832.08 1028.26 812.7% 17.80 19.29
"~ B2 AYDOOX HALBOSG G19.07 728.30 910.10 718.71 885 4. 59
83 . HALBONG HABAKA ™ 83,64 705.13 890.47 70283 118 - 1.25
B{ . RABiKA SANAD 7R7.35 625.3% W12 607.34 17.23 180§
] SANAD - REMABA 727.53 §70.10 717-33 '564.43 10.20 1061
85  REMMBA - ZUBIA 0 37.80 28.01° 37.72 29.48 .08 -1.48
“ 87 FEBaBA SERRA §79.30 536.49 - §72.60 529.58 6.70 6.91
B3 .. SEKRA- K KHALL ° 46.25 35.09 - 46.21 36.19  £.05 -1.09
89 SEKRA - EBBEEN £26.09 494.49 670.04 48»3 H 60 6
Big EBBEEN S0OF  54.72 - 37.8B9 5462 - 33.52 0.0 -1.64
Bli SOF  D_LEYAT §.09 .59 6. 02 457 0.00 -1.98
BiZ  EBBEEN B CAST 576.44 42D.35% 526.05 4§9.97  0.39  0.38.
BI3 BCAST ESHTAFL 163.06 124.09 162.84 124.26 . 0.22 -0.18
Bl4  ISHTAFL EEHNA [31.78 9B B4 131.39 §9.55 - 0.39 -0.72
BIS NEHNA AJLOON 11911 90,49 11B.7F  90.91 ' 0.39 -0.43
BIG . AJLOON  ANJARAH 18.20 1354 " 18.20 13,97 0.00 -0.44
8300 IRBID  [RBID3I 8582.59 4671.08 8546.06 3849.34 35.53 821 "
CBIT . AYDOON  mVDOT 199.19  84.50 10840 810D L1 350
B18 RALBONG ~ . I8EB_T 18.46° 1458 18.00 13, S0 0.46 0.08
B19 HABAKA  HABAT 10312 ', 78.49 102,00 76.5%0° L12 1.99
B2] SALAD - SMIAT  42.59 3223 T 42.00 3.50 0.59 0.73
B23 REHABYL - REMAB_T 0.23° -0.00 .00 -0.00 0.23 0.00
B ZUBIA - ABIT 3772 20.48 3.R0  2T.90 0.52 .58
B2S SEERY * SERRAT ~ Q.26 0 Q.00 -0.00 0.00- 0.26 0.00
B26- EXRUE N RHT 45.21 35.19 4560 34.20 0.60 1.89
§27- EBBEEN  EBBET 38.58 20.10 3840 2880 0.48 1.30
Bz8 . SOOF .- SOOFT 4851 36.94 4R 00 36.00 .53 0.94
830 DEEVAT © DLET 343 262 338 258 0.05 0.04
831" D_LEVAT D ULET 2.66 1.45 2.62 1.92° 0.05§ .03
B32  BCAST BCAT 362.99 295.83 360.40 2710.00 2.99 25.89
B33  ISHTAFL  ISHT_T 3106 25.43 30.40 2250 1.06. 293
B35 YEHNA YEEN T 1223 9.97 12.00 9.00 0.29 007
B34 4] 00N MLOT: B00.5)  77.38 83.80 74.70 0.91 268
C B3SO ANIARMD MNMJALT 1820 1397 1BOD 1350 0.7 .47
TOTAL 117.787 930. 230

{Loss ‘sunnary{Unit:8))
lp i Pe Pl Liiae Lcopp Llcore Total FRate  VainlNode)
L.500 1.500 8582.6 £464.8 €9.74 36.29 1L75 1778  0.3%7 _SS. 10 LISHT_T)
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Appendix 5.6-3 Critical Current for Countermeasure by Same Voltage Line Constniciidnﬁ;r 132KV

Bas¢ loss value k1=

2186  ID/XW for high \-olt'agn: system (132 kV}I

IMVA Base

Existing Addmonal Parallel | Reduced | Construct “ Criticalcurrent
Conductor | Capacity | Resist.pu Conductor | Resistpu | Resistou | Resistpu | - Cost k2 -pu A
For Zect Amnp.fckt _ ' ;
HAWAK/2 600 | 4.08i-06/HAWK2 | 4.08E06| 204506 204506] : - 70,000 - 12528  547.99
(ACSR 240) : : SRR '
ZEBRAS2 - 820 | 2.32E-06|ZEDRA%Z | 232B.06 1.161:-06 LIGE-06| = 84,0000 - 18201  796.07|.
{(ACSR 400) oo ' ' B R : '

Bquation : ['xrxi000xkl = k2

~Reference Z _
'rl Existing line resistance

1l

- Amp.

SQRT (k2/ (rx1000xki)) 1
leﬂﬂﬂf(l32xSQRl(3)) k2 :

I : Critical current pu
¢ Reduced resistance pu

k! : Base loss value JD/KW

12 ¥ Additional line resislance
Parallel resistance ={rixr®/{ittrd)
Reduccd res:slance =Exising res:slance - Paraleli res:siance
roo=rl=(rixr2)/(it4r2)
=11/ (r14r2)
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Appendix 5.6-4 Manual for OPTEL.EXE and OPTEL2.EXE

Manual for OPTEL.EXE and OPTEL2.EXE study programs
for optimum loss reduction planning
19th Nov. 1996
"TEPSCO.
~ OPTEL.EXEis a program to study loss reduction planning by introduction of
. higher vollage line and substation along existing lower voliage line. It cvaluates a
lot of cases cxamining cosl and benefit by changmg points of both location of new
substation and open point of the existing line between old and new substations in a
certain unit lenglh economically, and find the optimum planning for loss reduction.

" OPTEL2.EXE is a program 10 study loss reduction planning by conslrucuon of
thc sanie voltage line as existing line. It examin the benefit and the cost of loss
reduction construction and find a economically optimum scale of countermeasure, -
changing conductor size of new l'ine in every span of unit length.

" The data file has a name “**** OP{” as input data fil¢ for lhe two programs, a
‘pame  “**** QPO” as outpul datafile of OPTEL.EXE, and a name hEhr oP2”
as output datafile of OPTEL2.EXE". “The network consists of some ‘sections
which are like complex of branch and node. These programs can examine
ecoriomical evaluation fdr_ only single path:given by input data. So, if you have
plural paths to study to take measuce for loss reduction, you must prepare differnt _
data correSpohd to these paths respecti\}ely As the result of - lhc study,
OPTEL EXE print out only one optimum case in ¥+ OPQ, and OPTELZ EXE:
prmt out opumum scalc of countermeasure in every span of unit length. - |

The consiant table FACILHYTBL is used for thus program in common wlth
FLOW.EXE, and ECONO. TBLmdepcndcnlly '

1. Creation of input data
- The itemis and formats of constant tablcs !*AC]Ll’lY .TBL,ECONO.TBL and :
input data ****.0P] is described below. : '
[FACILITY.TBL] o -
Refer to “ Manual for Power l‘low Analysrs Program FLOW EXE “o

[ECONO. TBL} _

* The economlcal evaluation conslant of clectnc toss by construction cost base
for VL. @VALIF****(JDIRW) ~for MV - @VALM=***¥(JD/kW)
The basc capacily of ecach capacily, resnslancc and iron loss of this table.
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@BS= “**(MVA) _
The group code of counlcrmcasurc Transformer: @TR=**** _ Linec:
@WR=****(for OPTEL.EXE) and @WR2=****(for OPTEL2.EXE)
Individual section data. Five data per one section----Code name, Capacity(%),
'Unit cost(JD), Resistance(% or %/km), Resistance of neuteal line(%/kin O415kV)
or Iron loss(% . transformer) or O( 0 or one value is necessary for middle and hlgh- ‘
voltage line). : '
~The % value must be always correspond to the basc capacrty The mdwrdual
capacrty (and mdmdual cost (0o) in one group must be arranged in mcrcasmg order.
" The end mark. @Z ' ' '

- [Input data wxst OP]]
- {Indispensable data »
Thc name of the calculation. @\!M wEREE
* “'The: total load currcm (c0nvcrtcd in secondary crrcurt current) It s
' mdrspensable in case o_l’ 0.415kV, but it is not " riecessary for middle voltage.
* Nelwork data------ong control word (@NET)_-Zanc_l plural sections data as

B described below.

| @NET
. {Section data} -
'{sectio'_n'diata}_ P

: 'lhe scchon data consist of fwe rtems, lhose are section code , facility code,

' lcnglh of main branch{(km---in case of line ) or transforming ratio(p.u.--- in case of
transformer), tength of sub branch.(km--- oniy in case of 0.415kV line, but 0 or
one value is ‘necessary in any case ), and concentrated load current from end

. terminal of the section(A).

Dcsignation of nev’i higher voltagc facilities--+-- @TR"*** ThR @WR A S
(for OPTEL.EXE) and new same voltage line @WR2= see *“‘(for OPTEL2. EXE).
v pefore 1€ s code name of group ang ***** after ;" is individual code name.
: 'lhey must be the same as  the nemes desceibed in - ECONO.TBL. ~You can
give these designation by group code or by group+individual code. The mark *’
must be excluded in the former format and “:* must be included in the lallcr format, -
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If it is given by group code, one cheapest cost but not overloaded facility in the
- group is to be selected. I the facility given by this designation (whether it is given
by group designation or individual designation) is overloaded, cconomical
evaluation is continued without any interruption and the mark “*’ is printed to the
end of the line.

* End mark @X ----end of one case in a same calculation @Z----end of one
_ calculanon :
©If there are several calculation data divided by @Z in oric file, the calculation will
be continued to come to the end-of-file. . .

{Option datay _ -
* The values set up by. opnon data are kept be)ond @X or @Z, if any reset by
option data is not executed. _
* Name oflhe case-----@CN=**5% <Default; space> '
Deszgnauon on out put Ful{y dctallcd @D, Delalled @D, Simplified @S
In case of @S , only one cpnmum case is printed out.. ]n case of @D, all of plus
‘merit cases are printed out. In case of @FD, all of the case including minus merit

casc are ‘printed out.(only by OPTEL. EXL) _— <Default: @S>
~ * Three phase currenl unbalanced factor (p.u. -----vahd only for 0. 415kV) ----- '
| @UBF= Ers . - <Default@UBF=0.2>
* Unit length for scanning locahon of new substauon and cutling point of existing
line-- @UL—”**(km) ' <Default: @UL=0.1>
Mulllpller of load--«--@Ml=*&** . : <Defavlt:@MI=15

* The formof  load input dala ( 1t is valid for total load and concenlrated load) ----

- -Apparent power by nominal vollage(% --in this case base capacity definition

(@BS= ****(MVA) is necessary ) @PIN, Secondary’ circuit ‘current (A) @IIN
<Default: @IIN>

2. Output _ :
The result of the calculation is prmtcd in outpul datafile, which has the same mam
file name to input data ﬁle and dll’fercnt cxlensmn “ OPO “.* The information i is as

follows: . :
i' BASELOSS(kW) --Power loss of exnslmgsystcm
* LCODE-------+-:-----Specificalion code of the new line
* TCODE-+-+-+--.--.--Specification code of the new transformer _
* LOC(km)----iemveree Location of new substation (distance from existing
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substation) o

+ CUTPOSITION-----Open point is supply boundary "of new and cxisling
substations. 1t is expressed distance from exisling substation and the scction hame.
“Since the section name which printed out in this information shows that the open
- point exist in main branch of the scction, it means that the conccnlrated toad and
Esubbranch load of the section is loaded to ncw substation.

* LNEW(KW)---:----~=-Power loss of the ncw system '
’ LRE{:)(kW) ------------ -Loss reduction by the countermeasure :
+ BECT| { D)-----------¥--Tllc economu:al effect of the loss rcductlon (converted to -
© construction cost by @VAL=**** in ECONO. TBL)
* LCST(UD)--------oeeeee Construction cost of new line -
* TCSTQID)------=--Conslruclion cost of ncw substation
MERIT(JD) ------ ---Net benefit (MERIT=EFCT-LCST-TCST)

- _Usually in OPTEL.EXE, only one :.o'p!inmm case (maximum net benefit case) is
- printed, but if there is no plus beriefit case, the message  “No Merit “ is printed
out. ' |
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- BN\e YASP2

lowind. opi
GNM=LOW-INCOME]
BINET=521. 7

8)ET
- #COBE  FACILITY Loain(km)
BNQ INLE30
BXa RASP2
Brb ¥ASP2

—— — T
LAl

BNd WASP2
(A | WASP2

8FD
-~ CN=14PM. 1OH, 4BA

Soooo—

- @UBF=0. 35
- @TR=14P¥ GWR=10H: 101100

~eMl=1, 36
e
Y I

©@NM=LOW-INCONE3
BINET=521. 7

BNET _ o

4CODE  FACILITY | Loain{km)
BNO _ 1ML630 - 1. 05
BNa ’ KASP2 0. 42

- 6 _

- @CN=14PM. 10IL 4BA

@UBF=0. 35

- 8TR=14PY @¥R=1011: 104100
@Mi=1. 36 2 -
62
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Lsub (km)
0

DDOooS

G¥R2=4B4

Lsub (kn) -
0 .

0

BRRI=4BA

(LOXINZ. OP])



[LOW-{NCOME3 (1 4PM. 1011 184} ]
15. 912 (k¥) UBF=0. 35 Mi=1.36

BASELOSS=
LCOBE

101100
10100
10100
10H100
10100
10100
1011100
10100

~ 10H100
10H100

© 101100
10H100
10100
- 10H100
101100
101100
1011100
10H100
JOH100
101100
10H100
101100
©10H100
101100
~10H100
1011100
§0H100
FOH100
10H100

© 10H100

104100

(1HPMIS0 0.

[4PM150 0.
"14PM150 0.
[ 4PM150 0.
14PM150 0.
14PM160 0.

14PM250 0.

TCODE

14PM30 C.
L1P¥150 0.

LoC

420
$20
120
120
120
$20
420
420
420
420
320
320
320
320
320
320
320
320
220
220
220
220
220
220
120
120
120
120
020
020

220

14PM150 0.
14PM150 0.
14PM1590 0.
14PM150 0.

14PNM150 O
14PHZ50 O
14PM250 0.
14PM250 0.
14PHZ50 0.
14PM250 0.
14PM150 O
14PM250 0.
14PMZ50 0.
14PM260 0.
14PM259 D.
14PH250 0.

14PM250 0.
14PM250 0.
14PN250 0
14PM250 Q.
14PM250 0

14PM250 0

CUTPOSITION

(km) (km-Sec ) - (k¥) (kW)
(0. 420-  BXD) 16.23 -0.32 -820
(0.320- BNI) 9.55 6.36 16318
(0.320- - BNd) 9.55 6.36 16318
(0..220- - BNd) 7.09 -8 82 22627
(0.220- BNc) 8.03 7 88 20218
(0.120- BNc) - 6.29 9.62 24684
(0.120-  Bab) = 9. 11 6.81 (7458
(0.020- Bnb) 8.55 7. 36 18870
(0.020- BNa) - 9.46 6.46 16558
(-0.000- BNa) -9.38 6.5% 16763
(0.320- * BNd) - 9.55 6.36 16313
(0. 220- - BNd) © 6.15 9.76 25042
(0.220- BNc) 6.15 9. 16 25042
(0. 120~ * BNe) 5.60 10.31 26448
(0.120- - .Bub) 13.50 2.41 6203.
(0.020-  Bab) 12.85 2.96° 7616
(0.020- ° BNa) 13.37 2.54 6556
(-0, 000~ BNa) 13.29 2.62 6761
(0.220- BNe) 7.08 88322633
(0. 120~ ~ BNc) 5.59 10.32 26462
(0.120- - Bnb) '5.59 10.32 26462
(0.020- Bab) 6.59 9.32 23902
(0.020- ~ BNa) 10.04 5.87 15074
(-0.000- BNa) 9.96 5.95 15280
{0.120-  Bnb) . 8. 41" 7.51 19249
(0.020- Bnb) 846 7.45 19107
(0.020- BNa) R 46 7.45 19107
{(-0.000- BNa) 8.61 7.27 18659
0.020- BNa) 14.09 1.82 4677
(-0.000-  BY¥a) 14.15 1.76 4521
(0. 120~ .- BNc)> 5.59 10.32 26462

(D)
5580
5580
5580
5580
5580
5580
5580

5580
5580 -

5580
4251
1251

4251
§251
{251
1251
4251

4251

12923
2923
2923
2923
2923

2923
1594
1594
1594

1594

266

266

2923

[Low INCOMES (14PY. 10H. 4BA) )

BASELOSS= -

~ LCOBE

101100
10H100
10100
108100
101100
108100
101100
101100
108100
108100
. 10H100
" 10100
‘10100
108100
~10H100
101100
101100
101100
1011100 -
108300

104100

TCODE

14PM50- 0. 420
[4PM150 0. 420
14PM150 0. 420
14PM250 0. 420
14PM250 0. 420
14PM250 0. 420
14PM150 0. 320
14PM150 0. 320
14PM250 0. 320

14PM250° 0. 320

14PM250 0. 320

-14PM150 0. 220
14PM250 0. 220

14PM250 0.220

‘14PM250 0. 220

14PM250 0. 120

~14PM250 0. 120

14PM250 0. 120
14PM250 0. 020
14P¥250 0. 020

14PM250 0. 220

15, 912 (kW) UBF 0. 35 MI=1. 36
LOC'

5-51

(ID)
6918
1718
1718
1718

~1718
ST
T718

1718
718
7718 ¢
7718
‘7718
(7718
8518
8518
8518
8518
8518
1718
8518
8518
8518:
2518
3518 -
8518
8518
8518
8518
8518
8518

8518

“(LOWINS. OFPD)

- LNEW LRED PFCT LEST " TCST HERIE -
]

()
-13318
3020
3020
9330
. 6521
11386
- 4160

- 5513

3260
3466 -
4350
13073
13073
13680 .
~6566 4
~-5183 ¢+
-6213 ¢
- -6008 %
11598
15022
15022
12461
3634 +
3339 »
-~ 9137
8495
8395
8547 .
-4136
-4263

15022

CUTPOSITION: CLNE¥ LRED EFCT. LCST TCST MERIT
(km) (kn-Sect) (kW) (kW) (JD) (JD) (JD) (JD)
(0. 420~  BNa) 16.23 -0.32 -820 6918 -13318
(0. 320- BNa) 6.55 6.36 16318 u580 1118 3020
(0. 220- BNa) 7.0% 882 22627 5580 7718 9330
(0. 120~ - BN3) 8.43 7.49 19210 9580 B85t8 5112
(0. 020~ BNa) 14.13 1.78 4584 5580 8518 -9514
(0. 000-  BNa) 15.78 -0.13 371 5580 8518 -13726
(0. 320- - BNa) 9.55 6.36 16313 42501 7718 4350
(0. 220- BNa) 6.15 .9.76 25042 4251 771§ 13073
(0. 120~  BNa) - 5. 60 10.31.26449: 4251 8518 13680
(0.020-- "BNa) 8 49 -7.43 19061 4251 8518 6291
(0. 000~ BNa) 9.45 6.46.16584 4251 8518 - 3815
(0. 220~ : BNa) 17.08 8 83 22633 2923 7718 11998
(0.120-  BNa) 5.53 10,32 26462 2923 8518 15022
(0.020-  BNa) 6.59 .32 23902 2923 8518 12461
(-0.000- BNa) 7:07: 8. 8% 22680 2923 8518 11240
(0. 120- © BNa) 8.41 '7.51 19249 1594 8518 S137
(0.020- BNa) -8.46 7.45.19107° 1594 8518 - 8995
(0. 000~ BNa} 8 64 7.27 18659 1594 8518 - 8547
(0.020- 'BNa) 14.09 1.82 4677 266 3518 -4106
(0. 000- BNa) 14.15 1.76 4521 266 8518 -4263
(0.120- BNa) §.59 10.32 26162 2923 8518 15022



[LOK-INCOMES (1 4PM. 1OH. 484}

552

EFFCT

€0sT

S )
0 0
1456 1125
5206 2250
11339 3375
3091 675
0 0
24093 7425
EFFCT  COST
()
0 o
1456 1125
5206 2250
11339 3375
'3096 875
21093

0
7425

- 2536

MERIT CRRNT
(D} (pw)
0 0.0489
331 0.0978
0. 1466

7964 . 0. 1955
2416

0. 2053
0 -0.5100
13668

MERIT
(D)

33
2938
7964
2416 )
.0 0.5100
13668

CRRNT
(pw)

0 0.0489 -

0. 0978
0. 1466
0. 1955

BASELOSS= 15, 912(kW%) LBF=0. 35 MI=[. 36

Pt P2 LENG CODE(NEW) LOLD LNEW

(km)  (km) (km) &V &0
0. 420 0. 320 0. 000 Nothing @157 Q. 157
0. 320 0. 220 0. 100 1BA120 1.096 0.528
0.220 0,120 0.200 - 4BAI2D/2 2.975 0.944
0. 120 0.020 0.300  4BA120/3 5.73¢ 1.371
0.020 0.000 0.050 - 4BAI20/3 1,580 0©.374
Transformer Nothing 4. 311 4. 311

TOTAL . 0. 660 15.912 1.686

LOSS  REBUCTION 8. 226

[LO%-INCOME3 (14PN, [0H. 454)}

BASELOSS=  15.912(kW) UBF=0. 35 ¥i=1. 36

N | P2 LENG ° CODE(NEW) LOLD LNEY
C(km o {ka) (km) kW) kW)
0.420 0.320 0.060 - Nothing 0.157 0.157
0. 320 0. 220 0. 100 - 4BAIZ20 1.096 0. 528
C0.220 0.120 0,200 4BA120/Z 2.975 0. 944

0.120 0.020 0.300 4BA120/3 5.794 1.371
0.020 0. 000 0.060  4BA120/3 1.58¢ 0.374
Transformer Nething 4. 311 4. 311
- TOTAL 0. 660 15,912 7. 686

LOSS  REDUCTION 8 226

(. 2053

{LOWIN3. OP2)



Appendix 5.7-1  Price List of Overhead Lines, Underg:‘_oinid Cables, Substations

Material ' M_ale(r]ig)Cost' Cons_l.rl_(chE)i;m Cost Tm(;}[D(;;S_[ |
. L.V.Underground Cables : '
l. A Cu Cables : { /m)

45300 ko ah s 59
EESSTIE nid 2% | X3 12
4120 o 13 10 23

(G*120)+70 wd i7 - 10 27
495 wi 435 10 2435

4170 e 12".5 10 - 225

4% 0 mil - 1 10 21

4% 35 nd 7 o 17

4% 25 ol 5 10 15

4%16 el 3 10 13

IR AL Cab!cs: ( /ﬁx) '

4% 300 i 25 10 35

4% 240 Cad 21 10 31

4185 el 17 10 27

4% 120 oed 12.5 10 225

4 *95 mid 1 {i] 21

4% 70 . 7 10 17

4550 ol 55 10 15.5

4%35 i s 10 s

4 *25 ok 453 10 145
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Material

-Material Cost

Construction Cost

Total Cost

5 (D) (D) (D)
2. M.V Underground Cables :
2.A 33kV Cables: ( /m)
3%300 mf - AL 35 5 50
35150 nd - AL 25 s 40
3%240 of - Cu a5 15 40
35150 md - Cu 20 15 35
2.B  11,6.6kV Cables:
35400 nd :AL. © 35 13 .48
3%300 ad -AL 29 13 42
35240 wd - AL 23 15 36
3%185 md - AL 20 13 33
3%120 md -AL s 13 245
3%240 wd -Cu 29 13 42
35150 mt -Cu 23 | i3 36
3570 nd 1L 13 24.5 :

-Cu
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3.

-_M:ucrial M:lte(rjiBI)Cost; Conslri(z;:g())h Cost :Tol(nle(gost
Substations :
3.A  Indoor Substations :
(11,6604 kV) | |
L% 1,500 KVA 24,300 1,725 26,025
141000 KVA 21650 1725 23,375
21000 KVA 37,000 2763 39,763
15750 kVA 19,000 1,725 20,725
22750 kva. 27,000 2,163 29,763
1%630 - kVA 118,000 1,725 19,725 .
%500 KVA 17,000 1,610 18,610
25500 kVA 23,500 2,300 25_,3002
C1+400 kYA 116,000 1,610 17,610
15250 KVA 15,750 1,610 17,360
3.B - Packaged _Units; Subs -
(11,66/04KY)
%1000 KVA 21,600 690 22,299
1£750 kA 20,000 690 20,690
1 $630  KkVA 19,000 690 19,690
1 * 500 KVA 18,000 690 18,690
1¥400 - kYA 17,000 690 17,690
t *éso_ kVA 116,000 690 16,690
| 3.C Pole Mounted subs :.
L6604k S
1%250,200 kVA. 8,000 518 8518
| ¥ 150,100 KVA 7200 sig s
I %50 kVA 6400 518 6918
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Material Cost

Construction Cost

Total Cost

Matenal ] (D) " (D) D)
3.D Ground Mounled Subs

(11,6604 kV)

11,500  kVA 19,260 1,725 20,925
11000 KVA 16,000 1725 17725
1630 KVA 12,800 1,380 14,180
1€500 . KVA 11,200 1,150 12,350
12 % 500 ;kVA 15,200 1,600 16,800

15400 kVA 10,400 1,150 11,550

24400 KVA 14,400 1,600 16,000
S 1*250  kVA 3,800 930 9,780
24250 KVA - 12,000 1380 13,380

3.E - Pole Mounl-Ed Subs:-
@3/04%V) o | |

1 250,200 VA . 3,800 1,035 | 9,835

1 %150, 100 - kVA 8,000 Cses | 3,353_

1*s0  KVA 7,040 460 7,500
C1%25 . KVA 5,600 460 6,060

I * 50 EvA-singicphase _ 2,080._ 35'0“‘_ ‘_2,430:
1 %25 KVA - Single Phase 1,760 350 2,110

"3.F  Ground Mounted Sub§ :

(33.70.4kVY) | | | o
11,500 KVA . 21,600 s 23,325 -
11,000 - kVA 17,600 5 19,325
1630 KVA 5200 s 16925
165000 KVA 114,400 1,725 16,125
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Material Cost

(0.4 kV)./ pole

o Construction Cost]” -~ Total Cost
N Oy |
) {atérial (JD) (JD) E(.’D)
2+ 500 KVA 19,200 2,300 21,500
| =400 KVA 13,600 1725 15,325
25400 KVA 13,400 2,300 20,700
{ %250 ©  kVA 10,400 1,725 12,125
4. M._V;_ Overheaci Lines 3 _
(33,66 /04KV)km £ 9,080 4,205 13,285
5. L.V. Overhead Lines : o .
S70 ¢ 375
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" Appendix 5.7-2  Facility Tabie

@BS=1
@TR=33/0.415 *Medium/Low Vollage 33/.4

*CODE CAP(%) TCL(%) XT(%) TIL(%)

- ML2S 25 976  163.02° 0.007 *25KVA
‘ML315 ©3.05  52406° 596 © 001  *315KVA
ML50 5 26693 68.55 © 0032 *SOKVA
ML75 75 15377 4627 0 0035  *TSKVA.

~ ML100 10 10.626 33.12 0037 * 100KVA

- MLI5O 15 6479 2398 0042  *150KVA

. ML200 © 20 4633 1841 - 0046 *200KVA |
ML250 25 3.597 1507 0051  *250KVA
ML300 302937 1284 0056 *300KVA
ML31S - 315 2784 {231 0057 *31SKVA
ML350 35 2481 1125 006  *350KVA
MLAOO 40 2146 1006 0065  *400KVA
MLS00 500 169 - B38 0074 *SO0KVA
ML630 63 1323 701 0087 . *630KVA
ML7SO . 75 1102 616 0098 *7SOKVA
MLSOO 80 1031 588 © 0103  *B800KVA
MLIOOO 100 0818 S04 0.2  * 1000KVA
MLI250 125 065 437 0145 .*1250KVA
MLISOO 150 0539 393 0168 *1500KVA
ML1600 160 0505 379 0178  *1600KVA
ML3000 300 0267 281 © 0309 *3000KVA

(AR R R N  E S Y R RS IIIT

@TR=11/0.415  *MediuayLow Voltage 11/.4

*CODE -CAP(%) TCL(%) XT(%) TIL(%) - :
IML25 25 976 © 163.02° 0007 = *25KVA
IML3L5 315 52406 596 001 - *3LSKVA
IMLSO . 5 126,693 68.55 0032 *SOKVA
IMLTS 7S 15377 4627 0035 *TSKVA
IMLI00 -~ 10 10626 33.12. 0037 ' * 100KVA
1ML150 15 6479 ° 2398 0042 *150KVA
- 1ML200 20 4633 1841 . 0.046  *200KVA

IME250 25 3597 1567 0051 *250KVA
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CIML300
IML315
1M1350
1MLADD

IMLS00
1ML630

IML750
1ML800
1ML1000°

~IMLI250

" IMLIS00 -

1ML1600
1ML3000

30
31.5
35

40
50
- 03

75

80

2.937

2.784
2.481
2.146

1.69

1.323
1.102

1031

100

T 125

150
160

- 300

12.84
12.31
11.25

1006
- 838

7.01

6.16 .
0103
504
© 437
393
3.79
2.81

5.38

-0.818

0.65
0.539
0.505

0267 -

10,056
7 0.057

(.06

- 0.065
- 0.074

0.087
0.098

* 300KVA
*3ISKVA
* 350KVA
* J00KVA
* S00KVA
¥ 630KVA
*IS0KVA

S 021
- 0.145

0.168 -

0.178
0.309

EEEFFRFRARR AR R R R R Rk R bR Rk k bk Sk bk Rk Rk dkokokk

 @TR=6.6/0.415
- *CODE
6ML25
6ML3LS

- 6ML50

6ML75
6ML100
6ML150

- 6ML200

6ML250
- 6ML300
- 6ML315
- 6ML350
6MLA00
6MES00
6ML630
6ML750 .
S6MLBOO
6ML1000
6ML1250
6ML1500

- 6ML1600

6ML3000

*Mediuny/Low Vollage 6.6/.4

25

5

7.5
10
15
20
25

30

315
35

:4(}
50
63

75

'.305

315

1 97.6

52.406

26.693
15377
10626
6479

4633

3597

2.937.

2734

2,481
2.146

'1.69
1.323
1102 -
- 1031
100 -

125
150
160
300

163.02
59.6

68.55

46.27
33.12
2398

1841
11507
1284

1231
11.25

10.06
838
7.01
6.16°
:5885 i
0.818 .
- 0,65 -

053¢

0.505 -
- 0.267

1 0.032
1 0.035

0.037

0.042 -
- 0.046
0.051°
- 0.056

0.057
0.06

- 0.065

0.074
0.087

0.098
0.103
5047

437
3.93

379
2.81

| CAP(%) T_CL(%) XT(%) TI{%)
0.007
001

4 8ODKVA

* 1000KVA
* 1250KVA
'+ 1S00KVA
* J600KVA
* 3000KVA

*25KVA

* 31SKVA

* SOKVA

* 75KVA
* 100KVA

* 1SOKVA

* 200KVA

* 250KVA

*300KVA
- *315KVA

* 350KVA

* 400KVA

* S00KVA

* 630KVA
750K VA
* 800KVA

0.121

0.145
0.168
0.178"

- 0309

4*#**#*“##!tit&*#**'#!***t!‘t#t####tt#itltt####ii
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@TR=33/11
*CODE
MM2000
MM3000
MM3500
MM3000

- MM10
MM12.5
MM]I5 -
MM20
MM25

*MediunyMedcum Voltage 33/11
CAR(%) TCL(%) XT(%) TNH(%)

200
300
350
500
1000
1250

1500 -

2000
2500

0.281
0.18
0.152
0.104
0.051
0.04

0.034
0.025
0.02

2.947
2,009

L741

1.258

- 0.3922
- 0.4097

0.695

0.582

0.507 -
0413
- 0.357

- 0.7247
- 0.8122
09872

* 2000KVA
* 3000KVA
* 3500KVA
* SO0OK VA
* 10MVA
* 12.5MVA
* ISMVA
*20MVA
*2SMVA

0.3572

0.4622
0.6372

1.1622

*O*ﬂ**#**#*t#*t#ii*#!*#*1#**#**#*%*t##‘t#l##i*‘**

@TR=33/6.6

*CODE
36MM2000°

S 36MM3000

36MM3500

. I6MMS000

36MM10

IGMMIZS

36MM1S
36MM20
36MM25

*MedivnyMedium Voltage 33/6.6

200

300

350
500
1000

1250‘
1500 -
2000

2500

0.281
.18
0.152

0,104 -

0.051

004

0.034
0.025
0.02

| CAP(%) TCL(%) XT(%)
' 2,947
2.009

1.741

.0.3922

1.258 -

- (L695
0582

0.507
0.413

0357

TIL(%)
03572 * 2000KVA
* 3500KVA
* 5000KVA
* 1I0MVA

0.4097
0.4622
0.6372
0.7247
0.8122
0.9872

* ISMVA -
*20MVA

1.1622 - *25SMVA

BRRREE IR RS RN KRR MRS KRk k Rk Rk d bk kk

(@TR=33/3.3 *Medium/Medium Voltage 33/3.3

*CODE
33MM2000
33MM3000

33MM3500

33MM5000
33MMI10
33MMI12.5

© . 33MMIS

33IMM20
33MM25

200
300

350
1500
11000

1250
1500
2000
2500

0.18
0.152:
0.104°
0.051 -

0.04

0.034
0.025
0.02

- CAP(%) TCL(%) XT(%)
: - 0.281 -

2.947
© 03922 -+ 3000KVA

2,009
1.741
1.258

0.695.

0.582

0.507
0413
0.357

04097

- 0.7247

10622

TIL(%) .
03572 * 2000KVA

* 3500KVA
£ S000KVA
* 10MVA
*12.5MVA
* 1SMVA
* 20MVA

* 2SMVA

04622
0.6372

0.8122
0.9872

5-60
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FHEEEE R PR R Rk bRk ko k kR R A R kR E kR kR bk ek bk k¥ &

- *High/Medium Vollage 132/33

@TR=132/33
*CODE
HM16

- HM2s

HM30
HM40
HM4S
. HM60
HM63
HMS0

CAP(%)
1600
2500
3000
4000
4500
6000
6300

© 8000

_****‘*!*&#***#itl**#*#***********t*&*t*

@WV=132
*CODE

- HHAWK

~ HZEBRA

L @wv=33

*CODE
HAZEL
OAK -
ASH
AWAL
 MAL300
YEW
-~ ALMOND
RABIT -

- DOG

BROPA
DINGO
WOLF
IBIS
HAWK
ZEBRA -
-3MUCU150
IMUCU240
- 3IMUCU300
3MUA150
IMUATA400
IMUA300

CAP(%)
- 10288
17375

CAP(%)
1051.7

©1554.69°

2000.52-
" .2560.66
405819
3600.93
750,18
1057.42
1588.98
1943.36
1943.36
2029.4
--2300.17
25721
£ 36295
222945
|1 3286.57
377241
1286.05
2486.36
1914.78

5-61

TCL(%) XT(%) TIL(%)
0.01969 0.608 1.58  *16MVA
0.01302 0402 206 ~ *25MVA

- 0.01527 0356 2363 * 30MVA

0.00837 0296 2037 * 4A0OMVA

T 0.00798 0271 234 *45MVA
0.00581 0.213. 24 *GOMVA
0.00547 0203~ 2.5 *63IMVA . .

' 000453 017 2764 *80MVA
R(%/km) X(%/km) /(%)
0.0008160.0026512.141168  *132KV ACSR240
0.0004630.0025532.226511 ' *132KV ACSR400
R(%/km) X(%/km) - Y/2(%/km) -
0.0585050.0359320.158980 *33KV AAASO
0.0294950.0339530.168655 *33KV AAA100
0.0195250.0326780,175538 *33KV AAALSD
0.0125930.0315930.181855 *33KV AAA240
0.0107220.0314310.182840 +33KV AAA300
0.0074660.0298480.193030 . *33KY AAA400
0.1059950.0375340.151920 - *33KV ACSR29
0.0575440.0358450.159380 . *33KV ACSRS0
0.0297690.0338710,169080  *33KV ACSRI0OD  1588.98
0.0200180.0334430.171345 *33KV ACSR150
0.0194190.0328910.179967  *33KV ACSR150
0.0199310.0324410.1768806 . *33IKV ACSR195
0015635003191 ' 0.179965 . *33KV ACSR200
0.0130530.0313780.183165 ' *33KV ACSR240
0.0074060.0298070.193305 = *33KV ACSR400
0.0131880.0108673.987809 = *33KV U.G.C CU 3*150
0.0080910.0100774.708183 . ' *33KV U,G.CCU 3+240
00065  0.0096625.110024  *33KVU.G.CCU3*300
0.0219570.0112433.987809  *33KV U.G.C AL 3*150
0.0083830.0096485.640367  *33KV U.G.C AL PAPER 3*400
0.0107220.0099275.110024

*33KV U.G.C AL 3*300 .



2486.36

27.314

5-62

IMUAS400 0.0083830.0212055.640367  *33KV U.G.C AL XLPE 1400
@WV=11
*CODE CAP(%) R(%/km) X{%/km) Y/2(%fkm)
1RABIT 135247 0.5178930.2813280.020433  *11KV ACSR 50
IDOG 529.66  0.2679250.2635620.021882  *11KV ACSR 100
IDINGO 642,79 0.1747680.2548020.022674 *11KV ACSR 150
1BRORA 647.79  0.1801650.2597080.022223  *11KV ACSR 150
IMUALA0D 82879 0.0754510.0767530.799302  *11KV U.G.C AL PAPER 3%400
MUAL18S 466.79 0.1574770.0840330.561004  *11KV U.G.C AL PAPER 3*185
IMUAL300 63826 0.0965010.0783090.702381  *11KV U.G.C AL XLPE 3*300
IMUAL240 552,52 0.1202680.0801550.632612  *11KV U.G.C AL XLPE 3240
IMUALISO 42868 019761 008832 0.511624 *1IKV
 UG.C AL XLPE 3*150 - | |
IMUCUT70 381.05 . 0.2554980.0974920.387624  *11KV U.G.C CU 3*70
IMUCUISO  743.05 0.1186880.0836870.511624  *11KV U.G.C CU 3*150
IMUCU240 - 1095.52 0.0728160.0793850.632612 *LIKVUG.CCU240
IMUALI20 - - 38105 0.2424530.00044 0466939  *11KV U.G.C AL 34120
@WV=6.6 e | . L
*CODE CAP(%) R(%{km) - X(%/km) Y/ %/km)
6MUCU70 22863 0.7097150.2601210.254887 ' *6.6KV U.G.C CU PAPER 3*70 -
6MUALISO 25721 0.5489160.2260730.320645 *6.6KV U.G.CAL3I*150
@WV=0415 | IR o
*CODE . CAK®)R(%)  X(%fkm) Rn(%) o
WASP 19408 181786 159.149 181786 -+ *415V AAL00+100
WASP2 19.408 "181.786 159.149 363.209 *415V AA100+50
ANT 1222 363,209 171.925 363.209 *415V AAS0+50
ANT2 1222 363.209 171.925 726.418 *415V AAS0+25
GANT B.985 712965 184.437 712.965  *41SV AA25+25
LALSO . 1222 431142 17478 431142 *415V ALS0+50
LAL9S 18685 21545 162626 431.142.  *415V AL9S5+50 -
LAL295 18689 21545 162.626 21545 . *415V°AL95+95
LALISO . 32705 138.835 154.485 138.835. *415V AL150+150
LCUISD 36659 833863 155222 833863 - *415V CUIS0+150
LCU1S0A ~ - 36659 83.3863 155222 251591 %415V CUIS0+50
. LCU100 27674 125.346 162626 125.346 *415V CUL00+100
© LCU100A 21674 125346 162.626 251.591 *415V CUL00+50
LCU9S 27314 129.399 159.987 129.399 *415V CU95+95
LCU9SA 129399 159.987 251.591 *415V CU95+50



L.CU70
1.CU50
LCUS0A
- LCU35
L.CU335A
LCU25

- LCU25A

LCUI6
'LBAL120
LBAL70
LBALSO
LBAL3S
LBAL2S
LBAL16

LUAL2S: -

' LUAL3S
LUALSO
LUAL70
LUAL9S
 LUAL120

‘LUAL1S8S

- LUAL240
LUAL300
LUAL300A
LUCUG
LUCU16

- LUCU25

LUCU35
LUCU35A
LUCUS0
LUCU70

LUCU70A

LUCU9s

o LUCU120 .

- LUCU185
- LUCU300
- LUCUS70
7 LUCUS300
@z

22.283

18.560

18.560
14.376

1 14.376

11.501

11501
'9.480
14.376
12,650
'11.501

10.782

9704
6828

1763

8122

9.2

10.063
1222
14,376
20,486
20.845
24.4

24.4

-3.451.

5.247
6.972
8.554

" 8.554

10.566
12.938

12.938
15.742
18473,
- 23.936
- 29.83
12938
20.83

182.385
251.591
251.591
348.413
348.413
486.454

| 486.454

769.49

£170.34
- 298.26

431.14
583.82
807.13
12584.7
807.13

583.82

431.14

297.87
215.45

170.34
110.64
84.496

67799
" 67.799
- 2060.9

769.49

48645
350.62
35062

258.95
179.5
179.5
114
102.68
66.84

41.099

179.51

41.099

168.022
173.121
173.121
179.773

‘179.773

184.437

184.437

192.855

- 60.118
- 61.401 :
63832
64.309

59.632

'58.988
' 59.632
59.013
56.878
'56.632
54334
53.164

52.362
51.072
50.037
50.037
68.762
63.2
59.38
58.183
58.183
56.878
55.536
55.536

155,631 :
£ 102.68
66,84
41,099
117951

52278

51.817

51671

163.45
'136.378

182,385

251.591
169.49
343.413

769.49

484.454
769.49
769.49
298.26
298.26
583.82
807.13

80713

1284.7
§07.13
583.82

431.14 -
297.97 -
21545

170.34

'110.64

84.496

67.799

110.64
2060.9

- 769.49

486.45
350.62
769.49
258.95
179.5
769.49
114

179.51
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415V CUT0+70

*415V CUS04+50
*415V CUS0+16
*415V CU35+35
415V CU35+16
*415V CU25425

415V CU25+16

*415V CU16+16
*415V BUNDLED ALI120+70
*415V BUNDLED AL70+70 -

" %415V BUNDLED ALS0+35

*415V BUNDLED AL35+25
*415V BUNDLED AL25+25
*415V BUNDLED AL16+16
*415V U.G.C AL25+25 .
*415V U.G.C AL35+35
#4153V U.G.C AL50+50

© #415V U.G.C ALT0+70

*415V U.G.C AL95495
*415V U.G.C AL1?0+120
*415V U.G.C AL185+185
*415V U.G.C AL240+240

#415V U.G.C AL300+300

*415V U.G.C AL300+185
%415V U.G.C CU6+6
*415V U.G.C CU16+16
*415V U.G.C CU25+25

*415V U.G.C CU35435

*415V U.G.C CU35+16

*415V U.G.C CUS0+50

*415V U.G.C CUT0+70

415V U.G.C CU70+16
*415V U.G.C CU95+95 -
415V U.G.C CUI20+120

*415V U.G.C CU185+185

 *415V U.G.C CU300+300
" *415V U.G.C CUT0+70
- *415V U.G.C CU300+70



Appendix 5.7-3  Eecono Table

*LV LOSS EVALUATION CONSTANT 2564
~ *MV LOSS EVALUATION CONSTANT 2061

*I1IV LOSS EVALUATION CONSTANT 2186

 @VALL=2564 - @VALM=2061 - @VALH=2186
 @BS=1 *IMVABASE o
@TR=14IN *11/0.415 Indoot
*CODE CAP(%) COSTUD}R(%) ' R(%) G(%) *Code by FACILITY.TBL
141N250 25 17360  3.597  0.0S1  *1ML250
L4IN400 40 17610 - 2146 © 0065  *1MLAOO
14INS00 50 18610 © 169  0.074 . *IML500
MING36 63 19725 1323 0087  *1ML630
14INTSO 7520725 1,102 0.098 *IML7S0 .
- 14IN1000 100 23375 0818 0420  *IMi.1000
- 14IN1500 150 26025 0.539 0168 *IML1S00
14IN2000 200 39763 0409 0242 *IMLI0O0OZ
@TR=14PU " ' *11/0.415 Packsged Unit =~
14PU25025 16690 3597 0051  *1ML250
14PU40040 17690 2146 0.065  *1MLA0O
14PUS0050 18690 169 - 0.074 “IMIS00
14PU63063 19690 1323 0087 - *IML630 .
14PU75075 - 20690 1102 0.098  *IML750
14PU1000 100 22290 0818 © 0.121 *IML1000
@TR=14PM " *11/0.415 Pole mounted |
4PMSO S 6918 26693 0.032  *IMLSO -
MPMISO 15 7718 6479 0042  *IMLLSO
14PM250  © 25 8518 3597 0051 - *IML250
@fR=14GM  *11/0.415 Ground movnted
14GM250 25 9780 .3.597 0051 - *1ML250
14GM400 40 11550 2046 0065  *1ML400

564



14GMS00
14GM630
14GM8S00
t4GM1000
14GM1500

" @TR=64PM

| 64PMS0 5
- 64PM150
- 64PM250

~ @TR=64GM

(G4GM250
64GM400
64GMS500

BAGM6E30

- 64GM800
64GM1000
64GM1500

@TR=34PM

©34PM25 2.5

34PMSO 5

34PM150
34PM250

© @TR=34GM
34GM250
34GM400

" 34GMs00

34GM630
- 34GM1000
34GM1500

@TR=31GM
31GMS000

50 12350 1.69

63 14180 1.323
80 16000 1.073
100 16800 (.845
150 20925 © 0539
*6.6/0.415 Pole mounted '

6918 26693 < 0.032
15 7718 - - 6.479
25 8518 = 3.597

*6.6/0.415 Ground Mounted

25 9780 3.597
40 11550 2.146
SO 12350 169
63 14180 . 1.323
80 16000 1073 -
100 16300 084S
150 20925 0.539
*33/0.415 Pole Mounted
L6060 7488 ¢ 0.009
7500 - 26693 0.032
15 .8863 . 6479
25 9835 3597

*33/0.415 Ground Mounted

25 12125 3.597
40 15325 2146
50 16125 169
63 16925 1323

100 © 19325 0818
150 23325 0.539

*33/11 Ground Mounted

560 100000 0.104

0074 *IMLS00
10087 *IMLG30
0.43  *IML400/2
0.143  *1ML500/2
0.168  *IMLIS00
*6MLSO
0042 *6MLIS0
0.051 = *6ML250
0051  *6ML250
0.065  *6MLACO
0.074  *6MLS00
0.087 - *6ML630
013 *6MLA00/2
0.148  *6MLS500/2
0.168  *6ML1500
*ML25

*MLS0

0.042  *MLI1SO
0.051  *ML250
0051  *ML250
0.065  *ML400
0.074 - *MLS00 .
0.087 *ML630
© 0121 *ML1000
© 0.168

*MLI1500°

04622 *MMS000
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- @TR=13GM
13GM40x2
13GM63x2

- *13GM80x2

*LINE DATA -
*CODE

@WR=10H
10150 352.47
LOH100 529.66
10H150D

" *10H150B

@WR=1CC

*+1CCT0 381.03
*1CC150743.05
*1CC2401095.52

" @WR=1AC

*1ACI120

1ACIS0 428.68
1AC185 466.79
1AC240 552,52
1AC300 638.26
1AC400 828.79

@WR=30H
*RABIT 1057.42
DOG . '1588.98
DINGO 194336
BRORA

HAWK 2572.1°

*132/33 Ground Mounted
8000 490000 00042 4.074  *HM40/2
12600 630000 0.0027 5 *HM63/2
16000 840000 0.0023 S5.528  *1MS0)2
~  Capacity Cost R "Rn Code by FACILITY.TBL.
%) (0Am) (%) ()
*11kV Overhead line
11956 0.5179 0 *1RABIT
13285 02679 0 - *1pOG
C647.79 14614 0.1748 0 . *IDINGO
647.79 13285 01802 0 *1BRORA
1V CuUGCline -~
245000 02555 0 *IMUCU70
36000 < 0.1187 0 *IMUCUISO
42000 00728 0 HFIMUCU240
“11kV AL U.G.C line R
38105 24500 02425 0 *IMUALI20 -
27000 01976 0 *IMUALISO -
33000 0.1575 0 *IMUAL1S5
36000 01203 © *IMUAL240
42000 00965 0 - *IMUAL300.
48000 0.0755 0 *1IMUAL400
*33kV " ACSR Overhead line _
13285 00575 0 SRABIT
13285 00298 0 *DOG
13285 00194 0 *DINGO
194336 13285 002 0 *BROPA
13285 00131 0 - - *HAWK
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@WR=30HA
OAK  1554.69
ASH  2000.52
AWAL  2560.66
YEW  3600.93

- @WR=3CC
*3CC1502229.15
*3CC2403286.57

- *3CC3003772.41

@WR=3AC
- *3AC150
- 3AC300 1914.78
3AC400 2486.36

. @WR=40H
FANT 1222
WASP  19.408
40HACS0
40HAC9S

@WR=4BA

4BASO 10.782
4BAT0 13298
4BA120 16.173

" @WR=4CC
| *4CC50 10.566°
+4CCT0 12938
| *4CC95 15.742
4CC120 18473
4CC18S 23.936
#4CC30029.83

33KV
13285
13285
13285
13285

00295 0
00195 0
00126 0
0.0075 0

*33kV Cu U.G.C.
35000. 00132 0
40000 00081 ©
50000  0.0065 O

© 1286.05

50000
60000

AAA Overhead tHine

*0AK
FASH
*AWAL
SYEW

© #3MUCU150
- +3MUCU240
L *+3MUCU300

*33kV AL U.G.C. line

40000 0.022
0.0L07 0
00034 0

*0.415kV Overhead 'li.nc

11250

S 11250 .

1222

' 18.689

363.209 363.209
181.786 181.786
11250 431.142

11250 21545

0 +3MUALS0
T *3IMUA300

*3MUAS400

*ANT

*WASP

431.142° *LALSO
21545 *LAL9S

*0.415kV Overhead AL Bandle line

11250 43114 58382 *LBALSO

11250 -

11250

21000
22500
24350
28000
32000
59000

179.5
102.68

'41.099

29826 298.26

170.34  298.26

*0.415kY Cu U.G.C line

.258.95
1179.5
114
102.68
66.84
41.099

258.95
114

66.84

*LBAL70
*LBALI20  (+70)

*LUCUSO .
*LUCU70
*LUCU95
*LUCU120
+LLUCU185

: *LUCU3()0
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 @WR=4AC
*4AC2S 7.763
*4AC3S 8.122
*4ACS0 9.2
*4ACT0 10.063 -
©4ACYS 1222
*4ACI20
4ACI85 20.486
 *4AC240
4AC300 24.4

@WR=1320H
*CODE .

" HAWKx2
ZEBRAx2
@WR=60H .

U 6HSO - 211.48

6H100  317.8

@WR=6CC
6CT0

@WR=6AC
6A150

@7

14500
15000
15500
17000
21000
14.376
27000

: 20.845
- 35000

*0.415kV AL U.G.Cline

807.13 807.13 *LUAL2S
583.82 $83.82 *LUAL3S
43114 43114 *LUALSO
297.57 297.87 *LUALT0
21545 21545 *LUAL9S
22500 170.34 17034 *LUALI120
110.64 110.64 *LUALISS
31000 84.496 84496 *LUAL240
67799 67799 *LUAL300

*132kv Over Head line

“CAP

10288
17376

466KV

13285
13285

| 228.63

25721

COST  R(%/km) Rn%

184000 - 0.0004080 *RHAWK?2

84000 00002320 *HZEBRAR
- _ "‘Capacily for lect - -

Over Head line '

14386 0.

07442 0 -

*6.6kV ' Cu U.G.C:line

24500 07097 0 *6MUCU70 -

*6.6kV ALUG.C. . line |
28000 05489 0 -"GMUALIS_O
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