





CHAPTER 9 FEASIBILITY DESIGN
9.1 General -

The feasibility design is to be carried out for the purpose of efficiently
realizing formation of the power supply facilities to the densely populated
areas in accordance with the short and long term distribution system
improvement and expansion plan'described in CHAPTER 6.  In other words, this .
feasibility design shall be carried out according to the following standards

and criteria of MEA primarily for selecting the overhead and underground

transmission line routes as well as the substation sites so-as to match the.
local situations while reflecting the results of the first and second site
survey,‘énd thbse'of-detailed;survey'of‘the model districts carried: out
simul taneously. - Meanwhile;iany.advanced equipment ‘shall designed according to
the'releﬁant international standards?(ISO)r. ' : '

- Basic Criteria=for*PoWer.System'Planning

- - Overhead Subtransmission Construction Standards

- Underground (Transmission Line/Cable) Construction Standards - - - - ¢

Before'discussing on:-the:feasibility-design of :the respective equipment and
facilities,"let us first of all describe.herein on the results of_sfudying:the
transformer:capacity+of“diStribﬁtion“éubstat?ons;'voltage of related
transmission-andidistribution-systéms and size of distribution line conductor

in the model zones and surrounding areas.



9.2

Selection of Model Districts -

The model districts of which detailed feasibility studies are td be carried. .-

out have been selected through the discussions between MEA and the Study Team,

bearing -in mind the large-scale demand areas in the center of cities and

taking into account. the industrial and geographical elements as follows:

- Sathorn Area (high load density area)

- Phahol Yothin Area (commercial -area).

- Jomthong Area {(industrial area)

(1) Feature of the model districts . -

(a)

Sathorn Area.

. This area is located in the southeastern part of the city. center near by .

- Silom street, one of the most busy streets, as is shown in Fig. 9.2- -

f‘shown 1n Fig. 9.2-1(b). . .There are many commercial and business. hlgh—ﬁ-z'

. rise bu11d1ngs ad jacent to commercial and residential areas and some ..

t(a). There are many high-rise buildings in the district and also
buildings under construction on_both:sides.of the Sathorn street. - The-
load demand tends to increaSe:rapidlyr e |
Phahol Yothin Area

This area is located in the northern part of the Vlctory Monument, as is

bu1}d1ngs under construction on both 51des of the: Phahol :Yothin street.:

~- This street 15‘8150 expected to ‘install the outgoing subtransmission-

lines from new Sanampag T/S
Jomthong Area

This area is located in the western paft of the Chao Phraya River and

“along with Klong Daokhanong River, as ‘is shown in Fig 9.2-1(¢c ). ‘This

area has been prospering as a small 1ndustry area.  There are many small
industry shops on both 31des of the street and narrow area. Electrlc.
power for this area has been supplied from Klongwat51ng and Taksin
distribution substations As MEA plan to install new distribution

substatlon in this. area, they are now seeklng the land for the

substation.



L

(2) Load forecast of each. dlStPlCt _
Load densntles or each dlStPlCt are lssted below, bhased on the results of
load forecast by MEA '

| ' __'FY 1993 Py 2000 . FY 2006
SR _ .+ aai S aal
Area  MVAZME MVA/kn® (%) WA (%) -
(a) Sathorn . - . 25.11° . 44.86 7.5  55.39 4.3
(b) Phehol Yothin  7.36 - . 16.03 . 10.2°  21.30 5.8
‘(¢) Jomthorg - 6.42 1511 - 1L3  20.73 . 6.5

(3) Load demand for bu11d1ngs ' t'o‘ . y _ I |
_The load: demand for each hlgh rise buxldlng located in Sathorn and Phahoi"

Yothxn Area are as. shown 1n the table below

- (a) Sathorn Area

' Buxldsng B o Storey " Area  Load Demand - “Connect

ATM INTERNATIONAL HOTEL 97 40,749 - .- 17,250 -
SRI-SIAM PROPERTY - 33 . - 73.16% - - 862 . - 8,900
BANKOF ASTA -~ == 02,0000 -
CRAJANAKARN . - s e e 9,600
" SATHORN THANI o TD e BT 4,050
SATHORN CITY TOWER 81 50,0000 ,2 382 10,400 -«
- SAENGTHONG THANI - STn L S 78,0000
" EYERGREEN INTERNATIONAL = 14 =~ . - = 899_- 3,000
BNH MEDICAL CENTRE 12 nes - 74,000

OO 00 AT YT LI o

. CENTRAL INTER. -~ Do e 440 - 4,000
" THAIVA TOWER 11~ . .= - = =~ = 10,500 -
. SUGHOTHALHOEL. <~ . = - 1,467 3,200

. ROYAL SATHORN ;;u, 19 20,000 - 0 4,200

b GO DD b

“(b) Phahol. Yothin hrea’

Bu11d1ng -~ Storey  Area  Load Demand  Connect
] L ST TR T (kVA)
;Mnampmeey' L e o 2500
;Bmmwwoiemaanoﬁe;ef-:— C1/0Ralt - 6,000
. BONPONG BUILDING .~ = ST 2,0000 0 3,200
““THE GOVERNMENT - SAVING Dol 14000 2,000
BANK HEAD OFFICE. . . T e e
PHAYATHAI I1; HOSPITAL"ﬁng— 1,600 4,000
* THAI FARMER BANK i 5,600 7,500
S 1,900

LHEAD OFFICE S _ SR e
e *1PHAHOLYATHIN .___,;;:'-‘_;_:e“;;.- R 900 fi .'13,200
"-;}:ffﬂqt””'*_4oona: 650ha Rt T

Foboo

| oo oo :»--'ca':;- o f

() A (WA

'HARINTHORN - <0 4‘ 9,632 . T.200 -
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9.3 Study of Model Districts

9.3.1 Study of Distribution System and Capacity of Distribution Substation
in the Mode! Districts

For executing detailed feasibility design, the following model districts have
been selected as described in Section 9.2. Lo |

- Sathorn zone (High density commercial area)

- Paphol Yothin zone ((kxnuereral-area):-“

« Jomthong zone_(Industrial area)

With regard to these model districts, subtransmission lines and distribution
substations in the surrounding:areas, optimum systems of distribution system
and distribution substation are studied on the basis. of the following items as
parameters: o o

Substation capacity -

«Casel™ = 3 X .40 MVA -

.Case 2 <-4 X 40 MVA:

.Case'3 - 3 X 60 MVA

-Case'4 : 3 x 80 MVA -

(1) Prerequisite condltlons of d1str1but10n substatlon :
The respective cases of expan51on plans are formulated by optlmum system
-study, based on the following - prerequlsxte condi tions:

(a) The power- demand: in' the model: districts and surroundlng areas are

_ stud1ed based on the power demand obtained in:Section 6.3.

(b) The distribution voltage, size- of d1str1but10n conductor and number of
dlstrlbutlon llnes per -one bank are all based on the same conditions as
those descr1bed below in the respectlve cases because of the following
reasons: B _ ER ' |

-_Namely, when the portlons of feeders downstream of - SubStatlon
transformer are studled based on 1nd1vzdual parameters, then the
| -parameters become too many and complex to promote further study.
.The d1str1butlon voltage, 31ze of distribution conductor and number of
f d1str1but1on 11nes per one bank subsequent to feeders are studled in
: Clause 9:3.3.. - ' '



- Distribution voltage : 24 kV
» Conductor size 1 185 m?

» Maximum number of distribution conductors per one bank : ‘seven:

feeders(c) The capacity of substations will be so planned as to become
roughly equal in the respective cases.

(d) The extension plan of the substations in the respective cases is
formulated based on. the planning policy described in Section 6.3.

Meanwhile, the 3 x 80 MVA configuration is studied for. the model districts

an additional bank configuration. 3 e S
For this purpose, the planning: policy for this conflguratlon should also -
be set in advance similarly as descrlbed in-Section 6.3..
+ At the t:me of 2-bank corifiguration
Normal : 75%, Emergency 125%
Swi tehing-over by distribution line : 20 MVA in maximum _ .
Although the load to be switched over by dlStI‘lbUthﬂ line is 15 MVA in -
maximum in the case of 60 MVA bank, the lcad is 20 MVA in the case of 80
MVA.
« At the time of 3—bank configuration
Normal : 80%,  Enmergency : 120%
Swi tching-over by distribution line : None -

The level at the time of diésimil-ar capacity bank-"c':onfiguration atthe
executlon stage of - the substatlon expansjon-project is studied below. e
. At the time of 1 X80 MVA.+ 1 x 40 MVA conf1gurat10n BT

"f BAY 1  ffBAY 2]

~Normal: . S A AT e e
Capacity . 80 MVA- - 40 MVA
Load .o . BOMA - | |

- Utilization Factor . = 8% . = |

= ‘Emergency:: -

CLoad oo 4OMA . 50 MVA-{:”

Utilization Factor R 125%



In this case, 40 MVA is left over as a residual load. Out of this much
load, 20 MVA can be switched over by distribution line, but 20 MVA is
left over without being switched over.

’Ihefefofe the substation should be operated by lowering the normal load
by 10 MVA. | |

The normal load and availability factor of the substatlon at this time,
are 70 MVA and 58.3%, respectively.

. At the time of 1 x 80 MVA + 2 x 40 MVA configuration

BAY 1 BAY 2 BAY 3
Capacity -~ BOMA - 4OMVA - - 40 MVA
Load O BAMVA —  32MVA o BZMIA
Utilization Factor 80% 1 80% 80%
Brergency: . oo l SR -=~l
~Lead .0 v 32MWAL s 48MVA - 4B MVA

Utilization Factor  — . l20% o o 120%

. In this case, 32 MVA is.left over as a residual load. Out of this mch
- load, 20 MVA can be switched over by distribution line, but 12 MVA-is
Ieft over m thout bemg smtched over. : ‘
In this case, therefore the substation should be operated by lowermg
-the normal-‘load. by 12-MVA, - : : o
At this tlme, the normal load and avaxlablllty factor of the. substatlon
-are. 116 MVA and: 72 5%, respectlvely B S '



At the time of 2 x 80 MVA + 1 x 40 MVA

BAY 1 BAY 2| [Bay 3
Normal : C : L
.. Capacity 8OMVA - BOMVA . 40 MVA
Load 64 MVA —— 64 MVA 32 MVA-
~Utilization Factor - 80% .- | 80% - ' 80%
Emergency: ' l - l
Load S 1B MVA 96 MVA S48 MVA

- Utilization Factor - 120% 120%
Although 16 MVA is left over as residual load in this case, all.of the

* load can be switched over by distribution line so that there will be no
particular problem. |

(2) Power dlStFlbuthﬂ plan to model distriets

A study has been carried out regarding the 115 kV and 69 kV system
conf1gurat10ns for power supply to distrLbutlon substations in the model
'distrlcts and surround1ng areas. .

 Since the supply capacity of dxstribution_substations is differeht in the
respective cases, a .policy-:of_systan configuration to be applied if all of
the respective cases has been studied; and an'expansion“plan‘has been
formulated based on the policy The polzcy of ‘system: confxguratlon
studied herein is presented in Table 9.3-1.: g AR
The expansion plan in the respective cases’ mentioned above has -been |
formulated on :the bas1s of the: subtransm1531on line expansion plan
described in Section 6.4 taking into account effectlve utzllzatlon of the

ex1st1ng systems around the respective model districts and surroundlng:_'

areas as well as the transmission line expansion plan constltutlng the
basis of this study. Case 3 is almost the same as- the base plan in
Section 6.4, ' }

" The system configubations used in this study are outlined in'Fig. 9.3-1.
(3) Advantage and disadvantage of'system cOnfigufations to_be.spp]ied -



The.results.of.formulating the expansion plans of distribution systems and
distribution substations in the respective cases based on the
prerequisite conditions mentioned previously are presented in Table 9.3-
2(a), (b), (c) and Fig. 9.3-2, and the construction cost therefore in Table
9.3-3(a), (b}, (¢): _
{a) Evaluation of the respective cases
The construction ecost in the respeetive-cases.is as completed in the'
tables below. : .-~ '
. The number of substations to be constructed in Case 1 is largest among
. the respective cases followed by Case 2. -Since the modification cost
of GIS for adding to four banks is high, the construction cost in the
' respective model districtSris apparentiy higher :in both of the cases
~ than the othercases.
- The 3 x 60 MVA and 3 x 80 MVA plans with the smallestinumber of
substatlons to be constructed are advantageous since the substatlon
- constriction cost dominates over the ‘other cost when the construction

- is economically evaluated. ..

Total Cost o - (Usit : Million Baht)
. Name .of Area |- Case 1:"|. Case’2 |% Case3 | Cased [
_Sathorn. . | 1,915.8 |+1,518.1 | 1,244.7 | 1,34L.6
‘Phahol Yothin. | 1,355.2 | 1,140.0- 1,036.2 | 923.2°
. Jomthomg - - | 0 799.4 |0 (648 | - 413.2 | o 4571
" Total - | 4,010.4 | 3,282.9 | 2,751 | 27219
' Present Value i;:.efhl_ennzﬁeh‘ii fer ; ;H.‘(Uhit : Miiiidn,gahtj,:_‘
T -~ Nane of Area ::_4fL7Cese‘i.;;  Case 2 Case 3 | Cased
" Sathorn s [ L0 '970"8‘ Tgisl |
© Prahol Yothin | 847 | 7687 | Te36 | 6929
i_f"’Janthong f 1 ezes| s | aone | 332
ol | 28429 | 2.380.7 ] 21160 2,084.2 |

(b) Economlc comparlson of Cases 3 and 4 _
In Cases 3 and 4 the substatlon capacxty to be expanded in the

BT I VR



-respective model districts is roughly equal. - However, while the number
of substations to be constructed in Case 4 is slightly lower than in
Case 3 so-that the substation expansion cost of Case 4 is advantageous
over Case-3.on one hand, the capacity of transmission lines to be
expanded along with expansion of substations in Case 4 is greater than
that in Case 3 and therefore disadvantageous over Case 3. - The results
.of study are individually outlined below:. -

1} Although the substation expansion cost in the Sathorn area is lower in

‘Case 4 than that in Case 3, the total construction cost is higher in
Case 4 than that: in Case 3 since the transmission expan31on cost'is
higher in Case 4. _

ii ). In the Paphol Yothinzarea,'the substation expansion cost is lower in
Case 4, and although the expansion cost of transmission line is
slightly increased, the total ‘construction cost is advantageous°in

~ Case 4 over Case 3.

i) In the-Jomthong area, the substation expansion cost in Case 4'is
lowered by half that in Case 3, and ‘al though the transmission 1ine
expansion cost in.Case4 is roughly tvice'that in Case 3, the totaI
construct1on cost in Case 4 is advantageous over that in Case 3.

As mentioned abOVe the dlfference in the total constructlon cost_;
results from the relatlonsh1p between the. scales of substatlon and .
transmlss1on line expan310n work in the respectzve model -areas. In
other words, the dlfference in the total construct1on cost-is caused by

the. extent of the p0351b111ty of reusxng the ex1st1ng dlstrlbutlon
systems in individual areas.

From this study, it-is 1mp0351b1e to 1ndlscr1m1nately evaluate the

advantages -and dlsadvantages of the:cases of - 3 x 80 MVA and 3 x 80 MVA
because of actual s1tuat10ns 1nherent to the respect1ve model dlStPlCtS

However the above two cases are substant1ally advantageous
economlcally over the other cases of 3 x 40 MVA and 4% 40 MVA and the
extent of this advantage over these cases is roughly equal as

| conceptlonally presented below: . '

3 X 40 MVA > 4 X 40 MVA > 3><60MVAand3><80MVA

912
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11 ST
s _ _ 1 TBK
Abbreviation of Terminal Station’s Name : N Ay )
BAT : Bangkapi BOT : Bangkoknoi : rli, GY 0 ~
o . rdvs
- CLT : Chidlom ETT: Xlongtoey | _ Y ; P ; .
LPT : Lardprao NKT : North Bangkok SR ’#_ —— ’[ !I NKT
RDT : Ratchada SPT : Sanampao - . H
STT : South Thonburi  TBT : Thonburi \ . / / ' T,
TLT : Talingchan TTT : Thanontok : | / { i1
@ Abbreviation of Distribution Substation’s Name : ’l /
Refer to Table 9.3-2 or Page 5-29 /
\
\
\
\
B
\
\
A
\
\
A
S N £ R A R P W 3 W ey
V.
@ \
A\
| .
. 3 -
v
\
\
\-— o 2= T =

LEGEND
[T :Model Area. .
@ Related Distribution Substation

s ..F_i'g-.9,3—.-1_‘ ~Out! _i_he'zpf:S_)'is:te'.m Configuration
. Related Distribution Substation in Model Area
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Table 9. 3-2 (a) Case Study of Substation (Sathorn Area)

19% . : 2061 : 006 2011 2016
Ko | ABB] Substation| Bank cm[iguruiun Capacity Load-l load-2  Utilization| Bank om[ig.uralion Capacity load-| Load-? - Utitization| Bank confjguration Cagacity Load-} Load-? Utilization| Bank configuration Capacity  Load-| Load-2  Utilization| Rank configuration Capacity Load-l Load-2  Utilization
(¥4) () (MVAY . factor () (HYA) (m v} factor (X) (4¥A) (L) (v} factor ¥) (NvA) N (Mva)  factar () (HYA) (K1) {AVA) __ factar (%}
NJiTiNlongtoey | 2 x40 X 80 N2 514 .92« 4 X 80 38.00 £9.16 §L.5F 2 x40 X W 3%.96 51.51 Al 32 B0 x 180 92.15 118.50 65.8] 3 x &0 x 130 85.69 109,63 60.%
371 LN |Lumpini £x 4 X 160 86,39 1L 6513 = 40 1 x 60 180 94,07 1211 .53 = 40.1x &0 180 97.01 125.05 8503 x 40 1 x 6§ 180 103 19 132. 70 B3 x A b x 80 180 106.56 136.H 15 7
T3] SL iSiloa 2x 40 X 3 42.44 59.24 .62 x 0 % 80 nn 48.00 60,01 2 x 40 x 30 43,26 35.76 BTl 2 x40 ® 30 44.46 51T L8| E x40 1 x 60 160 §1.77 61.12 8l.1
801 SU [Suramong | 3 x 4 X 12¢ 60.74 79.08 6591 1 x 40 2 x 60 160 [ 3] 90.19 T4l 3= 6 X 180 . 6158 79.38 #4113 x B0 x i80 TL6d 92.13 5L20 3« 60 * 180 76.97 98.48 8.7
116} YL |Yemackart | 2 x (4 X B 45.60 59.35 wel2x 6 x 120 .81 57.98 8.33x 6 x 180 36.47 111.46 §L.9[ 3= B kS 18¢ .42 12299 §.9] 3 » 60 x 180 81,65 104. 4% 58.1
141] YN |Saayarn ® » 0 0.0 0.0| 2 2 (403 X 0 {2.50 54.99 68.71] 2 x- & x 2t 81,47 0.3 §6.0} 3 ¥ 60 x 199 101.¢7 129.97 A3 x 60 ® 180 90.96 116. 38 6.7
1421 SH (Satarn x x 0 0.0t g0r2x B ® 129 53,35 §3.02 57.5] 2 % 60 ® 124 £1.32 .04 6.9 3 x &0 X 180 95,92 122.45 6801 3 x & * 180 102, 31 130. 90 2.1
i8] AT |Satormiai x X & _0.09 .8 x x [ 0.00 6.9 Ed x [ .00 0.01 3 x 60 ® 180 11.5] 95,08 55.4) 3 x 60 x 180 33.28 0655 §9.2
Tatal 320 273.46 355.93 68.4 B30 370. 84 49).05 59.9 D 45I n 581.43 61.9 134G B81. 86 6.1 §9.4 1360 15,19 863.85 3.9
Case-1_ (3 x AQNYA)
199 2001 2006 : 01 2018
Mo [ASB|Substation] Bank configuration Capacity lLoad-i Load-? Utilization| Bank configuration Capacity  Load-1 Load-?  Utilization| Bank configuration Capacity Lload-] Load-2 Utilization| Bank configuraticn Cagacity Lead-i toad-2  Utilization| Bank configuration Capacity  Load-t Load-?2  Utitization
(NVA) N (WvA}  factor (X) [C12)] [CL] (WYA) ~ factor (X) (NYAY an V) factor () (VA o (NYA}  facter (%) {4VA) (1] (v4)  factor (N)
2] KT {Elengtocy | 2 = 40 X 80 39.29 5114 6.9 2 x 40 x 8 38.00 45.16 BlL5[ 2 x 4 L 8 39.96 51.51 .43 x40 * 12¢ 59.82 76.92 G5 3 x40 x 120 B4.27 $2.23 68,5
37[ LN [Lugpini x40 x t60 85.39 HLM 69.5F 4 x 4 X 160 94,07 121.711 %14 x40 X 16¢ 9.0 125.05 78.25 & x40 x 180 90.30 116.76 13.00 4 x . 40 * 160 93.2% 1153 .5
73§ 5L [Silon 2x 4 X 80 42.44 95,24 9.1l 2 x 40 X L] 3.0 £8.00 60.01 2% 40 X B 21.58 21.32 ey 2 x40 x 8 44,48 ST s 2 x 4 * 30 23.8% 30.56 382
801 SU [Suravorg | 3 x 4 % 120 60.74 79.06 65.9] 3 x 40 X 120 £9.71 90.19 752 3 x40 x 124 6158 79.98 66.2] 3 x40 ® 120 71.64 213 76.8] 3 x40 x 120 51.13 65,42 .5
NG| X |Yenarkart | 2 x4 x 8 45.60 59.35 Hef2zx 4 x 1] 44.81 57.98 53 4 X 120 68.82 88.71 73913« A x 120 68.56 88.35 B3 x A ® 120 $5.31 §3.56 69.6
141| Y™ |Samyarn x x 0 0.00 0ol 2 x # x 80 12.50 54.9% 68.7[ 3 » 4 [ 120 61.47 %.23 B6.0] 3 x 40 x 120 67.21 - B6.43 03 x40 x 120 72.17 93.10 .8
142( SH [Satorn x X, 1] 0.00 0.0] 3= 40 b 120 53.% §9.02 57.50.3 x40 X 120 7154 92.21 76.8] 3 x40 x 120 a4 91.83 76.5] 3 x40 x 120 63.95 81.82 8.2
189] AT [Satorntai x x 0 0.0 ' 0.0 ® x 0 0.0¢ 0.0 2 x 43 x 80 29.1] .52 46.9) 3 = 40 ® 120 45.65 58,70 48.91 3 x {0 x 129 §5.52 82.83 69.9
Bex-sub | X X ¢ 0.00 .00 » x 0 0.00 0.0 X X [ N eof 2= 40 x 10 LEM I TN 912 x 4 x 8 34.73 4.4 55.6
Mew-sub 2 » x ] 0.00 001 x x 9 L0 0.0 X x | 0.00 00| 2 4 x 80 .57 4L8Y 242 x40 x 30 4i.91 53.62 67.0
New-sib 3 X * 9 g.00 !X 1] I S x [ 0.0 (%)} * x ] 0.90 LOj2x i) » 0 45,76 38.85 TG 3 x A0 x 120 56.82 2.7 G0. 6
Rew-sub 4 x b ] 0.0 0.0F = x 0 0.0 G0 x x ] G.09 Lol 2= 40 S . 76 49.84 2.2) 2 x40 x $ 11.64 53.28 666
Total 529 273 46 395. 93 £8.4 20 379, 54 491.95 §4.2 880 431.07 581.43 [1: 9] 1280 - 681.67 876.59 685 1320 $75.19 863 86 65.4
Tase-2 (4 x4QNVA)
. 1995 00 . : 2006 : 200 : ' il
¥o |ABBfSubstation] Bank coafigurstion Capacity Load-] load-?  Btilization| 3ank configuration Capacity  Load-] Load-2 - Utilization| Bank configuration Capacity  Load-1 Load-?  Utilization| Bank codfiguration Capacity  load-| Load-? Utilization} Bank coafiguration Capacity Lead-d Load-2  Utilization
: {NYAY [{.L)] YAy factor {X) (€LY N (M¥A) " factar {X) (IVA) (N1 [¢478] factor (X) (NYA) an {NYAY factor {X)-} . (NVA) X1y (XVA) factor (%) {
320 KT [Klongtoey | 2 x40 % 80 .29 51. 34 6.l 2 x40 % 0 3.60 49,16 6.5 2 x40 x 80 " 39,86 5b.51 B4 x W » 160 92.15 118. 50 AT E x40 x 160 93.01 126, 67 19.2
37] LK [Luspini 4 x4 ® 160 85,99 [JYASE] 63.5) 4 x40 x 160 - . 9.7 121,71 76.114 x4 X 160 97.41 123.05 !®24x 40 = 160 90. 80 116. 76 13.0] 4 x 40 x 160 4. 12 125. 54 7.5
T3] 5L |Silea 2x 4 x 80 42.44 65,24 63.1( 2 x 4 x 8 Rrpetil 48.00 60.0) 2 = 40 X 80 43. 26 55.76 £9.7) 2 x40 x a0 44.46 5117 7.5 2 x40 X 80 23.89 30.56 .2
80| S0 (Surawong | 3 x40 120 80.74 79.06 §5.91 3 x40 X 126 69.71° 90.13 75.2]°3 % 40 x 120 51.58 .38 66.21 3 = 40 x 120 Ti-84 92.13 76.8( 3 % 40 ® t2¢ 38.49 49.24 1.0
116} YK |Yenackart | € x40 = 8 45.60 59.35 T4.2{ 2% 40 ® B 4.81 51.98 72.5] 4 x40 x 160 86.47 111. 46 6.7 4 » 40 > 160 98,42 123.99 AT ] x 160 81.65  104.46 65.3
141] YN |Samyarn Cox x 0. 0.00 0.l 2 x 40 x 8 42.50 54.99 68.7[ 3 x 40 x 14 §L.47 79,23 65.0) 4 x 4 x 180 84. 14 104.20 67.6] 4 x40 x 160 93.06 119. 06 74.4
142| 58 [Satomn x x 1] 0.00 6.0l 3= 4077 x 120 53.35 65,02 S5 3= 40 x 120 5L 32 9. 84 65.9] 4 x 40 x 180 64.53 82,98 51,81 4 x - {0 x 160 98.22 125, 86 8.5
189} AT {Satomntai x x 0 0.00 . 0.0) x ' x Q 0.00 e 0.0 X x [} 0.0 - 0.0] 4 x40 ® 150 .51 98.68 62,3 4 x40 x 150 65,52 83. 83 i2.4
Hex-sub | x X [} 0.00 : 0.0 - x x 1] 0.99 . . 0.0 x x ] .0 . 0.0 3 x40 » 120 _60.02 11.18 6.3 4 x 40 » 160 11.25 98. 84 61.8
Tolal 520 273,46 355.93_ 8.4 : 120 319. 51 491. 0% 68:2 840 £51.97 58143 9.2 . 1280 GR1. 6T 476. 59 68,61 - 1320 675.21 863. 86 63.4
Case-] (3 x§QN¥A) :
. 1996 20905 . ) 2006 . o 21t S 201§
Ko | ABB]Substation| Back coafiguration Capacity Load-1 Load-? . Utilization| Bank configuration Capacity. load-l Load-Z  Utilization|. Bank configuration Capacity . Load-] Load-2 Wtilization| Bank configuration Capacity laad-] load-2  Utilization] Bank configuration Capacity - Load-] toad-2  Utilization
. . QIYAY -NT) CNYA) factor {X) . (HYA) [{ L] [(ALY] factor (%) . [(17}] [{.L)) (NYA) factor (%) (¥VA) [(L)] (NYA) facior (X} HYAY- 4 1)) _(NYAY factar (X) |
| 32 kT |Klangtoey . [ 2 x40 x 80 39.29 170 T 63912 x 4 x B0 38.00 49.16 - 6L 2 x40 3 . B0 39,96 3161 [T x 180 92,15 148,50 £5.8] 3 x 60 * 180 85.69 109, 63 60.9
37} LN [Lumpini x4 = 160 . 35.39 111. 14 69.5(.4 x .40 x 160 H.H0 2L T4 = 4 x 180 9.9 25, 0% o dx 40 1< 6 180 103. 19 182. 76 RT3 = 40 1 = B0 - 180 i06. 56 136. 4 5.7
73] 5L |Silos 2 4D x - 80 42.44 55.24 63.11 2 x 40 x i AT.10 43.00 BT x M0 x 8 £3.28 55.76 - @972 x 400 x 80 . 446 51,17 TLE| 1 x40 1= 60" 10 4177 612 - 61.1
.| 80| SU[Suramong 13 x 40 X i 6074 79.06 $5.0f 3 x 40 x 120 §9.71 9.18 .28 4 I x 520 6158 . 73.38 §6.2] 3 x40 x 120 .64 92.13 76.8F 2% 40 1 x 60 £l T6.97 - 98.48 -3
16| YK {Yenarkart | 2 x 40 X B0 45.60 59.35 .23 x40 X -] 44,81 57.98 7553 x 60 x 80 6.7 11146 bLS} 3 x 60 X 80 96.42 123.99 68.31 3 = &0 x 180 81.65 104. 46 58.0
141 YN |Samyarn x x ] 0.0 - Lyl 2x 80 X 120 42.50 54.99 45,812 x B0 x 124 " BL4T 79.23 66.07 3 = &0 x 180 101.07 128. 97 T2 &% B IS 180 90.95 116. 38 64.7
142] S [Satom X X 1] 0.00° 0.0 2x 66 @ x b 53.36 6. 02 5.5 2x 60 - x 120 §h32 0 T 6.9 3 x 60 x 180 93.22 122. 45 69.0f 3 x &0 x 180 - 0231 130.90 2.7
m&&wmwi X x 0 0.00 0.0 » x ] 0.3 S 09l % X 0 0.9 - 0.0} 3 = 80 . x 180 17.51 29.68 55.40 3 x 60 x 180 83.28  _ 106.55 - 59.2]
.- Total §20 7348 355. 93 68.4] 160 379,54 491. 05 §4.8 860 45]. 01 58].43 67,861 - - 1260  GB1.66 $76.59 8.3 1320 673.1% §63.86 5544
Case-4_ (3 = BONVA) . .
105 - - T 601 2008 B . Wl o - 2016 - .
No | ABB|Substation| Bank configuration Capacily Load-] Load-2  Wtilization| Bank configuration Capacity load-1  lead-2  Utilization Bank cmflguraum Capacity  Lload-l Load-?  Utilization| Bank configuration Capacity Load-{ load-2 Utilization] Bank conﬂguratmn Capacity  boad-] load-2  Utilizatinn
NYAY - (M) Ay factor (X) - HYAY (L] (N¥A}  factor (X) SNVA) (L)) QuvA} _ factor (X} (AYA) o) (m) factor (%) MYa) - Qi) (8va) . factor (%)
32[ ET{Xlongtoey | 2 x 40 X 50 39.29 51,14 685.8] 2 x 40 x 30 . H.00 Q.15 6.5] 2 x- 40 % 80 .95 51.38 G4.4] 2. x 80 - -x: 189 92.15 118. 50 T2 x 80 » 180 85.69 108. 63 68.5
37| LN |Eumpiad 4x 40 x 160 85.39 111, 14 63.5[ 4 % . 40 x 160 98.41 121,352 79.6) 4 x40 X %0 . 9.t 125,05 TR 3 x40 1 x. 80 00 . WE1e 0 1B 66.41 3 x 40 1.x B 200 106. 58 136, 34 68.2
731 81 [Siloa 2x 40 x 80 42.44 §5.24 §9.1] 2% 40 x ] e . 4800 60.0) 2. x. 40 x 80 43.26 . 8576 CELTE2 x 4G » 80 44,46 5117 Tt x40 1= B 120 47,717 61.12 50.9
8] sulsuramong [3x 40 .x 10 5,74 79.08 gealex 40 x N £9.71 90.19 5.2 3% 4 x 120 6158 79.38 66.2{ 3 x40 x 124 .64 92.13 T8l 3 x 4 x 120 38.49 49.24 41.0
FIG) WX |Yenarkart | 2 x 40 L] 45,60 £9.35 uelex 40 80 44.81 57,98 CTSpE e W x 160 . 86.47 1k 46 6.7( 3 x 80 . x My . 13517 173.83 24 3x 80 X AT - - 65.7
4] YN |Sanyarn x x 1] 0.00 . Lyl 2x 8 x 160 91.52 113.40 MO L x 8D X - 160 §1.47 79.23 49.5( 3 = 80 x b1 101,07 129.97 54,21 3 = 80 % C 40 §28.45 165.62. - . 69.0
142] 84 |Satom [ X 0 0.0 0.0 x X L N . Sl Ix B X 160 §.32° - 79 04 4941 3 = 80 x 0 133. 96 172,29 TL8) 3 x - 80 X 240 143. 9% 134.18 76.7
189 AT JSatortaj x x g 0. 49 . 0.0] =% x [ 0.8 . 0.0l x x ) 00 : o0l x x 0 . .00 .00 x . x _0 .00 0.0
Total 320 273. 46 355.93 4 680 318,55 481.65 S 72.2 : 920 451.07 _5_&1.43 3.2 128] 681. 66 876 5% §8.9 1320 575 20 863. 86 69.4]
[adoar type subsiation : Xlongtoey(XT), Siloe(SL), Surazeng(Sy) -
Load-1 : Coincident load
Load-2 : Non-coincident load
Diversity factor 1. 1805 L. 1825 1. 1820 1. 1818 - 11818
Power factar 0.9070 0.9140 0.9170 0.9190 0.9237

9 - 17









Table 4.3-2 (b) Casé Study of Substation (Phahol Yothin _Arca)

9-19

19% . 2001 ' 006 : 2011 - w0l
No {ABB[Substation] Bank configuration Capacity . Load-) load-2 ;Utilization] Bank mnfimﬁtnm Capacity  load-1 Load-?  Uthlization hnk configeration Capacity - Load-1 load-2  Wtilization| Bank configuration Capacity - load-2  Wtilization| Bank configuratim Capacity Load-| Load-2  Utilization
: [V} (015 CUYA) factor (%) {NYA) (1)) (RVA) factor (%) (YAY €] )] (vy) factor (X) CHVAY ((1)] [¢17))] factor (X) (dYA) iy [C1L)] factor (X) |
£3| X {Mochit TR A0 ) % (40 12¢ 44.52 571.95 TEIEFERE RN 120 §5.63 [IR] 0.8] 2 x 40 1 x & 140 58. 64 76.59 .0 x 401 x 60 140 73.08 93.95 67.1{ 2> 40 1 x &0 o 8314 102.53 73.2
67] SN |Sailoa Ix 4@ X 80 45.29 58.95 NI Ex H = : 80 45.97 59.34 Herx #H x i 0. 54 52,26 5.3 2 x W % 80 41.28 53.09 B.4] 1 x 40 1 x &0 100 50.76 64.94 6.9
69| SN |Samsen ax M x 120 59,22 .08 B4.2f 3 x 40 x 120 B4.36 §3.52 §.6|3x 40 x 120 69.7% §2.22 88,51 3 % D b 124 Gh45 83.02 WAl 2x 40 1 x 60 140 84,18 107. 68 76.§
39| T | Yothee x4 % 80 3.63 45.07 6.3 2 40 x &0 4.0 9105 732 x 40 x ] 12.16 5.3 a9l 2x 4 x 80 43,27 55,64 6R.6] 2 x 40 x L] 15.49 M43 T4
1041 PP |Fradipat 2 x40 x .80 31.18 49.15 LAl 1 »x () 1 x &) 100 53.33 68.99 Lol 2 % B0 X 120 64.08 §2.57 68.8( 3 x 60 ® 180 87.95 H3 10 L8| 3 x &0 x 180 168.13 138.35 6.9
122| oD JDindaeng % x ] 0.00 0.0] 2 % U x . 80 £5.49 58. 74 1Al 2x B0 = 120 RRT 80.48 6.1 3 x 460 X 180 075 . 90.88 50.51 3 x B x 80 81.85 104.72 58.2
168§ NP {Sanampan ® x - 0 [ R} 0.9 x X 1] 0.00 hol2x 80 % iz 63.30 82,8 68.5] 2 x 60 % 120 .13 69.61 8.0 2x 60 x 120 66.55 8305 7.0
J_S_'I_LIO_ Rajchakru x . x 1] 000 0.9} % % ] 000 0.9 % X ] 0.00 : 0.0] 2 x &) x L] 55,48 .35, . 59.5F2 x 6% x 120 68,22 81,28 12.7
Total ~ 480  221.42 288,20 64.0 580 3889 412,85 71 T80 39543 508.79 5.3 1020 484,37 53_& e G2.3 1060 586.30 - 750.13 10.8
Case-] (3 x 40MYA)
1956 . 2601 _ : . 2006 201 . 018 .
%o [ABB|Substation| Baok configuration Capacity Load-1 Load-2  Utilization| Bank configuration Capacily load-i Load-2  Utilization] Back cm[nmrlum Capacity Load-l Load-2  Uiilization| Bank configuwration Capacity  Load-| Laad-2?  Utitization| Bank configuration Capacity load-1 load-2  Utitization
) [(17)] LCLD) Qiva) - fzctor (X (uvA) [C1)] VA factor (%) (RYAY Qon (XYh) factor (%) (HYA) ¢ 10] {avh) factor (X} (ava) [CL))] (RYA) [actor {%)
43| MC |Mochit Ix A x 1) 4.52 51.95 48.3] 3 = 400 = ] 65.63 84.91 0.8 3x N x 120 58. 64 14.59 6053 x 4 ® 120 73.06 91.95 WA Ix 4 = 20 68.11 87 14 12.8
67} 5M |Sailom 2x 4 x 8 15.29 5895, n2x M0 x 80 45.87 59.34 T2 2 x 40 % 80 40.54 53.28 §B.3p2x #H 3 80 41.28 5309 68.4] 2 = A0 b3 80 45.11 51.72 12.2
89| SK |Samsen x4 x 10 59.22 T1.08 6.2] 3 x A0 x 120 G4.56 83.52 6.6 3 x 40 x 124 83.79 82,22 58 513 x 40 x 120 55.68 75.48 62.3] 3 x 40 x 120 72.13 92.28 76.%
831 YT {Vothee T x 4 = 8 .63 45.07 6.3 2x 40 = 80 £4.10 57.03 W3t x 40 x 8 42.16 54,34 1.9] 2 x40 X 80 45.21 55. 64 6.6 2 = 40 X 80 46,49 59.48 .4
184 PP |Pradipat | 2 x- 4] X 80 ST 19,15 43 x 40 x 120 53.33 68.99 - 5.l 3« 4 x 1240 64.06 82.57 888 3 x40 x 120 T2.24 92.%0 WAl 3= A b4 120 73.38 93.89 78.2
1221 1D | Dindaeng x x [ X 0O 2 x40 ® 0 45.40 .14 Al 3 x M X 120 62.44 80.4% Ll 3 x 40 x 120 T0.75 96.98 e 3 x 4l x 12¢ 58.46 14.80 62.3
156 NP {Sanampac x x 0 0.00 0.4 ® x ] 1R 0.0l3x 40 = 120 63.80 g2.24 68.5] 3 - 40 * 120 9.1 63.61 6003 < 40 x 120 66.55 B5.15 7.0
167] B0 |Rajehakru LS x ] . 0.0 x % ] 8.00 0.0} x x Q 0.00 [ R R ] » 120 95,48 71.35 9.5 3 x dF 126 §8.22 8.8 2.1
New-sub 1 x L3 ¢ 0.00 00 ® X q 1] 0.0 ® x ] 0.00 0.0j.2 x 4 % 20 25.48 32.76 4.0 3= W x C 120 46.7% 50.86 49.9
New-sub 2 X L3 ] 1 X] ) ; 0.0 x Ll ] 0.40. : 2.9 x = '3 0.00. 0.0 X x [ 0.4 .03 2 x 4 % 89 41.0% 52,53 §3.
Tatal 480 .42 788.20 60.0 600 213.89 412.55 0.8 750 255. 43 509. 719 6. 660 8437 535. 74 582 1G8¢ 586,30 50. 13 59.5]
Case 2 (4 =< 40NVAY :
: 1346 : @00l : 2006 011 : 2016
Mo {ABB[Substation| Bank configuration Capacity load-! Load-2 Utilization| Bank configuration Capacity load-l lcad-2  Utilization| Bank conhguralmn Capacity load-l * . Load-?  Utilization| Bank configuration Capacity load-1 Lnad-2  Utitization| Bank configuration  Capacity Load-} Load-2  Utilizalion
. (YA xn (NYAY factor (X) . CHYA) ((1)] {NYA) facior (N} _ (uvA) N (YA factor (%) CUVAY [€1))] [¢.17)] Factor (N} g 17y {NT) [{ALY) factor {X) ]
43] M fochit 3 x40 x 120 44.52 57,95 B33 = 40 = 120 65.83 84.91 83 x 40 x 120 58.64 15.59 60| 3 = - 4 x 120 73.06 93.95 8.3 4 x40 x 160 80.14 102. 53 Bd. 1
67| SM 1Sailom 2x 4 50 4.9 58.98 - By x 40 x 80 45.87 59.34 22 x 40 = 80 40.54 52.%6 65.3] 2 x 40 x 8 41.28 .09 B4 2T x A X a0 EERT] 7. 12 72.2
64| SN |Samsen 3 x40 X 120 59.22 71.08 684.2] 3 x 40 X 120 - 64, 56 §3.52 63.6]. 83 x 40 x C1H 63.79 §2.22 68.5].3 A0 x 120 68.45 .02 T34l 4 x40 x 169 34.16 107.68 . 67.3
89| YT [Yothes 2 x40 x 8 .63 45.07 $6.32x 4 x L] 44.10 57,05 7.3 2= 40 x 80 42,16 - .M 1.9 2x M0 x 80 45.21 53.64 69.5| 2 x40 x 8 46.49 59.48 7464
104 PP |Pradipat 2x M40 x 80 3176 49.15 B3 x 40 ® 120 53.33 63.99 5.5/ 3 x 40 = 120 64,06 82.57 88.8) 4 » 40 ® 150 B7.95 H3 10 0704 x 4 x 160 96.53% 122.53 1.2
122{ DD [Dindaeng x x ] 0.00 0.0} 2 x40 x 80 45.40 L T34l 3 x 4 L 120, 62.44 80.48 BT.1[ 3> 40 x 120 10.75 .98 BB L x M0 x 160 8].83 104.72 65.5
168| NP | Sanampao x - X ] 0. 00 0.4 ® . X ] 6.00 0.0} 3 x 40 X 120 §3.80 gu 68.5] 3 x 40 x 120 54.13 63.6] 8.003x H x 120 " 66.55 85.15 1.0
171 RO |Rajchakru d x 0. .00 0.0 L3 = 9 0.00 g0 X X ] .00 N ] B T ] x 120 35.48 71.39 53.91 4 x40 = 83. 44 109,32 68.3]
Tatal 50 221.42 208. 20 §0.1 50¢ 319. 89 412,55 [T ] 760 - 295.43 509. 79 §7.1 920 494. 37 635.74 3.1 IQE_Q 586.29 190,13 6951
. Case-3 {3 x BONYAY
. 199 . 7 wn o 2006 S : 201 : : 2016 . .
No | ABB]Substation| Bank configuration Capacity Load-l Loag-2 . Btilization| BRank configuration - Capacity  Load-] lead-2  Wilization Ba.ni'. oont'lguranon Capacity Laad-] Load-2  Erilization| Bank configuration Capacity load-| Load-2  Utilization| Bank configuration Capacity load-] load-2  Uiitization
(RYAY un (NYAY factor (%} ) LI\'A) .M LCLEY) factor (X) CU¥A) [{.1] (XVA). . factor {X) [ _ CHVAY (ur) (NVA) faglor (%) {NYA) i YA factor (%}
43] NC itochit 3x. 40 x 120 44.52 57.95 48.31 3 x40 . x 120 63.63 Bd.91 MWef 3 x 0 0@ 120 98.64 75.59 63.0] 3 x4 * 120 .08 §3.595 3 2x H1x & 140 80. 14 2. 53 3.2
67| SN [Saitem 2x 4 x 8 45.29 58.95 Bz x W o= 80 £5.87 59. 34 T2 2 x 40 x B 40.54 52.26 - 653} 2 x4 x 80 1.2 .09 B4l 1 x 40 1 x 60 106 30.76 64,94 64.9
63} SN |Samsen Ix 40 x 120 59.22 .08 B2} 3 x 40 x 120 - 64.56 #3.52 69.6] 3 x 40 x C-120 63. 78 §2.22 68.5{ 3 x & x 120 G68. 45 83,02 T4l zx 40 1x 60 140 B4. 16 101.68 76.9
29| YT [Yothee Zx 40 x 8 M. 63 45.07 56.3] 2 x .40 X i) 4.10 571.06 .3 2= M = - B 4216 o.M .91 2 x4 x B0 . 43.27 §3.64 LGl 2 x40 x 8 £6.49 52.48 4.
104] PP Pradipat | 2 x 40 - x [T I L W) | BlL4l 2 =x  ® x 120 53.33 8.9 ST.e[Ex & x 120 64,068 . 8297 C68.81 3 x 60 x 180 §7.95 113. 19 62.8] 3 x 60 ® - 180 108.13 138. 35 76.9
122| D |Pind. X x 4 6.0 0.0j2x @ - x 120 45.40 R ) #Hop2x @ x C120-0 0 6244 0 B0.48 6.1l 3= 60 .x - 180 70.75 9. 98 0.6 3 x - 60 x 180 81.85 .72 58.2
158} WP {Sanampac x x 0 0.0 0.0 x x [ A N 02X 6 x 120 " 63.80 ;2 £8.5) 2 x- 60 X jen 54.13 69.61 8.0 2 x &0 x 120 66.55 £5. 15 7.0
187] RO jRa jchakra X X ] 0.99 ol x o X ] 200 0.0y - x x ¢ - 0.00 0.0l2x 60 x -1 : ; 59.6[2 % 60 12¢ 63. 22 §7.28 721
Total 180 221. 42 28820 §0.¢ §49 313. 89 412.55 B4.5 760 395. 43 509. 76 7.1 : 1908 194, 31 635.74 3.6 1060 586. 20 14913 0.8
Case-4 (3 x ONVA) : o
1996 2001 . 2006 2011 : . 2016 - ’
¥o 1ABB| Substation] Bank configuration Capacity load- Load-2  Utilization| Bink configuration Capacity Load-]- load-2  lUtilization| Bank configuration - Capacity  Lload-} Load-2  Utilization]| Bank configuration Capacity Load-] load-2 - Utilization] Bank configuration Capacity Load-] load-2  Utilization
: [L11N] [(1yH (N¥4) factor (X) | . : (HYA) on - (Uva) factur [¢3] CNYA) (Hl) (XVA) factor {X) A - (N (NYY) factor (%) | - (XVA)_ D) (NYA}  factor (X)
{3] MG [Mochit A x 4 x 120 44.52 §1-95 8.3 3 x40 X 120 65,63 84.91 LT3 x 40 x 120 58.64 Ta.59 §3.01 3 x40 3 120 73,06 93.9% Wi x .1 x 80 60 80 14 162. 33 4.1
67] S [Sailom Ix # x ] 45.2% 58.95 W x A x B8 dL2t 53,31 66.6f 2 x 40 X . H 40.54 52.26 65.3f 2 x40 x 8 41.28 53.0% Bedl 1 x 40 1 x B - 120 50.76 5.0 541
62| SN jSamsen Ax 4 x 20 59.22 17.08 6.2 3 x40 x 129 B4, 56 83.52 69.6] 3 x 40 x 120 LT 82.22 68.5) 3 » 4 x 124 68.45 §8.02 a4 2 x40 1 x 80 160 B4.16 107. 68 67.3
83] VT [Yothee 2x 40 % ‘80 M.63 45,07 6.9F2x @ x "8 £4.10 57.05 - T3 2x 40 x 80 42.16 4. 34 61.9] 2 »x 4 x 80 4.2 §5.64 BL.Bj2x 40 =X TR 16.49 59.48 4.4
104| PP [Pradipat 2% 4 x 80 .78 40,15 glL.4] 2 x40 . x . 80 41.92 54.23 67.81.2 x- ® x 160 £4.906 82.57 51.6] 3 = . 80 X 40 5. T8 143.78 62.0{ 3 x B0 x M0 142. 24 18199 . 75.8
122{ b |Dindacog x x ¢ 0.00- Ao x B0 X 160 L BL.4T . 79.53 8.7 2x B X 160 TB2.44 80.48 0.3 2x W x 160 .75 90.98 - 8.9 2 x 80 x 150 8.4 4. 18 7.4
168 ¢ NP { Sananpao x x @ [N 04 = X [ 0.00 00l zx B x 160 63.80 - - 82 24 SE4[ 2% 80 x 160 Bl.87 105. 28 B8z x B0 x 160 93,27 19,33 .6
1871 RO [Rajchakru b3 X ] 9. 0.9 X x '] 0.90 0.9 X % 4 0.00 0.9 x X : Q.. 000 - 0.0 X X 9 .00 0.9
. Totul 45 22).42 288.20 60.9 640 8.8 4]2.55 - $4.5 [T 395.43 509. 79 '57.9 960 . 494.38 - 635.74 . 66.2 1089 586. 3¢ 750.13 69.5
lagoor type substation : Sailoa(SN), Yothee(YT)
Load-]1 : Coincident load
- Load-2 : Bon-coincident load
Diversity lactor L1805 1. 1825 1.18%0 © k1818 1.1818
Poser [actor 0.507¢ 0.9140 0.91T0 0.9190 0.9237









Table 9.3-2 (¢) Case Study of Substation (Jomthong Area)

1998 2001 ] : 2011 2016 :
Ro | ABE| Substation fank omhgunl.im Capacily Lload-] load-2  Utilization| Bank configuration Capacity Load-] Load-2. Uiilization| Bank configuralion '~ Capacity  load-| load-2  Utilization| Bank configuration Capacity Load-1 Laad-2  Ytilization] Baok configuration Capacity  Load-] Load-2  Utilization
. [CLED) (1)) VAY  Factor (X) [C17)] [¢.15] (IVA) . factor (%) {NVA) Qan (i¥A)  factos (%) [Ci1Y) (1)) (8¥A)  factor (X) [C17)) (1)) (Rva)y  factor ()
9| M {Bangmod % {40 ® i) 39.40 51.28 B4.1] 2 x (40) t x 60 0 .30 2. 65,41 3 ¥ .60 > 130 76.19 93.98 55.0( 3 = 60 x 180 84.49 103.65 6.4 3 = 60 x 180 86.78 1163 61.7
33 16 |Klongwatsing | 2 x (40} x ] 7.3 8.25 1.8 2 x 60 ® B F] 43.20 53. 8% i6.6)2x 60 x 120 56. 41 M 60.6[ 3 x. €0 x 180 16.38 8.22 S.6) 3 % - 80 X 80 97.36 124. 36 69.2
33| W ahaicavan 2x M0 b x ® 140 3. 14 1.0 BWEET X 40 1 = 60 o §2.04 §0.21 5,302 x #0001 = 6O 140 55.00 76.05 .32 x40 1 x 80 140 73.36 944 1.4 2 % 40 1 » G0 40 15.35 96. 40 8.9
52 I3 |Peichkasem | 1 x40 2 = 724 3.8 4478 58.26 . 68.7) 1 x40 2 x 22.4 8.8 42,58 55.09 65.0] 1 = 40 1 x §9 100 44.25 a0 SOl 1 x 40 1 x B 0o 5041 61.82 .8F 2 x 60 ® 129 62.00 19.33 66.1
B} 5 {Taksin 2x x 80 .68 5.4 56.4] 2 x40 x 80 347 1848 60.6) 2 = {0 ® 8 42.08 M. 6.8 2 » 40 3 L1 12.58 5.16 8.5 2 x 40 b3 80 4373 55.95 69.4
1511 Y& |Muttakrart x a | .90 0.0 2 x 60 . x 129 33.32 4311 B9l 2 x B x 120 44.08 56.83 T4 2 x G = 120 50.74 §5.25 54432 > 60 x 12¢ .78 8. 81 51.3
Tolal 464.8 184.37 28.97 51.6 684, 8 289.91 J75.08 S8 140 322,62 115. 85 6.2 800 $7.98 4B6. 04 0.8 820 419. 0¢ 236. 98 6%.4]
Cage-i {3 x 4Quv¥L) . : .
1996 001 B 2006 : 201 2016 ’
Mo (ABB| Substation | Baok configuration Capacity  load-] load-2  Utilization| Back configuration Capacily Load-1 Load-?  Utilization] BZank configuration Capacity  load-] Load-2  litilization{ Baok configeration Capacity Lload-i load-2  Utilizanion| Bank configuration = Capacity Laad-1 Load-2 - Utilization
(HYA) (XN (NYA) factor (%) [¢.L0)] [(.L$] Ceva) factar €Ny (VA (¢ 1)) (N¥4) factor (X) {8VA) [{1)] [CY1)] factor (%) [C1EY) o {NVA) factor ;SZ
9] B | Bangand 2= M = 0 140 51.28 6.1 3 x40 x [Fa] .30 92,24 Hydx W x . 120 10,78 91,23 T6.0] 3 = A0 E it 63.37 81.49 81.9] 3 = 40 » 120 63. 06 3.u
Lt 33 M Hlongeatsing | 2 x 49 ® ] 0.3 .75 7.8 2 = 4¢ 80 - 4320 55.89- 69.94[ 3 x 4 »- 120 56.41 72.71 E0LG[ 3 =« A0 ® 12¢ 62.23 £9.15 W33 x40 ® 120 73.03 4344 ? 9
@ 38| NN |Mahaisawan | 3 x40 x 120 . 47.04 3.2 3 x 4G ® 120 B2.04 80.27 o4 3« 40 = 12 59.00 16.05 3.4 3.« 40 * 120 73.36 94U 8.8 3 x40 ® 120 46.02 54,88 191
52| PS5 |Petchkasca I x40 2 % 224 3.3 44.76 58.26 6B.7T] 1 x b 2 x 224 4.8 42.58 55.09 685.9) 2« 40 x 80 4.2 0 5.04 T3 3 % 40 ® 120 50.41 84.82 9400 3 x40 ® 120 §2.00 12,03 6.1
81| 15 [Taksin x4 X 80 .68 45.14 64| 2 = 0 x 80 AT 43.48 6051 2 x 40 x 80 42.08 H.U 61.8].2 x 40 x 80 42.58 54.76 68.5{ 2 » 40 ® 8 43.73 53.95 £9.9
1511 TR [Ruttakart x ® 0 0.00 0.0) 2 x 40 » 30 .32 LR 53,91 3 x 4t » 120 5010 §4.58 5381 3 x40 * 120 50.74 65.25 54 3 x40 ® 1 .18 68.81 513
Hew-sub | * X 1 0.00 0.0 X x [ 0.0 . 0.0] x= ® 1] 800 0.01 2 x 40 x 80 28.11 3.22 15.3) 2 x4 ® 80 46. 04 8.0 1.6
He7-sub 2 x x 1] 0.00 0.0 X x ] 0.9 [ X)] x x g 400 .01 _x L4 1] 0.00 . 0.0/ 2 x 40 X 8. 2433 . dng2_ . A6.9
Total 444.8 184. 37 239. 91 94.0 964. 8 23%.91 315.08 6.4 640 322. 62 415.85 52,0 760 377.95 486. 94 61.0 B0 418.99 535.98 63.8
Case-d (4 X AQNVAY . : '
] 1996 .o (2006 ) un - 2016
No [A3B| Substation | Bank configuration Capacity Load-] load-2  Utilization] Bank configuration Capacity Load-] Load-2 = Utitization] Bank configuration Capacity Load-] Load-2  Utilization Bank cmhgurauon Capacity  Load-) Load-2 - Vlilization] Bank cmhgurauon Capacity load-] load-2  Utlization
QYAY [(L)) {YA)  factor (%) (1()) [C1)) QIWA)  factor (%} 1)) o (NVA) - [aclor (X) [C119) (en) {NYA) _ faclor (X} QivA} [CL)) (U¥A)  lactor (§) |
9] B [Bangaod 2x A0 x BO 398.40 51.29 .13 x 40 x 120 71.30 92.24 T893 x A0 x 120 70.7% 81.23 T6.01 4 = 40 x 160 34.49 108. 65 6T.9] 4 x40 x 160 85.78 11L.03 9.4
33 ¥ [Xlongratsing| 2 x40 X -8 29.39 38.25 1.8 2 x 40 x Ul 43.29 5. 8% O 3x 40 x 20 95.41 2.1 606 4 = 40 x 160 76.38 98.22 Gld[ 4 x40 ® 160 85.19 108.00 8.1
381 N fMahaisawan 3 x. 40 x . 120 36. 14 404 2|3 x M x 12¢ 62.04 - 80.27 B6.91 3 = 40 x 1] 59.00 76.05 £3.413 x40 ¥ 2y . 7336 94,34 78.6) 3 x 40 * 120 46.02 58.88 4.1
52] PS[Peichkasca” | 1 x 40 2 x 224 8.6 14.75 58.%8 BTV = 40 2 x 22 8.8 42,58 55,09 B5.0) 2 x 40 x 8 44,25 5T.04 T3 3= 40 ® 20 50.41 Gi.82 . 940 4 x40 S H) .17 o4,8% 59.3
81| 15 fraksin 2x W ox - 30 H.68 £5. 14 .42 = 40 ® 20 .41 £5.48 561 2« 4 x 80 42,08 54.24 - .9l 2= 410 ® 80 42.58 54.76 68.5( 2 x 40 x 80 3.73 55,93 £9.4
15]] FR [Yuitakart x x 1] g.00 - 001 2 » 40 @ x B0 H.32 42-11 93.9] 3 4§ - = 126 a0. 19 6. 58 53.80 3 x 40 x 120 50.74 65.25 5.4 4 = 40 ® 160 83,11 106. 33 §6.5
Total 444.8 184.37 233.97 9.0 . §64.8 289.9) 375. 08 G5.4 §4¢ 322.82 415.85 £3.0 160 377, 96 486. 04 §4.¢ 840 419.00 534.08 63.8
Case-§ {3 x GONVA) : : . - : ;
199 ' 2001 2006 Wil : 2016 C
No {ABB| Substation Bank configuration Capacily  Load-1 tnad-2 . Uctilization| Bank configuration Capacity Lead-] Load-2 . Utillzation| Bank configuration Cagacity Load-) Loat-2  Utitization| Bank conliguration Capacily load-} Loag-2  Utilizalienf Bank coafiguration fLapacity load-1 Load-2  Utikization
i (N¥A) (UL (RYA) factor (X} CHYy) [£1)) (NYA) - facter {%) (N¥A) (!l) (NYA) factor (%) (HYA) (L1 [¢17)] factor (%) QivA) - N {NVA) factar {X)
3] M {Bargeod = 0 x .1 39. 40 5028 .1} 2= 40 1= 60 - MO 1130 92.%4 65.9] 3 x 80 = : 180 76.79 98.9% 55.¢] 3 x @& * 130 84.49 108.65 I 180 85.78 111,03 1.7
33| 16 |Klongwatsingf 2 x  §0 % 80 29.39 T2 . 4B x 40 x 80 43.20 55.9% fo.9l-2 x B0 % S 1 56.41 1N 60.8) 3 x g0 x 1B 1.8 43,22 5.5]3 « 60 " 180 9138 124. 56 892
38| ¥¥ |Mahaisavan 3 x 40 . x 120 36. 14 47,04 .20 3% 40 x 120 62.04 .27 B6.9{ 3 x 40  x 120 59.00 6. 0% G3.4] 2 x . 40 1 x 60 140 13.36 WM G412 x 40 1= 60 140 5. 35 96. 40 8.9
52{ PS |Petchkesem ] 1 x40 .2 % 22.4 8.8 44. 76 58.26 63.7{ 1 x40 2 x 204 - BB . 41358 55.08 - BRO] 4 < 40 §x  BD 0 44.25 57,04 SOl 1 x40 1 x 60 19¢ 50,41 6482 . 6d.8] 2= 60 » 120 62.00 79.33 66.§
81| TS [Taksin 2x M x FA] M.68 £5. 14 .4 2 x 4 x 0 e 4. 43 60.6) 2 x 40 B0 . 42.08 U LBl 2= 40 = B - 4n5B- 54.74 o Balzx 4 * 80 13.73 55.95 - 69.9
1511 ¥k [Tytiakare x x ] 0.90 0.9] 2 = 60 kS £20 .82 4311 - 35.9) ¢ = 60 L3 120 44.09 56. 83 4747 2 % B0 x 129 90.74 5§.25 " 54.4] 2 x A0 ® 120 53.78 68.81 1
@ T Total ) __ 4.8 I_ﬂd RYi 239.97 9.0 ) sz;.a 28391 375-908 6001 _120 322. 62 4§5.95 51.8 BeY 977.96 . - 486.04 6.8 320 419.00__ 536,08 69, 4]
Case-4_ {3 = BONVA) ) . : . ) ) : . )
1995 ’ Eﬂm - o 2006 . . . 2011 . 016
No {ABB| Substation | Bank con[igumum Capacity  Load-1 Load-2  Uiflization| Bank conhgumnm Capacity load-] . Lead-2 - Utilization knk conhgumum ‘Capacity ~ Load-) load-2  Utilization| Bank configuratioa Capacity  Load-| Load-2 - Utifization| Baok rmrlp,uralim Capacity load-] = ° load-2 - itilization
(HvA) [(L)] (YA}  factor (%} [¢179] on - [CA7Y] factor (%} (4) O . (YA - factor (%) __LNYA) (NT) (NYA) factor (X} (7)) (1) CNYA) factor (%)
9} Bl {Bangaod = 40 X %0 39. 40 51.28 BLif 2= 40 1x #0 160 71.30 92.24 COELI ) X 40 2x 8 00 104. 64 134.88 6.4l 1= 40 2= B 200 1105 142,80 A 3 x B » 10 14,12 HE. 1 60.8
33| G [Xiongratsing] 2 x40 X 50 29.39 38.23 1.8 2 x 80 x . 160 71.26, 92.19 518 2x B x . . 160 68.41 37.66 .83 x a0 X . 240" 100. 56 129.32 B.9[ 3 x 8 X 0 132,01 168.88 . 70.4
38| WN |Mahaisavan Ix M x 120 %.14 47,04 Nl e x 41w # 160 67.31 §7.08 5.4 2% 40 1 x B0 . 160 63.64 . 82.03 L3l 2x 40 1 x. 8 160 BB I 59.00 2= 40§« 8D 150 78.63 100, 60 . §2.9
52{ PS5 [Potchkasan 1= £0 2= 22,4 8.8 - 4076 . 58.%§ 68,70 1 x 40 2 x 224 #4.8 . 4258 35.0% B0 L x 4 1x # 120 §4.29 - S0 L5 1 x40 1 x 8 13 50,41 G4.82 .00 1= 4B ox 80 120 50. 52 64.63 53.9
81| T8 [Taksin 2% M0 x ] 3468 45,14 56402 x40 x® 80 LT 48.48 GO.5] 2 x40 x L] £2.08 4.8 67.8] 2 x 40 x 80 42.58 54.76 68.50 2 x A0 » 10 £3.73 55.95 69.9
151 % ITuttakart x . X 0 . 0.9 8.9 x X, ] 0.0 - 0.0 = L3 [} 0.00 - 0.0) = £ ¢ 8.00 . 0.0f x b [} 0.00 i %9
Total 464.8 184. %1 239.97 5.0 G148 289.92 575. 08 58.2 120 2. 62 415. 85 57.% 300 371,96 486, 04 [N ] 240 419.01 536. 08 6.8
Indoor type substation : Nahaisaman(MK), Taksin(1S)
Lead-1 ¢ Coincident load
Load-2 : Non-coincident load . )
Diversity factor : : 1. 1805 1. 1826 : ’ - 11820 . 1.1818 L1818
Power facior . ’ 0. 9070 : 0.9140 ©0.9170 . 0.915%0 0.9237
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- Table 9.3-3 (a)

Cost of Case Study (Sathorn Area)

() : Present value of cost at 200

Interest : 7% - -

19, 500

2001 2006 2011 2016 Tatal
Constructicn Cost Constiuction Cest Construction Cost Construction Cost Constructien Cost
: (1000 Baht} (1000 Baht} (1000 Baht} (1000 Bahu) (1000 Baht)
Cage-1 Substation|New - [Hew Hew . . New _
Samyarn(YN) : 240 {115kV) 152, 200] Satorntai (AT) @ 2x40 (115kY) 152, 200 New-substation | @ 2X40 152,200 7 substations
Sutorn{S 1 3340 (1i5kV) 170, 600 New-substation 2 1 2X40 152,200 600 MYA 1,033, 80O
. New-substation 3 1 2X40 152, 200
New-substation 4+ 2% 40 152, 200
Addition of capacity Addition of capacity Addition of capacity . Addition of capacity
Yenarkurl (YE) @ 2X40 to 3X40 17,300| Klongtoey(KT) ¢ 2X40 to 3X40 17,3001 New-substution 3 @ 2X40 to 3X40 18, 100 i substutions
Samyarn(YN) : 2X40 to 3X40 18, 400] Sutorntai{AT) @ 2x40 to 3X40 18, 400 200 MVA 29, 500
{322, 800) (133,970 (327, 630} (6. 670) (791, 070}
Sub-Amouni 322, 860 Sub-Amount 187, 00 Sub-Amount 6544, 500 Sub-Amount 18, 400 Sub-Amount 1, 173. 600
Line (1} Thanontok-YN-SH-Thanontok 284, 5001 (2) Link Satorntai 24300 1. Okm 22, 760 (5} New-zs2 1,2 Elongloey loop 2#800 Tkm 159,320
2400 14, Thi, 24800 12, 5km 52,553 {8} Nex-ss 3.4 Brunch nesr YN and SH 91, 049
. 24300 dkm :
(7) Klongtoey-Sat. Kd, 2+800 1. 2km 27,312
(5) Sunampuo—VN 24800 4. Gk 104, 696
(337, 053) (16, 2303 : : (194, 380) 0 (547, 663)
Sub-Amount 337, 063 Sub-Amount 22,160 Sub-Amount 382, 368 Sub:-Amount Sub-Amount, 742, 181
{659, 563} (150, 200) : (522, 010} (6. 670) (1, 333, 733)
Amount 659, 853 Amount 210, €60 Amount 1,026, 863 Amount 18, 100 Amount 1,915 181
Case-2 Substation|New New . Nex
Samyarn(YN) : 2x40 (115KkV) 152, 200 Satorntui (AT} @ 4% 40 211, 200 4 substations
Satorn(SH) @ 340 (115kV) 170, 600 New-substation 1 @ 3%40 170, 600 480 MVA 704, 600
Addition of capucity Addition of capacity Addition of capacity Addition of cupucity
Yenarkart (YK} @ 2X40 to 42 40{69kV) 61,300| Klongtoey(KT} : 2X40 to 4%40 61, 200| New-substation 1 : 340 10 4X40 40, 600 6 sebatations
Samyarn{¥N) : 2X40 to 3x40 18, 400] Samyarn(VYN} @ 3X40 to 4X40 40, 600 320 MYA 262, 500 -
Satorn(SH) @ 3X40 to 4X40 40, 600
: (322, 800} - (56, 820} ’ (266, 530) {14,720} : (660, 370}
Sub-Amount 322, 800 Sub-Amount 79,700 ~_Sub-Amount 524, 300 Suh+Amount 40, 600 Sub-Amouni 967. 400
Line (1) Thanontok-YN-SH-Thanontok 284, 500} (3} Link Yenarkart 2#800 0, lium -2,003(9) Klontoey-New-ssl Branch SH 2#800 2, Okm 45,520 )
2#400 14. Tkm, 2#800 12, 5km 52, 553 : (10) Link Satorntai 2+800 1. Okw 22,760
) {11) Klongtoey-Sat.Hd. 2#800 1.2Zkm 27,312
{12) Sanampao-YN 2¢800 4.6km 104, 696
. {13 Link Klongtaay 2#300 0. Skm 11,320
_ : (337, 053} (L. 430) : ' (107, 600) i} (446, 053)
Sub-Amount 337, 053 Sub-Awount 2,003 Sub-Amount S 211668 Sub-Amount Sub-Amount 550, 724
(659, 853) (58, 250) o {374, 130 . (14,7200 T (1,106,953} -
Amount 859, 853 Amount 81,703 Amount 735,968 Amount 40, 00 Amount L 518, 124
Case-3 Substation|New . o |Hew . ’ Rew
) : Samyarn(YN). : 2%60 (115kY) - 167, 000 Sutorntai (AT} : 3%60 1839, 300 3 substalions
Satern(SH) : 2X60 (115kY) | 167, 000 ) 420 MYA. 522, 360
Addition of capacity . Addition of capacity ~ |Addition of capucity . Addition of capucity
Yenarkart (YK) : 2X40 to 3%X60 61, 800} Klongtoey (KT} : 2%X40 to 3XE0 61,800] Silom(SL) @ 2x40 to 1X40 +.1X60 17, 000 7 substatjons )
: Lumpini (LN) : -4%40 Lo 3X40+1 X80 17,000 Surawong(SU) : 3X40 10 2X40 + IX60 17, 000 380 MVA 217,200
Samyarn{¥N} 1 2X60 to 3X€0 21,300
: Satorn{SH). * 2X60 to 3X &0 21, 300 : .
{334, 000} (44, 060) . {157, 440) T (12, 3200 : {647, 820)
. Sub-Amount’ 334, 009 Sub-Amount 61,800] . Sub-Amount 309, 700 Sub-Amount 34, 000 Sub-Amount 739, 500
Line (1) Thanontok-YN-SH-Thanontek 284, 500] (3) Link Yenarkart 2+800 0. lka 2,003{{2) Link Satorntai 24800 1. Ok 22,760 : - o o
24400 14. Tha, 24800 12. 5km 52,553 i {7} Klongroey-Sat. ké. 2#800 1. 2km 27,312
) {8} Sanampao-YN 2#800 4.6km 104, 696
(13) Link Klangtoeyr 2+800 0, 5km 11, 380
: {337, 053} : (1, 430} (34, 460) . . 0 (422, 943)
Sub-Amount 337, 053 Sub-Amount 2,003 Sub-Amount 166, 148 Sub-Amount ] Sub-Amount 505, 204
’ (671, 053) (45, 490) ) (241, 9060 (12, 320} (970, 763)
Amount, 671, 053 _Amount 63,803] Amount, 475, 548 Amouny 34, 000 Amount 1,244, 74
Cuse~1 Substation|New . New ’ . : ’ New
Sumyarn(YN) @ 2X80 (115K} 181, 00} Sutorn{SH) : 2x50 181, 000 2 substations
e " 320 MYVA 362, 000
Addition of capacity . Addition’of capacity _ Addition ol cupacity Addition of capacity
Yenarkart (YK) : 2X40 to 2X80 © 39, 000] Klongtoey (K) : 2X4010115KV 280 146,000 Sifom{SL} : 2X40 to 1X40 + £ X80 19, 500 7 substations i
: : Lumpind (LN} @ 440 16 3 40+1 %50 19, 500( - : 480 MVA 316, 400
Venarkart (YK} : 2X80 (o 3x80 22, 800 .
Samyarn(¥N) @ 2%80 to 3X80 34, §00
| Satorn(SH) : 2x80 to 3x80 31, 800
. (181, 000) g (156, 860) R . (131, ico) : : (7,070} (476, 030}
Sub-Amoust . 181, 000 Sub-Amount ) 220,000) . Sub-Amount 257, 900 Sub-Amount’ 19, 500 Sub-dmount 678, 400
Line (1) Thanontok-YN-Thanontok . . 279,948 (4} Link Sstorn 24800 0.Zkm 5,452[(10) Thariontok-YK 24800 7,5ka 150, 226 : ) ' ’
2400 14. Thm, 24800 12. 3km 52, 553( (3} Link Yenarkart 2+800 0. lke 2,003j (11) Klongtoey-Satorn Rd. -link YN 40, 968
) ) ’ s ’ " L15KY . 2+800 L. Ska . : :
(7) Klongtoey-Sat;Rd, 24300 1. Zkm 20312
- . .| (8] Sanampao-YN 248004, Gk ) 104, 696 . :
' sz, 50| _ _ (5. 320) R o {164, 300} _ . E ] i (502, k21
Sub-Amount 332, 501 -Sub-Amount 7,455 - Sub-Amount 323, 201 Sub-Amount ~ Sub-Amount 663, 151
"L (613, 501) ] -uszm| R (295, 400) . (7,070} R (978, 141)
Amount ) 813,501 - Amounit 2217, 466 Amount : 581, 11 - Amotint Amount 1,341, 657

9o









Table 9.3-3 (b} Cost of Case Study {Phahol Yothin Area)

(). Present value of cost at 2001

Intevest : 7%

2001 . . 2006 2011 2016 Total
Conalruct ion Cost Construction Cost Coasvruction Cost . Construgtion Cost Construction Cost
{1900 Baht} {1000 Baht} (1000 Baht) (1600 Baht) (1000 _Bahu}
Case-1  [Substation {New ] New New . New New
Dindaeng(BD) : 2X40 152, 200| Sanampao{NP} : 340 170, 600| Rajchakru(RO) : 3x40 i70, 600] New-substation 2 @ 2X40 152, 200 § substations
New-substation 1 @ 2X40 162, 200 189 MYA 797, 800
Addition of capacity Addition of capacity Addition of capacity Addition of capacity
Pradipat (PP) & 2X40 to 3X40 17,300] Dadaeng(DD) © 2X40 to 3X40 18, 400 Hew-subistation 1 ¢ 2X40 to 3IXA0 18, 400 3 substations
- : 120 MVA 54, 160
{169, 500) (134, 760) (164, 100 {61, 830) (630, 180)
. Suli-Amount 1649, 500 Suli-Amaunt 189, 000 “Subi-Amount 322, 809 Sub-pmount 170, 60O Sub-Amount 851,900
Line 115KV loop for Dindacag (23) Sanampac-RO-JJ-Ratchada 150, 216] (26) New-ss 2 Branch near DD 45, 520
(21) Ratchada-DD-Sanampac 186, 632 115kY 2#800 6. 6ka 24600 Zkm
2¥400 2. Okm, 2800 B, 2km 7, 150 {24} New-ss 1 Branch near RO 113, 800
2%800 5km
(193, 782) 4] {14, 210) {16, 500} (344, 492}
Sub-Amount 193, 782 Sub-Amount Suly-Amount 264, 016 Sub-Amount 45, 520 Suli-Amount 503, 318
(363, 282) {134, 750) (298, 310} {78, 330) (874, 672)
Amount 363, 282 femount 189, 000 Amount 58fi, 816 Amount 216, 129 Amaunt 1, 365, 218
Case~2  {Substation |New New Hew ) Now
Dindacag (DD} : 2X40 152, 200] Sanampao{Nf} : 3X40 170, 600| Rajchakru(R0) + 340 170, 600 - 3 substations
: D 320 MVA 493, 400
Addition of capacity Addition of capacity Addition of capacity - Addition of capacity Addition of capacity
1 Pradipat (PP) : 2X40 to 3X40 17,300 Dindaeng (DD} : 2X40 to 3X46 18, 400} Pradipat{Pi"} : 3X40 to 4X40 44,000 Hochit (IC) * 3X40 to 4% 40 44, 600 7 substations :
’ : Samsen{SN)- @ 3X40 1o 4X40 44, 000 280 MYA 245, 500
Bindaeng{DD) - : 3X40 to 4X40 40, 600
Rajachakru (RD) : 3X40 to 4X40 40, 600
{169, 500) : {134, 750) {109, 0%0} . {60, 690} {473, 430)
Sub-Amount 169, 500 Sub-Amount -189, 000 Sub-Amount 214, 600 Sub-Amauint 165, 800 Sub-Amount 738, 900
Line 115kY loop For Rindaeng (22) Sanampao-WQ-JJ-Ratchada 150, 216] (27). N. Bangkok-Samsen : 12,018 ’
(21) Ratchada-DD-Sanampao 186, 632 115KV 2#800 6. Gkm 2%400 4, Skm, 2*801 0. 6km 15, 025
2%400 2. Okm, 24800 3. 2km 7,150 (22) Sanampac PP branch near Sailem 30, 045 o
’ . 2*800 1, bkm
(193, 782) 0 ) (a1, G40) {9, 800) (295, 222)
Sub-Amount 193, 782 Sub—Amount . Sub-Amount 180, 261 Sub-Amount 27,043 Sub-Amount 401, 086
’ {363, 282} {124,750 o (200, 730) {69, 900) (768, 662)
_Amount 363, 2682 ~___Amount 189,900 Amount 394, AG1 Amounk 192 843 Amount 1, 1338, 986
Cage-3  |Substation [New New . ’ New . ) . New -
: PHndaeng (D) 1 2XGO 167, 000{ Sanampao(NP) ¢ 2X60 167, 000| Rajchakru (RO) : ZX60 167, 000 3 substations
’ . ’ 360 MYA 501, 000
Addition of capacily Addition of capacity Addition of capacity Addition of capacity
Pradipat (PP} @ 2X40 to 2X60 34, 000 Pradipat (PP) : 2X80 to 3X60 27,800| Mochit(MC} @ 3340 to 2xX40 + 1X6¢ 17,000 6 substations
’ Dindaeng{DD) : 2X60 to 3X60 21,300 Sailom{SM) @ 2X40 to 1X40 + 1XG0 17, 000 220 MVA 134, 100
: : - . : Samsen (SN) 3% 40 to 2X40 .+ 1X60 17, 008
: (201, 600) {119,070) . {109, 850) : ’ (18, 480) {448, 400)
: Sub-Amount 201, 000 Sub-Amount 167,000 Sub-Amount 216, 100 . Sub—Amount 51, 000 Sub-Amount 635, 100
Line 115kY loep For Dindacng . (23) Sanampao-R0-JJ-Ratchada 150, 216) (27} M. Bangkok-Samsen . 12,018
{21} Ratchada-DD-Sanampao 186, 632 115kV 24800 6. Okm 2%400 4. bkm, Z+*800 0. Gkm - 5,025
2¥40Q 2, Okm, 2+800 8, Zkm 7,150 (22} Sanampao-PP branch neav Sailom 39, 045
: a 24800 1, ki
(193, 782) . Q . (91, 640) . (9, B0O) {205, 222)
Sub-Amount 143, 7182 Sub-Amount . Sub-Amount 180, 261 Sub-Amount - 27,043 Sub-Amount A1, 086
(394, 782} . {119,079) - (201, 490} (28, 200} (743, 632)
: Amount 394, 782 Amount 167, ¢00 Amount 396, 361 Amount 78, 043; - Andun b 1, 036, 186
Case-4  |Substation |[New ] New ) i o fMew i
Dindaeng{BD} @ 2X80 181,009| Sanampac(NP) "= 2XB0 181, 000]. 2 substations
320 MVA 362, 000
Addition of capacity ) Addition of capacity : : . Addition of capacity ] . Addition of cabacity
Pradipat(PY) : 2X40 to 2X80 41,000] Pradipat (PP) : 2X80 to 3X80 22, 800] Mochit(MC} @ 340 to 2X40 + 1X80 18, 500 5 substations
. o ’ : ’ B ’ ’ Sailom(SM} 2X40_-t6 1X40 + 1 X80 i9, 500 260 MVA §22, 300
i : Samsen (SNY 33X 40 to 2X49 + 1XB0 18, 500! :
(18_1._000) S {158, 280) ) o (11, 590) . : - : o (21, 200) : (372, 070}
_ Sub-Amount _ 181, 000f _Sub-Amount : 222, 090 Sub—-Amount 22,8008 . . . Sul-Amount 58, 500 Sub-Amount 484, 300
- Line 115kY loop For Dindaeng 012 -Sanampao-PP branch near Saiiom 30, 045{(23) Sanampao-]J-Ratchada 147,9441{27) N, Banghok-Samsen . 10, 015
) {21) Ratchada-DD-Sanampao ) 186, 632 24800 L Okm . - o ’ : 115KV 24800 6.5km C 2%400 4, Skm, 2#800 0. 6km . 15, 025
2¢400 2. Okm, 2¢800 8. Zkn 7,150 S |28} Lardprao-PP branch near 42,003) e . '
S Prachacuen 2#800° 2. 1km )
. © {193, 782) S (21,420} N : - (46, 590) . Co {g, 0B0) (320,872}
Suby-Amount . 193,782 Sub-Amount 30, 045 Sub-Amount. o 190,003 Sub-~Amount 25, 040 -~ Sub-Amount 438, 870
: (374, 782} - (a7, 00| DT {108, 180) S (30,2800 | s (692, 942)
Amount 374, 782 Amount 252, 045 Amouiit 212, 803 Amount_: 83, 540 Amount 923, 170










Table 9.3-3 (¢}

Cost of Case Study {Jomthong Area)

20401 2006 2011 206 Total .
Construction . Cost Construction’ Cost - Cotistruction Cost Construetion Cost Construction Cost
{1000 Baht) (1000 Baht) (1000 Baht) (1000 Balie) (1000 Bakt)
Case-1 [Substation|New N ) New New New
Wuttakart (WR) © 2X40 136, 500 New-substation | @ 2X40 136, 500| New-substation 2 @ 2X40) 136, 500 3 substations
. 240 WVA 409, 500
Addition of capacity Addition of gapacity Addition of capacity Addition of capacity
Bangmod (BY) © 2X40 te 3X40 17,300 Klongeatsing(WG) = 2X40 to IX40 17,300] Peichkasem(PS) @ 2X40 to 3)(40 17, 300 5 substalions
Petchkasen(PS) : 1X40 + 2X22.4 to 2X40 14, 000 155 MVA 83, 200
WUttakart(WR) P 2X40 to 3X40 17,300}
{153, 800) {34, 650) (109, 660) (97, 320) {395, 430)
Sub-Amount 153, 800 Sub-Amount 48, 604 Sub~Amount 153, 800 Sub-Amount 136, 500 Sub-Anount 492, 1010
Line {31) Watkampaeng-Lkachai 2¥800 1, Skm 30,045 (35) Link 'ﬁ'atkampaeng 2%500 0, 2km 4, 006{Thonburi-New-ss 1 (45) Interconnect New-ss 1 and ss 2 81,981
{32) Link Yuttakalt 2#400 4. Okm 13, 380 - (38} Thonburi-Mahaisawan Rd. 20, 630 Brabch line 2¥8G0 2ckt Zkm
2%800 0. Skm 10,015 ' 2¢400 2. 1k, 24300 1. Oka 7. 026
+ (39) Mahalsawan Rd. -New-ss(Ekachail) - 120, 180
-8, Thonburi 2+#400 6km, 2+B800 Gk 20,070
(53, 440} (2, 860} - (119, 290} (58, 450} (234, 040)
Sub-Amount 53, 440 Sub-Amount. 4,006 Sub-Amount 167, 305 Sub-Amount 81, 934 Sub-Amount 306, 735
(207, 240) (37,510} (228, 940} (155, 738) {628, 470)
Amount 207, 249 Amount 52, 606 Amount 321, 105 Amount 218, 434 Amount 799, 135
Case-2 [Substation|New ] : New
Ruttakart (WR) © 2%40 1386, 500 | substations
: . 80 MVA 136, 500
Addition of capacity Addition of capacity Addition of capacity Addition of capacity Addition of capacity
Bangmod (BM} @ 2X40 to 3X40 17,300] Klongwatsing (¥G) : ZX40 to 3X40 17,300] Bangmod (BM) : 3X40 to 4X40 44,000 Petchkasem(PS) ! 3Xd0 to 4X40 44, 000 9 substations
. . © | Petchkasem(PS) : 1X40 + 2X22.4 to 2X40 14, 000] Klongwatsing (¥G)} : 3X40 to 4%40 44, 000| Wuttakart (¥R} @ 3X40 to 4X40 44, 000 315 WYA 259, 200
Wutbtakart (WR) : 2X40 to 3X49 17, 300) Petchkaser(PS) @ 2X40 to 3X40 17, 300 .
: {153, 800} (34, 650) . (75, 080) (62, 740) {326, 219)
Sub-Amount 153, 800 Sub-Amgunt 48, 600 Sub-Amount_ 105, 300 Sub~Amount 88, 000 Sub-Amount 395, 709
Line (31) Watkampaeng-Ekachai 2%#800 1. 5km 30,045]{35) Link Watkampaerig 2¥300 0. 2km 4, 006 (38) Thenburi-Mahaisawan Rd. 20, 030| (46) Bangkoknoi-Petchkasem 50,075
L (32) Link Wuttakalt 2#400 4. Okn- 13, 380 24400 2. 1km, 2*800 1. Okm ©T,025]. 2%400 2, SKm, - 2*800 2. Skn 8, 363
243800 0. 5km 10,015 (38} Link Bangmod 2+800 0. 5kn 10, 0151447} Thonburi-Wuttakart 60, 090
[£40) Lick K. watsing 2¢800 0.3k - 6, 009 2%400 3km, - 26800 3, Okm 10, 035
: {53, 4402 (2, 860) : {30,710} (91, 660} . {178, 670}
Sub-Amcunt 53,440 Sub-Amount . 4,006 Sub~Amount - 43, 079 Sub-Amount 128, 563 Sub-Amount 229, 088
(207, 240) (37,510} (105, 790) ' (154,410) (504, 950}
Amount 207, 240 Amount 52,606 Amount 148, 379 Amount 216, 563 Amount 624, 788
Case~3  |Substation|New . : : Rew .
: Wuttakart (WR) : 2X&0 150, 000 1 substations
) 120 MYA 150, 000
Addition of capacity Additien of capacity . Addition of capacity Addition of capacit)‘ Addition of capacity
Bangmod (BM) @ 2X40 to 2X40 + 1X60 - 20,300| Bangmod (BM) @ 2X40 + 1X60 to 3X60 . 41,500| Klongwatsing (WG} @ 2X60 to 3X60 27, 800] Petchkasem(PS) : 1><40 + 1 X690 to ZXGO 17,000 7 substations
e . ‘Klongwatsing (WG} & 2X40 to 2X&0 34, 000| Mahajsawan(MN) : 3x40 to 2x40 + 1xG0 17.006] - = - - 255 MVA 174, 600
Petuhkasem(P‘;) c1x40 + 2x22.4 to 1x40+1x60 17.000] : o
{170,300) ' (65, 950) . (31, 940) . (12, 120} (280, 310)
Sub-Amount 170, 30| - " Sub-Amount 92, 500 . Sub-Amount 44, 864 Sul-Amount 17,000 Sub-Amount 324, 600
Line (31) Watkampaeng-Ekachai 2#800 L. Ekm 30, 045/ (34) Mahaisawan-Tapra intersection 4,006[{38) Thonburi-Mahaisawan Rd. 20, 030 .
’ (32) Link Wattakalt 2#400 4. Okn 12,380 2400 1. 4km, 2%300 0. Z2kM _ 3,345 P 2400 2. lkm, 24300 1, Okm 7.025]
2#800 0. 5km 10, 015[(35) Link Watkampaeng 24300 0.2Zkm 4,683[{(40)} Link K.watsing 2#800 0. 3kw G, 009
(38) Link Bangmod 2#800 2 to 3ckt 0, 5km 10, 0151 (41} Watkampeang-Bangkhavntian Rd. 40, 060
. : : i 24300 2. Dkm .
{63, 4407 - (15, 720) - - (52, 140} - 0 . (121, 300}
Sub-Amount - 53 440 - Sub-Amount 22, 049] . Sub-Amount 73,124 Sub-Amount Sub-Amount 148,613
) (223, 740) . (81, 870} ] ) (84, 080) . {12, 120} (401, 610)
Amount 223, 7404 Amount 114, 549 Anount 117, 9241 - Amount 17, 0on Anount 473, 213
Case-4 [Substation E . New
: : 0 substations
0 MYA
Addition of capacity Addition of capacity : Addition of capac!ty : Addition of capacity Addition of capacity
Bangmod (BH) © 2X40 to 2X40 + i X80 22,300 Bangmod{(BM} : 2X40 + 1X80 to 1%40 + 2X80 19, 500] Klongwatsing (G) < 2X80 to 3X80 22, 800| Petchkasem (P8} : 1 X40 + ZXSO te 3X80 19, 500 7 substations
Klongwatsing(¥G) @ 2X40 to 2X80 " 39,000 Petchkasem(PS) @ 1X40 + 2X22.4 to 18, 500] : 395 HVA 162, 600[
ilgllaisawau!lnm) T340 to 2%40 + 1XH0 19,500 1x40 + 1x80
' . (81;300}]. (27,810} - : k (16, 260) | . (13, 9¢0) (139, 270}
: Sub-Amount “81, 300 . Sub—Armunt 39,000] Sub-Amount 22, 800 Sub-Amouint . 19, 500 Sub-Amount 162, 600
Line  [{33) Watkampaeng-K.watsing 2#800 2. Okn 40; 060 (3'1‘) 5. thonburi-ﬂangmod 248006, Skm 130, 195} {42} Souththonburi-Watkanpeang 52,078 (45) Bangkoknoi -Petchkasem 85,075
(34} Mahaisavan-Tapra intersection 4,683 24300 2: Bkm : v " 2#400 2. Skm, 2+800 2. Skm o 8,962l
24400 1. dkm, 24800 0. 2L 4,006 . : SR R '
(48, 149 T (92, 83001 o o (37, 130) o : (45, 230) (223, 939)
Sub-Amount 48,749 -Sub-Amount 130, 195 - Sub-Amount .. © 52,073 Sub-Amount 63,438 Sub-Amount 294, 460
) : (130, 049) e . ~ (120, 630} . (53, 300) ; (59, 130)| . (363, 199)
Amount £30, 049 Amount. 169,195 Amount 74, 878] Amount B2, 938] - - Amount 157, 060
i ¢ ) ! Present value of cost at 2001

Inter est :

%













9.3.2 Economical Comparison of System Voltages using 115 kV and 69 kv

. System ° '
The power is transmitted at 69 kV around the city center area and at 115
kV in the surrounding areas according to the patterns of the MEA's power
system, but the 115 kV system tends to be further increased. :
Therefore, the conditions of system cbnfigurafion and operation, construction

cost, economic. and other conditions are compared in the cases of adopting 69

kV and 115 kV system configurations.

(1) Configuration of system models - -
'Adopted in this comparlson according to the planning crnterla of MEA are
the dlStPlbUtlon substation consxstnng of three 60 MVA transformer banks
‘and -a so-called "tapped-tie normally open" as is shown Fig. 5.2- l(a)
'wherein“the_subtransm1551on line is connected*from a“ terminal station to

another ferminai station through two distribution substations.

___Tefhinai”Station(é)i B ' | : Terminal Station(b)

' Transmission line = - . .~ ‘ L

~ Distribution Substation

(2) Capa01ty of subtransmission line _
~The subtransmission llne with a- 039301ty satxsfylng the MEA‘S planning
-crlterla:1s.assumed.t0~be=constructed.-

o =Ca"_cnt of subtransm}ssion Lino (MVA -

6OK 115 KV

P _ o ._ Normal Emergency Normal .F_merger_)cy
| ) Overhead ;]; 192 212 288 308

Underground a2 om2 %8 3@



(3)

Load conditions

~The normal allowable loads in the respective substations are assumed as

(4)

follows where the utilization factor is 80%:

|

- Distribution substation : 3 x -60 MVA x 0.8 = 144 MVA

960 MVA

Terminal station - - : 4 x 300 MVA x 0.8

Since the allowable load in two terminal stations is 1,920 MVA, it is

possible to transmit the power to about 14 distribution substations. .

Overall system configuration

2 substations are installed directly to the respective terminal stations -

.out of the 14 distribution substations, and the remaining 12 substations

are received the power through subtransmission lines.

Judging from the capacity of subtransmission line, it is possible to
transmlt the power to two distribution substations: through one circuit in
the case of 115 kV system. I R
In the case of 69 kV system, it is possible to transmlt the power 1n 1.33
substatlons (192/144 MVA), namely, a portion of three banks in one.
subqtatlon and one bank in another substatlon or. a portlon four bank'
load in total. When these cond1t10ns are taken into account, such
systems as indicated in Fig. 9.3-3(a) and (h) of can bé'formed based ‘on
the system configuration presented in‘Item‘(l)'above. In other words, -the
outgoing line from terminal station shall be of double Conductor,'and
line between distribution substations can be connected through single
conductor in.the case of 115 kV system.-;In_the-caéé-of;GstV system,
however, a standby line is required in.either one of the.SUbstations when
shutdown of single s:de subtransm1331on 11ne is taken into account The
capacity of the standby llne should be sufflclent to transmlt a portion of
two banks as 1ndicated in Fig. 9.3-4. As a result such a. system as
indicated in Fig. 9. 3 -3(b) of has been formed

Although the. standby llne cons:stlng of 31ng1e conductor w111 be
sufficient, the double conductor standby 11ne should be adopted for'
coplng with future changes of system CODdlthﬂS w1th flex1blllty



(5) Unit construction cost
Based on the data.obtained during the First Field Investigation, the
following unit construction costs are used:
(Unit: 1,000Baht)

_ 69 kV. 115 kY
Dlstrlbutlon substation- . - S :
60 MVA 2 banks 150, 000 167,000
- . .1 bank addition o 20,300 ¢ 21,300 -
Subtransmission-line
(overhead) - _
1 ckt/km double conductor 3,344 o 3,675
(underground)
.1 ¢kt/km double conductor . .. 20,024 - 22,157
. Subtransmission.line . . . . 9,100 - 11,400

outlet CB

(6) Distance ofasubtransmiSSionrltne =

Although the actual system may undergo progress along with lapse of time,'
the construction cost of the entire model systems is_compared herein. In

: other'words, how the construction cost would -vary between the 69-kV and
115 kV systems is examined by using the distance between the terminal:
statton and dxstrlbutlon substation: and that between mutual dlstrlbutlon
substations:as parameters. . The shorter:the transmission distance,: the
more,advantageous'in case,the‘substatxon equlpment-cost is Tower for the
69KV system.~:HoweVer,;the_longer the transmission: distance; the more -
advantageous ih the:case of 115 kV-system*reQuiring no standby line. In
addltxon, ‘the . 115 KV: system.is- further advantageous in view of the
transm1551on loss as well. : _
Meanwhlle, the construction cost and transm:ssxon loss are calculated on
the-assumption that the respective substations are arranged at an equal
'distance.', ' o | '

(1) Comparxson between constructlon cost and annual expenses InClUdlng
transm1551on loss _ : i :
As shown in Table 9 3= 4(a), in: case of underground cable line, the longer
" the: dlstance between any two dlstrlbutlon substations is- than 2.7 km .85-a
border in. terms of constructlon cost the more’ advantageous is the 115 KV

system,zbut the shorter this. dlstance 1s than thlS border, the more:'



(8)

(9)

advantageous is the 69 kv system.

If compared in terms of annual eXpenses_including_transmission loss, the
border of advantage in distance=is'r0ughly 2.0 km. As a sensitivity test,
the cost of substation outlet circuit breakers is calculated where the
cost on the 115 kv system is-assumed to be ralsed further by 10% (from 11.

4 million Baht to 12.54 mlllzon Baht) As.a result of comparlng the
Constructlon cost based on this calculatlon, the border of construction
cost is about 3 km, and about 2.3 km when the transmlssxon loss is
included, as is presented in Table 9.3-4(b).

In the case of overhead line, the border of. 11ne distance becomes longer
since the. constructlon cost of subtransmission llne becomes relatlvely _
lower. As a result of comparing the annual expenses zncludlng
transmission loss, about 2.1 km is a border distance, as is presented in

Table 9.3-4(c). Detail comparison is presentedvln-Tabie 9.3-5(a) and (b)..

Results of study
The reinforcement.of the 115 kV system is deemed to be the most
advantageous  in atta;nlng 51mp11f1cat10n of the system, reductlon of the
number -of subtransmission- line:circuits, saving of transm1531on~1oss.and_g
s0 forth, taking into- account - the variousﬁeeonomicfeffeots-incUrred from
the unit construction costs and. the choice betWeen:overhead'and'
underground,condUCtors.:-Howevem;;the 69_kV-system can not necesserily'be=
disregarded:altogether; as the 695kvvnetwork:has:alreadyjbeen widely
equipped in the centraloarea of Bangkok, - and - the road COnditions are 50
diverse that in some places oniy 69 kV overhead line is possxble 1nstead
of 115 kV: overhead line. ‘ :

Comparison_between-ZSO kV and 115 KV distribution substations -

Comparisons have been made in constructing distribution substations of 80

MVA x 3 for several sites with 230 KV and with. IlS'kV'Systems respectively L
.in the similar method as aboveFmentioned When constructlng 230 kv

dlStPlbutlon substatlons, lt will be: p0551ble to decrease the transformer
cap301ty of terminal. substatlon but". the' unzt cost of lndlvidual’
dlStPlbUtIOﬂ subst&tions wlll become hlgher than 1n the case of 115 KV

'substatlon



Therefore, the 115 KV plan will be advantageous in view of the
construction cost including transmission line.

In the underground cable supply area, the construction cost of 230 kv
cable is higher than that of 115 kv cable so that the 230 kV cable plan is
apparently disadvantageous.

In the overhead line supply area, both of the plans indicate nearly equal

'-'values as indicated in Table 9.3-6.

In the area where constructlon of overhead line is possible, the load
dens;ty is generaily low so that there would be almost no need to
construct large capacnty dlstrlbutlon substation, and it is difficult to
construct a number of 230 kV overhead lines along roads. When there
conditions are taken into account, it is judged essential to avoid

adoptién of 230 kV distribution substatibn_in'such an area.
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Table 9.3-4 Cost Comparison Analysis

(a) In case of Underground Cable Line

Unit : Million Baht

Distance of Construction cost Annual  Expenditure

Substations with Line Loss
(km) 69kV 115kV _B9kV 115kV
1.9 3,588.5 < 3,642.5 475.2 | < 476. 7
2.0 3,636. 6 < 3,683.5 481.9 < 482. 2
2.1 3,684.6 < 3,724. 4 488.7 > 487.6
2.2 3,732.7 | £ 3,765. 4 495, 4 > 493.1
2.6 3,924.9 < 3,929.2 522.2 > 515. 1
2.7 3,972. ¢ > 3,970. 2 528.9 Y 520. 6
2.8 > 4,011. 2 535.6 >

4,021.0

“(b) In case of 115kV CB cost increased by 10% _
- : ) Unit : Million Baht

_5%6.1

Distance of Construction cost Annual Expenditure

Substations with Line ‘Loss
(km) 69KV 116kV | " 89kV 116kV
2.2 3,732.7 < 3, 788.2 . 495.4 < 406, 1
2.3 3,780. 7| < | '3,829.1 1 B0Z2. 1 > | B0l.6
2.4 3,828.8 < 3,870.1 508, 8 > 507. 1
2.5 - 3,876.8 1< ] 3,911.1 -b15.:6 |- > | . 512.6: -
2.9 4,069.1 <1 4,074.9 542.3 > 534.5
3.0 4,117.1 | > | 4.115.9 549. 0 > 540.0 -
3.1 4,165.2 | > | 4,156.8 - 565, 7 > 545.5
3.2 > 562. 4 > 551.0

4,218.2

4,197. 8

(¢) In case of Ovefhead Line

Unit @ Million Baht

702, 6

Distance of Construction cost Annual Expenditure

Substations . __with Line Loss
(km) | 69kV 115kV 69kY _115kV
2.0 | 2,83.9 | <[ 2,992.9 398.5 < 399. 8
2.1 2,843.9 | <[ 2,999.3 401.0 | ¢ 401.2
2.2 2,852.0 | < | 3,005.8 403. 6 > | 402.6
2.3 2,860.0 | < | 3,012.2 406.1 | > | 403.9
11.0 3,668.2 | < | 3,572.1 626.6 | > 523. 4
12.0 3.638.5 | > | 3.636,4 651. 9 > 537. 1
13.0 3,718.7 | > | 3,700.8 677.3. | > | 550.9
14.0 03,799.0 | > | 3,765.1 > 564.6




Table 9.3<5 Detailed Cost Data

(a) In case of Underground Cable Line on the dssumptlon that d1stdnce between

v thal Line LOSS_kWh/km

SO
[RTS

each substatlon is - 2 km
In Case of 69kV In case of 115 kV.
No.of | Unit  [Length| -Cost .. [No.of| Unit Length{ Cost
Unit Cost - km 1000 BT Unit | Cost km. | 1030 BT

Terminal 35S 2 _ 2

Main Tr 2ry CB 8l g, 100 72, 800 81 11,400 91, 200

(Qut going CB. . 12| 9, 100f . 109, 200¢ 12f. 11,400 136, 800

- Spare Line 'CB- - 12f 9,100 109, 200 _ ‘ »
Distribution SS 14( 170, 300] 2, 384, 200 14} 188, 300{ 2, 636, 200
| subtotad || o | oersa00l || 2, 864, 200
Transmission Line 181 20, 024 2 720, 864 . 12| 22,757 2 546, 168
Transmission Line 6| 20, 024 2 240,288 6] 22,757 2l 273,084
| subtotal ____\ooo_ l 961,152 | _45,514) - | 819,252
Total cost 3,636, 552} 3, 683,452
Annual Expenditure : : : :
13% to Cost of SS 347, 8021 372, 346

' of Cable _ 124,950 106, 503
Total Line Loss - {kWh/km 13,011,608 1,084, 179

g6 BT/ | 1626 | 2| 0,191 | 1. _ 2| __3.309)

ITotal Expenditure ' 481, 943 482, 158
Logs Calculation ‘ : . :
r at 20°C =0.0224 ohm : r at 60 C =0.02631 ohm for 800 sq.mm cable / km
Loss factor=0.5 : S .

‘ . | In Case of 69 kV - In case of 115 kV I
|Base ‘Loss/double conductor e 57.30] : '20. 63}
Total line Loss kW/km 687. 58 - 247.53
Total Llne Loss kWh/km -3,011, 608 - 1,084, 179

(b) In case of Overhead Line on the dssumptlon that distance between
L each substation is  2.1km
In Case of 69kY In case of 115 kV
No.of '} Unit “jLength| Cost No. of]| Unit Length| - Cost
. Unit | Cost - - km - 1000 BT : {Unit | Cost km - 1000 BT
Termlnal SS S 21 D o
‘Maip Tr ory CB 8109, 100 - 72,800( - 8] 11,400 91, 200 -
_Out -going CB 12| 4,100 . 109, 200 12§ 11, 400 1386, 800] -
:Spare.Line CB 12 9,100f i +109, 200 _ . | o
Distribution SS 141170,300} - | - 2,384,200] 14} 188,300] - - 2,636,200
Cswbtotal Lo 1l |_zersa00p | 1] 2,864,200]
Transmission Line | 18| 3,344 ~ 2.1} 126, 403 18| 3,575 2.1 135 135 o
Transmission Line | = 6] ~3.,344| . 2.1] 42,134} b : 2.1} . ‘0
IS A S sl RS K sosl |l e8|
Total R : 2, 843, 938) 2,999, 335
Annual Expend1ture B FE N :
13% to Cost of 88 | o -'5347,802 =372, 346
o of Cable | L o 0 21,9101 ¢ S 17,568{
Total Line'Loss - [kWh/kmj- e 9 770 8431 . : 3,517,504}
| 1.526BT/kWn 1,826 | _ el el 2.1|___ 11,272
“'ITotal Expenditure : : 401, 024 ' 401, 186
Loss  Calculation™ L ‘ ‘ ' ' T
© ' at 20°C =0.0726. ohm ¢ r at 60%3 '0 08536 ohm for 400 sq mm AAC conductor / km
_'Loss factor—O 5 .
' In Case of 69 kV. - . In .case of 115 kY
* |Base Loss g e . 185,90] - 66.92
"~ ITotal line Loss kW/km 2,230, 79 7 803,08
9,770, 843 ' 3 517 504)



Table 9.3~6 Cost Comparison between 230 and 115kV System

Installation capacity :. 230/24kV 3%BOMYA and 115/24kV 3%80 MVA

In case of Overhead Line on the assumption that distance between

each substation is 3.7km

Equivalent capacity of 10 distribution $S- S*SOMVA *10= 2400MVA is added to’
119KV side transformer capacity for Termlnal stations

~In Case of 230kV | In case of 115 kV.

No.of -/ Unit |Length| Cost No.of | Unit |Length| Cost .
Unis Cost km - [ 1000 BT {Unit Cost km | 1000 BT

Terminal- 55 IR 2 2] L ; o
Main -trans 1%300MVA . 0O 8] 47.500] - . 380, 000] - -

Main Tr. 1lry CB| . 0f. . 3F 32,900 Sl 263, 200

Main ' Tr. 2ry CB| 0 : By 0] 8| 11,400] 91, 200

Out going CB 8] 32,900 . 283, 200) - 8| 11,400 91, 200

 Spare Line:CB 0] 32,900 o] 8| 11,400{: - -} . 91,200]

Distribution SS 10| 269, 000} - - 2,690,000f - 10|188,300 = 1, 883,000
Subtotal ‘ oo 12,953,200 . - 12,799, 800
Transmission Line | 12{. 4,422] ~ 3.7( 196, 337 12| " 3,575). 3.7 158, 730] -
Transmission Line | 0| 4,422] - 3.7 - - ol . 4y 3,575 ¢+ 3.7 . BZ,910] -
Subtotal 1 o 1 196, 337| 7,150 . 211, 6401 -

Total Gl 5 3,149, 537 S b 3,011,440]

‘{Annual Expenditure C : _ S SR o R I ;
13% to Cost of 5§ : P 383,916 : 4 b 363,974
. of Cable R 25,524 B 27,513

Total Line Loss kWh/km | SRR B 042 2231 - r 1 | 4,-168, 893

1. 526 BT/k¥%h 1.526 3.7 5, 885 - 3.7 23,538

Total Expenditure 1 : . '415,324 S 4o 415,026

Loss Calculéfion e " ’ '
r at 20°C =0.0726 ohm ; riat. 60 < 0 08336 ohm for 400 5q. m AAC conductor / km o
Logs factor=0.5% : Lt

~ [ In Case of 230 'V In casé. of llb kv R
Base Loss/double conduétor =~ . 7 20 74 S s 118,98
Total line Loss kW/km S :«- Co 23795 o o 951,80
Total Line LoSs kWh/km. o} .o o 1 042 223 e L - 4,168,893)
Cost Comparlson by’ Substatlon Dlstance L o i D
Distance of ' Construction Lost L Annual Expendlture w1th Loss
Substatxons (km) | . 230kV. Comp, | 115KV 230k Comp. 115kY.
40 . | 3,165.5 Gy 03,028,686 1 o 417.8: oy 41920 |
3.9 . 3,160.2 D 3,022.9 | . 417.0 S AT
3.8 3,154.8 C>1e3,017.2 | 0 416.2 S 416.4
3.7 3,149.5 > 13,0114 - 415, 3 > le-415.0 |
3.6 3,144.2 D0 b 37005.7 1 4145 > fd18:.6 )
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