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1 OBJETIVOS

Esse relatorio visa apresentar calculos de campos elétricos e magnéticos no interior e no
perimetro da subestacdo em estudo, contemplando as exigéncias de [1-4], no que se refere
aos limites de exposi¢cdo humana a campos elétricos e magnéticos originados de fontes de
geracdo, transmissao e distribuicdo de energia elétrica, operando a uma frequéncia de 60

Hz.
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2 SOBRE O SOFTWARE UTILIZADO

Para esse estudo, foi utilizado o software CDEGS na andlise dos campos elétricos e
magnéticos irradiados pela estrutura modelada, empregando os médulos HIFREQ e
SESCAD na modelagem e analise dos campos resultantes. Em todos os casos, buscou-se
uma modelagem bastante proxima da real, de modo a tornar 0 modelo aqui apresentado
bastante confiavel.

Foram modeladas as estruturas condutoras de corrente, bem como as estruturas de
protecdo contra descargas atmosféricas ndo energizadas, de forma a garantir maior
realidade do modelo apresentado. Também foram modeladas as fontes de corrente
injetadas na linha, conforme item 3 desse relatério, sendo essas equilibradas e simétricas,
com valores idénticos para ambas as linhas de entrada da subestacéo.

O solo considerado nesse modelo é o de duas camadas, mais a camada de brita superficial
de 10 centimetros e com resistividade igual a 3000 Q.m. No total, o modelo utilizado é o de
3 camadas, melhorando o desempenho do sistema e conferindo maior realidade ao modelo.
Os resultados apresentados sdo mostrados de forma a facilitar o entendimento da
distribuicdo dos campos induzidos nas diferentes porcdes interiores e exteriores da
subestacédo, tanto para o caso geral de inducdo, onde sdo mostrados os valores totais da
soma vetorial dos campos, quanto para os locais que apresentam problemas de inducéo

excessiva.
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3 RELACAO DE DADOS DE ENTRADA PARA CALCULOS DE INDUCAO

Para os calculos dos campos no interior e exterior da subestacdo, foram utilizados os

seguintes dados de entrada:

e Subestacdo: SE Barreiras Il
e Localizacdo da Subestacao: Municipio de Barreiras, Estado da Bahia
e Coordenadas de localizagéo: -12° 10' 21", -44°48' 34" (datum WGS 84).
e Tens&do de Operacao: 500 kV
e Temperatura Maxima Admissivel de Projeto: 72 °C e 90°C
e Correntes Utilizadas para Calculo [8]:
o Entrada 500 kV — 4000 A
e Distancia Minima dos Condutores para o Solo em 500 kV: 8,0 m [5-7]
e Modelo de Solo Considerado: Brita (10 cm @ 3000 Q.m) e Solo uniforme a 100 Q.m.
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Para a subestacéo analisada, foi modelada a seguinte estrutura equivalente mostrada na Figura 3.1:

Barreiras Il RO [ID:TD-864 Barreiras @ f=60.0000 Hz ]

(@)

Barreiras Il RO [ID:TD-864 Barreiras @ f=60.0000 Hz ]
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Barreiras Il RO [ID:TD-864 Barreiras @ f=60.0000 Hz ]
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Figura 3.1 — Diagramas equivalentes: (a) perspectiva, (b) lateral e (c) superior, utilizados para calculo de campos elétricos e magnéticos.
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4 RESULTADOS OBTIDOS

4.1

De acordo com [1-2], o calculo de valores para campos elétricos e magnéticos foi realizado em
um grid de pontos situados a 1,5 m do solo. Esses resultados sdo mostrados em graficos de
perspectiva e curvas de nivel.

Para os graficos em perspectiva, os eixos X e Y compreendem a coordenada do ponto da
subestacdo analisada e o eixo Z compreende o valor do campo associado a esse ponto. J4 nos
gréaficos de curva de nivel, os valores dos campos sdo mostrados em diagramas de cores, onde
as cores “quentes” mostram os maiores valores de incidéncia de campo, e as cores “frias”
mostram onde esses valores sdo menos incidentes. Ambos os graficos mostram os valores da
resultante vetorial desses campos, ou seja, os valores de modulo relacionado.

E importante citar que foram calculados os valores dos campos nesse estudo para todos os
pontos da subestacdo, onde esses séo separados a cada metro e estdo situados a um metro e

meio da superficie do solo conforme determinacgéo de [1].

RESULTADOS PARA CAMPOS ELETRICOS

Utilizando o software CDEGS, para a subestacdo em estudo, o perfil dos campos elétricos no
local, a 1,5 metros do solo comportam-se conforme mostrado na

Figura 4.1.

Na Figura 4.2 é possivel visualizar a inexisténcia de pontos com valores acima do limite
maximo estipulado pela resolucdo normativa, igual a 4,17 kV/m para publico geral (pessoas
localizadas fora do limite da subestacdo). Ja na Figura 4.3 € possivel visualizar a inexisténcia
de pontos com valores acima do limite maximo estipulado pela resolucdo normativa
considerando o fator 2 (verificar item 5 deste documento), igual a 16,66 kV/m para populacéo

ocupacional (pessoal treinado para efetuar manutencéo e outros servigos na subestacao).

MIRACEMA - GILBUES Il - BARREIRAS Il - BOM JESUS DA LAPA Il — IBICOARA - SAPEACU
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Figura 4.1 - Perfil de campos elétricos no local da subestacéo, a 1,5 metros de altura do solo.
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Barreiras Il RO [ID:TD-864 Barreiras @ f=60.0000 Hz ]
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Figura 4.2 - Curva de nivel de campos elétricos, com célculo de valores em todos os pontos da
subestacgéo situados a 1,5 metros do solo, para valores superiores a 4,17 kV/m, demonstrando a
inexisténcia de campos dessa intensidade na parte exterior a cerca de area energizada da
subestacéo.
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Barreiras Il RO [ID:TD-864 Barreiras @ f=60.0000 Hz ]
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Figura 4.3 - Curva de nivel de campos elétricos, com calculo de valores em todos os pontos da
subestacgéo situados a 1,5 metros do solo, para valores superiores a 16,66 kV/m, demonstrando a
inexisténcia de campos dessa intensidade no interior da subestacao.
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4.2 RESULTADOS PARA CAMPOS MAGNETICOS

Para a mesma subestacdo em estudo, o perfil dos campos magnéticos no local, a 1,5 metros
do solo comporta-se conforme mostrado na Figura 4.4.

Na Figura 4.5 é possivel visualizar a inexisténcia de pontos com valores acima do limite
maximo estipulado pela resolugdo normativa, igual a 83,33 UT para publico geral (pessoas
localizadas fora do limite da subestacéo). Ja na Figura 4.6 é possivel visualizar a inexisténcia
de pontos com valores acima do limite maximo estipulado pela resolucdo normativa, igual a

416,67 UT para populagéo ocupacional.

Barreiras Il RO [ID:TD-864 Barreiras @ f=60.0000 Hz ]
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Figura 4.4 - Perfil de campos magnéticos no local da subestacéo, a 1,5 metros de altura do solo.
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Barreiras Il RO [ID:TD-864 Barreiras @ f=60.0000 Hz ]
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Figura 4.5 - Curva de nivel de campos magnéticos, com calculo de valores em todos o0s pontos da
subestacéo situados a 1,5 metros do solo, para valores superiores a 83,33 uT, demonstrando a
inexisténcia de campos dessa intensidade na parte exterior a cerca de area energizada da
subestagéo.
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Barreiras Il RO [ID:TD-864 Barreiras @ f=60.0000 Hz ]
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Figura 4.6 - Curva de nivel de campos magnéticos, com calculo de valores em todos os pontos da
subestacgéo situados a 1,5 metros do solo, para valores superiores a 416,67 puT, demonstrando a
inexisténcia de campos dessa intensidade no interior da subestacao.
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5 CONCLUSOES

Para os casos simulados, foram considerados os limites encontrados em [1] a [4]. Para a
subestacdo em estudo, foram considerados:

Tabela 5.1 - Niveis de referéncia para campos elétricos e magnéticos
variantes no tempo na frequéncia de 60 Hz

Campo Elétrico (kV/m) Campo Magnético (uT)
Publico Geral 4.17 83.33
(parte externa da subestagéo) ! !
Populacédo Ocupacional 833 416.67
(parte interna da subestacao) ! !
Populacéo Ocupacional
(parte interna da subestagéo - com partes 16167* -
metalicas aterradas)*

* conforme “ICNIRP Guidelines 1998: Guidelines for limiting exposure to time-varying electric, magnetic, and
electromagnetic fields (up to 300 GHz)” - pagina 510, é explicitado que, no caso especifico de exposi¢do
ocupacional, em frequéncias até 100 kHz, os valores de campo elétrico admissivel podem ser aumentados por
um fator 2, em condicdes nas quais se possa eliminar a possibilidade de efeitos indiretos mediante contato com
objetos condutores eletricamente carregados.

Dessa forma tem-se que:

5.1 CAMPOS ELETRICOS

e Publico Geral: os valores de campos elétricos calculados na parte externa da subestacao
(fora da cerca de area energizada) néo violam os niveis de referéncia, igual a 4,17 kV/m,
conforme Figura 4.2.

e Populagdo Ocupacional: os valores de campos elétricos calculados na parte interna da
subestacgéo (dentro da cerca de area energizada) n&o violam o nivel de referéncia, igual
a 16,67 kV/m, conforme Figura 4.3, e, portanto, atendendo aos critérios do ICNIRP visto a
consideracgédo do fator 2 para a populagéo ocupacional,.

5.2 CAMPOS MAGNETICOS

e Publico geral: os valores de campos magnéticos calculados na parte externa da subestagéo
(fora da cerca de area energizada) ndo violam o nivel de referéncia para esse tipo de
campo, igual a 83,33 uT, conforme Figura 4.5.
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e Populagdo ocupacional: os valores de campos magnéticos calculados na parte interna da
subestac¢éo (dentro da cerca de area energizada) nao violam os niveis de referéncia para
esse tipo de campo, igual a 416.67 uT, conforme Figura 4.6.
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ANEXO | - TABELA DE VALORES PARA CAMPOS ELETRICOS CALCULADOS NO
INTERIOR DA SUBESTACAO

. Distancia do ponto ao
Profile X Y iy OF,)O) E (V/m)
11 10 134.89 -72.26 1.50 153.03 8202.97
10 13 194.38 -92.77 1.50 215.39 7760.14
8 13 194.38 -133.79 1.50 235.98 7306.74
8 20 333.20 -133.79 1.50 359.06 7210.85
10 8 95.22 -92.77 1.50 132.95 6783.81
8 18 293.53 -133.79 1.50 322.59 6667.26
8 15 234.04 -133.79 1.50 269.59 6617.67
8 24 412.52 -133.79 1.50 433.68 6466.78
8 17 273.70 -133.79 1.50 304.66 6439.64
8 16 253.87 -133.79 1.50 286.97 6397.83
10 5 35.73 -92.77 1.50 99.43 6343.10
10 4 15.90 -92.77 1.50 94.14 6320.72
10 14 214.21 -92.77 1.50 233.44 6205.21
10 18 293.53 -92.77 1.50 307.85 6204.74
8 14 214.21 -133.79 1.50 252.56 6203.53
8 19 313.36 -133.79 1.50 340.74 6129.85
10 9 115.05 -92.77 1.50 147.81 6112.57
11 20 333.20 -72.26 1.50 340.94 6086.96
11 11 154.72 -72.26 1.50 170.77 6053.17
10 15 234.04 -92.77 1.50 251.76 6049.13
11 12 174.55 -72.26 1.50 188.92 5962.97
11 8 95.22 -72.26 1.50 119.55 5905.39
10 17 273.70 -92.77 1.50 289.00 5797.77
11 15 234.04 -72.26 1.50 244.95 5750.14
10 16 253.87 -92.77 1.50 270.30 5739.93
10 11 154.72 -92.77 1.50 180.41 5732.64
10 24 412.52 -92.77 1.50 422.83 5719.30
10 6 55.56 -92.77 1.50 108.15 5596.24
11 19 313.36 -72.26 1.50 321.59 5575.59
11 18 293.53 -72.26 1.50 302.30 5535.06
11 5 35.73 -72.26 1.50 80.63 5473.50
11 4 15.90 -72.26 1.50 74.01 5472.60
11 23 392.69 -72.26 1.50 399.28 5327.77
11 16 253.87 -72.26 1.50 263.96 5225.63
11 17 273.70 -72.26 1.50 283.09 5215.19
10 20 333.20 -92.77 1.50 345.87 5163.90
8 23 392.69 -133.79 1.50 414.86 5161.34

LEILAO ANEEL 007/2012 — LOTE A — SUBESTAGOES - PROJETO BASICO

MIRACEMA - GILBUES Il - BARREIRAS Il - BOM JESUS DA LAPA Il — IBICOARA - SAPEACU

ATEXVI-SE-GE-024

ESTUDO DE CAMPOS ELETROMAGNETICOS - SE BARREIRAS II

REV. 0

FOLHA 19 de 40




‘ SNC+LAVALIN
Marte

ATE XVI Transmissora de Energia 5.A.

. Distancia do ponto ao
Profile X Y z i (0,0F,>0) E (V/m)
10 19 313.36 -92.77 1.50 326.81 5105.59
11 9 115.05 -72.26 1.50 135.87 5087.90
11 6 55.56 -72.26 1.50 91.17 4989.71
11 24 412.52 -72.26 1.50 418.80 4931.95
10 10 134.89 -92.77 1.50 163.72 4822.13
7 13 194.38 -154.30 1.50 248.18 4562.56
11 14 214.21 -72.26 1.50 226.07 4469.31
10 23 392.69 -92.77 1.50 403.50 4206.44
7 14 214.21 -154.30 1.50 264.00 4173.47
7 21 353.03 -154.30 1.50 385.28 4043.50
10 21 353.03 -92.77 1.50 365.02 3946.33
7 15 234.04 -154.30 1.50 280.33 3811.85
9 9 115.05 -113.28 1.50 161.47 3589.20
7 18 293.53 -154.30 1.50 331.62 3388.85
11 13 194.38 -72.26 1.50 207.38 3376.55
7 24 412.52 -154.30 1.50 440.44 3358.40
7 16 253.87 -154.30 1.50 297.09 3352.18
7 17 273.70 -154.30 1.50 314.21 3274.49
9 20 333.20 -113.28 1.50 351.93 3187.89
7 23 392.69 -154.30 1.50 421.92 3139.60
8 21 353.03 -133.79 1.50 377.53 3116.57
9 12 174.55 -113.28 1.50 208.09 3020.11
8 12 174.55 -133.79 1.50 219.93 2834.19
9 10 134.89 -113.28 1.50 176.15 2696.94
9 19 313.36 -113.28 1.50 333.22 2662.15
9 8 95.22 -113.28 1.50 148.00 2637.57
6 21 353.03 -174.82 1.50 393.94 2462.12
9 5 35.73 -113.28 1.50 118.79 2460.48
9 4 15.90 -113.28 1.50 114.40 2436.12
7 22 372.86 -154.30 1.50 403.53 2325.33
9 23 392.69 -113.28 1.50 408.70 2312.90
7 19 313.36 -154.30 1.50 349.30 2299.05
11 7 75.39 -72.26 1.50 104.44 2297.72
9 15 234.04 -113.28 1.50 260.02 2295.04
9 21 353.03 -113.28 1.50 370.76 2246.10
9 18 293.53 -113.28 1.50 314.64 2243.49
9 24 412.52 -113.28 1.50 427.79 2189.45
11 3 -3.93 -72.26 1.50 72.38 2115.09
9 6 55.56 -113.28 1.50 126.18 2053.86
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‘ SNC+LAVALIN
Marte

ATE XVI Transmissora de Energia 5.A.

. Distancia do ponto ao
Profile X Y z i (0,0F,>0) E (V/m)
9 17 273.70 -113.28 1.50 296.22 2041.24
9 16 253.87 -113.28 1.50 278.00 2037.83
6 13 194.38 -174.82 1.50 261.43 1949.59
10 12 174.55 -92.77 1.50 197.68 1914.54
9 14 214.21 -113.28 1.50 242.32 1813.62
6 14 214.21 -174.82 1.50 276.49 1742.38
9 7 75.39 -113.28 1.50 136.09 1706.61
6 12 174.55 -174.82 1.50 247.04 1698.64
7 25 432.35 -154.30 1.50 459.06 1675.81
5 21 353.03 -195.33 1.50 403.46 1623.73
10 3 -3.93 -92.77 1.50 92.87 1540.30
5 12 174.55 -195.33 1.50 261.96 1523.90
9 13 194.38 -113.28 1.50 224.99 1480.94
11 22 372.86 -72.26 1.50 379.80 1444.16
12 12 174.55 -51.75 1.50 182.06 1332.01
12 11 154.72 -51.75 1.50 163.15 1319.35
7 20 333.20 -154.30 1.50 367.19 1313.03
6 22 372.86 -174.82 1.50 411.81 1299.39
9 3 -3.93 -113.28 1.50 113.36 1288.91
11 25 432.35 -72.26 1.50 438.35 1287.92
9 11 154.72 -113.28 1.50 191.76 1280.91
10 7 75.39 -92.77 1.50 119.55 1263.20
12 10 134.89 -51.75 1.50 144.48 1261.90
5 20 333.20 -195.33 1.50 386.23 1230.79
5 13 194.38 -195.33 1.50 275.57 1230.12
8 22 372.86 -133.79 1.50 396.14 1209.55
12 19 313.36 -51.75 1.50 317.61 1206.10
6 20 333.20 -174.82 1.50 376.27 1197.29
10 22 372.86 -92.77 1.50 384.23 1164.97
12 18 293.53 -51.75 1.50 298.06 1132.21
12 9 115.05 -51.75 1.50 126.17 1097.97
12 8 95.22 -51.75 1.50 108.39 1095.92
12 15 234.04 -51.75 1.50 239.70 1083.79
6 15 234.04 -174.82 1.50 292.13 1080.33
12 16 253.87 -51.75 1.50 259.10 1079.82
12 17 273.70 -51.75 1.50 278.56 1062.69
12 5 35.73 -51.75 1.50 62.91 1051.17
12 20 333.20 -51.75 1.50 337.19 1023.51
9 25 432.35 -113.28 1.50 446.95 1013.81
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‘ SNC+LAVALIN
Marte

ATE XVI Transmissora de Energia 5.A.

. Distancia do ponto ao
Profile X Y z i (0,0F,>0) E (V/m)
12 4 15.90 -51.75 1.50 54.16 993.17
5 14 214.21 -195.33 1.50 289.90 989.64
12 6 55.56 -51.75 1.50 75.94 952.07
12 7 75.39 -51.75 1.50 91.46 943.24
6 23 392.69 -174.82 1.50 429.85 929.48
6 16 253.87 -174.82 1.50 308.24 879.59
12 23 392.69 -51.75 1.50 396.09 877.94
7 26 452.18 -154.30 1.50 477.79 871.88
7 12 174.55 -154.30 1.50 232.98 839.73
6 24 412.52 -174.82 1.50 448.03 830.97
9 22 372.86 -113.28 1.50 389.69 818.93
12 24 412.52 -51.75 1.50 415.76 809.42
12 14 214.21 -51.75 1.50 220.38 797.86
6 17 273.70 -174.82 1.50 324.77 778.75
5 22 372.86 -195.33 1.50 420.92 728.85
9 26 452.18 -113.28 1.50 466.16 703.32
8 9 115.05 -133.79 1.50 176.47 659.24
8 8 95.22 -133.79 1.50 164.23 656.64
6 25 432.35 -174.82 1.50 466.36 645.84
8 5 35.73 -133.79 1.50 138.49 626.73
6 18 293.53 -174.82 1.50 341.65 624.09
12 13 194.38 -51.75 1.50 201.16 621.26
12 22 372.86 -51.75 1.50 376.43 621.16
12 3 -3.93 -51.75 1.50 51.92 621.04
8 7 75.39 -133.79 1.50 153.58 600.05
8 6 55.56 -133.79 1.50 144.88 595.43
8 25 432.35 -133.79 1.50 452.58 592.65
5 19 313.36 -195.33 1.50 369.26 584.26
8 4 15.90 -133.79 1.50 134.74 576.81
6 19 313.36 -174.82 1.50 358.83 540.54
8 10 134.89 -133.79 1.50 189.99 507.51
11 21 353.03 -72.26 1.50 360.35 495.06
5 15 234.04 -195.33 1.50 304.84 483.20
12 25 432.35 -51.75 1.50 435.44 460.79
7 27 472.01 -154.30 1.50 496.60 442.04
13 11 154.72 -31.24 1.50 157.85 437.12
6 26 452.18 -174.82 1.50 484.80 433.69
6 11 154.72 -174.82 1.50 233.45 429.53
13 10 134.89 -31.24 1.50 138.46 419.28
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ATE XVI Transmissora de Energia 5.A.

‘ SNC+LAVALIN
Marte

. Distancia do ponto ao
Profile X Y i (0,0F,>0) E (V/m)

5 23 392.69 -195.33 1.50 438.59 416.21
13 12 174.55 -31.24 1.50 177.33 413.88
13 18 293.53 -31.24 1.50 295.20 403.07

5 11 154.72 -195.33 1.50 249.18 402.76
13 19 313.36 -31.24 1.50 314.92 398.88
13 9 115.05 -31.24 1.50 119.23 395.60

9 27 472.01 -113.28 1.50 485.42 393.59

4 21 353.03 -215.84 1.50 413.78 392.39
13 17 273.70 -31.24 1.50 275.48 391.76
13 16 253.87 -31.24 1.50 255.79 390.88

8 3 -3.93 -133.79 1.50 133.86 383.56
13 8 95.22 -31.24 1.50 100.23 380.80

7 11 154.72 -154.30 1.50 218.52 380.11
13 15 234.04 -31.24 1.50 236.12 378.57
12 21 353.03 -51.75 1.50 356.80 360.01
13 7 75.39 -31.24 1.50 81.62 359.82

5 16 253.87 -195.33 1.50 320.32 354.74
13 6 55.56 -31.24 1.50 63.76 350.03

4 14 214.21 -215.84 1.50 304.09 346.18
13 5 35.73 -31.24 1.50 47.49 343.40
10 26 452.18 -92.77 1.50 461.60 341.89
13 13 194.38 -31.24 1.50 196.88 339.37
13 20 333.20 -31.24 1.50 334.66 338.87
13 14 214.21 -31.24 1.50 216.48 337.31

5 24 412.52 -195.33 1.50 456.43 326.36

9 2 -23.76 -113.28 1.50 115.76 311.56
10 25 432.35 -92.77 1.50 442.19 310.08
11 2 -23.76 -72.26 1.50 76.08 306.49

4 22 372.86 -215.84 1.50 430.83 305.44
13 4 15.90 -31.24 1.50 35.09 305.36

4 12 174.55 -215.84 1.50 277.59 292.29
11 26 452.18 -72.26 1.50 457.92 290.67
13 23 392.69 -31.24 1.50 393.93 282.38

5 17 273.70 -195.33 1.50 336.26 281.64
13 22 372.86 -31.24 1.50 374.17 262.35

5 25 432.35 -195.33 1.50 474.43 261.50
13 21 353.03 -31.24 1.50 354.41 257.64

4 13 194.38 -215.84 1.50 290.47 257.20
13 24 412.52 -31.24 1.50 413.70 253.25
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ATE XVI Transmissora de Energia 5.A.

‘ SNC+LAVALIN
Marte

. Distancia do ponto ao
Profile X Y i (0,0F,>0) E (V/m)
6 27 472.01 -174.82 1.50 503.35 249.42
7 8 95.22 -154.30 1.50 181.33 237.26
7 7 75.39 -154.30 1.50 171.75 237.02
12 2 -23.76 -51.75 1.50 56.97 234.98
7 6 55.56 -154.30 1.50 164.01 233.84
7 5 35.73 -154.30 1.50 158.39 227.27
4 15 234.04 -215.84 1.50 318.38 225.39
10 27 472.01 -92.77 1.50 481.05 223.03
7 9 115.05 -154.30 1.50 192.48 221.59
13 3 -3.93 -31.24 1.50 31.52 217.30
4 23 392.69 -215.84 1.50 448.10 204.48
7 4 15.90 -154.30 1.50 155.13 201.08
12 26 452.18 -51.75 1.50 455.14 193.14
14 11 154.72 -10.73 1.50 155.10 190.81
5 26 452.18 -195.33 1.50 492.57 190.40
7 10 134.89 -154.30 1.50 204.95 188.76
14 10 134.89 -10.73 1.50 135.32 187.70
14 12 174.55 -10.73 1.50 174.88 184.67
14 18 293.53 -10.73 1.50 293.73 182.03
14 17 273.70 -10.73 1.50 273.92 181.97
14 16 253.87 -10.73 1.50 254.10 181.32
14 9 115.05 -10.73 1.50 115.56 180.35
13 25 432.35 -31.24 1.50 433.48 177.31
14 15 234.04 -10.73 1.50 234.29 176.91
8 26 452.18 -133.79 1.50 471.56 176.26
8 2 -23.76 -133.79 1.50 135.90 175.40
14 19 313.36 -10.73 1.50 313.55 175.18
14 13 194.38 -10.73 1.50 194.68 173.98
14 8 95.22 -10.73 1.50 95.84 173.28
14 14 214.21 -10.73 1.50 214.48 171.44
4 16 253.87 -215.84 1.50 333.22 168.82
4 20 333.20 -215.84 1.50 397.00 167.56
14 7 75.39 -10.73 1.50 76.17 165.11
5 18 293.53 -195.33 1.50 352.59 161.18
4 19 313.36 -215.84 1.50 380.51 160.12
14 20 333.20 -10.73 1.50 333.37 157.68
4 24 412.52 -215.84 1.50 465.57 157.64
14 6 55.56 -10.73 1.50 56.61 157.42
4 11 154.72 -215.84 1.50 265.57 148.15
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‘ SNC+LAVALIN
Marte

ATE XVI Transmissora de Energia 5.A.

. Distancia do ponto ao
Profile X Y z i (0,0F,>0) E (V/m)
7 3 -3.93 -154.30 1.50 154.36 147.64
14 5 35.73 -10.73 1.50 37.34 146.25
8 11 154.72 -133.79 1.50 204.55 142.80
14 21 353.03 -10.73 1.50 353.19 139.78
7 28 491.84 -154.30 1.50 515.48 139.77
11 27 472.01 -72.26 1.50 477.51 133.07
14 22 372.86 -10.73 1.50 373.01 130.80
4 17 273.70 -215.84 1.50 348.57 128.92
14 4 15.90 -10.73 1.50 19.24 126.92
4 25 432.35 -215.84 1.50 483.23 126.23
14 23 392.69 -10.73 1.50 392.84 124.80
5 27 472.01 -195.33 1.50 510.83 123.64
13 2 -23.76 -31.24 1.50 39.28 120.56
3 22 372.86 -236.35 1.50 441.46 117.26
9 28 491.84 -113.28 1.50 504.72 116.69
10 2 -23.76 -92.77 1.50 95.78 116.28
6 28 491.84 -174.82 1.50 521.99 113.43
3 14 214.21 -236.35 1.50 318.98 109.66
14 24 412.52 -10.73 1.50 412.66 108.54
6 7 75.39 -174.82 1.50 190.39 108.26
6 6 55.56 -174.82 1.50 183.44 106.74
13 26 452.18 -31.24 1.50 453.26 105.05
3 21 353.03 -236.35 1.50 424.84 104.18
6 8 95.22 -174.82 1.50 199.07 103.51
3 15 234.04 -236.35 1.50 332.62 102.41
3 23 392.69 -236.35 1.50 458.33 100.97
6 5 35.73 -174.82 1.50 178.44 100.42
10 28 491.84 -92.77 1.50 500.52 99.85
14 3 -3.93 -10.73 1.50 11.53 96.74
4 26 452.18 -215.84 1.50 501.05 96.48
12 27 472.01 -51.75 1.50 474.84 91.73
6 9 115.05 -174.82 1.50 209.29 89.73
6 10 134.89 -174.82 1.50 220.81 89.02
6 4 15.90 -174.82 1.50 175.54 88.27
7 2 -23.76 -154.30 1.50 156.13 87.98
3 16 253.87 -236.35 1.50 346.86 87.52
14 25 432.35 -10.73 1.50 432.49 84.15
3 24 412.52 -236.35 1.50 475.43 83.92
12 1 -43.59 -51.75 1.50 67.68 79.59
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‘ SNC+LAVALIN
Marte

ATE XVI Transmissora de Energia 5.A.

. Distancia do ponto ao
Profile X Y z i (0,0F,>0) E (V/m)
9 1 -43.59 -113.28 1.50 121.39 77.11
8 27 472.01 -133.79 1.50 490.61 76.26
5 10 134.89 -195.33 1.50 237.38 75.65
4 18 293.53 -215.84 1.50 364.35 74.15
3 17 273.70 -236.35 1.50 361.63 71.41
5 28 491.84 -195.33 1.50 529.21 71.34
8 -43.59 -133.79 1.50 140.72 69.16
6 -3.93 -174.82 1.50 174.87 68.84
3 25 432.35 -236.35 1.50 492.74 68.78
3 13 194.38 -236.35 1.50 306.02 68.77
11 28 491.84 -72.26 1.50 497.13 68.50
4 27 472.01 -215.84 1.50 519.02 68.26
11 1 -43.59 -72.26 1.50 84.41 65.64
14 2 -23.76 -10.73 1.50 26.12 63.74
13 27 472.01 -31.24 1.50 473.05 59.65
14 26 452.18 -10.73 1.50 452.31 58.32
13 1 -43.59 -31.24 1.50 53.65 58.06
2 22 372.86 -256.86 1.50 452.77 56.62
5 7 75.39 -195.33 1.50 209.38 54.99
5 6 55.56 -195.33 1.50 203.08 54.54
3 26 452.18 -236.35 1.50 510.23 54.33
2 23 392.69 -256.86 1.50 469.24 53.80
2 15 234.04 -256.86 1.50 347.50 52.08
3 18 293.53 -236.35 1.50 376.86 51.48
5 5 35.73 -195.33 1.50 198.57 51.29
5 8 95.22 -195.33 1.50 217.31 51.28
2 21 353.03 -256.86 1.50 436.58 50.30
2 16 253.87 -256.86 1.50 361.15 49.47
2 14 214.21 -256.86 1.50 334.46 49.38
12 28 491.84 -51.75 1.50 494.56 48.90
6 29 511.67 -174.82 1.50 540.72 48.26
2 24 412.52 -256.86 1.50 485.95 47.71
6 2 -23.76 -174.82 1.50 176.43 47.24
7 1 -43.59 -154.30 1.50 160.35 46.74
5 4 15.90 -195.33 1.50 195.98 45.18
4 28 491.84 -215.84 1.50 537.12 44.70
7 29 511.67 -154.30 1.50 534.44 44.39
2 17 273.70 -256.86 1.50 375.36 43.93
5 9 115.05 -195.33 1.50 226.70 43.19
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ATE XVI Transmissora de Energia 5.A.

‘ SNC+LAVALIN
Marte

. Distancia do ponto ao
Profile X Y i (0,0F,>0) E (V/m)
4 10 134.89 -215.84 1.50 254.52 42.20
3 20 333.20 -236.35 1.50 408.51 41.28
3 27 472.01 -236.35 1.50 527.88 40.91
2 25 432.35 -256.86 1.50 502.90 40.62
2 20 333.20 -256.86 1.50 420.71 39.92
10 29 511.67 -92.77 1.50 520.02 39.34
14 27 472.01 -10.73 1.50 472.14 38.31
5 29 511.67 -195.33 1.50 547.69 38.23
14 1 -43.59 -10.73 1.50 44.92 38.09
2 18 293.53 -256.86 1.50 390.05 37.73
5 3 -3.93 -195.33 1.50 195.37 36.64
2 13 194.38 -256.86 1.50 322.12 35.71
13 28 491.84 -31.24 1.50 492.84 35.28
2 19 313.36 -256.86 1.50 405.19 34.45
3 19 313.36 -236.35 1.50 392.50 34.12
11 29 511.67 -72.26 1.50 516.75 34.11
2 26 452.18 -256.86 1.50 520.04 33.21
1 22 372.86 -277.37 1.50 464.71 32.90
9 29 511.67 -113.28 1.50 524.07 32.42
1 23 392.69 -277.37 1.50 480.77 31.87
4 7 75.39 -215.84 1.50 228.63 31.36
4 6 55.56 -215.84 1.50 222.88 31.31
1 21 353.03 -277.37 1.50 448.96 31.11
1 16 253.87 -277.37 1.50 376.01 30.65
1 15 234.04 -277.37 1.50 362.92 30.41
6 1 -43.59 -174.82 1.50 180.18 29.69
4 8 95.22 -215.84 1.50 235.91 29.57
4 5 35.73 -215.84 1.50 218.78 29.28
1 24 412.52 -277.37 1.50 497.10 29.23
3 28 491.84 -236.35 1.50 545.68 29.09
1 17 273.70 -277.37 1.50 389.68 29.06
1 20 333.20 -277.37 1.50 433.54 28.73
3 11 154.72 -236.35 1.50 282.49 28.70
1 14 214.21 -277.37 1.50 350.46 28.24
1 18 293.53 -277.37 1.50 403.85 27.79
4 29 511.67 -215.84 1.50 555.34 27.78
5 -23.76 -195.33 1.50 196.77 27.41
10 1 -43.59 -92.77 1.50 102.52 27.15
12 29 511.67 -51.75 1.50 514.29 27.06
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ATE XVI Transmissora de Energia 5.A.

‘ SNC+LAVALIN
Marte

. Distancia do ponto ao
Profile X Y i (0,0F,>0) E (V/m)
1 19 313.36 -277.37 1.50 418.49 26.88
2 27 472.01 -256.86 1.50 537.38 26.12
4 4 15.90 -215.84 1.50 216.43 25.98
4 9 115.05 -215.84 1.50 244.59 25.57
1 25 432.35 -277.37 1.50 513.68 25.49
14 28 491.84 -10.73 1.50 491.96 25.10
8 28 491.84 -133.79 1.50 509.72 24.34
1 13 194.38 -277.37 1.50 338.70 23.25
3 12 174.55 -236.35 1.50 293.82 22.94
6 30 531.50 -174.82 1.50 559.52 22.50
4 3 -3.93 -215.84 1.50 215.88 21.93
1 26 452.18 -277.37 1.50 530.47 21.57
2 12 174.55 -256.86 1.50 310.56 21.53
13 29 511.67 -31.24 1.50 512.63 21.16
5 30 531.50 -195.33 1.50 566.26 20.66
3 7 75.39 -236.35 1.50 248.09 20.22
3 29 511.67 -236.35 1.50 563.62 20.13
2 28 491.84 -256.86 1.50 554.88 19.90
3 8 95.22 -236.35 1.50 254.81 19.83
3 6 55.56 -236.35 1.50 242.80 19.78
5 1 -43.59 -195.33 1.50 200.14 19.20
7 30 531.50 -154.30 1.50 553.45 19.07
3 10 134.89 -236.35 1.50 272.13 19.00
3 5 35.73 -236.35 1.50 239.04 18.52
3 9 115.05 -236.35 1.50 262.87 18.15
1 12 174.55 -277.37 1.50 327.72 17.94
1 27 472.01 -277.37 1.50 547.48 17.83
4 30 531.50 -215.84 1.50 573.66 17.21
4 2 -23.76 -215.84 1.50 217.15 17.19
11 30 531.50 -72.26 1.50 536.40 17.16
10 30 531.50 -92.77 1.50 539.54 16.84
3 4 15.90 -236.35 1.50 236.89 16.66
14 29 511.67 -10.73 1.50 511.79 16.51
8 29 511.67 -133.79 1.50 528.88 16.06
12 30 531.50 -51.75 1.50 534.02 15.49
2 11 154.72 -256.86 1.50 299.86 15.37
2 29 511.67 -256.86 1.50 572.53 14.77
2 10 134.89 -256.86 1.50 290.13 14.43
3 3 -3.93 -236.35 1.50 236.39 14.09
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ATE XVI Transmissora de Energia 5.A.

‘ SNC-LAVALIN
Marte

. Distancia do ponto ao

Profile X Y i (0,0F,>0) E (V/m)
1 11 154.72 -277.37 1.50 317.61 14.08
1 28 491.84 -277.37 1.50 564.66 14.07
2 8 95.22 -256.86 1.50 273.95 14.06
2 9 115.05 -256.86 1.50 281.45 13.93
2 7 75.39 -256.86 1.50 267.70 13.80
3 30 531.50 -236.35 1.50 581.69 13.57
2 6 55.56 -256.86 1.50 262.80 13.12

13 30 531.50 -31.24 1.50 532.42 13.01
4 1 -43.59 -215.84 1.50 220.20 13.00
9 30 531.50 -113.28 1.50 543.45 12.50
2 5 35.73 -256.86 1.50 259.34 12.34
1 10 134.89 -277.37 1.50 308.43 12.13
3 2 -23.76 -236.35 1.50 237.54 11.60
1 9 115.05 -277.37 1.50 300.29 11.12
2 4 15.90 -256.86 1.50 257.35 11.09

14 30 531.50 -10.73 1.50 531.62 10.88
1 29 511.67 -277.37 1.50 582.02 10.88
2 30 531.50 -256.86 1.50 590.32 10.66
1 8 95.22 -277.37 1.50 293.26 10.51
8 30 531.50 -133.79 1.50 548.09 10.44
1 7 75.39 -277.37 1.50 287.44 9.97
2 3 -3.93 -256.86 1.50 256.89 9.61
1 6 55.56 -277.37 1.50 282.88 9.40
3 1 -43.59 -236.35 1.50 240.34 9.10
1 5 35.73 -277.37 1.50 279.67 8.67
1 30 531.50 -277.37 1.50 599.53 8.27
2 2 -23.76 -256.86 1.50 257.96 8.11
1 4 15.90 -277.37 1.50 277.83 7.78
1 3 -3.93 -277.37 1.50 277.40 6.93
2 1 -43.59 -256.86 1.50 260.54 6.62
1 2 -23.76 -277.37 1.50 278.39 5.96
1 1 -43.59 -277.37 1.50 280.78 5.05
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ATE XVI Transmissora de Energia 5.A.

)

SNC-LAVALIN

Marte

ANEXO Il - TABELA DE VALORES PARA CAMPOS MAGNETICOS CALCULADOS NO

INTERIOR DA SUBESTACAO

Profile X v 7 Distancia (c(l)c:op’)(c)))nto ao CG H (uT)

10 4 15.90 -92.77 1.50 94.14 98.93
8 14 214.21 -133.79 1.50 252.56 66.37
8 16 253.87 -133.79 1.50 286.97 63.32
8 15 234.04 -133.79 1.50 269.59 62.56

10 19 313.36 -92.77 1.50 326.81 59.82

10 18 293.53 -92.77 1.50 307.85 57.33

10 17 273.70 -92.77 1.50 289.00 56.98
8 17 273.70 -133.79 1.50 304.66 55.34

10 16 253.87 -92.77 1.50 270.30 51.93

10 14 214.21 -92.77 1.50 233.44 50.99
8 19 313.36 -133.79 1.50 340.74 49.95

10 20 333.20 -92.77 1.50 345.87 49.82
8 13 194.38 -133.79 1.50 235.98 46.07
8 20 333.20 -133.79 1.50 359.06 41.57
8 18 293.53 -133.79 1.50 322.59 38.17

10 15 234.04 -92.77 1.50 251.76 35.70

10 13 194.38 -92.77 1.50 215.39 34.60

11 4 15.90 -72.26 1.50 74.01 33.78

10 8 95.22 -92.77 1.50 132.95 33.31

10 5 35.73 -92.77 1.50 99.43 30.79

11 18 293.53 -72.26 1.50 302.30 25.05

11 17 273.70 -72.26 1.50 283.09 24.89
9 13 194.38 -113.28 1.50 224.99 24.16

11 19 313.36 -72.26 1.50 321.59 23.47

10 3 -3.93 -92.77 1.50 92.87 22.50

11 16 253.87 -72.26 1.50 263.96 21.02

11 13 194.38 -72.26 1.50 207.38 19.81

10 7 75.39 -92.77 1.50 119.55 19.43

10 12 174.55 -92.77 1.50 197.68 19.35

11 5 35.73 -72.26 1.50 80.63 19.30

11 14 214.21 -72.26 1.50 226.07 19.18
8 21 353.03 -133.79 1.50 377.53 19.08
9 5 35.73 -113.28 1.50 118.79 18.39
9 6 55.56 -113.28 1.50 126.18 17.78
9 20 333.20 -113.28 1.50 351.93 17.72
9 7 75.39 -113.28 1.50 136.09 17.18
9 16 253.87 -113.28 1.50 278.00 16.91
8 22 372.86 -133.79 1.50 396.14 16.80
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SNC+LAVALIN
Marte

)

ATE XVI Transmissora de Energia 5.A.

Profile X v 7 Distancia (ti;’)op’)g)nto ao CG H (uT)
10 11 154.72 -92.77 1.50 180.41 16.76
10 9 115.05 -92.77 1.50 147.81 16.75
9 9 115.05 -113.28 1.50 161.47 16.72
9 12 174.55 -113.28 1.50 208.09 16.50
9 4 15.90 -113.28 1.50 114.40 16.30
9 21 353.03 -113.28 1.50 370.76 16.23
9 10 134.89 -113.28 1.50 176.15 16.11
10 6 55.56 -92.77 1.50 108.15 15.80
7 15 234.04 -154.30 1.50 280.33 15.76
9 8 95.22 -113.28 1.50 148.00 15.75
8 24 412.52 -133.79 1.50 433.68 15.74
7 16 253.87 -154.30 1.50 297.09 15.69
8 23 392.69 -133.79 1.50 414.86 15.61
10 10 134.89 -92.77 1.50 163.72 15.40
9 17 273.70 -113.28 1.50 296.22 15.15
11 8 95.22 -72.26 1.50 119.55 15.01
11 7 75.39 -72.26 1.50 104.44 14.63
8 25 432.35 -133.79 1.50 452.58 14.34
11 3 -3.93 -72.26 1.50 72.38 14.16
7 14 214.21 -154.30 1.50 264.00 14.15
9 3 -3.93 -113.28 1.50 113.36 13.95
11 6 55.56 -72.26 1.50 91.17 13.84
11 9 115.05 -72.26 1.50 135.87 13.29
7 20 333.20 -154.30 1.50 367.19 13.08
11 20 333.20 -72.26 1.50 340.94 12.82
7 19 313.36 -154.30 1.50 349.30 12.75
11 15 234.04 -72.26 1.50 244,95 12.57
7 17 273.70 -154.30 1.50 314.21 12.39
11 10 134.89 -72.26 1.50 153.03 12.12
8 26 452.18 -133.79 1.50 471.56 11.87
11 11 154.72 -72.26 1.50 170.77 11.64
9 19 313.36 -113.28 1.50 333.22 11.23
7 18 293.53 -154.30 1.50 331.62 11.19
9 24 412.52 -113.28 1.50 427.79 10.79
9 22 372.86 -113.28 1.50 389.69 10.69
9 23 392.69 -113.28 1.50 408.70 10.69
11 12 174.55 -72.26 1.50 188.92 10.68
9 25 432.35 -113.28 1.50 446.95 10.63
7 24 412.52 -154.30 1.50 440.44 10.60
7 25 432.35 -154.30 1.50 459.06 10.47
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SNC+LAVALIN
Marte

)

ATE XVI Transmissora de Energia 5.A.

Profile X v 7 Distancia (ti;’)op’)g)nto ao CG H (uT)
7 23 392.69 -154.30 1.50 421.92 10.45
7 22 372.86 -154.30 1.50 403.53 9.88
9 26 452.18 -113.28 1.50 466.16 9.20
7 26 452.18 -154.30 1.50 477.79 9.07
7 21 353.03 -154.30 1.50 385.28 8.69
9 11 154.72 -113.28 1.50 191.76 8.63
7 13 194.38 -154.30 1.50 248.18 8.55
9 14 214.21 -113.28 1.50 242.32 8.16
12 5 35.73 -51.75 1.50 62.91 7.92
12 6 55.56 -51.75 1.50 75.94 7.90
9 2 -23.76 -113.28 1.50 115.76 7.67
10 21 353.03 -92.77 1.50 365.02 7.60
9 18 293.53 -113.28 1.50 314.64 7.52
12 7 75.39 -51.75 1.50 91.46 7.51
12 4 15.90 -51.75 1.50 54.16 7.42
9 15 234.04 -113.28 1.50 260.02 7.37
12 8 95.22 -51.75 1.50 108.39 7.06
12 9 115.05 -51.75 1.50 126.17 7.04
8 12 174.55 -133.79 1.50 219.93 6.97
8 27 472.01 -133.79 1.50 490.61 6.85
12 10 134.89 -51.75 1.50 144.48 6.72
12 17 273.70 -51.75 1.50 278.56 6.44
12 18 293.53 -51.75 1.50 298.06 6.36
12 11 154.72 -51.75 1.50 163.15 6.19
12 13 194.38 -51.75 1.50 201.16 5.89
12 16 253.87 -51.75 1.50 259.10 5.88
12 14 214.21 -51.75 1.50 220.38 5.79
12 19 313.36 -51.75 1.50 317.61 5.76
12 12 174.55 -51.75 1.50 182.06 5.76
12 15 234.04 -51.75 1.50 239.70 5.56
10 25 432.35 -92.77 1.50 442.19 5.51
10 24 412.52 -92.77 1.50 422.83 5.51
6 24 412.52 -174.82 1.50 448.03 5.44
6 25 432.35 -174.82 1.50 466.36 5.41
12 2 -23.76 -51.75 1.50 56.97 5.33
8 11 154.72 -133.79 1.50 204.55 5.29
12 3 -3.93 -51.75 1.50 51.92 5.26
6 23 392.69 -174.82 1.50 429.85 5.24
7 11 154.72 -154.30 1.50 218.52 5.16
10 23 392.69 -92.77 1.50 403.50 5.15
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SNC+LAVALIN
Marte

)

ATE XVI Transmissora de Energia 5.A.

Profile X v 7 Distancia (ti;’)op’)g)nto ao CG H (uT)
8 6 55.56 -133.79 1.50 144.88 4.92
6 22 372.86 -174.82 1.50 411.81 4.82
10 26 452.18 -92.77 1.50 461.60 4.67
6 11 154.72 -174.82 1.50 233.45 4.66
12 20 333.20 -51.75 1.50 337.19 4.66
8 7 75.39 -133.79 1.50 153.58 4.66
6 20 333.20 -174.82 1.50 376.27 4.64
6 19 313.36 -174.82 1.50 358.83 4.63
9 27 472.01 -113.28 1.50 485.42 4.59
6 26 452.18 -174.82 1.50 484.80 4.58
8 5 35.73 -133.79 1.50 138.49 4.54
7 27 472.01 -154.30 1.50 496.60 4.50
6 21 353.03 -174.82 1.50 393.94 4.49
8 28 491.84 -133.79 1.50 509.72 4.43
11 21 353.03 -72.26 1.50 360.35 4.42
5 11 154.72 -195.33 1.50 249.18 4.30
6 18 293.53 -174.82 1.50 341.65 4.29
8 8 95.22 -133.79 1.50 164.23 4.28
8 9 115.05 -133.79 1.50 176.47 4.27
6 16 253.87 -174.82 1.50 308.24 4.25
6 15 234.04 -174.82 1.50 292.13 4.19
4 11 154.72 -215.84 1.50 265.57 4.19
6 17 273.70 -174.82 1.50 324.77 3.99
7 12 174.55 -154.30 1.50 232.98 3.98
8 10 134.89 -133.79 1.50 189.99 3.90
10 22 372.86 -92.77 1.50 384.23 3.89
11 2 -23.76 -72.26 1.50 76.08 3.84
6 14 214.21 -174.82 1.50 276.49 3.74
12 21 353.03 -51.75 1.50 356.80 3.70
8 4 15.90 -133.79 1.50 134.74 3.59
10 2 -23.76 -92.77 1.50 95.78 3.52
3 22 372.86 -236.35 1.50 441.46 3.34
3 20 333.20 -236.35 1.50 408.51 3.34
3 21 353.03 -236.35 1.50 424.84 3.34
3 23 392.69 -236.35 1.50 458.33 3.34
3 24 412.52 -236.35 1.50 475.43 3.33
3 25 432.35 -236.35 1.50 492.74 3.31
3 19 313.36 -236.35 1.50 392.50 3.30
12 22 372.86 -51.75 1.50 376.43 3.28
3 26 452.18 -236.35 1.50 510.23 3.23

LEILAO ANEEL 007/2012 — LOTE A — SUBESTAGOES

- PROJETO BASICO
MIRACEMA - GILBUES Il - BARREIRAS Il - BOM JESUS DA LAPA Il — IBICOARA - SAPEACU

ATEXVI-SE-GE-024

ESTUDO DE CAMPOS ELETROMAGNETICOS - SE BARREIRAS II

REV. 0

FOLHA 33 de 40




ATE XVI Transmissora de Energia 5.A.

‘ SNC+LAVALIN
Marte

Profile X v 7 Distancia (ti;’)op’)g)nto ao CG H (uT)

3 18 293.53 -236.35 1.50 376.86 3.23
11 24 412.52 -72.26 1.50 418.80 3.19
12 23 392.69 -51.75 1.50 396.09 3.18

3 17 273.70 -236.35 1.50 361.63 3.15

3 13 194.38 -236.35 1.50 306.02 3.13
12 24 412.52 -51.75 1.50 415.76 3.12

3 12 174.55 -236.35 1.50 293.82 3.11

3 14 214.21 -236.35 1.50 318.98 3.10
13 6 55.56 -31.24 1.50 63.76 3.10

3 16 253.87 -236.35 1.50 346.86 3.09
11 23 392.69 -72.26 1.50 399.28 3.09
11 25 432.35 -72.26 1.50 438.35 3.08

3 15 234.04 -236.35 1.50 332.62 3.08

5 24 412.52 -195.33 1.50 456.43 3.08
13 7 75.39 -31.24 1.50 81.62 3.03

6 13 194.38 -174.82 1.50 261.43 3.03

5 23 392.69 -195.33 1.50 438.59 3.01
12 25 432.35 -51.75 1.50 435.44 2.99

5 25 432.35 -195.33 1.50 474.43 2.96
11 22 372.86 -72.26 1.50 379.80 2.92
13 8 95.22 -31.24 1.50 100.23 2.86

5 22 372.86 -195.33 1.50 420.92 2.85
13 9 115.05 -31.24 1.50 119.23 2.84
10 27 472.01 -92.77 1.50 481.05 2.79
13 5 35.73 -31.24 1.50 47.49 2.77
12 26 452.18 -51.75 1.50 455.14 2.76
13 10 134.89 -31.24 1.50 138.46 2.75

6 27 472.01 -174.82 1.50 503.35 2.74
12 27 472.01 -51.75 1.50 474.84 2.72

9 28 491.84 -113.28 1.50 504.72 2.71

5 21 353.03 -195.33 1.50 403.46 2.71

7 28 491.84 -154.30 1.50 515.48 2.65

5 20 333.20 -195.33 1.50 386.23 2.62
11 26 452.18 -72.26 1.50 457.92 2.62
13 11 154.72 -31.24 1.50 157.85 2.60
13 13 194.38 -31.24 1.50 196.88 2.59
13 12 174.55 -31.24 1.50 177.33 2.54

5 19 313.36 -195.33 1.50 369.26 2.54

5 26 452.18 -195.33 1.50 492.57 2.52

6 12 174.55 -174.82 1.50 247.04 2.52
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ATE XVI Transmissora de Energia 5.A.

)

Marte

SNC-LAVALIN

Profile X v 7 Distancia (ti;’)op’)g)nto ao CG H (uT)
7 6 55.56 -154.30 1.50 164.01 2.52
7 7 75.39 -154.30 1.50 171.75 2.50
13 14 214.21 -31.24 1.50 216.48 2.49
3 11 154.72 -236.35 1.50 282.49 2.43
5 18 293.53 -195.33 1.50 352.59 2.40
7 8 95.22 -154.30 1.50 181.33 2.40
4 27 472.01 -215.84 1.50 519.02 2.32
7 5 35.73 -154.30 1.50 158.39 2.29
5 17 273.70 -195.33 1.50 336.26 2.29
7 9 115.05 -154.30 1.50 192.48 2.28
5 16 253.87 -195.33 1.50 320.32 2.26
8 3 -3.93 -133.79 1.50 133.86 2.22
5 15 234.04 -195.33 1.50 304.84 2.20
4 23 392.69 -215.84 1.50 448.10 2.19
4 24 412.52 -215.84 1.50 465.57 2.19
11 27 472.01 -72.26 1.50 477.51 2.18
4 22 372.86 -215.84 1.50 430.83 2.15
5 27 472.01 -195.33 1.50 510.83 2.11
13 15 234.04 -31.24 1.50 236.12 2.10
4 25 432.35 -215.84 1.50 483.23 2.09
4 21 353.03 -215.84 1.50 413.78 2.08
5 14 214.21 -195.33 1.50 289.90 2.06
13 4 15.90 -31.24 1.50 35.09 2.05
8 29 511.67 -133.79 1.50 528.88 2.04
7 10 134.89 -154.30 1.50 204.95 2.02
4 20 333.20 -215.84 1.50 397.00 2.01
10 1 -43.59 -92.77 1.50 102.52 1.98
4 19 313.36 -215.84 1.50 380.51 1.95
4 26 452.18 -215.84 1.50 501.05 1.91
5 13 194.38 -195.33 1.50 275.57 1.90
4 18 293.53 -215.84 1.50 364.35 1.88
5 12 174.55 -195.33 1.50 261.96 1.88
4 17 273.70 -215.84 1.50 348.57 1.83
14 7 75.39 -10.73 1.50 76.17 1.80
4 16 253.87 -215.84 1.50 333.22 1.79
7 4 15.90 -154.30 1.50 155.13 1.79
14 6 55.56 -10.73 1.50 56.61 1.77
14 8 95.22 -10.73 1.50 95.84 1.76
4 15 234.04 -215.84 1.50 318.38 1.76
4 12 174.55 -215.84 1.50 277.59 1.74
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ATE XVI Transmissora de Energia 5.A.

‘ SNC+LAVALIN
Marte

Profile X v 7 Distancia (ti;’)op’)g)nto ao CG H (uT)
14 9 115.05 -10.73 1.50 115.56 1.72
4 14 214.21 -215.84 1.50 304.09 1.70
13 16 253.87 -31.24 1.50 255.79 1.70
4 13 194.38 -215.84 1.50 290.47 1.67
11 1 -43.59 -72.26 1.50 84.41 1.67
14 10 134.89 -10.73 1.50 135.32 1.66
14 11 154.72 -10.73 1.50 155.10 1.59
14 5 35.73 -10.73 1.50 37.34 1.59
13 17 273.70 -31.24 1.50 275.48 1.58
14 12 174.55 -10.73 1.50 174.88 1.53
6 7 75.39 -174.82 1.50 190.39 1.52
13 18 293.53 -31.24 1.50 295.20 1.51
9 29 511.67 -113.28 1.50 524.07 1.51
6 8 95.22 -174.82 1.50 199.07 1.49
7 29 511.67 -154.30 1.50 534.44 1.49
6 6 55.56 -174.82 1.50 183.44 1.48
14 13 194.38 -10.73 1.50 194.68 1.48
6 9 115.05 -174.82 1.50 209.29 1.42
14 14 214.21 -10.73 1.50 214.48 1.40
13 19 313.36 -31.24 1.50 314.92 1.37
6 5 35.73 -174.82 1.50 178.44 1.33
14 15 234.04 -10.73 1.50 234.29 1.27
6 10 134.89 -174.82 1.50 220.81 1.24
9 1 -43.59 -113.28 1.50 121.39 1.23
14 4 15.90 -10.73 1.50 19.24 1.23
13 20 333.20 -31.24 1.50 334.66 1.21
8 30 531.50 -133.79 1.50 548.09 1.16
3 27 472.01 -236.35 1.50 527.88 1.16
14 16 253.87 -10.73 1.50 254.10 1.15
13 3 -3.93 -31.24 1.50 31.52 1.13
6 28 491.84 -174.82 1.50 521.99 1.10
10 28 491.84 -92.77 1.50 500.52 1.10
13 21 353.03 -31.24 1.50 354.41 1.08
7 3 -3.93 -154.30 1.50 154.36 1.08
14 17 273.70 -10.73 1.50 273.92 1.07
6 4 15.90 -174.82 1.50 175.54 1.05
14 18 293.53 -10.73 1.50 293.73 1.01
5 8 95.22 -195.33 1.50 217.31 1.00
5 7 75.39 -195.33 1.50 209.38 0.99
9 30 531.50 -113.28 1.50 543.45 0.99
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SNC+LAVALIN
Marte

)

ATE XVI Transmissora de Energia 5.A.

Profile X v 7 Distancia (ti;’)op’)g)nto ao CG H (uT)
7 30 531.50 -154.30 1.50 553.45 0.98
13 22 372.86 -31.24 1.50 374.17 0.96
5 9 115.05 -195.33 1.50 226.70 0.96
5 6 55.56 -195.33 1.50 203.08 0.95
14 19 313.36 -10.73 1.50 313.55 0.94
13 23 392.69 -31.24 1.50 393.93 0.88
14 20 333.20 -10.73 1.50 333.37 0.87
5 5 35.73 -195.33 1.50 198.57 0.85
14 21 353.03 -10.73 1.50 353.19 0.81
13 24 412.52 -31.24 1.50 413.70 0.81
5 10 134.89 -195.33 1.50 237.38 0.80
5 28 491.84 -195.33 1.50 529.21 0.79
12 1 -43.59 -51.75 1.50 67.68 0.79
11 28 491.84 -72.26 1.50 497.13 0.77
14 -3.93 -10.73 1.50 11.53 0.76
8 -23.76 -133.79 1.50 135.90 0.76
14 22 372.86 -10.73 1.50 373.01 0.75
13 25 432.35 -31.24 1.50 433.48 0.71
4 95.22 -215.84 1.50 23591 0.71
6 3 -3.93 -174.82 1.50 174.87 0.70
10 29 511.67 -92.77 1.50 520.02 0.70
4 7 75.39 -215.84 1.50 228.63 0.70
5 4 15.90 -195.33 1.50 195.98 0.69
14 23 392.69 -10.73 1.50 392.84 0.69
6 29 511.67 -174.82 1.50 540.72 0.69
4 9 115.05 -215.84 1.50 244,59 0.68
4 6 55.56 -215.84 1.50 222.88 0.66
10 30 531.50 -92.77 1.50 539.54 0.64
4 28 491.84 -215.84 1.50 537.12 0.64
6 30 531.50 -174.82 1.50 559.52 0.63
14 24 412.52 -10.73 1.50 412.66 0.63
12 28 491.84 -51.75 1.50 494.56 0.59
4 5 35.73 -215.84 1.50 218.78 0.59
13 26 452.18 -31.24 1.50 453.26 0.58
14 25 432.35 -10.73 1.50 432.49 0.55
4 10 134.89 -215.84 1.50 254,52 0.55
2 22 372.86 -256.86 1.50 452.77 0.54
2 23 392.69 -256.86 1.50 469.24 0.54
2 21 353.03 -256.86 1.50 436.58 0.54
3 8 95.22 -236.35 1.50 254.81 0.53
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ATE XVI Transmissora de Energia 5.A.

)

Marte

SNC-LAVALIN

Profile X v 7 Distancia (ti;’)op’)g)nto ao CG H (uT)
3 9 115.05 -236.35 1.50 262.87 0.52
3 7 75.39 -236.35 1.50 248.09 0.52
2 20 333.20 -256.86 1.50 420.71 0.51
2 24 412.52 -256.86 1.50 485.95 0.51
5 3 -3.93 -195.33 1.50 195.37 0.50
4 4 15.90 -215.84 1.50 216.43 0.49
3 6 55.56 -236.35 1.50 242.80 0.49
2 19 313.36 -256.86 1.50 405.19 0.48
2 25 432.35 -256.86 1.50 502.90 0.46
14 26 452.18 -10.73 1.50 452.31 0.45
1 22 372.86 -277.37 1.50 464.71 0.44
3 10 134.89 -236.35 1.50 272.13 0.44
1 21 353.03 -277.37 1.50 448.96 0.44
8 1 -43.59 -133.79 1.50 140.72 0.44
3 5 35.73 -236.35 1.50 239.04 0.44
1 23 392.69 -277.37 1.50 480.77 0.43
1 20 333.20 -277.37 1.50 433.54 0.43
2 18 293.53 -256.86 1.50 390.05 0.43
13 27 472.01 -31.24 1.50 473.05 0.42
1 19 313.36 -277.37 1.50 418.49 0.41
2 8 95.22 -256.86 1.50 273.95 0.41
2 9 115.05 -256.86 1.50 281.45 0.41
1 24 412.52 -277.37 1.50 497.10 0.41
7 2 -23.76 -154.30 1.50 156.13 0.39
2 7 75.39 -256.86 1.50 267.70 0.39
2 10 134.89 -256.86 1.50 290.13 0.39
1 18 293.53 -277.37 1.50 403.85 0.39
4 3 -3.93 -215.84 1.50 215.88 0.38
2 26 452.18 -256.86 1.50 520.04 0.38
2 17 273.70 -256.86 1.50 375.36 0.38
3 4 15.90 -236.35 1.50 236.89 0.38
6 2 -23.76 -174.82 1.50 176.43 0.37
11 30 531.50 -72.26 1.50 536.40 0.37
2 6 55.56 -256.86 1.50 262.80 0.37
5 30 531.50 -195.33 1.50 566.26 0.37
1 17 273.70 -277.37 1.50 389.68 0.37
1 25 432.35 -277.37 1.50 513.68 0.37
1 16 253.87 -277.37 1.50 376.01 0.35
2 11 154.72 -256.86 1.50 299.86 0.35
14 27 472.01 -10.73 1.50 472.14 0.34
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SNC+LAVALIN
Marte

)

ATE XVI Transmissora de Energia 5.A.

Profile X v 7 Distancia (ti;’)op’)g)nto ao CG H (uT)
2 16 253.87 -256.86 1.50 361.15 0.34
14 2 -23.76 -10.73 1.50 26.12 0.34
1 15 234.04 -277.37 1.50 362.92 0.33
2 5 35.73 -256.86 1.50 259.34 0.33
1 9 115.05 -277.37 1.50 300.29 0.33
1 10 134.89 -277.37 1.50 308.43 0.33
5 2 -23.76 -195.33 1.50 196.77 0.33
1 8 95.22 -277.37 1.50 293.26 0.33
1 11 154.72 -277.37 1.50 317.61 0.33
13 2 -23.76 -31.24 1.50 39.28 0.32
1 14 214.21 -277.37 1.50 350.46 0.32
1 12 174.55 -277.37 1.50 327.72 0.32
1 13 194.38 -277.37 1.50 338.70 0.32
2 12 174.55 -256.86 1.50 310.56 0.32
1 7 75.39 -277.37 1.50 287.44 0.31
1 26 452.18 -277.37 1.50 530.47 0.31
2 15 234.04 -256.86 1.50 347.50 0.31
5 29 511.67 -195.33 1.50 547.69 0.31
11 29 511.67 -72.26 1.50 516.75 0.30
3 3 -3.93 -236.35 1.50 236.39 0.30
2 13 194.38 -256.86 1.50 322.12 0.30
2 27 472.01 -256.86 1.50 537.38 0.30
2 14 214.21 -256.86 1.50 334.46 0.30
2 4 15.90 -256.86 1.50 257.35 0.29
1 6 55.56 -277.37 1.50 282.88 0.29
4 2 -23.76 -215.84 1.50 217.15 0.28
13 28 491.84 -31.24 1.50 492.84 0.27
28 491.84 -236.35 1.50 545.68 0.27
5 35.73 -277.37 1.50 279.67 0.27
27 472.01 -277.37 1.50 547.48 0.26
14 28 491.84 -10.73 1.50 491.96 0.26
2 -3.93 -256.86 1.50 256.89 0.24
3 -23.76 -236.35 1.50 237.54 0.24
12 30 531.50 -51.75 1.50 534.02 0.24
1 4 15.90 -277.37 1.50 277.83 0.24
4 30 531.50 -215.84 1.50 573.66 0.24
2 28 491.84 -256.86 1.50 554.88 0.23
13 1 -43.59 -31.24 1.50 53.65 0.22
4 29 511.67 -215.84 1.50 555.34 0.21
12 29 511.67 -51.75 1.50 514.29 0.21
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ATE XVI Transmissora de Energia 5.A.

‘ SNC+LAVALIN
Marte

Profile X v Distancia (ti;’)op’)g)nto ao CG H (uT)
5 -43.59 -195.33 1.50 200.14 0.21
1 -3.93 -277.37 1.50 277.40 0.20
1 28 491.84 -277.37 1.50 564.66 0.20
2 2 -23.76 -256.86 1.50 257.96 0.20
13 29 511.67 -31.24 1.50 512.63 0.20
4 1 -43.59 -215.84 1.50 220.20 0.20
14 29 511.67 -10.73 1.50 511.79 0.19
6 1 -43.59 -174.82 1.50 180.18 0.19
3 29 511.67 -236.35 1.50 563.62 0.19
3 1 -43.59 -236.35 1.50 240.34 0.18
13 30 531.50 -31.24 1.50 532.42 0.18
2 29 511.67 -256.86 1.50 572.53 0.18
3 30 531.50 -236.35 1.50 581.69 0.18
-23.76 -277.37 1.50 278.39 0.17
-43.59 -256.86 1.50 260.54 0.16
14 30 531.50 -10.73 1.50 531.62 0.16
29 511.67 -277.37 1.50 582.02 0.16
30 531.50 -256.86 1.50 590.32 0.15
14 -43.59 -10.73 1.50 44.92 0.15
-43.59 -154.30 1.50 160.35 0.15
-43.59 -277.37 1.50 280.78 0.14
30 531.50 -277.37 1.50 599.53 0.13
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