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58920697: MAJOR: ENERGY AND ENVIRONMENTAL MANAGEMENT; M.Eng.
(ENERGY AND ENVIRONMENT MANAGEMENT)
KEYWORD: SOLAR ROOFTOP IMPLEMENTATION
ATICH JAITALEE: FEASIBILITY STUDIE OF SOLAR ROOFTOP
IMPLEMENTATION: CASE STUDY TE CONNECTIVITY MANUFACTURING
(THAILAND) CO.,LTD. ADVISORY COMMITEE: PAIBOON LIMPITIPANICH, Ph.D. 94 P.
2020.

This study aims to evaluate the feasibility of solar rooftop implementations on TE
Connectivity Manufacturing (Thailand) Co., Ltd. Three feasibilities for grid electricity substation,
which are economic analysis, the strength of roof structure and life cycle analysis, are studied. In
this study, the gable slope and the area of the metal panel roof are 4° and 10,804 m’, respectively.
A total of 3,500 solar panels can be installed on the roof structure, but only 3,030 panels, which is
999 kW power system, are evaluated because the grid substation is used only in the company, not
for sale to the Electricity Authority or PEA. Two solar panels, which are Astro and Canadian,
were compared. It was found that the solar voltage of the Astro panel reduces when the panel
temperature increases. Installation of the panels on two gable roof directions did not decrease the
panel’s efficiency because of low difference of its slope. The strength analysis of the roof
structure was analyzed and simulated by using Solid Works, the commercial software. It was
found that safety factor of the installation is 3.45. In economic view of the solar installation, it
was found that the investment of the grid substation is 27.5 million Baht which has an NPV of
25.9 million Baht and a payback period of 7.48 years. By using life cycle analysis for the grid
substation, the result found that implementation of solar panels can reduce CO, emission from
Grid Electricity of PEA which the substitution period of 3.48 years. It is also found that CO,
emission will be reduced by 836.35 ton CO,-eq in the first year and total 17,798 ton CO,-eq

throughout the expectation panel life of 25 years.
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Description Astro Canadian
Power (Watt) 325.00 320.00
Volt (V) 37.11 36.80
Current (A) 8.77 8.69
Short circuit (A) 9.48 9.26
Temp (C°) 46.00 60.00
Maximum system voltage (V) 1,500.00 1,000.00
Module Efficiency 16.00 16.97
L (mm) 1,954.00 1,960.00
W (mm) 999.00 992.00
H (mm) 40.00 35.00
Weight (kg) 21.80 22.40
1P 67.00 68.00
Price (THB) 5,200.00 5,400.00
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Time Canadian (v) Astro (v) Temp c°
6.00 33.20 33.10 28.00
7.00 39.50 39.10 31.00
8.00 42.20 42.10 48.00
9.00 41.63 41.32 50.00
10.00 40.54 38.79 54.00
11.00 41.26 40.13 50.00
12.00 41.20 40.89 48.00
13.00 40.03 40.01 46.00
14.00 40.83 40.63 46.00
15.00 40.16 40.01 44.00
16.00 39.70 39.69 35.00
17.00 38.10 38.04 31.00
18.00 37.00 36.80 30.00

AINAADIN 2
= a gJJ 9 a v = A [ YN 1 9
nFeumeunsanaamiaunaaz I usonReuniio (Sutaalaa ¥139)

Munaazuanmeald Guuaaldaeiaiing) aanwin 4-3



39

P~ a & A = a Ao a a @
NNN 4-3 fﬂi@]ﬂﬁ\uw’E]Llr%EJ‘]JL‘V]EJ'LI’H'W]ﬁ‘ﬂlI‘]JiZf’fT]‘ﬁﬂ'lWﬂ1§5‘]J!,l,f’f\3q\1fjﬂ
9
wmmﬂuuﬁﬂuamﬁmwa NWUN ﬂﬂﬁ@ﬂﬁ?ﬂjﬁ}ﬂ3$ﬁVI°ﬁﬂTWﬂ1§3ULLﬁ\W]Nﬂu
1 1 1 <3 [ 7 < ] o ¥
mwwﬁlumu%ﬁﬂaunm 07.00 W. ALBINYUKANIAT 17.00 U. (MUY %Qﬁﬂ?W!ﬂUﬂﬁWﬂUﬁu

usaau T laluananany §9nInN 4-4 Lazas19n 4-3

55.00 —55.00
50.00 L 50.00
45.00 - 45005,
40.00 O . L 40.00 2,
§35.00 / T L 35.00§
30.00 L 30.00
25.00 25.00

6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00
—— S/W N/E Temp

1 y 9
NN 4-4 ﬂ’JHJLmfWINﬁ1uﬂ§$ﬂ'ﬂ‘ﬁﬂ1Wﬂﬁ§Uuﬂ'\Wf]\‘]ﬂﬁﬁﬂﬂ\‘]ﬂ\iﬁ@ﬁﬂﬁ



v Y
A1319% 4-3 1Weuneunsaau Iiivesniaesnania

40

Time S/W N/E Temp
6.00 32.00 35.40 29.00
7.00 40.30 40.41 31.00
8.00 41.90 42.70 35.00
9.00 40.49 40.27 48.00
10.00 39.16 38.98 49.00
11.00 40.15 40.12 51.00
12.00 39.30 39.84 51.00
13.00 39.70 39.40 52.00
14.00 39.58 39.37 47.30
15.00 40.20 40.00 43.00
16.00 40.50 40.30 42.00
17.00 39.94 39.71 32.00
18.00 36.10 34.70 31.00
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D 51ﬂaz!§ﬂmmzqﬂnmﬁw NI WU HUIEAT  MIMIUERY (UN)
1 Inverter Room 1 Set 250000 250,000.00
3 Earth plate 3030  pes 1000 3,030,000.00
4 Cable clip 7500  pcs 20 150,000.00
5 PV Panels Sunergy 72 cell 330 Wp 3030  pcs 5000 15,150,000.00
6 Inverter Huawei 60kW 15 pcs 210000 3,150,000.00
7 DC Cables (Lapp 6mm?) 24000 m 40 960,000.00
8 AC Cables 120mm? 400 m 680 272,000.00
9 AC Cables 240mm? 200 m 1209 241,800.00
10 Monitoring System 1 set 150000 150,000.00
11 LANCat6 500 m 20 10,000.00
12 Main switch on MDB 1 pc 100000 100,000.00
13 MC4 Connectors 250 pcs 80 20,000.00
14  Cable Trays on the roof 2500 m 1000 2,500,000.00
15  Cable Trays inside building 200 m 1000 200,000.00
16  Zero export relay I  sum 500000 500,000.00
17  Consumables 1 Sum 250000 250,000.00
18  Labor cost 1 Job 550000 550,000.00

Total 27,483,800.00
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NANNTAM Peak — P\/ output
7MW 4-15 uwuinSoufiouaA1 Demand nouAnds taznasAn LN Tyasiaad
AN
Time TR1 TR2 kW Peak PV output Lﬁam‘ﬂu(%) NAN17aeA Peak
0 624 710 1334 - - 1,334.00
1 626 717 1343 - - 1,343.00
2 623 714 1337 - - 1,337.00
Off Peak 3 613 715 1328 - - 1,328.00
4 618 712 1330 - - 1,330.00
5 624 724 1348 - - 1,348.00
6 626 730 1356 - - 1,356.00
7 630 747 1377 24975 0.25 1,127.25
8 636 756 1392 44955 0.45 942 45
9 641 740 1381 64935 0.65 731.65
10 645 736 1381 749.25 0.75 631.75
11 652 719 1371 819.18 0.82 551.82 ¥3Niaam
12 623 761 1384 839.16 0.84 544.84 Peak o
13 625 730 1355 779.22 0.78 575.78
14 646 713 1359 699.30 0.70 659.70
Peak 15 647 692 1339 54945 0.55 789.55
9-21:00 16 629 703 1332 299.70 0.30 1,032.30
17 628 704 1332 - - 1,332.00 529914
18 623 691 1314 - - 1,314.00 @159
19 608 713 1321 - - 1,321.00 @A Peak
20 631 702 1333 - - 1,333.00
21 636 694 1330 - - 1,330.00
22 645 689 1334 - - 1,334.00
OffPeak 3 616 711 1327 - - 1,327.00

AR 4-16 ansramafFeuneums s i uag Tihnnaald Tuagianar 1

49



50

]
' A

a d < Y o A
HAM3AAIZHANUNTINTIVRIIAs a3 19HAIMNNagA
a & "o s 3 0 =2 a o o 9t )
MsanAILEe Tyasaaaiy aziiwme lUgadanunain) Metal sheet gAny1 1d%1
1 ~ 9 o A A d I~ 901 o o Z’, =
yavou lafigaves Inssadtnasn Ao uil Adlumaniimiin Metal sheet AUMIANE
dyd o a 4 [ %‘ Y] A a [
1 393 UATIEHANNAINI0 TUMIT UMDY NUVIAITIUUHAINIYDI 153911
@ < o ¥ @ ' < @ 1
TagT1sunsu Solid works TasgaunanulTuiminla 12.5 manuudaussvesiaqul Tian
a J o { 1 J 1 '
351.6 INWANTUATIZH AINTNN 4-16 WU AIAUAY Von mises gagaiia1 101.9 Taon
a & "o s o o o q ¥ < Y
Safety factor YB4MIAAAIM TrA1TaaUUHaIA T5901udia 3.45 i ldawnsodulalan

(% a a ¥ A Jdo
Iﬂiﬂﬁ%}NﬁaQﬂTLﬂiJ‘lJ?NTSNTL! FU50AAA NG TFA 5B IUIU 3,030 LLN\‘]ulﬁ}

4 o ?:' o o 1 @ o g Y 1" J s
ANA 4-17 wamsaesiminnsziaeudvainsessuiviinveswne lsarsaa

dy YR Y o o a 1 3 v A o 9
wonnnidany Inihsensmaveddsns les1 woun miniiaunsoivla
Y Y
VNNANTMUIUMITOIS VMU NVeL A9l
2 : ¥ ; .
1. W MiinUIINNAIN (Dead load: DL) Ao 11iinussnnAi meea Timuwsoan
e o A 9 o T ¥y 1 3 @ 9 [ ] o @
Wmin liwaeudedwmnia 1aun v¥nmin Tnssairaman uny Metal sheet taz1iviinuma
4 a a [ 1 {3 901 o v 1 A
aduaeIMad (11 dlaniuneasnamas) Niluinvinussnn meadaIumy
(Superimposed dead load: SDL) HA1911A Y 11 A lansuaen1s19mas namsmuin laseasia
98NN1BEN DL=0.12
1 o . a3 o Aa A A A A
2. INHUNUTINNT (Live load: LL) A0 1NHINUTINANTMIAADUN MUK 000

9 e
HINUNODALINT Nﬁﬂ1iﬂ1u’)mﬂ’€]ﬂlﬂﬂ§fﬁ LL=0.20



51

Y H A 9
3. NIzuaay (Wind load) An Wninussnnimaduannszuaay Taguilasain
<3 3 [] Y o 9 9 1
anuEraudluniieussanldeausodiaeelaseadaluldsunsyld Tasnileussanay
NRNIZNTNAMTVIMNITHI oA IUVEI0IMTNG TN Y 10 was TAuminy 50 flansuse
v Y
MINVAT HANMIAIUINBDNNIBYN (W) = 56.7 NILMAMINAVNAIN
] Y r Y
NANIAUIUNDONUIY ANz auLaz 50595014 1Hipaanimiinues
Y
[ v Y

A A 1A dy = Y = Yy @ % o A
HANARaEyn 11 KG/ SQM uanstgidesane lvaziDeaniensasnae U UIIMTINg

1A @ ' 9 A m Yo o o dy
G]'E]W]llﬂ’lfl‘ﬂaQﬁ]’lﬂﬂ’liﬂ'ﬁ]ﬁi’l\?‘ﬂvlllvlﬂ nnmua luramsauaui

mamsianzimsdantlassmamsveulasenlan ainmsnan v

¢ ¢ A
nuEelsarstran enaunums I inhanaeas
Tumsanizimidantdesmasamsuoulaeen leaninmsaaaame Tsaisas

o Y o A vy Yy a s 2 ¢ v o Aaa
Uuﬁﬁﬁﬂ’ljﬁﬁﬁ']uuu ﬁﬂﬂ’]el']La'f)ﬂcl“])'sll@ll“aGTQ@QTJ%NTmﬂWiU@uV)‘I@WTL!“VW]ﬁﬂﬂﬂaﬂﬂﬁﬂnﬁfﬂ']ﬂ

Ad Yy a

vy Y ¥ A = ~ a & s A o
Lmaweuaﬂmwaﬂmm L‘WE]ﬁﬂ‘]el'lﬂiiLlﬂ'liGl@G’N1501Wﬂ1%1ﬂ1%ﬁﬁuﬁﬁﬁﬂﬂﬁEJLL“LI“LI

u

Polycrystalline ¥1AMAINTHAN 1 MW WU UA1 2,705,701 kg CO,-eq AINTNTN 4-6
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N1IWAN Inverter 124,000 (M.J.de wild-Scholten, 2013)
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MIVUAUEAGUAIOMAS  519,506.74  FIUUN IUNTIA (2560)
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MIIae 45,0950 (National renewable energy laboratory, 2013)
33U 2,705,701

9
=

A =1 [ ~ R =} a g’; 4 4 [
Taedien/SsumesusunsaidnuiinTAnadun Tearsisaauuia 999 kW Wi
' o o ~ {
ansnaamstaaassmansuenlaoenloa 18 836.03 ton CO,-eq /) Tudlugnii]
a g‘; A ds! o a A a (4 J o A
msanaauazicanasvunulszaninmmnaa v auma Tsarsisad aan3199 4-7
(@ndnunasnnms lihihonaad 0.561 kg CO,-eq/kWh ) Az W11 AaAo1gN1T 19911

~ V@ P v o P R
25 °]J GU’E'NL!WQI%ﬁ'ﬁlcﬂﬁa ﬂ$ﬁ11]1iﬂﬁﬂﬂ'liﬂﬁﬂﬂﬁ@Elﬂ'l“]fﬂ'li‘ﬂ’éluulﬂﬂﬂﬂuquﬂ(ulﬂﬂﬂﬂﬂﬂ



52

Carbon Output from Co2-eq reduction CO2 accumulate CO2 reduction
Year  foot print PV (ton) (ton) (ton) from PV (ton)
0 2,705.70 0 2,705.70
1 1,490,258.25 836.03 1,869.67
2 1,470,855.67 825.15 1,661.18 1,044.52
3 1,451,578.97 814.34 2,475.52 230.18
4 1,432,428.14 803.59 3,279.11 (573.41)
5 1,413,403.18 792.92 4,072.03 (1,366.33)
6 1,394,504.10 782.32 4,854.35 (2,148.65)
7 1,375,730.89 771.79 5,626.13 (2,920.43)
8 1,357,083.56 761.32 6,387.46 (3,681.76)
9 1,338,562.10 750.93 7,138.39 (4,432.69)
10 1,320,166.51 740.61 7,879.00 (5,173.30)
11 1,301,896.80 730.36 8,609.37 (5,903.67)
12 1,283,752.96 720.19 9,329.55 (6,623.85)
13 1,265,735.00 710.08 10,039.63 (7,333.93)
14 1,247,842.91 700.04 10,739.67 (8,033.97)
15 1,230,076.69 690.07 11,429.74 (8,724.04)
16 1,212,436.35 680.18 12,109.92 (9,404.22)
17 1,194,921.88 670.35 12,780.27 (10,074.57)
18 1,177,533.29 660.60 13,440.87 (10,735.17)
19 1,160,270.57 650.91 14,091.78 (11,386.08)
20 1,143,133.72 641.30 14,733.08 (12,027.38)
21 1,126,122.75 631.75 15,364.83 (12,659.13)
22 1,109,237.65 622.28 15,987.12 (13,281.41)
23 1,092,478.43 612.88 16,600.00 (13,894.30)
24 1,075,845.08 603.55 17,203.54 (14,497.84)
25 1,059,337.60 594.29 17,797.83 (15,092.13)
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ATNNUIN N-1 Lﬂ%ﬂx‘]‘ﬁlﬂﬁ‘ﬂﬁmﬂﬂ Utilities

No. Machine ID Basic Description: Model No: MFG kW Specification
POWER 1230.95 KW 380 V 3PH 50HZ EFF
1 CHILLER-01 Water cool Chiller RTHD-D2G2Gl1 290 0.593KW/TON
POWER 1230.95 KW 380 V 3PH 50HZ EFF
2 CHILLER-02 Water cool Chiller RTHD-D2G2Gl1 290 0.593KW/TON
POWER 43.01 KW 380 V 3PH S0HZ EFF 140
3 PCH-01 Water pump PCH-01 CGAM140 43 TON R410A
POWER 43.01 KW 380 V 3PH 50HZ EFF 140
4 PCH-02 Water pump PCH-02 CGAM140 43 TON R410A
POWER 55KW 380V 3PH 50HZ FULL LOAD
5 CHWP-01 CHILLER WATER PUMP 411,5X6X17 55 93.4-103.3AMP 75HP
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AN HUIN A-1 (D)

No. Machine ID Basic Description: Model No: MFG kW Specification
6 CHWP-02 CHILLER WATER PUMP 411,5X6X17 AURORA 55 POWER 55KW 380V 3PH 50HZ FULL LOAD
93.4-103.3AMP 75HP
7 CHCP-01 CHILLER CONDENSOR 411BF,5X6X15 45 POWER 45 KW 380V 3PH 50HZ FULL LOAD
PUMP 76.9-85AMP 60HP
8 CHCP-02 CHILLER CONDENSOR 411BF,5X6X15 45 POWER 45 KW 380V 3PH 50HZ FULL LOAD
PUMP AURORA 76.9-85AMP 60HP
9 PCHWP-01 PROCESS CHILLER 421,3X4X14A 22 POWER 22 KW 380V 3PH 50HZ FULL LOAD
WATER PUMP AURORA 38.8-42.9 AMP 30HP
10 PCHWP-02 PROCESS CHILLER 421,3X4X14A 22 POWER 22 KW 380V 3PH 50HZ FULL LOAD
WATER PUMP AURORA 38.8-42.9 AMP 30HP
11 CT-01 Cooling Tower NC8401NLN 2 7.5 POWER 7.5 KW 380V 3PH 50HZ 1440RPM
MARLEY 17.94 AMP 175 TONS
12 CT-02 Cooling Tower NC8401NLN 2 7.5 POWER 7.5 KW 380V 3PH 50HZ 1440RPM
MARLEY 17.94 AMP 175 TONS
13 Comp -01 Air compressor Sierra SL75 7.5 POWER 75 KW 380V 3PH 50HZ 12.5 M3/MIN
INGERSOLL RAND (100HP)
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AN HUIN A-1 (D)

No. Machine ID Basic Description: Model No:MFG kW Specification
14 Comp -02 Air compressor RN132K-OF 132 POWER 132 KW 380V 3PH 50HZ 19.4 M3/MIN
INGERSOLL RAND (170HP)
15 Comp -03 Air compressor IRN132K-OF A 132 POWER 132 KW 380V 3PH 50HZ 19.4 M3/MIN
INGERSOLL RAND (170HP)
16 AD-01 AIR DRYER FOR D2520IN_A INGERSOLL 7.8 POWER 7.8 KW 400V 3PH 50HZ MAX PRESSURE
PRODUCTION USE RAND 174 PSI REFIG R-404a
17  AD-02 AIR DRYER FOR D1300IN_A INGERSOLL 5 POWER 5 KW 400V 3PH 50HZ MAX PRESSURE
PRODUCTION USE RAND 174 PSI REFIG R-404a
18 AHU-F-F/1-01 CHILLER WATER AIR CLCP-030 TRANE 141 POWER 141 KW 380V 3PH 50HZ AIR FLOW 7,100
HANDLING UNIT L/S WATER FLOW 319 LPM
19 AHU-F-F/1-02 CHILLER WATER AIR CLCP-030 TRANE 141 POWER 141KW 380V 3PH 50HZ AIR FLOW 7,100
HANDLING UNIT L/S WATER FLOW 319 LPM
20 AHU-F-F/1-03 CHILLER WATER AIR CLCP-060 TRANE 210 POWER 210 KW 380V 3PH 50HZ AIR FLOW
HANDLING UNIT 12,600 L/'S WATER FLOW 545 LPM
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AN HUIN A-1 (D)

No. Machine ID Basic Description: Model No: MFG kW Specification

21  AHU-F-F/1-04 CHILLER WATER AIR CLCP-060 210 POWER 210 KW 380V 3PH 50HZ AIR FLOW 12,600 L/S
HANDLING UNIT TRANE WATER FLOW 545 LPM

22 AHU-F-F/1-06 CHILLER WATER AIR CLCP-035 177 POWER 177 KW 380V 3PH 50HZ AIR FLOW 8,600 L/S
HANDLING UNIT TRANE WATER FLOW 364 LPM

23 AHU-F-F/1-07 CHILLER WATER AIR CLCP-035 177 POWER 177 KW 380V 3PH 50HZ AIR FLOW 8,600 L/S
HANDLING UNIT TRANE WATER FLOW 364 LPM

24 AHU-F-F/1-08 CHILLER WATER AIR CLCP-045 235 POWER 235 KW 380V 3PH 50HZ AIR FLOW 10,500 L/S
HANDLING UNIT TRANE WATER FLOW 504 LPM

25  AHU-F-F/1-09 CHILLER WATER AIR CLCP-045 POWER 235 KW 380V 3PH 50HZ AIR FLOW 10,500 L/S
HANDLING UNIT TRANE 235 WATER FLOW 504 LPM

26 AHU-F-F/1-10 CHILLER WATER AIR CLCP-025 136 POWER 136 KW 380V 3PH 50HZ AIR FLOW 5,800 L/S
HANDLING UNIT TRANE WATER FLOW 239 LPM

27  Lighting system  Lighting system N/A N/A

27  Exhaust system Exhaust system N/A N/A

27  Other Other N/A N/A

9



A1319NUIN N-2 1AT99NTUseANIATeRANaaAn

No. Machine ID Basic Description: Model No: MFG kW Specification

1 MG101 INJECTION MACHINE 50 TON 15.7 200V/220VAC 50/60HZ 3P
2 MG102 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
3 MG103 INJECTION MACHINE 50 TON 15.7 200V/220VAC 50/60HZ 3P
4 MG104 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
5 MG105 INJECTION MACHINE 50 TON 15.7 200V/220VAC 50/60HZ 3P
6 MG106 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
7 MG107 INJECTION MACHINE 50 TON 15.7 200V/220VAC 50/60HZ 3P
8 MG108 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
9 MG109 INJECTION MACHINE 50 TON 18.1 200V/220VAC 50/60HZ 3P
10 MGI110 INJECTION MACHINE 50 TON 18.1 200V/220VAC 50/60HZ 3P
11 MGI111 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
12 MGI112 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
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AN NUIN N-2 (AD)

No. Machine ID Basic Description: Model No: MFG kW Specification

13 MGI113 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
14 MG201 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
15 MG202 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
16 MG203 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
17 MG204 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
18 MG205 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
19 MG206 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
20 MG207 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
21 MG208 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
22 MG209 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
23 MG210 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
24 MG301 INJECTION MACHINE 150 TON 18.1 200V/220VAC 50/60HZ 3P
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AT HUIN P-2 (AD)

No. Machine ID Basic Description: Model No: MFG kW Specification

25 MG302 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
26  MG303CEL INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
27 MG304 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
28 MG305 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
29 MG306 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
30 MG307 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
31 MG308 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
32 MG309 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
33 MG310 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
34 MG311 INJECTION MACHINE 150 TON 422 200V/220VAC 50/60HZ 3P
35 MG401 INJECTION MACHINE 50 TON 15.7 200V/220VAC 50/60HZ 3P
36 MG402 INJECTION MACHINE 100 TON 15.7 200V/220VAC 50/60HZ 3P
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AT HUIN P-2 (AD)

No. Machine ID Basic Description: Model No: MFG kW Specification

37 MG403 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
38 MG404 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
39 MG405 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
40 MG406 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
41 MG407 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
42 MG408 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
43 MG501 INJECTION MACHINE 5 TON 6.9 200V/220VAC 50/60HZ 3P
44 MG502 INJECTION MACHINE 5 TON 6.9 200V/220VAC 50/60HZ 3P
45 MG503 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
46 MG504 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
47 MG505 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
48 MG506 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
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No. Machine ID Basic Description: Model No: MFG kW Specification

49 MG507 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
50 MG508 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
51 MG509 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
52 MG510 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
53 MGS511 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
54 MG512 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
55 MG513 INJECTION MACHINE 5 TON 6.9 200V/220VAC 50/60HZ 3P
56 MG601 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
57 MG602 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
58 MG603 NJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
59 MG604 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
60 MG605 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
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AT HUIN P-2 (AD)

No. Machine ID Basic Description: Model No: MFG kW Specification

61 MG606 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
62 MG607 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
63 MG608 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
64 MG609 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
65 MG610 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
66 MG610 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
67 MG611 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
68  MGO612CEL INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
69 MG613 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
70 MG701 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
71 MG702 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
72 MG703 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
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AT HUIN P-2 (AD)

No. Machine ID Basic Description: Model No: MFG kW Specification

73 MG704 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
74 MG705 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
75 MG706 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
76 MG707 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
77 MG708 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
78 MG801 INJECTION MACHINE 50 TON 18.1 200V/220VAC 50/60HZ 3P
79 MGS802 INJECTION MACHINE 50 TON 18.1 200V/220VAC 50/60HZ 3P
80 MGS803 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
81 MG804 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
82 MGS805 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
83 MG806 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
84 MG807 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
85 MGB808 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
86 MG809 INJECTION MACHINE 100 TON 18.1 200V/220VAC 50/60HZ 3P
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A1 NNARUIN A-3 1AT099NTUTLANIATOI Stamping

No. Machine ID Basic Description: Model No: Mfg: kW Specification
1 SG101 STAMPING 40 TON 30 AC415V.3P50HZ
2 SG102 STAMPING 40 TON 30 AC415V.3P50HZ
3 SG103 STAMPING 40 TON 30 AC415V.3P50HZ
4 SG104 STAMPING 40 TON 30 AC415V.3P50HZ
5 SG105 STAMPING 40 TON 30 AC415V.3P50HZ
6 SG106 STAMPING 40 TON 30 AC415V.3P50HZ
7 SG107 STAMPING 40 TON 30 AC415V.3P50HZ
8 SG108 STAMPING 40 TON 30 AC415V.3P50HZ
9 SG109 STAMPING 40 TON 30 AC415V.3P50HZ
10 SG110 STAMPING 40 TON 30 AC415V.3P50HZ
11 SG112 STAMPING 40 TON 30 AC415V.3P50HZ
12 SG113 STAMPING 40 TON 30 AC415V.3P50HZ
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84
918n19AUIU TATNATIUAIANTUUNS AN ST a R
danuuAnNITeeNLLL
fanarsnunTazea’ng
1.1 ﬁ@ﬂimﬂm‘ﬂ@%’mﬁLﬂuﬁyuﬁﬁ"ﬂ\ﬁ‘/uLLNQI%@W§L%@§£WMﬁﬂLLNQ?]@Lﬂuﬁﬂﬁﬁﬂuj‘?nmﬁlmﬁm (Super Impose
Dead Load)
1.2 T390 Tasandamaefinaniadn Augeldiiy. 10.0 m
7995 UMalATIWAN  Z100x50x2.3mm $9NrL Z250x80x2.0mm TYHTUNTININqATRIT 12.0m
TLULUNIENIN 1.50 m

v
o

Ansaunalganfmadfiougaginenl L Feet

vnpuNslTafiras
2.1 ARG 1.00 x 2.00 sq.m
2.2 928 support LARZIKNY 1.30 - 2.10 m
23 3zazAnsd Bol 1.125 - 1.200 m
ﬁﬂuﬁnmmﬂ
3.1 fwﬁﬂmmﬂmﬁ(uﬁqm metal sheet uazuil) 12 kg/sg.m
3.2 ﬁywﬁﬂmmﬂmﬁlﬂ'mﬁm (walganfimad) 18 kg/sq.m
3.3 ifwﬁﬂmmmwwﬁqm (W.3.1.AILANBNANT 2522) 30 kg/sq.m

4. LNAN (NeIN. 1311-50)

4.1 ANIFIEN9EY N 1
WIRSINIR ALTUNII
ANITIAN 25 m/s
4.2 ﬁqﬂixn@uiﬁ@uﬁﬁﬁumm@ﬂLmuﬁmm'sxﬁﬁﬂﬁmﬁwﬁq (T 10 (Wi 117, wewW. 1311-50)
4.3 usafanandaduusnasan  dwsuiiaensn 56.7 kg/sa.m
4.4 LL‘NﬁTummw'ﬁ'qLﬂmm@m[ﬁ%mﬂ fwiLiaensn -101.5 kg/sa.m

o o

5. AnuantiAdan
5.1 WangUnssol Fy 2,400 ksc
NTIAITHUINANNITINALITAPATINAIAT (A3 NeiW. 1311-50) 6.1 FaNansaun

42 : - T A PV
-nrkenanseg luaningiysswenuulasunundaudnas@ame

_ . - o
- LNANNAANNANNEIANEN 9B 9AD 25 mis (Voo @MTUNGNN 1 i 51, ueip. 1311-50)

- siadlsznevlfdudmiuniseenuuunanitzaninfauninga (Tp) 10 L
e =

- siadlsznevlfdudmiuniseenuuunanitzanindiunisldam (1) 10 ®8.9577



iif)
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- IUIADIANT ANNTUUTLAUAIAN 135 m x fusaaniudunasan 81 m
- ANNTUIBIUAIAT 3 B9AN

- ANguAtTeslasAIAsaunulunIseanuul (z)  10.0 m maiuAY

- NuffenANIaMNA 135 x81 + (135 x10 + 81 x10)x2 15,255  sg.m

- 3umsnngluenansviavian 135 x81 x 10 109,350 cu.m
, 4 e e e o R
- daidlaiessunteIn1Ad M LINAIAN Useauiineing sovinunaaduandoulaelszanns 10 % 209
NURTINATR9871ANT
{P9ag519HNULI9aNTBI8NAT Hanmaurasa lUil:
FLUTUNILMINNET 12.0m
FLRIEUNT NI N WU R A AL 12.0m
FeZUNNTTMINLLNEIAY 1,50 m
6.2 neAuulATURIANT AT ALINEa5ULN AN ITAS
) A3 BA LN TR NULLTIAN 2SR E AN e B
* VvV TF V50V50
MdeINANE19BARINANNIEAN ()

1 _ = 1125 257 = 3984 kg/sq.m

2 2 9.806
Atlsznauitiasannaningilssma  (Ce)

— =100 > 090 1% 1.00
10

Ce

iv) AndsvneuidiasannuanisnszlananuarAndnlsr@naminensaaniinssinnne luanang

, (C C)
g pi
Tasendsmndnatilunsain 3 2esdauii1 siadie 2.6, nih 17-18 AuNINIFIU HEK.1311-50
— .
c 1 Vv = 1.99 Wa Vo= 109,350 cu.m Waz Ao = 1,526 sg.m

gi 1+
# 6,950A
o

C. = 070 fs 070
y = 0.75 AWEUANEANTAALNNT1IEY (MN979912-2, Uin 11, Nen. 1311-50)
mihaussannialuaimng -41.7 e 417 kg/sa.m

pi lwgCeC gi Cpi
(unstitiiAdnig - yunefawadnsul)

v
o

wigussann g luwamsiiviveuan/ay axgninldmunudmiaussangnsdmiunisesnuuy

V) aeusaangnadmiueanuuulasasIamaIAn
& d
wunTuan = 120 x 1.50 = 18.0 sg.m
' ¥ . X"
angUie.5, i 65, NRsFIU New. 1311-50 A CaCn  HANAIH: =
®8.9577

v

Fudaulaseasng el
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Zone r
max. C gi Cpi = 0.5
min. C gi Cpi = -2.0

1 ' A
NULUNANNIEUBNURN Zone N7 Tneldaunag P lwdCeC g Cp

Zone r
max. p lwqCeC g Cp = 14.9 kg/sa.m
min. p IwgCeC gCp = -59.8 kg/sg.m

AunsilfiiaAnig - uusdavadinduuan)

mhsusauneluenans PLACC Co = 417 B 417 kgisam

\WafansunasINLLLANe FIaelat AN uaniazn e luenAsuianudn Auseaniiiuuon NInTigaLazAIusIaNT

£2
o a

Wuaunniga udad:

Fudoulnead wi
max. P oo = 567 kg/sa.m  WSNAFIAIN
min. P o = -101.5  kg/sq.m  UINAAFIRIN

umﬂqun'ﬁswﬁu'ﬂm WSIANAZFINNULULLUULIN ma%mmuiaauﬁﬁwmﬁmﬁ'u

7. FauuztinAnfdInssnlesn (Tageasna)
7.1 {asegFranaapduwanilsznay Z100x50x2.3mm $a8iL Z250x80x2.0mm  @1N13nsunnuinlé
RN

daandt THuAtminuIImnNasnIN W.e.0. ATUANSIATT W.A. 2522, WINANATNNIATIIN HEK. 1131-50 waz Wntinussyn

WinENanuaslaanfiaansengnanl

="

§81.9577



FURIBLIATIFTI ©  WUTUNAIAT metal sheet

UIINIEY - RATONUIIAH

Live Load (L.L.) = 12 kg/sq.m. ﬂixﬁ’nm’sad (W3L. 2522)

Dead Load (D.L.) = 20 kg/sq.m. nIEYUWIAS

Super Imposed DL = 18 kg/sq.m.

Wind Load (W) = 567  kglsq.m. NIvhasaIniLnaIN (WEW.1311-50)

®8.9577

Rmmaizijqmaa%’u; L= 1200 m
JZHTAITERINNTUEIN; s = 150 m
yuLdmmihaanuwy; = 3 29¢11
Mp+L = 900.0 kg-m VoL = 450.0 kg
My = 1020.6 kg-m Vi = 510.3 kg
Mx,p+L = 898.8 kg-m Vxp+L = 4494 kg
My,p+L = 471 kg-m Vy,peL = 23.6 kg
Mx,0.75(D+L+wW) = 1439.5 kg-m Vx,0.75(D+L+W) = 719.8 kg
My,0.75(D+L+w) = 35.3 kg-m Vy,0.75(D+L+W) = 337.0 kg
max M, = 1439.5 kg-m max V, = 719.8 kg
max M, = 471 kg-m max Vy = 337.0 kg
max R, = 337.0 kg
WRONVUIANTNGATUFINIATIRIIS  Z100x50x3.2 + Z250x80x2.3
srezfiage (Bracing length) = 0.50 m
Cross section Area; A = 11.55 sqg.cm.
Fy = 2400  ksc
3 4
Wt.= 866  kg/m Sx= 1340 o©m Iy = 2084.1 cm
3 4
d= 355.9 mm Sy= 320 cm ly= 2748 cm
bs = 50.0 mm ™ Y’T‘
| |
1
tw = 2.3 mm ‘
_
ey
te = 2.3 mm | B -
Fy = 960 ksc ‘
M ‘
fooMc My |
= 1074 ksc 147 ksc
bx SX fby Sy
f f, = 08 < 100; OK b
0.6Fy  0.75Fy o
fv = 412  ksc < Fv; OK



Fusulasea :
39N Iei - w“ﬁmm'mmima an
Live Load (L.L.) =
Dead Load (D.L.) =
Super Imposed DL =
Wind Load (W) =

Rmmaizijqmaa%’u; L=

ITUTHIITEWINITUSIN; s =

;g‘mﬁmﬁﬁ'lﬁmmml,msm;

Mp+L = 684. kg-m
0

My = -1827.0 kg-m

Mx,D+L 683.  kg-m

= 1

My,p+L 35.8 kg-m

Mx,0.75(D+L+w) = 858. kg-m
0

My,O.75(D+L+W) . 26.8 kg-m

max M, 858. kg-m

= 0

max My 35.8 kg-m

WanauaninaatusInlasiging

seezfiage (Bracing length) =

Cross section Area; A =

240

FY

_ 0

Wt = 866

d= 355
9

L TUnaIAN

20
18

101.5
12.00

1.50

Z100x50x3.2 + Z250x80x2.3

0.50
11.55

metal sheet

kg/sq.m. NTEHLWIA
kg/sq.m. NTEULWIA

kg/sq.m.

kg/sq.m. N¥e@IRINNLRAIAN

m

m

246N

Vb+L 342.0
Vyy = -913.5
Vx,p+L 341.5
Vy,p+L 17.9
Vx,0.75(D+L+W) = 429.0
Vy,O.75(D+L+W) = 256.1
max V, = 429.0
max Vy - 256.1
max Ry = 256.1

m

sq.c

m.

134.0 cm
3

32.0 cm
3

Iy =

kg

kg

kg

kg

kg

kg

kg

kg

2084.

274.8

(NBH.1311-50)

_ ”,.A’
®8.9577
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m
t, = 2.3 m
m
t = 2.3 m
m
F, [ o960 k
- b s
- X
c
Mo -
X
Sx
f f =
bx by
0.6Fy  0.75Fy

fv =

64

0.51

29
8

ksc

ksc

LLsa@@mmmamszﬁWiaLl,w'u Solar =

JeHzAA69 bolt support =

K398INI=¥inga bolt =

1.20
121.8

m

foy = 112
My
Sy

< OK

1.00;

< Fv; OK

- kg/sq.

101.5 m

(L feet Bolt @ 1.20m)

kg/bolt support

ksc

e -

®8.9577

&9



FURIBLATIRTI - IwNwIuLL

HIINTEAN
Live Load (L.L.) = 12 kg/sq.m. NTFUWIGY
Dead Load (D.L.) = 20 kg/sq.m. nIEYUWIAS
Wind Load (W) = 29.7 kg/sq.m. NIFULWIAIANNUNBAL
s:ﬂ:mﬁ:ijqmaﬁu; L= 10.00 m
i:m:ﬁwi:ijﬁudm; s= 1200 m
yudgamindannumy; = 3 29¢N
Mp+L = 4800.0 kg-m Vo+L = 1920.0 kg
My = 4467.2  kg-m Vy = 17844 kg
Mo.750+L+w) = 6950.4 kg-m Vo.75(D+L+W) = 2776.4 kg
max M = 6950.4 kg-m max V = 2776.4 kg
Banuwnawiaagusiulaseas  Plate Girder; | - 822x180x5.5mm
seezfiage (Bracing length) = 1.50 m
Cross section Area; A = 64.4 sg.cm.
4
Fy = 2400  ksc d= 8220 mm ty= 55 mm Ix= 574483 cm
3
Wt. = 4830 kg/m  b=180.0 mm t= 55 mm  Sx= 1397.8 c¢m
. o X
ATIVROURUIBUTINLNAY U
fp = 497 ksc
fy = 62 ksc
@9793980LU Local Buckling
b2t = 16.36
43771F)"? = 83
Allowable Fy, = 1,440 ksc > fb OK!
§33388U Torsional Buckling
1/2
637.2bf/Fy = 234.12 Cp = 1.00
112
rm = 468 cm [7.17EBCy/F,] = 55
Lirr = 3205 [3.585E6C,F,1"~ - 122
8.436E5C/L(d/Af) = 677 ksc [2/3-Fy(L/r-|-)2/1.0756ESCb]Fy = 1545 ksc
T2
1.195E7C/(L/r ) = 11,633 ksc Allowable Fy, = 1,584 ksc > fb OK!

ATIIRDUANRITULITILDDW

Allowable F, = 0.4F, = 960 ksc > fv OK!

90

§8.9577
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MINMANUIN 3-1 HAMIAIUIY NPV tiaz PB 104 1A59015

Wuaenu

Alafane Aliugu (Vi 4%) Dehg/lzfjifbn Inverter NPV Commulative

jil (1) On-Peak Off-Peak 0.7% : Efficency On-Peak (kWh)  Off-Peak  On-Peak (THB) Off-Peak (THB) Cash Flow  D.F. (10%) Present Value  Accumulate (THB) kWh Saving Cash Flow

0 #E##H (27,483,800.00) 1.00  (27,483,800.00) (27,483,800.00) (27,483,800.00)
1 ####H 4.0507 2.47 97.50% 85.00% 1,092,856.05 397,402.20 4,426,832.00 981,782.14 5,108,614.14 0.91 4,644,194.67 4,644,194.67 1,490,258.25  (22,839,605.33)
2 H##H#H 4.2127 2.57 96.80% 84.50% 1,078,627.49  392,228.18 4,543,964.24  1,007,759.71 5,191,723.95 0.83 4,290,680.95 8,934,875.62 1,470,855.67  (18,548,924.38)
3 ##### 4.3812 2.67 96.10% 84.00% 1,064,491.24 387,087.72  4,663,788.55  1,034,334.32 5,302,122.87 0.75 3,983,563.39  12,918,439.01  1,451,578.97 (14,565,360.99)
4 ##### 45565 2.78 95.40% 83.50% 1,050,447.30  381,980.84 4,786,349.06 1,061,515.77  5,412,264.83 0.68 3,696,649.70  16,615,088.71  1,432,428.14 (10,868,711.29)
5 #H###H 4.7387 2.89 94.70% 83.00% 1,036,495.67 376,907.52 4,911,689.77  1,089,313.82 5,521,843.58 0.62 3,428,630.42 20,043,719.13 1,413,403.18 (7,440,080.87)
6 ####H 4.9283 3.01 94.00% 82.50% 1,022,636.34 371,867.76 5,039,854.49 1,117,738.17 5,630,516.66 0.56 3,178,279.87 23,221,999.00 1,394,504.10 (4,261,801.00)
7 #H##H 5.1254 3.13 93.30% 82.00% 1,008,869.32  366,861.57 5,170,886.81  1,146,798.50 5,737,901.71 0.51 2,944,450.84  26,166,449.85  1,375,730.89  (1,317,350.15)
8  ##### 5.3304 3.25 92.60% 81.50% 995,194.61  361,888.95 5,304,829.99  1,176,504.40 5,843,572.42 0.47 2,726,069.66  28,892,519.51  1,357,083.56 1,408,719.51
9 H##H#H 5.5437 3.38 91.90% 81.00% 981,612.21  356,949.89 5,441,726.92  1,206,865.38 5,947,054.14 0.42 2,522,131.50 31,414,651.01 1,338,562.10 3,930,851.01
10 ##### 5.7654 3.52 91.20% 80.50% 968,122.11  352,044.40 5,581,620.07 1,237,890.86 6,047,818.96 0.39 2,331,696.02  33,746,347.02  1,320,166.51 6,262,547.02
11 ##### 5.9960 3.66 90.50% 80.00% 954,724.32  347,172.48 5,724,551.39  1,269,590.15 6,145,280.37 0.35 2,153,883.28 35,900,230.30 1,301,896.80 8,416,430.30
12 ##### 6.2359 3.80 89.80% 79.50% 941,418.84 342,334.12  5,870,562.24  1,301,972.41 6,238,787.37 0.32 1,987,869.92 37,888,100.22 1,283,752.96 10,404,300.22
13 ##### 6.4853 3.96 89.10% 79.00% 928,205.67 337,529.33  6,019,693.32  1,335,046.68 6,327,617.99 0.29 1,832,885.54 39,720,985.76 1,265,735.00 12,237,185.76
14 ####H 6.7447 4.11 88.40% 78.50% 915,084.80 332,758.11 6,171,984.58  1,368,821.81 6,410,972.17 0.26 1,688,209.34 41,409,195.11 1,247,842.91 13,925,395.11
15 ##### 7.0145 4.28 87.70% 78.00% 902,056.24  328,020.45 6,327,475.11  1,403,306.48 6,487,963.95 0.24 1,553,166.99 42,962,362.09 1,230,076.69 15,478,562.09
16 ##### 7.2951 4.45 87.00% 77.50% 889,119.99 323,316.36 6,486,203.11  1,438,509.15 6,557,612.86 0.22 1,427,127.62 44,389,489.71 1,212,436.35 16,905,689.71
17 ##### 7.5869 4.63 86.30% 77.00% 876,276.05 318,645.84 6,648,205.71  1,474,438.06 6,618,834.43 0.20 1,309,501.11 45,698,990.82 1,194,921.88 18,215,190.82
18 ##### 7.8904 4.81 85.60% 76.50% 863,524.41 314,008.88 6,813,518.94 1,511,101.20 6,670,429.87 0.18 1,199,735.44 46,898,726.26 1,177,533.29 19,414,926.26
19 ##### 8.2060 5.00 84.90% 76.00% 850,865.08 309,405.48 6,982,177.57  1,548,506.29 6,711,074.55 0.16 1,097,314.32 47,996,040.58 1,160,270.57 20,512,240.58
20 #####  8.5342 5.20 84.20% 75.50% 838,298.06 304,835.66 7,154,215.03  1,586,660.73 6,739,305.53 0.15 1,001,754.82  48,997,795.40  1,143,133.72  21,513,995.40
21 ##### 8.8756 5.41 83.50% 75.00% 825,823.35 300,299.40 7,329,663.29 1,625,571.62 6,753,507.65 0.14 912,605.34 49,910,400.75 1,126,122.75 22,426,600.75
22 ##### 9.2306 5.63 82.80% 74.50% 813,440.94 295,796.71 7,508,552.72  1,665,245.69 6,751,898.43 0.12 829,443.54 50,739,844.28 1,109,237.65 23,256,044.28
23 ####E# 9.5998 5.85 82.10% 74.00% 801,150.85 291,327.58 7,690,911.98  1,705,689.30 6,732,511.30 0.11 751,874.46 51,491,718.74 1,092,478.43 24,007,918.74
24 ##### 9.9838 6.09 81.40% 73.50% 788,953.06 286,892.02 7,876,767.88  1,746,908.39 6,693,177.29 0.10 679,528.83 52,171,247.57 1,075,845.08 24,687,447.57
25  ##### 10.3832 6.33 80.70% 73.00% 776,847.57  282,490.03 8,066,145.23  1,788,908.48 6,631,504.84 0.09 612,061.36 52,783,308.93 1,059,337.60 25,299,508.93

NPV=__ 25,299,508.93 PB= 7.48

€6
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