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Joint Application of Electric Transmission Texas, LLC and Sharyland
Utilities L.P. to Amend Their Certificates of Convenience and Necessity
for the Proposed North Edinburg to Loma Alta Double-Circuit 345-kV

Transmission Line in Hidalgo and Cameron Counties, Texas

Municipalities for Alternative Routes
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Joint Application of Electric Transmission Texas, LLC and Sharyland PUC Docket No.41606
Utilities L.P. to Amend Their Certificates of Convenience and Necessity Attachment 5
for the Proposed North Edinburg to Loma Alta Double-Circuit 345 kV Page 1 of 15
Transmission Line in Hidalgo and Cameron Counties, Texas
Estimated Costs of Alternative Routes
Estimated Estimated * Estimated Estimated
Route Cost ETT Cost Sharyland | Additional Cost Cost Total
1 $ 166,998,000 $ 159,328,000 $ 10,000,000 $ 336,326,000
2 $ 196,003,000 $ 189,445,000 $ 18,000,000 $ 403,448,000
3 $ 185,151,000 $ 167,579,000 $ 14,000,000 $ 366,730,000
4 $ 178,809,000 $ 174,066,000 $ 13,000,000 $ 365,875,000
5 $ 173,809,000 $ 168,459,000 $ 16,000,000 $ 358,268,000
6 $ 180,630,000 $ 162,077,000 $ 15,000,000 $ 357,707,000
7 $ 192,061,000 $ 168,768,000 $ 15,000,000 $ 375,829,000
8 $ 183,518,000 $ 163,891,000 $ 17,000,000 $ 364,409,000
9 $ 175,800,000 $ 158,074,000 $ 11,000,000 $ 344,874,000
10 $ 169,199,000 $ 163,868,000 $ 10,000,000 $ 343,067,000
11 $ 183,767,000 $ 179,397,000 $ 15,000,000 $ 378,164,000
12 $ 190,058,000 $ 197,395,000 $ 18,000,000 $ 405,453,000
13 $ 183,822,000 $ 180,623,000 $ 14,000,000 $ 378,445,000
14 $ 183,832,000 $ 172,412,000 $ 14,000,000 $ 370,244,000
15 $ 180,753,000 $ 170,563,000 $ 13,000,000 $ 364,316,000
16 $ 182,450,000 $ 173,649,000 $ 15,000,000 $ 371,099,000
17 $ 170,078,000 $ 177,077,000 $ 15,000,000 $ 362,155,000
18 $ 173,686,000 § 174,169,000 $ 15,000,000 $ 362,855,000
19 $ 179,063,000 $ 173,121,000 $ 15,000,000 $ 367,184,000
20 $ 162,683,000 $ 153,701,000 $ 13,000,000 $ 329,384,000
21 $ 180,523,000 $ 179,721,000 $ 15,000,000 $ 375,244,000
22 $ 157,462,000 $ 148,432,000 $ 8,000,000 $ 313,894,000
23 $ 185,728,000 $ 182,944,000 $ 17,000,000 $ 385,672,000
24 $ 184,558,000 $ 171,372,000 $ 14,000,000 $ 369,930,000
25 $ 181,072,000 $ 173,762,000 $ 14,000,000 $ 368,834,000
26 $ 185,884,000 $ 183,455,000 $ 14,000,000 $ 383,339,000
27 $ 166,576,000 $ 153,659,000 $ 13,000,000 $ 333,235,000
28 $ 169,517,000 $ 165,967,000 $ 12,000,000 $ 347,484,000
29 $ 176,966,000 $ 164,378,000 $ 15,000,000 $ 356,344,000
30 $ 184,020,000 $ 164,079,000 $ 14,000,000 $ 362,099,000
31 $ 159,013,000 $ 162,397,000 $ 14,000,000 $ 335,410,000
32 $ 169,766,000 $ 170,463,000 $ 12,000,000 $ 352,229,000

*  Additional costs might be necessary to upgrade existing substations due to mutual coupling issues created by
constructing the proposed 345-kV transmission line parallel to existing transmission lines. The extent of the
upgrades will be determined once the final engineering design is completed for the approved route. The
existing substations names and owners are listed in a table on page 13 of this attachment. The cost to upgrade
each station is estimated to be approximately $1 million. These estimated costs are included in the “Other”
category for each route in the following tables.
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Transmission Line in Hidalgo and Cameron Counties, Texas
Route 1 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 48,704,000 $ 39,897,000 $ 88,601,000
Engineering and Design (Utility) $ 2,038,000 $ 1,172,000 $ 3,210,000
Engineering and Design (Contract) $ 4,598,000 $ 6,532,000 $ 11,130,000
Procurement of Material and Equipment | $ 74,748,000 $ 58,479,000 $ 133,227,000
Construction of Facilities (Utility) $ 295,000 $ 1,106,000 $ 1,401,000
Construction of Facilities (Contract) $ 36,615,000 $ 52,142,000 $ 88,757,000
Other $ - $ - $ 10,000,000
Estimated Total Cost $ 166,998,000 $ 159,328,000 $ 336,326,000
Route 2 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 57,103,000 $ 46,946,000 $ 104,049,000
Engineering and Design (Utility) $ 2,392,000 $ 1,172,000 $ 3,564,000
Engineering and Design (Contract) $ 5,036,000 $ 7,207,000 $ 12,243,000
Procurement of Material and Equipment | $ 88,088,000 $ 69,406,000 $ 157,494,000
Construction of Facilities (Utility) $ 346,000 $ 1,106,000 $ 1,452,000
Construction of Facilities (Contract) $ 43,038,000 $ 63,608,000 $ 106,646,000
Other $ - $ - $ 18,000,000
Estimated Total Cost $ 196,003,000 $ 189,445,000 $ 403,448,000
Route 3 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 54,225,000 $ 42,870,000 $ 97,095,000
Engineering and Design (Utility) b 2,294,000 $ 1,172,000 5 3,466,000
Engineering and Design (Contract) $ 4,835,000 $ 6,822,000 $ 11,657,000
Procurement of Material and Equipment | $ 84,370,000 $ 60,723,000 $ 145,093,000
Construction of Facilities (Utility) $ 332,000 $ 1,106,000 $ 1,438,000
Construction of Facilities (Contract) $ 39,095,000 $ 54,886,000 $ 93,981,000
Other $ - $ - $ 14,000,000
Estimated Total Cost $ 185,151,000 $ 167,579,000 $ 366,730,000
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Route 4 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 52,506,000 $ 40,509,000 $ 93,015,000
Engineering and Design (Utility) $ 2,156,000 $ 1,172,000 $ 3,328,000
Engineering and Design (Contract) $ 4,766,000 $ 6,666,000 $ 11,432,000
Procurement of Material and Equipment | $ 80,122,000 $ 64,998,000 $ 145,120,000
Construction of Facilities (Utility) $ 312,000 $ 1,106,000 $ 1,418,000
Construction of Facilities (Contract) $ 38,947,000 $ 59,616,000 $ 98,563,000
Other $ - $ - $ 13,000,000
Estimated Total Cost $ 178,809,000 $ 174,067,000 $ 365,876,000
Route 5 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 50,931,000 $ 40,882,000 $ 91,813,000
Engineering and Design (Utility) $ 2,144,000 $ 1,172,000 $ 3,316,000
Engineering and Design (Contract) $ 4,703,000 $ 6,583,000 $ 11,286,000
Procurement of Material and Equipment | $ 78,649,000 $ 62,063,000 $ 140,712,000
Construction of Facilities (Utility) $ 310,000 $ 1,106,000 $ 1,416,000
Construction of Facilities (Contract) $ 37,072,000 $ 56,653,000 $ 93,725,000
Other $ - $ ‘ - $ 16,000,000
Estimated Total Cost $ 173,809,000 $ 168,459,000 $ 358,268,000
Route 6 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 53,226,000 $ 40,165,000 $ 93,391,000
Engineering and Design (Utility) $ 2,195,000 $ 1,172,000 $ 3,367,000
Engineering and Design (Contract) $ 4,777,000 $ 6,412,000 $ 11,189,000
Procurement of Material and Equipment | § 81,327,000 $ 59,664,000 $ 140,991,000
Construction of Facilities (Utility) $ 317,000 $ 1,106,000 $ 1,423,000
Construction of Facilities (Contract) $ 38,788,000 $ 53,558,000 $ 92,346,000
Other 5 - $ - $ 15,000,000
Estimated Total Cost $ 180,630,000 $ 162,077,000 $ 357,707,000
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Route 7 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 57,483,000 $ 41,283,000 $ 98,766,000
Engineering and Design (Utility) $ 2,323,000 $ 1,172,000 $ 3,495,000
Engineering and Design (Contract) $ 4,948,000 $ 6,881,000 $ 11,829,000
Procurement of Material and Equipment | $ 85,475,000 $ 61,087,000 $ 146,562,000
Construction of Facilities (Utility) $ 336,000 $ 1,106,000 $ 1,442,000
Construction of Facilities (Contract) $ 41,496,000 $ 57,240,000 $ 98,736,000
Other $ - $ - $ 15,000,000
Estimated Total Cost $ 192,061,000 $ 168,769,000 $ 375,830,000
Route 8 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 54,952,000 $ 40,077,000 $ 95,029,000
Engineering and Design (Utility) $ 2,241,000 $ 1,172,000 $ 3,413,000
Engineering and Design (Contract) $ 4,801,000 $ 6,645,000 $ 11,446,000
Procurement of Material and Equipment | $ 82,473,000 $ 60,430,000 $ 142,903,000
Construction of Facilities (Utility) $ 324,000 $ 1,106,000 $ 1,430,000
Construction of Facilities (Contract) $ 38,727,000 $ 54,461,000 $ 93,188,000
Other $ - $ - $ 17,000,000
Estimated Total Cost $ 183,518,000 $ 163,891,000 $ 364,409,000
Route 9 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 52,156,000 $ 39,474,000 $ 91,630,000
Engineering and Design (Utility) $ 2,1 1‘6,()00 $ 1,172,000 $ 3,288,000
Engineering and Design (Contract) $ 4,739,000 $ 6,518,000 $ 11,257,000
Procurement of Material and Equipment | $ 78,141,000 $ 57,786,000 $ 135,927,000
Construction of Facilities (Utility) $ 306,000 $ 1,106,000 $ 1,412,000
Construction of Facilities (Contract) $ 38,342,000 $ 52,019,000 $ 90,361,000
Other $ - $ - $ 11,000,000
Estimated Total Cost $ 175,800,000 $ 158,075,000 $ 344,875,000
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Route 10 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 50,647,000 $ 42,492,000 $ 93,139,000
Engineering and Design (Utility) $ 1,095,000 $ 1,172,000 $ 2,267,000
Engineering and Design (Contract) $ 4,201,000 $ 6,853,000 $ 11,054,000
Procurement of Material and Equipment | $ 81,449,000 $ 59,224,000 $ 140,673,000
Construction of Facilities (Utility) $ 109,000 $ 1,106,000 $ 1,215,000
Construction of Facilities (Contract) $ 31,698,000 $ 53,021,000 $ 84,719,000
Other $ - $ - $ 10,000,000
Estimated Total Cost $ 169,199,000 $ 163,868,000 $ 343,067,000
Route 11 Transmission Facilities ETT Sharvyland TOTAL
Right-of-way and Land Acquisition $ 53,130,000 $ 45,190,000 $ 98,320,000
Engineering and Design (Utility) $ 1,171,000 $ 1,172,000 $ 2,343,000
Engineering and Design (Contract) $ 4,435,000 $ 7,103,000 $ 11,538,000
Procurement of Material and Equipment | $ 88,073,000 $ 66,221,000 $ 154,294,000
Construction of Facilities (Utility) $ 117,000 $ 1,106,000 $ 1,223,000
Construction of Facilities (Contract) $ 36,841,000 $ 58,606,000 $ 95,447,000
Other $ - $ - $ 15,000,000
Estimated Total Cost $ 183,767,000 $ - 179,398,000 $ 378,165,000
Route 12 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 57,071,000 $ 48,792,000 $ 105,863,000
Engineering and Design (Utility) $ 1,201,000 $ 1,172,000 $ 2,373,000
Engineering and Design (Contract) $ 4,443,000 $ 7,310,000 $ 11,753,000
Procurement of Material and Equipment | $ 90,403,000 $ 71,888,000 $ 162,291,000
Construction of Facilities (Utility) $ 120,000 $ 1,106,000 $ 1,226,000
Construction of Facilities (Contract) $ 36,820,000 $ 67,127,000 $ 103,947,000
Other $ - $ - $ 18,000,000
Estimated Total Cost $ 190,058,000 $ 197,395,000 $ 405,453,000

1653



Joint Application of Electric Transmission Texas, LLC and Sharyland PUC Docket No.41606
Utilities L.P. to Amend Their Certificates of Convenience and Necessity Attachment 5
for the Proposed North Edinburg to Loma Alta Double-Circuit 345 kV Page 6 of 15
Transmission Line in Hidalgo and Cameron Counties, Texas
Route 13 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 55,035,000 $ 45,740,000 $ 100,775,000
Engineering and Design (Utility) $ 1,155,000 $ 1,172,000 5 2,327,000
Engineering and Design (Contract) $ 4,404,000 $ 7,119,000 $ 11,523,000
Procurement of Material and Equipment | $ 86,876,000 $ 65,656,000 $ 152,532,000
Construction of Facilities (Utility) $ 116,000 $ 1,106,000 $ 1,222,000
Construction of Facilities (Contract) $ 36,236,000 $ 59,830,000 $ 96,066,000
Other $ - $ - $ 14,000,000
Estimated Total Cost $ 183,822,000 $ 180,623,000 $ 378,445,000
Route 14 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 53,931,000 $ 44,674,000 $ 98,605,000
Engineering and Design (Utility) $ 1,135,000 $ 1,172,000 $ 2,307,000
Engineering and Design (Contract) $ 4,423,000 $ 6,933,000 $ 11,356,000
Procurement of Material and Equipment | $ 86,684,000 $ 62,237,000 $ 148,921,000
| Construction of Facilities (Utility) $ 114,000 $ 1,106,000 $ 1,220,000
Construction of Facilities (Contract) $ 37,545,000 $ 56,291,000 $ 93,836,000
Other $ - $ - $ 14,000,000
Estimated Total Cost $ 183,832,000 $ 172,413,000 $ 370,245,000
Route 15 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 52,648,000 $ 43,659,000 $ 96,307,000
Engineering and Design (Utility) $ 1,138,000 $ 1,172,000 $ 2,310,000
Engineering and Design (Contract) $ 4,382,000 $ 6,909,000 $ 11,291,000
Procurement of Material and Equipment | $ 86,238,000 $ 62,482,000 $ 148,720,000
Construction of Facilities (Utility) $ 114,000 $ 1,106,000 $ 1,220,000
Construction of Facilities (Contract) $ 36,233,000 $ 55,236,000 $ 91,469,000
Other $ - $ - $ 13,000,000
Estimated Total Cost $ 180,753,000 $ 170,564,000 $ 364,317,000
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Route 16 Transmission Facilities ETT Sharyland TOTAL
‘Right-of-way and Land Acquisition $ 55,233,000 $ 43,664,000 $ 98,897,000
Engineering and Design (Utility) $ 1,147,000 $ 1,172,000 $ 2,319,000
Engineering and Design (Contract) $ 4,402,000 $ 6,931,000 $ 11,333,000
Procurement of Material and Equipment | $ 85,621,000 $ 63,904,000 $ 149,525,000
Construction of Facilities (Utility) $ 115,000 $ 1,106,000 $ 1,221,000
Construction of Facilities (Contract) $ 35,932,000 $ 56,873,000 $ 92,805,000
Other $ - $ - $ 15,000,000
Estimated Total Cost $ 182,450,000 $ 173,650,000 $ 371,100,000
Route 17 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 48,776,000 $ 44,555,000 $ 93,331,000
Engineering and Design (Utility) $ 1,122,000 $ 1,172,000 $ 2,294,000
Engineering and Design (Contract) $ 4,268,000 $ 6,949,000 $ 11,217,000
Procurement of Material and Equipment | $ 83,044,000 $ 65,813,000 $ 148,857,000
Construction of Facilities (Utility) $ 112,000 $ 1,106,000 $ 1,218,000
Construction of Facilities (Contract) $ 32,756,000 $ 57,483,000 $ 90,239,000
Other $ - $ - $ 15,000,000
Estimated Total Cost $ 170,078,000 $ 177,078,000 $ 362,156,000
Route 18 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 51,362,000 $ 44,219,000 $ 95,581,000
Engineering and Design (Utility) $ 1,110,000 $ 1,172,000 $ 2,282,000
Engineering and Design (Contract) $ 4,269,000 $ 6,981,000 $ 11,250,000
Procurement of Material and Equipment | $ 83,333,000 $ 63,654,000 $ 146,987,000
Construction of Facilities (Utility) $ 111,000 $ 1,106,000 $ 1,217,000
Construction of Facilities (Contract) $ 33,501,000 $ 57,037,000 $ 90,538,000
Other $ - $ - $ 15,000,000
Estimated Total Cost $ 173,686,000 $ 174,169,000 $ 362,855,000
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Route 19 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 53,127,000 $ 44,421,000 $ 97,548,000
Engineering and Design (Utility) $ 1,105,000 $ 1,172,000 $ 2,277,000
Engineering and Design (Contract) $ 4,371,000 $ 6,912,000 $ 11,283,000
Procurement of Material and Equipment | § 84,000,000 $ 62,592,000 $ 146,592,000
Construction of Facilities (Utility) $ 111,000 $ 1,106,000 $ 1,217,000
Construction of Facilities (Contract) $ 36,349,000 $ 56,919,000 $ 93,268,000
Other $ - $ - $ 15,000,000
Estimated Total Cost $ 179,063,000 $ 173,122,000 $ 367,185,000
Route 20 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 49,434,000 $ 37,969,000 $ 87,403,000
Engineering and Design (Utility) $ 1,977,000 $ 1,172,000 $ 3,149,000
Engineering and Design (Contract) $ 4,509,000 $ 6,265,000 $ 10,774,000
Procurement of Material and Equipment | § 72,996,000 $ 55,795,000 $ 128,791,000
Construction of Facilities (Utility) $ 286,000 $ 1,106,000 $ 1,392,000
Construction of Facilities (Contract) $ 33,481,000 $ 51,394,000 $ 84,875,000
Other $ - $ - $ 13,000,000
Estimated Total Cost $ 162,683,000 $ 153,701,000 $ 329,384,000
Route 21 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 55,039,000 $ 43,544,000 $ 98,583,000
Engineering and Design (Utility) $ 2,244,000 $ 1,172,000 $ 3,416,000
Engineering and Design (Contract) $ 4,713,000 $ 6,762,000 $ 11,475,000
Procurement of Material and Equipment | $ 81,774,000 $ 65,63 1,000 $ 147,405,000
Construction of Facilities (Utility) $ 324,000 $ 1,106,000 $ 1,430,000
Construction of Facilities (Contract) $ 36,429,000 $ 61,506,000 $ 97,935,000
Other $ - $ - $ 15,000,000
Estimated Total Cost $ 180,523,000 $ 179,721,000 $ 375,244,000
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Route 22 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 45,104,000 $ 37,304,000 $ 82,408,000
Engineering and Design (Utility) $ 1,927,000 $ 1,172,000 $ 3,099,000
Engineering and Design (Contract) $ 4,465,000 $ 6,386,000 $ 10,851,000
Procurement of Material and Equipment | $ 71,139,000 $ 54,145,000 $ 125,284,000
Construction of Facilities (Utility) $ 279,000 $ 1,106,000 $ 1,385,000
Construction of Facilities (Contract) $ 34,548,000 $ 48,320,000 $ 82,868,000
Other $ - $ - $ 8,000,000
Estimated Total Cost $ 157,462,000 $ 148,433,000 $ 313,895,000
Route 23 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 56,612,000 $ 44,621,000 $ 101,233,000
Engineering and Design (Utility) $ 2,252,000 $ 1,172,000 $ 3,424,000
Engineering and Design (Contract) $ 4,781,000 $ 6,947,000 $ 11,728,000
Procurement of Material and Equipment | $ 83,330,000 $ 67,125,000 $ 150,455,000
Construction of Facilities (Utility) $ 325,000 $ 1,106,000 $ 1,431,000
Construction of Facilities (Contract) $ 38,428,000 $ 61,973,000 $ 100,401,000
Other $ - $ - $ 17,000,000
Estimated Total Cost $ 185,728,000 $ 182,944,000 $ 385,672,000
Route 24 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 55,946,000 $ 42,240,000 $ 98,186,000
Engineering and Design (Utility) $ 2,240,000 $ 1,172,000 $ 3,412,000
Engineering and Design (Contract) $ 4,771,000 $ 6,739,000 $ 11,510,000
Procurement of Material and Equipment | $ 82,982,000 $ 62,872,000 $ 145,854,000
Construction of Facilities (Utility) $ 324,000 $ 1,106,000 $ 1,430,000
Construction of Facilities (Contract) $ 38,295,000 $ 57,245,000 $ 95,540,000
Other $ - $ - $ 14,000,000
Estimated Total Cost $ 184,558,000 $ 171,374,000 $ 369,932,000
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Route 25 Transmission Facilities ETT Sharyland TOTAL

Right-of-way and Land Acquisition $ 55,495,000 $ 40,756,000 $ 96,251,000
Engineering and Design (Utility) $ 2,201,000 $ 1,172,000 $ 3,373,000
Engineering and Design (Contract) $ 4,728,000 $ 6,650,000 $ 11,378,000
Procurement of Material and Equipment | $ 80,984,000 $ 65,468,000 $ 146,452,000
Construction of Facilities (Utility) $ 318,000 $ 1,106,000 $ 1,424,000
Construction of Facilities (Contract) $ 37,346,000 $ 58,611,000 $ 95,957,000
Other $ - $ - $ 14,000,000
Estimated Total Cost $ 181,072,000 $ 173,763,000 $ 368,835,000
Route 26 Transmission Facilities ETT Sharyland TOTAL

Right-of-way and Land Acquisition $ 55,766,000 $ 44,315,000 $ 100,081,000
Engineering and Design (Utility) $ 2,247,000 $ 1,172,000 $ 3,419,000
Engineering and Design (Contract) $ 4,814,000 $ 6,908,000 $ 11,722,000
Procurement of Material and Equipment | $ 83,392,000 $ 66,850,000 $ 150,242,000
Construction of Facilities (Utility) $ 325,000 $ 1,106,000 $ 1,431,000
Construction of Facilities (Contract) $ 39,340,000 $ 63,104,000 $ 102,444,000
Other $ - $ - $ 14,000,000
Estimated Total Cost $ 185,384,000 $ 183,455,000 $ 383,339,000
Route 27 Transmission Facilities ETT Sharyland TOTAL

Right-of-way and Land Acquisition $ 47,070,000 $ 37,911,000 $ 84,981,000
Engineering and Design (Utility) $ 2,087,000 $ 1,172,000 $ 3,259,000
Engineering and Design (Contract) $ 4,642,000 $ 6,337,000 $ 10,979,000
Procurement of Material and Equipment | $ 76,454,000 $ 56,586,000 $ 133,040,000
Construction of Facilities (Utility) $ 302,000 $ 1,106,000 $ 1,408,000
Construction of Facilities (Contract) $ 36,021,000 $ 50,548,000 $ 86,569,000
Other $ - $ - $ 13,000,000
Estimated Total Cost $ 166,576,000 $ 153,660,000 $ 333,236,000
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Route 28 Transmission Facilities ETT Sharyland TOTAL

Right-of-way and Land Acquisition $ 48,287,000 $ 41,608,000 $ 89,895,000
Engineering and Design (Utility) $ 2,162,000 $ 1,172,000 $ 3,334,000
Engineering and Design (Contract) $ 4,660,000 $ 6,814,000 $ 11,474,000
Procurement of Material and Equipment | $ 78,536,000 $ 61,040,000 $ 139,576,000
Construction of Facilities (Utility) $ 312,000 $ 1,106,000 $ 1,418,000
Construction of Facilities (Contract) $ 35,560,000 $ 54,228,000 $ 89,788,000
Other $ - $ - $ 12,000,000
Estimated Total Cost $ 169,517,000 $ 165,968,000 $ 347,485,000
Route 29 Transmission Facilities ETT Sharyland TOTAL

Right-of-way and Land Acquisition $ 52,838,000 $ 41,387,000 $ 94,225,000
Engineering and Design (Utility) $ 2,186,000 $ 1,172,000 $ 3,358,000
Engineering and Design (Contract) $ 4,691,000 $ 6,661,000 $ 11,352,000
Procurement of Material and Equipment | $ 80,352,000 $ 60,041,000 $ 140,393,000
Construction of Facilities (Utility) $ 316,000 $ 1,106,000 $ 1,422,000
Construction of Facilities (Contract) 1s 36,583,000 $ 54,012,000 $ 90,595,000
Other $ - $ - $ 15,000,000
Estimated Total Cost $ 176,966,000 $ 164,379,000 $ 356,345,000
Route 30 Transmission Facilities ETT Sharyland TOTAL

Right-of-way and Land Acquisition $ 55,515,000 $ 42,673,000 $ 98,188,000
Engineering and Design (Utility) $ 2,266,000 $ 1,172,000 $ 3,438,000
Engineering and Design (Contract) $ 4,792,000 $ 6,894,000 $ 11,686,000
Procurement of Material and Equipment | $ 82,979,000 $ 59,177,000 $ 142,156,000
Construction of Facilities (Utility) $ 327,000 $ 1,106,000 $ 1,433,000
Construction of Facilities (Contract) $ 38,141,000 $ 53,057,000 $ 91,198,000
Other $ - $ - $ 14,000,000
Estimated Total Cost $ 184,020,000 $ 164,079,000 $ 362,099,000
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Route 31 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 42,358,000 $ 38,842,000 $ 81,200,000
Engineering and Design (Utility) $ 1,043,000 $ 1,172,000 $ 2,215,000
Engineering and Design (Contract) $ 4,186,000 $ 6,401,000 $ 10,587,000
Procurement of Material and Equipment | § 78,857,000 $ 61,172,000 $ 140,029,000
Construction of Facilities (Utility) $ 104,000 $ 1,106,000 $ 1,210,000
Construction of Facilities (Contract) $ 32,465,000 $ 53,705,000 $ 86,170,000
Other $ - $ - $ 14,000,000
Estimated Total Cost $ 159,013,000 $ 162,398,000 $ 335,411,000
Route 32 Transmission Facilities ETT Sharyland TOTAL
Right-of-way and Land Acquisition $ 48,030,000 $ 44,691,000 $ 92,721,000
Engineering and Design (Utility) $ 1,133,000 $ 1,172,000 $ 2,305,000
Engineering and Design (Contract) $ 4,236,000 $ 6,951,000 $ 11,187,000
Procurement of Material and Equipment | § 84,163,000 $ 61,700,000 $ 145,863,000
Construction of Facilities (Utility) $ 113,000 $ 1,106,000 $ 1,219,000
Construction of Facilities (Contract) $ 32,091,000 $ 54,844,000 $ 86,935,000
Other $ - $ - $ 12,000,000
Estimated Total Cost $ 169,766,000 $ 170,464,000 $ 352,230,000
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Estimated Costs of Substations

AEF TCC North Edinburg Substation Facilities
(Expansion of Fxisting Substation)

Right-of-way and Land Acquisition $ -
Engineering and Design (Utility) $ 423,000
Engineering and Design (Contract) $ 714,000
Procurement of Material and Equipment (including stores) | $ 2,195,000
Construction of Facilities (Utility) $ 371,000
Construction of Facilities (Contract) 5 1,411,000
Other (all costs not included in the above categories) $ -
Estimated Total Cost $ 5,114,000

Estimated costs for the expansion of the existing AEP TCC North Edinburg Substation for
the 11 routes that exit the substation to the east. The routes that exit the substation to the

east are routes 20 through 30.

——_——_H?) m :Suubstation[ Substation Facilities

Right-of-way and Land Acquisition $ -
Engineering and Design (Utility) $ 609,000
Engineering and Design (Contract) $ 1,029,000
Procurement of Material and Equipment (including stores) | $ 3,163,000
Construction of Facilities (Utility) $ 534,000
Construction of Facilities (Contract) $ 2,033,000
Other (all costs not included in the above categories) $ -
Estimated Total Cost $ 7,368,000

Estimated costs for the expansion of the existing AEP TCC North Edinburg Substation for
the 21 routes that exit the substation to the west include the costs in the above table plus the
cost to modify and relocate an existing 138-kV transmission line. The routes that exit the
substation to the west are routes 1 through 19, 31, and 32.
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Sharyland Loma Alta
(Expansion of Existing BPUB Substation)

Substation Facilities

Right-of-way and Land Acquisition

$ 1,635,000
Engineering and Design (Utility) $ 83,000
Engineering and Design (Contract) $ 2,639,000
Procurement of Material and Equipment (including stores) | $ 20,093,000
Construction of Facilities (Utility) $ -
Construction of Facilities (Contract) $ 10,386,000
Other (all costs not included in the above categories) $ N
Estimated Total Cost $ 34,836,000
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THE TEXAS CONNECTION

January 23, 2012

Mr. John S. Bruciak

General Manager & CEO
Brownsville Public Utilities Board
1425 Robinhood Drive
Brownsville, TX 78523

Mr. Robert W, Bradish

Managing Director, Transmission Planning & Business Dev
American Electric Power

700 Morrison Road

Gahanna, OH 43230

Mr. Mark Caskey
Senior Vice President
Sharyland Utilities

1900 North Akard Street
Dallas, TX 75201-2300

Mr. Calvin Crowder
President

Electric Transmission Texas
400 W 15™ St, Ste 800
Austin, TX 78701-1677

RE: Cross Valley project

On January 17, 2012 the Electric Reliability Council of Texas (ERCOT) Board of Directors
endorsed the following Tier 1 transmission project as needed to support the reliability of the
ERCOT transmission system:

Cross Valley Project:

* Construct a new single circuit 345 kV line from North Edinburg to Loma Alta, on
double-circuit capable structures, routed in proximity to the existing South McAllen
Substation

¢ Construct a new single circuit 138 kV line with a rating of at least 215 MVA from La
Palma to Palo Alto

Further, the ERCOT Board of Directors deemed the new North Edinburg to Loma Alta 345 kV
line portion of the project critical to the reliability of the ERCOT System. Additional details on
this project are included in the Attachment A to this letter.

Austin Taylor
7620 Metro Center Drive 2705 West Lake Drive
Austin, Texas 78744 Taylor, Texas 76574
Tel. 512.225.7000 | Fax 512.225.7020 Tel. 512.248.3000 | Fax 512.248.3095
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This project was supported throughout the ERCOT planning process, which included
participation of all market segments through the ERCOT Regional Planning Group (RPG).
ERCOT’s recommendation to the Board of Directors was reviewed by the ERCOT RPG and the
ERCOT Technical Advisory Committee (TAC). This project is very important to the continued
reliability of the bulk electric system in the ERCOT Region. ERCOT staff looks forward to the
successful completion of the work and is ready to assist you with any planning and operations
related activities.

Should you have any questions please contact me at any time.

Sincerely,

fut but}

Kent Saathoff
Vice President, System Planning and Operations
Electric Reliability Council of Texas

cc: Temujin Roach, PUCT
Trip Doggett, ERCOT
Dan Woodfin, ERCOT
Jeff Billo, ERCOT
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ERCOT Independent Review of the Sharland and BPUB Cross Valley Project

© 2011 Electric Reliability Council of Texas, Inc.

Version 1.0

Systemn Planning
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Version

Description

Author(s)

12/19/2011

1.0

Final

Audrey Zhou, Prabhu
Gnanam, Jeff Billo

© 2011 Electric Reliability Council of Texas, Inc. All rights reserved.
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1. Introduction

The Brownsville area is located at the southernmost portion of the Lower Rio Grande Valley (LRGV)
area in the ERCOT system along the international border with Mexico. There are three (3) electric
utilities that have service areas in Brownsville and surrounding areas. The bulk of the electrical
service inside the city is supplied by Brownsville Public Utilities Board (BPUB), the city-owned, non-
profit utility. The other distribution service providers are American Electric Power — Texas Central
Company and Magic Valley Electric Cooperative.

Currently, the load is primarily served by four 138 kV lines and the Silas Ray natural gas and oil-fired
plant owned and operated by BPUB. The total generation capability of the Silas Ray power plant is
approximately 120 megawatts. One of the units is sixty (60) years old. Figure 1 shows the east LRGV
area of the ERCOT system including the Brownsville area,

s

MEXICO

Figure 1: Map of east Lower Rio Grande Valley area

Brownsville is the 16" largest city in Texas. Due to its proximity to the Gulf of Mexico and being at
the southem edge of the ERCOT system, the area has experienced multiple storm related forced
outages and rolling blackouts in the past. Additionally, the transmission utilities in the area have
experienced difficulty in taking lines out for maintenance due to the reliance on only one power plant
and a limited number of transmission circuits to support the area.

Figure 2 depicts the historical summer and winter peak demand levels for the BPUB area over the past
two decades. The Brownsville area has experienced high population and economic growth and
consequently high electric load growth rates. In addition to the normal load growth, BPUB has also
projected new industrial load of 250 MW in the 2014 timeframe near the Port of Brownsville. While
this 250 MW does not reflect a specific end-use consumer, it reflects BPUB?’s estimate of the load that
could be added at this location if sufficient transmission capacity was available to serve it, based on

© 2011 Electric Reliability Council of Texas, Inc. All rights reserved.
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previous economic development activity and prior industrial load interconnection requests received by
BPUB. Figure 3 shows the projected BPUB summer and winter load growth with the expected
industrial load assumed to start in 2014.

Historical Winter & Summer Peak Demand, BPUB

s
S
T . .
] i | B winter
E { | @ summer
a
E 4
3
o
Figure 2: Historical BPUB Summer & Winter Peak Demand, 1990-2011
Projected Winter & Summer Peak Demand, Industrial Load
Growth, BPUB
700
D winter
@ summer

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year

Figure 3: Projected BPUB Summer & Winter Peak Demand with the 250 MW industrial load addition
in2014

© 2011 Electric Reliability Councli of Texas, Inc. All rights reserved. 3
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In order to provide transmission infrastructure that meets ERCOT reliability criteria and supports
BPUB’s projected load including industrial load additions of 250 MW, Sharyland Utilities (Sharyland)
and BPUB proposed the following improvements:

o Construct a new 345 kV bus at the existing Loma Alta station with one (1) 345/138 kV
autotransformer

¢ Construct a new 345kV transmission line from the existing 345 kV La Palma station to a new
345 kV Loma Alta bus (~14 miles)

e Consfruct a new 345 kV transmission line from the new 345 kV Loma Alta bus to a new 345
kV bus at the existing Frontera station across the LRGV (~ 59 miles)

ERCOT analyzed the system needs and reviewed the proposed project along with several other
alternative projects.

2. Study Approach

The Steady State Working Group (SSWG) 2016 summer peak base case (updated in April 2011) was
modified to reflect updated information related to the study area, and the resulting study case was
evaluated to determine if there were any reliability criteria exceedances in the east LRGV and
Brownsville area.

There are two existing wind plants (Penascal and Gulf Wind) and two planned wind plant additions
(Magic Valley Wind Project and Los Vientos) in the study area. Based on 2010 coastal wind output
data, it was decided to set the dispatch of the wind plants in the area to 10% of their capacity for the
study. This value was near the 10" percentile output for high load hours which, although
conservative, seemed appropriate given the lack of history for Texas coastal wind plant data and the
low number of plants with operational history. The Railroad DC tie was assumed to be set at zero
export and import for the extent of this study.

The SSWG 2016 summer peak base case was modified with the following changes to create the 2016
study case:

* Add a new 163 mile, single circuit 345 kV line from Laredo Lobo to Rio Bravo to North
Edinburg with 50% series compensation

® Reconductor the existing Lon Hill-Nelson Sharpe-Ajo-Rio Hondo 345 kV line and Lon
Hill-North Edinburg 345 kV line to 1988/2426 MV A normal/emergency rating

e Upgrade the South McAllen to Las Milpas to Stewart Road 138 kV line to 395/476 MVA
normal/emergency rating (identified as Reliability Project in 2011 Five-Year
Transmission Plan)

o The dispatch of the Penascal, Gulf Wind, Magic Valley Wind Project and Los Vientos
wind plants were set at 10% of their capacity

e Silas Ray Unit 5 (10 MW) was turned off in the model for the extent of the analysis
because it was decided to not count on the availability of this unit to solve the local
reliability constraints for the timeframe of this study due to its age (~60 years) and
technology (small gas steam, non-reheat).

© 2011 Electric Reliability Council of Texas, Inc. All rights reserved.
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®  All other generation in the LRGV was set at maximum output with the exception of the
hydro powered units which were left at their base case output

During the course of the RPG review of this project, RPG members did not come to a consensus about
whether it was appropriate to plan the system based on the inclusion of the potential 250 MW
industrial load additions in Brownsville (modeled at the Loma Alta substation). However, based on
BPUB’s account of historical load interconnection requests at the Port of Brownsville that have been
unfulfilled due to limited transmission capacity, ERCOT agreed to perform a sensitivity study to
evaluate the system needs with and without the 250 MW load additions.

The evaluation consisted of AC contingency analysis in accordance with NERC and ERCOT criteria.
Several transmission improvement options were studied in order to resolve the reliability criteria
exceedances found in the 2016 study case. An additional sensitivity analysis was performed using a
2020 summer peak case to allow the longer-term needs of the area to be taken into account in the
cutrent decision.

3. Study Case Evaluation

ERCOT performed a power flow AC contingency analysis on the 2016 summer peak study case to
find reliability issues that did not meet the NERC or ERCOT planning criteria. The results of the
power flow analysis indicated that the worst single contingency is the loss of a 138 kV line combined
with the loss of the largest generator' in the Brownsville area. For this contingency, there are several
thermal overloads under pre-contingency and post-contingency conditions even in the case without the
250 MW Joad additions. Figure 4 shows the thermal overloads observed in the Brownsville area
without the 250 MW load additions. The resulting overloads cannot be relieved by redispatch of the
‘generation in the LRGV area. There were no voltage violations under base case or contingency. The
results of this analysis are listed below:

2016 Summer Peak Reliability Results without the new 250 MW load:
Pre-contingency overloads:

* Rio Hondo - East Rio Hondo 138 kV line (108.9% of normal rating)
Post-contingency overloads (except overflow in base case):

* LaPalma - Cavazos line 138 kV (114.8% of contingency rating)

* La Palma— Los Fresnos 138 kV line (109.3% of contingency rating)

* Military Highway — Cavazos 138 kV line ( 107.6% of contingency rating)

' The loss of generator is modeled as the loss of combined cycle train in the Silas Ray plant.

© 2011 Electric Reliability Council of Texas, Inc. All rights reserved.
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. Base Case violations

. Post-contingency violations

Figure 4: 2016 Thermal overloads in Brownsville area without 250 MW load

This analysis was repeated on a case that included the 250 MW load additions. Figure 5 shows the
thermal overloads observed in the Brownsville area with the 250 MW load additions. There were no
voltage violations under base case or contingency. The results of this analysis are listed below:

2016 Summer Peak Reliability analysis including the new 250 MW load
Pre-contingency overloads:

* Rio Hondo — East Rio Hondo 138 kV line (152.7% of normal rating)

e East Rio Hondo — Central Avenue Sub 138 kV line (141.4% of normal rating)

¢ LaPalma - Los Fresnos 138 kV line (124.3% of normal rating)

¢ LaPalma- Cavazos line 138 kV (115.0% of normal rating)

¢ Loma Alta — Los Fresnos 138 kV line ( 108.8% of normal rating)

* Military Highway — Cavazos 138 kV line (108.0% of normal rating)

© 2011 Electric Reliabllity Council of Texas, Inc. All rights reserved. 6
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Post-contingency overloads:
e Loma Alta — Carbide Valley line 138 kV (158.3% of contingency rating)
e LaPalma — Laureles Sub 138 kV line (118.5% of contingency rating)
* Port Isabel — Laureles Sub 138 kV line (114.1% of contingency rating)
* LaPalma 345/138 kV transformer (109.7% of contingency rating)
¢ Aderhold to Hidalgo Energy Center 138 kV line (100.5% of contingency rating)

. Base GCase viclations

. fest-contingency violations

=

Figure 5: 2016 Thermal overloads in Brownsville Area‘including the 250 MW load

2016 Summer Peak N-1-1 Reliability analysis without the new 250 MW load

The Brownville system is primarily served by four (4) 138 kV lines originating from the La Palma and
Rio Hondo substations. The Rio Hondo 345 kV station is supported by two 345 kV lines from Corpus
Christi and North Edinburg, respectively. The N-1-1 contingency involving the loss of the two (2) 345
kV lines supporting the Rio Hondo substation would result in the Brownville area load served by only
the 138 kV system from the west side of the LRGV. Without a 345 kV source, the cross Valley 138
kV lines that serve Brownsville will be significantly loaded and the only viable mitigation plan would
involve significant load shed in the Brownsville area (even without the industrial load additions in

© 2011 Electric Reliability Council of Texas, Inc. All rights reserved.
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Brownsville). Similar heavy line loadings were observed for the N-1-1 contingency loss of the La
Palma — Rio Hondo 345 kV line and the La Palma — Rio Hondo 138 kV line.

Some of the major post-épntingency (> 120%) N-1-1 overloads:
*  Weslaco Unit to Stewart Road 138 kV line (159.1 % of contingency rating)
*  Weslaco Switching Station to Weslaco 138 kV line (147.9% of contingency rating)
* Aderhold to Hidalgo Energy Center 138 kV line (142.9% of contingency rating)
* Elsato Aderhold 138 kV line (133.8% of contingency rating)
* Heidelberg to Weslaco 138 kV line (132.3% of contingency rating)
* Bums to Heidelberg 138 kV line (124.6% of contingency rating)
*  Wesmer to Weslaco Unit 138 kV line (121.6% of contingency rating)

N-1-1 overloads (>120%) for prior outage of La Palma — Rio Hondo 345kV line
¢ Harlingen to Oleander 138 kV line (167.24% of contingency rating)
* Rio Hondo — East Rio Hondo 138 kV line (165.2% of contingency rating)
* East Rio Hondo — Central Avenue Sub 138 kV line (157.3% of contingency rating)
* Haine Dr. to Oleander 138 kV line (157% of contingency rating)
*  Weslaco Unit to Stewart Road 138 kV line (127.9 % of contingency rating)
* LaPalma to Haine Dr. 138 kV line (121.7% of contingency rating)

It was determined that it would require ~365 MW of load shed in the LRGV to mitigate the N-1-1
contingency (loss of the two (2) 345 kV lines supporting the Rio Hondo substation) exceedances to
below 100% of the contingency rating. Approximately 290 MW of the 365 MW load shed would
affect the Brownsville area which has a peak load forecast of ~627 MW (excluding the new 250 MW
load) in 2016. Figure 6 shows the Brownville load area which would be affected by the 290 MW load
shed.

Due to the severity of these N-1-1 overloads and the amount and multiple locations of load shed that
would be needed to mitigate all the N-1-1 overloads, it is neither practical nor reliable to implement a
post-contingency N-1-1 mitigation plan. Some of these N-1-1 overloads are greater than 150% of the
contingency rating which could cause uncontrolled tripping and eventually lead to system cascading.
In real-time if the first contingency were to occur, the system operators would have to implement
mitigation plans for pre-contingency load shed in order to prepare for the next contingency. It is
determined that in order to reduce the N-1-1 post contingency overloads to less than 120% of the
contingency rating, it would require ~175 MW of load shed in the LRGV following the loss of the
first contingency.

With the addition of the 250 MW load in Brownsville, the same N-1-1 contingency would result in a
voltage collapse in the Brownsville area. Any mitigation plan to resolve this would require significant
pre-contingency load shed (greater than ~175 MW) to prevent the voltage collapse in the Brownsville
area.

Figure 7 shows the projected 2016 load duration curve for the Brownsville area that illustrates the load
shed exposure for N-1-1 conditions,

© 2011 Electric Reliability Council of Texas, Inc. All rights reserved.
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Figure 6: Map of the Brownsville N-1-1 load shed area
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Figure 7: 2016 Load duration curve for Brownsville area (without 250 MW industrial load additions)

Also it is difficult to take a maintenance or construction related outage of one of these lines 345 kV
lines at Rio Hondo because the next contingency would leave the Brownsville area exposed to load
shed under moderate to high load conditions . Moreover, owners and operators of both generation
resources and fransmission assets must schedule maintenance and construction outages during short

© 2011 Electric Reliabllity Council of Texas, Inc. All rights reserved. 9

1676



PUC Docket No. 41606

Attachment 6
Page 14 of 32

windows in the spring and fall. Figure 8 shows the historical maximum daily peak for 2010-2011
timeframe with the 2012 load level that could be supported for maintenance outages based on the N-1-
I condition. It is estimated that during the 2010-2011 time frame there were ~180 days when the load
was low enough to allow for these maintenance outage conditions. It should be noted that based on the
2016 load projections this maintenance outage window will be significantly smaller.
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Figure 8: Historical maximum daily peak for 2010-201 lfor Brownsville Area

Based on the N-1-1 reliability analysis, it is determined that the east LRGV area will be exposed to
significant load shed risk for the loss of one 345 kV source (N-1) to the Brownsville area. The N-1-1
risk will be worse with the 250 MW load additions at Brownsville area and cause voltage collapse in
the Brownsville area under these conditions if transmission improvements are not made. NERC and
ERCOT planning criteria allow for the controlled shedding of load under N-1-1 contingency
conditions. The LRGV situation is unique in ERCOT due to the amount of load shed that would be
required to keep facilities within their applicable ratings and the proportion of total load in an area that
would need to be shed. While there may be a few places in ERCOT with similar amounts of total
MW of load shed needed under N-1-1 conditions, nowhere else is the proportion of total load in a
metropolitan area so high. This also corresponds to a significant amount of time that the load would
be exposed to these conditions which may make it difficult to perform maintenance of the
transmission and generation facilities in the area. Further, a substantial amount of load would have to
be shed after the first contingency in order to prevent cascading following a second contingency. Due
to the above considerations, it was decided to include this N-1-1 contingency as part of the reliability
analysis for project consideration.
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4. Description of Project Alternatives and Reliability Analysis

Multiple project alternatives were studied to solve the reliability criteria exceedances in two separate
scenarios. The two scenarios and corresponding project alternatives are discussed below:

Scenario 1:

Scenario | assumed 2016 load conditions without the 250 MW load additions in Brownsville. The
options studied for Scenario 1 are described as follows:

Submitted Option- Sharyland and BPUB proposal
e Construct a new 345kV bus at the Loma Alta station with two (2) 345/138kV
autotransformers
o Construct a new 345kV bus at the Frontera station with one 345/138kV autotransformer

® Construct a new La Palma-Loma Alta 345kV line (~14 miles) on new ROW using double
circuit capable towers with one circuit in place

* Construct a new Frontera-Loma Alta 345kV line (~59 miles) on new ROW using double
circuit capable towers with one circuit in place

The cost estimate for the Submitted Option is $259.9M. It should be noted that Sharyland Utilities and
BPUB reviewed and updated the cost estimate during the ERCOT Independent Review which resulted
in the cost estimate stated above which is higher than what was originally submitted to the RPG.
Additionally, both AEP and Sharyland Utilities provided ERCOT with cost estimates for new 345 kV
line construction. AEP’s estimate was approximately $2.4M per mile for double circuit capable
towers with one circuit in place. The Sharyland Utilities estimate for similar construction was $2.06M
per mile. In order to be consistent all estimates used in this report for new 345 kV line construction
assumed the higher estimate ($2.4M per mile).

Below are the contingency analysis results with the Submitted Option implemented in the study
model:

N-1-1 Post-contingency overloads: (prior outage of the Rio Hondo-Ajo 345 kV line)
¢ Aderhold to Hidalgo Energy Center 138 kV line (110.2% of contingency rating)
* Elsato Aderhold 138 kV line (101.4% of contingency rating)

Approximately 48 MW of load would need to be shed in order to resolve the above overloads.

N-1-1 Post-contingency overloads: (prior outage of the La Palma-Rio Hondo 345 kV line)
* Rio Hondo - East Rio Hondo 138 kV line (116.3% of contingency rating)
¢ East Rio Hondo — Central Avenue Sub 138 kV line (108.7% of contingency rating)
* Harlingen to Oleander 138 kV line (102.2% of contingency rating)

Approximately 64 MW of load would need to be shed in order to resolve the above overloads.
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While the above N-1-1 contingency results would still require some load shed, the amount of load
shed is considered feasible to execute and the loading on the lines are low enough such that pre-
contingency load shed would not be required. There were no other post-contmgency overloads in the
LRGYV in Scenario 1 with the Submitted Option.

Several additional options were studied in order to resolve the reliability criteria exceedances. In
order to reduce or eliminate the load shed for the N-1-1 contingency condition it was found that a new
345 kV source from the west side of the LRGV was required. Alternatives were analyzed for
originating a 345 kV line from North Edinburg 345 kV station, Frontera 138 kV station, Railroad 138
kV station, and South McAllen 138 kV station. The Railroad and South McAllen stations were found
to be less effective in reducing the N-1-1 overloads.

However, it is recommended that the line be routed near the existing South McAllen 138 kV station in
order to support the long-term needs of the west side of the LRGV. This is explained further in
Section 5. Also, for this reason, the option of sourcing the 345 kV line from South McAllen was kept
as a project alternative in the study.

In order to support the long-term needs of the Brownsville/ Harlingen area, two termination points
were considered feasible: La Palma 345 kV station and Loma Alta 138 kV station. When terminating
at La Palma 345 kV station, an additional 138 kV line improvement was found to be necessary to
support the load growth in the Brownsville area (excluding the 250 MW load addition). The
following three 138 kV project alternatives were considered:

Option A
e Rebuild La Palma-Cavazos-Mlhtary nghway 138 kV line (~21 miles) with a rating of at
least 430 MVA
* Rebuild La Palma-Los Fresnos-Loma Alta 138 kV line (~22 miles) with a rating of at least
430 MVA

The cost estimate for Option A is $87.3M.

Option B

* Construct a new La Palma-Palo Alto 138 kV line (~12 mlles) on new Right of Way (ROW)
with a rating of at least 215 MVA

The cost estimate for Option B is $18.5M.

Option C
¢ Rebuild and convert La Palma-Brownsville SS-Brownsville City 69 kV line (~22 miles) to a
138 kV line

¢ Adda 138 kV ring bus and new 138/69 kV autotransformer at Brownsville
The cost estimate for Option C is $54.3M.
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Option D

¢ Rebuild a portion of the existing La Palma-Brownsville (via Cavazos) 69 kV line for 138 kV
operation with a rating of at least 215 MVA and terminate the line into the existing Military
Highway to Palo Alto 138 kV transmission line at a new substation or the existing Olmito or
Palo Alto 138 kV substations (~18.5 miles, partial new ROW)

* Add a 69 kV bus and a 138/69 kV autotransformer at the 138 kV termination point and
construct a 69 kV line out of the substation to connect to the existing 69 kV line to
Brownsville

The cost estimate for Option D is $30.8M.

All four project alternatives solved the reliability criteria exceedances. Since Option B had a
significantly lower capital cost when compared to the other options it was the preferred alternative
even though it will require new ROW. Therefore, Option B was incorporated into all of the project
alternatives that terminate at the La Palma 345 kV station (Options 1, 2 and 4).

The following project alternatives were evaluated for Scenario 1:

Option 1
e Construct a new La Palma-Palo Alto 138 kV line (~12 miles) on new ROW with a rating of at
least 215 MVA

* Construct a new La Palma-Frontera 345 kV line (double circuit capable with one circuit in
place) routed in proximity to the existing South McAllen Substation (~ 56.6 miles) on new
ROW

e Construct a new 345kV bus at the Frontera station with one 345/138kV autotransformer

The cost estimate for Option 1 is $204.2M. Below are the contingency analysis results with Option 1
implemented in the study model:

N-1-1 Post-contingency overloads: (prior outage of the Rio Hondo-Ajo 345 kV line)
e Aderhold to Hidalgo Energy Center 138 kV line (111.4% of contingency rating)
* Azteca to Hidalgo Energy Center 138 kV line (102.8% of contingency rating)
* Elsa to Aderhold 138 kV line (102.5% of contingency rating)

Approximately 53 MW of load would need to be shed in order to resolve the above overloads.

N-1-1 Post-contingency overloads: (prior outage of the La Palma-Rio Hondo 345 kV line)
¢ Rio Hondo —East Rio Hondo 138 kV line (124.6% of contingency rating)
¢ East Rio Hondo — Central Avenue Sub 138 kV line (116.9% of contingency rating)
* Harlingen to Oleander 138 kV line (105.2% of contingency rating)
® Azteca to Hidalgo Energy Center 138 kV line (100.5% of contingency rating)

Approximately 123 MW of load would need to be shed in order to resolve the above overloads.

There were no other post-contingency overloads in the LRGV in Scenario 1 with Option 1.
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Option 2

Construct a new La Palma-Palo Alto 138 kV line (~12 miles) on new ROW with a rating of at
least 215 MVA

Construct a new La Palma-South McAllen 345 kV line (double circuit capable with one
cireuit in place) (~ 42.2 miles) on new ROW

Construct a new 345kV bus at the South McAllen station with one 345/138kV
autotransformer

The cost estimate for Option 2 is $168.2M. Below are the contingency analysis results with Option 2
implemented in the study model:

N-1-1 Post-contingency overloads: (prior outage of the Rio Hondo-Ajo 345 kV line)

Aderhold to Hidalgo Energy Center 138 kV line (118.3% of contingency rating)
Elsa to Aderhold 138 kV line (109.4% of contingency rating)

West McAllen to North McAllen 138 kV line (107.7% of contingency rating)
Azteca to Hidalgo Energy Center 138 kV line (106% of contingency rating)
Azteca to SE Edinburg 138 kV line (103% of contingency rating)

Approximately 152 MW of load would need to be shed in order to resolve the above overloads.

N-1-1 Post-contingency overloads: (prior outage of the La Palma-Rio Hondo 345 kV line)

Rio Hondo — East Rio Hondo 138 kV line (129.6% of contingency rating)

East Rio Hondo — Central Avenue Sub 138 kV line (121.9% of contingency rating)
Harlingen to Oleander 138 kV line (113.5% of contingency rating)

Azteca to Hidalgo Energy Center 138 kV line (102.6% of contingency rating)
Aderhold to Hidalgo Energy Center 138 kV line (100.2% of contingency rating)

Approximately 167 MW of load would need to be shed in order to resolve the above overloads.

There were no other post-contingency overloads in the LRGV in Scenario 1 with Option 2.

Option 3

Construct a new North Edinburg-Loma Alta 345 kV line (double circuit capable with one
circuit in place) routed in proximity to the existing South McAllen Substation(~ 106.5 miles )
on new ROW

Construct a new 345kV bus at the Loma Alta station with one 345/138kV autotransformer

The cost estimate for Option 3 is $256.2M. Below are the contingency analysis results with Option 3
implemented in the study model:
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N-1-1 Post-contingency overloads: (prior outage of the Rio Hondo-Ajo 345 kV line)

s None

N-1-1 Post-contingency overloads: (prior outage of the La Palma-Rio Hondo 345 kV line)

e None

There were no other post-contingency overloads in the LRGV in Scenario 1 with Option 3.

Option 4
¢ Construct a new La Palma-Palo Alto 138 kV line (~12 miles) on new ROW with a rating of at
least 215 MVA

* Construct a new North Edinburg-La Palma 345 kV line (double circuit capable with one
circuit in place) routed in proximity to the existing South McAllen Substation(~ 89.9 miles )
on new ROW

The cost estimate for Option 4 is $234.8M. Below are the contingency analysis results with Option 4
implemented in the study model:

N-1-1 Post-contingency overloads: (prior outage of the Rio Hondo-Ajo 345 kV line)

e None

N-1-1 Post-contingency overloads: (prior outage of the La Palma-Rio Hondo 345 kV line)
* Rio Hondo - East Rio Hondo 138 kV line (104.7% of contingency rating)

Approximately 24 MW of load would need to be shed in order to resolve the above overload.

The above N-1-1 contingency results would still require some load shed, but the amount of load shed
is considered feasible to execute and the loading on the lines are low enough such that pre-
contingency load shed would not be required. There were no other post-contingency overloads in the
LRGYV in Scenario 1 with Option 4.

All of the project alternatives studied solved the G-1 + N-1 post-contingency overloads. Options 1
and 2 would still require a significant amount of load shed under N-1-1 conditions and were not
considered further. While Option 3 resulted in no N-1-1 post-contingency overloads, Option 4 and the
Submitted Option had minimal overloads and the post-contingency load shed required for these
options would be feasible. Because Option 4 had acceptable performance and a lower capital cost
when compared to Options 3 and the Submitted Option ($21.4M and $25.1M, respectively) it is the
preferred solution for Scenario 1.
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Scenario 2:

Scenario 2 assumed 2016 load conditions with the 250 MW load additions in Brownsville. In order to
reduce or eliminate the load shed for the N-1-1 contingency condition it was found that a new 345 kV
source from the west side of the LRGV was required as discussed in Scenario 1. However,
terminating the 345 kV line at La Palma 345 kV station was found to be deficient for supporting the
load addition in Brownsville. Hence, the most reasonable termination point was the Loma Alta 138 kV
station.

In addition, a 138 kV improvement was found to be necessary to solve the G-1 + N-1 contingency
overloads (except for the Submitted Option). Based on the analysis discussed in Scenario 1, the La
Palma-Palo Alto 138 kV line (Option B) was assumed to be the preferred 138 kV improvement in
Options 5 and 6.

Three project alternatives were considered for solving the reliability criteria exceedances in Scenario
2:

Submitted Option- Sharyland and BPUB proposal
¢ Construct a new 345 kV bus at the Loma Alta station with two (2) 345/138kV
autotransformers
¢  Construct a new 345 kV bus at the Frontera station with one 345/138 kV autotransformer

o Construct 2 new La Palma-Loma Alta 345 kV line (~14 miles) on new ROW using
double circuit capable towers with one circuit in place

*  Construct a new Frontera-Loma Alta 345 kV line (~59 miles) on new ROW using double
circuit capable towers with one circuit in place

The cost estimate for the Submitted Option is estimated to be $259.9M. Below are the contingency
analysis results with the Submitted Option implemented in the study model:

N-1-1 Post-contingency overloads: (prior outage of the Rio Hondo-Ajo 345 kV line)
¢ Aderhold to Hidalgo Energy Center 138 kV line (125.6% of contingency rating)
* Elsato Aderhold 138 kV line (117.6% of contingency rating) ’
* Weslaco Unit to Stewart Road 138 kV line (116.7 % of contingency rating)
¢ Azteca to Hidalgo Energy Center 138 kV line (110.0% of contingency rating)
¢ Frontera 345/138 kV transformer (109.7% of contingency rating)
* Weslaco Switching Station to Stewart 2 138 kV line (108.4% of contingency rating)
e Azteca to SE Edinburg 138 kV line (107.0% of contingency rating)
* Weslaco Switching Station to Weslaco 138 kV line (102.8% of contingency rating)
¢ Elsato Weslaco 138 kV line (101.9% of contingency rating)

Approximately 216 MW of load would need to be shed in order to resolve the above overloads.

N-1-1 Post-contingency overloads: (prior outage of the La Palma-Rio Hondo 345 kV line)
¢ RioHondo - East Rio Hondo 138 kV line (149.6% of contingency rating)
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¢ East Rio Hondo — Central Avenue Sub 138 kV line (141.8% of contingency rating)
* Harlingen to Oleander 138 kV line (135.7% of contingency rating)
* Haine Dr. to Oleander 138 kV line (107.3% of contingency rating)

Approximately 314 MW of load would need to be shed in order to resolve the above overloads.

There were no other post-contingency overloads in the LRGV in Scenario 2 with the Submitted

Option.

Option S (same as Option 3 with the addition of the La Palma-Palo Alto 138 kV line)

* Construct a new La Palma-Palo Alto 138 kV line (~12 miles) on new ROW with a rating of at
least 215 MVA

e Construct a new North Edinburg-Loma Alta 345 kV line (double circuit capable with one
circuit in place) routed in proximity to the existing South McAllen Substation (~106.5 miles )
on new ROW

* Construct a new 345 kV bus at the Loma Alta station with one 345/138 kV autotransformer

The cost estimate for Option S is $274.7M. Below are the contingency analysis results with Option 5
implemented in the study model:

N-1-1 Post-contingency overloads: (prior outage of the Rio Hondo-Ajo 345 kV line)
* Aderhold to Hidalgo Energy Center 138 kV line (107.8% of contingency rating)
¢ Weslaco Unit to Stewart Road 138 kV line (102.8 % of contingency rating)

Approximately 61 MW of load would need to be shed in order to resolve the above overloads.

N-1-1 Post-contingency overloads: (prior outage of the La Palma-Rio Hondo 345 kV line)
* Harlingen to Oleander 138 kV line (118.38% of contingency rating)
* Rio Hondo — East Rio Hondo 138 kV line (115.5% of contingency rating)
¢ East Rio Hondo ~ Central Avenue Sub 138 kV line (107.7% of contingency rating)

Approximately 135 MW of load would need to be shed in order to resolve the above overloads.

There were no other post-contingency overloads in the LRGV in Scenario 2 with Option 5.

Option 6
® Construct a new La Palma-Palo Alto 138 kV line (~12 miles) on new ROW with a rating of at
least 215 MVA

¢ Construct a new Frontera-Loma Alta 345 kV line (double circuit capable with one circuit in
place) routed in proximity to the existing South McAllen Substation(~ 73.2 miles) on new
ROW
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¢ Construct a new 345kV bus at the Frontera station with one 345/138kV autotransformer
¢ Construct a new 345kV bus at the Loma Alta station with one 345/138kV autotransformer

The cost estimate for Option 6 is $245.4M. Below are the contingency analysis results with Option 6
implemented in the study model:

N-1-1 Post-contingency overloads: (prior outage of the Rio Hondo-Ajo 345 kV line)
* Aderhold to Hidalgo Energy Center 138 kV line (128.43% of contingency rating)
o Elsato Aderhold 138 kV line (119.5% of contingency rating)
e Weslaco Unit to Stewart Road 138 kV line (114.4 % of contingency rating)
e Azteca to Hidalgo Energy Center 138 kV line (111.3% of contingency rating)
*  Weslaco Switching Station to Weslaco 138 kV line (109..6% of contingency rating)
® Azteca to SE Edinburg 138 kV line (108.4% of contingency rating)
e Elsato Weslaco 138 kV line (104.6% of contingency rating)
*  West McAllen to North McAllen 138 kV line (100.3% of contingency rating)
Approximately 282 MW of load would need to be shed in order to resolve the above overloads.

N-1-1 Post-contingency overloads: (prior outage of the La Palma-Rio Hondo 345 kV line)
» Harlingen to Oleander 138 kV line (148.4% of contingency rating)
* Rio Hondo —East Rio Hondo 138 kV line (144.1% of contingency rating)
e East Rio Hondo — Central Avenue Sub 138 kV line (136.3% of contingency rating)
¢ Haine Dr. to Oleander 138 kV line (119.6% of contingency rating)
¢ Haine Dr. to La Palma 138 kV line (103.5% of contingency rating)
e Azteca to Hidalgo Energy Center 138 kV line (106.3% of contingency rating)
e Azteca to S. Edinburg 138 kV line (103.3% of contingency rating)
¢ Weslaco Unit to Stewart Road 138 kV line (101.1% of contingency rating)

Approximately 341 MW of load would need to be shed in order to resolve the above overloads.

There were no other post-contingency overloads in the LRGV in Scenario 2 with Option 6.

All three project alternatives solved the G-1 + N-1 post-contingency overloads. The Submitted Option
and Option 6 still had a significant amount of load shed that would be required under N-1-1 conditions
and may require load shed after the first contingency in order to prevent cascading following the next
contingency due to the high line loadings. While Option 5 had some load shed, it is considered
feasible for N-1-1 conditions and may not require load shed after the first contingency in order to
prevent cascading following the next contingency. Therefore, Option S was considered the preferred
option for Scenario 2.

© 2011 Electric Reliability Council of Texas, inc. All rights reserved. 18

1685




PUC Docket No. 41606

Attachment 6
Page 23 of 32

5. Long-Term Considerations for the Lower Rio Grande Valley

The Long-Term Assessment 2020 summer peak base case (updated in April 2011) was evaluated to
determine if there were any reliability criteria exceedances in the LRGV beyond 2016. This base case
was modified with the following changes to create the 2020 study case:

Add a new 163 mile, single circuit 345 kV line from Laredo Lobo to Rio Bravo to North
Edinburg with 50% series compensation

Reconductor the existing Lon Hill-Nelson Sharpe-Ajo-Rio Hondo 345 kV line and Lon
Hill-North Edinburg 345 kV line to 1988/2426 MVA normal/emergency rating

Upgrade the South McAllen to Las Milpas to Stewart 138 kV line to 395/476 MVA
normal/emergency rating (identified as Reliability Project in 2011 Five-Year
Transmission Plan)

The dispatch of the Penascal, Gulf Wind, Magic Valley Wind Project and Los Vientos
wind plants were set at 10% of their capacity

Silas Ray Unit 5 (10 MW) was turned off

All other generation in the LRGV was set at maximum output with the exception of the
hydro powered units which were left at their base case output

Add 250 MW load at Loma Alta (Brownsville)

Construct a new 345kV bus at the Loma Alta station with one 345/138kV
autotransformer

Construct a new Rio Hondo-Loma Alta 345kV line (~27.4 miles) on new ROW

Construct a new La Palma-Palo Alto 138 kV line (~12 miles) on new ROW with a rating
of at least 215 MVA

The Rio Hondo-Loma Alta 345 kV line was added as a proxy to support the load addition in the
Brownsville area in order to evaluate the cross-Valley reliability needs in 2020. The following are the
contingency analysis results for this case for the LRGV.

G-1 + N-1 (prior outage of the largest Silas Ray unit) post-contingency overloads:

Azteca to Hidalgo Energy Center 138 kV line (112.4% of contingency rating)
Azteca to SE Edinburg 138 kV line (108.5% of contingency rating)

Aderhold to Hidalgo Energy Center 138 kV line (107.2% of contingency rating)
La Palma to Rangerville 138 kV line (102.5% of contingency rating)

Other lines with post contingency flows > 90% of the contingency rating

Weslaco Unit to Stewart Road 138 kV line (97.0 % of contingency rating)
Elsa to Aderhold 138 kV line (95.4% of contingency rating)

S. Edinburg to Pharr Sub. 138 kV line (93.6% of contingency rating)
North Edinburg to Rio Hondo 345 kV line (90.5% of contingency rating)
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G-I+ N-1 (prior outage of the largest Frontera unit) post-contingency overloads:
® Azteca to Hidalgo Energy Center 138 kV line (116.4% of contingency rating)
® Azteca to SE Edinburg 138 kV line (112.8% of contingency rating)
® Aderhold to Hidalgo Energy Center 138 kV line (106.5% of contingency rating)
* LaPalma to Rangerville 138 kV line (102.5% of contingency rating)

Other lines with post contingency flows > 90% of the contingency rating

¢ S. Edinburg-Pharr Sub. 138 kV line (97.9% of contingency rating)

* Edinburg- McColl 138 kV line (96.8 % of contingency rating)

*  Weslaco Unit to Stewart Road 138 kV line (96.8 % of contingency rating)

* Elsato Aderhold 138 kV line (94.8% of contingency rating)

*  West McAllen to North McAllen 138 kV line (94.5% of contingency rating)
® North McAllen to Edinburg 138 kV line (92.7% of contingency rating)

* North Edinburg to Rio Hondo 345 kV line (91.4% of contingency rating)

The total cost estimate to upgrade each of the overloaded lines except the La Palma to Rangerville 138
kV line is approximately $35.4M. The total cost estimate to upgrade each of the lines loaded 92% or
higher (except the La Palma to Rangerville 138 kV line and the Weslaco Unit to Stewart Road 138 kV
line) is approximately $95M. An alternative solution would be to construct a North Edinburg to South
McAllen 345 kV line with a new 345 kV bus and autotransformer at South McAllen. The Frontera
station was considered as an alternative to South McAllen, but terminating the line at South McAllen
showed a greater reduction in loading on the overloaded elements. This alternative would relieve all
of the above overloaded lines except for the La Palma to Rangerville 138kV line and the Weslaco Unit
to Stewart Road 138 kV line. Further, this alternative would provide for a better long-term solution
because it would significantly reduce the north to south flow on other highly loaded transmission lines
on the west side of the LRGV. Therefore, connecting a 345 kV source from North Edinburg into the
South McAllen 138 kV substation will defer or eliminate the need to implement a significant amount
of 138 kV line upgrades. Any 345 kV lines that are constructed between the west part of the LRGV
and the east part of the LRGV should be constructed and routed in anticipation of a 345/138 kV
connection at the existing South McAllen station.

The above analysis also showed that both the North Edinburg to Rio Hondo 345 kV line and the
Weslaco Unit to Stewart Road 138 kV line were more than 90% post-contingency loaded by 2020
without an additional cross-Valley 345 kV line.

Based on this analysis it can be concluded that a 345 kV line from North Edinburg to the east side of
the LRGV (with a future connection at South McAllen) will likely defer multiple line upgrades that
would be needed between 2016 and 2020. Hence, Options 3, 4 and 5, which incorporate such a line,
will not only meet the reliability needs identified in 2016, but will also solve the long-term reliability
problems in the LRGV. )

© 2011 Electric Reliability Council of Texas, Inc. All rights reserved.
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6. Summary of Project Alternatives

Below is a summary of the project alternatives considered in this study:
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Project Project Description Cost N-1-1 load shed
Options Estimate amount
(SM) .
Submitted | ¢ LaPalma-Loma Alta 345 kV line $259.9 64 MW
Project o Frontera-Loma Alta 345 kV line
e New 345/138kV autos at Loma Alta and
Frontera
1 ¢ La Palma-Palo Alto 138 kV line $204.2 123 MW
e LaPalma-Frontera 345 kV line via South
McAllen
® New 345/138kV auto at Frontera
2 ¢ La Palma-Palo Alto 138 kV line $168.2 167 MW
e LaPalma-South McAllen 345 kV line
® New 345/138kV auto at South McAllen
3 ¢ North Edinburg-Loma Alta 345 kV line via $256.2 oMW
South McAllen
e New 345/138kV auto at Loma Alta
4 e La Palma-Palo Alto 138 kV line $234.8 24 MW
¢ North Edinburg-La Palma 345 kV line via
South McAllen
Table 1: Summary of project alternatives analyzed for Scenario | (excluding the 250 MW load)
Project Project Description Cost N-1-1 load shed
Options Estimate amount
(M)
Submitted | ¢ La Palma-Loma Alta 345 kV line $259.9 314 MW
Project o Frontera-Loma Alta 345 kV line
o New 345/138kV autos at Loma Alta and
Frontera
5 e LaPalma-Palo Alto 138 kV line $274.7 135 MW
¢ North Edinburg-Loma Alta 345 kV line via
South McAllen
e New 345/138kV auto at Loma Alta
6 e LaPalma-Palo Alto 138 kV line $245.4 341 MW
e Frontera-Loma Alta 345 kV line via South
McAllen
e New 345/138kV autos at Frontera and
Loma Alta
Table 2: Summary of project alternatives analyzed for Scenario 2 (including the 250 MW load)

Figures 9 through 15 show the location of each of the project alternatives.

© 2011 Electric Reliability Council of Texas, Inc. All rights reserved.
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7. Conclusion

The results presented in this report are indicative of the following:

® A 345kV source from the west side to the east side of the LRGV is necessary to limit the N-
1-1 load shedding to within acceptable and/or manageable levels. The N-1-1 conditions
correspond to the loss of the 345 kV sources supporting the Rio Hondo station

*  The need for the 345kV source into the Brownsville region under the aforementioned N-1-1
conditions is independent of the assumed 250 MW load additions at Loma Alta station

¢ In order to support the long-term reliability needs of the Brownsville region, routing the
345kV source in proximity to the existing South McAllen Substation is recommended

However, the decision concerning which project set to recommend hinges on the assumption of the
250 MW load additions in Brownsville. During the RPG comment period for this project, two market

© 2011 Electric Reliability Council of Texas, Inc. Al rights reserved.
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participants commented on the appropriateness of the inclusion of the 250 MW load additions. BPUB
indicated that they had a new potential industrial customer that was planning to add 250 MW of Joad
at the Port of Brownsville; however, the customer chose to locate in another state due to the lack of
electrical energy infrastructure in Brownsville. The Brownsville Economic Development Council
indicated that this has occurred multiple times in the past. At this time, BPUB is reviewing new
industrial customer projects with similar loads wishing to locate at the Port of Brownsville, but does
not have a committed customer that will add this magnitude of load at the time of this review. For this
reason Texas Industrial Energy Customers commented that it would be inappropriate to plan
transmission facilities for the addition of “speculative future loads.”

In ERCOT, the Transmission and Distribution Service Providers (TDSPs) provide the load forecast
assumptions used in the planning models. While ERCOT does perform system-wide load forecasts
for use in planning studies, ERCOT has not historically made judgment on the validity of specific load
additions in the study models and relies upon the TDSPs to assess the likelihood of those specific
additions. Accordingly, the recommendation of this review will assume the 250 MW load addition in
Brownsville based on BPUB’s input. Ultimately, the transmission providers who will construct the
new facilities will be required to obtain a Certificate of Convenience and Necessity and/or cost
recovery from the Public Utility Commission of Texas (PUCT). However, in order to satisfy the
comments received through the RPG process, ERCOT has provided analysis in this report on the
transmission needs in the area assuming normal load growth without the 250 MW load addition.

For these reasons ERCOT recommends that the facilities associated with Option 5 be constructed in
order to meet the needs of the Brownsville area for 2016 and beyond. This recommendation is further
supported by the fact that the North Edinburg to South McAllen 345 kV line portion of this project
will be needed by 2020 and the South McAllen to east LRGV 345 kV line portion will most likely be
needed sometime in the 2020s for N-1 contingency conditions. Hence, these facilities will meet both
near-term and long-term needs for the entire LRGV. The following are the recommended
transmission system improvements associated with Option 5:

* Construct a new La Palma-Palo Alto 138 kV line (~12 miles) on new ROW with a rating of at
least 215 MVA

o Construct a new North Edinburg-Loma Alta 345 kV line (double circuit capable with one
circuit in place) routed in proximity to the existing South McAllen Substation (~106.5 miles )
on new ROW

¢ Construct a new 345kV bus at the Loma Alta station with one 345/138kV autotransformer

It should be noted that ERCOT recommends that the Loma Alta 345/138 kV autotransformer be rated
at least 600 MVA and the North Edinburg-Loma Alta 345 kV line have an emergency rating of at
least 1600 MVA.

This project is needed in order to ensure reliability for the Brownsville area, specifically to prevent a
large amount of load shed under N-1-1 contingency conditions. While this load shed is allowed under
NERC and ERCOT planning criteria, the required amount of load shed is not appropriate for the
Brownsville area. Additionally, the cold weather event of February 2011 highlighted the fact that load
in this area has grown more than previously forecasted. For these reasons, and given the long-lead
time necessary to implement the transmission upgrades, it is suggested that the 345 kV line portion of
the project be deemed critical to reliability per PUCT Substantive Rule 25.101 (b)Y(3)D).

In addition, the analysis of the transmission system needs without the 250 MW load addition
(Scenario 1) should serve as a guide if the assumption on the new load changes.

© 2011 Electric Reliability Councit of Texas, Inc. All rights reserved.
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8. Designated Provider of Transmission Facilities

In accordance with the ERCOT RPG Planning Charter and Procedures Section 2.3.4, ERCOT staff is
to designate transmission providers for projects reviewed in the RPG. The default providers will be
those that own the end points of the new projects. These providers can agree to provide or delegate
the new facilities or inform ERCOT if they do not elect to provide them. If different providers own
the two ends of the recommended projects, ERCOT will designate them as co-providers and they can
decide between themselves what parts of the recommended projects they will each provide.

Both Brownsville Public Utilities Board and American Electric Power Texas Central Company (AEP
TCC) own endpoints of the new 138 kV line from La Palma to Palo Alto and the new 345 kV line
from North Edinburg to Loma Alta listed in the project scope of this recommendation. Therefore,
ERCOT designates both Brownsville Public Utilities Board and American Electric Power Texas
Central Company (AEP TCC) as co-providers of the 138 kV and 345 kV transmission facilities
recommended in this report.

© 2011 Electric Reliability Council of Texas, Inc. All rights reserved.
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Appendix A

Cost Estimates for Project Alternatives

Project Project description Cost $ (in millions)
option
1 New La Palma ~ Palo Alto 138 kV line (~12 mi) $12.60
Palo Alto Station Work $0.50
La Palma Station Work $5.40
New 345 kV transmission line from Frontera to La Paima (~56.6 mi) $141.00
Bulld Frontera 345 kV ring bus substation with one 345/138 kV auto and 2 - 345 kV line $26.80
terminals
Add new 345 kV terminal at La Palma station $17.90
Total Cost $204.20
2 New La Palma ~ Palo Alto 138 kV line with (~12 mi) $12,60
Paio Alto Station Work $0.50
La Palma Station Work $5.40
New 345 kV transmission line from South McAllen to La Palma (~42.15 mi) $105.00
Build South McAllen station with one 345/138 kV auto and 1 - 345 kV line terminal $24.10
(expandable to 3 bkr ring)
Add new 345 kV South McAlien station terminal $2.70
Add new 345 kV terminal at La Palma station $17.90
Total Cost $168.20
3 New 345 kV transmission line from N.Edinburg to Loma Alta (~106.5 mi) $235.00
Add new 345 kV terminal at North Edinburg $3.40
Add new 345 kV Loma Alta station with one 345/138kV auto with 345 kV line terminal $17.80
Total Cost $256.20
© 2011 Electric Reliabllity Council of Texas, Inc. Al rights reserved. A-1
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Cost Estimates for Project Alternatives
Project Project description Cost $ (In millions)
option
4 New La Palma - Paio Alto 138 kV line (~12 mi) $12.60
Palo Alto Station Work $0.50
La Patma Station Work $5.40
New 345 kV transmission line from N.Edinburg to La Palma (~89.9 mi) $195.00
Add new 345 kV terminal at North Edinburg $3.40
Add new 345 kV terminal at La Palma station $17.90
Total Cost $234.80
5 New La Palma ~ Palo Alto 138 kV line (~12 ml) $12.60
Palo Alto Station Work $0.50
La Palma Station Work $5.40
New 345 kV transmission line from N.Edinburg to Loma Alta (~106.5 mi) $235.00
Add new 345 kV terminal at North Edinburg $3.40
Add new 345 kV Loma Alta station with one 345/138kV 450 MVA auto with 345 kV line $17.80
terminal
Total Cost $274.70
6 New La Palma ~ Paio Alto 138 kV llne {~12 mi) $12.60
Palo Alto Station Work $0.50
La Paima Station Work ! $5.40
New 345 kV transmission line from Frontera to Loma Alta (~73.2 mi) $182.30
Build Frontera 345 kV ring bus substation with one 345/138 kV auto and 2 - 345 kV line $26.80
terminals
Add new 345 kV Loma Alta station with one 345/138kV auto with 345 kV line terminal $17.80
Total Cost $245.40
Sharyland  New 345 kv traqsmlssloq line from Frontera to Loma Alta ("7'773.727ml) $182.30
BPUB - - s T o T
Submitted
Project
New 345 kV transmisslon line from La Palma to Loma Alta (~14.0 mi) $35.60
Add new 345 kV Loma Alta station with two 345/138kV autos with 345 kV iine terminal $24.10
Add new 345 kV terminal at La Palma station $17.90
Total Cost $259.90

© 2011 Electric Reliability Council of Texas, Inc. All rights reserved.
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for the Proposed North Edinburg to Loma Alta Double-Circuit 345-kV

Transmission Line in Hidalgo and Cameron Counties, Texas

Diagram of Existing Transmission System
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Transmission Line in Hidalgo and Cameron Counties, Texas

Which route best addresses the requirements of PURA and P.U.C. Substantive Rules?

In response to Question 17 of the CCN application, the Joint Applicants believe that the route
that best addresses the requirements of PURA and P.U.C. Substantive Rules regarding

certification criteria is Route 32.

Route Evaluation Process

For the proposed 345 kV double-circuit transmission line, the Joint Applicants’ routing
consultant, POWER Engineers (POWER), evaluated 32 alternative routes. POWER considered
48 routing criteria addressing factors such as land use, aesthetics, cultural resources, the number
of potentially affected habitable structures, and potential environmental impacts for each of the
alternative routes; and recommended Route 32. A list of the routing criteria is provided in Table
2-1 of the EA, and the crfteria data for each route is provided in Table 4-1. POWER’s analysis
of the routing criteria data is provided in Section 5 of the EA. In addition to POWER’s
recommendation, the Joint Applicants also balanced the environmental and land use analysis

with engineering and construction constraints, costs, grid reliability, security issues, public input,

and community values. As a result of this evaluation, the Joint Applicants believe that all of the

32 alternative routes comply with the PUC’s routing criteria and are acceptable from a design
and constructability perspective. Further, the Joint Applicants identified Route 32 as the route
that best addresses the requirements of PURA and P.U.C. Substantive Rules.

Route 32

Given the constraints within the study area for this Project, a significant factor in the Joint
Applicants’ evaluation of all the alternative routes was the potential impact on habitable
structures, which was also one of the most important factors ranked by individuals who
completed questionnaires at the Joint Applicants’ open-house meetings. Route 32 has 209 fewer
habitable structures within 500 feet of the proposed right-of-way centerline than the route with
the next fewest (Route 31), and 141 fewer newly affected habitable structures within 500 feet of

the proposed right-of-way centerline than the route with the next fewest (also Route 31).
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