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Estudo de curto-circuito para a coordenação e seletividade das proteções das subestações KM30, Acaray e Coronel Oviedo
Este Relatório Técnico apresenta os estudos de curtos-circuitos no sistema ANDE para a elaboração da especificação, coordenação e seletividade das proteções a serem instaladas nas subestações KM30, Acaray e Coronel Oviedo.
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1. Objetivos
O objetivo deste relatório é apresentar a modelagem efetuada no ATP para simulações de diversas condições de curto-circuito no sistema ANDE, com o intuito de viabilizar a especificação e os estudos de coordenação e seletividade das proteções das subestações KM30, Acaray e Coronel Oviedo.
2. Introdução
Para que seja possível determinar os níveis de curto-circuito no sistema de potência da empresa ANDE foi utilizado o software ATP – Alternative Transient Program. Este software é amplamente empregado para estudos de transitórios eletromagnéticos em sistemas de potência e, desta forma, foi utilizado para a simulação dos eventos em questão.
3. Metodologia
Neste capítulo é apresentada a metodologia utilizada para o cálculo de curto-circuito no sistema de potência da empresa ANDE. Detalhes da metodologia são apresentados nos itens a seguir.

3.1. Descrição da metodologia

A metodologia adotada para a análise das solicitações impostas ao sistema de potência da empresa ANDE, particularmente nas subestações KM30, Acaray e Coronel Oviedo, devido às condições de curto-circuito, consistiu na elaboração de arquivos de simulação no ambiente ATPDraw, para simulação no software ATP – Alternative Transient Program.
Neste contexto, foi efetuada a modelagem completa do sistema de potência da empresa ANDE em um arquivo de simulação do ATPDraw, a partir dos dados fornecidos nos arquivos <DIAGRAMA DE SECUENCIAS CERO 06-2009.pdf>, <DIAGRAMA DE SECUENCIAS POS 06-2009.pdf>, <FLUJO LEVE EN LTS 06-2009.pdf> e <FLUJO MAX EN LTS 06-2009.pdf>. A seguir são apresentados detalhes desse arquivo.

3.2. Descrição do arquivo de simulação no ATPDraw
O arquivo de simulação em formado ATPDraw contém os dados fornecidos nos quatro arquivos descritos no item anterior e foi utilizado como base para a análise das solicitações impostas ao sistema de potência da empresa ANDE, quando da ocorrência de curtos-circuitos.
3.2.1. Centrais de geração de energia elétrica
Os modelos equivalentes que representam as barras de Itaipu, Acaray, Yacyretá e PJC são compostos de fontes de tensão trifásicas ideais, implantadas no ATPDraw a partir do modelo TYPE 14 do ATP, em série impedâncias trifásicas conectadas em estrela, também implantadas no ATPDraw, para representar as reatâncias subsíncronas das máquinas.
Os dados desses terminais estão apresentados nas tabelas a seguir.
Tabela 1: Dados dos terminais de Itaipu, Acaray, Yacyretá e PJC para carga leve
	Terminal
	Tensão de fase [kV]
	Reatância subsíncrona []

	Itaipu
	14976(-16(
	0,00533

	Acaray
	11505(-17(
	0,28500

	Yacyretá
	10778(-15(
	0,25253

	PJC
	310(-10(
	0,03301


Tabela 2: Dados dos terminais de Itaipu, Acaray, Yacyretá e PJC para carga pesada

	Terminal
	Tensão de fase [kV]
	Reatância subsíncrona []

	Itaipu
	16167(-16(
	0,00533

	Acaray
	12327(-17(
	0,14250

	Yacyretá
	10778(-15(
	0,25253

	PJC
	310(-10(
	0,03301


3.2.2. Linhas de transmissão

O sistema de potência da empresa ANDE está interligado através de linhas de transmissão de circuito simples e de circuito duplo nos níveis de tensão de 500 [kV], 220 [kV], 69 [kV] e 23 [kV]. A modelagem no ATP considerou que as linhas são idealmente transpostas e que não há efeito das indutâncias mútuas entre os circuitos para o caso de linhas de circuito duplo. 
Essas linhas de transmissão foram implantadas no ATPDraw utilizando o modelo de linhas idealmente transpostas, de parâmetros concentrados conforme o modelo -nominal fornecido nos arquivos enviados pela empresa ANDE. Estas linhas estão detalhadas na tabela a seguir.
Tabela 3: Dados dos linhas de transmissão utilizadas nas simulações – SE Acaray
	Linha
	Comp. [km]
	Dados

	DE
	PARA
	
	R0 [/km]
	X0 [/km]
	R1 [/km]
	X1 [/km]

	ACY 220 [kV]
	BA 220 [kV]
	4,8
	0,1279
	0,7404
	0,0315
	0,3015

	ACY 220 [kV]
	BA 220 [kV]
	4,8
	0,1279
	0,7404
	0,0315
	0,3015

	ACY 220 [kV]
	COV 220 [kV]
	189,01
	0,3029
	1,3075
	0,0977
	0,4028

	ACY 220 [kV]
	COV 220 [kV]
	189,01
	0,3029
	1,3075
	0,0977
	0,4028

	ACY 220 [kV]
	K30 220 [kV]
	30
	0,2769
	1,2200
	0,0346
	0,2918

	ACY 220 [kV]
	K30 220 [kV]
	30
	0,2769
	1,2200
	0,0346
	0,2918

	ACY 220 [kV]
	PFO 220 [kV]
	9,742
	0,2459
	1,3514
	0,0687
	0,4125

	ACY 66 [kV]
	K15 66 [kV]
	14
	0,2990
	1,4230
	0,0995
	0,3584


Tabela 4: Dados dos linhas de transmissão utilizadas nas simulações – SE Coronel Oviedo

	Linha
	Comp. [km]
	Dados

	DE
	PARA
	
	R0 [/km]
	X0 [/km]
	R1 [/km]
	X1 [/km]

	COV 220 [kV]
	ACY 220 [kV]
	189,01
	0,3029
	1,3075
	0,0977
	0,4028

	COV 220 [kV]
	ACY 220 [kV]
	189,01
	0,3029
	1,3075
	0,0977
	0,4028

	COV 220 [kV]
	CYO 220 [kV]
	47,7
	0,278
	1,334
	0,0993
	0,4128

	COV 220 [kV]
	CZU 220 [kV]
	45
	0,2936
	1,3428
	0,0688
	0,4043

	COV 220 [kV]
	CDO 220 [kV]
	88,97
	0,2936
	1,3428
	0,0688
	0,4043

	COV 220 [kV]
	K30 220 [kV]
	159,01
	0,2804
	1,3087
	0,1008
	0,4091

	COV 220 [kV]
	CAP 220 [kV]
	102,93
	0,2804
	1,3087
	0,1007
	0,4091

	COV 220 [kV]
	GUA 220 [kV]
	102,27
	0,3029
	1,3075
	0,0977
	0,4028

	COV 220 [kV]
	PIR 220 [kV]
	76,703
	0,3030
	1,3070
	0,0977
	0,4028

	COV 66 [kV]
	VIL 66 [kV]
	38,82
	0,4390
	1,4120
	0,1590
	0,3790


Tabela 5: Dados dos linhas de transmissão utilizadas nas simulações – SE K30

	Linha
	Comp. [km]
	Dados

	DE
	PARA
	
	R0 [/km]
	X0 [/km]
	R1 [/km]
	X1 [/km]

	K30 220 [kV]
	CZU 220 [kV]
	113,8
	0,2936
	1,3428
	0,0688
	0,4043

	K30 220 [kV]
	CDO 220 [kV]
	70,04
	0,2936
	1,3428
	0,0688
	0,4043

	K30 220 [kV]
	COV 220 [kV]
	159,01
	0,2804
	1,3087
	0,1008
	0,4091

	K30 220 [kV]
	ACY 220 [kV]
	30
	0,2769
	1,2200
	0,0346
	0,2918

	K30 220 [kV]
	ACY 220 [kV]
	30
	0,2769
	1,2200
	0,0346
	0,2918

	K30 66 [kV]
	WM 66 [kV]
	
	
	
	
	


ATENÇÃO: Não há linhas de 23 [kV] nos dados fornecidos no quatro arquivos mencionados anteriormente. Portanto não há como modelá-las no ATP.
3.2.3. Transformadores

Para a modelagem dos transformadores do sistema de potência da empresa ANDE, foi implantado o modelo General saturable transformer do ATP no arquivo base do ATPDraw. Os transformadores implantados a partir desse modelo são trifásicos e possuem dois ou três enrolamentos, dependendo do transformador. É importante ressaltar que os enrolamentos em estrela estão configurados com a estrela aterrada e não há nenhuma curva de saturação dos transformadores ANDE implantada nos casos de simulação do ATP, embora seja possível implantar as curvas de cada transformador.
3.2.4. Cargas

Os eventos de curto-circuito foram efetuados considerando o carregamento leve e o carregamento pesado, conforme apresentado nos arquivos <FLUJO LEVE EN LTS 06-2009.pdf> e <FLUJO MAX EN LTS 06-2009.pdf> fornecidos pela empresa ANDE. As tabelas a seguir apresentam as cargas empregadas nos arquivos de simulação e as barras onde foram conectadas.
Tabela 6: Dados das cargas conectadas ao sistema de potência para carga leve

	Barra
	P [MW]
	Q [MVAr]
	Vlinha [kV]
	Rcarga
	Xcarga

	IRY 23b kV
	6,500000
	1,700000
	23,000000
	76,174125
	19,922463

	CUR 23 kV
	4,325000
	0,175000
	23,000000
	122,112216
	4,940957

	CAT 23b kV
	4,325000
	0,175000
	23,000000
	122,112216
	4,940957

	CAT 23 kV
	4,325000
	0,175000
	23,000000
	122,112216
	4,940957

	INP 23 kV
	4,325000
	0,175000
	23,000000
	122,112216
	4,940957

	SES 23 kV
	6,640000
	0,560000
	23,000000
	79,106010
	6,671591

	SPN 23 kV
	6,640000
	0,560000
	23,000000
	79,106010
	6,671591

	CON 23 kV
	6,640000
	0,560000
	23,000000
	79,106010
	6,671591

	HOR 23 kV
	6,640000
	0,560000
	23,000000
	79,106010
	6,671591

	YBY 23 kV
	6,640000
	0,560000
	23,000000
	79,106010
	6,671591

	VMI1 23 kV
	6,640000
	0,560000
	23,000000
	79,106010
	6,671591

	CBV 23 kV
	6,640000
	0,560000
	23,000000
	79,106010
	6,671591

	CCO 23 kV
	6,640000
	0,560000
	23,000000
	79,106010
	6,671591

	FIL 23 kV
	6,640000
	0,560000
	23,000000
	79,106010
	6,671591

	MES 23 kV
	6,640000
	0,560000
	23,000000
	79,106010
	6,671591

	CYO 23 kV
	4,000000
	1,500000
	23,000000
	115,945205
	43,479452

	LIM 23 kV
	11,000000
	0,100000
	23,000000
	48,086935
	0,437154

	ACE 13,8 kV
	4,250000
	1,050000
	13,800000
	42,231672
	10,433707

	VHA 23 kV
	4,250000
	1,050000
	23,000000
	117,310201
	28,982520

	LIM 11,8 kV
	0,000000
	-68,900000
	11,800000
	0,000000
	-2,020900

	ACY 23a kV
	11,000000
	0,200000
	23,000000
	48,075017
	0,874091

	ACY 23b kV
	9,800000
	6,400000
	23,000000
	37,840876
	24,712409

	K30 23 kV
	9,428571
	3,571429
	23,000000
	49,066051
	18,585625

	APR 23 kV
	14,142857
	5,357143
	23,000000
	32,710701
	12,390417

	ACY 23b kV
	4,714286
	1,785714
	23,000000
	98,132102
	37,171251

	ACY 23c kV
	4,714286
	1,785714
	23,000000
	98,132102
	37,171251

	CDO 23 kV
	12,500000
	0,900000
	23,000000
	42,101745
	3,031326

	CZU 23 kV
	11,000000
	3,700000
	23,000000
	43,202910
	14,531888

	COV 23 kV
	12,200000
	1,800000
	23,000000
	42,436875
	6,261178

	CZA 23 kV
	7,333333
	3,600000
	23,000000
	58,127997
	28,535562

	VIL 23 kV
	7,333333
	3,600000
	23,000000
	58,127997
	28,535562

	VIL 23b kV
	7,333333
	3,600000
	23,000000
	58,127997
	28,535562

	CAP 23 kV
	15,300000
	2,700000
	23,000000
	33,530947
	5,917226

	PAR 23 kV
	5,233333
	2,233333
	23,000000
	85,509987
	36,491523

	QUI 23 kV
	5,233333
	2,233333
	23,000000
	85,509987
	36,491523

	CAU 23 kV
	5,233333
	2,233333
	23,000000
	85,509987
	36,491523

	CLO 220 kV
	32,700000
	8,400000
	220,000000
	1388,498487
	356,678510

	TBO 23 kV
	14,592000
	12,280000
	23,000000
	21,222547
	17,859983

	CAE 23 kV
	14,592000
	12,280000
	23,000000
	21,222547
	17,859983

	VAU 23 kV
	14,592000
	12,280000
	23,000000
	21,222547
	17,859983

	BPA 23 kV
	21,888000
	18,420000
	23,000000
	14,148365
	11,906656

	BCP 23 kV
	14,592000
	12,280000
	23,000000
	21,222547
	17,859983

	VCE 66 kV
	65,664000
	55,260000
	66,000000
	38,834453
	32,681406

	SMI 23 kV
	21,888000
	18,420000
	23,000000
	14,148365
	11,906656

	CEN 23 kV
	14,592000
	12,280000
	23,000000
	21,222547
	17,859983

	PFO 23 kV
	2,192000
	0,468000
	23,000000
	230,810878
	49,278965

	PBU 23 kV
	1,992727
	0,468000
	23,000000
	251,588605
	59,086594

	NAR 23 kV
	4,384000
	0,936000
	23,000000
	115,405439
	24,639482

	ELD 132 kV
	39,456000
	8,424000
	132,000000
	422,353365
	90,173985

	CAL 23 kV
	2,192000
	0,468000
	23,000000
	230,810878
	49,278965

	NAT 23 kV
	2,192000
	0,468000
	23,000000
	230,810878
	49,278965

	ENC 33 kV
	3,288000
	0,702000
	33,000000
	316,765023
	67,630489


Tabela 7: Dados das cargas conectadas ao sistema de potência para carga pesada

	Barra
	P [MW]
	Q [MVAr]
	Vlinha [kV]
	Rcarga
	Xcarga

	IRY 23b kV
	17,300000
	5,700000
	23,000000
	27,583640
	9,088251

	CUR 23 kV
	12,825000
	1,625000
	23,000000
	40,595825
	5,143721

	CAT 23b kV
	12,825000
	1,625000
	23,000000
	40,595825
	5,143721

	CAT 23 kV
	12,825000
	1,625000
	23,000000
	40,595825
	5,143721

	INP 23 kV
	12,825000
	1,625000
	23,000000
	40,595825
	5,143721

	SES 23 kV
	15,380000
	1,540000
	23,000000
	34,053893
	3,409818

	SPN 23 kV
	15,380000
	1,540000
	23,000000
	34,053893
	3,409818

	CON 23 kV
	15,380000
	1,540000
	23,000000
	34,053893
	3,409818

	HOR 23 kV
	15,380000
	1,540000
	23,000000
	34,053893
	3,409818

	YBY 23 kV
	15,380000
	1,540000
	23,000000
	34,053893
	3,409818

	VMI1 23 kV
	15,380000
	1,540000
	23,000000
	34,053893
	3,409818

	CBV 23 kV
	15,380000
	1,540000
	23,000000
	34,053893
	3,409818

	CCO 23 kV
	15,380000
	1,540000
	23,000000
	34,053893
	3,409818

	FIL 23 kV
	15,380000
	1,540000
	23,000000
	34,053893
	3,409818

	MES 23 kV
	15,380000
	1,540000
	23,000000
	34,053893
	3,409818

	CYO 23 kV
	11,400000
	4,400000
	23,000000
	40,387088
	15,587999

	LIM 23 kV
	26,300000
	11,300000
	23,000000
	16,979546
	7,295394

	ACE 13,8 kV
	11,550000
	5,750000
	13,800000
	13,213480
	6,578140

	VHA 23 kV
	11,550000
	5,750000
	23,000000
	36,704112
	18,272610

	LIM 11,8 kV
	0,000000
	-231,100000
	11,800000
	0,000000
	-0,602510

	ACY 23a kV
	38,200000
	21,600000
	23,000000
	10,493198
	5,933326

	ACY 23b kV
	19,600000
	12,200000
	23,000000
	19,452908
	12,108443

	K30 23 kV
	21,400000
	3,485714
	23,000000
	24,080737
	3,922363

	APR 23 kV
	32,100000
	5,228571
	23,000000
	16,053824
	2,614909

	ACY 23b kV
	10,700000
	1,742857
	23,000000
	48,161473
	7,844726

	ACY 23c kV
	10,700000
	1,742857
	23,000000
	48,161473
	7,844726

	CDO 23 kV
	28,700000
	10,900000
	23,000000
	16,108541
	6,117878

	CZU 23 kV
	26,400000
	13,800000
	23,000000
	15,737661
	8,226504

	COV 23 kV
	28,700000
	14,000000
	23,000000
	14,889133
	7,262992

	CZA 23 kV
	19,466667
	3,900000
	23,000000
	26,126034
	5,234154

	VIL 23 kV
	19,466667
	3,900000
	23,000000
	26,126034
	5,234154

	VIL 23b kV
	19,466667
	3,900000
	23,000000
	26,126034
	5,234154

	CAP 23 kV
	40,000000
	10,700000
	23,000000
	12,341863
	3,301448

	PAR 23 kV
	14,666667
	5,700000
	23,000000
	31,335347
	12,178055

	QUI 23 kV
	14,666667
	5,700000
	23,000000
	31,335347
	12,178055

	CAU 23 kV
	14,666667
	5,700000
	23,000000
	31,335347
	12,178055

	CLO 220 kV
	70,500000
	13,200000
	220,000000
	663,272744
	124,187237

	TBO 23 kV
	43,768000
	5,576000
	23,000000
	11,893420
	1,515210

	CAE 23 kV
	43,768000
	5,576000
	23,000000
	11,893420
	1,515210

	VAU 23 kV
	43,768000
	5,576000
	23,000000
	11,893420
	1,515210

	BPA 23 kV
	65,652000
	8,364000
	23,000000
	7,928946
	1,010140

	BCP 23 kV
	43,768000
	5,576000
	23,000000
	11,893420
	1,515210

	VCE 66 kV
	196,956000
	25,092000
	66,000000
	21,763384
	2,772634

	SMI 23 kV
	65,652000
	8,364000
	23,000000
	7,928946
	1,010140

	CEN 23 kV
	43,768000
	5,576000
	23,000000
	11,893420
	1,515210

	PFO 23 kV
	6,100000
	3,136000
	23,000000
	68,592509
	35,263296

	PBU 23 kV
	5,545455
	3,136000
	23,000000
	72,278737
	40,874218

	NAR 23 kV
	12,200000
	6,272000
	23,000000
	34,296254
	17,631648

	ELD 132 kV
	109,800000
	56,448000
	132,000000
	125,515214
	64,527166

	CAL 23 kV
	6,100000
	3,136000
	23,000000
	68,592509
	35,263296

	NAT 23 kV
	6,100000
	3,136000
	23,000000
	68,592509
	35,263296

	ENC 33 kV
	9,150000
	4,704000
	33,000000
	94,136411
	48,395374


3.3. Descrição dos casos de simulação

Para a análise das solicitações impostas ao sistema de potência da empresa ANDE, devido aos curtos-circuitos, foram elaborados oito casos-base de simulação. Quatro deles considerando carga leve (curtos-circuitos fase-terra sem resistência de falta, fase-terra com resistência de falta de 50 [ohms], dupla-fase e trifásico) e quatro deles considerando carga pesada (curtos-circuitos fase-terra sem resistência de falta, fase-terra com resistência de falta de 50 [ohms], dupla-fase e trifásico). A partir desses oito casos-base de simulação foram produzidos duzentos e oito casos de curto-circuito para a análise em questão. A tabela a seguir apresenta os casos de simulação gerados para o estudo.
Tabela 8: Casos de simulação do ATP para carga leve.
	Nome do Arquivo
	Barra de curto-circuito
	Tipo de curto-circuito
	Resistência de falta []

	CL-CASO001
	ACY 220 kV
	3F
	0.001

	CL-CASO002
	
	2F
	0.001

	CL-CASO003
	
	1F
	0.001

	CL-CASO004
	
	1F
	50

	CL-CASO005
	ACY 66 kV
	3F
	0.001

	CL-CASO006
	
	2F
	0.001

	CL-CASO007
	
	1F
	0.001

	CL-CASO008
	
	1F
	50

	CL-CASO009
	ACY 23a KV
	3F
	0.001

	CL-CASO010
	
	2F
	0.001

	CL-CASO011
	
	1F
	0.001

	CL-CASO012
	
	1F
	50

	CL-CASO013
	ACY 23b KV
	3F
	0.001

	CL-CASO014
	
	2F
	0.001

	CL-CASO015
	
	1F
	0.001

	CL-CASO016
	
	1F
	50

	CL-CASO017
	ACY 66bKV
	3F
	0.001

	CL-CASO018
	
	2F
	0.001

	CL-CASO019
	
	1F
	0.001

	CL-CASO020
	
	1F
	50

	CL-CASO021
	PFO 220 kV
	3F
	0.001

	CL-CASO022
	
	2F
	0.001

	CL-CASO023
	
	1F
	0.001

	CL-CASO024
	
	1F
	50

	CL-CASO025
	S.A 66 kV
	3F
	0.001

	CL-CASO026
	
	2F
	0.001

	CL-CASO027
	
	1F
	0.001

	CL-CASO028
	
	1F
	50

	CL-CASO029
	APR 66 kV
	3F
	0.001

	CL-CASO030
	
	2F
	0.001

	CL-CASO031
	
	1F
	0.001

	CL-CASO032
	
	1F
	50

	CL-CASO033
	K30 220 kV
	3F
	0.001

	CL-CASO034
	
	2F
	0.001

	CL-CASO035
	
	1F
	0.001

	CL-CASO036
	
	1F
	50

	CL-CASO037
	K30 66 kV
	3F
	0.001

	CL-CASO038
	
	2F
	0.001

	CL-CASO039
	
	1F
	0.001

	CL-CASO040
	
	1F
	50

	CL-CASO041
	K30 23 kV
	3F
	0.001

	CL-CASO042
	
	2F
	0.001

	CL-CASO043
	
	1F
	0.001

	CL-CASO044
	
	1F
	50

	CL-CASO045
	WM 66 kV
	3F
	0.001

	CL-CASO046
	
	2F
	0.001

	CL-CASO047
	
	1F
	0.001

	CL-CASO048
	
	1F
	50

	CL-CASO049
	CDO 220 kV
	3F
	0.001

	CL-CASO050
	
	2F
	0.001

	CL-CASO051
	
	1F
	0.001

	CL-CASO052
	
	1F
	50

	CL-CASO053
	CZU 220 kV
	3F
	0.001

	CL-CASO054
	
	2F
	0.001

	CL-CASO055
	
	1F
	0.001

	CL-CASO056
	
	1F
	50

	CL-CASO057
	K15 66 kV
	3F
	0.001

	CL-CASO058
	
	2F
	0.001

	CL-CASO059
	
	1F
	0.001

	CL-CASO060
	
	1F
	50

	CL-CASO061
	COV 220 kV
	3F
	0.001

	CL-CASO062
	
	2F
	0.001

	CL-CASO063
	
	1F
	0.001

	CL-CASO064
	
	1F
	50

	CL-CASO065
	COV 66 kV
	3F
	0.001

	CL-CASO066
	
	2F
	0.001

	CL-CASO067
	
	1F
	0.001

	CL-CASO068
	
	1F
	50

	CL-CASO069
	COV 23 kV
	3F
	0.001

	CL-CASO070
	
	2F
	0.001

	CL-CASO071
	
	1F
	0.001

	CL-CASO072
	
	1F
	50

	CL-CASO073
	CYO 220 kV
	3F
	0.001

	CL-CASO074
	
	2F
	0.001

	CL-CASO075
	
	1F
	0.001

	CL-CASO076
	
	1F
	50

	CL-CASO077
	SLO 220 kV
	3F
	0.001

	CL-CASO078
	
	2F
	0.001

	CL-CASO079
	
	1F
	0.001

	CL-CASO080
	
	1F
	50

	CL-CASO081
	LAM 220 kV
	3F
	0.001

	CL-CASO082
	
	2F
	0.001

	CL-CASO083
	
	1F
	0.001

	CL-CASO084
	
	1F
	50

	CL-CASO085
	PIR 220 kV
	3F
	0.001

	CL-CASO086
	
	2F
	0.001

	CL-CASO087
	
	1F
	0.001

	CL-CASO088
	
	1F
	50

	CL-CASO089
	PIR 66 kV
	3F
	0.001

	CL-CASO090
	
	2F
	0.001

	CL-CASO091
	
	1F
	0.001

	CL-CASO092
	
	1F
	50

	CL-CASO093
	SLO 66 kV
	3F
	0.001

	CL-CASO094
	
	2F
	0.001

	CL-CASO095
	
	1F
	0.001

	CL-CASO096
	
	1F
	50

	CL-CASO097
	SLO 23b kV
	3F
	0.001

	CL-CASO098
	
	2F
	0.001

	CL-CASO099
	
	1F
	0.001

	CL-CASO100
	
	1F
	50

	CL-CASO101
	VIL 66 kV
	3F
	0.001

	CL-CASO102
	
	2F
	0.001

	CL-CASO103
	
	1F
	0.001

	CL-CASO104
	
	1F
	50


Tabela 9: Casos de simulação do ATP para carga pesada.

	Nome do Arquivo
	Barra de curto-circuito
	Tipo de curto-circuito
	Resistência de falta []

	CP-CASO001
	ACY 220 kV
	3F
	0.001

	CP-CASO002
	
	2F
	0.001

	CP-CASO003
	
	1F
	0.001

	CP-CASO004
	
	1F
	50

	CP-CASO005
	ACY 66 kV
	3F
	0.001

	CP-CASO006
	
	2F
	0.001

	CP-CASO007
	
	1F
	0.001

	CP-CASO008
	
	1F
	50

	CP-CASO009
	ACY 23a KV
	3F
	0.001

	CP-CASO010
	
	2F
	0.001

	CP-CASO011
	
	1F
	0.001

	CP-CASO012
	
	1F
	50

	CP-CASO013
	ACY 23b KV
	3F
	0.001

	CP-CASO014
	
	2F
	0.001

	CP-CASO015
	
	1F
	0.001

	CP-CASO016
	
	1F
	50

	CP-CASO017
	ACY 66bKV
	3F
	0.001

	CP-CASO018
	
	2F
	0.001

	CP-CASO019
	
	1F
	0.001

	CP-CASO020
	
	1F
	50

	CP-CASO021
	PFO 220 kV
	3F
	0.001

	CP-CASO022
	
	2F
	0.001

	CP-CASO023
	
	1F
	0.001

	CP-CASO024
	
	1F
	50

	CP-CASO025
	S.A 66 kV
	3F
	0.001

	CP-CASO026
	
	2F
	0.001

	CP-CASO027
	
	1F
	0.001

	CP-CASO028
	
	1F
	50

	CP-CASO029
	APR 66 kV
	3F
	0.001

	CP-CASO030
	
	2F
	0.001

	CP-CASO031
	
	1F
	0.001

	CP-CASO032
	
	1F
	50

	CP-CASO033
	K30 220 kV
	3F
	0.001

	CP-CASO034
	
	2F
	0.001

	CP-CASO035
	
	1F
	0.001

	CP-CASO036
	
	1F
	50

	CP-CASO037
	K30 66 kV
	3F
	0.001

	CP-CASO038
	
	2F
	0.001

	CP-CASO039
	
	1F
	0.001

	CP-CASO040
	
	1F
	50

	CP-CASO041
	K30 23 kV
	3F
	0.001

	CP-CASO042
	
	2F
	0.001

	CP-CASO043
	
	1F
	0.001

	CP-CASO044
	
	1F
	50

	CP-CASO045
	WM 66 kV
	3F
	0.001

	CP-CASO046
	
	2F
	0.001

	CP-CASO047
	
	1F
	0.001

	CP-CASO048
	
	1F
	50

	CP-CASO049
	CDO 220 kV
	3F
	0.001

	CP-CASO050
	
	2F
	0.001

	CP-CASO051
	
	1F
	0.001

	CP-CASO052
	
	1F
	50

	CP-CASO053
	CZU 220 kV
	3F
	0.001

	CP-CASO054
	
	2F
	0.001

	CP-CASO055
	
	1F
	0.001

	CP-CASO056
	
	1F
	50

	CP-CASO057
	K15 66 kV
	3F
	0.001

	CP-CASO058
	
	2F
	0.001

	CP-CASO059
	
	1F
	0.001

	CP-CASO060
	
	1F
	50

	CP-CASO061
	COV 220 kV
	3F
	0.001

	CP-CASO062
	
	2F
	0.001

	CP-CASO063
	
	1F
	0.001

	CP-CASO064
	
	1F
	50

	CP-CASO065
	COV 66 kV
	3F
	0.001

	CP-CASO066
	
	2F
	0.001

	CP-CASO067
	
	1F
	0.001

	CP-CASO068
	
	1F
	50

	CP-CASO069
	COV 23 kV
	3F
	0.001

	CP-CASO070
	
	2F
	0.001

	CP-CASO071
	
	1F
	0.001

	CP-CASO072
	
	1F
	50

	CP-CASO073
	CYO 220 kV
	3F
	0.001

	CP-CASO074
	
	2F
	0.001

	CP-CASO075
	
	1F
	0.001

	CP-CASO076
	
	1F
	50

	CP-CASO077
	SLO 220 kV
	3F
	0.001

	CP-CASO078
	
	2F
	0.001

	CP-CASO079
	
	1F
	0.001

	CP-CASO080
	
	1F
	50

	CP-CASO081
	LAM 220 kV
	3F
	0.001

	CP-CASO082
	
	2F
	0.001

	CP-CASO083
	
	1F
	0.001

	CP-CASO084
	
	1F
	50

	CP-CASO085
	PIR 220 kV
	3F
	0.001

	CP-CASO086
	
	2F
	0.001

	CP-CASO087
	
	1F
	0.001

	CP-CASO088
	
	1F
	50

	CP-CASO089
	PIR 66 kV
	3F
	0.001

	CP-CASO090
	
	2F
	0.001

	CP-CASO091
	
	1F
	0.001

	CP-CASO092
	
	1F
	50

	CP-CASO093
	SLO 66 kV
	3F
	0.001

	CP-CASO094
	
	2F
	0.001

	CP-CASO095
	
	1F
	0.001

	CP-CASO096
	
	1F
	50

	CP-CASO097
	SLO 23b kV
	3F
	0.001

	CP-CASO098
	
	2F
	0.001

	CP-CASO099
	
	1F
	0.001

	CP-CASO100
	
	1F
	50

	CP-CASO101
	VIL 66 kV
	3F
	0.001

	CP-CASO102
	
	2F
	0.001

	CP-CASO103
	
	1F
	0.001

	CP-CASO104
	
	1F
	50


ATENÇÃO: O Anexo 1 apresenta um caso base de simulação do ATP, a partir dos dados descritos nas tabelas acima.
4. Resultados

Os resultados obtidos a partir das simulações efetuadas com os casos descritos no capítulo anterior estão compilados em dois arquivos Excel. Cada um dos arquivos apresenta tensões e correntes medidas nas barras de interesse, durante os casos de curto-circuito descritos no capítulo anterior.

A seguir são apresentados os sinais de tensões e correntes obtidos a partir de um curto-circuito fase-terra na barra ACY 220 kV com resistência de falta nula.
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Figura 1: Tensões na barra ACY 220 kV
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Figura 2: Tensões na barra ACY 66 kV
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Figura 3: Tensões na barra K30 220 kV
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Figura 4: Correntes de curto-circuito na barra ACY 220 kV
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Figura 5: Correntes em um dos transformadores que conecta a barra ACY 220 kV à barra ACY 66 kV

5. ANEXO 1: Caso de simulação do ATP.

BEGIN NEW DATA CASE

C --------------------------------------------------------

C Generated by ATPDRAW  abril, segunda-feira 5, 2010

C A Bonneville Power Administration program

C by H. K. Høidalen at SEfAS/NTNU - NORWAY 1994-2008

C --------------------------------------------------------

C  dT  >< Tmax >< Xopt >< Copt >

   1.E-6     -1.     50.     50.

     500       1       1       1       1       0       0       1       0

C        1         2         3         4         5         6         7         8

C 345678901234567890123456789012345678901234567890123456789012345678901234567890

/BRANCH

C < n1 >< n2 ><ref1><ref2>< R  >< L  >< C  >

C < n1 >< n2 ><ref1><ref2>< R  >< A  >< B  ><Leng><><>0

C Reatância transitória de eixo direto - Xd': Nove máquinas em paralelo

  ITUG1AXSIT1A                  .00533                                         0

  ITUG1BXSIT1B                  .00533                                         0

  ITUG1CXSIT1C                  .00533                                         0

C Transformador elevador da unidade geradora de Itaipu - 18/500 [kV]

  TRANSFORMER              .0001   50.IT1SAA  5.E4                             0

            9999

 1XSIT1AXSIT1C             .0033 .098925455.

 2IP500A                     .8525.4384.08E5

  TRANSFORMER IT1SAA                  IT1SAB

 1XSIT1BXSIT1A

 2IP500B      

  TRANSFORMER IT1SAA                  IT1SAC

 1XSIT1CXSIT1B

 2IP500C      

C Reatância subsíncrona de eixo direto - Xd"

  ACUG1AXSAC1A                     .57                                         0

  ACUG1BXSAC1B                     .57                                         0

  ACUG1CXSAC1C                     .57                                         0

C Transformador elevador da unidade geradora de Acaray - 13.8/220 [kV]

  TRANSFORMER              .0001   50.AC1SAA  5.E4                             0

            9999

 1XSAC1AXSAC1C            .02371.5121919516.

 2AC220A                  2.008643.391 1.8E5

  TRANSFORMER AC1SAA                  AC1SAB

 1XSAC1BXSAC1A

 2AC220B      

  TRANSFORMER AC1SAA                  AC1SAC

 1XSAC1CXSAC1B

 2AC220C      

C Reatância subsíncrona de eixo direto - Xd"

  ACUG2AXSAC2A                    .502                                         0

  ACUG2BXSAC2B                    .502                                         0

  ACUG2CXSAC2C                    .502                                         0

C Transformador elevador da unidade geradora de Acaray - 13.8/220 [kV]

  TRANSFORMER              .0001   50.AC2SAA  5.E4                             0

            9999

 1XSAC2AXSAC2C            .02371.5121919516.

 2AC220A                  2.008643.391 1.8E5

  TRANSFORMER AC2SAA                  AC2SAB

 1XSAC2BXSAC2A

 2AC220B      

  TRANSFORMER AC2SAA                  AC2SAC

 1XSAC2CXSAC2B

 2AC220C      

  CA23BA                  122.11 4.941                                         0

  CA23BB                  122.11 4.941                                         0

  CA23BC                  122.11 4.941                                         0

  CAT23A                  122.11 4.941                                         0

  CAT23B                  122.11 4.941                                         0

  CAT23C                  122.11 4.941                                         0

  INP23A                  122.11 4.941                                         0

  INP23B                  122.11 4.941                                         0

  INP23C                  122.11 4.941                                         0

  SPN23A                  79.1066.6716                                         0

  SPN23B                  79.1066.6716                                         0

  SPN23C                  79.1066.6716                                         0

  CON23A                  79.1066.6716                                         0

  CON23B                  79.1066.6716                                         0

  CON23C                  79.1066.6716                                         0

  HOR23A                  79.1066.6716                                         0

  HOR23B                  79.1066.6716                                         0

  HOR23C                  79.1066.6716                                         0

C Reatância subsíncrona de eixo direto - Xd"

  YAUG1AXSYA1A                  .25253                                         0

  YAUG1BXSYA1B                  .25253                                         0

  YAUG1CXSYA1C                  .25253                                         0

C Transformador elevador da unidade geradora de Yacireta - 13.2/500 [kV]

  TRANSFORMER              .0001   50.YA1SAA  5.E4                             0

            9999

 1XSYA1AXSYA1C                  .1391419516.

 2YA500A                        86.963 1.8E5

  TRANSFORMER YA1SAA                  YA1SAB

 1XSYA1BXSYA1A

 2YA500B      

  TRANSFORMER YA1SAA                  YA1SAC

 1XSYA1CXSYA1B

 2YA500C      

C Reatância subsíncrona de eixo direto - Xd"

  YAUG2AXSYA2A                  .25253                                         0

  YAUG2BXSYA2B                  .25253                                         0

  YAUG2CXSYA2C                  .25253                                         0

C Transformador elevador da unidade geradora de Yacireta - 13.2/500 [kV]

  TRANSFORMER              .0001   50.YA2SAA  5.E4                             0

            9999

 1XSYA2AXSYA2C             .0033 .098925455.

 2YA500A                     .8525.4384.08E5

  TRANSFORMER YA2SAA                  YA2SAB

 1XSYA2BXSYA2A

 2YA500B      

  TRANSFORMER YA2SAA                  YA2SAC

 1XSYA2CXSYA2B

 2YA500C      

C T1 - 500/220/13.8 [kV]

  TRANSFORMER              .0001   50.MD1SAA  5.E4                             0

            9999

 1MD500A                        97.8254.08E5

 2T1220A                        2.1151 1.8E5

 3MDT13AMDT13B                  .3085119516.

  TRANSFORMER MD1SAA                  MD1SAB

 1MD500B      

 2T1220B      

 3MDT13BMDT13C

  TRANSFORMER MD1SAA                  MD1SAC

 1MD500C      

 2T1220C      

 3MDT13CMDT13A

C T2 - 500/220/13.8 [kV]

  TRANSFORMER              .0001   50.MD2SAA  5.E4                             0

            9999

 1MD500A                        97.8254.08E5

 2T2220A                        2.1151 1.8E5

 3MDT23AMDT23B                  .3085119516.

  TRANSFORMER MD2SAA                  MD2SAB

 1MD500B      

 2T2220B      

 3MDT23BMDT23C

  TRANSFORMER MD2SAA                  MD2SAC

 1MD500C      

 2T2220C      

 3MDT23CMDT23A

C T3 - 500/220/13.8 [kV]

  TRANSFORMER              .0001   50.MD3SAA  5.E4                             0

            9999

 1MD500A                        97.8254.08E5

 2T3220A                        2.1151 1.8E5

 3MDT33AMDT33B                  .3085119516.

  TRANSFORMER MD3SAA                  MD3SAB

 1MD500B      

 2T3220B      

 3MDT33BMDT33C

  TRANSFORMER MD3SAA                  MD3SAC

 1MD500C      

 2T3220C      

 3MDT33CMDT33A

C T4 - 500/220/13.8 [kV]

  TRANSFORMER              .0001   50.MD4SAA  5.E4                             0

            9999

 1MD500A                        97.8254.08E5

 2T4220A                        2.1151 1.8E5

 3MDT43AMDT43B                  .3085119516.

  TRANSFORMER MD4SAA                  MD4SAB

 1MD500B      

 2T4220B      

 3MDT43BMDT43C

  TRANSFORMER MD4SAA                  MD4SAC

 1MD500C      

 2T4220C      

 3MDT43CMDT43A

C T5 - 500/220/13.8 [kV]

  TRANSFORMER              .0001   50.MD5SAA  5.E4                             0

            9999

 1MD500A                        97.8254.08E5

 2T5220A                        2.1151 1.8E5

 3MDT53AMDT53B                  .3085119516.

  TRANSFORMER MD5SAA                  MD5SAB

 1MD500B      

 2T5220B      

 3MDT53BMDT53C

  TRANSFORMER MD5SAA                  MD5SAC

 1MD500C      

 2T5220C      

 3MDT53CMDT53A

C T6 - 220/220/13.8 [kV]

  TRANSFORMER              .0001   50.MD6SAA  5.E4                             0

            9999

 1T1220A                        18.523 1.8E5

 2BA220A                        15.875 1.8E5

 3MDT63AMDT63B                  13.30119516.

  TRANSFORMER MD6SAA                  MD6SAB

 1T1220B      

 2BA220B      

 3MDT63BMDT63C

  TRANSFORMER MD6SAA                  MD6SAC

 1T1220C      

 2BA220C      

 3MDT63CMDT63A

C T7 - 220/220/13.8 [kV]

  TRANSFORMER              .0001   50.MD7SAA  5.E4                             0

            9999

 1T2220A                        18.523 1.8E5

 2BA220A                        15.875 1.8E5

 3MDT73AMDT73B                  13.30119516.

  TRANSFORMER MD7SAA                  MD7SAB

 1T2220B      

 2BA220B      

 3MDT73BMDT73C

  TRANSFORMER MD7SAA                  MD7SAC

 1T2220C      

 2BA220C      

 3MDT73CMDT73A

C T8 - 220/220/13.8 [kV]

  TRANSFORMER              .0001   50.MD8SAA  5.E4                             0

            9999

 1T3220A                        18.523 1.8E5

 2BA220A                        15.875 1.8E5

 3MDT83AMDT83B                  13.30119516.

  TRANSFORMER MD8SAA                  MD8SAB

 1T3220B      

 2BA220B      

 3MDT83BMDT83C

  TRANSFORMER MD8SAA                  MD8SAC

 1T3220C      

 2BA220C      

 3MDT83CMDT83A

C T9 - 220/220/13.8 [kV]

  TRANSFORMER              .0001   50.MD9SAA  5.E4                             0

            9999

 1T4220A                        18.523 1.8E5

 2BA220A                        15.875 1.8E5

 3MDT93AMDT93B                  13.30119516.

  TRANSFORMER MD9SAA                  MD9SAB

 1T4220B      

 2BA220B      

 3MDT93BMDT93C

  TRANSFORMER MD9SAA                  MD9SAC

 1T4220C      

 2BA220C      

 3MDT93CMDT93A

C T10 - 220/220/13.8 [kV]

  TRANSFORMER              .0001   50.MD0SAA  5.E4                             0

            9999

 1T5220A                        18.523 1.8E5

 2BA220A                        15.875 1.8E5

 3MDT03AMDT03B                  13.30119516.

  TRANSFORMER MD0SAA                  MD0SAB

 1T5220B      

 2BA220B      

 3MDT03BMDT03C

  TRANSFORMER MD0SAA                  MD0SAC

 1T5220C      

 2BA220C      

 3MDT03CMDT03A

C T12 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.MD12SA  5.E4                             0

            9999

 1BA220A                        263.63 1.8E5

 2SA66A                         1.082953889.

 3MT123AMT123B                  1.359719516.

  TRANSFORMER MD12SA                  MD12SB

 1BA220B      

 2SA66B       

 3MT123BMT123C

  TRANSFORMER MD12SA                  MD12SC

 1BA220C      

 2SA66C       

 3MT123CMT123A

C T11 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.MD11SA  5.E4                             0

            9999

 1BA220A                        263.63 1.8E5

 2SA66A                         1.080353889.

 3MT113AMT113B                  1.359719516.

  TRANSFORMER MD11SA                  MD11SB

 1BA220B      

 2SA66B       

 3MT113BMT113C

  TRANSFORMER MD11SA                  MD11SC

 1BA220C      

 2SA66C       

 3MT113CMT113A

C T13 - 66/23 [kV]

  TRANSFORMER              .0001   50.AC13SA  5.E4                             0

            9999

 1MI001AMI001C             .326727.24793338.

 2AC23bA                  .01323 1.10318779.

  TRANSFORMER AC13SA                  AC13SB

 1MI001BMI001A

 2AC23bB      

  TRANSFORMER AC13SA                  AC13SC

 1MI001CMI001B

 2AC23bC      

1 SA66A AC66bA              3.737.132721.533

2 SA66B AC66bB              -.723.5487-9.887  3.737.132721.533

3 SA66C AC66bC              -.723.5487-9.887  -.723.5487-9.887  3.737.132721.533

1 IP500AMD500A            .07781.769377.7228

2 IP500BMD500B            .04533.20097 -1.14.07781.769377.7228

3 IP500CMD500C            .04533.20097 -1.14.04533.20097 -1.14.07781.769377.7228

1 IP500AMD500A            .07243.761927.8201

2 IP500BMD500B            .03963.18792-1.134.07243.761927.8201

3 IP500CMD500C            .03963.18792-1.134.03963.18792-1.134.07243.761927.8201

1 IP500AFI500A            .426274.149842.926

2 IP500BFI500B            .25139 1.155-6.183.426274.149842.926

3 IP500CFI500C            .25139 1.155-6.183.25139 1.155-6.183.426274.149842.926

1 IP500AFI500A            .442954.131641.659

2 IP500BFI500B            .272871.2189-6.048.442954.131641.659

3 IP500CFI500C            .272871.2189-6.048.272871.2189-6.048.442954.131641.659

1 FI500AMD500A             .39823.593336.432

2 FI500BMD500B            .251161.0936-5.189 .39823.593336.432

3 FI500CMD500C            .251161.0936-5.189.251161.0936-5.189 .39823.593336.432

1 FI500AMD500A            .363373.441835.752

2 FI500BMD500B            .21921 .9911-5.073.363373.441835.752

3 FI500CMD500C            .21921 .9911-5.073.21921 .9911-5.073.363373.441835.752

1 AC220ABA220A            .305422.149411.827

2 AC220BBA220B            .15422.70224-1.459.305422.149411.827

3 AC220CBA220C            .15422.70224-1.459.15422.70224-1.459.305422.149411.827

1 AC220ABA220A            .305422.149411.827

2 AC220BBA220B            .15422.70224-1.459.305422.149411.827

3 AC220CBA220C            .15422.70224-1.459.15422.70224-1.459.305422.149411.827

1 BA220AI220A             11.04850.929170.34

2 BA220BI220B             4.152322.442-28.5511.04850.929170.34

3 BA220CI220C             4.152322.442-28.554.152322.442-28.5511.04850.929170.34

1 BA220AI220bA            11.04850.929170.34

2 BA220BI220bB            4.152322.442-28.5511.04850.929170.34

3 BA220CI220bC            4.152322.442-28.554.152322.442-28.5511.04850.929170.34

C T14 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.IR14SA  5.E4                             0

            9999

 1I220bA                   4.356134.31 1.8E5

 2I66bA                   .54886.5401453889.

 3IT143AIT143B             .19523.507332527.

  TRANSFORMER IR14SA                  IR14SB

 1I220bB      

 2I66bB       

 3IT143BIT143C

  TRANSFORMER IR14SA                  IR14SC

 1I220bC      

 2I66bC       

 3IT143CIT143A

C T15 - 66/23 [kV]

  TRANSFORMER              .0001   50.IR15SA  5.E4                             0

            9999

 1I66bA I66bC              .960547.24193338.

 2IY23BA                  .077763.824718779.

  TRANSFORMER IR15SA                  IR15SB

 1I66bB I66bA 

 2IY23BB      

  TRANSFORMER IR15SA                  IR15SC

 1I66bC I66bB 

 2IY23BC      

C T14 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.IR16SA  5.E4                             0

            9999

 1I220A                   1.8876125.65 1.8E5

 2I66A                    .108461.293753889.

 3IT163AIT163B            .097122.676119516.

  TRANSFORMER IR16SA                  IR16SB

 1I220B       

 2I66B        

 3IT163BIT163C

  TRANSFORMER IR16SA                  IR16SC

 1I220C       

 2I66C        

 3IT163CIT163A

1 I66A  CU66A             25.48467.815 232.4

2 I66B  CU66B              6.18232.627-40.0925.48467.815 232.4

3 I66C  CU66C              6.18232.627-40.09 6.18232.627-40.0925.48467.815 232.4

C T17 - 66/23 [kV]

  TRANSFORMER              .0001   50.CU17SA  5.E4                             0

            9999

 1CU66A CU66C             2.162829.95293338.

 2CU23A                    .1751 2.34418779.

  TRANSFORMER CU17SA                  CU17SB

 1CU66B CU66A 

 2CU23B       

  TRANSFORMER CU17SA                  CU17SC

 1CU66C CU66B 

 2CU23C       

1 I66A  IN66A             15.77441.975143.85

2 I66B  IN66B             3.826420.195-24.8115.77441.975143.85

3 I66C  IN66C             3.826420.195-24.813.826420.195-24.8115.77441.975143.85

1 IN66A CAT66A            9.685525.77488.328

2 IN66B CAT66B            2.3496  12.4-15.249.685525.77488.328

3 IN66C CAT66C            2.3496  12.4-15.242.3496  12.4-15.249.685525.77488.328

1 IN66A INP66A            .38742 1.0313.5331

2 IN66B INP66B            .09398.49602-.6095.38742 1.0313.5331

3 IN66C INP66C            .09398.49602-.6095.09398.49602-.6095.38742 1.0313.5331

C T18 - 66/23 [kV]

  TRANSFORMER              .0001   50.CT18SA  5.E4                             0

            9999

 1CAT66ACAT66C            2.401249.88793338.

 2CA23BA                   .09722.019518779.

  TRANSFORMER CT18SA                  CT18SB

 1CAT66BCAT66A

 2CA23BB      

  TRANSFORMER CT18SA                  CT18SC

 1CAT66CCAT66B

 2CA23BC      

C T19 - 66/23 [kV]

  TRANSFORMER              .0001   50.CT19SA  5.E4                             0

            9999

 1CAT66ACAT66C            .7971527.57393338.

 2CAT23A                  .032271.116218779.

  TRANSFORMER CT19SA                  CT19SB

 1CAT66BCAT66A

 2CAT23B      

  TRANSFORMER CT19SA                  CT19SC

 1CAT66CCAT66B

 2CAT23C      

C T20 - 66/23 [kV]

  TRANSFORMER              .0001   50.IT20SA  5.E4                             0

            9999

 1INP66AINP66C            2.946856.36993338.

 2INP23A                  .119292.281818779.

  TRANSFORMER IT20SA                  IT20SB

 1INP66BINP66A

 2INP23B      

  TRANSFORMER IT20SA                  IT20SC

 1INP66CINP66B

 2INP23C      

1 I220bACY220A            21.794100.45335.95

2 I220bBCY220B            8.193644.261-56.3121.794100.45335.95

3 I220bCCY220C            8.193644.261-56.318.193644.261-56.3121.794100.45335.95

1 I220A CY220A            21.794100.45335.95

2 I220B CY220B            8.193644.261-56.3121.794100.45335.95

3 I220C CY220C            8.193644.261-56.318.193644.261-56.3121.794100.45335.95

1 SE220ACY220A            7.814335.408118.84

2 SE220BCY220B            2.930115.104-16.387.814335.408118.84

3 SE220CCY220C            2.930115.104-16.382.930115.104-16.387.814335.408118.84

C T21 - 220/23/3.7 [kV]

  TRANSFORMER              .0001   50.ST21SA  5.E4                             0

            9999

 1SE220A                  4.6948149.75 1.8E5

 2SES23A                  .00529.1290818779.

 3ST213AST213B            .00053.01704 5233.

  TRANSFORMER ST21SA                  ST21SB

 1SE220B      

 2SES23B      

 3ST213BST213C

  TRANSFORMER ST21SA                  ST21SC

 1SE220C      

 2SES23C      

 3ST213CST213A

1 SR220ASE220A            15.23169.075231.85

2 SR220BSE220B            5.705229.474-31.8715.23169.075231.85

3 SR220CSE220C            5.705229.474-31.875.705229.474-31.8715.23169.075231.85

C T22- 220/66/23 [kV]

  TRANSFORMER              .0001   50.ST22SA  5.E4                             0

            9999

 1SR220A                   2.178121.19 1.8E5

 2SR66A                   .26136.1437553889.

 3ST223AST223B            .206312.667732527.

  TRANSFORMER ST22SA                  ST22SB

 1SR220B      

 2SR66B       

 3ST223BST223C

  TRANSFORMER ST22SA                  ST22SC

 1SR220C      

 2SR66C       

 3ST223CST223A

1 SR66A SP66A             15.29540.701 139.5

2 SR66B SP66B             3.710319.582-24.0515.29540.701 139.5

3 SR66C SP66C             3.710319.582-24.053.710319.582-24.0515.29540.701 139.5

C T23 - 66/23 [kV]

  TRANSFORMER              .0001   50.ST23SA  5.E4                             0

            9999

 1SP66A SP66C             4.299457.33693338.

 2SPN23A                  .17404 2.32118779.

  TRANSFORMER ST23SA                  ST23SB

 1SP66B SP66A 

 2SPN23B      

  TRANSFORMER ST23SA                  ST23SC

 1SP66C SP66B 

 2SPN23C      

1 CC220AHO220A            25.704118.15397.04

2 CC220BHO220B            9.697350.315-53.9625.704118.15397.04

3 CC220CHO220C            9.697350.315-53.969.697350.315-53.9625.704118.15397.04

1 V2220AHO220A            27.121124.38417.86

2 V2220BHO220B            10.269 52.98-56.8127.121124.38417.86

3 V2220CHO220C            10.269 52.98-56.8110.269 52.98-56.8127.121124.38417.86

1 LP220AV2220A            35.139151.66511.98

2 LP220BV2220B            14.03465.184-73.2935.139151.66511.98

3 LP220CV2220C            14.03465.184-73.2914.03465.184-73.2935.139151.66511.98

1 V1220AV2220A            .785353.6017  12.1

2 V1220BV2220B            .297351.5342-1.645.785353.6017  12.1

3 V1220CV2220C            .297351.5342-1.645.297351.5342-1.645.785353.6017  12.1

C T18 - 66/23 [kV]

  TRANSFORMER              .0001   50.VT27SA  5.E4                             0

            9999

 1V1220A                  6.3646115.51 1.8E5

 2V16.3AV16.3B            .01566.28416 8910.

  TRANSFORMER VT27SA                  VT27SB

 1V1220B      

 2V16.3BV16.3C

  TRANSFORMER VT27SA                  VT27SC

 1V1220C      

 2V16.3CV16.3A

C T18 - 66/23 [kV]

  TRANSFORMER              .0001   50.VT28SA  5.E4                             0

            9999

 1V1220A                  6.2436 114.9 1.8E5

 2V16.3AV16.3B            .01536.28267 8910.

  TRANSFORMER VT28SA                  VT28SB

 1V1220B      

 2V16.3BV16.3C

  TRANSFORMER VT28SA                  VT28SC

 1V1220C      

 2V16.3CV16.3A

C T29 - 6.3/23 [kV]

  TRANSFORMER              .0001   50.VT29SA  5.E4                             0

            9999

 1V16.3AV16.3C                  .17146 8910.

 2V123A                         .7617618779.

  TRANSFORMER VT29SA                  VT29SB

 1V16.3BV16.3A

 2V123B       

  TRANSFORMER VT29SA                  VT29SC

 1V16.3CV16.3B

 2V123C       

C T30 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.LT30SA  5.E4                             0

            9999

 1LP66A                   .453021.145653889.

 2LP220A                  5.9048301.68 1.8E5

 3LT303ALT303B            .31264  8.9332527.

  TRANSFORMER LT30SA                  LT30SB

 1LP66B       

 2LP220B      

 3LT303BLT303C

  TRANSFORMER LT30SA                  LT30SC

 1LP66C       

 2LP220C      

 3LT303CLT303A

1 FI66A LP66A             6.711217.30257.711

2 FI66B LP66B              1.7848.3853-10.646.711217.30257.711

3 FI66C LP66C              1.7848.3853-10.64 1.7848.3853-10.646.711217.30257.711

C T31 - 66/23 [kV]

  TRANSFORMER              .0001   50.FT31SA  5.E4                             0

            9999

 1FI66A FI66C              3.46352.16793338.

 2FIL23A                  .140192.111818779.

  TRANSFORMER FT31SA                  FT31SB

 1FI66B FI66A 

 2FIL23B      

  TRANSFORMER FT31SA                  FT31SC

 1FI66C FI66B 

 2FIL23C      

1 MES66AFI66A             15.39839.697132.41

2 MES66BFI66B             4.093219.239-24.4215.39839.697132.41

3 MES66CFI66C             4.093219.239-24.424.093219.239-24.4215.39839.697132.41

C T32 - 66/23/1.86 [kV]

  TRANSFORMER              .0001   50.MT32SA  5.E4                             0

            9999

 1MES66A                  5.488699.29953889.

 2MES23A                  .34068.2840718779.

 3MT323AMT323B            .01916 .1182 1519.

  TRANSFORMER MT32SA                  MT32SB

 1MES66B      

 2MES23B      

 3MT323BMT323C

  TRANSFORMER MT32SA                  MT32SC

 1MES66C      

 2MES23C      

 3MT323CMT323A

C T33 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.CT33SA  5.E4                             0

            9999

 1CC220A                  4.7432184.36 1.8E5

 2CCO66A                  .27312.8189353889.

 3CT333ACT333B            .10169.7170119516.

  TRANSFORMER CT33SA                  CT33SB

 1CC220B      

 2CCO66B      

 3CT333BCT333C

  TRANSFORMER CT33SA                  CT33SC

 1CC220C      

 2CCO66C      

 3CT333CCT333A

C T34 - 66/23 [kV]

  TRANSFORMER              .0001   50.CT34SA  5.E4                             0

            9999

 1CCO66ACCO66C            .3201727.32593338.

 2CCO23A                  .012961.106118779.

  TRANSFORMER CT34SA                  CT34SB

 1CCO66BCCO66A

 2CCO23B      

  TRANSFORMER CT34SA                  CT34SC

 1CCO66CCCO66B

 2CCO23C      

1 PCJ66ACCO66A            1.14213.037810.415

2 PCJ66BCCO66B            .277051.4608-1.7971.14213.037810.415

3 PCJ66CCCO66C            .277051.4608-1.797.277051.4608-1.7971.14213.037810.415

C T35 - 66/23 [kV]

  TRANSFORMER              .0001   50.PT35SA  5.E4                             0

            9999

 1PCJ66APCJ66C            5.462427.27993338.

 2PCJ23A                  .221121.104318779.

  TRANSFORMER PT35SA                  PT35SB

 1PCJ66BPCJ66A

 2PCJ23B      

  TRANSFORMER PT35SA                  PT35SC

 1PCJ66CPCJ66B

 2PCJ23C      

C Reatância subsíncrona de eixo direto - Xd"

  GUG14AXSG14A                  .03301                                         0

  GUG14BXSG14B                  .03301                                         0

  GUG14CXSG14C                  .03301                                         0

C Transformador elevador da unidade geradora GIO (G1 a 4) - 13.8/220 [kV]

  TRANSFORMER              .0001   50.GT36SA  5.E4                             0

            9999

 1XSG14AXSG14C                  .01009 537.4

 2PCJ23A                        36.97718779.

  TRANSFORMER GT36SA                  GT36SB

 1XSG14BXSG14A

 2PCJ23B      

  TRANSFORMER GT36SA                  GT36SC

 1XSG14CXSG14B

 2PCJ23C      

C Reatância subsíncrona de eixo direto - Xd"

  GUG57AXSG57A                   8.712                                         0

  GUG57BXSG57B                   8.712                                         0

  GUG57CXSG57C                   8.712                                         0

C Transformador elevador da unidade geradora GIO (G5 a 7) - 13.8/220 [kV]

  TRANSFORMER              .0001   50.GT37SA  5.E4                             0

            9999

 1XSG57AXSG57C                  3.044811432.

 2PCJ23A                        36.97718779.

  TRANSFORMER GT37SA                  GT37SB

 1XSG57BXSG57A

 2PCJ23B      

  TRANSFORMER GT37SA                  GT37SC

 1XSG57CXSG57B

 2PCJ23C      

1 CCO66ACBV66A            16.75244.559152.78

2 CCO66BCBV66B            4.063821.428-26.3516.75244.559152.78

3 CCO66CCBV66C            4.063821.428-26.354.063821.428-26.3516.75244.559152.78

C T38 - 66/23 [kV]

  TRANSFORMER              .0001   50.YT38SA  5.E4                             0

            9999

 1CBV66ACBV66C            6.638588.22293338.

 2CBV23A                  .268733.571318779.

  TRANSFORMER YT38SA                  YT38SB

 1CBV66BCBV66A

 2CBV23B      

  TRANSFORMER YT38SA                  YT38SC

 1CBV66CCBV66B

 2CBV23C      

1 CBV66AYBY66A            11.17929.734101.94

2 CBV66BYBY66B            2.711714.299-17.5911.17929.734101.94

3 CBV66CYBY66C            2.711714.299-17.592.711714.299-17.5911.17929.734101.94

C T39 - 66/23/6 [kV]

  TRANSFORMER              .0001   50.YT39SA  5.E4                             0

            9999

 1YBY66A                  1.415734.04253889.

 2YBY23A                  .12484.2555118779.

 3YT393AYT393B            .01296.40597 4899.

  TRANSFORMER YT39SA                  YT39SB

 1YBY66B      

 2YBY23B      

 3YT393BYT393C

  TRANSFORMER YT39SA                  YT39SC

 1YBY66C      

 2YBY23C      

 3YT393CYT393A

1 YBY66AHOR66A            16.56344.057151.05

2 YBY66BHOR66B             4.01821.187-26.0516.56344.057151.05

3 YBY66CHOR66C             4.01821.187-26.05 4.01821.187-26.0516.56344.057151.05

C T24 - 220/66 [kV]

  TRANSFORMER              .0001   50.HT24SA  5.E4                             0

            9999

 1HO220A                  2.758888.136 1.8E5

 2HOR66A                  .13068.3789753889.

 3HT243AHT243B            .02628.8592719516.

  TRANSFORMER HT24SA                  HT24SB

 1HO220B      

 2HOR66B      

 3HT243BHT243C

  TRANSFORMER HT24SA                  HT24SC

 1HO220C      

 2HOR66C      

 3HT243CHT243A

C T25 - 66/220 [kV]

  TRANSFORMER              .0001   50.HT25SA  5.E4                             0

            9999

 1HOR66AHOR66C            1.110828.50893338.

 2HOR23A                  .06745 1.15418779.

  TRANSFORMER HT25SA                  HT25SB

 1HOR66BHOR66A

 2HOR23B      

  TRANSFORMER HT25SA                  HT25SC

 1HOR66CHOR66B

 2HOR23C      

1 HOR66ACON66A            12.45333.138113.58

2 HOR66BCON66B            3.020915.944-19.5812.45333.138113.58

3 HOR66CCON66C            3.020915.944-19.583.020915.944-19.5812.45333.138113.58

C T26 - 66/23 [kV]

  TRANSFORMER              .0001   50.CT26SA  5.E4                             0

            9999

 1CON66ACON66C            2.339249.93393338.

 2CON23A                  .0946920.21318779.

  TRANSFORMER CT26SA                  CT26SB

 1CON66BCON66A

 2CON23B      

  TRANSFORMER CT26SA                  CT26SC

 1CON66CCON66B

 2CON23C      

1 HO220ASR220A            11.92854.094181.57

2 HO220BSR220B            4.467923.082-24.9611.92854.094181.57

3 HO220CSR220C            4.467923.082-24.964.467923.082-24.9611.92854.094181.57

1 CY220ACO220A            7.578134.338115.24

2 CY220BCO220B            2.841514.647-15.887.578134.338115.24

3 CY220CCO220C            2.841514.647-15.882.841514.647-15.887.578134.338115.24

1 AC220ACO220A            31.395133.13473.18

2 AC220BCO220B            12.928   57.-62.2731.395133.13473.18

3 AC220CCO220C            12.928   57.-62.2712.928   57.-62.2731.395133.13473.18

1 AC220ACO220A            31.395133.13473.18

2 AC220BCO220B            12.928   57.-62.2731.395133.13473.18

3 AC220CCO220C            12.928   57.-62.2712.928   57.-62.2731.395133.13473.18

1 AC220AK3220A            3.461118.03699.108

2 AC220BK3220B            2.4231 9.282-19.543.461118.03699.108

3 AC220CK3220C            2.4231 9.282-19.542.4231 9.282-19.543.461118.03699.108

1 AC220AK3220A            3.461118.03699.108

2 AC220BK3220B            2.4231 9.282-19.543.461118.03699.108

3 AC220CK3220C            2.4231 9.282-19.542.4231 9.282-19.543.461118.03699.108

1 K3220ACZ220A            16.35681.609  287.

2 K3220BCZ220B             8.527  35.6-39.7516.35681.609  287.

3 K3220CCZ220C             8.527  35.6-39.75 8.527  35.6-39.7516.35681.609  287.

1 K3220ACD220A            10.06750.228176.64

2 K3220BCD220B            5.248121.911-24.4710.06750.228176.64

3 K3220CCD220C            5.248121.911-24.475.248121.911-24.4710.06750.228176.64

1 CZ220ACO220A            6.467932.271113.49

2 CZ220BCO220B            3.371914.077-15.726.467932.271113.49

3 CZ220CCO220C            3.371914.077-15.723.371914.077-15.726.467932.271113.49

1 CD220ACO220A            12.78863.803224.38

2 CD220BCO220B            6.666527.832-31.0812.78863.803224.38

3 CD220CCO220C            6.666527.832-31.086.666527.832-31.0812.78863.803224.38

1 K3220ACO220A            25.548112.73384.23

2 K3220BCO220B            9.519947.682-54.4325.548112.73384.23

3 K3220CCO220C            9.519947.682-54.439.519947.682-54.4325.548112.73384.23

C T40- 220/23/13.8 [kV]

  TRANSFORMER              .0001   50.X0089A  5.E4                             0

            9999

 1CZ220A                  4.5012159.87 1.8E5

 2CZU23A                  .00011.0031718779.

 3CT403ACT403B            .01657.5821819516.

  TRANSFORMER X0089A                  X0089B

 1CZ220B      

 2CZU23B      

 3CT403BCT403C

  TRANSFORMER X0089A                  X0089C

 1CZ220C      

 2CZU23C      

 3CT403CCT403A

C T41- 220/23/13.8 [kV]

  TRANSFORMER              .0001   50.X0091A  5.E4                             0

            9999

 1CD220A                  6.4856140.46 1.8E5

 2CDO23A                  .00159.0412618779.

 3CT413ACT413B              .016.4439219516.

  TRANSFORMER X0091A                  X0091B

 1CD220B      

 2CDO23B      

 3CT413BCT413C

  TRANSFORMER X0091A                  X0091C

 1CD220C      

 2CDO23C      

 3CT413CCT413A

1 CY220ALI220A            17.90281.584272.94

2 CY220BLI220B            6.85536.8553-45.7817.90281.584272.94

3 CY220CLI220C            6.85536.8553-45.786.85536.8553-45.7817.90281.584272.94

1 CY220ALI220A            17.90281.584272.94

2 CY220BLI220B            6.85536.8553-45.7817.90281.584272.94

3 CY220CLI220C            6.85536.8553-45.786.85536.8553-45.7817.90281.584272.94

C T42 - 220/23/13.8 [kV]

  TRANSFORMER              .0001   50.CT42SA  5.E4                             0

            9999

 1CY220A                  13.455244.52 1.8E5

 2CYO23A                  .00317.0719418779.

 3CT423ACT423B            .03314.7735719516.

  TRANSFORMER CT42SA                  CT42SB

 1CY220B      

 2CYO23B      

 3CT423BCT423C

  TRANSFORMER CT42SA                  CT42SC

 1CY220C      

 2CYO23C      

 3CT423CCT423A

C T43 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.CT43SA  5.E4                             0

            9999

 1MI008A                  1.8876121.92 1.8E5

 2COV66A                  .06534.7927953889.

 3CT433ACT433B            .04628  .77319516.

  TRANSFORMER CT43SA                  CT43SB

 1MI008B      

 2COV66B      

 3CT433BCT433C

  TRANSFORMER CT43SA                  CT43SC

 1MI008C      

 2COV66C      

 3CT433CCT433A

C T44 - 220/23/13.8 [kV]

  TRANSFORMER              .0001   50.CT44SA  5.E4                             0

            9999

 1MI009A                  4.5012177.92 1.8E5

 2COV23A                  .00011.1692818779.

 3CT443ACT443B              .016.7564319516.

  TRANSFORMER CT44SA                  CT44SB

 1MI009B      

 2COV23B      

 3CT443BCT443C

  TRANSFORMER CT44SA                  CT44SC

 1MI009C      

 2COV23C      

 3CT443CCT443A

1 COV66AVIL66A            9.7955 28.08102.08

2 COV66BVIL66B            3.623113.367-16.169.7955 28.08102.08

3 COV66CVIL66C            3.623113.367-16.163.623113.367-16.169.7955 28.08102.08

1 VIL66ACZA66A             13.77 36.88122.27

2 VIL66BCZA66B              3.2917.085-20.53 13.77 36.88122.27

3 VIL66CCZA66C              3.2917.085-20.53  3.2917.085-20.53 13.77 36.88122.27

C T45 - 66/23 [kV]

  TRANSFORMER              .0001   50.VT45SA  5.E4                             0

            9999

 1VIL66AVIL66C            1.404827.90793338.

 2VL23BA                  .056871.129718779.

  TRANSFORMER VT45SA                  VT45SB

 1VIL66BVIL66A

 2VL23BB      

  TRANSFORMER VT45SA                  VT45SC

 1VIL66CVIL66B

 2VL23BC      

C T46 - 66/23/6 [kV]

  TRANSFORMER              .0001   50.VT46SA  5.E4                             0

            9999

 1VIL66A                  1.520243.37753889.

 2VIL23A                  .12326 .215318779.

 3VT463AVT463B             .0284.56192 8485.

  TRANSFORMER VT46SA                  VT46SB

 1VIL66B      

 2VIL23B      

 3VT463BVT463C

  TRANSFORMER VT46SA                  VT46SC

 1VIL66C      

 2VIL23C      

 3VT463CVT463A

C T47 - 66/23 [kV]

  TRANSFORMER              .0001   50.CT47SA  5.E4                             0

            9999

 1CZA66ACZA66C            3.443451.50893338.

 2CZA23A                  .139392.085118779.

  TRANSFORMER CT47SA                  CT47SB

 1CZA66BCZA66A

 2CZA23B      

  TRANSFORMER CT47SA                  CT47SC

 1CZA66CCZA66B

 2CZA23C      

1 CO220ACP220A            16.53172.974248.64

2 CO220BCP220B            6.165530.866-35.2416.53172.974248.64

3 CO220CCP220C            6.165530.866-35.246.165530.866-35.2416.53172.974248.64

1 CP220ASL220A            2.16819.571132.612

2 CP220BSL220B            .808654.0482-4.6212.16819.571132.612

3 CP220CSL220C            .808654.0482-4.621.808654.0482-4.6212.16819.571132.612

C T48 - 220/23/13.8 [kV]

  TRANSFORMER              .0001   50.CT48SA  5.E4                             0

            9999

 1CP220A                  4.5496153.57 1.8E5

 2CAP23A                  .00011.0028618779.

 3CT483ACT483B            .016575.571519516.

  TRANSFORMER CT48SA                  CT48SB

 1CP220B      

 2CAP23B      

 3CT483BCT483C

  TRANSFORMER CT48SA                  CT48SC

 1CP220C      

 2CAP23C      

 3CT483CCT483A

1 CO220AGU220A            16.98772.036 255.9

2 CO220BGU220B            6.995330.842-33.6316.98772.036 255.9

3 CO220CGU220C            6.995330.842-33.636.995330.842-33.6316.98772.036 255.9

1 CO220APR220A             12.7454.027191.92

2 CO220BPR220B            5.246523.131-25.22 12.7454.027191.92

3 CO220CPR220C            5.246523.131-25.225.246523.131-25.22 12.7454.027191.92

1 PR220AGU220A            4.246718.00963.973

2 PR220BGU220B            1.74887.7102-8.4074.246718.00963.973

3 PR220CGU220C            1.74887.7102-8.4071.74887.7102-8.4074.246718.00963.973

C T49 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.PT49SA  5.E4                             0

            9999

 1PR220A                  1.887698.446 1.8E5

 2PIR66A                   .1089.0914853889.

 3PT493APT493B            .097122.301319516.

  TRANSFORMER PT49SA                  PT49SB

 1PR220B      

 2PIR66B      

 3PT493BPT493C

  TRANSFORMER PT49SA                  PT49SC

 1PR220C      

 2PIR66C      

 3PT493CPT493A

1 PIR66APAR66A            3.660310.84736.545

2 PIR66BPAR66B            .975045.1612-5.8373.660310.84736.545

3 PIR66CPAR66C            .975045.1612-5.837.975045.1612-5.8373.660310.84736.545

1 PIR66AAITGA             3.664210.84836.584

2 PIR66BAITGB             .973865.1636-5.8533.664210.84836.584

3 PIR66CAITGC             .973865.1636-5.853.973865.1636-5.8533.664210.84836.584

1 PAR66AQUI66A            11.76534.866117.47

2 PAR66BQUI66B            3.1341 16.59-18.7611.76534.866117.47

3 PAR66CQUI66C            3.1341 16.59-18.763.1341 16.59-18.7611.76534.866117.47

1 QUI66ACAU66A            7.297721.62672.863

2 QUI66BCAU66B             1.944 10.29-11.647.297721.62672.863

3 QUI66CCAU66C             1.944 10.29-11.64 1.944 10.29-11.647.297721.62672.863

C T50 - 66/23 [kV]

  TRANSFORMER              .0001   50.PT50SA  5.E4                             0

            9999

 1PAR66APAR66C            2.267327.01893338.

 2PAR23A                  .091781.093718779.

  TRANSFORMER PT50SA                  PT50SB

 1PAR66BPAR66A

 2PAR23B      

  TRANSFORMER PT50SA                  PT50SC

 1PAR66CPAR66B

 2PAR23C      

C T51 - 66/23 [kV]

  TRANSFORMER              .0001   50.QT51SA  5.E4                             0

            9999

 1QUI66AQUI66C            4.299457.33693338.

 2QUI23A                  .17404 2.32118779.

  TRANSFORMER QT51SA                  QT51SB

 1QUI66BQUI66A

 2QUI23B      

  TRANSFORMER QT51SA                  QT51SC

 1QUI66CQUI66B

 2QUI23C      

C T51 - 66/23 [kV]

  TRANSFORMER              .0001   50.CT52SA  5.E4                             0

            9999

 1CAU66ACAU66C            4.299457.33693338.

 2CAU23A                  .17404 2.32118779.

  TRANSFORMER CT52SA                  CT52SB

 1CAU66BCAU66A

 2CAU23B      

  TRANSFORMER CT52SA                  CT52SC

 1CAU66CCAU66B

 2CAU23C      

1 SL220AGU220A            2.858813.00744.852

2 SL220BGU220B            1.09145.7116 -6.362.858813.00744.852

3 SL220CGU220C            1.09145.7116 -6.361.09145.7116 -6.362.858813.00744.852

1 LQ220ASL220A            1.93288.768129.767

2 LQ220BSL220B            .740913.8479-4.6861.93288.768129.767

3 LQ220CSL220C            .740913.8479-4.686.740913.8479-4.6861.93288.768129.767

1 LI220ALQ220A            1.93288.768129.767

2 LI220BLQ220B            .740913.8479-4.6861.93288.768129.767

3 LI220CLQ220C            .740913.8479-4.686.740913.8479-4.6861.93288.768129.767

1 GU220ACL220A            7.670231.889105.94

2 GU220BCL220B            3.503113.671-14.277.670231.889105.94

3 GU220CCL220C            3.503113.671-14.273.503113.671-14.277.670231.889105.94

1 GU220ASN220A            1.9612 10.98  39.8

2 GU220BSN220B            1.06724.7051-5.3051.9612 10.98  39.8

3 GU220CSN220C            1.06724.7051-5.3051.06724.7051-5.3051.9612 10.98  39.8

1 GU220ALM220A            2.9418 16.47  59.7

2 GU220BLM220B            1.60087.0576-7.9582.9418 16.47  59.7

3 GU220CLM220C            1.60087.0576-7.9581.60087.0576-7.9582.9418 16.47  59.7

1 LM220ALMINTA            .804484.504116.326

2 LM220BLMINTB            .43776  1.93-2.176.804484.504116.326

3 LM220CLMINTC            .43776  1.93-2.176.43776  1.93-2.176.804484.504116.326

1 SN220ASNINTA            1.9612 10.98  39.8

2 SN220BSNINTB            1.06724.7051-5.3051.9612 10.98  39.8

3 SN220CSNINTC            1.06724.7051-5.3051.06724.7051-5.3051.9612 10.98  39.8

1 LMINTAPS220A              .304.56534150.41

2 LMINTBPS220B              .256.24534        .304.56534150.41

3 LMINTCPS220C              .256.24534        .256.24534        .304.56534150.41

1 SNINTAPS220A              .304.56534150.41

2 SNINTBPS220B              .256.24534        .304.56534150.41

3 SNINTCPS220C              .256.24534        .256.24534        .304.56534150.41

C T53 - 220/23/13.8 [kV]

  TRANSFORMER              .0001   50.ST53SA  5.E4                             0

            9999

 1SN220A                  6.0016162.38 1.8E5

 2SAN23A                  .00016.0031718779.

 3ST533AST533B            .02171.5913219516.

  TRANSFORMER ST53SA                  ST53SB

 1SN220B      

 2SAN23B      

 3ST533BST533C

  TRANSFORMER ST53SA                  ST53SC

 1SN220C      

 2SAN23C      

 3ST533CST533A

C T54 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.X0115A  5.E4                             0

            9999

 1LAM66A                   .1089.2482953889.

 2LM220A                  1.161676.133 1.8E5

 3LAM23ALAM23B            .042851.287132527.

  TRANSFORMER X0115A                  X0115B

 1LAM66B      

 2LM220B      

 3LAM23BLAM23C

  TRANSFORMER X0115A                  X0115C

 1LAM66C      

 2LM220C      

 3LAM23CLAM23A

C T55 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.X0117A  5.E4                             0

            9999

 1LM220A                  1.258473.278 1.8E5

 2LAM66A                  .11761.1001953889.

 3LAM23ALAM23B            .038091.199832527.

  TRANSFORMER X0117A                  X0117B

 1LM220B      

 2LAM66B      

 3LAM23BLAM23C

  TRANSFORMER X0117A                  X0117C

 1LM220C      

 2LAM66C      

 3LAM23CLAM23A

C T57 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.GT57SA  5.E4                             0

            9999

 1GU220A                  1.2584102.61 1.8E5

 2GUA66A                  .16553.9308853889.

 3GT573AGT573B            .105122.660119516.

  TRANSFORMER GT57SA                  GT57SB

 1GU220B      

 2GUA66B      

 3GT573BGT573C

  TRANSFORMER GT57SA                  GT57SC

 1GU220C      

 2GUA66C      

 3GT573CGT573A

C T56 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.GT56SA  5.E4                             0

            9999

 1GU220A                  1.306886.152 1.8E5

 2GUA66A                  .1655318.53953889.

 3GT563AGT563B            .111412.431519516.

  TRANSFORMER GT56SA                  GT56SB

 1GU220B      

 2GUA66B      

 3GT563BGT563C

  TRANSFORMER GT56SA                  GT56SC

 1GU220C      

 2GUA66C      

 3GT563CGT563A

1 GUA66AVTA66A              3.32 8.83633.796

2 GUA66BVTA66B            .80004 4.876   -8.  3.32 8.83633.796

3 GUA66CVTA66C            .80004 4.876   -8..80004 4.876   -8.  3.32 8.83633.796

C T58 - 66/23 [kV]

  TRANSFORMER              .0001   50.X0121A  5.E4                             0

            9999

 1GUA66AGUA66C            .2417626.65993338.

 2GUA23A                  .009791.079218779.

  TRANSFORMER X0121A                  X0121B

 1GUA66BGUA66A

 2GUA23B      

  TRANSFORMER X0121A                  X0121C

 1GUA66CGUA66B

 2GUA23C      

C T59 - 66/23 [kV]

  TRANSFORMER              .0001   50.X0125A  5.E4                             0

            9999

 1GUA66AGUA66C            .2221626.65993338.

 2GUA23A                  .008991.079218779.

  TRANSFORMER X0125A                  X0125B

 1GUA66BGUA66A

 2GUA23B      

  TRANSFORMER X0125A                  X0125C

 1GUA66CGUA66B

 2GUA23C      

C T60 - 66/23/6 [kV]

  TRANSFORMER              .0001   50.VT60SA  5.E4                             0

            9999

 1VTA66A                  1.415734.04253889.

 2VT23AA                  .12431.2555118779.

 3VT603AVT603B            .01296.40597 8485.

  TRANSFORMER VT60SA                  VT60SB

 1VTA66B      

 2VT23AB      

 3VT603BVT603C

  TRANSFORMER VT60SA                  VT60SC

 1VTA66C      

 2VT23AC      

 3VT603CVT603A

C T61 - 66/23 [kV]

  TRANSFORMER              .0001   50.VT61SA  5.E4                             0

            9999

 1VTA66AVTA66C            .3332327.93393338.

 2VT23BA                  .013491.130718779.

  TRANSFORMER VT61SA                  VT61SB

 1VTA66BVTA66A

 2VT23BB      

  TRANSFORMER VT61SA                  VT61SC

 1VTA66CVTA66B

 2VT23BC      

C T62 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.ST62SA  5.E4                             0

            9999

 1SL220A                   .774470.906 1.8E5

 2SLO66A                  .02614 .583753889.

 3ST623AST623B            .02971.3833619516.

  TRANSFORMER ST62SA                  ST62SB

 1SL220B      

 2SLO66B      

 3ST623BST623C

  TRANSFORMER ST62SA                  ST62SC

 1SL220C      

 2SLO66C      

 3ST623CST623A

C T63 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.ST63SA  5.E4                             0

            9999

 1SL220A                    .726  71.1 1.8E5

 2SLO66A                  .03049.5793553889.

 3ST633AST633B            .02914.3770719516.

  TRANSFORMER ST63SA                  ST63SB

 1SL220B      

 2SLO66B      

 3ST633BST633C

  TRANSFORMER ST63SA                  ST63SC

 1SL220C      

 2SLO66C      

 3ST633CST633A

C T64 - 220/23/3.7 [kV]

  TRANSFORMER              .0001   50.ST64SA  5.E4                             0

            9999

 1SL220A                  4.6464149.75 1.8E5

 2SL23BA                  .00423.1290818779.

 3ST643AST643B            .00054.01741 5233.

  TRANSFORMER ST64SA                  ST64SB

 1SL220B      

 2SL23BB      

 3ST643BST643C

  TRANSFORMER ST64SA                  ST64SC

 1SL220C      

 2SL23BC      

 3ST643CST643A

C T65 - 220/23/13.8 [kV]

  TRANSFORMER              .0001   50.ST65SA  5.E4                             0

            9999

 1SL220A                  5.2756148.35 1.8E5

 2SL23AA                  .00011.0027518779.

 3ST653AST653B            .019425.405819516.

  TRANSFORMER ST65SA                  ST65SB

 1SL220B      

 2SL23AB      

 3ST653BST653C

  TRANSFORMER ST65SA                  ST65SC

 1SL220C      

 2SL23AC      

 3ST653CST653A

1 ITG66AGUA66A            4.820912.767 44.25

2 ITG66BGUA66B            1.17496.1866-7.5934.820912.767 44.25

3 ITG66CGUA66C            1.17496.1866-7.5931.17496.1866-7.5934.820912.767 44.25

1 SLO66AITG66A             5.59116.55355.815

2 SLO66BITG66B             1.486 7.879-8.938 5.59116.55355.815

3 SLO66CITG66C             1.486 7.879-8.938 1.486 7.879-8.938 5.59116.55355.815

C T66 - 220/23/3.7 [kV]

  TRANSFORMER              .0001   50.LT66SA  5.E4                             0

            9999

 1LQ220A                  10.309148.15 1.8E5

 2LUQ23A                  .00899.1274918779.

 3LT663ALT663B            .00053.01721 5233.

  TRANSFORMER LT66SA                  LT66SB

 1LQ220B      

 2LUQ23B      

 3LT663BLT663C

  TRANSFORMER LT66SA                  LT66SC

 1LQ220C      

 2LUQ23C      

 3LT663CLT663A

C T67 - 220/23/3.7 [kV]

  TRANSFORMER              .0001   50.LT67SA  5.E4                             0

            9999

 1LI220A                  10.309159.96 1.8E5

 2LIM23A                  .00899.0021218779.

 3LT673ALT673B            .00053.04189 5233.

  TRANSFORMER LT67SA                  LT67SB

 1LI220B      

 2LIM23B      

 3LT673BLT673C

  TRANSFORMER LT67SA                  LT67SC

 1LI220C      

 2LIM23C      

 3LT673CLT673A

C T68 - 220/66/6.05 [kV]

  TRANSFORMER              .0001   50.LT68SA  5.E4                             0

            9999

 1LI220A                  5.8951184.31 1.8E5

 2LIM66A                  .15682.8276453889.

 3LT683ALT683B            .00791.13342 8556.

  TRANSFORMER LT68SA                  LT68SB

 1LI220B      

 2LIM66B      

 3LT683BLT683C

  TRANSFORMER LT68SA                  LT68SC

 1LI220C      

 2LIM66C      

 3LT683CLT683A

C T69 - 66/23 [kV]

  TRANSFORMER              .0001   50.LT69SA  5.E4                             0

            9999

 1LI220A                         14.52 1.8E5

 2LIM11ALIM11B                  .1253220438.

  TRANSFORMER LT69SA                  LT69SB

 1LI220B      

 2LIM11BLIM11C

  TRANSFORMER LT69SA                  LT69SC

 1LI220C      

 2LIM11CLIM11A

1 LI220APB220A            3.717519.86368.586

2 LI220BPB220B            1.66638.8108-11.493.717519.86368.586

3 LI220CPB220C            1.66638.8108-11.491.66638.8108-11.493.717519.86368.586

1 LI220APB220A            3.717519.86368.586

2 LI220BPB220B            1.66638.8108-11.493.717519.86368.586

3 LI220CPB220C            1.66638.8108-11.491.66638.8108-11.493.717519.86368.586

1 LIM66AACE66A            2.7392 7.25425.133

2 LIM66BACE66B            .667563.5152-4.3042.7392 7.25425.133

3 LIM66CACE66C            .667563.5152-4.304.667563.5152-4.3042.7392 7.25425.133

C T70 - 66/13.8 [kV]

  TRANSFORMER              .0001   50.AT70SA  5.E4                             0

            9999

 1ACE66AACE66C            3.306245.18993338.

 2ACE13A                  .04818.6585411268.

  TRANSFORMER AT70SA                  AT70SB

 1ACE66BACE66A

 2ACE13B      

  TRANSFORMER AT70SA                  AT70SC

 1ACE66CACE66B

 2ACE13C      

C T71 - 66/13.8 [kV]

  TRANSFORMER              .0001   50.AT71SA  5.E4                             0

            9999

 1ACE66AACE66C             3.26745.84393338.

 2ACE13A                  .04761.6680611268.

  TRANSFORMER AT71SA                  AT71SB

 1ACE66BACE66A

 2ACE13B      

  TRANSFORMER AT71SA                  AT71SC

 1ACE66CACE66B

 2ACE13C      

1 ACE66AVHA66A            1.38833.676612.745

2 ACE66BVHA66B            .338351.7817-2.1851.38833.676612.745

3 ACE66CVHA66C            .338351.7817-2.185.338351.7817-2.1851.38833.676612.745

C T72 - 66/23 [kV]

  TRANSFORMER              .0001   50.VT72SA  5.E4                             0

            9999

 1VHA66AVHA66C            .3332328.97893338.

 2VHA23A                  .013491.173118779.

  TRANSFORMER VT72SA                  VT72SB

 1VHA66BVHA66A

 2VHA23B      

  TRANSFORMER VT72SA                  VT72SC

 1VHA66CVHA66B

 2VHA23C      

1 PB220APA220A            1.30355.266519.024

2 PB220BPA220B            .791252.2808-2.6131.30355.266519.024

3 PB220CPA220C            .791252.2808-2.613.791252.2808-2.6131.30355.266519.024

C T74 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.PT74SA  5.E4                             0

            9999

 1PCA66A                  .08712.2090953889.

 2PA220A                  1.016472.503 1.8E5

 3PCA23APCA23B            .025391.293432527.

  TRANSFORMER PT74SA                  PT74SB

 1PCA66B      

 2PA220B      

 3PCA23BPCA23C

  TRANSFORMER PT74SA                  PT74SC

 1PCA66C      

 2PA220C      

 3PCA23CPCA23A

C T73 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.PT73SA  5.E4                             0

            9999

 1PA220A                  1.016475.214 1.8E5

 2PCA66A                  .08712.2134453889.

 3PCA23APCA23B            .025391.352132527.

  TRANSFORMER PT73SA                  PT73SB

 1PA220B      

 2PCA66B      

 3PCA23BPCA23C

  TRANSFORMER PT73SA                  PT73SC

 1PA220C      

 2PCA66C      

 3PCA23CPCA23A

1 SLO66ATBO66A             2.1666.215423.054

2 SLO66BTBO66B            .796853.1114-4.604 2.1666.215423.054

3 SLO66CTBO66C            .796853.1114-4.604.796853.1114-4.604 2.1666.215423.054

1 SLO66AVASLOA             2.441 7.00225.981

2 SLO66BVASLOB            .898043.5078-5.188 2.441 7.00225.981

3 SLO66CVASLOC            .898043.5078-5.188.898043.5078-5.188 2.441 7.00225.981

1 SLO66ABPA66A            2.15346.176922.914

2 SLO66BBPA66B            .792213.0944-4.5742.15346.176922.914

3 SLO66CBPA66C            .792213.0944-4.574.792213.0944-4.5742.15346.176922.914

1 VASLOAVAU66A             .8502 .8268159.28

2 VASLOBVAU66B              .611 .2678       .8502 .8268159.28

3 VASLOCVAU66C              .611 .2678        .611 .2678       .8502 .8268159.28

1 VAU66ABPA66A             .8502 .8268159.28

2 VAU66BBPA66B              .611 .2678       .8502 .8268159.28

3 VAU66CBPA66C              .611 .2678        .611 .2678       .8502 .8268159.28

C T75 - 66/23 [kV]

  TRANSFORMER              .0001   50.VT75SA  5.E4                             0

            9999

 1VAU66AVAU66C            .2352227.26693338.

 2VAU23A                  .009521.103818779.

  TRANSFORMER VT75SA                  VT75SB

 1VAU66BVAU66A

 2VAU23B      

  TRANSFORMER VT75SA                  VT75SC

 1VAU66CVAU66B

 2VAU23C      

C T76- 66/23 [kV]

  TRANSFORMER              .0001   50.VT76SA  5.E4                             0

            9999

 1VAU66AVAU66C            .2352227.26693338.

 2VAU23A                  .009521.103818779.

  TRANSFORMER VT76SA                  VT76SB

 1VAU66BVAU66A

 2VAU23B      

  TRANSFORMER VT76SA                  VT76SC

 1VAU66CVAU66B

 2VAU23C      

C T77 - 66/23 [kV]

  TRANSFORMER              .0001   50.TT77SA  5.E4                             0

            9999

 1TBO66ATBO66C            1.0781 28.0593338.

 2TBO23A                  .043641.135518779.

  TRANSFORMER TT77SA                  TT77SB

 1TBO66BTBO66A

 2TBO23B      

  TRANSFORMER TT77SA                  TT77SC

 1TBO66CTBO66B

 2TBO23C      

C T78- 66/23 [kV]

  TRANSFORMER              .0001   50.TT78SA  5.E4                             0

            9999

 1TBO66ATBO66C            .2352227.26693338.

 2TBO23A                  .009521.103818779.

  TRANSFORMER TT78SA                  TT78SB

 1TBO66BTBO66A

 2TBO23B      

  TRANSFORMER TT78SA                  TT78SC

 1TBO66CTBO66B

 2TBO23C      

C T79 - 66/23 [kV]

  TRANSFORMER                .01   50.IT79SA  500.                             0

            9999

 1ITG66AITG66C            .1829527.98593338.

 2ITG23A                  .007411.132918779.

  TRANSFORMER IT79SA                  IT79SB

 1ITG66BITG66A

 2ITG23B      

  TRANSFORMER IT79SA                  IT79SC

 1ITG66CITG66B

 2ITG23C      

C T80- 66/23 [kV]

  TRANSFORMER              .0001   50.IT80SA  5.E4                             0

            9999

 1ITG66AITG66C            .1829526.95993338.

 2ITG23A                  .007411.091318779.

  TRANSFORMER IT80SA                  IT80SB

 1ITG66BITG66A

 2ITG23B      

  TRANSFORMER IT80SA                  IT80SC

 1ITG66CITG66B

 2ITG23C      

1 ITG66ACAE66A            4.712313.96447.043

2 ITG66BCAE66B            1.25536.6446-7.5214.712313.96447.043

3 ITG66CCAE66C            1.25536.6446-7.5211.25536.6446-7.5214.712313.96447.043

C T81 - 66/23 [kV]

  TRANSFORMER              .0001   50.CT81SA  5.E4                             0

            9999

 1CAE66ACAE66C            1.666227.68593338.

 2CAE23A                  .067451.120718779.

  TRANSFORMER CT81SA                  CT81SB

 1CAE66BCAE66A

 2CAE23B      

  TRANSFORMER CT81SA                  CT81SC

 1CAE66CCAE66B

 2CAE23C      

C T82- 66/23 [kV]

  TRANSFORMER              .0001   50.CT82SA  5.E4                             0

            9999

 1CAE66ACAE66C            1.666228.63293338.

 2CAE23A                  .06745 1.15918779.

  TRANSFORMER CT82SA                  CT82SB

 1CAE66BCAE66A

 2CAE23B      

  TRANSFORMER CT82SA                  CT82SC

 1CAE66CCAE66B

 2CAE23C      

1 TBO66ATBOLAA            .985092.6241 9.302

2 TBO66BTBOLAB            .238081.3236-1.818.985092.6241 9.302

3 TBO66CTBOLAC            .238081.3236-1.818.238081.3236-1.818.985092.6241 9.302

1 TBOLAALAM66A            .39256.3814473.512

2 TBOLABLAM66B            .28192.12368      .39256.3814473.512

3 TBOLACLAM66C            .28192.12368      .28192.12368      .39256.3814473.512

C T83 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.PT83SA  5.E4                             0

            9999

 1PS220A                   .435674.197 1.8E5

 2PSA66A                  .00436.4965853889.

 3PT833APT833B            .0007914.67732527.

  TRANSFORMER PT83SA                  PT83SB

 1PS220B      

 2PSA66B      

 3PT833BPT833C

  TRANSFORMER PT83SA                  PT83SC

 1PS220C      

 2PSA66C      

 3PT833CPT833A

C T84 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.PT84SA  5.E4                             0

            9999

 1PS220A                   .387274.197 1.8E5

 2PSA66A                  .00436.4965853889.

 3X0178AX0178B            .0007914.67732527.

  TRANSFORMER PT84SA                  PT84SB

 1PS220B      

 2PSA66B      

 3X0178BX0178C

  TRANSFORMER PT84SA                  PT84SC

 1PS220C      

 2PSA66C      

 3X0178CX0178A

1 PSA66AGDI66A            1.02781.0869251.33

2 PSA66BGDI66B            .86848.47254      1.02781.0869251.33

3 PSA66CGDI66C            .86848.47254      .86848.47254      1.02781.0869251.33

C T85 - 66/23 [kV]

  TRANSFORMER              .0001   50.GT85SA  5.E4                             0

            9999

 1GDI66AGDI66C            .2352227.26693338.

 2GDI23A                  .009521.103818779.

  TRANSFORMER GT85SA                  GT85SB

 1GDI66BGDI66A

 2GDI23B      

  TRANSFORMER GT85SA                  GT85SC

 1GDI66CGDI66B

 2GDI23C      

C T86 - 66/23 [kV]

  TRANSFORMER              .0001   50.GT86SA  5.E4                             0

            9999

 1GDI66AGDI66C            .2352227.26693338.

 2GDI23A                  .009521.103818779.

  TRANSFORMER GT86SA                  GT86SB

 1GDI66BGDI66A

 2GDI23B      

  TRANSFORMER GT86SA                  GT86SC

 1GDI66CGDI66B

 2GDI23C      

1 PSA66APSACEA            .585691.56025.5306

2 PSA66BPSACEB            .14155.78693-1.081.585691.56025.5306

3 PSA66CPSACEC            .14155.78693-1.081.14155.78693-1.081.585691.56025.5306

1 GDI66ACEN66A             .6213 .6042116.39

2 GDI66BCEN66B             .4465 .1957       .6213 .6042116.39

3 GDI66CCEN66C             .4465 .1957       .4465 .1957       .6213 .6042116.39

1 CEN66APSACEA             .4545.48082111.13

2 CEN66BPSACEB            .38403.20885       .4545.48082111.13

3 CEN66CPSACEC            .38403.20885      .38403.20885       .4545.48082111.13

C T87 - 66/23 [kV]

  TRANSFORMER              .0001   50.CT87SA  5.E4                             0

            9999

 1CEN66ACEN66C            .7906126.98593338.

 2CEN23A                    .0321.092418779.

  TRANSFORMER CT87SA                  CT87SB

 1CEN66BCEN66A

 2CEN23B      

  TRANSFORMER CT87SA                  CT87SC

 1CEN66CCEN66B

 2CEN23C      

C T88 - 66/23 [kV]

  TRANSFORMER              .0001   50.CT88SA  5.E4                             0

            9999

 1CEN66ACEN66C            .7775526.37193338.

 2CEN23A                  .031481.067518779.

  TRANSFORMER CT88SA                  CT88SB

 1CEN66BCEN66A

 2CEN23B      

  TRANSFORMER CT88SA                  CT88SC

 1CEN66CCEN66B

 2CEN23C      

1 PCA66ACEN66A             .8014.84714195.88

2 PCA66BCEN66B             .6767.36829       .8014.84714195.88

3 PCA66CCEN66C             .6767.36829       .6767.36829       .8014.84714195.88

C T89 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.PT89SA  5.E4                             0

            9999

 1PB220A                   11.1869.793 1.8E5

 2PBO66A                  .10019.2526553889.

 3PT893APT893B            .04602 1.38732527.

  TRANSFORMER PT89SA                  PT89SB

 1PB220B      

 2PBO66B      

 3PT893BPT893C

  TRANSFORMER PT89SA                  PT89SC

 1PB220C      

 2PBO66C      

 3PT893CPT893A

C T90 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.PT90SA  5.E4                             0

            9999

 1PB220A                  1.016475.262 1.8E5

 2PBO66A                  .09148.2090953889.

 3PT903APT903B            .028571.342632527.

  TRANSFORMER PT90SA                  PT90SB

 1PB220B      

 2PBO66B      

 3PT903BPT903C

  TRANSFORMER PT90SA                  PT90SC

 1PB220C      

 2PBO66C      

 3PT903CPT903A

1 PBO66AVCE66A            .737881.97686.5535

2 PBO66BVCE66B            .17642.91576-1.101.737881.97686.5535

3 PBO66CVCE66C            .17642.91576-1.101.17642.91576-1.101.737881.97686.5535

1 PBO66APBSMIA            1.34413.580112.692

2 PBO66BPBSMIB            .324851.8061 -2.481.34413.580112.692

3 PBO66CPBSMIC            .324851.8061 -2.48.324851.8061 -2.481.34413.580112.692

1 PBSMIASMI66A            .61358.59632114.93

2 PBSMIBSMI66B             .4408.19336-.0006.61358.59632114.93

3 PBSMICSMI66C             .4408.19336-.0006 .4408.19336-.0006.61358.59632114.93

1 PBO66ABPA66A            2.07165.951222.079

2 PBO66BBPA66B            .760872.9778-4.4082.07165.951222.079

3 PBO66CBPA66C            .760872.9778-4.408.760872.9778-4.4082.07165.951222.079

C T91- 66/23 [kV]

  TRANSFORMER              .0001   50.ST91SA  5.E4                             0

            9999

 1SMI66ASMI66C            1.744626.37893338.

 2SMI23A                  .070621.067818779.

  TRANSFORMER ST91SA                  ST91SB

 1SMI66BSMI66A

 2SMI23B      

  TRANSFORMER ST91SA                  ST91SC

 1SMI66CSMI66B

 2SMI23C      

C T92 - 66/23 [kV]

  TRANSFORMER              .0001   50.ST92SA  5.E4                             0

            9999

 1SMI66ASMI66C            1.6662 28.2493338.

 2SMI23A                  .067451.143218779.

  TRANSFORMER ST92SA                  ST92SB

 1SMI66BSMI66A

 2SMI23B      

  TRANSFORMER ST92SA                  ST92SC

 1SMI66CSMI66B

 2SMI23C      

C T93 - 66/23 [kV]

  TRANSFORMER              .0001   50.ST93SA  5.E4                             0

            9999

 1SMI66ASMI66C            1.816526.74493338.

 2SMI23A                  .073531.082618779.

  TRANSFORMER ST93SA                  ST93SB

 1SMI66BSMI66A

 2SMI23B      

  TRANSFORMER ST93SA                  ST93SC

 1SMI66CSMI66B

 2SMI23C      

1 SMI66APCA66A            .46882.49558114.59

2 SMI66BPCA66B            .39587.21545      .46882.49558114.59

3 SMI66CPCA66C            .39587.21545      .39587.21545      .46882.49558114.59

1 SMI66ACEN66A            1.20011.1671224.82

2 SMI66BCEN66B            .86245.37801      1.20011.1671224.82

3 SMI66CCEN66C            .86245.37801      .86245.37801      1.20011.1671224.82

C T94- 66/23 [kV]

  TRANSFORMER              .0001   50.BT94SA  5.E4                             0

            9999

 1BPA66ABPA66C            1.117327.82893338.

 2BPA23A                  .045231.126518779.

  TRANSFORMER BT94SA                  BT94SB

 1BPA66BBPA66A

 2BPA23B      

  TRANSFORMER BT94SA                  BT94SC

 1BPA66CBPA66B

 2BPA23C      

C T95 - 66/23 [kV]

  TRANSFORMER              .0001   50.BT95SA  5.E4                             0

            9999

 1BPA66ABPA66C            1.091228.20793338.

 2BPA23A                  .044171.141818779.

  TRANSFORMER BT95SA                  BT95SB

 1BPA66BBPA66A

 2BPA23B      

  TRANSFORMER BT95SA                  BT95SC

 1BPA66CBPA66B

 2BPA23C      

C T96 - 66/23 [kV]

  TRANSFORMER              .0001   50.BT96SA  5.E4                             0

            9999

 1BPA66ABPA66C            1.078127.65893338.

 2BPA23A                  .043641.119618779.

  TRANSFORMER BT96SA                  BT96SB

 1BPA66BBPA66A

 2BPA23B      

  TRANSFORMER BT96SA                  BT96SC

 1BPA66CBPA66B

 2BPA23C      

1 BPA66ABC66NA            .706751.88256.6738

2 BPA66BBC66NB            .17081.94967-1.304.706751.88256.6738

3 BPA66CBC66NC            .17081.94967-1.304.17081.94967-1.304.706751.88256.6738

1 BC66NABCP66A             .43921.16984.1473

2 BC66NBBCP66B            .10615.59015-.8104 .43921.16984.1473

3 BC66NCBCP66C            .10615.59015-.8104.10615.59015-.8104 .43921.16984.1473

1 BCSMIASMI66A            .36109.3509367.632

2 BCSMIBSMI66B            .25941.11379      .36109.3509367.632

3 BCSMICSMI66C            .25941.11379      .25941.11379      .36109.3509367.632

C T97 - 66/23 [kV]

  TRANSFORMER              .0001   50.BT97SA  5.E4                             0

            9999

 1BCP66ABCP66C                  71.40493338.

 2BCP23A                        2.890518779.

  TRANSFORMER BT97SA                  BT97SB

 1BCP66BBCP66A

 2BCP23B      

  TRANSFORMER BT97SA                  BT97SC

 1BCP66CBCP66B

 2BCP23C      

1 BCSMIABC66NA            .40133 1.0693.7897

2 BCSMIBBC66NB            .09699.53927-.7405.40133 1.0693.7897

3 BCSMICBC66NC            .09699.53927-.7405.09699.53927-.7405.40133 1.0693.7897

C T98 - 66/23 [kV]

  TRANSFORMER              .0001   50.BT98SA  5.E4                             0

            9999

 1BCP66ABCP66C             .326760.37493338.

 2BCP23A                  .01323 2.44418779.

  TRANSFORMER BT98SA                  BT98SB

 1BCP66BBCP66A

 2BCP23B      

  TRANSFORMER BT98SA                  BT98SC

 1BCP66CBCP66B

 2BCP23C      

C T99- 220/23/13.8 [kV]

  TRANSFORMER              .0001   50.AT99SA  5.E4                             0

            9999

 1MI002A                  5.2756161.22 1.8E5

 2AC23AA                  .00011.0029618779.

 3AT993AAT993B            .019421.158619516.

  TRANSFORMER AT99SA                  AT99SB

 1MI002B      

 2AC23AB      

 3AT993BAT993C

  TRANSFORMER AT99SA                  AT99SC

 1MI002C      

 2AC23AC      

 3AT993CAT993A

C T100- 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.T100SA  5.E4                             0

            9999

 1MI006A                    1.21122.65 1.8E5

 2ACY66A                  .13068.7575153889.

 3T1003AT1003B            .05313.8295619516.

  TRANSFORMER T100SA                  T100SB

 1MI006B      

 2ACY66B      

 3T1003BT1003C

  TRANSFORMER T100SA                  T100SC

 1MI006C      

 2ACY66C      

 3T1003CT1003A

C T101- 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.T101SA  5.E4                             0

            9999

 1MI007A                  2.3716231.26 1.8E5

 2ACY66A                  .265721.515953889.

 3T1013AT1013B            .106271.659719516.

  TRANSFORMER T101SA                  T101SB

 1MI007B      

 2ACY66B      

 3T1013BT1013C

  TRANSFORMER T101SA                  T101SC

 1MI007C      

 2ACY66C      

 3T1013CT1013A

C T102- 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.T102SA  5.E4                             0

            9999

 1MI005A                  1.2584102.85 1.8E5

 2K3066A                  .1655319.78153889.

 3T1023AT1023B            .105691.158619516.

  TRANSFORMER T102SA                  T102SB

 1MI005B      

 2K3066B      

 3T1023BT1023C

  TRANSFORMER T102SA                  T102SC

 1MI005C      

 2K3066C      

 3T1023CT1023A

1 ACY66AK1566A             2.3249.985837.395

2 ACY66BK1566B              .9314.9682-6.901 2.3249.985837.395

3 ACY66CK1566C              .9314.9682-6.901  .9314.9682-6.901 2.3249.985837.395

1 K1566AWM66A             3.938110.46136.016

2 K1566BWM66B             .941895.0363-6.0453.938110.46136.016

3 K1566CWM66C             .941895.0363-6.045.941895.0363-6.0453.938110.46136.016

1 WM66A K3066A            .49919 1.3264.5654

2 WM66B K3066B            .11939.63841-.7662.49919 1.3264.5654

3 WM66C K3066C            .11939.63841-.7662.11939.63841-.7662.49919 1.3264.5654

C T103 - 66/23 [kV]

  TRANSFORMER              .0001   50.T103SA  5.E4                             0

            9999

 1MI003AMI003C            1.561626.28693338.

 2K3023A                  .063221.064118779.

  TRANSFORMER T103SA                  T103SB

 1MI003BMI003A

 2K3023B      

  TRANSFORMER T103SA                  T103SC

 1MI003CMI003B

 2K3023C      

C T104- 66/23 [kV]

  TRANSFORMER              .0001   50.T1043A  5.E4                             0

            9999

 1MI004AMI004C            1.587827.72493338.

 2K3023A                  .064271.122318779.

  TRANSFORMER T1043A                  T1043B

 1MI004BMI004A

 2K3023B      

  TRANSFORMER T1043A                  T1043C

 1MI004CMI004B

 2K3023C      

C T105 - 66/23 [kV]

  TRANSFORMER              .0001   50.T105SA  5.E4                             0

            9999

 1ACY66AACY66C             .326727.34593338.

 2AY23BA                  .013231.106918779.

  TRANSFORMER T105SA                  T105SB

 1ACY66BACY66A

 2AY23BB      

  TRANSFORMER T105SA                  T105SC

 1ACY66CACY66B

 2AY23BC      

C T106- 66/23 [kV]

  TRANSFORMER              .0001   50.T106SA  5.E4                             0

            9999

 1ACY66AACY66C            .33323 88.4793338.

 2AY23CA                  .013493.581318779.

  TRANSFORMER T106SA                  T106SB

 1ACY66BACY66A

 2AY23CB      

  TRANSFORMER T106SA                  T106SC

 1ACY66CACY66B

 2AY23CC      

1 AC220APF220A            1.24477.067523.747

2 AC220BPF220B            .57546 3.049-3.4591.24477.067523.747

3 AC220CPF220C            .57546 3.049-3.459.57546 3.049-3.4591.24477.067523.747

1 PF220APU220A            4.981428.28495.035

2 PF220BPU220B             2.30312.202-13.844.981428.28495.035

3 PF220CPU220C             2.30312.202-13.84 2.30312.202-13.844.981428.28495.035

1 PU220ACA220A            8.3076 47.17158.49

2 PU220BCA220B            3.840720.349-23.098.3076 47.17158.49

3 PU220CCA220C            3.840720.349-23.093.840720.349-23.098.3076 47.17158.49

1 CA220ANT220A            8.949440.669137.11

2 CA220BNT220B            3.342617.304-17.928.949440.669137.11

3 CA220CNT220C            3.342617.304-17.923.342617.304-17.928.949440.669137.11

1 CB220ASP220A            10.04646.086 154.6

2 CB220BSP220B            3.799719.603-20.9610.04646.086 154.6

3 CB220CSP220C            3.799719.603-20.963.799719.603-20.9610.04646.086 154.6

1 TI220ACB220A            8.216637.694126.44

2 TI220BCB220B            3.107716.033-17.148.216637.694126.44

3 TI220CCB220C            3.107716.033-17.143.107716.033-17.148.216637.694126.44

1 ACY66AAPR66A            1.86354.986616.533

2 ACY66BAPR66B            .443932.3097-2.7741.86354.986616.533

3 ACY66CAPR66C            .443932.3097-2.774.443932.3097-2.7741.86354.986616.533

1 NT220ATI220A            10.83149.219165.94

2 NT220BTI220B            4.045420.942-21.6810.83149.219165.94

3 NT220CTI220C            4.045420.942-21.684.045420.942-21.6810.83149.219165.94

C T107 - 66/23 [kV]

  TRANSFORMER              .0001   50.T107SA  5.E4                             0

            9999

 1APR66AAPR66C            1.829526.28693338.

 2APR23A                  .074061.064118779.

  TRANSFORMER T107SA                  T107SB

 1APR66BAPR66A

 2APR23B      

  TRANSFORMER T107SA                  T107SC

 1APR66CAPR66B

 2APR23C      

C T108- 66/23 [kV]

  TRANSFORMER              .0001   50.T018SA  5.E4                             0

            9999

 1APR66AAPR66C            1.796926.62693338.

 2APR23A                  .072741.077818779.

  TRANSFORMER T018SA                  T018SB

 1APR66BAPR66A

 2APR23B      

  TRANSFORMER T018SA                  T018SC

 1APR66CAPR66B

 2APR23C      

C T109- 66/23 [kV]

  TRANSFORMER              .0001   50.T109SA  5.E4                             0

            9999

 1APR66AAPR66C            1.829526.63993338.

 2APR23A                  .074061.078418779.

  TRANSFORMER T109SA                  T109SB

 1APR66BAPR66A

 2APR23B      

  TRANSFORMER T109SA                  T109SC

 1APR66CAPR66B

 2APR23C      

C T110- 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.T110SA  5.E4                             0

            9999

 1PF220A                  4.7432172.74 1.8E5

 2PFO66A                  .27443.6054853889.

 3T1103AT1103B            .10169.9489619516.

  TRANSFORMER T110SA                  T110SB

 1PF220B      

 2PFO66B      

 3T1103BT1103C

  TRANSFORMER T110SA                  T110SC

 1PF220C      

 2PFO66C      

 3T1103CT1103A

C T111- 220/23/13.8 [kV]

  TRANSFORMER              .0001   50.T111SA  5.E4                             0

            9999

 1PF220A                  6.4856161.32 1.8E5

 2PFO23A                  .00159.0031718779.

 3T1113AT1113B              .0161.175219516.

  TRANSFORMER T111SA                  T111SB

 1PF220B      

 2PFO23B      

 3T1113BT1113C

  TRANSFORMER T111SA                  T111SC

 1PF220C      

 2PFO23C      

 3T1113CT1113A

1 PFO66AAPR66A             1.635  1.59 306.3

2 PFO66BAPR66B             1.175  .515-.0016 1.635  1.59 306.3

3 PFO66CAPR66C             1.175  .515-.0016 1.175  .515-.0016 1.635  1.59 306.3

C T112- 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.T112SA  5.E4                             0

            9999

 1PU220A                  3.2428173.76 1.8E5

 2PBU66A                  .291857.792953889.

 3T1123AT1123B            .03257.8329819516.

  TRANSFORMER T112SA                  T112SB

 1PU220B      

 2PBU66B      

 3T1123BT1123C

  TRANSFORMER T112SA                  T112SC

 1PU220C      

 2PBU66C      

 3T1123CT1123A

C T113 - 66/23 [kV]

  TRANSFORMER              .0001   50.T113SA  5.E4                             0

            9999

 1PU220APU220C            2.326149.93393338.

 2PBU23A                  .094162.021318779.

  TRANSFORMER T113SA                  T113SB

 1PU220BPU220A

 2PBU23B      

  TRANSFORMER T113SA                  T113SC

 1PU220CPU220B

 2PBU23C      

C T115- 66/23 [kV]

  TRANSFORMER              .0001   50.T115SA  5.E4                             0

            9999

 1NAR66ANAR66C            1.561627.72493338.

 2NAR23A                  .063221.122318779.

  TRANSFORMER T115SA                  T115SB

 1NAR66BNAR66A

 2NAR23B      

  TRANSFORMER T115SA                  T115SC

 1NAR66CNAR66B

 2NAR23C      

C T114- 66/23 [kV]

  TRANSFORMER              .0001   50.T114SA  5.E4                             0

            9999

 1NAR66ANAR66C            1.587827.72493338.

 2NAR23A                  .064271.122318779.

  TRANSFORMER T114SA                  T114SB

 1NAR66BNAR66A

 2NAR23B      

  TRANSFORMER T114SA                  T114SC

 1NAR66CNAR66B

 2NAR23C      

1 PBU66ANAR66A            14.68139.025133.82

2 PBU66BNAR66B             3.55118.779-23.1114.68139.025133.82

3 PBU66CNAR66C             3.55118.779-23.11 3.55118.779-23.1114.68139.025133.82

C T116- 220/132/13.8 [kV]

  TRANSFORMER              .0001   50.T116SA  5.E4                             0

            9999

 1CA220A                  2.371690.702 1.8E5

 2CA132A                  .400754.16431.08E5

 3T1163AT1163B            .287377.953919516.

  TRANSFORMER T116SA                  T116SB

 1CA220B      

 2CA132B      

 3T1163BT1163C

  TRANSFORMER T116SA                  T116SC

 1CA220C      

 2CA132C      

 3T1163CT1163A

C T117 - 220/23/4.03 [kV]

  TRANSFORMER              .0001   50.T117SA  5.E4                             0

            9999

 1CA220A                   29.33668.98 1.8E5

 2CAL23A                  .063221.122353889.

 3T1173AT1173B            .00395.08999 5699.

  TRANSFORMER T117SA                  T117SB

 1CA220B      

 2CAL23B      

 3T1173BT1173C

  TRANSFORMER T117SA                  T117SC

 1CA220C      

 2CAL23C      

 3T1173CT1173A

1 CA132AEL132A            1.91371.35144.5505

2 CA132BEL132B            1.7127 .5802-.80371.91371.35144.5505

3 CA132CEL132C            1.7127 .5802-.80371.7127 .5802-.80371.91371.35144.5505

C T118- 220/23/13.8 [kV]

  TRANSFORMER              .0001   50.T118SA  5.E4                             0

            9999

 1NT220A                  13.504292.58 1.8E5

 2NAT23A                  .00317.0857518779.

 3T1183AT1183B            .03314.9255419516.

  TRANSFORMER T118SA                  T118SB

 1NT220B      

 2NAT23B      

 3T1183BT1183C

  TRANSFORMER T118SA                  T118SC

 1NT220C      

 2NAT23C      

 3T1183CT1183A

C T119 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.T119SA  5.E4                             0

            9999

 1TI220A                  4.8884186.44 1.8E5

 2TRI66A                  .239581.339553889.

 3T1193AT1193B            .10455.9878119516.

  TRANSFORMER T119SA                  T119SB

 1TI220B      

 2TRI66B      

 3T1193BT1193C

  TRANSFORMER T119SA                  T119SC

 1TI220C      

 2TRI66C      

 3T1193CT1193A

C T120 - 220/66/13.8 [kV]

  TRANSFORMER              .0001   50.T120SA  5.E4                             0

            9999

 1TI220A                  4.8884183.44 1.8E5

 2TRI66A                  2.3958 1.28553889.

 3T1203AT1203B            .10455.9329719516.

  TRANSFORMER T120SA                  T120SB

 1TI220B      

 2TRI66B      

 3T1203BT1203C

  TRANSFORMER T120SA                  T120SC

 1TI220C      

 2TRI66C      

 3T1203CT1203A

C T121 - 66/23 [kV]

  TRANSFORMER              .0001   50.T121SA  5.E4                             0

            9999

 1TRI66ATRI66C            1.3917 27.9293338.

 2TRI23A                  .056341.130218779.

  TRANSFORMER T121SA                  T121SB

 1TRI66BTRI66A

 2TRI23B      

  TRANSFORMER T121SA                  T121SC

 1TRI66CTRI66B

 2TRI23C      

1 TRI66ASPP66A            25.05566.555228.11

2 TRI66BSPP66B            6.101232.012-39.6425.05566.555228.11

3 TRI66CSPP66C            6.101232.012-39.646.101232.012-39.6425.05566.555228.11

C T122 - 66/23 [kV]

  TRANSFORMER              .0001   50.T122SA  5.E4                             0

            9999

 1SPP66ASPP66C            4.116460.43393338.

 2SPP23A                  .166642.446418779.

  TRANSFORMER T122SA                  T122SB

 1SPP66BSPP66A

 2SPP23B      

  TRANSFORMER T122SA                  T122SC

 1SPP66CSPP66B

 2SPP23C      

1 TRI66ATRENCA            5.515313.05549.561

2 TRI66BTRENCB            2.35475.5153-6.1885.515313.05549.561

3 TRI66CTRENCC            2.35475.5153-6.1882.35475.5153-6.1885.515313.05549.561

1 TRENCAENC66A            2.14345.891527.969

2 TRENCBENC66B            .788833.2885-7.7672.14345.891527.969

3 TRENCCENC66C            .788833.2885-7.767.788833.2885-7.7672.14345.891527.969

C T123 - 66/23 [kV]

  TRANSFORMER              .0001   50.T123SA  5.E4                             0

            9999

 1ENC66AENC66C            .4508526.67893338.

 2ENC23A                  .01825  1.0818779.

  TRANSFORMER T123SA                  T123SB

 1ENC66BENC66A

 2ENC23B      

  TRANSFORMER T123SA                  T123SC

 1ENC66CENC66B

 2ENC23C      

C T124 - 66/23 [kV]

  TRANSFORMER              .0001   50.T124SA  5.E4                             0

            9999

 1ENC66AENC66C            2.267327.18193338.

 2ENC23A                  .091781.100318779.

  TRANSFORMER T124SA                  T124SB

 1ENC66BENC66A

 2ENC23B      

  TRANSFORMER T124SA                  T124SC

 1ENC66CENC66B

 2ENC23C      

C T125 - 66/23 [kV]

  TRANSFORMER              .0001   50.T125SA  5.E4                             0

            9999

 1ENC66AENC66C            1.666228.27393338.

 2ENC23A                  .067451.144518779.

  TRANSFORMER T125SA                  T125SB

 1ENC66BENC66A

 2ENC23B      

  TRANSFORMER T125SA                  T125SC

 1ENC66CENC66B

 2ENC23C      

C T126 - 23/33 [kV]

  TRANSFORMER              .0001   50.T126SA  5.E4                             0

            9999

 1ENC23A                   .1587 1.83418779.

 2ENC33AENC33B             .980111.32746669.

  TRANSFORMER T126SA                  T126SB

 1ENC23B      

 2ENC33BENC33C

  TRANSFORMER T126SA                  T126SC

 1ENC23C      

 2ENC33CENC33A

C T127 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.T127SA  5.E4                             0

            9999

 1CB220A                  7.0664175.01 1.8E5

 2CBO66A                  .49658 .365953889.

 3T1273AT1273B            .314233.929432527.

  TRANSFORMER T127SA                  T127SB

 1CB220B      

 2CBO66B      

 3T1273BT1273C

  TRANSFORMER T127SA                  T127SC

 1CB220C      

 2CBO66C      

 3T1273CT1273A

1 SP220AGU220A            28.879  136.487.24

2 SP220BGU220B            15.73859.158-64.9528.879  136.487.24

3 SP220CGU220C            15.73859.158-64.9515.73859.158-64.9528.879  136.487.24

1 SP220ASJ220A            4.989623.49784.182

2 SP220BSJ220B            2.719210.221-11.224.989623.49784.182

3 SP220CSJ220C            2.719210.221-11.222.719210.221-11.224.989623.49784.182

1 SJ220AGU220A             23.89 112.5403.05

2 SJ220BGU220B            13.01948.937-53.72 23.89 112.5403.05

3 SJ220CGU220C            13.01948.937-53.7213.01948.937-53.72 23.89 112.5403.05

C T128 - 220/23/7.11 [kV]

  TRANSFORMER              .0001   50.T128SA  5.E4                             0

            9999

 1SJ220A                  30.298495.13 1.8E5

 2SBJ23A                  .12696.3115818779.

 3T1283AT1283B             .0279.6929210055.

  TRANSFORMER T128SA                  T128SB

 1SJ220B      

 2SBJ23B      

 3T1283BT1283C

  TRANSFORMER T128SA                  T128SC

 1SJ220C      

 2SBJ23C      

 3T1283CT1283A

C T129 - 220/23/7.11 [kV]

  TRANSFORMER              .0001   50.T129SA  5.E4                             0

            9999

 1SP220A                  19.844527.08 1.8E5

 2SPA23A                  .11638.3115818779.

 3T1293AT1293B             .0279.6929210055.

  TRANSFORMER T129SA                  T129SB

 1SP220B      

 2SPA23B      

 3T1293BT1293C

  TRANSFORMER T129SA                  T129SC

 1SP220C      

 2SPA23C      

 3T1293CT1293A

1 SP220AAY220A            7.1981 30.57109.51

2 SP220BAY220B            3.536113.295 -14.67.1981 30.57109.51

3 SP220CAY220C            3.536113.295 -14.63.536113.295 -14.67.1981 30.57109.51

1 SP220AAY220A            7.1981 30.57109.51

2 SP220BAY220B            3.536113.295 -14.67.1981 30.57109.51

3 SP220CAY220C            3.536113.295 -14.63.536113.295 -14.67.1981 30.57109.51

1 AY220AYAC2AA            2.205811.93138.688

2 AY220BYAC2AB            1.15135.5942 -5.322.205811.93138.688

3 AY220CYAC2AC            1.15135.5942 -5.321.15135.5942 -5.322.205811.93138.688

C T132 - 66/23/6 [kV]

  TRANSFORMER              .0001   50.T132SA  5.E4                             0

            9999

 1PIL66A                  1.202333.71553889.

 2PIL23A                  .09839 .251818779.

 3T1323AT1323B            .01793.40532 8485.

  TRANSFORMER T132SA                  T132SB

 1PIL66B      

 2PIL23B      

 3T1323BT1323C

  TRANSFORMER T132SA                  T132SC

 1PIL66C      

 2PIL23C      

 3T1323CT1323A

C T134 - 220/500/34.5 [kV]

  TRANSFORMER              .0001   50.T134SA  5.E4                             0

            9999

 1YAC2AA                        2.7588 1.8E5

 2YA500A                        118.754.08E5

 3T1343AT1343B                  4.242148790.

  TRANSFORMER T134SA                  T134SB

 1YAC2AB      

 2YA500B      

 3T1343BT1343C

  TRANSFORMER T134SA                  T134SC

 1YAC2AC      

 2YA500C      

 3T1343CT1343A

1 AY220AYAC2BA            2.205811.93138.688

2 AY220BYAC2BB            1.15135.5942 -5.322.205811.93138.688

3 AY220CYAC2BC            1.15135.5942 -5.321.15135.5942 -5.322.205811.93138.688

C T133 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.T133SA  5.E4                             0

            9999

 1AY220A                  4.4528172.55 1.8E5

 2AYO66A                  .30492.3702653889.

 3T1333AT1333B            .198375.554532527.

  TRANSFORMER T133SA                  T133SB

 1AY220B      

 2AYO66B      

 3T1333BT1333C

  TRANSFORMER T133SA                  T133SC

 1AY220C      

 2AYO66C      

 3T1333CT1333A

1 AYO66AX0295A            28.879  136.487.24

2 AYO66BX0295B            15.73859.158-64.9528.879  136.487.24

3 AYO66CX0295C            15.73859.158-64.9515.73859.158-64.9528.879  136.487.24

1 AY220AIN220A            18.97187.061292.61

2 AY220BIN220B            7.172437.073-39.7218.97187.061292.61

3 AY220CIN220C            7.172437.073-39.727.172437.073-39.7218.97187.061292.61

C T130 - 220/66/23 [kV]

  TRANSFORMER              .0001   50.T130SA  5.E4                             0

            9999

 1IN220A                  15.149409.56 1.8E5

 2VIN66A                  .744882.125753889.

 3T1303AT1303B            .742725.557732527.

  TRANSFORMER T130SA                  T130SB

 1IN220B      

 2VIN66B      

 3T1303BT1303C

  TRANSFORMER T130SA                  T130SC

 1IN220C      

 2VIN66C      

 3T1303CT1303A

1 VIN66APIL66A            14.99640.129133.04

2 VIN66BPIL66B            3.572418.587-22.3214.99640.129133.04

3 VIN66CPIL66C            3.572418.587-22.323.572418.587-22.3214.99640.129133.04

C T135 - 220/500/34.5 [kV]

  TRANSFORMER              .0001   50.T135SA  5.E4                             0

            9999

 1YAC2BA                        2.7588 1.8E5

 2YA500A                        118.754.08E5

 3T1353AT1353B                  4.242148790.

  TRANSFORMER T135SA                  T135SB

 1YAC2BB      

 2YA500B      

 3T1353BT1353C

  TRANSFORMER T135SA                  T135SC

 1YAC2BC      

 2YA500C      

 3T1353CT1353A

C T131 - 66/23/6 [kV]

  TRANSFORMER              .0001   50.T131SA  5.E4                             0

            9999

 1PIL66A                  1.202333.71553889.

 2PIL23A                  .09839 .251818779.

 3T1313AT1313B            .01793.40532 8485.

  TRANSFORMER T131SA                  T131SB

 1PIL66B      

 2PIL23B      

 3T1313BT1313C

  TRANSFORMER T131SA                  T131SC

 1PIL66C      

 2PIL23C      

 3T1313CT1313A

  IY23BA                  76.17419.922                                         0

  IY23BB                  76.17419.922                                         0

  IY23BC                  76.17419.922                                         0

  CU23A                   122.11 4.941                                         0

  CU23B                   122.11 4.941                                         0

  CU23C                   122.11 4.941                                         0

  YBY23A                  79.1066.6716                                         0

  YBY23B                  79.1066.6716                                         0

  YBY23C                  79.1066.6716                                         0

  V123A                   79.1066.6716                                         0

  V123B                   79.1066.6716                                         0

  V123C                   79.1066.6716                                         0

  CBV23A                  79.1066.6716                                         0

  CBV23B                  79.1066.6716                                         0

  CBV23C                  79.1066.6716                                         0

  SES23A                  79.1066.6716                                         0

  SES23B                  79.1066.6716                                         0

  SES23C                  79.1066.6716                                         0

  CCO23A                  79.1066.6716                                         0

  CCO23B                  79.1066.6716                                         0

  CCO23C                  79.1066.6716                                         0

  FIL23A                  79.1066.6716                                         0

  FIL23B                  79.1066.6716                                         0

  FIL23C                  79.1066.6716                                         0

  MES23A                  79.1066.6716                                         0

  MES23B                  79.1066.6716                                         0

  MES23C                  79.1066.6716                                         0

  AY23CA                  98.13237.171                                         3

  AY23CB                  98.13237.171                                         3

  AY23CC                  98.13237.171                                         3

  VIL23A                  58.12828.536                                         0

  VIL23B                  58.12828.536                                         0

  VIL23C                  58.12828.536                                         0

  VL23BA                  58.12828.536                                         0

  VL23BB                  58.12828.536                                         0

  VL23BC                  58.12828.536                                         0

  QUI23A                   85.5136.492                                         0

  QUI23B                   85.5136.492                                         0

  QUI23C                   85.5136.492                                         0

  PAR23A                   85.5136.492                                         0

  PAR23B                   85.5136.492                                         0

  PAR23C                   85.5136.492                                         0

  VAU23A                  21.223 17.86                                         0

  VAU23B                  21.223 17.86                                         0

  VAU23C                  21.223 17.86                                         0

  CYO23A                  115.9543.479                                         0

  CYO23B                  115.9543.479                                         0

  CYO23C                  115.9543.479                                         0

  LIM23A                  48.087.43715                                         0

  LIM23B                  48.087.43715                                         0

  LIM23C                  48.087.43715                                         0

  ACE13A                  42.23210.434                                         0

  ACE13B                  42.23210.434                                         0

  ACE13C                  42.23210.434                                         0

  VHA23A                  117.3128.983                                         0

  VHA23B                  117.3128.983                                         0

  VHA23C                  117.3128.983                                         0

  LIM11A                              2.02E6                                   0

  LIM11B                              2.02E6                                   0

  LIM11C                              2.02E6                                   0

  AC23AA                  48.075.87409                                         0

  AC23AB                  48.075.87409                                         0

  AC23AC                  48.075.87409                                         0

  CZU23A                  43.20314.532                                         0

  CZU23B                  43.20314.532                                         0

  CZU23C                  43.20314.532                                         0

  CDO23A                  42.1023.0313                                         0

  CDO23B                  42.1023.0313                                         0

  CDO23C                  42.1023.0313                                         0

  K3023A                  49.06618.586                                         3

  K3023B                  49.06618.586                                         3

  K3023C                  49.06618.586                                         3

  AC23bA                  37.84124.712                                         3

  AC23bB                  37.84124.712                                         3

  AC23bC                  37.84124.712                                         3

  APR23A                  32.711 12.39                                         0

  APR23B                  32.711 12.39                                         0

  APR23C                  32.711 12.39                                         0

  AY23BA                  98.13237.171                                         3

  AY23BB                  98.13237.171                                         3

  AY23BC                  98.13237.171                                         3

  CAE23A                  21.223 17.86                                         0

  CAE23B                  21.223 17.86                                         0

  CAE23C                  21.223 17.86                                         0

  COV23A                  42.4376.2612                                         3

  COV23B                  42.4376.2612                                         3

  COV23C                  42.4376.2612                                         3

  CZA23A                  58.12828.536                                         0

  CZA23B                  58.12828.536                                         0

  CZA23C                  58.12828.536                                         0

  CAP23A                  33.5315.9172                                         0

  CAP23B                  33.5315.9172                                         0

  CAP23C                  33.5315.9172                                         0

  CAU23A                   85.5136.492                                         0

  CAU23B                   85.5136.492                                         0

  CAU23C                   85.5136.492                                         0

  CL220A                  1388.5356.68                                         0

  CL220B                  1388.5356.68                                         0

  CL220C                  1388.5356.68                                         0

  TBO23A                  21.223 17.86                                         0

  TBO23B                  21.223 17.86                                         0

  TBO23C                  21.223 17.86                                         0

  BCP23A                  21.223 17.86                                         0

  BCP23B                  21.223 17.86                                         0

  BCP23C                  21.223 17.86                                         0

  CAL23A                  230.8149.279                                         0

  CAL23B                  230.8149.279                                         0

  CAL23C                  230.8149.279                                         0

  VCE66A                  38.83432.681                                         0

  VCE66B                  38.83432.681                                         0

  VCE66C                  38.83432.681                                         0

  CEN23A                  21.223 17.86                                         0

  CEN23B                  21.223 17.86                                         0

  CEN23C                  21.223 17.86                                         0

  BPA23A                  14.14811.907                                         0

  BPA23B                  14.14811.907                                         0

  BPA23C                  14.14811.907                                         0

  PFO23A                  230.8149.279                                         0

  PFO23B                  230.8149.279                                         0

  PFO23C                  230.8149.279                                         0

  PBU23A                  251.5959.087                                         0

  PBU23B                  251.5959.087                                         0

  PBU23C                  251.5959.087                                         0

  NAR23A                  115.4124.639                                         0

  NAR23B                  115.4124.639                                         0

  NAR23C                  115.4124.639                                         0

  EL132A                  422.3590.174                                         0

  EL132B                  422.3590.174                                         0

  EL132C                  422.3590.174                                         0

  ENC33A                  316.77 67.63                                         0

  ENC33B                  316.77 67.63                                         0

  ENC33C                  316.77 67.63                                         0

C Resistência 1 - Curto-circuito

        CCSW11              .001                                               0

C Resistência 2 - Curto-circuito

        CCSW12              .001                                               0

C Resistência 3 - Curto-circuito

        CCSW13              .001                                               0

  SMI23A                  14.14811.907                                         0

  SMI23B                  14.14811.907                                         0

  SMI23C                  14.14811.907                                         0

  NAT23A                  230.8149.279                                         0

  NAT23B                  230.8149.279                                         0

  NAT23C                  230.8149.279                                         0

/SWITCH

C < n 1>< n 2>< Tclose ><Top/Tde ><   Ie   ><Vf/CLOP ><  type  >

  CCSW11             -1.      1.E3                                             0

  CCSW12            1.E3       -1.                                             0

  CCSW13            1.E3       -1.                                             0

  AC66bAMI001A                                        MEASURING                1

  AC66bBMI001B                                        MEASURING                1

  AC66bCMI001C                                        MEASURING                1

  AC220AMI002A                                        MEASURING                1

  AC220BMI002B                                        MEASURING                1

  AC220CMI002C                                        MEASURING                1

  K3066AMI003A                                        MEASURING                1

  K3066BMI003B                                        MEASURING                1

  K3066CMI003C                                        MEASURING                1

  K3066AMI004A                                        MEASURING                1

  K3066BMI004B                                        MEASURING                1

  K3066CMI004C                                        MEASURING                1

  K3220AMI005A                                        MEASURING                1

  K3220BMI005B                                        MEASURING                1

  K3220CMI005C                                        MEASURING                1

  AC220AMI007A                                        MEASURING                1

  AC220BMI007B                                        MEASURING                1

  AC220CMI007C                                        MEASURING                1

  AC220AMI006A                                        MEASURING                1

  AC220BMI006B                                        MEASURING                1

  AC220CMI006C                                        MEASURING                1

  CO220AMI008A                                        MEASURING                1

  CO220BMI008B                                        MEASURING                1

  CO220CMI008C                                        MEASURING                1

  CO220AMI009A                                        MEASURING                1

  CO220BMI009B                                        MEASURING                1

  CO220CMI009C                                        MEASURING                1

/SOURCE

C < n 1><>< Ampl.  >< Freq.  ><Phase/T0><   A1   ><   T1   >< TSTART >< TSTOP  >

C Máquina de Itaipu - 700 [MW], 18 [kV] e 50 [Hz] - (1,019 pu de tensão)

14ITUG1A 0 14976.243       50.      -16.                           -1.      1.E3

14ITUG1B 0 14976.243       50.     -136.                           -1.      1.E3

14ITUG1C 0 14976.243       50.      104.                           -1.      1.E3

C Máquina de Acaray - 160 [MW], 13.8 [kV] e 50 [Hz] - (1,021 pu de tensão)

14ACUG1A 0 11504.628       50.      -17.                           -1.      1.E3

14ACUG1B 0 11504.628       50.     -137.                           -1.      1.E3

14ACUG1C 0 11504.628       50.      103.                           -1.      1.E3

C Máquina de Acaray - 160 [MW], 13.8 [kV] e 50 [Hz] - (1,021 pu de tensão)

14ACUG2A 0 11504.628       50.      -17.                           -1.      1.E3

14ACUG2B 0 11504.628       50.     -137.                           -1.      1.E3

14ACUG2C 0 11504.628       50.      103.                           -1.      1.E3

C Máquina de Yacireta - 150 [MW], 13.2 [kV] e 50 [Hz]

14YAUG1A 0    10778.       50.      -15.                           -1.      1.E3

14YAUG1B 0    10778.       50.     -135.                           -1.      1.E3

14YAUG1C 0    10778.       50.      105.                           -1.      1.E3

C Máquina de Yacireta - 150 [MW], 13.2 [kV] e 50 [Hz]

14YAUG2A 0    10778.       50.      -15.                           -1.      1.E3

14YAUG2B 0    10778.       50.     -135.                           -1.      1.E3

14YAUG2C 0    10778.       50.      105.                           -1.      1.E3

C Máquinas GIO (G1 a 4) - 0.38 [kV] e 50 [Hz]

14GUG14A 0310.268701       50.      -10.                           -1.      1.E3

14GUG14B 0310.268701       50.     -130.                           -1.      1.E3

14GUG14C 0310.268701       50.      110.                           -1.      1.E3

C Máquinas GIO (G5 a 7) - 6.6 [kV] e 50 [Hz]

14GUG57A 05388.87743       50.      -10.                           -1.      1.E3

14GUG57B 05388.87743       50.     -130.                           -1.      1.E3

14GUG57C 05388.87743       50.      110.                           -1.      1.E3

/OUTPUT

BLANK BRANCH

BLANK SWITCH

BLANK SOURCE

BLANK OUTPUT

BLANK PLOT

BEGIN NEW DATA CASE

BLANK

6. ANEXO 2: Unifilar para a simulação do ATP.
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