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NIRUT NAKNAGRAD: DISTRIBUTION SYSTEM PLANNING WITH
APPLICATION OF DISTRIBUTED GENERATION LOSSES.
THESIS ADVISOR: ASST.PROF. SOTDHIPONG PHICHAISAWAT Ph.D., 90

.

Due to more electric power demand, Power Distribution Organization has to plan to
increase capacity and reliability of distribution system in order to support the demand of
customers. Generally, The distribution system planning supporting more electric power demand
in distributed area is conducted by transferring load to a near substation, changing a power
transformer to supply more electric power, installing new power transformers, and constructing a
new substation. However, all mentioned electric powers are still provided by electric power
suppliers.

This thesis proposes a concept to apply a distributed generation for the distribution
system planning in order to decrease the amount of electric power bought from the suppliers, and
also generate some more power to the distribution system. The electric power generating of the
distributed generation has to supply during on peak period because the electric power generating
cost per unit is cheaper than the cost for electricity rate which buys from electric power supplier.
The optimal locations for installing the distributed generation are determined using power losses
sensitivity index to do an imvestigation. After that, the electric power generating is calculated by
optimal power flow. The optimal locations and electric power generating are investigation by
comparing best of present value of costs in the installation of distributed generation on

distribution system. Simulation results are discussed in 34 bus system.
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3.2.3 I5veaiInu (Newton’s method)
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3.2.4 FlsunsuFaau (Linear programming method)
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3.2.5 3’%mﬂ%’wﬁmauma‘lu (Interior point method)
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3.2.6 3% Sequential Quadratic Programming
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masueilemanumnzauaz 19ng Taeia 1110935 Newton Tunsdifi hidesiia ield 1y

MR (3.23)

Minimize  f(X) (3.23)

Subjectto  g(x) =0
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L v W 4 @ 4
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A1NIAOUETUNT Lagrangian Yoamsuiiymlu (3.23)
L(x,A) = f(X)-A"g(X) (3.24)
uazﬁ'au"lm First-order optimality condition
VL(x, 4) =0 (3.25)
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(3.28)
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Minimize %pT [V2 L(%, 2)]p+ pTIV,L(% 4] (3.29)

Subject to [Vg(xk)]T p+g(x)=0

{ s
Tagi v, fio NAMBIVOI Lagrange multipliers
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(Power flow equation) YBINAVE IUIZUY A3
N N
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wwdeanumssiuaulagisnnsannmasgadelusz vy ldsumsyarenniade s

2 o 7 ! . . - v .
Tagms1dnguioyiusuendln (Partial differentiation) 1agngan 1% (Chain rule) 92 14
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= . (3.35)
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T=T ] (3.37)
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Lo Ph
oP, a | 00,
| =[JT]1~ i (3.38)
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avgdena(3.39)

P _ [A].FPL }L[B].{ il } (3.39)
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0P,
oV,

= 2iv iYj COSO,; -cos(5m -0 j) (3.41)
j=1

[]=Jacobain  matrix &sldanmsdrmamns Inavesiasluih (Power Flow)
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M1390 n.1 JeyariauoaszuusIviie 34 1

Bus Bus Pd Qd Gs Bs Vm Va Vmax | Vmin
No. type | (MW) | (Mvar) | (MW) | (Mvar) | (pu) | (deg) | (puw) | (pw
1 3 0.000 | 0.000 0 0 1 0 1 0.95
2 1 0.000 | 0.000 0 0 1 0 1.05 0.95
3 1 0.000 | 0.000 0 0 1 0 1.05 0.95
4 1 0.000 | 0.000 0 0 1 0 1.05 0.95
5 1 0.000 | 0.000 0 0 1 0 1.05 0.95
6 1 0.528 | 0.327 0 0 1 0 1.05 0.95
7 1 0.000 | 0.000 0 0 1 0 1.05 0.95
8 1 0.660 | 0.409 0 0 1 0 1.05 0.95
9 1 0.066 | 0.041 0 0 1 0 1.05 0.95
8 1 0.330 | 0.204 0 0 1 0 1.05 0.95
11 1 0.528 | 0.327 0 0 1 0 1.05 0.95
12 1 0.000 | 0.000 0 0 1 0 1.05 0.95
13 1 0.000 | 0.000 0 0 1 0 1.05 0.95
14 1 0.660 | 0.409 0 0 1 0 1.05 0.95
15 1 0.165 | 0.102 0 0 1 0 1.05 0.95
16 1 0.623 | 0.386 0 0 1 0 1.05 0.95
17 1 0.990 | 0.613 0 0 | 0 1.05 0.95
18 1 0.660 | 0.409 0 0 1 0 1.05 0.95
19 1 0.000 |/ 0.000 0 0 1 0 1.05 0.95
20 1 0.066 | 0.041 0 0 1 0 1.05 0.95
21 1 0.000 | 0.000 0 0 1 0 1.05 0.95
22 1 0.330 | 0.204 0 0 1 0 1.05 0.95
23 1 0.000 | 0.000 0 0 1 0 1.05 0.95
24 1 1.650 | 1.022 0 0 1 0 1.05 0.95
25 1 0.000 | 0.000 0 0 1 0 1.05 0.95

75



Bus Bus Pd Qd Gs Bs Vm Va Vmax | Vmin
No. type | (MW) | (Mvar) | (MW) | (Mvar) | (pu) (deg) (pu) (pw)
26 1 0.105 | 0.065 0 1 0 1.05 0.95
27 1 0.000 | 0.000 0 1 0 1.05 0.95
29 1 0.000 | 0.000 0 1 0 1.05 0.95
30 1 0.990 | 0.613 0 1 0 1.05 0.95
31 1 0.000 | 0.000 0 1 0 1.05 0.95
32 1 0.330 | 0.204 0 1 0 1.05 0.95
33 1 0.000 | 0.000 0 1 0 1.05 0.95
34 1 0.165 | 0.102 0 1 0 1.05 0.95
M3 0.2 TeyamevesszunTiniy 34 1
Rating | Rating | Rating
Line From To R X A B C
No. Bus Bus (pu.) (p.u.) (pu) | MVA) | MVA) | MVA)

1 1 2 0.00498 | 0.00948 12 12 12

2 2 3 0.01993 | 0.03793 12 12 12

3 3 4 0.02657 | 0.05058 12 12 12

4 4 5 0.02989 | 0.0569 12 12 12

5 5 6 0.00504 | 0.00294 12 12 12

6 5 7 0.03122 | 0.05943 12 12 12

7 7 8 0.01008 | 0.00588 12 12 12

8 4 9 0.00133 | 0.00253 12 12 12

9 9 10 0.00266 | 0.00506 12 12 12

10 10 11 0.00531 | 0.01012 12 12 12

11 11 12 0.10961 | 0.20863 12 12 12

12 12 13 0.01461 | 0.02782 12 12 12

13 13 14 0.00133 | 0.00253 12 12 12

14 13 15 0.01993 | 0.03793 12 12 12
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Rating | Rating | Rating
Line From To R X B A B C
No. Bus Bus (p.u.) (p.u.) (pu) | MVA) | MVA) | (MVA)
15 15 16 0.02059 | 0.0392 0 12 12 12
16 16 17 0.02192 | 0.04173 0 12 12 12
17 17 18 0.02325 | 0.04425 0 12 12 12
18 12 19 0.00133 | 0.00253 0 12 12 12
19 19 20 0.00252 | 0.00147 0 12 12 12
20 19 21 0.01129 | 0.0215 0 12 12 12
21 21 22 0.00504 | 0.00294 0 12 12 12
22 21 24 0.01129 | 0.0215 0 12 12 12
23 23 24 0.00531 | 0.01012 0 12 12 12
24 23 25 0.01661 | 0.03161 0 12 12 12
25 25 26 0.01063 | 0.02023 0 12 12 12
26 26 27 0.10363 | 0.19725 0 12 12 12
27 27 28 0.04033 | 0.02353 0 12 12 12
28 25 29 0.01794 | 0.03414 0 12 12 12
29 29 30 0.00133 | 0.00253 0 12 12 12
30 29 31 0.01926 | 0.03667 0 12 12 12
31 31 32 0.01008 | 0.00588 0 12 12 12
32 31 33 0.02059 | 0.0392 0 12 12 12
33 33 34 0.00504. | 0.00294 0 12 12 12
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1L.doya
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919159013 1) 25.00
RN TR GG LY 2 Tua/meil 4,745.00
IMABTTTUHIAL17] vm/Anding 161.09
MAINANEIgA kW. 1,000.00
Sasanuaudoudomas VNY/KW-hr 9,553.60
YSunamsnangnsael) kW-hr 4,745,000.00
2.3ua3anu
SN UATOINT SIRL 17,600,000.00
91013 UIN 8,914,698.00
SMmAAARd 1N 10,605,879.00
Amdenaaazeediii UM 4,000,000.00
RUAINUIND 1IN 41,120,577.00
3.mlsaemsaniuns
aldnedutiums&soniiig VIN/kW-hr 0.50
sl nevemas
manufeuildnedl auiiiig 45331.83
IAMMFFTTUIA v/auiiig 161.09
emael) STRE) 7,302,504.82
smiFomasderienaa i | umaxw-hr 1.5389
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{ 4 o A <3 { f a A
M35197 n.4 Foyaveunsosnuiia luihvuaanildunauyemdsnldlumsnadou

1Lyoyainali

N
91 1A3INT 3 25.00
NI ECE, 21209 4,745.00
5N WNAL VIN/AU 1,000.00
MAINANGIqA kW. 1,000.00
manufeumgavenay nlaganen lansy 13,400.00
YSunumsnangnsaell kW-hr 4,745,000.00
Usgansamlumanlfougindany % 15.00
2.3ua9aNY
SRS IS AT ARG VN 40,000,000.00
wieuas,modnitagailnsaiaigg 1M 4,000,000.00
91713 UM 8,914,698.00
RUAINUANT N 52,914,698.00
RUAINUABNAING UINEKW 5,291.47
3.algDemsaniums
amldnedutiums&soniingnol UM 1,852,014.43
aldneduiums&sonigiae VIN/KW-hr 0.39
s neemas
Vinawnauii 1ol Eqy 8,498 44
SN WNAL WIN/GU 1,000.00
mi¥emaot] UM 8,498,439.48
SR e vtheraa i 1N/kW-hr 17910
518
Fadradunan % 20.00
Bnamswaaid au /7 1,699.69
S UM / AU 400.00
yjaﬁw'ﬁﬁlﬁﬁdeﬂ 1 /3 679,875.16
yamudaentienan Wi UM / kW-hr 0.14
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R\ . L | aams | v
1M 2113 AMAAAY 37U MAas | INIes - sananuamilass | dszansmm
fi0 CAT Han
' 4 o uvln XA oy (¥
U 11309905 | (WWKW) | (L) @ann) L) (KVA) o (KW) WaINAY walvih
(LM) (MJ/KWh) | (m3/h) (%)
AS 3203 198,000 18,981 | 308256 | 202,503 708,759 20 0.8 16.24 1325 | 9.167 27.170
AS 3204 484,000 18,780 | 450,721 373,889 | 1,308,610 30 0.8 24 13.01 | 13.302 27.671
AS 3205 781,000 18,573 594,323 550,129 1,925,452 40 0.8 32 12.77 17.408 28.191
AS 3206 924,000 18,469 664,878 635,551 2,224,430 45 0.8 36 12.65 19.400 28.458
AS 3207 1,375,000 18,158 871,566 898,626 3,145,192 60 0.8 48 12.28 | 25.110 29.316
AS 3208 1,540,000 18,054 938,802 991,521 3,470,322 65 0.8 52 12.16 | 26.937 29.605
AS 3209 1,980,000 17,743 | 1,135,530 | 1,246,212 | 4,361,742 80 0.8 64 11.79 | 32.145 30.534
G3306 - 2,200,000 17,577 | 1,237,442 | 1,374,977 | 4,812,419 88 0.8 70.4 11.6 | 34.789 31.034
G3406 - 3,300,000 16,809 | 1,680,900 | 1,992,360 | 6,973,260 125 0.8 100 10.7 | 45.582 33.645
G3412 - 5,500,000 13,592 | 3,044,496 | 3,417,798 11,962,294 280 0.8 224 10.88 | 103.822 33.088
G3508 LE 54SCAC 11,550,000 10,624 | 5,048,705 | 6,639,482 | 23,238,188 594 0.8 475.2 10.35 | 209.522 34.782
G3512 LE(LP) | 32SCAC 15,400,000 9,003 | 6,842,098 | 8,896,839 31,138,937 950 0.8 760 10.33 | 334.447 34.850
G3516 LE(LP) | 32SCAC | 17,60z0,000 8,740 | 8,914,698 | 10,605,879 | 37,120,577 1275 0.8 1020 10.08 | 438.000 35.714
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VAN TMEINER 1.958 MW

Bus Voltage Generation Load

# Mag(pu) | Ang(deg) P (MW) Q (MVAr) | PMW) | Q(MVAr)
1 1 0 9 6.997 - -

2 0.999 -0.029 £ - - -

3 0.994 -0.145 ; - - -

4 0.989 -0.302 2 - - -

5 0.988 -0.335 = = - -

6 0.988 -0.335 = = 0.642 0.397
7 0.987 -0.354 - - - -

8 0.987 -0.354 - - 0.802 0.497
9 0.988 -0.309 1 - 0.08 0.05
10 0.988 -0.322 - - 0.401 0.248
11 0.987 -0.346 - i 0.642 0.397
12 0.969 -0.795 0 0 - -
13 0.968 -0.805 - - - -
14 0.968 -0.805 - - 0.802 0.497
15 0.967 -0.806 - - 0.201 0.124
16 0.966 -0.803 - - 0.757 0.469
17 0.965 -0.788 - - 1.203 0.745




Bus Voltage Generation Load
# Mag(pu) | Ang(deg) P (MW) Q(MVAr) | PMW) | Q(MVAr)
18 0.965 -0.749 1.958 0 0.802 0.497
19 0.969 -0.799 - - - -
20 0.969 -0.799 - - 0.08 0.05
21 0.967 -0.838 - - - -
22 0.967 -0.838 3 - 0.401 0.248
23 0.966 -0.874 - - - -
24 0.966 -0.882 - ; 2.006 1.242
25 0.966 -0.899 - = - -
26 0.966 -0.901 5 S 0.128 0.079
27 0.966 -0.904 - e - -
28 0.965 -0.904 - . 0.04 0.024
29 0.965 -0.925 3 - - -
30 0.965 -0.926 = k 1.203 0.745
31 0.965 -0.934 7 - - -
32 0.965 -0.934 5 - 0.401 0.248
33 0.965 -0.937 - - - -
34 0.965 -0.937 = = 0.201 0.124
TOTAL 10.958 6.997 10.792 6.683
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Branch Data
Brnch From To From Bus Injection To Bus Injection
# Bus Bus P (MW) Q (MVAr) P (MW) Q (MVAr)
1 1 2 9 6.997 -8.994 -6.985
2 2 3 8.994 6.985 -8.968 -6.936




Branch Data

Brnch From To From Bus Injection To Bus Injection

# Bus Bus P (MW) Q (MVAr) P (MW) Q (MVAr)
3 3 4 8.968 6.936 -8.933 -6.87
4 4 5 1.445 0.897 -1.444 -0.895
5 5 6 0.642 0.397 -0.642 -0.397
6 5 7 0.803 0.498 -0.802 -0.497
7 7 8 0.802 0.497 -0.802 -0.497
8 4 9 7.488 5.973 -7.487 -5.971
9 9 10 7.406 %92, -7.404 -5.916
10 10 11 7.003 5.668 -6.998 -5.66
11 11 12 6.357 5.263 -6.28 -5.117
12 12 13 1.812 2.34 -1.81 -2.337
13 13 14 0.802 0.497 -0.802 -0.497
14 13 15 1.008 1.84 -1.007 -1.838
15 15 16 0.807 1.714 -0.806 -1.713
16 16 17 0.048 1.244 -0.048 -1.243
17 17 18 71158 0.498 1.156 -0.497
18 12 19 4.468 27001 -4.468 -2.776
19 19 20 0.08 0.05 -0.08 -0.05
20 19 21 4.388 2.726 -4.384 -2.72
21 21 22 0.401 0.248 -0.401 -0.248
22 21 23 3.983 2472 -3.981 -2.467
23 23 24 2.006 1.243 -2.006 -1.242
24 23 25 1.975 1.224 -1.974 -1.222
25 25 26 0.168 0.103 -0.168 -0.103
26 26 27 0.04 0.024 -0.04 -0.024
27 27 28 0.04 0.024 -0.04 -0.024
28 25 29 1.806 1.119 -1.805 -1.117
29 29 30 1.203 0.745 -1.203 -0.745
30 29 31 0.602 0.372 -0.602 -0.372
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Branch Data

Brnch From To From Bus Injection To Bus Injection
# Bus Bus P (MW) Q (MVAr) P (MW) Q (MVAr)
31 31 32 0.401 0.248 -0.401 -0.248
32 31 33 0.201 0.124 -0.201 -0.124
33 33 34 0.201 0.124 -0.201 -0.124
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, , 510918 Total 51051 Total
| Quasisudu —— — — Net Cash flow
ANFOINAIA 0&M Cash Outflow | gnaaau Wi | A1w3mg | Cash Inflow

0 102,241,154.00 0.00 0.00 0.00 0.00 0.00 0.00 | -102,241,154.00
1 14,312,846.50 | 4,650,100.00 18,962,946.50 38,955,017.96 | 2,738.04 | 38,957,756.00 19,994,809.50
2 14,742,231.90 | 4,789,603.00 19,531,834.90 38,955,017.96 | 2,738.04 | 38,957,756.00 19,425,921.10
3 15,184,498.85 | 4,933,291.09 20,117,789.94 38,955,017.96 | 2,738.04 | 38,957,756.00 18,839,966.06
4 15,640,033.82 | 5,081,289.82 |  20,721,323.64 38,955,017.96 | 2,738.04 | 38,957,756.00 18,236,432.36
5 16,109,234.83 | 5,233,728.52 | 21,342,963 .35 38,955,017.96 | 2,738.04 | 38,957,756.00 17,614,792.65
6 16,592,511.88 | 5,390,740.37 |  21,983,252.25 40,944,549.01 | 2,738.04 | 40,947,287.05 18,964,034.80
7 17,090,287.23 | 5,552,462.58 |  22,642,749.82 40,944,549.01 | 2,738.04 | 40,947,287.05 18,304,537.23
8 17,602,995.85 | 5,719,036.46 |  23,322,032.31 40,944,549.01 | 2,738.04 | 40,947,287.05 17,625,254.74
9 18,131,085.73 | 5,890,607.56 |  24,021,693.28 40,944,549.01 | 2,738.04 | 40,947,287.05 16,925,593.77
10 18,675,018.30 | 6,067,325.78 |  24,742,344.08 40,944,549.01 | 2,738.04 | 40,947,287.05 16,204,942.97
11 19,235,268.85 | 6,249,345.56 25,484.,614.40 42.947,907.30 | 2,738.04 | 42,950,645.34 17,466,030.94
12 19,812,326.91 | 6,436,825.92 26,249,152.83 42,947,907.30 | 2,738.04 | 42,950,645.34 16,701,492.51
13 20,406,696.72 | 6,629,930.70 27,036,627.42 42.,947,907.301 |-2,738.04 | 42,950,645.34 15,914,017.92
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, , 518918 Total 51851 Total Net Cash flow
| Quasisudu —— — —
ANFOINAIA 0&M Cash Outflow | gwadsau'lWih | A1w3mg | Cash Inflow

14 21,018,897.62 | 6,828,828.62 27,847,726.24 42.947907.30 | 2,738.04 | 42,950,645.34 15,102,919.10
15 21,649,464.55 | 7,033,693.48 28,683,158.03 42,947,907.30 | 2,738.04 | 42,950,645.34 14,267,487.31
16 22,298,948.49 | 7,244,704.28 29,543,652.77 45,095,302.66 | 2,738.04 | 45,098,040.70 15,554,387.94
17 22,967,916.94 | 7,462,045.41 30,429,962.35 45,095,302.66 | 2,738.04 | 45,098,040.70 14,668,078.35
18 23,656,954.45 | 7,685,906.77 31,342,861.22 45,095,302.66 | 2,738.04 | 45,098,040.70 13,755,179.48
19 24,366,0663.08 | 7,916,483.98 32,283,147.06 45,095,302.66 | 2,738.04 | 45,098,040.70 12,814,893.64
20 25,097,662.97 | 8,153,978.50 |  33,251,641.47 45,095,302.66 | 2,738.04 | 45,098,040.70 11,846,399.23
21 25,850,592.86 | 8,398,597.85 |  34,249,190.72 47,350,067.80 | 2,738.04 | 47,352,805.84 13,103,615.12
22 26,626,110.65 | 8,650,555.79 |  35,276,666.44 47,350,067.80 | 2,738.04 | 47,352,805.84 12,076,139.40
23 27,424,893.97 | 8,910,072.46 |  36,334,966.43 47,350,067.80 | 2,738.04 | 47,352,805.84 11,017,839.41
24 28,247,640.79 | 9,177,374.64 |  37,425,015.42 47,350,067.80 | 2,738.04 | 47,352,805.84 9,927,790.41
25 29,095,070.01 | 9,452,695.87 | 38,547,765.89 47,350,067.80 | 2,738.04 | 47,352,805.84 8,805,039.95

1 I
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518918

51951

. . Total Total
I | Suasisudu —— -— — — Net Cash flow
ANFOINAIA 0&M Cash Outflow | awasamlih | awwunay | mwsms | Cash Inflow
0 105,829,396.00 -105,829,396.00
1 16,996,878.95 | 3,704,028.86 | 20,700,907.81 38,955,017.96 1,359,750.32 | 2,738.04 | 40,317,506.32 19,616,598.50
2 17,506,785.32 | 3,815,149.73 | 21,321,935.04 38,955,017.96 1,359,750.32 | 2,738.04 | 40,317,506.32 18,995,571.27
3 18,031,988.88 | 3,929,604.22 | 21,961,593.10 38,955,017.96 1,359,750.32 | 2,738.04 | 40,317,506.32 18,355,913.22
4 18,572,948.54 | 4,047,492.34 | 22,620,440.89 38,955,017.96 |  1,359,750.32 | 2,738.04 | 40,317,506.32 17,697,065.43
5 19,130,137.00 | 4,168,917.11 | 23,299,054.12 38,955,017.96 |  1,359,750.32 | 2,738.04 | 40,317,506.32 17,018,452.20
6 19,704,041.11 | 4,293,984.63 | 23,998,025.74 40,944,549.01 1,359,750.32 | 2,738.04 | 42,307,037.37 18,309,011.63
7 20,295,162.34 | 4,422,804.17 | 24,717,966.51 40,944,549.01 1,359,750.32 | 2,738.04 | 42,307,037.37 17,589,070.85
8 20,904,017.21 | 4,555,488.29 | 25,459,505.51 40,944,549.01 1,359,750.32 | 2,738.04 | 42,307,037.37 16,847,531.86
9 21,531,137.73 | 4,692,152.94 | 26,223,290.67 40,944,549.01 1,359,750.32 | 2,738.04 | 42,307,037.37 16,083,746.69
10 22,177,071.86 | 4,832,917.53 | 27,009,989.39 40,944,549.01 1,359,750.32 | 2,738.04 | 42,307,037.37 15,297,047.97
11 22,842,384.02 | 4,977,905.05 | 27,820,289.07 42,947.907.30 | 1,359,750.32 | 2,738.04 | 44,310,395.66 16,490,106.58
12 23,527,655.54 | 5,127,242.21 | 28,654,897.75 42,947,907.30 | 1,359,750.32 | 2,738.04 | 44,310,395.66 15,655,497.91
13 24,233,485.21 | 5,281,059.47 | 29,514,544.68 42,947,907.30 1,359,750.32 | 2,738.04 | 44,310,395.66 14,795,850.98
14 24,960,489.76 | 5,439,491.26. | 30,399,981.02 42,947,907.30 1,359,750.32 | 2,738.04 | 44,310,395.66 13,910,414.64
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. . ERLORE Total 51851 Total Net Cash flow
W | Quasuisudy ——5——— o — —
AuFoINa/l 0&M Cash Outflow | Awasaulih | erdownay | A1WSms | Cash Inflow

15 25,709,304.45 | 5,602,675.99 | 31,311,980.45 42,947,907.30 1,359,750.32 | 2,738.04 | 44,310,395.66 12,998,415.21
16 26,480,583.59 | 5,770,756.27 | 32,251,339.86 45,095,302.66 1,359,750.32 | 2,738.04 | 46,457,791.02 14,206,451.16
17 27,275,001.10 | 5,943,878.96 | 33,218,880.06 45,095,302.66 1,359,750.32 | 2,738.04 | 46,457,791.02 13,238,910.96
18 28,093,251.13 | 6,122,195.33 | 34,215,446.46 45,095,302.66 1,359,750.32 | 2,738.04 | 46,457,791.02 12,242,344.56
19 28,936,048.66 | 6,305,861.19 | 35,241,909.85 45,095,302.66 1,359,750.32 | 2,738.04 | 46,457,791.02 11,215,881.17
20 29,804,130.12 | 6,495,037.03 | 36,299,167.15 45,095302.66 |  1,359.750.32 | 2,738.04 | 46,457,791.02 10,158,623.87
21 30,698,254.03 | 6,689,888.14 | 37.388,142.16 |  47,350,067.80 | 1,359,750.32 | 2,738.04 | 48,712,556.15 11,324,413.99
22 31,619,201.65 | 6,890,584.78 | 38.509,786.43 47.350,067.80 |  1,359,750.32 | 2,738.04 | 48,712,556.15 10,202,769.73
23 32,567,777.70 | 7,097,302.33 | 39,665.080.02 |  47,350,067.80 |  1,359,750.32 | 2,738.04 | 48,712,556.15 9,047.476.13
24 33,544,811.03 | 7.310,221.39 | 40,855,032.42 |  47,350,067.80 |  1,359,750.32 | 2,738.04 | 48,712,556.15 7,857,523.73
25 34,551,155.36 | 7.529,528.04 | 42,080,683.40 |  47,350,067.80 |  1,359,750.32 | 2,738.04 | 48,712,556.15 6,631,872.76
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