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ABSTRACT

This thesis proposes an optimal selection of conductors for Provincial Electricity
Authority (PEA) with consideration of relationship between investment and load. The investment
includes three major costs, i.e, initial installation cost per kilometer, present worth of total
operation and maintenance cost per kilometer, and present worth of total energy loss cost per
kilometer. In this thesis, it shows how to determine present worth of total operation and
maintenance cost per kilometer, and present worth of total energy loss cost per kilometer with
consideration of 22 kV distribution line from 22 kV high voltage breaker at substation to 22,000~
400/230 V distribution transformer, excluding protective equipment. The three major costs are
analyzed to obtain the relation between investment and load and graphs are plotted for the
selection of conductors with minimum investment over thirty years of life cycle. In addition, the
selected conductors are analyzed whether the voltage drops at its ends are acceptable. Hence, this

selection scheme is carried with both engineering and economic aspect.
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Riquared » 1 - Residul $S 7 Corrected §§
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Aspmptotic Correlation Watrix af the Parameter Estimates

U7 4.3 udAIWaaNY i 1891nN159 Regression Analysis 111 Nonlinear 336 SPSS
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- 4 " P 3 o - o 4
911n3UN 5.6  uaAINOIN frmTariffRate ¥z lgnanmsipeInunes

frmLoadfactor A9 textbox 1¥iAY input o l¥1un13fMIMAT Tariff Rate
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5.2.7 ﬂtﬁlu frmPowerFator

o da v o 4
Wosu frmPowerFactor 9¢AdWAINOIY frmLoadfactor ¥9%z1319Aa31M 5.7

w. frmloadfactor

g

COND O & WN =g
3

o
o
o

Year: I 1 Powers Factor : l 0.00

0K ]

4 4 o aan
qUN 57  udnIndsy fimPowerFactor ¥84 IU3tNUAMINTINIHIN

o o & 9 @ = [y 4
91031071 5.7 udAlesy frmPowerFactor @992 13MdnM3IAYINUNDIY frmLoadfactor
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5.2.8 vlas‘u frmShowResult

4 ¢ A @ ° & ' o
Woiu frmShowResult HunesuilFuanwadniveamsimin aiiguindagy

N 5.8
[T20AT[win ]| 185 A1 (vwin.3)| 951 (win.3) |
Coefﬁcier\toll.ocm"——fiﬁ Peak Current : 30 A
DiscountRate @):[" 8 Peak Power : 1486 MvA

Inflation Rate (i) : l

Load (MW)] | Inkial Installation Cost Baht/km )| PWTOMC (Baht/km.) | WTELCQMm)I PWTC [Baht/km) |

0 411,965.77 .00 .00 411,965.77
1 41,965.77 65,238.60 97.950.63 575,155.00
2 411,965.77 65,238.60 391,80253 869,006.89
3 411,965.77 65,238.60 881,555.68 1.358,760.05
4 411,965.77 65.238,60 1,541,34253 2,018,546.89
5 411,965.77 65,238.60 2,066,850.04 2544,154.4
6 411,.865.77 65,238.60 2,402814.28 288001864
7 411,965.77 65,238.60 2570,804.29 3,048,008.65

g e

: 4 ° aa
q 58 uananefu frmShowResult ¥93 [UTUATUAIUINUTINTNTHIN

2ng1ii 5.8 uarAsWeTy frmShowResult Fuilurwamsnnuianasiia Tay
Fumduwannvlesuai fnaruduiieady 3914 Tabstrip Tumsuaasmihidoyaves
amofheiiade q Midenvinvesy fiminput  uaz 14 TextBox TumsuaasmBuyaRisun
vinrlesuBuna1e 4 uazransinnuiei tazld Listview lumsuaasildviod ii
AeaulumMsAuIusIA19IFIn Tﬂu‘luwa%"m‘iyﬂzﬁﬂuf‘imi”mé“;auim'lﬂt‘iaswﬂums
Aw3192995590 3914 DataReport Tumsdaiswan  Tasmsasdeymniamsay
Y9214 DataEnvironment Tumsidon Toadoya éai’faqaﬁuﬁﬂﬂunﬁwm‘iy'nzqﬂda"lﬂnﬁn'l"‘i
TugudeyaluTusunsy Microsoft Access  FusvzlFlumsndennsmlaely uazesiity

. . .
ovzldndoans dev 1t 1Wdnsues Microsoft Excel naeansm
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52.9 F1BNUFNANIIATUIV

o & &

swnunansaadudiuitamvumen e nms e umsiuINgIN

aa & 9y . = @ @ o 9y .
299353 #1919 DataReport Y94 Visual Basic udaian1 Tau1d DataEnvironment Tuns

4 e A U e 4
@Woulvatugmdoya Feligsnswanudagli 5.9

JOB_NBR: TMPOOI
SYSTEM: 22,000 V CABLEID: 3
USEFUL LIFE: 10 Youss CABLE_NAME: 120 A1 M¥in.3)
COEFF_OF LOSS: 10715
DISCOUNT_RATE: 800 %
INFLATION_RATE: s %
LOAD: ne: PWTOMC: PWTELC: PWTC:
) (Bakt/kM) (Bakt/kM) (Baht/kM) (Baht/ kM)
0 11,9657 0.00 0.00 a1,968.77
1 aL,365.77 65,298.60 97,950.63 575,155.00
2 aL96577 65,238.60 391,802.53 469,006.89
3 11,9657 65,238.60 881,555.69 1,356,760.05
‘ a196577 65,298.60 1,541,34253 2,018,546.69
5 11,9657 65,298.60 206695004 254415441
. 411,96577 65,238.60 2,402,814:28 2,860,018.64
7 a1,965.77 65,238.60 2,570,80429 3,048,008.65 v
Pages: W[4 311 S 1 ]

59  uanesanvealsunsuiNIIAINEN

3 1 - ' o I Y v 9 d' = J 3 T a -
NVUADUAN ) ‘ﬂﬂfﬂ’m17111111@?\11‘1’1)1Uﬂlﬂﬂﬂuﬂﬂﬂuﬂﬁﬂﬂiﬁmﬁi‘HiE)ﬂﬂ‘l’N%i

a ] o . a &
S5avesaeiihuds Sz lindeansm@aoTysunsy Microsot  Excel  9n#l 9

- ' ci dy yci
s10a2BuA Source Code 48 Control A1 4 71 ¥ luTdsunsuiiansog ldnmanuan 9
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5.3 msnasans

ya as

= 4 o a i :
Tumsndeansiinerir liinsevidenais Iihiiminzauniugidse 18idenld Tool
¥93 Microsoft Excel unun31¥ Microsoft Chart 1u Visual Basic 11/83991n9zA03iin13
o ' g o & o ' Y o &
USuuasnsineayada alu Microsoft Excel 3 ldazainndn Taudadeldiioumidau

Tasda0 vBA eldannsondeansm1dlavsalulid TasAsdeyanin Microsoft Access

' 4 A " @ a
WIUNI ODBC ﬁ']ﬂ Microsoft Query ‘”Quzﬂi‘NﬂQiﬂ'ﬂ 5.10

196677 et wacn2l2  wART
120701545 T e 1em2i
W28 NMRETN W0 RS
197178897 €29TS, 2436403388
' 4500821909 2746940083

4 J 1 & o 1 4 &
gt 5.0 sfuhdidudalddmiuldunTasive 1§ lumsdeldaedeyann

o o 4 A o o ey
gudeyauazinimasans izl .11 dallsunsuezin i lavdalula
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£ Microsoft Excel - Graph |
9 uiy  ufle wmos umn qluuu  wfodis  umugl)  mleie B Acohat T BNRUER TN v » & X
NSHAY SRY + - o-o- &z -4 i BEe -7@.

B uMEAmE U W@ reeauniusematinuies . awmsenaomiie.. o

TTTNig sy EEEE B %, 259 ®iE LA,

» o munaoate.. IR M .,

Selection Conductor

Investment

(Baht / kM)
1,000,000

— 120 AL (n¥in_3) |

—>- 185 Al (AWN_
—= 95 Al (nWNn_3)

500,000 -

T T Lead (MW)

: 24 a 4 o
U 511 uannsmsanaealdoinTilsunsy Microsoft Excel Taoma@ouun Insiedald

Mauealuia

4 '

b d
o o - o é
dansefiag 18nsmuaasn NuduiussznitnGuauiyInaa iz 14iden

el I imnzaugusaInaasie q aelhl TasswazBoavesn Tasannsagldlu

NANUIN 9.
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UNN 6

NaMS A IZH

Tumsidonauntihimnzauiigaiy szdoammldsiiAntuianuanasneigns
Famwesmeithdsiindrmnuda luumaeunihil TaoN9I5 5 ZUUTIMUILUTIGE 22 1A
Fudeneihiieennnusainedusageiianil i sunseitadamo nhiidedhfudw
ussgavendonas 3 e usadu 22,000-400230 V Waithiswgunsaffleafuluszuy
Smiousage 22 03 Tasinsanmids nhqegaiidesiume i hidu 8 MvA wie 7

Mw naalszneuidsIrtihoihny 0.875 uarhifunawansolumsiunszuainihgege
yosew i 14

v v
) \J

6.1 MIFnelumMIAaAISUUTHABNIAINAT

\J L L H ) \ \J L) : Q‘ . - A
al¥rodsnnasansisa as A ldselunisaanasunsnden lawas Falu
v i1 4
= a 1] ' - - \J \ 1 A -
Ineriinuiies lindnadiimalssdiuildnied udvzlddeyan1ddsiiuliudann

Tassmsneadieszuusmionsege 22197 veems ihdauginin Awsied 6.1 [41[5]

] v v
M397 6.1 uansmmasasuusnden lawasdmivmoinihesiiade q vesmslwihdau

~
9iimn FeswaziBuadoyaszuaaslumanuin n.

50azIduA AAaRasINsn (UmARH Tans)
95 A span 80 m 204,529.24
120 A span 80 m 271,135.68
185 A span 80 m 317,353.95
95 A span40 m 342,696.79
120 A span 40 m 411,965.77
185 A span 40 m 461,811.00
95 SAC span 40 m 664,457.16
120 SAC span 40 m 760,366.51
185 SAC span 40 m 1,066,099.90
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6.2 mlynwlumsauiiumsuaziingaspunannansnlamns
1n35Ms lumsmaldnelunmsdutdunsuazigesinumamuaden Tawasasuni 3

vlsl a o g 1;1: 1 o a ° [ o AV a .’I =
ANDNIIAUAIICUATLTY umsmm‘umiuazmiasnmﬂizmﬂﬂanimummnuﬂ o

BUAUNITDUNADITAU A5 6.2 1Az 6.3

v ¥ '
M 6.2 uasamlgnlumsdutiumsuazigesdnumlszsitlaenlawasiinua o U0
W15 (AOMC,) veosmwogilionaoy ¥iia 185 A %29 span 40 AT

o L é
Fmsums i wa 3 manas FaswaziBeauaas 3 lumanuin .

- I0MC LOMC
panssu
vw/nlawes | viwAlames

Patrol Man n 727.56
anduld 512.20 -
smidagnda - 5440.01
deandosnsnduanuiou - 74.50
megsudnszualiihdades (midswsw) 298.13 -
Awssagnsuinszua i Wwados - 206.04
Insedsznudminensags < 55.10
AW IAYE T UYWL 312.50 -
5 1122.83 6503.21
AOMC, 7626.03

v
ot DA

A3 62 ag 6.3 SeldsdaunitiSaualsiumumidielunsaadasuusn
aeflamns Ao AwswazTagdmiuseuusy Felumsmaidnlumsduiiumsuag
ﬁ1§a§'nmﬂszs‘iﬁ]eiaﬁiammvfmuﬂ a iAvsan vesmolWfriiadu 9 szdoni
fi1‘1%'fn'1u1ud'zu1“j"lﬂf3mﬁ'uﬁw Weight AWaUMsN 3.6 A1 Weight ﬂymmsnaqﬂ'lﬁﬁa
M3 6.4 ndeoniui s ausumldsesiaau q Aseldmidsolumssuiunisuas

Ed [ ’
hgefnunlszitldenTamasimun o JnResan vesmelwihetianie o damnsn 6.5
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¥ v '
M99 6.3 uamsmldnglumsduiumsuazihgesounlsesiilaen Tawasiavua o 0
W91 (AOMC,) vesmwegiiiloun)aey ¥t 185 A %29 span 40 1WA3

°o o &
mmnms'lvlﬁ1 WA 1 Mo '-Nswaz;ﬁummm'ﬁ“lumawmn 9.

R I0MC LOMC

nonIIN

vwAlawas | vinlawas

Patrol Man = 671.26
anau'ld 598.02 -
Smhdagndne . -
dosndensniuanuiou - 120.35
megnsudnszua Iihdades 1 1491050) 486.60 -
Aussegsudnssue i vados - 185.68
Answsyuusmionseg - 17.49
AR INGEMIUTOULN 304.55 -
5 1389.17 994.78
AOMC, 2383.95

M3197 6.4 LAAIA Weight vosa o Infwiiadg q vesszuusmihonsage 22 107

ytiaeno Inivh i1 Weight (U ADA laiuas)

95 A span 80 m. 0.44289
120 A span 80 m. 0.58711
185 A span 80 m. 0.68719
95 A span 40 m. 0.74207
120 A span 40 m. 0.89207
185 A span 40 m. 1

95 SAC span 40 m. 1.43881
120 SAC span 40 m. 1.64649
185 SAC span 40 m. 2.30852
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d’ ' 1 o ol o g o <y = z {
M 6.5 uansmidelumsduiumsuazihgesinunlszillaenlawasimun o U0

norsanvesae Inihwiiaa q

- AOMC, (1o Tawns)
yiaaolwih
anu.1 ann.3
95 A span 80 m. 2214.28 7451.94
120 A span 80 m. 2258.20 7497.01
185 A span 80 m. 2288.68 7528.28
95 A span 40 m. 2305.39 7545.43
120 A span 40 m. 2351.08 7592.30
185 A span 40 m. 2383.95 7626.03
95 SAC span 40 m. 2517.59 7763.16
120 SAC span 40 m. 2580.84 7828.06
185 SAC span 40 m. 2782.46 8034.94

ti“;a'lé’fi11%'w‘lumm’nﬁumsuazﬁuﬁﬂmﬂsSs‘iﬁ']viaﬁ’(ammv‘n"mun w Tisudunde
TiRo15an (AOMC,) voa 2 wams Wihuds Mihldmal$slumssuiumsuag
ﬁua%’nu11Jszﬁ1?]oiaﬁ'iammvfmuﬂ alitt (aoMc) dauasii ) uazhlim
fh‘l%'iiw'lun15ﬂ’uﬁun11uamh;qi'nu1f;"wuaviaﬁ'(atuns (PWTOMC) faetumsii (3.1) &9

iz AoMc, linsenidudeyadunalulisunsusnnusiniesdinde

6.3 mlrvnenndsnuiihgaduiimuadenlamnas
1n3snslumsmamldtisannndsnlwihgydenmuadenlawasvesssuy

o a 4 4 3 3 4 o '

fimiousage 22199 FananB3luuni 4 du dwsanezdesiuanmifien LF, uag LS,

; P 4 —— ;
muaumsi (4.8) uaz (4.9) Hl¥doyalnannin RMR eldAnanisfiuandenisan 6.6



MINN 6.6 MIUAAIA LF, uag LS,

M3 A 3 Manans
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vo31vaa RMR ‘UﬂQﬂ'li'lﬂﬁ'll‘Uﬂ 1 AWM LAz

P .l nnn.3
LF, LS, LF, 15,

01-2001 0.6048 0.3898 0.7088 0.5248
02-2001 0.6305 0.4211 0.7729 0.6143
03-2001 0.6690 0.4716 0.7746 0.6156
04-2001 0.6973 0.5081 0.7093 0.5299
05-2001 0.6726 0.4710 0.7619 0.5988
06-2001 0.7008 0.5111 0.7816 0.6264
07-2001 0.6683 0.4655 0.7614 0.5984
08-2001 0.6555 0.4502 0.7708 0.6131
09-2001 0.6693 0.4683 0.7707 0.6121
10-2001 0.6565 0.4519 0.7560 0.5886
11-2001 0.5716 0.3501 0.7151 0.5289
12-2001 0.5944 0.3771 0.7118 0.5368
01-2002 0.6050 0.3907 0.7345 0.5661
02-2002 0.6428 0.4367 0.7516 0.5833
03-2002 0.6694 0.4710 0.7820 0.6271
04-2002 0.7068 0.5241 0.7241 0.5522
05-2002 0.7018 0.5135 0.7640 0.5996
06-2002 0.7236 0.5434 0.7849 0.6326
07-2002 0.7173 0.5331 0.7691 0.6077
08-2002 0.7057 0.5173 0.7718 0.6140
09-2002 0.6658 0.4630 0.7693 0.6096
10-2002 0.6774 0.4808 0.7604 0.5945
11-2002 0.6393 0.4295 0.7769 0.6212
12-2002 0.5741 0.3483 0.7115 0.5346
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nasnn 1@ LF, wazLs, udriilfloudiTulsunsy spss iweinisimsien
o % . P " @ o ol [ &
Regression Analysis 1111 Nonlinear mammﬁmlszﬁ‘nﬁumwmam'lﬂﬁmq;tﬁu YAV
o o e e d. ' A
il ldmdnlsenoundsnInthqade daaumsn @.6)nie @.7) de'ld devzldnams

a o a
WNTIEHANZUN 6.1 uaz 6.2

% 2001-2001(u.1]) - SPSS Viewer

Parmmeter Dstionate Sol.Ereor  Lower  Upper

A - 207203 975002191 117497864

B 37T A15342933 BN S35
c 201000000 000000000 DU1000000 091000000

Asyengiotic Correlation Wiairix afthe Parameter Estirnates

(a)
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% 2001-2001(u.1) - SPSS ¥V

(b)

g 6.1  uaaamwadnif 14911391 Regression Analysis 11 Nonlinear 1NOMIA1 X V84
M3 iuua 1 mamile Tay
(@) uaaan X 1ldnnmssnnalugduuuauns Quadratic

(b) w1 X N ldnnmsialugiuuuauns Exponential



Risquared = 1 - Residual 57 Corrected § o

Aspmgtutic 95 %
Aspenptotic  Confidence Interval

(a)

45
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(b)

qii62  uamwadnih 1891nn159%1 Regression Analysis 11U Nonlinear IWOVMIA1X VB9
m3 Ifuva 3 manas Tao
(@ uanem X #ldnnmsiralugduuuanms Quadratic

(b) uaa X flaninnsamnlugiuuuaums Exponential
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H P o d o . . . :’l
11‘1ﬂ§1.|ﬁ 6.1 11OT 6.2 PAUITAINAANTVYDINITNT Regression Analysis 111D Nonlinear U

4 s a Q‘ @ L 4
annseagUmdulszansvomasa Idhqaded damsiei 6.7

M3 6.7 uansmdulssansvoanasan Iiihqade

ms i JUuuvTums X Residual R’
Quadratic 0.09625 8.81235x 10" 0.99879
.1 =
Exponential 1.88301 8.47668 x 10 0.99883
Quadratic 0.10715 2.98443x 10" 0.98964
nnn.3 o
Exponential 1.87826 3.38491 x 10 0.98825

nnmInd 67 s ldmdudseantveandanuwihigapdo 00 w2 gluuy e
UMuUEUMS Quadratic (1Y Exponential  damsfivzidonidgluunaumsuuylnuiten
malsznoundsnu wihgode (Ls) u i‘}’uagjﬁumsﬁmsmm Residual 110z R 418
asrudaluunit 4 Fannwadns luaisei 6.7 srensoaglidhnasidenldpluy
AU Quadratic ~ @MFUMIMIAN LS, voams MAnva 3 napan uazgduvuaums
Exponential m3umsmimiLs, ween1s i uva 1 ninmile feaumsii (4.6) uaz 4.7)
312 1A Residual Aou taz It R mnnniidnaumsnis wdammiuiimsfinsen
1 LS, aaeneigms 19 10 3 ndsnldm X nozgluupaumsiiog1dudaii 14
FoyaluTsunsudrasinensiaieldlumssmiumei Ls | AEL, , AELC, uaz
PWTELC awAsnisdsunii 4 delal

2 = AN, - I ¥ Vo o aa ulsw
Fadansatlsnszmsondoyanesldfouldnulsunsuimiunnieesdia lademse

=h.

6.8
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Yoya ety a1 nin.3
ISUVUITIAY kV 22 22
o3 19w 1l 10 10
anlszaoumdalndh (pF) 0.875 0.875
i Indhgu (BR) Baht / kWh 1.6885 1.6885
Ft, Baht / kWh 0.2601 0.2601
Discount Rate (D) [5] % 8 8
Inflation Rate (i) [5] % 5 5
Fulszaniwdsan Iihqayde () 1.88301 0.10715
gﬂummums Loss Factor Exponential Quadratic
Load Factor (LF) % MARUINA. | NARUIN A,
Growth Rate (G) % MARUIN A, | NIAKUIN A,
Initial Installation Cost (TIC) Baht/kM. | aswfiel | asniiel
AOMC, Baht/kM. | #1s9#i 65 | a3 6.5
ANUANIIINUNTSUAYIYA A MARUIN . | MARWIN 3.
anuAmuay v R) Ohm /kM. | MAAUIN . | MAKNUIN .
Suenuauguosmelwiix,) Ohm/kM. | MANUINA. | MAKUINA.
sraelnthqegaiinnisan MVA 8 8

dmsumdaszneuids i lumsiiasevassiidmualdmny 0875 whiuyndl
iieanindifiaees Inufimdadszneuidalndnlosndr 0875  fazhmaliuigalasms
andanmhdmedite W Iddwarlszneudds i hitfesndr 0.875  wazmdsInthgaged
Avssnfamudesmuavesms ihdimginn - Fudmualdswinaa i 1dhidu 10
MVA de 12095 Tanzindszswivani 80 % dufuiidenfhqegaifinsande s
MVA

o

o A ° aa 4 o Y
nndeyadamsai 6.8 MflounsluTisunsudmnunanasiia Feeldnadwinai
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-~ J Al v
6.4 wamsanszriaenme Ivhimanzauiigavesms luvhuua 3 manans

9 i [ 4 ° U ' i a J 3 0
nndoyan Idmson PBudidamsn 68  musasnummlsswiinaiunmuade

b d
A laaInss31n129953Inveams i wa 3 manais 18aadl

6.4.1 mueglittuan)aesiiya span 40 A3
nnnsAuINA IsunsususnesFian i ldnanisdiudagly
6.3,6.4 U2 6.5

JOB_NBR: TMPO0!
SYSTEM: 22,000 V CABLE ID: 2
USEFUL,_LIFE: 10 Years CABLE NAME: 35A1(¥0.3)
COEFF OF LOSS: 10715
DISCOUNT RATE: 8.00 %
INFLATION_RATE: 5 %
LOAD: ne: PWTOMC: PWTELC: PWTC:
(MW) (Baht / kM) (Baht/ kM) (Baht / kM) (Baht/ kM)
0 342,696.79 0.00 0.00 342,696.79
1 342,696.79 6483585 130,969 80 538,502.44
2 342,696.79 6483585 523,879.18 931,411.83
3 342,696.79 64,835.85 LI78728.16  1,586,260.80
4 342,696.79 6483585 203372605 244125869
5 342,696.79 6483585 268489047 309242311
5 342,696.79 6483585 309411654  3,501,649.18
7 342,696.79 6483585 32301848  3,680,55113

- o ° ' ' A a J : " a a
31]7! 6.3 ufrmnaaw'ﬁmsmu”mm1m1‘§mumnmumnuﬂﬂaﬂ1amnwmmuaqmuuu

1dou YA 95 AT.4%. 7 span 40 AT YBINS IMHIYA 3 MAnans
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JOB_NBR: TMPO01
SYSTEM: 22,000 V
USEFUL_LIFE: 10 Years

COEFF OF LOSS: 10715
DISCOUNT RATE: 8.00 %

CABLE ID:

CABLE NAME: 120 A1 (¥in.3)

3

INFLATION RATE: 5%

LOAD: Ic: PWTOMC: PWTELC: PWTC:
MwW) (Baht/kM.) (Baht/kM.) (Baht/ kM ) (Baht/kM.)

] 411,965.77 0.00 0.00 411,965.77

1 411,965.77 65,238.60 102,453.53 §79,657.89

2 411,965.77 65,238.60 409,814.11 #87,018.48

3 41196577 65,238.60 522,081.75 1,399,286.11

4 411,965.77 65,238.60 1,590,919.55 2,068,123.92

5 411,965.77 65,238.60 2,100,304.88 2,577,509.24

6 411,965.77 65,238.60 2,420,429.48 2,897,633.85

7 411,965.77 65,238.60 2,560,378.82 3,037,583.18

5 o ° ' ' { a 3 q‘: " a aa
N 64 uaawwadaninsANHuMMIFeNRavuImuaden lamwasvesmoegiitivy

a
ey vua 120 3.3, 1 span 40 WAT YeIM3 YA 3 MmAnais
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JOB NBR: TMPO01
SYSTEM: 22,000 V CABLE ID: 4
USEFUL_LIFE: 10 Years CABLE_NAME: 185 A1 (i¥in.3)
COEFF OF LOSS: 10715
DISCOUNT RATE: B.OD %
INFLATION RATE: 5 %
LOAD: Ic: PWTOMC: PWTELC: PWTC:
MW) (Baht/kM ) (Baht/kM.) (Baht / kM.) (Baht/kM.)
0 461,811.00 0.00 0.00 461,811.00
1 46181100 65,528.43 67,568.52 594,907.95
2 461,811.00 65,528.43 270,27409 797,613.52
3 461,811.00 65,528.43 §08,116.71 1,135,456.13
4 46181100 65,528.43 1,049,217.99 1,576,557.42
5 46181100 £5,528.43 1,285,159.71 1,912,499.13
6 461,811.00 65,528.43 1596,283.20 ©  2,123,622.63
7 461,811.00 65,528.43 1688,58036 221591979

§ o, & ° U ' aa -: o’: " a a a
N 65  uaamaawinsAOumM ldTeninavunmuadei Tamwasvesavegiition

o yu1a 185 A5.uu. 1 span 40 WA YoM 3 e 3 nanats

gl 63, 64 waz 65 aunsawdeanMiAAIRNUFRUT T IEUA Y
vnaTnaaihisudu weldlumsiinsanidenawwiimunzauigalddagzli 6.6 uas

6.7
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Investment Selection Conductor

(Baht / kM.)

4,000,000

3,000,000 /__‘V,_ﬁ
) (o= 120 A1 (min_3)
2,000,000 L g |—=—185 A1 (win_3)|

1,000,000 /
l,

0 ! T T T T T T Load (MW)

66  aimluaasnnuduiuiszndatuasuiuvua Inaa ihGuduvesme

oqilitiuunlAegnedas span 40 wAs veIms Auva 3 manan

Selection Conductor

Investment
(Baht / kM.)
1,000,000

i W T

| =+ 120 A1 (¥in_3) |

‘ ‘

| == 185 Al (min_s)l

| i

500,000 V | —— 95 Al (Mn_3) |

L
0 T T : - . . : 1 ! Load (MW)

00 02 04 06 08 10 12 14 16 18 20

: v @ ' a [ a
67 nsmuaainnuduiuiszniniuamuivvinalnaa i uduvesas

ogiiiflonn/deuiena span 40 was veems i wwa 3 MmAnan (MMvY)
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13N 6.6 wag 6.7 awsaajlya Inaasudunminzauiume iihsian q Tay

Ansanae IwihnlskuamuiesgalusiaInaadie q Tédmsiei 6.9

M3 6.9 uanEn Inaanmunzauivme Inihaiiseglifivunldosnaa span 40 was

voam 3 e 3 manan

yiiaeyInih Traadga (MW) Tnaagaga (MW)
95 Al span 40 m. 0 1.4
120 A1 span 40 m. - =
185 Al span 40 m. 1.4 7

i » ¥
1n3ed 6.9 annsaaglidnlugainaasududud o- 1.4 MW aasezidenld

" ¥
awIWihaiineglifiounlies vt 95 as.uu. uazdmivInaaisudulugae 1.4 -7 MW 1

aasvzidenlFme IMthatineglitivu/dos vuia 185 as.uw.




6.42 moeglituanldesyaa span 80 A3

o y o a o o ar i
nnmMsinuge lsunsudmusnnesFian Id ldnanssuaudagli
6.8 ,6.9 0% 6.10

JOB NBR: TMPOO1
SYSTEM: 22,000 V CABLE ID: 6
USEFUL,_LIFE: 10 Years CABLE_NAME: 95 A2 (¥ 3)
COEFF OF LOSS: 10715
DISCOUNT RATE: 8.00 %
INFLATION_RATE: 5 %
LOAD: Ic: PWTOMC: PWTELL: PWTC:
MW) (Baht/kM.) (Baht/kM.) (Baht/ kM ) (Baht/ kM.)
0 204,529.24 0.00 0.00 204529.24
1 204,529.24 64,032.52 130,969.80 399,531.56
2 204,529.24 64032.52 523,879.18 792,440.94
3 204,529.24 64032.52 1,178,728.16 1,447,289.92
4 204529.24 6403252 2,033,726.05 2,302,287.81
5 204,529.24 64032.52 2,684,890 47 2,953,452.23
6 204,529.24 64032.52 309411654  3,362678.30
7 204,529.24 6403252 3,273,018.48 3,541,580.24

t-!' o o ° ' 9 aa :: .’,' " a a o
31"" 6.8 llﬁﬂQNﬁﬁ'ﬂﬁﬂ'liﬂ'l‘lnillﬂ'lﬂﬂ‘lf%’lﬂﬂlﬂﬂ‘llﬂ‘ﬂﬂﬂllﬂﬂﬂﬂiﬁmﬂi‘Uﬂ»lﬁ'ltlﬂguluﬂu

1308 Y117 95 A3.3030. 91 span 80 WA YBIMS INAUYA 3 MAnag



55

JOB_NBR: TMPO0!
SYSTEM: 22,000 V CABLE ID: 7
USEFUL,_LIFE: 10 Years CABLE NAME: 120 A2 (T¥1.3)
COEFF OF LOSS:  .10715
DISCOUNT RATE: 8.00 %
INFLATION_RATE: 5 %
LOAD: Ic: PWTOMC: PWTELC: PWTC:
Mw) (Baht/ kM) (Baht/kM.) (Baht/ kM) (Baht/ kM.)
0 271,135.68 0.00 0.00 271,135.68
1 271,135.68 64,419.79 102,453.53 438,009.00
2 271,135.68 6441979 409,814.11 745,369.58
3 211,135.68 64,419.79 922,081.75 1,257,637.22
4 211,135.68 64,419.79 1,590,919.55 1,926,475.03
5 271,135.68 §4,419.79 2,100,304.88 2,435,860.35
6 271,135.68 64,419.79 2,420,429.48 2,755,984.96
7 211,135.68 64,419.79 2,560,378 82 2,895,934.29

t:i o d ° J 9 s a 3 : 1 a aa
31."" 6.9 llfWNNﬂﬁ'ﬂ‘ﬁﬂ'ﬁﬂ'l'u’)ﬂl'ﬂ'lﬂ'Ihﬁl'l!mlﬂﬂ‘UU'VNﬂiJﬂﬂBfﬂﬂmﬂiMﬂiﬁ]ﬂﬂq&!luﬂn

1WA YuIA 120 A5.4Y. 7 span 80 iR YoM 3 WA 3 Manan
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JOB NBR: TMPO01
SYSTEM: 22,000 V CABLE ID: 8
USEFUL_LIFE: 10 Years CABLE NAME: 185 A2 (¥ 3)
COEFF OF LOSS: 10715
DISCOUNT RATE: 8.00 %
INFLATION RATE: 5 %
LOAD: Ie: PWTOMC: PWTELC: PWTC:
(MW) (Baht/ kM) (Balt kM) (Baht/kM) (Baht/ kM)
0 317,353.95 0.00 0.00 317,353.95
1 317,353.95 64,688.49 67,568.52 449 610,96
2 317,353.95 64,688.49 270,274.09 652,316.53
3 317,353.95 64,688.49 608,116.71 990,159.14
4 317,353.95 64,688.49 1,049,217.99 1,431,260.43
5 317,353.95 64,688.49 1,385,159.71 1,767,202.15
6 317,353.95 64,688.49 1,59,283.20 1,078,325 64
7 317,353.95 64,688.49 1,688,580.36 2,070,622.80

Ei o o ° 1 9 a a .: n’;’ " a a s
31]‘“ 6.10 u'dmNaammsmmmn1m°hmumnmmmﬂuﬂmﬂiamm‘ummuaqumuu

1Ay Y119 185 AT.230. N span 80 (AT YN 1A YA 3 NN

131N 6.8 , 6.9 uaL 6.10 annsanaeansmuaaInNuFuRuFsEnINItuauiy
vinaTnaanfhisudy weldlumsinsandenmeIiihimuzauigalddagii .11

Iae 6.12
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Investment Selection Conductor
(Baht / kM.)
4,000,000
3,000,000
[Ze=120 A2 (in_3)
2,000,000 | —m— 185 A2 ("in_3) |
95A2 (nMin_3)
1,000,000
0 - ; 1 . I ' : : Load (MW)

4 v o 3 a o a
g 611 naluaasanuduiuissnirefuasuivywia Inaa i usuduvesas

qilitiounlieeNy 29 span 80 ins veams MAiva 3 mana

Selection Conductor
Investment

(Baht / kM.)
1,000,000

—— 120 A2 (Mn_3)

500,000 | —— 95 A2 ("in_3)

0 T T T T T T T Load (MW)

00 02 04 06 08 10 12 14 16 18 20

g0 612 n3mudasanuduiusszniafuamuivvinalnaa Iihisuduvesae

oqiliiounlfeuy21 span 80 tuas voam s WA 3 MAna1a (MMMvLIY)
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Mgl 6.11 uaz 6.12 aunsaaglynInaasuduimmsauiume Ilihsiase

Taofinrsanae i lstuamuissgalugisInanais o Tademisiei 6.10

M3197 6.10 1aR373 Inaafimunzaunuae Il siaegiitivunfeuniea span 80 s

ﬂﬂﬁﬂ'li\lﬂﬁ'll'lm 3 Manan

siiaeo v Traadiga (MW) Tnangaga (MW)
95 Al span 80 m. 0 14
120 A1 span 80 m. - -
185 Al span 80 m. 1.4 7

] ' b4
1AM 6,10 gunsaaglidnlurnInaasududum o- 1.4 MW adsezidenld

3 ¥
awIfhriineglitivun)des vine 95 as.uu. uazdmsuInaaGuduluge 1.47 MW 1iu

aasziden 19me Iihyilneguitionnldes vina 185 as.uu.




a oy
6.4.3 TENAVABINIANY I span 40 LUAT

nnmsiud I sunsusnnusianmasFiaid ldwamssmnudsgli

6.13, 6.14 1ag 6.15
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JOB_NBR: TMP001
SYSTEM: 22,000 CABLEID: 10
USEFUL,_LIFE: 10 Years CABLE_NAME: 95SAC (¥n.3)
COEFF OF LOSS: 10715
DISCOUNT RATE: 800 ¥
INFLATION_RATE: 5 %
LOAD: ne: PWTOMC: PWTELC: PWTC:
MW) (Baht/XM.) (Baht/kM.) (Baht/xM.) (Baht/kM.)
0 664457.16 0.00 0.00 664,457.16
1 664,457.16 66,706.75 135,002.07 866,165.98
2 664457.16 66,706.75 54000829 L,270,17220
3 664,457.16 6670675 121501865 1,946,182.56
4 664457.16 6670675 209634008 2,827,503.99
5 664,457.16 6670675 276755245 3,498,716.36
; 664,457.16 6670675 31893170 3,920,54161
7 664,457.16 6670675 33866 410495157

{ @ o ' 1 d. = J Q’: ' = =
511 613 uamsmadnimsAnummldeiidatuimuaden lawasvesmunibaome

YUIA 95 A3.130. 91 span 40 AT VOINS3 INH YA 3 MmAnana
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JOB NBR: TMP01
SYSTEM: 22,000 V CABLEID: 1
USEFUL,_LIFE: 10 Years CABLE NAME: 120 SAC (T1.3)
COEFF OF LOSS: 10715
DISCOUNT RATE: B.00 %
INFLATION RATE: 5 %
LOAD: Inc: PWTOMC: PWTELC: PWIC:
(MW) (Baht/ kM) (Baht/ kM) (Baht/ kM) (Baht/ kM)
0 760,366.51 0.00 0.00 760,366.51
1 760,366.51 67,264.42 105,719.03 933,349.96
2 760,366.51 67,264.42 422,876.13 1,250,507.06
3 761,366.51 67,264.42 951,471.30 1,779,102.23
4 760,366.51 67,264.42 1,641,627.01 2,469,257.94
5 760,366.51 §7,264.42 2,167,248.00 2,994878.92
6 760,366.51 §7,264.42 2,497,575.95 3,325,206.88
7 760,366.51 67,264.42 2,641,985.89 3,469,616.82

5 o ° v ' { a 3 : - a
31 6.14 uaawadnsmsiuImmmldnenitavuamuaden lamsvesmaniiaoinie

YUIA 120 A3.53. 1 span 40 A3 ¥oIn3 I IvA 3 manats
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JOB NBR: TMPO01
SYSTEM: 22,000 V CABLE ID: 12
USEFUL,_LIFE: 10 Years CABLE NAME: 185SAC (W.3)
COEFF OF LOSS: 10715
DISCOUNT RATE: 8.00 %
INFLATION RATE: 5 %
LOAD: Ic: PWTOMC: PWTELC: PWTC:
(MW) (Baitt/ kM) (Baht/ kM) (Baht /KM.) (Baltt/KM.)
0 1,066,100.00 0.00 0.00 1,066,100.00
1 1,066,100.00 69,042.08 69,573.51 1,204715.59
2 1,066,100.00 69,042.08 278,294.04 1,413,436.12
3 1,066,100.00 69,042.08 626,161.59 1,761,303.67
4 1,066,100.00 69,042.08 108035184 221549392
5 1,068,100.00 69,042.08 1,426,262.09 2,561,404.17
6 1,066,100.00 69,042.08 164365033 2,778,792.41
7 1,066,100.00 69,042.08 173868626 2,873828.34

i e o ' ' d' a J : ' = -
90 6.15 uanwwadnimsdinnamm ldnonfatuimuadenTaumsvesmunidaoima

4
Y11A 185 A3.00. N span 40 AT VoI WA wA 3 mAna

931N 6.13 , 6.14 LAz 6.15 ansandoansmuaanNuduRUTsTnNaRamUiY
snalvaalithsudy  Weldlumsiinsandensulnihiminzaungalddsgiin 6.16

ua 6.17
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Investment Selection Conductor
(Baht / kM.)
5,000,000
4,000,000 :
3,000,000 S con i

A 7| |—*—120SAC (nin_3)|
) | —m— 185 SAC (nin_3) |

2,000,000 /'//././”A B 95 SAC (nWin_3)
1,000,000 J‘% |

0 T T T T T T T Load (MW)

4 @ o v - o A a
g 616 asmluansnauduiuisznhaiuaauivviialnaa lwidusuduvesmoniia

21MANYI span 40 AT V0IM3 IMA1va 3 Mmanans

Selection Conductor
Investment

(Baht / kM.)
3,000,000 ]
v/ i
//. |~ 120 SAC (nWn_3),
2,000,000 % |- 185 SAC (nﬂn_s)i
{ —— 95 SAC (nWn_3) j

1,000,000 ——
4

0 T T T T T T T Load (MW)

00 05 10 15 20 25 30 35 40

4 v o o 0 o v A Y
i 617 nsmluamannuduiuszninituamuivvnalnaa lwihiuduvesmuniia

9INIANT span 40 AT oINS IHAIUA 3 MANAN (MWVLIY)
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1NN 6.16 waz 6.17 eansaaglyn Inaasudunmmsauivme Inihsiias

Taonivsanay i latuamuliosgalugisinandie q 1ddmsei 6.11

a ' P o a a a0
AN 6.11 ll.’dﬂQ‘H'NT‘Haﬂ'Vll'HIJ'I:‘,ﬂllﬂ'l]ﬁ'lﬂ‘ﬂﬂ'l‘lf‘uﬂlﬂmﬁﬂ'lﬂ'lﬁ‘n‘ln\i span 40 AT VD3

M3 I wua 3 manas

yiiaey I Tnaadiga (MW) Tnaagaga (MW)
95 SAC span 40 m. 0 2
120 SAC span 40 m. 2 3
185 SAC span 40 m. 3 7

» v
nAmMINd 611 annseagl1dhlugieo - 2 Mw iiu arsezidenldaylnihsia

v v
widiaIne vuia 95 as.aw. uazdmsuTvaasudulugae 2 - 3 MW Hu adswzidenly

aw I stiamdasinie vua 120 as.uy. wazdmsuIvansudulugae 3 -7Mw adsee

@onldmolihsianiiiaoinia vuia 185 a3y,




¢ ' [
6.5 wamsannzvidenmevhiiminzaniigavesmsiiiuun 1 mamiie

64

Y o A -2 \J $ l=' - Q’l ,
vindoyai ldwionPuddamsnn 6.8 annsadnnummldswiinatutmuade

-y -9 o y
Alawnsnse5n19953Iveens Iidh wa 1 mamile 1adail

6.5.1 musgiitiounidesiivls span 40 A3

namsdnaudwbuasudinnumiesFah I ldranmsfinudegln

6.18,6.19 llaz 6.20

JOB NER: TMPO0!
SYSTEM: 22,000 V CABLEID: 18
USEFUL LIFE: 10 Years CABLE_NAME: 95 A1 (TW\.1)
COEFF OF LOSS: 188301
DISCOUNT RATE: 800 %
INFLATION_RATE: 5 %
LOAD: Ic: PWTOMC: PWTELC: PWIC:
(MW) (Balt/ kM) (Baht/ kM) (Baht/ kM) (Baht/ kM)
0 342,696.79 0.00 0.00 342,696.79
1 342,696.79 19,809.60 §1,259.89 443,766.28
2 342,696.79 19,809.60 325,039.55 687,545.94
3 342,696.79 19,809.60 731,339.00 1,03,845.38
4 342,696.79 19,809.50 1,281,765.49 1,644,271.88
5 342,696.79 19,809.60 1726,320.33 2,088,826.72
6 342,696.73 19,809.60 2,006,695.54 2,369,202.02
7 342,696.79 19,809.60 2,134,105.89 2,496,612.28

a o o ° ’ 1 A a : n’: 1 o a a
jUn 618 garasradnsmsdnnumldnshfatuniuaden lamasvesaoegiition

(dos vu1a 95 A3, Al span 40 A3 ¥8ams Ifuva 1 mamile
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JOB_NER: TMPO01
SYSTEM: 22,000 V CABLEID: 19
USEFUL _LIFE: 10 Years CABLE NAME: 120 A1 (TWW.1)
COEFF OF LOSS: 188301
DISCOUNT RATE: 800 %
INFLATION_RATE: 5 %
LOAD: Ic: PWTOMC: PWTELC: PWTC:
(MW) (Bakt /4 (Bakt/kM) (Baht/ kM) (Baht/ kM)
0 411,965.77 0.00 0.00 411,965.77
1 41196577 20,202.20 §3,567.04 495,735.01
2 411,965.77 20,202.20 254268.16 686,436.13
3 411,965.77 20,202.20 7210336 100427133
4 41196577 20,0220 100268450 143485256
5 41196577 20,202.20 135044578 L78261375
6 411,965.77 20,202.20 156977451  2,001,942.48
7 411,965.77 20,202.20 166944353 210461150

- o o ° ' " dAa .3’ o’o’ [ -3 s oA
31.'11 6.19 uﬁmwaammsmu1mmm'l%'munmmumﬂuﬂmaﬂTammwmmuaqumuu

p
fey 11119 120 A5.23. 7 span 40 AT ¥BIMT TR 1 MAamile




JOB_NBR: TMPO01
SYSTEM: 22,000 V CABLEID: 20
USEFUL LIFE: 10 Years CABLE NAME: 185 A1 (1¥iW.1)
COEFF OF LOSS: 188301
DISCOUNT RATE: B.OD %
INFLATION RATE: 5 %
LOAD: 1c: PWTOMC: PWTELC: PWTC:
(W) (Baht/xM) (Bakt/kM) (Baht/ kM) (Baht / kM)
0 461811.00 0.00 0.00 461,811.00
1 46181100 20,484.64 41,9227 524218.37
2 461811.00 20,484.64 167,690.90 §49,986.54
3 461,811.00 20,484.54 377,304.52 859,600.15
4 461811.00 20,484.64 661,274.61 1,143,570.26
5 461,811.00 20,484.64 890,624.55 1,972,920.19
6 461811.00 20,484.64 1,035,272.75 1,517,568.39
7 46181100 20,484.64 1,10,00487 1,583,300.52

< v ¢ ° ' ) da 4 & 1 e oo
717 620 uammadnimsinnammldnenfavuimusded Tammsvesvegiition

1lfes YUt 185 A5, 7 span 40 a3 voans IWihiua 1 mamile

91n311 6.18, 6.19 1Az 6.20 aunsandeans AR INFURUS s eRuamuiy
snaTnaaifhdudy fielflumsRnsandenmuIiihimnzauiiqalddsgii 6.21
1ae 6.22
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Investment Selection Conductor
(Baht / kM.)
3,000,000
2,500,000 —
2,000,000
~o— 120 AT (mu_1)
1,500,000 —=—185A1 (nMu_1)
- 96 A1 (trhy_1)
1,000,000
500,000
0 Load (MW)

4 & o o ' a [ a
g 621 asmuaasnnuduiusssniealuauivvuiaInaa ldiuSuduvesay

agilitiouaeuiiyaa span 40 was vosms e 1 mamile

Investment

(Baht / kM.)

Selection Conductor

1,000,000

—— 120 A1 (Aru_1)

—#- 185 Al ("Mu_1)

—+ 95 Al (nu_1)

Load (MW)

0 T

T

I T ! T | I |

0.0 02 04 06 0.8 1.0 12 14 16 1.8 20 22 24

g 622 asmuaasauduiuissndnduasuivvinanaa i suduvesmis

ogiiifivnlfoufisas span 40 ias voems Iiuun 1 mamile (Mwvey)
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nglfl 6.21 uaz 6.22 annsoajlen InaaFuduimnzauiume Iyl q

Taefnsand Wi ldtuamulosgalugianandi 9 1ddmsun6.12

M3 6.12 uaasrn Inaafinmnzauiuee ihsiiaegiidivuGeshig9 span 40 ias

voams i uua 1 mamnile

yiiacorih Tnaadga (MW) Tnaagaga (MW)
95 Al span 40 m. 0 1.8
120 Al span 40 m. - -
185 Al span 40 m. 1.8 7

4 1 ; 4 S
a5 6.2 annsoagdidhlusnInaadududum o- 1.8 MW arseudenld

» »
aw'Wihsiiaegiitlounides vue 95 s, wazdmiulvaasuanlugi 1.8 -7 MW ilu

arsezidenldan IMdhyiinegiitivu/des vuna 185 as.a.




6.5.2 muegiitismfdesiivaa span 80 a3

namsinadosllsunsudnusnniesiiah I dnanshadgli
6.23 ,6.24 10T 6.25

JOB NER: TMPOOL
SYSTEM: 22,000 V CABLE ID: 14
USEFUL LIFE: 10 Years CABLE NAME: 95 A2 (TH\.1)
COEFF OF LOSS: 188301
DISCOUNT RATE: 80D %
INFLATION_RATE: 5 %
LOAD: Ic: PWTOMC; PWTELC: PWTC:
(MW) (Balt /M) (Balt /KM ) (Baltt/ kM) (Baht/kM)
0 204529.24 0.00 0.00 204,529.24
1 204.529.24 19,026.71 81,25.89 304,315.84
2 204,529.24 19,02671 325,039.55 548,595.51
3 204,529.24 19,026.71 731,330.00 954,894.95
4 204,520.24 19,0671 1,281,765.49 1,505,321.44
5 204529.24 19,0261 1,726,320.33 1,949,676.29
6 204529.24 190671 200669564 2230,25159
7 204,529.24 19,026.71 213410583  2,35,661.85

3 o o A 3 3 = 3 G’I’ 1 Ll o oA
510 6.23 uamwwaansnsinnummldhsifiatunmuadeiTannsvesmoegiiiion

(1}fou Yu1R 95 AT, 7t span 80 AT VeI Ifhiua 1 mamile
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JOB_NER: TMPOD1
SYSTEM: 22,000 V CABLE ID: IS
USEFUL LIFE: 10 Years CABLE NAME: 120 A2 (TWW.1)
COEFF OF LOSS: 188301
DISCOUNT RATE: 8.00 %
INFLATION_RATE: 5 %
LOAD: e : PWTOMC: PWTELC: PWIC:
MwW) (Baht/kM.) (Baht/ kM) (Baht/kM.) (Balt/ kM)
0 271,135.68 0.00 0.00 271,135.68
1 271,135.68 19,404.11 63,567.04 354,106.83
2 271, 13568 19,404.11 254,268.16 54480795
3 21113568 19,404.11 572,103.36 B62,643.15
4 271,135.68 19,404.11 100368459 129322438
5 271,135.68 19,404.11 1,350,445.78 1,640,985.57
6 27113568 19,404.11 1,569,77451 1,860,314.30
7 271,135.68 19,4041 1,669,443.53 1,959,983.31

P o o ° v Y1 da J n’: A a a
31]11 6.24 llf'fﬂslNﬁﬁ'ﬂﬁﬂ'liﬂ'I'H'Jﬂl'ﬂ'lﬂﬂﬂm'wﬂlﬂﬂiluﬂﬂ'ﬂnﬂﬁE]ﬂTﬁlIJﬂﬁ‘Uﬂ\iﬁ'lUﬂquluUU

1860 vu1n 120 @330, 71 span 80 ins veans Inluva 1 mamile
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JOB NER: TMPO01
SYSTEM: 22,000 V CABLE ID: 16
USEFUL_LIFE: 10 Years CABLE_NAME:" 185 A2 (I¥.1)
COEFF OF LOSS: 188301
DISCOUNT RATE: 8.00 %
INFLATION_RATE: 5 %
LOAD: Ine: PWTOMC: PWTELC: PWTC:
Mw) (Baht /&M ) (Baht/ kM ) (Baht/ kM) (Baht/ kM)
i 317,352.95 0.00 0.00 317,353.95
1 317.353.95 19,666.01 4192272 178,042.69
2 317,353.95 19,666.01 167,690.90 504.710.86
3 317,353.95 19,666.01 377,304.52 714,324.48
4 31735395 19,666.01 661 274,61 998,294.58
5 31735395 19,666.01 830,624.55 1,227,644.51
6 317,353.95 19,666.01 1,035,212.75 1,372,202.71
7 317,353.95 19,666.01 1,101,00487 1,438,024.84

d' o o o 4 9 o a 3 3 (S a oot
31.'7! 6.25 uﬁmNaawﬁmsmmmn1m‘l‘mw'nmﬂ'uumuuﬂmnTamﬂwmmuaqmuuu

waes Y11A 185 AT, A span 80 wWas veams iuua 1 mamile

4 o o & ’ = (Y
N1l 6.23 , 624 uag 625 annsondeansMudaInNANTUTIZHINENDMuUAL
2 4 R - i pye  d
vinaInaalfhisudy MelFlumsinsandenasihfimanzauiqalddegaly 6.26

uas 6.27
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Investment Selection Conductor
(Baht / kM.)
2,500,000
2,000,000 .
1,500,000 IWIE_T)I
— 185 A2 (nviu_1)
1,000,000 > S6A2(miu 1) |
500,000
0 Y T T T T T T Load (MW)

4 v o o ] a [y a
517 6.26 asuaanuduRuiseniauasnudvsuiaTnan i uduvesas

ogilifioun/Aouiea span 80 A vesms Tiluwa 1 smile

Selection Conductor
Investment
(Baht / kKM.)
1,000,000
— 120 A2 (avu_1)
-=— 185 A2 (Mlu_1)
500,000 —— 95 A2 (M _1)
L
0 T T T T T T T T T T T Load (MW)
00 02 04 06 08 10 12 14 16 1.8 20 22 24

Jin 627 nsmugasnnuduwuiszniniunsguiuviin naa T udusesme

oqiiifionilAeuiienq span 80 s veams iluva 1 mamile (Mwuoo)



73

1Nz 6.26 uag 6.27 aunsoagls Inaadudunmmzaniume Infhaiiama o
Taghinsanme i ldduasuiesgalusnInaade 9 18Rwmisaedi 6.13

- ' P 'Y a a A A A
M1919N 6.13 ll’dﬂ\i‘]ﬂ\iTﬂaﬂmﬂ1.I'szmﬂ'u’(T’IU'M'NWHﬂﬂ’g}muumﬂaﬂtm‘m\i span 80 AT

voams e 1 mamile

wiiaao v Tnaadiga (MwW) Tnaagaga (MW)
50 ACSR1 span 80 m. - -
95 Al span 80 m. 0 1.8
120 A1 span 80 m. - -
185 Al span 80 m. 1.8 7

[] v 4
vInIni 6,13 amseagdidnlugrsInaasududaud o- 1.8 MW adsemidonld

) o
awiihsiiaoglifionnlies vuna 95 as.uu. wasdmsyInaasudulugag 1.8-7 MW u

asszdonldme ihsiiaeglitisunies vuia 185 Az,
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653 memlioeIMANY span 40 (UAT

vinmstadas IlsunsudnusateesFian i dvamsdnudgli
6.28,6.29 LAY 6.30

JOB NER: TMPUO1
SYSTEM: 22000 V CABLE ID: 2
USEFUL,_LIFE: 10 Years CABLE NAME: 95SAC (WW.1)
COEFF OF LOSS: 188301
DISCOUNT _RATE: 800 %
INFLATION RATE: 5 %
LOAD: Ic: PWTOMC: PWTELC: PWTC:
(MW) (Baht/ kM) (Baltt /1M ) (Baht/XM) (Baht /Kb )
0 664,457.16 0.00 0.00 664,457.16
1 664,457.16 21,632.98 8376171 769,851.84
2 664,457.16 21,632.98 135,046.82 1,021,136.98
3 664,457.16 21632.98 753,855.35 1,439,945.48
4 664,457.16 21,632.98 132120828 200731842
5 664,457.16 2163298 LTI947001 246556014
6 664,457.16 21,632.98 206847746 275456760
7 664,457.16 21,632.98 219981041  2,BB5,900.54

1 pd o 1 L d' = 3 Q’: ' s -
51 6.28 uaamwadnimsAnnammldnsnfavuimusden lanasvesmuniiaoine

YUIA 95 M5.UY. 71 span 40 AT VYBINTS IR UYA 1 MAmile
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JOB NER: TMPOD1
SYSTEM: 22,000 V CABLE ID: 23
USEFUL,_LIFE: 10 Years CABLE NAME: 120SAC (T¥.1)
COEFF OF LOSS:  1.88301
DISCOUNT RATE: 8.00 %
INFLATION RATE: 5 %
LOAD: IC: PWTOMC: PWTELL: PWTC:
(MW) (Baht/ k) (Baht /KM (Baht/%M) (Baht/ kM)
0 760,366.51 0.00 0.00 760,366.51
t 760,366.51 22,176.47 65,593.12 848,136.09
2 760,366.51 2,176.87 22,372.46 1,044,915.44
3 760,366.51 22,176.41 590,338.04 1,372,881.01
4 760,366.51 22,176.47 1,034,643.21 1,817,186.18
5 760,366.51 2,175.87 1,393,488.61 2,176,031.58
§ 760,366.51 22,176.47 1,619,808.01 2,402,350.99
7 760,366.51 22,176.67 172265378 2,505,196.76

3 o o ° ’ 4 { a J o’: 1 a -
70 629 uammadwsMIAIUMIM IFhRRavuNuedef Tnumsvesmumidosimea

YUIA 120 715.0%. 71 span 40 AT vBIM3 AU 1 Mamile
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JOB NBR: TMPOO1
SYSTEM: 22000 V CABLE ID: 24
USEFUL LIFE: 10 Years CABLE_NAME: 185 SAC (1)
COEFF OF LOSS: 188301
DISCOUNT RATE: B.O0 %
INFLATION_RATE: 5 %
LOAD: nc: PWTOMC: PWTELC: PWTC:
(MW) (Bakt/ kM) (Baht/ kM) (Baht/kM) (Baht/xM)
0 1,066,093.90 0.0 0.00 1,066,099.90
1 1,066,099.90 23,908.93 43,1661 1,133,175.55
2 1,066,099.90 23,908.93 172,666.85 1,262,675.69
3 1,066,099.30 23,908.93 388,500.42 1,478,509.26
4 1,066,099.90 23,908.93 680,896.67 L,770,905.70
5 1,066,009.90 23,008.93 917,052.40 2,007,061.23
6 1,066,099.90 23,908.93 1,065,992.80 2,156,00163
7 1,066,099.90 24,908.93 LIGISA 22368425

1 o e ¢ 1 i a J n’: ) -
311 630 uanswadwinsAinNumm g eifatuimuade Tawasvesmaniiaoims

UYU1A 185 AT.UY. 1 span 40 A3 voIms e 1 mamile

s J Y o

9113109 6.28 , 6.29 uaz 6.30 awIaNARANSIMUAAIAINAURUT TR URIUA

]
P

vnalvaaldiiTudu weldlumsiivsandenan i imnsauiqaldaeglii 6.31
uag 6.32
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Investment Selection Conductor

(Baht/ kM.)

3,500,000

3,000,000

2,500,000

2,000,000

1,500,000

—o— 120 SAC (nrfu_t)
—8—185 SAC (avhy_1)

1,000,000

-85 SAC (nrl_1)

500,000

0 | l I i I i

Load (MW)

gl 631 asmuamsnnduiusseniniuasuiuving Inaa Wihisuduvesmenida

v &
BINIFATIF span 40 AT YoIMT MTIYA 1 AAmile

Selection Conductor
Investment

(Baht / kM.)
2,500,000

2,000,000

1,500,000 W < [
!

1,000,000

500,000

0 | I 1 | i I I T 1

10 13 16 19 22 25 28 31 34 37 40

—— 120 SAC (pvlu_1)

-#— 185 SAC (nlu_1)

~+ 95 SAC (nHu_1)

Load (MW)

i 6.32 asmuaasnuduiuiseniniuamuivnna Tvaa ihiSuduvesmanida

9IMANYI span 40 A3 veams v 1 mamile (AMuo1Y)
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1R 631 uaz 6.32 annseageinaasuduimnsauiume iihatian o

Tavinsanao i l$luaamulesgalugiainaad q Wawmnsun 614

M195199 6.14 uaasy 1 Inaanmnzauduas Idhsiiaaoaidaoimefiss span 40 uas

voams s 1 mamile

piiaey Wi Traadiga (MW) Tnaagaga (MW)
95 SAC span 40 m. 0 2.5
120 SAC span 40 m. 25 3.7
185 SAC span 40 m. 37 7

v v » } 4
snA151edt 6.11 ansoaglldhlugaInaasududang 02.5 MW 1iu adsezdenldy
[ ¥
a0 istiamdanine v 95 as.u. uazdmsulnaaSudulugae 2.5-3.7 Mw W
arsvzidenldan Mihsiamdaoime vua 120 asaun. wasdimsuTnaaTuduluse 3.7-

1MW msezifenldaeifhetiamiiosinig vuia 185 a3,

6.6 i::uz‘lnaqﬂ"?;mmsntr'aw'31’441u‘Mﬂﬁm‘le’fsﬁaﬁmimusaﬁ’uﬂmemns
diossnms Iihdaugiimamrualdluszuudmieonsige 22 193 sunsedeim

wdsen i ae I 18Ry 8 Mva nie 7 Mw fidnlseneufduiiiy 0.875 Tu

anmznrsswlrling uasseulifussduantareate i 1810y 5% Sanaumsti 2.4

1115091 % Voltage Drop of Conductor 83t Il udazsiia lddemsnen 6.15

13147 6.15 AR % Voltage Drop of Conductor ¥83ene IWfhsiiadia q veamsInfhdau

piinn ifde Aty 7 Mw

yiiamo'vivh % Voltage Drop of Conductor
(% Aof lans)
95 A. 0.4574
120 A. 0.4071
185 A. 0.3505
95 SAC. 0.4097
120 SAC. 0.3511
185 SAC. 0.2830
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iWio'lAnan13sf A1 % Voltage Drop of Conductor A9A1319% 6.15 Ao lum
szuz lnaganannsodamdsan Iihind ih Mussduandawaonumnoeusvld

i P ° o -
(Load Reach) Tauldaunisn 2.3) daez'ldnamsmuindanisian 6.16

M3 6.16 uaasszos Inagaansadamdanin iruuda i us sdusndansaiy
usfieusyld (Load Reach)

yilaawvdh Load Reach
( Tans)
95 A. 10.9
120 A. 12.3
185 A. 14.3
95 SAC. 12.2
120 SAC. 14.2
185 SAC. 17.7

£ a v o o ° o [ [ - vl ﬁ -
FnnnanIsInIIsHamINn 616 tussih limsisdiawdunisidenao i
4 d' [ o . 1 A d' : d' ]
UseniafigadimsudaInaaiiiha q ediez 18nswii Tnaa i o aisdenld
o J o ] 3 -&
aw'hsiialanazannsasiondan iihmiuas i 118 1naohla daaunseagd

1adams19N 6.17
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G; & - o o [ o ' =]
fA13519IN 6.17 ﬂﬁmmﬂqmitaaﬂmu'lﬂﬁmmmzﬂunqﬂmwsuszummmuusqqa 22197

910 Tnaagaga liiiu 8 MVA

- %29 Inan (MW) szvznilnaga
riinvesmolvdh
arlu.1 avn.3 (A lans)
95 A span 80 m. 0-18 0-14 10.9
120 A span 80 m. - - 12.3
185 A span 80 m. 1.8-7 14-7 14.3
95 A span 40 m. 0-18 0-14 10.9
120 A span 40 m. - - 123
185 A span 40 m. 1.8-7 14-7 14.3
95 SAC span 40 m. 0-25 0-2 12.2
120 SAC span 40 m. 2.5-37 2-3 14.2
185 SAC span 40 m. 3.7-17 3-7 17.7
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UNIT CONSTRUCTION COST

- Based on PEA stundard price 2+
MODULE - 0120 PRIMARY DISTRIBUTIONUNE 22KV SPANBOM. 3-PHASE 954 Expressed in Ba

SR . - , ’ MATERIALS COST TAXES TO"
D SSCRIPTION QUANTITY UNIT
NO. CODE . DES prv——. — o oxes <

et Al - Ran o e A S ML W WA S0 e i LSt AN Ter  MatAaa T RS ESANe S0 L@e mmos SaeSvRass tees emares - ot

POLES, CROSS ARMS, ANCHORS, BEAMS

1 00010001 POLE.CONCRETE 8 MLONG 1.00 EACH - 1.050.00 . 1,050.0(
2 00010004 POLE.CONCRETE 12MLONG 13.00 EACH - 40,300.00 - 40,300.01
3 00040001 ANCHOR.CONCRETE, 550X550X180 MM. 8.00 EACH - 880.00 . 880.0¢
4 00110001 SPUN.CONCRETE 100X100X2500 MM. 1500 EACH - 3,900.00 . 3,900.0¢
5 00110003 CROSSARM.SPUN FOR DE. 120X120X2000 MM. 6.00 EACH - 1,860.00 . 1,860.0(
SUB TOTAL ] 47.990.00 - 47.990.01
HARDWARES
6 01110200 BOLTMACHINE M 16X130 MM. 2200 SET - 146.74 - 146.7+
7 01110201 BOLTMACHINE M 16X170 MM. 1000 SET . 83.30 - 83.3
8 01110202 BOLTMACHINE M 16X200 MM. 13.00 SET : 117.91 - 117.9
9 01110203 BOLTMACHINE M 16X250 MM. 2.00 SET - 19.16 . 19.1€
10 01110204 BOLTMACHINE M 16X300 MM. 700 SET - 73.71 - 73.71
11 01110206 BOLTMACHINE M 16X400 MM. 4.00- SET . 62.04 . 62.0¢
12 01120001 BOLT.DOUBLE ARMING, M 16X450 MM. - .. 800 .SET . 184.72 - 184.7:
13 01130001 BOLT,DOUBLE ARMING,ROUND EYEM 16X450 M. 6.00 SET - 150.06 . 150.0¢
14 01930002 BOLT.DOUBLE ARMING.ROUND EYEM 16X500 MM. 3.00 SET - 75.87 . 75.87
15 01140001 BOLT,ROUND EYEM 16X200 MM. 1.00 SET . 19.87 - 19.87
16 01140002 BOLT,ROUND EYEM 16X250 MM. 1.00 SET - 23.33 - 2332
17 01180001 NUT,EYEM 16 DIN 562 3.00 EACH - 42.72 - 4272
18 01180100 WASHERPLAIN,SQ 52X52X4.5 MM, HOLE 18 MM. 136.00 EACH . 212.16 . 212.1€
19 01180201 WASHER CURVED,SQ 60X50X5 MM. HOLE 22 MM. 4500 EACH : 95.85 . 95.85
20 01180301 WASHER,LOCKSPRING,SIZE 16 MM. TIS 259 11.00 EACH : 14.30 - 14.30
21 01200001 BRACEFLAT.FOR CROSS ARM 30X6X760 MM. 3200 EACH . 560.96 - 560.9€
22 01210000 RODANCHORROUND EYE M16, 2000 MM.LONG 8.00 SET . 580.08 - 580.08
23 01210201 BOLT.STRAND EYESINGLE 45 DEG.M 16X250 MM. 500 SET - 136.00 - 136.00
24 01210300 ANGLE GUY ATTACHMENT 30 DEGREE 3.00 EACH - 34.59 - 34.5¢
25 01210304 THIMBLE,GUY.FOR STL WIRE 50-8 SQMM. 10.00 EACH - 28.60 - 28.60
26 01230000 CLAMP.SINGLE U-BOLT M8 53.00 SET . 187.09 - 187.0¢
27 01230001 CLAMP,DOUBLE U-BOLT M16 8.00 SET - 159.12 - 159.12
28 03100000 PIN,INS., 22 KV SHANK 140 Mi. L-H 350 MM. - EACH - - . -
SUB TOTAL - 3.008.18 - 3.008.1¢
STEEL WIRES
29 01100000 WIRE.STL SOLID.DIA. 4 MM. 505 KG. - 89.89 - 89.8¢
30 01100004 WIRE,STL STRANDED 50 SQ.MM. 103.00 M. - 651.99 - 651.9¢
31 01100006 WIRE,STL STRANDED 95 SQ.MM. 32.00 M. - 469.76 - 469.7€
SUB TOTAL - 1.211.64 - 1.211.64
CONDUCTORS
32 02010004 CONDUCTOR.ALBARE 95 SQHM. TIS. 85 3.300.00 M. 51.330.45 - 908.55 52,239.0C
SUB TOTAL 51,330.45 - 908.55 52,239.0C
INSULATORS
33 03010001 INS.LINE POST TYPE,ANS!C 29.7 CLASS 57-2L 50.00 EACH 20,867.80 - 6.834.20 27,702.0C
34 03020000 INS.SUSPENSION.TYPE A(CLASS 52-1)TiS 354 36.00 EACH 5.873.69 - 1.956.39 7.830.08
35 03030100 INS..STRAIN,TIS. 280 TYPE A 1.00 EACH 10.15 - 3.32 13.47
36 03030103 INS.STRAINTIS. 280 TYPE D 8.00 EACH 302.52 - 99.08 401.60

SUB TOTAL 27.154.16 - 8.892.99 36.047.15
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MATERIALS COST TarEs Teor
FOREIGN LOCAL £ OUTIES (v

Q. CODE DESCRIPTION QUANTITY  UNIT

CONDUCTOR ACCESSORIES

37 02200000 TAPEARMORAL. 1X10 MM, 1.58 KG. - 206.4€ - 206.45
38 02200002 TIE WIRE AL 4 MM, 3.42 KG. - 382.01 . 182 .61
39 02300102 CONNECTOR.PG.2-BOLTALA-AACSR, 25-25 SQMM. 3.00 EACH . 33.45 - 33.45
40 02330001 CLAMP,STIRRUP,MAIN AL70-185.STP. AACU9.25 MM. 0.60 EACH - 139.62 - 139.62
41 02330101 CLAMPHOT LINE.MAIN ALSO-120.TAP AUCU35-95 0.60 SET - 85.60 - 85.60
42 02400004 CONNECTOR SPLICE,COM-TYPE,TLOADED 95 AL. 1.00 EACH - 11.42 - 11.42
43 02410004 CONNECTORSPLICE COMTYPETLESS 95 AL 3.00 EACH - 29.49 - 29.49
44 03110001 CLAMP STRAIN.STRTAL 35ACSR 70 SQ.MM. 1200 SET - 964.92 - 964.92
45 09080000 COMPOUND ELECTRICAL CONTACT AID 0.12 KG. - 18.18 - 18.18

SUB TOTAL - 1,871.15 - 1.871.15

TOTAL MATERIAL COST 78,484.61  54,080.97 9,801.54 42,367.1%

SUMMARY COST

___FOREIGN LOCAL TOTAL_
1) MATERIALS COST 76,484 61 54,080.97 132,565.58
2) TAXES DUTIES 9,801.54 9,801.54
3) LABOUR COST 31,324.00 31,324.00
4) TRANSPORTATION ( 20 % OF 142 ) 2847.33 2,847.33
5) SURVEY SUPERVISION ( 30.0 %.OF LABOUR COST:) 9,397.20 9,397.20
6) CONTINGENCY MISCELLANEQUS ( 10.0 % OF 1+2+3+4+5) 7,848.46 10,745.13 18,593.59

GRAND TOTAL 86,333.07 118,196.17 204,529.24




UNIT CONSTRUCTION COST

MODULE - 0121 PRIMARY DISTRIEJTIONLINE 22hV SPAN 80M. 3-PHASE 1204

.. o seen ae

NO. coDL

S e Lt

N Hh LN =

230 eNvo

i3
14
16
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31

32

33
34
35
36

00010001
00010004
00040001
00110001
00110003

01110200
01110201
01110202
01110203
01110204
01110206
01120001
01130001
01130002
01140001
01140002
01180001
01180100
01180201
01180301
01200001
01210000
01210201
01210300
01210304
01230000
01230001
03100000

01100000
01100004
01100006

02010005

03010001
03020000
03030100
03030103

B A 1.

DESCRIPTION

R

QUANTITY UNIT
POLES, CROSS ARMS, ANCHORS, BEAMS
POLE,CONCRETE 8 MLONG 1.00 EACH
POLE.CONCRETE 12 MLONG 13.00 EACH
ANCHOR CONCRETE, 550X550X180 MM. 8.00 EACH
SPUN CONCRETE 100X100X2500 MM. 15.00 EACH
CROSSARM,SPUN FOR DE. 120X120X2000 MM. 6.00 EACH
SUB TOTAL
HARDWARES
BOLT MACHINE M 16X130 MM. 22.00 SET
BOLT MACHINE M 16X170 MM. 10.00 SET
BOLT MACHINE M 16X200 MM. 13.00 SET
BOLT,MACHINE M 16X250 MM. 2.00 SET
BOLT,MACHINE M 16X300 MM. 7.00 SET
BOLT MACHINE M 16X400 MM. 400 SET
BOLT,DOUBLE ARMING, M 16X450 MM. 8.00 SET
BOLT,DOUBLE ARMING,ROUND EYE,M 16X450 MM. 6.00 SET
BOLT,DOUBLE ARMING ROUND EYEM 16X500 MM. 3.00 SET
BOLT,ROUND EYEM 16X200 MM. 1.00 SET
BOLT,ROUND EYE M 16X250 MM. 1.00 SET
NUT,EYEM 16 DIN 582 3.00 EACH
WASHER PLAIN,SQ 52X52X4.5 MM. HOLE 18 MM. 136.00 EACH
WASHER CURVED,SQ 60X60X5 MM. HOLE 22 MM. 4500 EACH
WASHER LOCK,SPRING,SIZE 16 MM. TIS 259 11.00 EACH
BRACE FLAT,FOR CROSS ARM 30X6X760 MM. 32.00 EACH
RODANCHOR,ROUND EYE M16, 2000 MM.LONG 8.00 SET
BOLT STRAND EYE,SINGLE 45 DEG.M 16X250 MM. 5.00 SET
ANGLE GUY ATTACHMENT 30 DEGREE 3.00 EACH
THIMBLE,GUY.FOR STL WIRE 50-95 SQMM. 10.00 EACH
CLAMP.SINGLE U-80LT M8 53.00 SET
CLAMP,DOUBLE U-BOLT M16 8.00 SET
PININS., 22 KV SHANK 140 MM. L-H 35.0 MM. 3 EACH
SUB TOTAL
STEEL WIRES
WIRE.STL SOLID,DIA. 4 MM. 5.05 KG.
WIRE STL STRANDED 50 SQ.MM. 103.00 M.
WIRE,STL STRANDED 95 SQ.MM. 3200 M.
SUB TOTAL
CONDUCTORS
CONDUCTOR AL.BARE 120 SOl TIS. 85 3,300.00 14
SUB TOTAL
INSULATORS
INS.LINE POST TYPE.ANSI C 23.7 CLASS 57-2L 50.00 EACH
INS..SUSPENSION,TYPE A(CLASS 52-1)TIS 354 36.00 EACH
INS..STRAIN,TIS, 280 TYPE A 1.00 EACH
INS..STRAIN.TIS. 280 TYPE D 8.00 EACH
SUB TOTAL

vl ee et AN LY s =

MATERIALS COST
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Based on PEA s:crdard price 2¢
Lxpressed in Ba.

TAXES TO1

FOREIGN LOCAL & OUTIES  Co

- 1,050.00 - 1,050.0¢

- 40,300.00 - 40,300.0(

- 880.00 - 880.0¢

- 3.900.00 - 3,900.0¢

- 1.860.00 - 1,860.0(

- 47.990.00 - 47.990.0¢

- 146.74 - 146.7¢

- 83.30 - 83.3C

- 117.91 - 117.91

- 19.16 - 19.1¢

- 73.71 - 73.71

- 62.04 - 62.0¢

- 184.72 - 184.7:2

- 150.06 ~ - 150.0¢

- 75.87 - 75.87

- 19.87 - 19.87

- 23.33 - 23.3%¥

- 4272 - 42.72

- 212.16 - 212.1¢

- 95.85 - 95.85

£ 14.30 - 14.3C

- 560.96 - 560.9€

- 580.08 - 580.0¢

- 136.00 - 136.0C

- 34.59 - 24.5¢

- 28.60 - 28.6C

- 187.99 - 187.0¢

- 159.12 - 159.12
3.008.18 - 3.008.1¢

- 89.89 - 89.8¢

- 651.99 - 651.9¢

- 469.76 - 469.7¢
1.211.64 1.211.6¢

07.230.25 - 1.859.75  09.230.0¢
07.230.25 - 1.899.75  09.230.0(
20.867.80 - 6.834.20  27.702.0(
5.273.69 - 1.956.39 7.930.0¢
10.15 - 3.32 13.47
302.52 - 99.08 401.6(
27.154.16 - 8.892 99  36.047.1!
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. . e pesrre MATERIALS COST TR,ES TOTA
s ESCRIPTHION QUANTITY  1:X1T i -— miz e -
NO. CODE DESCRIPTION FOREIGN LOCAL & DuTiEs oS
CONDUCTOR ACCESSORIES
37 02200000 TAPEARMORAL 1X10 MAL 0.20 KG. - 26.13 26.13
38 02200002 TIE WIRE AL 4 hit4. 370 KG. - 413.29 413.29
39 02210105 LINE GUARD,PREFORMEDAL. 120 SO'4H.- 21.00 SET - - 625.38 625.38
40 02220105 ARMOR RODPREFORMEDAL 120 A 12.00 SET - 1.208.76 1,208.76
41 02300103 CONNECTORPG.I-BOLTALA-AACSR. 70-185 SQMM. 6.00 EACH - 182.64 182.64
42 02330001 CLAMP,STIRRUPMAIN AL70-185.STR AA/CU9.25 MM. 060 EACH - 139.62 139.62
43 02330101  CLAMPHOT LINEMAIN AL50-120,TAP AUCUIS-S5 060 SET - 85.60 85.60
44 02400005 CONNECTORSPUCE,COM-TYPE,T-LOADED 120 AL 1.00 EACH - 20.39 20.39
45 02410005 CONNECTOR,SPLICE,COM-TYPET-LESS 120 AL 3.00 EACH - 35.46 35.46
46 03110002 CLAMP,STRAIN,STRTAL 120ACSR 95 SQ.MM. 12.00 SET - 1.488.72 1,488.72
47 09080000 COMPOUND,ELECTRICAL CONTACT AIC 0.12 KG. - 18.18 18.18
SUR TOTAL - 424417 4.244.17
TOTAL MATERIAL COST 34,484.41 56,453.99 10,792.74 01,731.14
SUMMARY COST
FOREIGN LOCAL TOTAL
1) MATERIALS COoST 134,484 .41 56,453.99 190,938.40
2) TAXES DUTIES 10,792.74 10,792.74
3) LABOUR COST 31,324.00 31,324.00
4) TRANSPORTATION( 20 % OF 142 ) 4,034.61 4,034.61
5) SURVEY SUPERVISION ( 30.0 % OF LABOUR COST ) 9,397.20 9,357.20
6) CONTINGENCY MISCELLANEOUS ( 10.0 % OF 14243+4+45) 13,448.44 11,200.29 24,648.73
GRAND TOTAL 147,932.85 123,202.83 271,135.68
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UNIT CONSTRUCTION COST

MODULE - 050 PRIMARY DISTRIBUTIONUKE 22XV SPAN 40 M. 3.PHASE 95A

et

NO. CODE

e

b WN -

20w~

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31

32

33
34
35
36

e o

00010001
00010004
00040001
00110001
00110003

01110200
01110201
01110202
01110203
01110204
01110206
01120001
01130001
01130002
01140001
01140002
01180001
01180100
01180201
01180301
01200001
01210000
01210201
01210300
01210304
01230000
01230001
03100000

01100000
01100004
01100006

02010004

03010001
03020000
03030100
03030103

FUY

DESCRIPTION

P e

QUANTITY UNIT
POLES, CROSS ARMS, ANCHORS, BEAMS
POLE.CONCRETE 8 M.LONG 200 EACH
POLE.CONCRETE 12MLONG 26.00 EACH
ANCHOR CONCRETE, 550X550X180 MM. 16.00 EACH
SPUN,CONCRETE 100X100X2500 MM. 30.00 EACH
CROSSARM,SPUN FOR DE. 120X120X2000 MM. 1200 EACH
) SUB TOTAL
HARDWARES
BOLT MACHINE M 16X130 MM, 4400 SET
BOLT.MACHINE M 16X170 MM. 20.00 SET
BOLT,MACHINE M 16X200 MM, 26.00 SET
BOLT.MACHINE M 16X250 MM. 4.00 SET
BOLT,MACHINE M 165300 MM. 14.00 SET
BOLT.MACHINE M 16X400 MM. 8.00 SET
BOLT.DOUBLE ARMING, M 16X450 MM. 16.00 SET
BOLT.DOUBLE ARMING ROUND EYE,M 16X450 MM. 1200 SET
BOLT,DOUBLE ARMING ROUND EYE,M 16X500 MM, 6.00 SET
BOLT.ROUND EYEM 16X200 MM. 2.00 SET
BOLT,ROUND EYEM 16X250 MM. 2.00 SET
NUT,EYEM 16 DIN 582 6.00 EACH
WASHER PLAIN,SQ 52X52X4.5 MM. HOLE 18 MM. 272.00 EACH
WASHER,CURVED,SQ 60X60X5 MM. HOLE 22 MM. 90.00 EACH
WASHER LOCK SPRING,SIZE 16 MM. TIS 259 22.00 EACH
BRACE,FLAT FORTCROSS ARM 2CYEXTE0 MM, £4.00 EACH
ROD ANCHOR, ROUND EYE M16, 2000 MM.LONG 16.00 SET
BOLT,STRAND EYE SINGLE 45 DEG.M 16X250 MM. 10.00  SET
ANGLE GUY ATTACHMENT 30 DEGREE 6.00 EACH
THIMBLE,GUY.FOR STL WIRE 50-95 SQMM. 20.00 EACH
CLAMP.SINGLE U-BOLT M8 106.00  SET
CLAMP DOUBLE U-BOLT M16 16.00  SET
PIN.INS., 22 KV SHANK 140 MM. L-H 35.0 MM. z EACH
SUB TOTAL
STEEL WIRES
WIRE.STL SOLID,DIA. 4 MM. 10.10  KG.
WIRE.STL STRANDED 50 SQ.MA. 206.00 M.
WIRE.STL STRANDED 95 SQ.M#. 64.00 M.
SUB TOTAL
CONDUCTORS
CONDUCTOR.AL.BARE 45 SQMIA TIS. 85 3.300.00 M.
SUB TOTAL
INSULATORS
INS.UINE POST TYPEANSI C 29.7 CLASS 57-2L 100.00 EACH
INS..SUSPENSION.TYPE A(CLASS 52-1)TIS 354 72.00 EACH
INS..STRAIN_TIS. 280 TYPE A 2.00 EACH
INS..STRAIN,TIS. 280 TYPE D 16.00 EACH
SUB TOTAL

s e g

T R R
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Liased on PEA standard price 2
Expressed in I

eatin oo ree T b SRLL ek S LY S A & N o

RIATERIALS COST. TAXES ed
FOREIGN LOCAL & DUTIES (<
e o v vmeamomstrinto 37 Rombtaater 5 R o
- 2.100.00 - 2.100.00

- 80,600.00 - 80,600.0

; 1,760.00 - 1.760.0

- 7.800.00 - 7.800.0

- 3,720.00 - 3,720.0

- 95,980.00 - 95,980.0

- 293.48 - 293.4

- 166.60 - 166.6

- 235.82 - 235.8

- 38.32 - 38.3.

- 147.42 - 147 .4

- 124.08 - 124.0

- 369.44 - 369.4

- 300.12 - 300.1

- 151.74 - 151.7

- 39.74 - 39.7

- 46.66 - 46.6

- 85.44 - 85.4.

- 424.32 - 4243

- 191.70 - 191.7.

- 28.60 - 28.6

- 1.121.22 - 1,121.8

- 1.160.16 - 1,160.1

; 272.00 - 272.0

. 69.18 - 69.1°

- 57.20 - 57.2

. 374.18 - 374.1

> 318.24 . 318.2

4 6.016.36 - 6.016.3

- 179.78 - 179.7

- 1,303.98 - 1,303.¢

; 939.52 - 939.5
2.423.28 - 2.423.%

51.230.45 . 908.55 52.239.(
51,330.45 . 908.55 52.239.
41.735.59 - 13.668.41  55,404.(
11.947.39 - 3.912.77  15.860.1
20.29 . 6.65 26.¢
605.05 ; 198.15 803.7
54,308.32 17.785.98  72.094.%




NO. CODE DESCRIPTION

QUANTITY UNIT

MATERIALS OT

92

TAXES it

FOREIGN. Jocal & DUTIES ¢
CONDUCTOR ACCESSORIES
37 02200000 TAPEARMORAL. 1X10 MM, 3.16 KG. - 412,92 . - 212,
38 02200002 TIE WIRE AL 4 M. 6.84 KG. - 764.03 - 764,
39 02300102 CONNECTOR.PG,2-BOLT ALA-AACSR, 25-95 SQMM. 6.00 EACH - 66.90 - 66.
40 02330001 CLAMPSTIRRUP,MAIN AL70-185,STR AAXCUS.25 MM. 0.€0 EACH - 139.62 - 139,
41 02330101 CLAMP HOT LINEMAIN ALS50-120,TAP ALICU35-95 060 SET - 85.60 - 85.
42 02400004 CONNECTOR,SPLICE,COM-TYPE,T-LOADED 95 AL. 2.00 EACH - 22.84 - 22.
43 02410004 CONNECTOR SPLICE,COM-TYPE,TLESS 95 AL. 6.00 EACH - 58.98 - 58.
44 03110001 CLAMPST RAIN STRT AL 95ACSR 70 SQ.MM. 2400 SET - 1.829.84 - 1,929.
SUB TOTAL - 3,480.73 - 3,480.
TOTAL MATERIAL COST 05,638.77 07,900.37 18,694.53 32,233.
SUMMARY COST

FOREIGN LOCAL TOTAL

1) MATERIALS COST 4 105,638.77 107,900.37 213,539.14

2) TAXES DUTIES 18,694.53 18,694.53

3) LABOUR COST 57,434.00 57,434.00

4) TRANSPORTATION ( 2.0 % OF 142 ) 4,644.65 4.644.65

5)-SURVEY SUPERVISION ( 30.0% OF LABOUR COST ) 17.230.20 17.230.20

6) CONTINGENCY MISCELLANEOQUS ( 10.0 % OF 1+2+3+4+5) 10,562.88 20,590.39 31,154.27

GRAND TOTAL 116,202.€5 226,494.14 342,696.79




UNIT CONSTRUCTION COST

MODULE - 0151 FRIMARY G:STRIBUTIONLINE 22%V SPAN4OM. 3PHASE 120A

‘NO. CODE

Lo

N b WON =

29
30
3N

32

33
34
35
36

00010001
00010004
00040001
00110001
00110003

01110200
01110201
01110202
01110203
01110204
01110206
01120001
01130001
01130002
01140001
01140002
01180001
01180100
01180201
01180301
01200001
01210000
01210201
01210300
01210304
01220000
01230001
03100000

01100000
01100004
01100006

02010005

03010001
03020000
03030100
03030103

R S P 4]

1 - -

QUANTITY UNIT

DESCRIPTION
POLES, CROSS ARMS, ANCHORS, BEAMS
POLE.CONCRETE 8 MLONG 2.00 EACH
POLE CONCRETE 12 M.LONG 26.00 EACH
ANCHOR.CONCRETE, 550X550X180 MM. 16.00 EACH
SPUN.CONCRETE 100X100X2500 MM. 30.00 EACH
CROSSARM,SPUN FOR DE. 120X120X2000 MM. 12.00 EACH
SUB TOTAL
HARDWARES
BOLT.MACHINE M 16X130 MM. 4400 SET
BOLT,MACHINE M 16X170 MM. 2000 SET
BOLTMACHINE M 16X200 MM. 26.00 SET
BOLT.MACHINE M 16X250 MM. 400 SET
BOLT.MACHINE M 16X300 MM. 14.00  SET
BOLT.MACHINE M 16X400 MM. 8.00 SET
BOLT.DOUBLE ARMING, M 16X450 MM. 16.00 SET
BOLT,DOUBLE ARMING ,ROUND EYE,M 16X450 MM. 12.00 SET
BOLT,DOUBLE ARMING,ROUND EYE,M 16X500 MM. 6.00 SET
BOLT,ROUND EYEM 16X200 MM. 2.00 SET
BOLT,ROUND EYEM 16X250 MM. 2.00 SET
NUT.EYE,M 16 DIN 562 6.00 EACH
WASHER PLAIN,SQ 52X52X4.5 MM. HOLE 18 MM. 272.00 EACH
WASHER,CURVED,SQ 60X60X5 MM. HOLE 22 MM. 90.00 EACH
WASHER LOCK SPRING,SIZE 16 MM. TIS 259 2200 EACH
BRACE.FLAT,FOR CROSS ARM 30X6X760 MM. 64.00 EACH
ROD,ANCHOR,ROUND EYE M16, 2000 MM.LONG 16.00 SET
BOLT.STRAND EYE,SINGLE 45 DEG.M 16X250 MM. 10.00  SET
ANGLE GUY ATTACHMENT 30 DEGREE 6.00 EACH
THIMBLE,GUY,FOR STL WIRE 50-95 SQMM. 20.00  EACH
CLAMP,SINGLE U-BOLT M8 106.06 SET
CLAMP,DOUBLE U-BOLT M16 16.00  SET
PIN.INS., 22 KV SHANK 140 MM, L-H 35.0 MM. . EACH
SUB TOTAL
STEEL WIRES
WIRE,STL SOLID,DIA. 4 MM. 10.10  KG.
WIRE,STL STRANDED 50 SQ.MM, 206.00 M.
WIRE.STL STRANDED 95 SQ.MM. 64.00 M.
SUB TOTAL
CONDUCTORS
CONDUCTOR AL,BARE 120 SOMM. TIS. 85 3.300.00 M.
SUB TOTAL
INSULATORS
INS. LINE POST TYPE ANSI C 29.7 CLASS 57-2L 100.00 EACH
INS..SUSPENSION,TYPE A{CLASS 52-1)TIS 354 72.00 EACH
INS..STRAIN,TIS. 280 TYPE A 2.00 EACH
INS..STRAIN,TIS. 280 TYPE O 16.00 EACH
SUB TOTAL

—r . s

P
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Based o PEA standard prce 3
Expressed in By

e oo

COsT

v e ies el

TO

MATEPRIALS TAXES

FOREIGN LOCAL & DUTIES (¢

- 2.100.00 - 2,100.0

- 80,600.00 - 80,600.C

- 1.760.00 - 1,760.0

- 7.800.00 - 7.800.0

- 3,720.00 - 3,720.0

- 95,980.00 - 95,980.6

- 293.43 - 293.4

- 166.60 - 166.6

% 235.82 - 235.8

- 38.32 - 38.3

- 147.42 - 147.4

- 124.08 - 124.0

- 369.44 - 369.4

- 300.12 - 300.1

- 151.74 - 161.7

- 39.74 - 39.7-

- 46.66 - 46.6

- 85.44 - 85.4-

- 424.32 - 424.3
- 191.70 - 191.7

- 28.60 - 28.6t

- 1,121.92 - 1,121.9
- 1,160.16 - 1,160.1
- 272.00 - 272.0¢
- 69.18 - 69.1¢

- 57.20 - 57.2i
- 374.18 - 374.1:
S 318.24 - 318.2-

2 6.016.36 - 6.016.3
- 179.78 - 179.7

- 1,303.98 - 1.303.¢
- 939.52 - 939.5.

- 2.423.28 2.4237
07.330.25 1.899.75 09.230.C
07.330.25 - 1.899.75  09.230.6
41,735.59 - 13.668.41  55.404.0
11,947.39 - 3.912.77  15.860.1
20.29 - 6.65 26.9-
605.05 - 198.15 803 2
$4,308.32 - 17.785.98 72,094 3




94

. . ond MATELIAS COST TAXES 70
: s cSCR ! QUANTTY  UNIT A NS
NO. CODE DESCRIPTION e ¢ oumes o
CONDUCTOR ACCESSORIES
. 37 02200000 TAPEARMORAL. 1X10 MM. 040 KG. - 52.27 - 52.2
38 02200002 TIE WIRE AL 4 MM. 740 KG. - 826.58 . 826.5
39 02210105 UINE GUARD PREFORMEDAL. 120 SOMM. 4200 SET . 1.250.76 - 1.250.7
40 02220105 ARMOR ROD.PREFORMEDAL 120 A 2400 SET - 2.417.52 - 2417.5
41 02300103 CONNECTOR,PG.3BOLTALA-AACSR, 70-185 SOMM. 1200 EACH - 365.28 - 365.2
42 02330001 CLAMP,STIRRUPMAIN AL70-185.STR AAICUS.25 MM. 060 EACH - 139.62 - 139.6
43 02330101 CLAMP.HOT LINE.MAIN AL50-120,TAP ALICU35-85 0.60 SET - 85.60 ; 85.6
44 02400005 CONNECTOR,SPLICE.COM-TYPE,T-LOADED 120 AL 200 EACH - 40.78 - 40.7
45 02410005 CONNECTOR.SPUCE COM-TYPE TLESS 126 AL 6.00 EACH - 70.92 . 70.9
46 03110002 CLAMP,STRAIN,STRTAL 120ACSR 95 SQ.MM. 2400 SET - 2.977.44 - 29774
SUB TOTAL : 8.226.77 - 8.226.7
TOTAL MATERIAL COST  61,638.57 12,646.41 19,685.73  93,970.i
SUMMARY COST

__FOREIGN ___  LOCAL _  TOTAL

1) MATERIALS COST 161,638.57 112,646.41 274,284.98

2) TAXES DUTIES 19,685.73 19,685.73

3) LABOUR COST 57.434.00 57,434.00

4) TRANSPORTATION ( 20 % OF 1+2 ) 5.879.40 5,879.40

5) SURVEY .SUPERVISION ( 30.0 % OF LABOUR COST ) Y 17.230.20 17,230.20

6) CONTINGENCY MISCELLANEOUS ( 10.0 % OF 142+3+4+5) 16,163.86 21,287.60 37.451.46

GRAND TOTAL 177,802.43 234,163.34 411,965.77




DULE - 2111 PRIMARY DISTRIBUTION LINE 22KV  3-P, 185 A. 1ST-CCT

95

.Based on PEA standard price 2002

Expressed in Baht

—

. CODE

DESCRIPTION

QUANTITY UNIT

MATERIALS COST |

FOREIGN LOCAL

TOTAL

& DUTIES COSsT

e

00010006
00040001
00110001
00110003

01000100
01010002
01010003
01110100
01110200
01110201
01110202
01110203
01110204
01110206
01120001
01130001
01140001
01180001
01180100
01180201
01180300
01180301
01200001
01210000
01210003
01210201
01210300
01210304
01230000
01230001
01230205

01100000
01100002
01100004
01100006

03010002
03020000
03030103

02200000
02200002
02410007
03110004
09080000

POLES, CROSS ARMS, ANCHORS, BEAMS

POLE,CONCRETE 14 MLONG
ANCHOR,CONCRETE, §50X550X180 MM.
SPUN,CONCRETE 100X100X2500 MM.
CROSSARM,SPUN FOR DE. 120X120X2000 MM.

HARDWARES

OM G/W DE BAYONET, 100X505,2,250 MM.
O™ GW CORNER BAYONET, 65X55X5,2.250 MM,
OM G BAYONET 65X55%6,2,250 MM.
BOLT,MACHINE M 12X35 MM,

BOLT,MACHINE M 16X130 MM.

BOLT,MACHINE M 16X170 MM,

BOLT,MACHINE M 16X200 MM.

BOLT,MACHINE M 16X250 MM.

BOLT,MACHINE M 16X300 MM.

BOLT.MACHINE M 16X400 MM.

BOLT,DOUBLE ARMING, M 16X450 MM,
BOLT,DOUBLE ARMING,ROUND EYE.M 16X450 MM.
BOLT,ROUND EYE M 16X200 MM,

NUT,EYEM 16 DIN 582

WASHER,PLAIN,SQ 52X52X4.5 MM. HOLE 18 MM.
WASHER CURVED,SQ 60X60X5 MM. HOLE 22 MM.
WASHER LOCK SPRING,SIZE 12 MM. TIS 259
WASHER LOCK,SPRING SIZE 16 MM. TIS 259
BRACE,FLAT,FOR CROSS ARM 30X6X/60 MM.
ROD,ANCHOR ROUND EYE M16, 2000 MM.LONG
ROD.ANCHOR 2-STRAND EYE,M20, 2500 MMLONG
BOLT,STRAND EYE,SINGLE 45 DEGM 16X250 MM.
ANGLE GUY ATTACHMENT 30 DEGREE
THIMBLE,GUY,FOR STL WIRE 50-65 SQMM.

CLAMP SINGLE U-BOLT M8

CLAMP, DOUBLE U-BOLT M16

GROUND WIRE CLAMP.J 1152

STEEL WIRES

WIRE,STL SOLID,DIA. 4 MM.

WIRE,STL STRANDED 25 SQ.MM.
WIRE,STL STRANDED 50 SQ.MM.
WIRE,STL STRANDED 95 SQ.MM.

INSULATORS

INS.,LINE POST TYPE, 22 KV. POWER ARC TEST
INS.,SUSPENSION,TYPE A(CLASS 52-1)TIS 354
INS..STRAIN,TIS. 280 TYPE D

CONDUCTOR ACCESSORIES

TAPEARMORAL. 1X10 MM.

TIE WIRE AL. 4 MM.
CONNECTOR,SPLICE.COM-TYPE,T-LESS 185 AL.
CLAMP STRAIN,STRAIGHT TYPE,FOR AL 185 SQ.MM.
COMPOUND,ELECTRICAL CONTACT AID

26.00 EACH
8.00 EACH
28.00 EACH
6.00 EACH

SUB TOTAL

3.00 EACH
5.00 EACH
18.00 EACH
10.00 SET
46.00 SET
6.00 SET
26.00 SET
55.00 SET
18.00 SET
§.00 SET
10.00.SET
9.00 SET
3.00SET
1200 EACH
253.00 EACH
84.00 EACH
10.00 EACH
23.00 EACH
§2.00 EACH
5.00 SET
3.00 SET
8.00 SET
3.00 EACH
11.00 EACH
122.00 SET
26.00 SET
23.00 SET

SUB TOTAL

9.55 KG.
1,050.00 M.
S4.00M.
128.00 M.

SUB TOTAL

93.00 EACH
54.00 EACH
8.00 EACH

SUB TOTAL

3.72KG.
10.33 KG.

.00 EACH
18.00 SET

0.09KG.

SUB TOTAL

-

- 117,000.00 117,000.00
. 880.00 880.00
- 7.280.00 7.280.00
- 1,860.00 1,860.00
- 12702000 127,020.00
- 1,04337 1,043.37
. 2,043.15 2,043.15
- 364248 364248
- 100.00 100.00
- 306.82 306.82
- 4998 4998
. 235.82 23582
- 526.90 526.90
. 189.54 189.54
. 7155 7755
- 23090 . 23090
- 225,09 225.09
. 5961 59.61
- 170.88 170.88
- 394.68 394.68
. 17892 178.92
. 100.00 100.00
- 290 20.90
. 911.56 911.56
3 362.55 362.55
. 521.76, 521.76
. 217.60 217.60
. 3459 34.59
- 3146 3146
. 430.66 430.66
517.14 517.14

163.30 163.30

12,802.21 12,802.21
169.99 169.99

3,601.50 3,601.50

341.82 341.82

1,879.04 1.879.04
599235 5.992.35
49,941.00 49,941.00
11,895.12 11,895.12

- 401.60 401.60
- 6223172 62,237.72
486.09 486.09

1,153.86 . 115386

120.24 120.24

. 2,356.38 2,356.38
% 13.63 13.63
4,130.20 4,130.20
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Based on PEA standard price 500.

ODULE - 2111 FRIMARY DISTRIBUTION LINE 22 KV 3-P, 185 A. 1ST-CCT Expressed in Bahr
MATERIALS COST ~_ TAXES TOTAL
O. CODE DESCRIPTION QUANTITY UNIT py— & DUTEES COST
ALUMINIUM INGOT
| A001  ALUMINIUM INGOT 1,622.40 KG. 85,651.36 - 14,937.44 100,588.80
SUB TOTAL 85,651.36 - 14,937.44 100,588.80
CONDUCTOR YEBRICATION
; A031  CONDUCTOR FEBRICATION, AL, BARE 185 SQMM. TiS. 85 3,120.00 M. - 25200 - 26,520.00
SUB TOTAL - 2652000 - 26,520.00
TOTAL MATERIAL COST 85651.36  238,70248 1493744 33929128
SUMMARY COST .
FOREIGN LOCAL .. TOTAL
1) MATERIALS COST 85,651.36 238,702.48 324,353.84
2) TAXES DUTIES 14,937.44 14,937.44
3) LABOUR COST 56,731.60 56,731.60
4) TRANSPORTATION( 2.0 % OF 1+2 ) 6,785.83 6,785.83
5) SURVEY SUPERVISION ( 30.0 % OF LABOUR COST ) 17,019.48 17,019.48
6) CONTINGENCY MISCELLANEOUS ( 10.0%OF 142434445) 8,565.14 33,417.67 41,982.81

GRAND TOTAL 94,216.50 367,594.50 ‘ 461,811.00

e




MODULE - O

NO. CODE

P LT

32
33
34

35

36
37
38
39

— A

00010001
00010004
00040001
00110000
00110003

01110200
01110201
01110202
01110203
01110204
01110206
01120001
01130001
01130002
01140001
01140002
01180001
01180100
01180201
01180301
01200001
01210000
01210201
01210300
01210304
01220002
01230000
01230001
02440101

03100000
03140011

01100000
01100004
01100006

02050001

03010001
03020000
03030100
03030103

UNIT CONSTRUCTION COST

162 PRIMARY DISTRIBUTION LINE 22kV SPAN 40 M. 3-PHASE

DESCRIPTION

R R R

QUANTITY  'INIT

POLES, CROSS ARMS, ANCHORS, BEAMS

POLE,CONCRETE 8 MLONG
POLE.CONCRETE 12M.LONG
ANCHOR,CONCRETE, 550X550X180 MM.
SPUN,CONCRETE 100X100X1500 MM.
CROSSARM,SPUN FOR DE. 120X120X2000 MM.

HARDWARES
BOLT MACHINE M 16¥130 MM,
BOLUT,MACHINE M 15X170 MM.
BOLT,MACHINE M 16X200 MM.
BOLT,MACHINE M 16X250 MM.
BOLT,MACHINE M 16X300 MM.
BOLT,MACHINE M 16X400 MM.
BOLT,DOUBLE ARMING, M 16X450 MM.
BOLT,DOUBLE ARMING,ROUND EYE,M 16X450 MM.
BOLT,DOUBLE ARMING ,ROUND EYEM 16X500 MM.
BOLT,ROUND EYE M 16X200 MM.
BOLT ,ROUND EYE,M 16X250 MM.
NUT,EYE,M 16 DIN 582
WASHER PLAIN,SQ 52X52X4.5 MM. HOLE 18 MM.
WASHER,CURVED,SQ 60X60X5 MM. HOLE 22 MM.
WASHER LOCK,SPRING,SIZE 16 MM. TIS 253
BRACE,FLAT FOR CROSS ARM 30X6X760 MM.
ROD,ANCHOR ROUND EYE M16, 2000 MM.LONG
BOLT.STRAND EYE,SiNGLE 45 DEG.M 16X250 MM.
ANGLE GUY ATTACHMENT 30 DEGREE
THIMBLE,GUY,FOR STL WIRE 50-35 SQMM.
ROD.GROUND 60Y60X5 M., 2 M LONG
CLAMP SINGLE U-BOLT M8
CLAMP DOUBLE U-BOLT M16
CLEV!S,FLAT STEEL CABLE SPACER OR LINK.CABLE
SPACER (5905)
PIN,INS., 22 KV SHANK 140 MiM. L-H 35.0 MM.
CLEVIS, THIMBLE,FOR PREFORMED DEAD END

STEEL WIRES

WIRE,STL SOLID.DIA. 4 MM
WIRE.STL STRANDED 50 SO.MM.
WIRE,STL STRANDED 95 SQ.MM.

CONDUCTORS
CABLE AERIAL AL 22 KV. 1X95 SQ.MM.

INSULATORS
INS..LINE POST TYPE ANSIC 29.7 CLASS 57-2L
INS..SUSPENSION,TYPE A{CLASS 52-1)T1S 354
INS..STRAIN.TIS. 280 TYPE A
INS..STRAIN,TIS. 280 TYPE D

¢ 4 LFIAL CABLE

MATERIALS COST

97

Buserd o P'FA standard pove .
Ixpressed in B

TAXES

TO

2.00 EACH
26.00 EACH
16.06 EACH
30.00 EACH
22,00 EACH
SUB TOTAL
44.00 SET
50.00 SET
33.00 SET

4.00 SET
14.00  SET

8.00 SET
16.00 SET
4400 SET

6.00 SET

200 SET

2.00 SET

8.00 EACH

408.00 EACH
90.00 EACH
22.00 EACH
84.00 EACH
16.00 SET
12.00 SET

6.00 EACH
22.00 EACH

3.00 SET
74.00 SET
48.00  SET
30.00 EACH
- EACH
39.00 EACH
SUB TOTAL
10.00 KG.

1.186.00 M.

192.00 M.
SUB TOTAL

330000 M

SUB TOTAL
20.00 EACH
117.00 EACH

2.00 EACH
16.00 EACH
SUB TOTAL

FOREIGN LOCAL € DUTIES  C(
- 2.100.00 - 2.100.C
- 80.600.00 - 80,600.(
- 1,760.00 - 1.760.C
- 4.350.00 - 4.350.C
- 6.820.00 - 6.,820.(
- 95,630.00 - 95,630.(
- 293.48 - 293.4
- 416.50 - 416.¢
- 299.31 - 299.:
- 38.32 - 38.:
- 147.42 - 147 .«
- 124.08 - 124.(
- 369.44 - 369.¢
- 1,100.44 - 1.100.¢
- 191.74 - 151.
- 39.74 - 39.
) 46.66 - 46.¢
- 113.92 - 113.¢
Y 636.48 - 636.
- 191.70 - 191.
- 28.60 - 28.
- 1,472.52 - 1.472.!
- 1,160.16 - 1,160,
- 326.40 - 326.
- 69.18 - 69.
- 62.92 - 62.
- 521.13 - 521.
- 261.22 - 261,
- 954.72 - 954,
- 597.30 - 597.
- 538.59 - 538.
9,961.97 . 9.961.
- 178.00 178.
- 7.507.36 - 7.507,
2.818.56 - 2.818.
10.503.94 10,503
18.942.71 - 5.645.29 24,588
18.942.71 - 5,645.29 24 588
8.347.12 2.733.68 11,080
19.414.51 - 6.358.25 25772
20.29 6.65 26
605.05 198.15 803
28.386.97 9.296.73  37.683




NO. CODE DESCRIPTION

CONDUCTOR ACCESSORIES

OUANTIT

'y NTT
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MATERIALS COST TANES 70

FOREIGX LOCAL £ DUTIES (.

oo am—— - [T S

40 02180003 ELECTRICAL SPLICING TAPEFOR HTAERIAL CABLE SIZE  25.00 EACH . 1,626.50 - 1.626.5
4 X 30
41 02200000 TAPEARMORAL. 1X10 MM. 3.16  KG. - 412.92 - 412.9;
42 02200002 TIE WIRE AL 4 MM. 6.84. KG. - 754.03 . 764.0:
43 02250221 PREFORMED DEAD ENDFOR AERIAL CABLE,22KV. 95 2400 SET - 2.494.80 - 2.494.8!
SQ.MM.
44 02300102 CONNECTOR.PG,2-BOLTALA-AACSR, 2595 SOMM. 8.00 EACH - 89.20 . 89.2(
45 02330001 CLAMP,STIRRUP MAIN AL70-185,STR AA/CU9.25 MM. 060 EACH - 139.62 - 139.6:
46 02330101 CLAMP.HOT LINE,MAIN ALS0-120,TAP ALICU35-95 0.60 SET - 85.60 - 85.6(
47 02400004 CONNECTOR.SPLICE.COM-TYPE.TLOADED 95 AL. 200 EACH - 22.84 - 22.8.
48 02410004 CONNECTOR,SPLICE COM-TYPE T-LESS 95 AL. 6.00 EACH - 58.98' . 58.9:
49 02440000 SPACERCABLE, 22KV.50-95SQMM.33KV.50SQMM. 10200  SET - 25,838.64 - 25,838.6
50 02440100 CLAMP,CABLE SUSPENSION OR CLAMP,GUY,TRIPLE BOLT  30.00  EACH - 759.00 - 759.0:
(5504)
51 08040002 CONDUIT, PVC. RIGID DIM 20X4000 MM. 3.00 EACH - 50.79 - 50.7:
SUB TOTAL - 32,342.92 - 32,342.9
TOTAL MATERIAL COST  47,329.68 48,438.83 14,942.02 10,710.5
SUMMARY COST
FOREIGN ~__ LOCAL = TOTAL
1) MATERIALS COST 347,329.68 148,438.83 495,768.51
2) TAXES .DUTIES 14,942.02 14,942.02
3) LABOUR COST ) 63,944.00 63,944.00
4) TRANSPORTATION ( 2.0 % OF 142 ) 10,214.20 10,214.20
5) SURVEY _SUPERVISION ( 30.0 % OF LABOUR COST ) 19,183.20 19,183.20
6) CONTINGENCY MISCELLANEOUS ( 10.0 % OF 14243+44+5) 3473297 25,672.26 60,405.23
GRAND TOTAL 382,062.65 282,394.51 664,457.16




MODULE - 0163 PRIMARY DISTR:EUTICHLINE 22KV SPAN4OM. 3-PHACE

NO. CODE

A WN -

32
33
34

36
37
38
39

PSP

00010001
00010004
00040001
00110000
Cc0110003

01110200
01110201
01110202
01110203
01110204
01110206
01120001
01130001
01130002
01146001
01140002
01180001
01180100
01180201
01180301
51203001
01210000
01210201
01210300
01210304
01220002
01230000
01230001
02440101

03100000
03140011

01100000
01100004
01100006

02050002

03010001
03020000
03030100
03030103

UNIT CONSTRUCTION COST

i . i

DESCRIPTION QUARTITY  UNIT
POLES, CROSS ARMS, ANCHORS, BEAMS
POLE CONCRETE 8 MLONG 2.00 EACH
POLE,CONCRETE 12 MLONG 26.00 EACH
ANCHOR CONCRETE, 550X550X180 MM. 16.00 EACH
SPUN,CONCRETE 100X100X1500 MM. 30.00 EACH
CROSSARM,SPUN FOR DE. 120X120X2000 MM. 2200 EACH
SUB TOTAL
HARDWARES
BOLT,MACHINE M 16X130 MM. 44.00 SET
BOLT.MACHINE M 16X176 MM. 50.00 SET
BOLT,MACHINE M 16X200 MM. 33.00 SET
BOLT,MACHINE M 16X250 MM. 4.00 SET
BOLT,MACHINE M 16X300 MM. 1400 SET
BOLT,MACHINE M 16X400 MM. 8.00 SET
BOLT,DOUBLE ARMING, M 16X450 MM. 16.00 SET
BOLT,DOUBLE ARMING,ROUND EYE,M 16X450 MM. 4400 SET
BOLT,DOUBLE ARMING,ROUND EYE,M 16X500 MM. 6.00 SET
BOLT,ROUND EYE.M 16X200 MM. 200 SET
BOLT,ROUND EYEM 16250 MM. 2.00 ST
NUT.EYE,M 16 DIN 582 8.00 EACH
WASHER PLAIN,SQ 52X52X4.5 MM. HOLE 18 MM. 408.00 EACH
WASHER,CURVED,SQ 60X60X5 MM. HOLE 22 MM. 90.00 EACH
WASHER LOCK,SPRING,SIZE 16 MM. TIS 259 22.00 EACH
BRACEFLAT FOB CROSS ARM.30XBXT60 MM 84.00 EACH
RODANCHOR,ROUND EYE M16, 2000 MM.LONG 16.00 SET
BOLT,STRAND EYE.SINGLE 45 DEG.M 16X250 MM. 12.00 SET
ANGLE GUY ATTACHMENT 30 DEGREE 6.00 EACH
THIMBLE,GUY,FOR STL WIRE 50-95 SQMM. 22.00 EACH
ROD.GROUND 60X60X5 MM., 2 14 LONG 3.00 SET
CLAMP,SINGLE U-BOLT M8 74.00 SET
CLAMP,DOUBLE U-BOLT Mi6 48.00 SET
CLEVIS,FLAT STEEL CABLE SF£CER OR LINK CABLE 30.00 EACH
SPACER (5905) )
PINLINS., 22 KV SHANK 140 M. L-H 35.0 MM. - EACH
CLEVIS.THIMBLE,FOR PREFORMED DEAD END 39.00 EACH
SUB TOTAL
STEEL WIRES
WWIRE,STL SOLID, DA, 4 1AM, 10.00 KG
WIRE, STL STRANDED 50 SQ.1.224. 1.186.00 M
WIRE,STL STRANDED 95 SC.Lu 8 192.00
SUB TOTAL
CORDUCTORS
CABLE.AERIAL AL 22 KV, 1X12 SQ.MM. 3.300.00 A!
SUB TOTAL
INSULATORS
INS UNE POST TYPE.ANSI C 79.7 CLASS 57-2L 20.00 EACH
INS..SUSPENSION.TYPE A(CLASS 52-1)TIS 354 117.00 c~CH
INS.STRAIN,TIS. 280 TYPE A 2.00 EACH
INS..STRAIN.TIS. 280 TYPE O 16.00 EACH
SUB TOTAL

[TRAN [}

120 A ARIAL CABLE

99

Bused o PEA staondard price -
Expressed in D

$ COST

R N T

o1

MATERIAL TAXES
FOREIGN LOCAL & DUTIES  CO
- 2,100.00 - 2,100.0¢
- 80,600.00 - 80,600.0¢
- 1,760.00 - 1.760.0¢
- 4,350.00 - 4,350.0¢
- 6,820.00 - 6,820.0(
- 95.630.00 - 95,630.0
- 293.48 - 293.4.
- 416.50 - 416.5
- 299.31 - 299.3
- 38.32 - 38.3.
- 147.42 - 147 4.
- 124.08 - 124.0
- 369.44 - 369.4
- 1,100.44 - 1.,100.4
- 151.74 - 151.7
. 39.74 - 39.7
- 46.66 - 46.6
- 113.92 - 113.9
- 636.48 - 636.4
- 191.70 - 191.7
- 28.60 - 28.6
- 1,472.52 - 1,472.5
s 1,160.16 - 1.160.1
- 326.40 - 326.4
- 63.18 - 69.1
- 62.92 - 62.¢
- 521.13 - 521.1
- 261.22 - 261.%
954.72 ; 954.;
597.30 - 597.:
- 538.59 - 538.¢
; 9.961.97 R 9.961.¢
178.00 ; 178
7.507.38 ; 7.507
2,818.56 - 2.818
10.503.94 ] 10.503.
B - 7.116.87 09.200.
e EE . 7.116.87 09,200
=T L - 2.733.68 11,080
SRR 6.358.25 25.772
a1 6.65 26
20z 1z . 198.15 803
TS 9.296.73 37.683
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MATERIALS COST TAXES TV

! - SCRIPTION OQUANTITY  UNIT )
NO. CODE DESCRIPTIO ! FOREIGN LOCAL & DUTIES o>
CONDUCTOR ACCESSORIES
40 02180003 ELECTRICAL SPLICING TAPE,FOR HT.AERIAL CABLE SIZE - 28.00  EACH - 1.821.68 - 1.821.68
V4 X
41 02200000 TAPEARMORAL. 1X10 MM. 040 KG. - 52.27 - 52.27
42 02200002 TIE WIRE AL 4 MM. 7.40 XG. - 826.58 - 826.58
43 02260200 PREFORMED DEAD END,FOR AERIAL CABLE 22KV. 120 2400 SET - 3.282.24 - 3,282.24
SQ.MM.
44 02300103 CONNECTOR,PG,3-BOLTALA-AACSR, 70-185 SQMM. 8.00 EACH - 243.52 - 243.52
.. 45 02330001 CLAMP,STIRRUPMAIN AL70-185,STR AA/CU9.25 MM. 0.60 EACH - 139.62 - 139.62
46 02330101 CLAMPHOT LINE,MAIN ALS0-120,TAP ALICU35-95 0.60 SET - 85.60 - 85.60
47 02400005 CONNECTOR,SPLICE,COM-TYPE, T-LOADED 120 AL 2.00 EACH - 40.78 - 40.78
48 02410005 CONNECTOR SPLICE.COM-TYPET-LESS 120 AL. 6.00 EACH - 70.92 - 70.92
49 02440000 SPACER,CABLE, 22KV, 120-185 SQ.MM. 33 KV. 95-120 102.00 SET - 25,838.64 - 25,838.64
SQ.MM.
50 02440100 CLAMP CABLE SUSPENSION OR CLAMP,GUY.TRIPLE BOLT  30.00 EACH - 759.00 - 759.00
(5904)
51 08040002 CONDUIT, PVC. RIGID DIM 20X4000 MM. 3.00 EACH 2 50.79 . 50.79
SUB TOTAL - 33,211.64 - 33,211.64
TOTAL MATERIAL COST 30,470.10  49,307.55 16,413.60 96,191.25
SUMMARY COST
FOREIGN LOCAL TOTAL
1) MATERIALS COST 430,470.10 149,307.55 579,777.65
2} TAXES DUTIES 16,413.60 16,413.60
3) LABOUR COST 63,944.00 63,944.00
4) TRANSPORTATION ( 2.0 % OF 142) 11,923.81 11,923.81
5) SURVEY SUPERVISION ( 30.0 % OF LABOUR COST ) 19,183.20 5 19,183.20
6) CONTINGENCY MISCELLANEOUS ( 10.0 % OF 1+2+3+445) 43,047.01 26,077.24 . 69,124.25

GRAND TOTAL 473,517.11 286,849.40 760,366.51
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ASSEMBLY NO.
-~ ¢ ~~
mMNNANTIAI KRR g
TABLE OF BARE CONDUCTOR CURRENT RATINGS
ﬁu?in&’ﬁm:q oK nrdldnu wowny
NOMINAL CROSS —SECTIONAL AREA mm CURRENT RATING Amperos
A~ "~ 4 AN ~ A~ LY « an~ -~
peamtian  |oaliRununwinan| oRukunie o:quIRON :aviRauunuingn | s:alinuude
Al ACSR Al—Alloy Al ACSR Al-Alloy
25 25/4 25 145 125 135
35 35/6 35 180 145 170
50 50/8 50 225 170 210
70 70/12 70 270 290 255
95 95/15 95 340 350 320
120 — — 390 — —_
185 —_ —_ 520 — —
240 — -\, 625 & —
400 = " 855 X —
AN L esmBendinfgiliay muaan, - 85
A~ ~ ~ o
2. esufunminieudfoinuman  muwen. 86
N~ M NN o
3 SRNIRUNISANINGUTIIALY N den. 725
NOTES L ALUMNIUM CONDUCTORS ACCORDNG TO TIS 85
2 ALUMINIUM CONDUCTORS STEEL REINFORCED ACCORDING TO TIS 86 .
3. ALUMINIUM-ALLOY CONDUCTORS ACCORDING TO TIS 725
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asRnanszudldsIutaniAllina A (SAC)
TABLE OF CURRENT RATINGS OF SPACED AERIAL CABLE

msussnawat?

ASSEMBL - NE

9208

LWElT9TH LBNRUS)
AARUSYEL: CURRENT RATING (Amperes)
(kV) AURAMUIBAYDVRIAEIUT (.M. )
VOLTAGE RATING |\ o0 iint CROSS—SECTION AREA OF CONDUCTOR (mm’ )
(kV)
50 70% | 95 120 150% ] 185 240*
22 180 | 220 270 | 315 0 | 410 490
33 w0 | 220 2710 | 315 60 | 410 490
MHIUIVR NOTES

L m'mm'ddmsmmuaa'\mﬁﬁuﬁmﬁ'\
a: amuuu ﬁwmmu‘tuu%nmﬂnamw

Lnaaaumﬁ WHERE .-
11 na‘mua\mnuaoa'mnu'[aun‘m 1.1 DIRECTLY EXPOSED TO SOLAR RADIATION,
L2 auily i.2 STILL AIR,

i3 amnnﬁtausau\mﬁu 40’ C

19 WIAAUIUARTNNNAIFIU [EC PUBLICATION
28T o982
* Sapvvindanilooiuua

L)

I

3

THIS TABLE IS USED FOR ALUMINIUN
AERIAL CABLE INSTALLED IN LOCATION

i.3 THE AMBIENT TEMPERATURE IS NOT IN
EXCESS OF 40" C .

THIS TABLE IS CALCULATED ACCORDING TO

IEC STANDARD PUBLICATION 2871982

# NO PURCHASING ANY MORE
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) n*.‘:dv:nouumﬁ 9203
~ VO Oa - - » .
AP HAAUAINN AN TI0IAIUAINTUIILY )t AL 22 kV ASSEMBLY NO.
TABLE OF SEQUENCE  IMPEDANCE  FOR Il AND 22 kV. LINE.
A C A B [
0—0.75 e 1.55 . T . . -
poe cwm - — 2.30 [P | i
: 2.00— 0.75 — 1.55 -{
{
14 8 <
- 2.30 |
SINGLE CIRQUIT LINE CONFIGURATION DOUBLE CIRCUIT
( DIMENSION IN M.)
AC RESISTANCE IMPEDANCE O LAOND./km
CONDUCTOR  SIZE
ITEM Q. / COND./ km SINGLE CIRCUIT DOUBLE CIRCUIT
2 DIA.OF STR. o o %
mm n}nlm%oggr 2C C 50 C X, = X, Ro + iXo X, = X, Ro *+ i%o
ALUMINIUM CONDUCTOR STEEL REINFORCED (ACSR)
496 I
] 25740 |2254)2254] 1.202823 | 1.348244 | 0.398347 Li,s;s',‘g} 0.413475 Jigf‘,giga F
1.08433] 1.232331
2 35/ 6.0 |270H270/1| 0.835339 | 0.936331 -| 0386891 | ) qaine~|- 0402019 +J2741390
3 | so/ 80 |3208{3201 | 0594775 | 0.666683 | 0.376216 f]’i%'g%go 0.391344 253%%87?5
611186 ;
4 70/ 12 )185/26{144/7]0.413227 | 0.463186 | 0356954 3,,582-,67 0.372082 fj-‘?,??.'ﬁgz
0.49108I 06 ]
5 95/ 15 [215/2167/7/0.306076 | 0343081 |0.347499 |iy574312 | 0.362627 ﬁz;%?gg?
&
R, = ZERO SEQUENCE  RESISTANCE X,= POSITIVE  SEQUENCE  REACTANCE
X, : ZERO SEQUENCE  REACTANCE X,: NEGATIVE  SEQUENCE  REACTANCE
N4ATUIALNA z\uu {T]?l ’] U ﬂ NOA “Winsipy S01-01516003
T 7 nnumﬁmuuu
wees L omn'w 3 (”bﬁh Woudfiun © wa. 20
JAN
HANYUIUN
~
Dufany ot ol m'zywjmwféuwunw{mdw Wilu
M"“""““"“""’“"“”’ WL 11 UK 22 K el
WINHIND e
SB2-015/20003
19103’3‘!!\11&]'1?)&719\?4&1 TABLE OF SEQUNCE IMPEDANCE iage il
. FOR 1l AND 22 kV LINE "'3“'3 nun Ny

s 21
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AINTATRTORRHARAALIATRAIMINTILY 1T 1R 22 KV

1

- - Y
R T E AN 4

9203

ASSEMBLY NO.

TABLE OF SEQUENCE IMPEDANCE FOR I AND 22 kV LINE

c A 8

= r’ ;

SINGLE CIRCUIT

200p+— 0.7 5 —fe— [ 351 QU

la o

LINE CONFIGURATION
{ DIMENSION IN W ]

2.30

1.4

DOUBLE CIRCUIT

AC RESISTANCE IMPEDANCE 0 /COND./ km
CONDUCTOR  SIZE
ITEM 0./ COND./ km SINGLE  CIRCUIT DOUBLE CIRCUIT
2 DIA.OF STR. o 0 e H = H
mm D oors 20 C sdc |x = x, | Rotixg | X, =%, | Ry*i%
ALL ALUMINIUM CONDUCTOR
. 422624 1.5670624
I 25 21477 | 1137143 | 1274624 | 0401496 | 5 cogz | 0-416624 1415755095
2 35 252/7 | 0.820006 |0.919246 | 0.391226 Ji'?gg%‘f‘g 0.406354 :ig.l:szs‘trgs
0.788146 0.936146
3 50 s02/7 | 05100 |0.640146 |0.379854 |, aneeer | 0-394982 |, 12734352
0.62007 0.768079
4 70 215n19 | o.a21161. | 0.472078 |0.366401 |4 03214 | 0381529 | j27208%
0.4 88589 0636589
5 95 252/t9 |0.303853 | 0.340589 [0.356424 |,j\ 583237 0-371552 |, 2710922
0.414432 0.56243
6 120 28509 |0.237695 | 0.266432 | 0348692 |, 575505 | 0-363820 +i2.703l920
0.323713 0.471713
7 185 252/37 | 0456761 | 07573 (0.334430 | EGEh S | 0349567 |5 s enozy
R, * ZERO SEQUENCE RESISTANCE X, = POSITIVE ~SEQUENCE REACTANCE
Xo : ZERO SEQUENCE REACTANCE Xz = NEGATIVE SEQUENCE REACTANCE
. !q A
Yoy a g
PR, . . ~ Y
~e3du a8 nasay m3 HONMA Whinuiuy SO1-015/16003
N Qmmﬂnouuu

"u(sz St .

mninun o > S d

Wanuraag
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ABYNNMIIUNAUA
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1] bg-:g,

~ o J

Woudtedun 19 n.n20
v I~
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. . N
mw"f?@q”u%ummw#nmdw
HauTurun 11 nfe 22xv
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A5 TRV TSI wauT 121 AWIALLAEINIASI UL 22 ILAS 33 kV

TABLE OF SEQUENCE IMPEDANCE FOR AERIAL CABLE 228 33KV

N1SUSINOULREN

ASSEMBLY NO. szo7

SPACER "HENDRIX (H-35D)"

CABLE CONFIGURATION
{ DIMENSION IN INCHES)

} "7 7| AC RESISTANCE
AERIAL CABLE SIZE IMPEDARNE
ITEM 2 OHM /COND./ km OHM /COND./ km
mm .
20¢C 50°C X1 =Xz Ro + jXo
! 50 0.592145 |0.663703 |0.287437 | 0.841474+|1.796798
2 95 0.313270 |0.351075 |0.267778 |0.528846+(1.777150
3 120 0.245339 [0.274924 [0.260017 |0.452695+1.769390
4 185 0.161513 |0.180927 |0.245611 |0.358698+i1.754950
5 240 0.122677 |0.137359 |0.237343 [0.315130 +j1.746725
X1 = POSITIVE SEQUENCE REACTANCE Ro = ZERO SEQUENCE RESISTANCE
X2 = MNEGATIVE SEQUENCE  REACTANCE Xo = ZERO SEQUENCE REACTANCE
, \
:l.':.. I -

b 4
gt b heasr o) 130,318, 30
i :
gﬁﬁ{tg'\ . .y Geeeeee—— L, e aa O\ L eeeaenee
ans | A, L. s
wain L S asnBinfuddufivautsesngimiaainia : R

5 ' 2UV 22 1A% UAZ 33 KV N T R A Sk
i 15/30004
TABLE OF SEQUENCE  IMPEDANCE 1S82-015(30001
1 ows e Pras y
FOR AERIAL CABLE 228 33KV TN L
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1. Form frmFirst

Private Sub Commandl_Click(Index As Integer)
frmInput.Show
End Sub

Private Sub Command2_Click()

Dim rpt As DataReport
Dim datEnv As DataEnvironment
Set rpt = New DataReport
Set datEnv = New DataEnvironment
Set rpt.DataSource = datEnv
rpt.Show
Set rpt = Nothing
Set datEnv = Nothing

End Sub

Private Sub Command3_Click()
Unload Me
End Sub



2. Form frmlInput

Option Explicit

Public System As Double

Public UsefulLife As Long

Public PowerFactor As Double

Public CoeffLLoss As Double

Public TariffRate As Double

Public DiscountRate As Double
Public Resistance As Double

Public InflationRate As Double
Public PowerMax As Double

Public LossFactorEquation As Integer
Public colCable As Collection

Public colSelectedCable As Collection
Private oCable As clsCable

Private Sub cboDefault Click()
'iTvnAAT Default Input

Me.cboSystem.Text = "22.00"
Me.cboUsefulLife. Text ="10"
Me.cboCoeffLoss. Text = "0.10715"
Me.cboDiscountRate.Text = "8"
Me.cbolnflationRate. Text = "5"
Me.cboPowerMax.Text = "7"

End Sub

Private Sub cboUsefulLife_LostFocus()
UsefulLife = Val(cboUsefulLife)
End Sub
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Private Sub cmdCableData_Click()
' WAV Form SEasidungavdBiAlla

frmDataCable.Show vbModal
‘Refresh s1edadratailia

IstType.Clear
GetCable
End Sub

Private Sub cmdClear_Click()
Me.cboSystem.Text = ""
Me.cboUsefulLife. Text = ""
Me.cboCoeffLoss. Text=""
Me.cboDiscountRate. Text = ""
Me.cbolnflationRate. Text = "*
Me.cboPowerMax.Text =""

End Sub

Private Sub cmdExit_Click()
Unload Me
frmFirst.Show

End Sub

Private Sub CmdGrowth_Click()
UsefulLife = Val(cboUsefulLife)
frmGrowthRate.Show

End Sub

Private Sub CmdLoadfactor_Click()
UsefulLife = Val(cboUsefulLife)
CoeffLoss = Val(cboCoeffLoss)
frmLoadfactor.Show

End Sub

17
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Private Sub cmdLossFactor_Click()
On Error Resume Next
Dim x As Integer
Dim test As String
Dim n As Integer
ReDim arrLossFactor(frmInput.UsefulLife)
Dim LossFactorEquation As Integer
If Optionl.Value = True Then
LossFactorEquation = 1
Else
LossFactorEquation 2
End If
Forn =1 To Val(cboUsefulLife.Text)
arrLossFactor(n) = LossFactor(Val(cboCoeffLoss.Text), arrLoadFactor(n), LossFactorEquation)
Nextn
For x = 1 To UBound(arrLossFactor)
test = test + "LoadFactor(" + CStr(x) + ")-" + CStr(arrLoadFactor(x)) + "  LossFactor(" +
CStr(x) + ")-" + CStr(arrLossFactor(x)) + vbCrLf
Next x
MsgBox test
End Sub

Private Sub CmdPowerFactor_Click()
UsefulLife = Val(cboUsefulLife)
CoeffLoss = Val(cboCoeffLoss)
frmPowerFactor.Show

End Sub



Private Sub cmdShowResult_Click()
Dim n As Integer
Dim frmSR As frmShowResult
If Not validateInput Then
MsgBox "laugayalainsu w3a lalatianuszinmany”, vbExclamation + vbOKOnly
Exit Sub
End If

a o -
magAluangniaan

Call GetSelectedCable

fimnaA Input InfusudsAN 1
System = Val(cboSystem.Text) * 1000
UsefulLife = Val(cboUsefulLife)
CoeffLoss = Val(cboCoeffLoss.Text)
DiscountRate = Val(cboDiscountRate. Text)
InflationRate = Val(cboInflationRate. Text)
PowerMax = Val(cboPowerMax.Text)
ReDim arrLossFactor(Usefullife)
Dim LossFactorEquation As Integer
If Optionl.Value = True Then
LossFactorEquation = 1
Else
LossFactorEquation = 2
End If
Forn =1 To UsefulLife
arrLossFactor(n) = LossFactor(CoeffLoss, arrLoadFactor(n), LossFactorEquation)
Nextn

Set frmSR = New frmShowResult
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" Load UaZudnu Form ShowResult
Load frmSR
frmSR.Show
End Sub

Private Sub CmdTariffRate_Click()
UsefulLife = Val(cboUsefulLife)
CoeffLoss = Val(cboCoeffLoss)
InflationRate = Val(cboInflationRate)
frmTariffRate.Show

End Sub

Private Sub Form_Initialize()
IstType.Clear
GetCable

End Sub

dmiumsemsaeadaniguidanan List luniiea
Public Sub GetSelectedCable()
Dim i As Integer

Dim n As Integer

v - - J -3
‘4370 Collection dm3uifiulawiz Object tALla Nignidan

Set colSelectedCable = New Collection

Jugum Object figmAanuazifulalu collection
For n=0 To IstType.ListCount - 1
If IstType.Selected(n) Then
Fori=1 To colCable.Count
Set oCable = colCable.Item(i)
If oCable.CableType = IstType.List(n) Then
colSelectedCable.Add oCable



End If
Set oCable = Nothing
Next i
End If
Nextn

End Sub

‘get mauAiasn Database
Public Sub GetCable()
Dim oConn As ADODB.Connection
Dim strConn As String
Dim rs As ADODB.Recordset
Dim strSQL As String
On Error GoTo errHandle:

'MUANTSARAD Database W% ODBC Tatld DSN = CABLE

strConn = "DSN=CABLE;UID=;PSW=;"
Set oConn = New ADODB.Connection

0Conn.Open strConn

'IMMUA SAL Command

strSQL = "Select

ID,TYPE,DESC,INSTALL_COST,AOMC_COST,CURRENT_LMT,RESISTANCE from

TB_DATA_OF_CABLE order by TYPE"

Set rs = oConn.Execute(strSQL)

‘4579 Collection dm3utfu Object dwLALUA
Set colCable = New Collection
While Not rs.EOF Or (rs Is Nothing)

With rs

#3709 Object @wiAlla uasimua Property Infiu Object

Set oCable = New clsCable
oCable.ID == .Fields(0)
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oCable.CableType = .Fields(1)
oCable.Description = .Fields(2)
oCable.InstallationCost = .Fields(3)
oCable.OMCost = .Fields(4)
oCable.CurrentLimit = .Fields(5)
oCable.Resistance = .Fields(6)
colCable.Add oCable

"RNZBAELA List
IstType.AddItem .Fields(1)
.MoveNext
Set oCable = Nothing

End With
Wend
Set oConn = Nothing
Set rs = Nothing
Exit Sub
errHandle:
MsgBox "Can't connect to Database"
Set oConn = Nothing
Set rs = Nothing
End Sub

‘nimaaumsﬁauﬁaga Input '51 gnﬁauua:ﬁiuﬁm 'Vﬁﬂhi
Private Function validateInput() As Boolean
validateInput = False
If cboSystem.Text = "" Or cboUsefulLife.Text="" Or _
cboCoeffLoss.Text="" Or _
cboDiscountRate ="" Then
Exit Function

End If
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Dim n As Integer
For n =0 To IstType.ListCount - 1
If IstType.Selected(n) Then
validateInput = True
End If
Nextn

End Function

Private Sub Optionl_Click()
If Option1.Value Then
LossFactorEquation = 1
Else
LossFactorEquation = 2
End If
End Sub

Private Sub Option2_Click()
If Option2.Value Then
LossFactorEquation =2
Else
LossFactorEquation = 1
End If
End Sub
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3. From frmDataCable
Option Explicit
Public Enum OperationMode
mView =0
minsert = 1
mEdit=2
End Enum
Private mOperation As OperationMode
Private strConn As String
Private oConn As ADODB.Connection
Private rs As ADODB.Recordset
Private strSQL As String
Private Sub cmdCancel_Click()
DisplayCable 'llt’fm'l’!'a'.l;l,ﬁ Cable 1u Textbox
mOperation = mView '1IMUA Mode M3 v'inmnﬁu'lﬂ?j Mode "View"
SetBackGround mView 'Mnuad Background Y83 TextBox 14 Mode "View"
UpdateControl mView 111U Control A m1soR 19111814 Mode "View"
End Sub

'‘aud0)a08N9IN Database
Private Sub cmdDelete Click()
If MsgBox(" Are you sure to delete this item?", vbYesNo + vbQuestion) = vbYes Then
rs.Delete
rs.Update
rs.MovePrevious
End If
If 1s.EOF Then
rs.MoveLast
End If
DisplayCable
End Sub



Private Sub cmdEdit_Click()
mOperation = mEdit
SetBackGround mEdit
UpdateControl mEdit
txtCableType.SetFocus

End Sub

Private Sub cmdInsert_Click()
mOperation = mInsert
ClearControl
SetBackGround mlInsert
UpdateControl mInsert
txtCableType.SetFocus

End Sub

'fMUA Mode MINIIU = "Edit"
"TMuad Background 484 TextBox 14 Mode "Edit"

'fMuA Control N30 1A 14 Mode "View"

'IMUA Mode NSNINU = "Insert”
‘d1adoyaly Textbox
'fnuad Background 984 TextBox 14 Mode "Insert"

'fMuA Control Neu150¥11911 1414 Mode "Insert”

Private Sub cmdMoveFirst_Click()

If Not rs.BOF Then
rs.MoveFirst
If rs. EOF Then

rs.MoveFirst

End If
DisplayCable

End If

UpdateControl mView

End Sub

Private Sub cmdMoveLast_Click()

If Not rs.EOF Then
rs.MoveLast
If rs.EOF Then
rs.MoveLast

End If
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DisplayCable
End If
UpdateControl mView
End Sub

Private Sub cmdMoveNext_Click()
If Not rs.EOF Then
rs.MoveNext
If rs.EOF Then
rs.MoveLast
End If
DisplayCable
End If
UpdateControl mView
End Sub

Private Sub cmdMovePrevious_Click()
If Not rs.BOF Then
rs.MovePrevious
If rs.BOF Then
rs.MoveFirst
End If
DisplayCable
End If
UpdateControl mView
End Sub

'fmMuA Control fiausoriians18lundas Mode
Private Sub UpdateControl(mode As OperationMode)
Select Case mode
Case 0 'View mode

cmdMoveNext.Enabled = True
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cmdMoveLast.Enabled = True
cmdMoveFirst.Enabled = True
cmdMovePrevious.Enabled = True
cmdCancel.Enabled = False
cmdSave.Enabled = False
cmdInsert.Enabled = True
cmdEdit.Enabled = True
cmdDelete.Enabled = True
Me.txtCableType.Locked = True
Me.txtDescription.Locked = True
Me.txtInstallCost.Locked = True
Me.txtOMC.Locked = True
Me.txtCurrent.Locked = True
Me.txtResistance.Locked = True
Case 1 'Insert mode
cmdCancel.Enabled = True
cmdSave.Enabled = True
cmdInsert.Enabled = False
cmdEdit.Enabled = False
cmdDelete.Enabled = False
cmdMoveNext.Enabled = False
cmdMoveLast.Enabled = False
cmdMoveFirst.Enabled = False
cmdMovePrevious.Enabled = False
Me.txtCableType.Locked = False
Me.txtDescription.Locked = False
Me.txtInstallCost.Locked = False
Me.txtOMC.Locked = False
Me.txtCurrent.Locked = False
Me.txtResistance.Locked = False
Case 2 'Edit mode

cmdCancel.Enabled = True



cmdSave.Enabled = True
cmdInsert.Enabled = False
cmdEdit.Enabled = False
cmdDelete.Enabled = False
cmdMoveNext.Enabled = False
cmdMoveLast.Enabled = False
cmdMoveFirst.Enabled = False
cmdMovePrevious.Enabled = False
Me.txtCableType.Locked = False
Me.txtDescription.Locked = False
Me.txtInstallCost.Locked = False
Me.txtOMC.Locked = False
Me.txtCurrent.Locked = False
Me.txtResistance.Locked = False
End Select
End Sub

Fradoyalu Textbox

Private Sub ClearControl()
Me.txtCableType.Text =""
Me.txtDescription. Text = ""
Me.txtInstallCost. Text =""
Me.txtOMC.Text=""
Me.txtCurrent =""
Me.txtResistance = ""

End Sub

'Save Soyafitiy 3o udly as Database
Private Sub cmdSave_Click()

Dim strCableType As String

Dim strDescription As String

Dim dblInstallcost As Double
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Dim dblOMC As Double

Dim dblCurrent As Double

Dim dblResistance As Double

strCableType = txtCableType.Text

strDescription = txtDescription.Text

dblInstallcost = CDbl(txtInstallCost.Text)

dblOMC = CDbl(txtOMC.Text)

dblCurrent = CDbl(txtCurrent.Text)

dblResistance = CDbl(txtResistance.Text)

If mOperation = mInsert Then
rs.AddNew
rs.Fields(1) = strCableType
rs.Fields(2) = strDescription
rs.Fields(3) = dblInstallcost
1s.Fields(4) = dbIOMC
rs.Fields(5) = dblCurrent
rs.Fields(6) = dblResistance
rs.Update

Elself mOperation = mEdit Then
rs.Fields(1) = strCableType
rs.Fields(2) = strDescription
rs.Fields(3) = dblInstallcost
rs.Fields(4) = dbIOMC
rs.Fields(5) = dblCurrent
rs.Fields(6) = dblResistance

rs.Update
End If
mOperation = mView 'iMuA Mode msv‘iwmnﬁu"lﬂ'cj Mode "View"
UpdateControl mView '$MUA Control Hasan1a11 1811 Mode "View"
SetBackGround mView 'fruad Background Y93 TextBox 14 Mode "View"

End Sub



Private Sub Command1_Click()
Unload Me
End Sub
Private Sub Form_Load()
LoadCable
UpdateControl mView
ClearControl
DisplayCable
End Sub
wanadexya Cable U Textbox
Private Sub DisplayCable()
With rs
txtCableType.Text = .Fields(1)
txtDescription. Text = .Fields(2)
txtInstallCost.Text = .Fields(3)
txtOMC.Text = .Fields(4)
txtCurrent.Text = .Fields(5)
txtResistance. Text = .Fields(6)
End With
End Sub
'IMuAR Background ¥94 TextBox 1UilAaY Mode
Private Sub SetBackGround(mode As OperationMode)
Select Case mode
Case 0 ' view mode
Me.txtCableType.BackColor = &HCOFFFF
Me.txtDescription.BackColor = &HCOFFFF
Me.txtInstallCost.BackColor = &HCOFFFF
Me.txtOMC.BackColor = &HCOFFFF
Me.txtCurrent.BackColor = &HCOFFFF
Me.txtResistance.BackColor = &HCOFFFF
Case 1, 2 ' insert & update mode

Me.txtCableType.BackColor = &H80000005
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Me.txtDescription.BackColor = &H80000005
Me.txtInstallCost.BackColor = &H80000005
Me.txtOMC.BackColor = &H80000005
Me.txtCurrent.BackColor = &H80000005
Me.txtResistance.BackColor = &H80000005
End Select
End Sub
Private Sub Form_Unload(Cancel As Integer)
Set rs = Nothing
Set oConn = Nothing
End Sub
' Load ﬂagainn Database
Public Sub LoadCable()
On Error GoTo errHandle:
'R IMUANISAAAD Database K11 ODBC Taul¥ DSN = CABLE
strConn = "DSN=CABLE;UID=;PSW=;"
Set oConn = New ADODB.Connection
oConn.Open strConn
'IMUA SQL Command
strSQL = "Select
ID,TYPE,DESC,INSTALL COST,AOMC_COST,CURRENT_LMT,RESISTANCE from
TB_DATA_OF_CABLE order by TYPE"
Set rs = New ADODB.Recordset
iudeyacunidiailu s rs (Recordset)
rs.0Open strSQL, oConn, adOpenKeyset, adLockOptimistic
Debug.Print rs.CursorType
Exit Sub
errHandle:
MsgBox "Can't connect to Database”
Set rs = Nothing
Set oConn = Nothing
End Sub
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4. Form frmGrowthRate
Private Sub cmdDefault Click()

Dim n As Integer
ReDim arrGrowthRate(10)
arrGrowthRate(1) = 7.08
arrGrowthRate(2) = 7.66
arrtGrowthRate(3) = 8
arrGrowthRate(4) = 8.13
arrGrowthRate(5) = 7.83
arrGrowthRate(6) = 7.58
arrGrowthRate(7) = 7.36
arrGrowthRate(8) = 7.18
arrGrowthRate(9) = 7.02
arrGrowthRate(10) = 6.92

For n =1 To IstMain.ListItems.Count
IstMain.ListIterns(n).ListSubItems(1).Text = CStr(arrGrowthRate(n))
Nextn

End Sub

Private Sub cmdOK_Click()
Unload Me
End Sub

Private Sub Form_GotFocus()
txtGrowthRate.SetFocus
End Sub

Private Sub Form Load()
On Error Resume Next
Dim i As Integer

IstMain.ColumnHeaders(1).Width = 0.32 * IstMain.Width



IstMain.ColumnHeaders(2).Width = 0.6 * IstMain. Width
If UBound(arrGrowthRate) <> frmlnput.UsefulLife Then
ReDim arrGrowthRate(frmInput.UsefulLife)
End If
For i =1 To frmInput.UsefulLife
IstMain.ListItems.Add i, , CStr(i)
IstMain.ListItems(i).ListSubltems.Add 1, , FormatNumber(CStr(arrGrowthRate(i)), 2)
arrGrowthRate(i) = "0.00"
Nexti

End Sub

Private Sub Form_Unload(Cancel As Integer)
Dim n As Integer
For n =1 To IstMain.ListItems.Count
arrGrowthRate(n) = Val(IstMain.ListItems(n).ListSubltems(1).Text)
Nextn

End Sub

Private Sub IstMain_ItemClick(ByVal Item As MSComctlLib.Listitem)
xtYear.Text = Item. Text
txtGrowthRate. Text = Item.Subltems(1)

End Sub

Private Sub IstMain_KeyPress(KeyAscii As Integer)
If KeyAscii = vbKeyReturn Then
txtGrowthRate.SetFocus
txtGrowthRate.SelStart = 0
txtGrowthRate.SelLength = Len(txtGrowthRate. Text)
End If
End Sub
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Private Sub txtGrowthRate KeyPress(KeyAscii As Integer)
Dim n As Integer
If KeyAscii = vbKeyReturn Then
If IstMain.MultiSelect Then
For n =1 To IstMain.ListItems.Count
If IstMain.ListItems(n).Selected Then
IstMain.ListItems(n).ListSubltems(1).Text =
FormatNumber(Val(txtGrowthRate. Text), 2)
arrGrowthRate(n) = Val(txtGrowthRate. Text)
End If
Nextn
Else
IstMain.ListItems(IstMain.SelectedItem.Index).ListSubltems(1).Text =
FormatNumber(Val(txtGrowthRate. Text), 2)
arrGrowthRate(IstMain.SelectedItem.Index) = Val(txtGrowthRate. Text)
End If
IstMain.SetFocus
End If
End Sub
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5. Form frmLoadfactor
Private Sub cmdDefault_Click()

Dim n As Integer

ReDim arrLoadFactor(10)
arrLoadFactor(1) = 77.56
arrLoadFactor(2) = 77.66
arrLoadFactor(3) = 77.74
arrLoadFactor(4) = 77.78
arrLoadFactor(5) = 77.81
arrLoadFactor(6) = 77.84
arrLoadFactor(7) = 77.87
arrLoadFactor(8) = 77.89
arrLoadFactor(9) = 77.92
arrLoadFactor(10) = 77.95

For n =1 To IstMain.ListItems.Count
IstMain.ListItems(n).ListSubltems(1).Text = CStr{arrloadFactor(n))
Nextn
End Sub

Private Sub cmdOK_Click()
Unload Me
End Sub

Private Sub Form_GotFocus()
txtLoadFactor.SetFocus
End Sub

Private Sub Form_Load()
On Error Resume Next
Dim i As Integer

IstMain.ColumnHeaders(1).Width = 0.32 * IstMain. Width
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Private Sub IstMain_KeyPress(KeyAscii As Integer)
If KeyAscii = vbKeyReturn Then
txtLoadFactor.SetFocus
txtLoadFactor.SelStart = 0
txtLoadFactor.SelLength = Len(txtLoadFactor. Text)
End If
End Sub

Private Sub txtLoadFactor_KeyPress(KeyAscii As Integer)
Dim n As Integer
If KeyAscii = vbKeyReturn Then
If IstMain.MultiSelect Then
For n = 1 To IstMain.ListItems.Count
If IstMain.ListItems(n).Selected Then
IstMain.ListItems(n).ListSubltems(1).Text =
FormatNumber(Val(txtLoadFactor.Text), 2)
arrLoadFactor(n) = Val(txtLoadFactor.Text)
End If
Nextn
Else
IstMain.ListItems(IstMain.SelectedItem.Index).ListSubltems(1).Text =
FormatNumber(Val(txtLoadFactor.Text), 2)
arrLoadFactor(IstMain.SelectedItem.Index) = Val(txtLoadFactor.Text)
End If
IstMain.SetFocus
End If
End Sub
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6. Form frmPowerFactor

Private Sub cmdDefault_Click()
Dim n As Integer
ReDim arrPowerFactor(10)

arrPowerFactor(1) = 0.875

arrPowerFactor(2) = 0.875
arrPowerFactor(3) = 0.875
arrPowerFactor(4) = 0.875
arrPowerFactor(5) = 0.875
arrPowerFactor(6) = 0.875
arrPowerFactor(7) = 0.875
arrPowerFactor(8) = 0.875
arrPowerFactor(9) = 0.875
arrPowerFactor(10) = 0.875

For n=1 To IstMain.ListItems.Count

IstMain.ListItems(n).ListSubltems(1). Text = CStr(FormatNumber(arrPowerFactor(n), 2))
Nextn

End Sub

Private Sub cmdOK_Click()
Unload Me
End Sub

Private Sub Form_GotFocus()
txtPowerFactor.SetFocus

End Sub



139

Private Sub Form_Load()

On Error Resume Next

Dim i As Integer

IstMain.ColumnHeaders(1).Width = 0.32 * IstMain.Width

IstMain.ColumnHeaders(2).Width = 0.6 * IstMain.Width

If UBound(arrPowerFactor) <> frmInput.UsefulLife Then
ReDim arrPowerFactor(frmInput.UsefulLife)

End If

For i=1 To frmInput.UsefulLife
IstMain.ListItems.Add i, , CStr(i)
IstMain.ListItems(i).ListSubltems.Add 1, , FormatNumber(CStr(arrPowerFactor(i)), 2)
arrPowerFactor(i) = "0.00"

Next i

End Sub

Private Sub Form_Unload(Cancel As Integer)

Dim n As Integer

ReDim arrLossFactor(frmInput.UsefulL ife)

Dim LossFactorEquation As Integer

If frmInput.Optionl.Value = True Then
LossFactorEquation = 1

Else
LossFactorEquation = 2

End If

For n =1 To IstMain.ListItems.Count
arrPowerFactor(n) = Val(IstMain.ListItems(n).ListSubItems(1).Text)

arrLossFactor(n) = LossFactor(frmInput.CoeffLoss, arrPowerFactor(n), LossFactorEquation)
Nextn

End Sub



140

Private Sub IstMain_ItemClick(ByVal Item As MSComctlLib.Listltem)
txtYear.Text = Item.Text
txtPowerFactor.Text = Item.Subltems(1)

End Sub

Private Sub IstMain_KeyPress(KeyAscii As Integer)
If KeyAscii = vbKeyReturn Then
txtPowerFactor.SetFocus
txtPowerFactor.SelStart = 0
txtPowerFactor.SelLength = Len(txtPowerFactor.Text)
End If
End Sub

Private Sub txtPowerFactor_KeyPress(KeyAscii As Integer)
Dim n As Integer
If KeyAscii = vbKeyReturn Then
If IstMain.MultiSelect Then
Forn =1 To IstMain.ListItems.Count
If IstMain.ListItems(n).Selected Then
IstMain.ListItems(n).ListSubltems(1).Text =
FormatNumber(Vai(bEti’owerFactor.Text), 2)
arrPowerFactor(n) = Val(txtPowerFactor.Text)
End If
Nextn
Else
IstMain.ListItems(IstMain.SelectedItem.Index).ListSubltems(1).Text =
FormatNumber(Val(txtPowerFactor.Text), 2)
arrPowerFactor(IstMain.SelectedItem.Index) = Val(txtPowerFactor.Text)
End If
IstMain.SetFocus
End If
End Sub



141

7. Form frmTariffRate
Option Explicit
Private Sub CmdCalculate_Click()
Dimn As Long
Dim y As Long
Dim i As Double
Dim Base As Double
Dim Ft0 As Double
i = Val(txtInflation.Text)
Base = Val(txtBase.Text)
Ft0 = Val(txtFt0.Text)
For n =1 To frmInput.UsefulLife
anrFt(n) =Ft0 * (1 + (i/ 100)) A (n - 1))
arrTariffRate(n) = Base + artFt(n)
For y = 1 To IstMain.Listltems.Count
IstMain.ListItems(y).ListSubltems(1). Text = CStr(FormatNumber(arr TariffRate(y), 4))
Nexty
Nextn

End Sub

Private Sub cmdOK_Click()
Unload Me
End Sub

Private Sub Form_GotFocus()
txtTariffRate.SetFocus

End Sub

Private Sub Form_Load()
On Error Resume Next
Dim i As Integer

txtInflation.Text = frmInput.InflationRate
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IstMain.ColumnHeaders(1).Width = 0.32 * IstMain. Width

IstMain.ColumnHeaders(2). Width = 0.6 * IstMain.Width

If UBound(arrTariffRate) <> frmInput.UsefulLife Then
ReDim anrTariffRate(frmInput.UsefulLife)

End If

If UBound(arrFt) <> frmInput.UsefulLife Then
ReDim arrFt(frmInput.UsefulLife)

End If

Fori=1 To frmInput.UsefulLife
IstMain.ListItems.Add i, , CStr(i)
IstMain.ListItems(i).ListSubltems.Add 1, , FormatNumber(CStr{arrTariffRate(i)), 2)
arrTariffRate(i) = "0.00"

Next i

End Sub

Private Sub Form_Unload(Cancel As Integer)

Dim n As Integer

ReDim arrLossFactor(frminput.UsefulLife)

Dim LossFactorEquation As Integer

If frmInput.Option1.Value = True Then
LossFactorEquation = 1

Else
LossFactorEquation = 2

End If

For n =1 To IstMain.ListItems.Count
arrTariffRate(n) = Val(lstMain.ListItemns(n).ListSubItems(1).Text)
arrLossFactor(n) = LossFact.or(fmﬂnput.Coefﬂ.oss, arrTariffRate(n), LossFactorEquation)

Nextn

End Sub



Private Sub IstMain_ItemClick(ByVal Item As MSComctILib.ListItem)
txtYear.Text = Item.Text
txtTariffRate.Text = Item.Subltems(1)

End Sub

Private Sub IstMain_KeyPress(KeyAscii As Integer)
If KeyAscii = vbKeyReturn Then
txtTariffRate.SetFocus
txtTariffRate.SelStart = 0
txtTariffRate.SelLength = Len(txtTariffRate. Text)
End If
End Sub

Private Sub txtTariffRate_KeyPress(KeyAscii As Integer)
Dim n As Integer
If KeyAscii = vbKeyReturn Then
If IstMain.MultiSelect Then
For n =1 To IstMain.ListItems.Count

If IstMain.ListItems(n).Selected Then
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IstMain.Listitems(n).ListSubltems(1).Text = FormatNumber(Val(txtTariffRate. Text), 2)

arrTariffRate(n) = Val(txtTariffRate. Text)
End If
Nextn

Else

IstMain.ListItems(IstMain.SelectedItem.Index).ListSubltems(1).Text =

FormatNumber(Val(txtTariffRate.Text), 2)

arrTariﬂRate(istMain.SelectedItem.Index) = Val(txtTariffRate. Text)

End If
IstMain.SetFocus
End If

End Sub
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8. Form ShowResult
Option Explicit
Public colCable As Collection
Private oCable As clsCable
Public System As Double
Public UsefulLife As Long
Public PowerFactor As Double
Public LoadFactor As Double
Public CoeffLoss As Double
Public TariffRate As Double
Public DiscountRate As Double
Public GrowthRate As Double
Public Resistance As Double
Public InflationRate As Double
Public PeakCurrent As Double
Public OMC As Double
Public TOMC As Double
Public mPWOMC As Double
Public LS As Double
Private oConn As ADODB.Connection
Private strConn As String
Private rs As ADODB.Recordset
Private strSQL As String
Private Sub cmdShowLossFactor_Click()
Dim x As Integer
Dim test As String
For x = 1 To UBound(arrLossFactor)
test = test + "LoadFactor(" + CStr(x) + ")-" + CStr{arrLoadFactor(x)) + "  LossFactor(" +

CStr(x) + ")-" + CStr{arrLossFactor(x)) + vbCrLf

Next x

' MsgBox test

End Sub
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Private Sub cmdShowReport_Click()
Dim rpt As DataReport
Dim datEnv As DataEnvironment
Set rpt = New DataReport
Set datEnv = New DataEnvironment
Set rpt.DataSource = datEnv
pt.Show
Set rpt = Nothing
Set datEnv = Nothing

End Sub

Private Sub Commandl_Click()
Unload Me
frmInput.Show

End Sub

Private Sub Command2_Click()

Call Shell("C:\program files\microsoft office\officel10\excel.exe
C:\OptimalSelectionConductor\graph.xls", vbNormalFocus)
End Sub

Private Sub Form_Load()
Dim i As Integer
System = frmInput.System
UsefulLife = frmInput.UsefulLife
PowerFactor = frmInput.PowerFactor
CoeffLoss = frmInput.CoeffLoss
TariffRate = frmInput.TariffRate
DiscountRate = frmInput.DiscountRate
InflationRate = frmInput.InflationRate
Set colCable = frmInput.colSelectedCable
TabResult.Tabs.Clear
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Fori=1 To colCable.Count
Set oCable = New clsCable
With colCable
Set oCable = colCable.Item(i)
TabResult.Tabs.Add i, , oCable.CableType

""""Calculate Result"'""""""

End With
Next i
wO'C*4ADA " AAANY 1A § Database
SaveTempResult
Set oCable = colCable(1)
Call ShowResult(oCable)
Set oCable = Nothing
End Sub

Public Sub ShowResult(oCable As clsCable) -
Dim PeakMVA As Double
Dim i As Long
Dim bEnd As Boolean
Dim dbIPWLC As Double
Dim dbIPWTC As Double
Dim Load As Long
PeakMVA = PeakPowerM VA (frmInput.System, oCable.CurrentLimit)
mPWOMC = PWOMC(frmInput.DiscountRate, frmInput.UsefulLife, oCable.OMCost,
InflationRate)
"mm* ShowHeader """
Me.txtCoeffLoss.Text = frmInput.CoeffLoss
Me.txtDiscountRate.Text = frmInput.DiscountRate
Me.txtPeakMVA.Text = FormatNumber(PeakMVA, 2)
Me.txtPeakCurrent.Text = oCable.CurrentLimit

Me.txtInflationRate = frmInput.InflationRate
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"""ShowDetaij]""""""
bEnd = False
IstMain.ListItems.Clear
i=1
Do
Load = (1000000 * (i - 1))
If Load = 0 Then
mPWOMC =0
Else
mPWOMC = PWOMC(frmInput.DiscountRate, frmInput.UsefulLife, oCable.OMCost,
InflationRate)
End If
dbIPWLC = PWLC(frmInput.System, frmInput.UsefulLife, Load, arrPowerFactor,
oCable.Resistance, arrLossFactor, anrTariffRate, oCable.CurrentLimit, frmInput.DiscountRate,
arrGrowthRate)
dbIPWTC = dbIPWLC + oCable.InstallationCost + mPWOMC
If dbIPWLC = 0 And i < 1 Or Load > (frmInput.PowerMax * 1000000) Then 'except
i=1 -~->PWLC
bEnd = True
Else
‘Display
Me.lstMain.ListItems.Add i, "a" & i,i - 1
Me.IstMain.ListItems(i).ListSubltems.Add 1, "A",
FormatNumber{oCable.InstallationCost, 2)
Me.IstMain. ListItems(i).ListSubltems.Add 2, "B", FormatNumber(mPWOMC, 2)
Me.IstMain.ListItems(i).ListSubltems.Add 3, "C", FormatNumber(dbIPWLC, 2)
Me.IstMain.ListItems(i).ListSubltems.Add 4, "D", FormatNumber(dbIPWTC, 2)
End If
i=i+1
Loop Until bEnd
End Sub
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Private Sub TabResult_Click()
Set oCable = colCable(TabResult.SelectedItem.Index)
Call ShowResult(oCable)
Set oCable = Nothing

End Sub

Private Sub SaveTempResult()

Dim PeakMVA As Double

Dimi As Long

Dim n As Long

DPim bEnd As Boolean

Dim dbIPWLC As Double

Dim dbIPWTC As Double

Dim Load As Long

Dim objCable As clsCable

strConn = "DSN=CABLE;UID=;PWD=;"

Set 0Conn = New ADODB.Connection

oConn.Open strConn

Set rs = New ADODB.Recordset

"xex**Clear Temp Table ¥**¥*seasntasssssnsss

strSQL = "delete * from TB_RESULT HEADER_TMP"

1s.0pen strSQL, oConn

strSQL = "delete * from TB_RESULT DETAIL_TMP"

15.0pen strSQL, oConn

Pkl sk ok kkk ko Rk kR kkRkkkkkkkkkkkkkkkkkkkRhkd

Forn=1 To colCable.Count
Set objCable = colCable.Item(n)
PeakMVA = PeakPowerMVA(System, objCable.CurrentLimit)
LS = LossFactor(CoeffLoss, LoadFactor, frmInput.LossFactorEquation)
"#*xx8328]nsert into TB_RESULT_HEADER TMP *s*s*ssssxssxs
strSQL = "Insert into TB_RESULT _HEADER_TMP(JOB_NBR,

CABLE_TYPE ID,SYSTEM, USEFUL LIFE," & _
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"POWER_FACTOR, LOAD_FACTOR, COEFF_OF_LOSS, TARRIFF RATE,
INTEREST_RATE, GROWTH_RATE, PEAK_POWER, LOSS_FACTOR, AOMC_COST,
INFLATION_RATE,CABLE_TYPE_NAME,CREATED DATE)" & _

"Values('TMPOO1', " & objCable.ID & "," & System & "," & UsefulLife & "," & _

PowerFactor & "," & LoadFactor & "," & CoeffLoss & "," & TariffRate & "," &
DiscountRate & "," & GrowthRate & "," & PeakMVA & "," & _
LS & "," & objCable.OMCost & "," & InflationRate & "," & objCable.CableType
& """ & Now & )"
Debug.Print strSQL
rs.0pen strSQL, oConn
vk ok Rk Rk kR kR R Rk kR kR ko kkkkk kR ko kR kR
bEnd = False
i=1
Do
Load = (1000000 * (i - 1))
If Load = 0 Then
mPWOMC =0
Else
mPWOMC = PWOMC(DiscountRate, UsefulLife, objCable. OMCost, InflationRate)
End If
dbIPWLC = PWLC(System, UsefulLife, Load, arrPowerFactor, objCable.Resistance,
arrLossFactor, arrTariffRate(), objCable.CurrentLimit, DiscountRate, arrGrowthRate)
dbIPWTC = dbIPWLC + objCable.InstallationCost + mPWOMC
If (dbIPWLC = 0 And i < 1) Or Load > (frmInput.PowerMax * 1000000) Then ‘except
i=1 ->PWLC=0
bEnd = True
Else

xkxrrsrasinsert into TB_RESULT DETAIL TMP**#*+++++*

strSQL = "Insert into TB_RESULT_DETAIL_TMP(JOB_NBR, CABLE_TYPE_ID,
LOAD, CABLE TYPE NAME, INSTALL_COST, PWOMC, PWLC, PWTC,

CREATED _DATE)" & _
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"Values(TMP0O01', " & objCable.ID'& "," & (Load / 1000000) & ", &
objCable.CableType & ™," & objCable.InstallationCost & "," & mPWOMC & "," & dbIPWLC &
", & dbIPWTC & """ & Now & )"

Debug.Print strSQL
rs.0pen strSQL, oConn
Pk kR Rk kR kR kR ko kR Rk R Rk kR
End If
i=i+1
Loop Until bEnd

Nextn

oConn.Close
Set oConn = Nothing
Set rs = Nothing

End Sub
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9. Modules modGlobal
Option Explicit
Public arrLoadFactor() As Double
Public arrGrowthRate() As Double
Public arrLossFactorO As Double
Public arrTariffRate() As Double
Public arrPowerFactor() As Double
Public arrFt() As Double

Public Function PeakPowerMVA(V As Double, i As Double) As Variant
PeakPowerMVA = (Sqr(3) * V * i) / 1000000

End Function

Public Function LossFactor(CoeffOfLoss As Double, LoadFactor As Double, TypeOfEquation
As Integer) As Variant
Select Case TypeOfEquation
Case 1 'Quadratic
LossFactor = (CoeffOfLoss * LoadFactor / 100) + (1 - CoeffOfLoss) * (LoadFactor / 100
* LoadFactor / 100)
Case 2 'Exponential
LossFactor = (LoadFactor / 100) ~ CoeffOfLoss
End Select

End Function

Public Function IL(Power As Double, Voltage As Double, PowerFactor As Double) As Variant
IL = Power / (Sqr(3) * Voltage * PowerFactor)

End Function

Public Function PeakLoss(Current As Double, Resistance As Double) As Variant
Peakl oss = ((Current * Current) * Resistance) / 1000

End Function
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Public Function TAEL(AEL As Double) As Variant

TAEL = AEL * 8760

End Function

Public Function PWOMC(DiscountRate As Double, ByVal UsefulLifeYear As Long, AOMC As

Double, InflationRate As Double) As Variant

Dimy As Long

Dim tmpPWOMC As Double

Dim test As Double

For y = 1 To UsefulLifeYear
test = ((AOMC * (1 + (InflationRate / 100)) * y) / (1 + (DiscountRate / 100)) * y)
tmpPWOMC = tmpPWOMC + test

Nexty

PWOMC = tmpPWOMC

End Function

Public Function Power(Number As Double, P As Long) As Double
Dimn As Long
Dim tmp As Double
tmp=1
Forn=1ToP
tmp = Number * tmp
Nextn

Power = tmp

End Function

Public Function PWLC(System As Double, UsefulLife As Long, Load As Long, arrPowerFactor()
As Double, Resistance As Double, LossFactor() As Double, arrTariffRate() As Double,
PeakCurrent As Double, DiscountRate As Double, GrowthRate() As Double) As Double

Dimn As Long

Dim i As Double

Dim AEL As Double
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Dim AELC As Double
Dim tmpPWLC
Dim P As Double
Dim Imax As Double
P=Load
For n =1 To UsefulLife
Imax = IL(frmInput.PowerMax * 1000000, System, arrPowerFactor(n))
Ifn=1 Then
i = IL(P, System, arrPowerFactor(n))
If i <= PeakCurrent Then
If i <=Imax Then
AEL =3 * (i * i) * Resistance * LossFactor(n)
AELC = ((AEL * 8760 * anrTariffRate(n))) / 1000
tmpPWLC = AELC/ (1 + (DiscountRate / 100))
PWLC = tmpPWLC
Else
i=TImax
AEL =3 * (i * i) * Resistance * LossFactor(n)
AELC = ((AEL * 8760 * arrTariffRate(n))) / 1000
tmpPWLC = AELC /(1 + (DiscountRate / 100))
PWLC = tmpPWLC
End If
Else
PWLC=0
Exit Function
End If
Else ' n>=2 to UsefulLife
P =P * (1 + (GrowthRate(n) / 100))
i = IL(P, System, arrPowerFactor(n))
If i <=Imax Then
If i <= PeakCurrent Then

AEL =3 * (i * i) * Resistance * LossFactor(n)



AELC = ((AEL * 8760 * arrTariffRate(n))) / 1000
tmpPWLC = AELC / Power((1 + (DiscountRate / 100)), n)
PWLC = PWLC + tmpPWLC
Else
i =PeakCurrent
AEL =3 * (i * i) * Resistance * LossFactor(n)
AELC = ((AEL * 8760 * arrTariffRate(n))) / 1000
tmpPWLC = AELC / Power((1 + (DiscountRate / 100)), n)
PWLC = PWLC + tmpPWLC
End If
Else
i=Imax
AEL =3 * (i * i) * Resistance * LossFactor(n)
AELC = ((AEL * 8760 * arrTariffRate(n))) / 1000
tmpPWLC = AELC / Power((1 + (DiscountRate / 100)), n)
PWLC = PWLC + tmpPWLC
End If
EndIf
Nextn

End Function
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10. Class Modules clsCable
Option Explicit

Public ID As String

Public CableType As String
Public Description As String
Public InstallationCost As Double
Public OMCost As Double

Public CurrentLimit As Double
Public Resistance As Double
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Private Sub Calculation Click()
' AadiBYa91n database

Sheets("Sheet1").Cells.Select
Selection.ClearContents
Range("A1").Select

Ly .
' Asaiideaimun path vesdeyaliaseiuTysunsy vB
With ActiveSheet.QueryTables.Add(Connection:=Array(Array(

"ODBC;DSN=CABLE;DBQ=C:\OptimalSelectionConductor\CableDataQ7_new.mdb;DriverId=2
81;FIL=MS Access;MaxBufferSize=2048;PageTi" \

), Array("meout=5;")), Destination:=Range("A1"))

Sql = Array( _

"SELECT VW_Complete.* FROM
“C:\OptimalSelectionConductor\CableData97_new'.VW_Complete VW_Complete")

.FieldNames = True

RefreshStyle = xlInsertDeleteCells

.RowNumbers = False

FillAdjacentFormulas = False

.RefreshOnFileOpen = False

.HasAutoFormat = True

.BackgroundQuery = True

.TablesOnlyFromHTML = True

-Refresh BackgroundQuery:=False

.SavePassword = True

.SaveData = True

End With

'Plot Graph



Sheets("graph”).Select

ActiveWindow.SelectedSheets.Delete

Dim ColIndex As String
Dim bEnd As Boolean
Dim Ch As Integer

Dim count As Integer

bEnd = False
Collndex =""
Ch =65 '65=Character "A"

count=10

Do While Not bEnd

Ch=Ch+1 ' Start from column "B1"

Collndex = Chr(Ch) + "1"

If Sheets("Sheet1").Range(Collndex) < "* Then

count = count + 1
Else
Colindex = Chr{(Ch - 1) + "12"
‘bEnd =True
End If
Loop

Charts.Add

ActiveChart.ChartType = x1XYScatterSmooth

Dim Area As String
Area="Al:" & Collndex

'Set index to last column
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ActiveChart.SetSourceData Source:=Sheets("Sheet1").Range(Area), PlotBy _

:=x|Columns

Fori=1 To ActiveChart.SeriesCollection.count
ActiveChart.SeriesCollection(1).Delete

Next i

Fori=1 To count
Dim data As String
Dim datalabel As String
data = "=Sheetl!R2C" & (i+ 1) & ":R12C" & (i + 1)
datalabel = "=Sheet1!R1C" & (i + 1)

ActiveChart.SeriesCollection.NewSeries
ActiveChart.SeriesCollection(i).XValues = "=Sheet1 IR2C1:R12C1"
ActiveChart.SeriesCollection(i). Values = data
ActiveChart.SeriesCollection(i).Name = datalabel

Next i

ActiveChart.Location Where:=xILocationAsNewSheet, Name;="graph"

With ActiveChart

.HasTitle = True

.ChartTitle.Characters.Text = "Selection Conductor”

.Axes(x1Category, xIPrimary).HasTitle = True

.Axes(xICategory, xIPrimary).AxisTitle.Characters. Text = "Load (MW)"

.Axes(xIValue, xIPrimary).HasTitle = True

.Axes(x]Value, xIPrimary).AxisTitle.Characters.Text = "Investment (Baht / kM.)"
End With

Selection.AutoScaleFont = True
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With Selection.Font
.Name = "AngsanaUPC"
.FontStyle = "AInuT"
Size =25
Strikethrough = False
.Superscript = False
.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xIUnderlineStyleNone
.ColorIndex = x1Automatic
.Background = xlAutomatic
End With
With Selection
.HorizontalAlignment = xICenter
.Vertical Alignment = x1Center
.Orientation = xIHorizontal
End With
Selection.Characters.Text = "Investment " & Chr(10) & "(Baht / kM.)"
Selection.AutoScaleFont = False
Selection.Left = 150
Selection.Top =0
ActiveChart. Axes(x1Category).AxisTitle.Select
Selection.AutoScaleFont = True
With Selection.Font
.Name = "AngsanaUPC"
FontStyle = "@mu1"
Size =25
.Strikethrough = False
.Superscript = False
.Subscript = False

.OutlineFont = False
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.Shadow = False
.Underline = xIUnderlineStyleNone
.ColorIndex = x]Automatic

.Background = xlAutomatic

End With

Selection.Left = 620
Selection.Top = 300
ActiveChart.ChartTitle.Select
Selection.AutoScaleFont = True
With Selection.Font
.Name = "AngsanaUPC"
FontStyle = "aanu1"
.Size =30
.Strikethrough = False
.Superscript = False
.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xIUnderlineStyleNone
.ColorIndex = x]Automatic
.Background = x]lAutomatic

End With

ActiveChart.Axes(x1Value).Select
Selection.TickLabels.NumberFormat = "# ##0"
ActiveChart.Axes(x1Category).Select
Selection.TickLabels.NumberFormat = "# ##0"

ActiveChart.PlotArea.Select
With Selection.Border
.ColorIndex = 16
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.Weight = xIThin
.LineStyle = xIContinuous
End With
With Selection.Interior
.Colorlndex =2
.PatternColorIndex = 1
.Pattern = x1Solid
End With
ActiveChart. Axes(x1Value).Select
Selection. TickLabels. AutoScaleFont = True
With Selection. TickLabels.Font
.Name = "Angsana New"
FontStyle = "a1na"
Size =25
.Strikethrough = False
.Superscript = False
.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xlUnderlineStyleNone
.ColorIndex = xlAutomatic
.Background = xlAutomatic
End With
ActiveChart. Axes(xICategory).Select
Selection.TickLabels.AutoScaleFont = True
With Selection.TickLabels.Font
.Name = "Angsana New"
.FontStyle = "anlna
Size =25
.Strikethrough = False
.Superscript = False

.Subscript = False
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.OutlineFont = False

.Shadow = False

.Underline = xUnderlineStyleNone
.ColorIndex = x]Automatic

.Background = x1Automatic

End With

ActiveChart.ChartTitle.Select
Selection.Left = 337

Selection.Top = 4
ActiveChart.PlotArea.Select

Selection.Left = 62

Selection.Width = 543

ActiveChart. Axes(x1Value).AxisTitle.Select
Selection.Left = 126

Selection.Top = 14

End Sub
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Abstract

This article proposes an optimal selection of conductors for PEA area 3 (metro) with consideration
of investment (Life Cycle Cost) and load. Investment includes 3 major costs, i.e. initial installation per
kilometer, operation and maintenance per kilometer, and energy loss per kilometer. In this article, it shows
how to find -operation and maintenance cost per kilometer, and energy loss cost per kilometer with
consideration of 22 kV distribution line from 22 kV high voltage breaker at substation to 22,000-400/230
V distribution transformer, excluding protective equipment. The 3 major costs are analyzed for obtaining
the relation between investment and load then graph is plotted for the selection of conductors with

minimum investment over 30 years of useful life.
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