Jumlah Penduduk dan Laju Pertumbuhan Penduduk Menurut Kabupaten/Kota di Provinsi Jawa Timur, 2010, 2014,
dan 2015

Laju Pertumbuhan Penduduk per

Jumlah Penduduk (ribu)

Kabupaten/Kota Tahun (%)
Kabupaten
1. Pacitan 541799 549 481 550 986 0,34 0,27
2. Ponorogo 856 682 865 809 867393 0,25 0,18
3. Trenggalek 675 584 686 781 689 200 0,40 0,35
4. Tulungagung 992 317 1015974 1021190 0,58 0,51
5. Blitar 1118919 1140793 1145 396 0,47 0,40
6. Kediri 1503 095 1538929 1546 883 0,58 0,52
7. Malang 2 451997 2527087 2544 315 0,74 0,68
8. Lumajang 1008 486 1026378 1030193 0,43 0,37
9. Jember 2337909 2394 608 2407 115 0,59 0,52
10. Banyuwangi 1559 088 1588 082 1594 083 0,44 0,38
11. Bondowoso 738 383 756 989 761 205 0,61 0,56
12. Situbondo 649 092 666 013 669 713 0,63 0,56
13. Probolinggo 1099011 1132690 1140480 0,74 0,69
14. Pasuruan 1516 492 1569 507 1581787 0,85 0,78
15. Sidoarjo 1949 595 2083924 2117 279 1,66 1,60
16. Mojokerto 1028 605 1070486 1080 389 0,99 0,93
17. Jombang 1205114 1234501 1240985 0,59 0,53
18. Nganjuk 1019018 1037723 1041716 0,44 0,38
19. Madiun 663 476 673 988 676 087 0,38 0,31
20. Magetan 621274 626 614 627 413 0,20 0,13
21. Ngawi 818 989 827 829 828 783 0,24 0,12
22. Bojonegoro 1212301 1232386 1236 607 0,40 0,34
23. Tuban 1120910 1147097 1152915 0,56 0,51
24. Lamongan 1180699 1187084 1187795 0,12 0,06
25. Gresik 1180974 1241613 1256313 1,24 1,18
26. Bangkalan 909 398 945 821 954 305 0,97 0,90
27. Sampang 880 696 925911 936 801 1,24 1,18
28. Pamekasan 798 605 836 224 845314 1,14 1,09

29. Sumenep 1044 588 1067 202 1072113 0,52 0,46
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Jumlah Rumah Tangga Hasil Proyeksi 2011-2015 Menurut Kabupaten/Kota

Kabupaten/Kota
PACITAN 153 133,00 153 696,00 154 262,00 154 703,00 154 913,00
PONOROGO 243 676,00 244 386,00 244 977,00 245 521,00 245 373,00
TRENGGALEK 194 703,00 195 539,00 196 137,00 196 994,00 197 572,00
TULUNGAGUNG 282 427,00 284 124,00 285 453,00 287 309,00 288 013,00
BLITAR 324 034,00 325 661,00 327 469,00 328 648,00 329412,00
KEDIRI 408 559,00 411 067,00 413 393,00 415 668,00 417 383,00
MALANG 674 508,00 679 661,00 684 524,00 689 542,00 693 060,00
LUMAJANG 282 800,00 284 055,00 285 706,00 286 421,00 287 124,00
JEMBER 675 009,00 679 156,00 683 148,00 686 938,00 689 153,00
BANYUWANGI 471 033,00 473 270,00 475 692,00 477 344,00 478 155,00
BONDOWOSO 246 142,00 247 718,00 249 262,00 250 652,00 251 097,00
SITUBONDO 210391,00 211 765,00 212 674,00 214 384,00 214 909,00
PROBOLINGGO 313 585,00 315 981,00 317 910,00 320 595,00 322 315,00
PASURUAN 419 328,00 423 010,00 426 568,00 430 075,00 432 155,00
SIDOARJO 526 583,00 535 532,00 544 031,00 553 308,00 563 068,00
MOJOKERTO 277 962,00 280 793,00 282 912,00 286 303,00 288 540,00
JOMBANG 324 200,00 326 210,00 329 011,00 329 978,00 330 658,00
NGANJUK 285 122,00 286 460,00 287 764,00 288 913,00 289 643,00
MADIUN 197 916,00 198 743,00 199 572,00 200 198,00 200 364,00
MAGETAN 174 119,00 174 530,00 174 901,00 175 156,00 175 312,00
NGAWI 249 676,00 250 201,00 250 804,00 251 790,00 251 337,00
BOJONEGORO 337 440,00 338 910,00 340 191,00 341 489,00 341 640,00
TUBAN 306 889,00 308 712,00 310593,00 312 116,00 313 132,00
LAMONGAN 304 307,00 304 763,00 305 227,00 305 407,00 304 870,00
GRESIK 303 487,00 307 334,00 311 244,00 314 925,00 318 766,00
BANGKALAN 217 056,00 219 231,00 221 470,00 223 435,00 225 559,00
SAMPANG 220 357,00 223 151,00 225592,00 228 657,00 231 364,00
PAMEKASAN 209 670,00 212 155,00 214 676,00 216 964,00 219 028,00
SUMENEP 319 250,00 320 994,00 322 451,00 324 272,00 324 207,00
KEDIRI 70 936,00 71507,00 72 271,00 72 650,00 73 155,00
BLITAR 35 661,00 35989,00 36 251,00 36 572,00 36 840,00
MALANG 222 645,00 224 267,00 225 954,00 227 343,00 228 774,00
PROBOLINGGO 56 373,00 56 934,00 57 341,00 58 083,00 58 614,00
PASURUAN 47 243,00 47 688,00 48 213,00 48 475,00 48 848,00
MOJOKERTO 32 003,00 32 286,00 32 605,00 32 846,00 33 106,00
MADIUN 48 346,00 48 575,00 48 920,00 48 993,00 49 167,00
SURABAYA 763 286,00 767 880,00 772 316,00 775 599,00 779 611,00
BATU 50 753,00 51 249,00 51 642,00 52 278,00 52 655,00
JAWA TIMUR 10 480 608,00 10553 183,00 10 623 127,00 10 690 544,00 10 738 892,00

Sumber : Badan Pusat Statistik
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Tabel 3.1. Proyeksi Penduduk menurut Provinsi, 2010-2035 (Ribuan)

.. Tahun
Provinsi
2010 2015 2020 2025 2030 2035
(1) (2) (3) (4) (5) (6) (7)

11 Aceh 4523,1 5002,0 5459,9 5870,0 6 227,6 6 541,4
12 Sumatera Utara 13 028,7 13 937,8 14 703,5 15 311,2 15763,7 16 073,4
13 Sumatera Barat 4 865,3 5196,3 5498,8 5757,8 5968,3 6 130,4
14 Riau 5574,9 6 344,4 7128,3 7 898,5 8643,3 9 363,0
15 Jambi 3107,6 3402,1 3677,9 3926,6 4142,3 43229
16 Sumatera Selatan 7 481,6 8 052,3 8 567,9 9 000,4 9345,2 9610,7
17 Bengkulu 17221 1874,9 2019,8 2 150,5 2 264,3 2 360,6
18 Lampung 7 634,0 8117,3 8521,2 8 824,6 9026,2 9136,1
19 Kep. Bangka Belitung 1230,2 1372,8 1517,6 1657,5 1788,9 1911,0
21 Kepulauan Riau 1692,8 1973,0 22422 2501,5 2768,5 3 050,5

Pulau Sumatera 50 860,3 552729 59 337,1 62 898,6 65 938,3 68 500,0
31 DKI Jakarta 9640,4 10 177,9 10 645,0 11 034,0 11 310,0 11 459,6
32 Jawa Barat 43 227 1 46 709,6 49 935,7 52 785,7 55 193,8 57 137,3
33 Jawa Tengah 324439 337741 34 940,1 35 958,6 36 751,7 37 2194
34 DI Yogyakarta 3467,5 3679,2 3882,3 4 064,6 4 220,2 4 348,5
35 Jawa Timur 37 565,8 38 847,6 39 886,3 40 646,1 41 077,3 41 127,7
36 Banten 10 688,6 11 955,2 13 160,5 14 249,0 15201,8 16 033,1

Pulau Jawa 137 033,3 145143,6 1524499 158738,0 163754,8 167 325,6
51 Bali 3907,4 4152,8 4 380,8 4 586,0 4765,4 49124
52 NTB 4 516,1 4 835,6 5125,6 5375,6 5583,8 5754,2
53 NTT 4706,2 5120,1 5541,4 5970,8 6 402,2 6 829,1

Bali dan Kep. Nusa Tenggara 13 129,7 14 108,5 15 047,8 15932,4 16 751,4 17 495,7
61 Kalimantan Barat 44114 4789,6 5134,8 5432,6 5679,2 5878,1
62 Kalimantan Tengah 2220,8 24950 2769,2 3031,0 3273,6 34945
63 Kalimantan Selatan 3642,6 3989,8 4304,0 4 578,3 4 814,2 5016,3
64 Kalimantan Timur 3576,1 4 068,6 4 561,7 5040,7 5497,0 5929,2

Pulau Kalimantan 13 850,9 15 343,0 16 769,7 18 082,6 19 264,0 20 318,1
71 Sulawesi Utara 22777 24121 2 528,8 2624,3 2696,1 2743,7
72 Sulawesi Tengah 2 646,0 2 876,7 3097,0 3299,5 3480,6 3640,8
73 Sulawesi Selatan 8 060,4 8 520,3 8 928,0 9 265,5 9521,7 9 696,0
74 Sulawesi Tenggara 2243,6 2499,5 2 755,6 3003,0 3237,7 3458,1
75 Gorontalo 1044,8 1133,2 1219,6 1299,7 1370,2 1430,1
76 Sulawesi Barat 1164,6 1282,2 1405,0 1527,8 1647,2 1763,3

Pulau Sulawesi 17 4371 18 724,0 19 934,0 21 019,8 21 953,5 22 732,0
81 Maluku 1541,9 1686,5 1831,9 1972,7 2104,2 2227,8
82 Maluku Utara 1043,3 1162,3 1278,8 1391,0 1499,4 1603,6

Kep. Maluku 2 585,2 2 848,8 3110,7 3363,7 3603,6 38314
91 Papua Barat 765,3 871,5 981,8 1092,2 1200,1 1 305,0
94 Papua 2857,0 31494 34354 3701,7 39394 4 144.,6

Pulau Papua 3622,3 4 020,9 4 417,2 4793,9 5139,5 5 449,6

Indonesia 238 518,8 255461,7 271066,4 284 829,0 296 405,1 305 652,4
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Tabel 3.2. Laju Pertumbuhan Penduduk menurut Provinsi, 2010-2035

(1) ) ®) (4) ®) (6)

11 Aceh 2,03 1,77 1,46 1,19 0,99
12 Sumatera Utara 1,36 1,08 0,81 0,58 0,39
13 Sumatera Barat 1,33 1,14 0,92 0,72 0,54
14 Riau 2,62 2,36 2,07 1,82 1,61
15 Jambi 1,83 1,57 1,32 1,08 0,86
16 Sumatera Selatan 1,48 1,25 0,99 0,75 0,56
17 Bengkulu 1,71 1,50 1,26 1,04 0,84
18 Lampung 1,24 0,98 0,70 0,45 0,24
19 Kep. Bangka Belitung 2,22 2,03 1,78 1,54 1,33
21 Kepulauan Riau 3,11 2,59 2,21 2,05 1,96
Pulau Sumatera 1,68 1,43 1,17 0,95 0,77
31 DKI Jakarta 1,09 0,90 0,72 0,50 0,26
32 Jawa Barat 1,56 1,34 1,12 0,90 0,69
33 Jawa Tengah 0,81 0,68 0,58 0,44 0,25
34 DI Yogyakarta 1,19 1,08 0,92 0,75 0,60
35 Jawa Timur 0,67 0,53 0,38 0,21 0,02
36 Banten 2,27 1,94 1,60 1,30 1,07
Pulau Jawa 1,16 0,99 0,81 0,62 0,43
51 Bali 1,23 1,07 0,92 0,77 0,61
52 NTB 1,38 1,17 0,96 0,76 0,60
53 NTT 1,70 1,59 1,50 1,40 1,30
Bali dan Kep. Nusa Tenggara 1,45 1,30 1,15 1,01 0,87
61 Kalimantan Barat 1,66 1,40 1,13 0,89 0,69
62 Kalimantan Tengah 2,36 2,11 1,82 1,55 1,31
63 Kalimantan Selatan 1,84 1,53 1,24 1,01 0,83
64 Kalimantan Timur 2,61 2,31 2,02 1,75 1,53
Pulau Kalimantan 2,07 1,79 1,52 1,27 1,07
71 Sulawesi Utara 1,15 0,95 0,74 0,54 0,35
72 Sulawesi Tengah 1,69 1,49 1,27 1,07 0,90
73 Sulawesi Selatan 1,12 0,94 0,74 0,55 0,36
74 Sulawesi Tenggara 2,18 1,97 1,73 1,52 1,33
75 Gorontalo 1,64 1,48 1,28 1,06 0,86
76 Sulawesi Barat 1,94 1,85 1,69 1,52 1,37
Pulau Sulawesi 1,43 1,26 1,07 0,87 0,70
81 Maluku 1,81 1,67 1,49 1,30 1,15
82 Maluku Utara 2,18 1,93 1,70 1,51 1,35
Kep. Maluku 1,96 1,77 1,58 1,39 1,23
91 Papua Barat 2,63 2,41 2,15 1,90 1,69
94 Papua 1,97 1,75 1,50 1,25 1,02
Pulau Papua 2,11 1,90 1,65 1,40 1,18
Indonesia 1,38 1,19 1,00
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Tebel 12833 FORE Kotz Prebelnggs Atas Dasar Harga Konstan 2010
Manurut Lapangan Usata, 2011 - 20035 (aliar Bupih)
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BERITA RESMI STATISTIK

BPS PROVINSI JAWA TIMUR

No. 12/02/35/Th.X1V, 5 Februari 2016

PERTUMBUHAN EKONOMI JAWA TIMUR TAHUN 2015

EKONOMI JAWA TIMUR TAHUN 2015 TUMBUH 5,44 PERSEN
MELAMBAT DIBANDING TAHUN 2014

M Perekonomian Jawa Timur Tahun 2015 yang diukur berdasarkan Produk Domestik Regional Bruto (PDRB)
atas dasar harga berlaku mencapai Rp 1.689,88 triliun, sedangkan PDRB atas dasar harga konstan
mencapai Rp 1.331,42 triliun.

Ekonomi Jawa Timur Tahun 2015 bila dibandingkan Tahun 2014 tumbuh sebesar 5,44 persen, melambat
dibandingkan periode yang sama tahun sebelumnya sebesar 5,86 persen. Dari sisi produksi, semua kategori
mengalami pertumbuhan positif, kecuali Pengadaan Listrik dan Gas yang mengalami kontraksi sebesar 3,00
persen. Pertumbuhan tertinggi terjadi pada Pertambangan dan Penggalian sebesar 7,92 persen; diikuti
Penyediaan Akomodasi dan Makan Minum sebesar 7,91 persen. Dari sisi pengeluaran, pertumbuhan
tertinggi dicapai oleh Net Ekspor Antar Daerah sebesar 13,39 persen.

Ekonomi Jawa Timur triwulan [V-2015 bila dibandingkan triwulan 1V-2014 (y-on-y) tumbuh sebesar 5,94
persen meningkat bila dibandingkan periode yang sama tahun sebelumnya sebesar 5,48 persen.

Ekonomi Jawa Timur triwulan 1V-2015 mengalami kontraksi 1,73 persen bila dibandingkan triwulan
sebelumnya (g-to-g). Dari sisi produksi sebagian besar lapangan usaha tumbuh positif, kecuali lapangan
usaha Pertanian, Kehutanan dan Perikanan mengalami kontraksi sebesar 24,71 persen. Diikuti
Pertambangan dan penggalian dan Industri Pengolahan yang mengalami kontraksi masing —masing sebesar
1,00 persen dan 0,07 persen.

A. PDRB MENURUT LAPANGAN USAHA

Pertumbuhan Ekonomi Tahun 2015

Perekonomian Jawa Timur Tahun 2015

Pertumbuhan dan Distr(i;;:;?gre:).erapa Lapangan Usaha tumbuh sebesar 5,44 persen. Dari sisi produksi,
2'888 | 7,90555 Tahl;r’]:lo;:[‘ o semua kategori mengalami pertumbuhan positif,
7000 - s kecuali Pengadaan Listrik dan Gas vyang
g:ggg ] mengalami  kontraksi sebesar 3,00 persen.
‘3‘:888 1 Pertumbuhan tertinggi terjadi pada Pertambangan
iggg: dan Penggalian sebesar 7,92 persen; diikuti

Penyediaan Akomodasi dan Makan Minum sebesar

Penyediaan Pertambangan Jasa Keuangan i
Akomodasi dan dan Penggalian dan Asuransi 7,91 persen; Jasa Keuangan dan Asuransi sebesar
Makan Minum

7,19 persen; serta Transportasi dan Pergudangan
& Pertumbuhan - Distribusi

sebesar 6,56 persen.

Berita Resmi Statistik Provinsi Jawa Timur No. 12/02/35/Th.XIV, 5 Februari 2016 1



BERITA RESMI STATISTIK

BPS PROVINSI JAWA TIMUR

No. 54/08/35/Th.XIV, 5 Agustus 2016

PERTUMBUHAN EKONOMI JAWA TIMUR TRIWULAN 11-2016

EKONOMI JAWA TIMUR TRIWULAN 112016 TUMBUH 5,62 PERSEN
MENINGKAT DIBANDING TRIWULAN 11-2015

M Perekonomian Jawa Timur triwulan 11-2016 yang diukur berdasarkan Produk Domestik Regional Bruto
(PDRB) atas dasar harga berlaku mencapai Rp 460,28 triliun, sedangkan PDRB atas dasar harga konstan
mencapai Rp 349,06 triliun.

Ekonomi Jawa Timur triwulan 11-2016 bila dibandingkan triwulan 11-2015 (y-on-y) tumbuh sebesar 5,62
persen, meningkat bila dibandingkan dengan periode yang sama tahun sebelumnya sebesar 5,23 persen.
Dari sisi produksi, hampir semua lapangan usaha tumbuh positif kecuali Kategori Pengadaan Listrik, Gas
dan Produksi Es yang mengalami kontraksi 0,59 persen. Pertumbuhan tertinggi terjadi pada lapangan usaha

Jasa Keuangan dan Asuransi sebesar 11,60 persen. Dari sisi pengeluaran pertumbuhan tertinggi dicapai
oleh Komponen Ekspor Luar Negeri sebesar 24,22 persen, sedangkan terendah Komponen Perubahan
Iventori (-61,70 persen).

Ekonomi Jawa Timur triwulan 1-2016 mengalami pertumbuhan 3,28 persen bila dibandingkan triwulan
sebelumnya (g-to-q). Dari sisi produksi, pertumbuhan ini didukung oleh semua lapangan usaha yang tumbuh
positif. Pertumbuhan tertinggi terjadi pada Lapangan Usaha Pertanian, Kehutanan, dan Perikanan yang
tumbuh sebesar 10,42 persen.

A. PDRB MENURUT LAPANGAN USAHA

Pertumbuhan Ekonomi Triwulan 11-2016 Terhadap Triwulan 11-2015 (y-on-y)

Gambar 1.
Pertumbuhan dan Distribusi
Beberapa Lapangan Usaha
Triwulan I1-2016

) o
2 9,67
10,00 - s 9,24
8,00 -
6,00 -
’ 3,72
4,00 - 2,76 il 2,29
200 e
2o [
Jasa Keuangan Pertambangan  Administrasi
dan Asuransi dan Penggalian Pemerintahan,
Pertahanan dan
Jaminan Sosial
BPertumbuhan  @ODistribusi Wajib

Perekonomian Jawa Timur tahun
triwulan 11-2016 tumbuh sebesar 5,62 persen.
Pertumbuhan terjadi pada seluruh lapangan
usaha, kecuali Pengadaan Listrik dan Gas
yang mengalami kontraksi sebesar 0,59 persen.
Pertumbuhan tertinggi terjadi pada Kategori
Jasa Keuangan dan Asuransi sebesar 11,60
persen, diikuti Pertambangan dan Penggalian
sebesar 9,67 persen, dan Administrasi
Pemerintahan, Pertahanan dan Jaminan Sosial

Wiaijib sebesar 9,24 persen.

Berita Resmi Statistik Provinsi Jawa Timur No. 54/08/35/Th.XIV, 5 Agustus 2016 1
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Kata Pengantar

Buku Statistik PLN 2015 diterbitkan dengan maksud memberikan informasi kepada publik
mengenai pencapaian kinerja perusahaan selama tahun 2015 dan tahun-tahun sebelumnya.

Data yang disajikan merupakan gabungan antara data PLN Holding dan Anak Perusahaan,

serta dilengkapi pula dengan beberapa grafik untuk memudahkan pembaca.

Kami sangat mengharapkan saran dan kritik yang membangun untuk meningkatkan penyajian
Buku Statistik PLN selanjutnya.

Jakarta, Mei 2016
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Ikhtisar

Pembangkitan Tenaga Listrik

Kapasitas Terpasang

Pada akhir Desember 2015, total kapasitas terpasang dan jumlah unit pembangkit PLN (Holding dan Anak
Perusahaan) mencapai 40,265.26 MW dan 5.218 unit, dengan 27.867,88 MW (69,21%) berada di Jawa.
Total kapasitas terpasang meningkat 2,57 % dibandingkan dengan akhir Desember 2014.

Prosentase kapasitas terpasang per jenis pembangkit sebagai berikut : PLTU 21.087,15 MW (52,37 %), PLTGU
8.894,10 MW (22,09%), PLTD 3.175,77 MW (7,89%), PLTA 3.566,17 MW (8,86%), PLTG 2.981,31 MW (7,40%),
PLTP 550,89 MW (1,37%), PLT Surya dan PLT Bayu 9,87 MW (0,02%).

Adapun total kapasitas terpasang nasional termasuk sewa dan IPP adalah 52.859,29 MW.

Beban Puncak

Beban puncak pada tahun 2015 mencapai 33.381,08 MW, meningkat 0,18 % dibandingkan tahun sebelumnya.
Beban puncak sistem interkoneksi Jawa Bali mencapai 24.258 MW, atau naik 1,50% dari tahun sebelumnya.

Produksi dan Pembelian Tenaga Listrik

Selama tahun 2015, jumlah energi listrik produksi sendiri (termasuk sewa) sebesar 176.472,21 GWh meningkat
0,67% dibandingkan tahun sebelumnya. Dari jumlah tersebut, 61,55% diproduksi oleh PLN Holding, dan 38,45%
diproduksi Anak Perusahaan yaitu PT Indonesia Power, PT PJB, PT PLN Batam dan PT PLN Tarakan. Prosentase
energi listrik produksi sendiri (termasuk sewa) per jenis energi primer adalah: gas alam 51.358,66 GWh (29,10%),
batubara 91.041,86 GWh (51,59%), minyak 19.017,36 GWh (10,78%), tenaga air 10.004,86 GWh (5,67 %), panas
bumi 4.391,55 GWh (2,49%), dan 657,94 GWh (0,37 %) berasal dari bahan bakar campur lainnya. Dibandingkan
tahun sebelumnya pangsa bahan bakar minyak dan air mengalami penurunan, sedangkan pangsa gas alam,
batubara, dan panas bumi mengalami peningkatan.

Produksi total PLN (termasuk pembelian dari luar PLN) pada tahun 2015 sebesar 233.981,99 GWh, mengalami
peningkatan sebesar 5.427,08 GWh atau 2,37 % dari tahun sebelumnya. Dari produksi total PLN tersebut, energi
listrik yang dibeli dari luar PLN sebesar 57.509,77 GWh (24,58%). Pembelian energi listrik tersebut meningkat
4.251,84 GWh atau 7,98% dibandingkan tahun 2014. Dari total energi listrik yang dibeli, pembelian terbesar
sebanyak 8.219 GWh (14,29%) berasal dari PT. Jawa Power, dan 9.010 GWh (15,67 %) berasal dari PT Paiton
Energy Company.

Transmisi dan Distribusi

Pada akhir tahun 2015, total panjang jaringan transmisi mencapai 41.682,56 kms, yang terdiri atas jaringan 500 kV
sepanjang 5.053,00 kms, 275 kV sepanjang 1.512,71 kms, 150 kV sepanjang 30.833,64 kms, 70 kV sepanjang
4.279,05 kms dan 25 & 30 kV sepanjang 4,16 kms. Total panjang jaringan distribusi sepanjang 890.091,16 kms,
terdiri atas JTM sepanjang 346.970,50 kms dan JTR sepanjang 543.120,66 kms.

Kapasitas terpasang trafo gardu induk sebesar 92.651 MVA, meningkat 7,15% dari tahun sebelumnya. Jumlah
trafo gardu induk sebanyak 1.499 unit, terdiri atas trafo sistem 500 kV sebanyak 57 unit, sistem 275 kV sebanyak
9 unit, sistem 150 kV sebanyak 1.232 unit, sistem 70 kV sebanyak 200 unit, dan sistem < 30 kV sebanyak 1 unit.

Kapasitas terpasang dan jumlah trafo gardu distribusi menjadi 50.151 MVA dan 405.534 unit. Kapasitas terpasang
dan jumlah trafo mengalami peningkatan masing-masing sebesar 7,72% dan 4,44%.
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Ikhtisar

Penjualan Tenaga Listrik

Jumlah energi listrik terjual pada tahun 2015 sebesar 202.845,82 GWh meningkat 2,14% dibandingkan tahun
sebelumnya. Kelompok pelanggan Industri mengkonsumsi 64.079,39 GWh (31,59%), Rumah Tangga 88.682,13
GWh (43,72%), Bisnis 36.978,05 GWh (18,23%), dan Lainnya (sosial, gedung pemerintah dan penerangan jalan
umum) 13.106,25 GWh (6,46%). Penjualan energi listrik untuk kelompok pelanggan yaitu Rumah Tangga, Bisnis dan
Lainnya mengalami peningkatan masing-masing sebesar 5,47%, 1,92% dan 6,35%. Sedangkan untuk kelompok
pelanggan Industri mengalami penurunan sebesar 2,78%.

Jumlah pelanggan pada akhir tahun 2015 sebesar 61.167.980 pelanggan meningkat 6,39% dari akhir tahun 2014.
Harga jual listrik rata-rata per kWh selama tahun 2015 sebesar Rp 1.034,50 lebih tinggi dari tahun sebelumnya
sebesar Rp 939,74.

Susut Energi

Selama tahun 2015, susut energi sebesar 9,77 %, terdiri dari susut transmisi 2,33% dan susut distribusi 7,63%.
Susut energi tahun 2015 lebih tinggi dibandingkan tahun 2014 yaitu sebesar 9,71%.

Rasio Elektrifikasi

Dengan pertumbuhan jumlah pelanggan dari 57.493.234*) pelanggan pada akhir tahun 2014 menjadi 61.167.980%)
pelanggan pada akhir tahun 2015, maka rasio elektrifikasi menjadi sebesar 86,20%.

Keuangan

Selama tahun 2015 jumlah pendapatan operasi mencapai Rp 217.346.990 juta yang terdiri dari pendapatan
penjualan tenaga listrik sebesar Rp 209.844.541 juta (96,55%), biaya penyambungan Rp 6.141.335 juta
(2,83%) dan pendapatan operasi lainnya sebesar Rp 1.361.114 juta (0,63%).

Jumlah biaya operasi sebesar Rp 246.012.286 juta. Subsidi pemerintah sebesar Rp. 56.552.532 juta dengan
demikian laba operasi setelah subsidi sebesar Rp 27.887.236 juta, mengalami penurunan jika dibandingkan
pencapaian laba operasi tahun 2014 yang sebesar Rp 45.811.221 juta. Total asset mencapai sebesar Rp
1.227.355.512 juta, naik 103,32% dibandingkan tahun sebelumnya.

Sumber Daya Manusia

Jumlah pegawai PLN pada akhir Desember 2015 sebanyak 47.594 orang. Produktivitas pegawai pada tahun 2015
mencapai 4.262 MWh/pegawai dan 1.285 pelanggan/pegawai.

*) Tidak termasuk pelanggan non PLN
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Penjelasan

1. Rumus yang digunakan dalam buku ini adalah sebagai berikut.

1.1.

1.2.

1.3.

Faktor kapasitas (capacity factor) *)

2 kWh produksi bruto per tahun
x 100%

2 kW kapasitas terpasang x 8.760 jam

kWh produksi bruto, adalah energi (kWh) yang dibangkitkan oleh generator sebelum dikurangi
energi pemakaian sendiri (untuk peralatan bantu, penerangan sentral dan lain-lain), atau produksi
energi listrik yang diukur pada terminal generator.

Kapasitas terpasang, adalah kapasitas suatu unit pembangkit sebagaimana tertera pada papan
nama (name plate) dari generator atau mesin penggerak utama (prime mover), dipilih mana yang
lebih kecil. Khusus untuk PLTG, kapasitas terpasangnya adalah sebagaimana tertera pada papan
nama berdasarkan base-load, bukan berdasarkan peak-load.

Faktor beban (load factor)*)

2. kWh produksi total per tahun
X 100%

2 kW beban puncak x 8.760 jam
kWh produksi total, adalah jumlah dari kWh produksi sendiri dari pembangkit yang ada pada satuan
PLN yang bersangkutan, dan kwWh yang diterima dari satuan PLN lain, ditambah kWh pembelian

dari luar PLN dan sewa genset (jika ada).

Beban puncak, adalah beban tertinggi setiap sistem yang pernah dicapai pada tahun kalender
yang bersangkutan.

Faktor permintaan (demand factor)

2 kW beban puncak
x 100%

2 kVA tersambung x cos ¢
cos ¢ =0,8

*) SE Dir. PLN Nomor 006/PST/88
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1.4. Susut energi (energy losses)

1.5.

1.6.

1.7.

2 kWh hilang di jaringan transmisi + 2 kWh hilang di jaringan distribusi
x 100%

2 kWh produksi netto
kWh produksi netto, adalah jumlah kWh produksi sendiri dari pembangkit yang ada pada satuan
PLN yang bersangkutan, ditambah kWh yang diterima dari satuan PLN lain, ditambah kWh pembelian
dari luar PLN dan sewa genset (jika ada), dikurangi pemakaian sendiri sentral.
kWh hilang di jaringan transmisi (susut transmisi), adalah kwh produksi netto, dikurangi kWh
pemakaian sendiri gardu induk, dikurangi kwh yang dikirimkan ke satuan unit PLN lain dan luar

PLN, dikurangi kwWh yang dikirimkan ke distribusi.

kWh hilang di jaringan distribusi (susut distribusi), adalah kwh yang dikirimkan ke distribusi,
dikurangi kwWh pemakaian sendiri gardu distribusi, dikurangi kWh terjual.

SAIDI (System Average Interruption Duration Index) **)

2 (Lama pelanggan padam x Jumlah pelanggan yang mengalami pemadaman)

Jumlah pelanggan
SAIFI (System Average Interruption Frequency Index) **)

2 (Pelanggan yang mengalami pemadaman)

Jumlah pelanggan
**) Pemadaman di jaringan distribusi yang dirasakan oleh pelanggan, termasuk yang
diakibatkan oleh gangguan atau pemeliharaan di sisi pembangkitan maupun transmisi.

(SE Direksi PLN No. SE.031.E/471/PST/1993).

SOD (System Outage Duration) : Lama gangguan yang menyebabkan pemadaman

100 kms transmisi

Lama keluar sistem (System Outage Duration), adalah indikator kinerja lama gangguan yang
menyebabkan pemadaman sistem transmisi pada titik pelayanan, dengan satuan jam/100 kms.
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1.8. SOF (System Outage Frequency) : Jumlah gangguan yang menyebabkan pemadaman

100 kms transmisi

Jumlah keluar sistem (System Outage Frequency), adalah indikator kinerja jumlah gangguan
yang menyebabkan pemadaman sistem transmisi pada titik pelayanan, dengan satuan kali/100 kms.

Pengelompokan data

2.1. Data pembangkitan

2.2.

Data PLTA sudah termasuk data PLTM (Pusat Listrik Tenaga Mini/Mikro Hidro) yaitu pembangkit
listrik tenaga air dengan satuan (unit) pembangkit berkapasitas 1.000 kW ke bawah (sesuai dengan
Surat Edaran No. 006/PST/88).

Data pelanggan menurut golongan tarif

2.2.1.

222

Menurut kelompok pelanggan

Kelompok rumah tangga, adalah penjumlahan golongan tarif S-1, R-1, R-2, dan R-3.
Kelompok bisnis, adalah penjumlahan golongan tarif B-1, B-2, B-3, T, C dan tarif Multiguna/
Layanan Khusus.

Kelompok industri, adalah penjumlahan golongan tarif I-1, I-2, I-3, dan |-4.

Kelompok sosial, adalah penjumlahan golongan tarif S-2, dan S-3.

Kelompok gedung kantor pemerintah, adalah penjumlahan golongan tarif P-1 dan P-2.
Kelompok penerangan jalan umum, adalah golongan tarif P-3.

Menurut jenis tegangan

Jenis tegangan rendah, adalah penjumlahan golongan tarif S-1, S-2, R-1, R-2, R-3, B-1,
B-2, I-1, I-2, P-1 dan P-3.

Jenis tegangan menengah, adalah penjumlahan golongan tarif S-3, B-3, I-3, P-2, Traksi
(T) dan C (Curah).

Jenis tegangan tinggi, adalah golongan tarif I-4.

Jenis tarif multiguna, adalah tarif yang diperuntukkan hanya bagi pengguna listrik yang
memerlukan pelayanan dengan kualitas khusus yang tidak termasuk dalam golongan tarif
S, R, B, I, P, T (Traksi) dan C (Curah).
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Penjelasan

3. Energi terjual

Energi yang terjual kepada pelanggan, adalah energi (kWh) yang terjual kepada pelanggan TT (tegangan
tinggi), TM (tegangan menengah) dan TR (tegangan rendah) sesuai dengan jumlah kWh yang dibuat
rekening (TUL I11-09).

4. Status data

Tahun 2015, berarti satu tahun kalender dari tanggal 1 Januari 2015 sampai dengan tanggal 31 Desember

2015.
5. Singkatan
PLTA . Pusat Listrik Tenaga Air MMBTU : 108 British Thermal Unit
PLTU : Pusat Listrik Tenaga Uap (MM=10°)
PLTG : Pusat Listrik Tenaga Gas HSD : Hight Speed Diesel Oil
PLTGU . Pusat Listrik Tenaga Gas & Uap IDO : Intermediate Diesel Oil
PLTD : Pusat Listrik Tenaga Diesel MFO : Marine Fuel Oil
PLTP : Pusat Listrik Tenaga Panas Bumi SAIDI : System Average Interruption
. . Duration Index
PLTMG : Pusat Listrik Tenaga Mesin Gas
PLTS . Pusat Listrik Tenaga Surya SAIFI : System Average Interruption
Frequency Index

PLTB : Pusat Listrik Tenaga Bayu ) o

Dist. : Distribusi
VA : volt-ampere

Gdg. Kantor
MVA : mega-volt-ampere Pemerintah : Gedung Kantor Pemerintah
kw - kilowatt PJU : Penerangan Jalan Umum
MW - megawatt PJB : Pembangkitan Tenaga Listrik
kWh - kilowatt-hour Jawa - Bali
MWh : megawatt-hour SOD : System Outage Duration
GWwh : gigawatt-hour SOF : System Outage Frequency
kmS . kl|0metel’-SIrkwt n.a * not ava||ab|e
MSCF : 10® Standard Cubic Foot

(M=10°%)
MMSCF : 10® Standard Cubic Foot
(MM=10°)
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British Thermal Unit (BTU), adalah jumlah panas yang diperlukan untuk menaikkan 1 pound air 1 derajat
Fahrenheit pada temperatur 60 derajat Fahrenheit, pada tekanan absolut 14,7 pound per square inch.

Standard Cubic Foot (SCF), adalah sejumlah gas yang diperlukan untuk mengisi ruangan 1 Cubic Foot,
dengan tekanan sebesar 14,7 pounds per square inch absolut dan pada temperatur 60 derajat Fahrenheit,
dalam kondisi kering.

1000 BTU Gas, adalah gas mempunyai Gross Heating Value sebesar 1000 BTU per SCF.

Gross Heating Value, adalah jumlah panas yang dinyatakan dalam satuan BTU yang dihasilkan oleh
pembakaran sempurna dari satu Standard Cubic Foot Gas, pada temperatur 60 derajat Fahrenheit dan
tekanan absolut 14,7 pounds per square inch, dengan udara pada temperatur dan tekanan yang sama
dengan gas tersebut, dan setelah pendinginan hasil pembakaran pada tingkat temperatur permulaan gas
dan udara, uap air yang terbentuk dalam proses pembakaran itu terkondensasikan ke dalam bentuk cair.
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Data Tahunan 2015

Tabel 1 : Neraca Daya (MW)

2015

Satuan PLN/Provinsi Kapasitas Terpasang *) Daya Mampu Beban Puncak
Wilayah Aceh 125,90 62,47 119,64
Wilayah Sumatera Utara 14,65 5,60 40,26
Wilayah Sumatera Barat 34,23 18,10 33,33
Wilayah Riau 191,34 119,10 320,59
- Riau 82,53 40,11 -
- Kepulauan Riau 108,81 79,00 -
Wilayah Sumsel, Jambi, dan Bengkulu 54,57 27,36 149,36
- Sumatera Selatan 7,38 4,25 -
- Jambi 21,31 11,35

- Bengkulu 25,89 11,77 -
Wilayah Bangka Belitung 165,36 75,77 183,58
Distribusi Lampung 1,12 0,92 48,00
Wilayah Kalimantan Barat 227,97 143,90 412,36
Wilayah Kalsel dan Kalteng 522,58 403,40 786,82
- Kalimantan Selatan 450,93 359,08 -
- Kalimantan Tengah 71,65 44,32 -
Wilayah Kalimantan Timur dan Utara 489,09 335,75 664,72
Wilayah Sulut, Sulteng, dan Gorontalo 461,68 330,08 544,52
- Sulawesi Utara 294,53 233,59 -
- Gorontalo 29,66 16,95 -
- Sulawesi Tengah 137,50 79,54 -
Wilayah Sulsel, Sultra, dan Sulbar 581,03 434,05 1.286,58
- Sulawesi Selatan 450,35 334,33 -
- Sulawesi Tenggara 127,47 97,83 -
- Sulawesi Barat 3,22 1,89 -
Wilayah Maluku dan Maluku Utara 200,56 117,36 175,68
- Maluku 141,75 82,68 -
- Maluku Utara 58,81 34,69 -
Wilayah Papua 170,16 122,69 229,75
- Papua 114,19 85,65 -
- Papua Barat 55,98 37,05 -
Distribusi Bali 3,26 2,11 4,52
Wilayah Nusa Tenggara Barat 139,20 96,66 301,57
Wilayah Nusa Tenggara Timur 202,21 94,75 158,23
PT PLN Batam 128,76 101,02 384,90
PT PLN Tarakan 31,22 14,05 36,70
Kit Sumbagut 2.758,40 1.718,49 -
Kit Sumbagsel 2.332,09 1.825,59 -
P3B Sumatera - - 3.230,43
Luar Jawa 8.835,38 6.049,22 9.111,54
Dist. Jawa Timur 9,43 6,90 11,38
Dist. Jawa Tengah dan Yogyakarta 0,66 0,57 -
- Jawa Tengah 0,48 0,39

- D.I. Yogyakarta 0,18 0,18 -
Dist. Jawa Barat dan Banten 0,20 0,16 0,16
- Jawa Barat - - -
- Banten 0,20 0,16

Dist. Jakarta Raya dan Tangerang - -

PT Indonesia Power 9.042,11 8.242,27

PT PJB 7.022,34 6.303,78 -
P3B Jawa Bali - - 24.258,00
Pembangkitan Tanjung Jati B 2.840,00 2.840,00 -
Unit Pembangkitan Jawa Bali 8.953,14 8.161,00

Jawa 27.867,88 25.554,68 24.269,54
Unit Pembangunan | 184,00 -

Unit Pembangunan VIII 3.040,00 1.852,00

Unit Pembangunan IX 174,00 174,00

Unit Pembangunan X 100,00 100,00

Unit Pembangunan XI 64,00 64,00

Indonesia 40.265,26 33.793,90 33.381,08

*) Kapasitas Terpasang milik PLN
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Tabel 2 : Neraca Energi

Dibeli Terima dari Produksi Produksi

Satuan PLN/Provinsi dari Unit Lain Sendiri ¥)  Pemakaian Sendiri Sentral Netto Pemakaian Sendiri Gl

Luar PLN (GWh) (GWh) (GWh) (%) (GWh) (GWh) (%)
Wilayah Aceh 64,59 1.854,44 519,21 3,37 0,65 2.434,87 - -
Wilayah Sumatera Utara 486,36 9.587,42 122,97 0,11 0,09 10.196,64 - -
Wilayah Sumatera Barat 52,88 3.112,87 178,33 1,26 0,71 3.342,82 - -
Wilayah Riau 242,74 3.206,69 1.395,22 15,09 1,08 4.829,56 0,02 -
Wilayah Sumsel, Jambi, dan Bengkulu 821,90 7.237,60 109,68 0,10 0,09 8.169,09 - -
Wilayah Bangka Belitung 67,31 - 923,29 29,37 3,18 961,23 0,39 0,04
Distribusi Lampung 144,45 4.301,89 0,13 - - 4.446,47 - -
Wilayah Kalimantan Barat 97,60 - 2.294,67 37,69 1,64 2.354,58 0,84 0,04
Wilayah Kalsel dan Kalteng 750,62 - 3.138,90 199,49 6,36 3.690,03 1,71 0,05
Wilayah Kalimantan Timur dan Utara 1.787,17 0,25 1.543,01 26,36 1,71 3.304,07 1,19 0,04
Wilayah Sulut, Sulteng, dan Gorontalo 646,39 7,17 2.475,08 94,70 3,83 3.033,94 1,25 0,04
Wilayah Sulsel, Sultra, dan Sulbar 3.765,83 2,19 2.733,67 116,60 4,27 6.385,09 15,62 0,24
Wilayah Maluku dan Maluku Utara - - 951,73 27,43 2,88 924,30 - -
Wilayah Papua 229,56 - 1.135,88 45,79 4,03 1.319,65 - -
Distribusi Bali 3,08 4.862,83 0,31 0,02 6,45 4.866,20 - -
Wilayah Nusa Tenggara Barat 114,83 - 1.514,65 76,28 5,04 1.553,21 0,54 0,03
Wilayah Nusa Tenggara Timur 13,48 - 817,01 32,34 3,96 798,15 0,10 0,01
PT PLN Batam 757,80 - 1.429,35 0,82 0,06 2.186,33 0,90 0,04
PT PLN Tarakan 15,80 - 210,81 2,20 1,04 224,41 - -
Kit Sumbagut - 81,46 12.428,22 411,34 331 12.098,33 - -
Kit Sumbagsel - 125,28 11.740,60 592,77 5,05 11.273,10 - -
P3B Sumatera 6.010,91 24.235,98 - - - 30.246,89 15,64 0,05
Luar Jawa 16.073,31 4.862,83 45.662,72 1.713,11 3,75 64.885,75 38,20 0,06
Dist. Jawa Timur 43,27 32.864,97 42,94 - - 32.951,19 - -
Dist. Jawa Tengah dan Yogyakarta 8,61 24.437,91 - - - 24.446,52 - -
Dist. Jawa Barat dan Banten 87,79 54.778,54 0,52 0,05 9,62 54.866,80 - -
Dist. Jakarta Raya dan Tangerang - 45.970,28 - - - 45.970,28 - -
PT Indonesia Power - 220,96 39.733,18 1.718,41 4,32 38.235,73 - -
PT PJB - 136,09 26.483,97 1.092,51 4,13 25.527,55 - -
P3B Jawa Bali 41.296,79  124.696,13 - - - 165.992,92 77,40 0,05
Pembangkitan Tanjung Jati B - 17,00 18.674,84 1.185,18 6,35 17.506,65 - -
Unit Pembangkitan Jawa Bali - 250,19 45.874,04 2.549,35 5,56 43.574,89 - -
Jawa 41.436,46 - 130.809,49 6.545,50 5,00 165.700,45 77,40 0,05
Indonesia 57.509,77 - 176.472,21 8.258,61 4,68 225.723,37 115,60 0,05

Keterangan: *) termasuk sewa pembangkit lainnya
**) termasuk ke luar PLN

***) Pemakaian sendiri Gl dan Sistem Distribusi
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2015

Dikirim Dikirim Pemakaian Sendiri
_SusutTransmisi_ ke Unit  Distribusi  Gardu Distribusi Susut Distribusi Susut Energi Susut Energi & PS ***) Pemakaian
(GWh) (%) lain **) (GWh)  (GWh) (%)  (GWh) (%) (GWh) (%) (GWh) (%) (GWh) (%)
- - 0,08 2.434,79 2,19 0,09 313,60 12,88 313,61 12,88 315,80 12,97 2.118,99 87,03
- - 209,61  9.987,03 0,74 0,01 1.282,53 12,58  1.282,62 12,58  1.283,36 12,59 8.703,66 85,36
- - 4,42  3.338,40 3,12 0,09 271,99 8,14 271,99 8,14 275,11 8,23 3.063,29 91,64
0,15 - 25,33 4.804,07 4,34 0,09 557,75 11,55 557,90 11,55 562,26 11,64 4.241,98 87,83
- - 607,69  7.561,40 7,35 0,09 947,35 11,60 947,35 11,60 954,70 11,69 6.606,71 80,87
3,68 0,38 - 957,16 3,23 0,34 90,71 9,44 96,09 10,00 99,71 10,37 861,52 89,63
- - 192,65  4.253,82 68,60 154 614,22 13,81 614,22 13,81 682,82 15,36 3.571,00 80,31
5,19 0,22 2.348,56 28,99 1,23 329,93 14,01 33511 14,23 364,94 15,50 1.989,64 84,50
44,00 1,19 0,25  3.644,07 - - 407,79 11,05 451,80 12,24 453,51 12,29 3.236,28 87,70
29,30 0,89 - 3.273)59 3,38 0,10 262,92 7,96 292,21 8,84 296,78 8,98 3.007,29 91,02
29,86 0,98 2,19  3.000,64 1,80 0,06 348,64 11,49 378,50 12,48 381,55 12,58 2.650,20 87,35
189,37 2,97 717  6.172,93 8,00 0,13 72347 11,33 912,56 14,29 936,18 14,66 5.441,75 85,23
- - 924,30 - 85,36 9,24 85,36 9,24 85,36 9,24 838,94 90,76
- - 1.319,65 - 100,75 7,63 100,75 7,63 100,75 7,63 1.218,90 92,37
- - 4.866,20 - - 272,03 5,59 272,03 5,59 272,03 5,59 4.594,16 94,41
8,32 0,54 1.544,35 0,15 0,01 141,90 9,14 150,22 9,67 150,92 9,72 1.402,29 90,28
0,70 0,09 797,35 0,08 0,01 47,52 5,95 48,22 6,04 48,40 6,06 749,75 93,94
3,61 0,17 2.181,82 1,83 0,08 140,75 6,44 144,36 6,60 147,09 6,73 2.039,24 93,27
- - - 224,41 - 17,91 7,98 17,91 7,98 17,91 7,98 206,50 92,02
- - 12.098,33 - - - -
- - 11.273,10 - - - - - -
889,78 2,94 29.341,47 - - 889,78 2,94 905,42 2,99 -
1.203,96 1,86 53.762,28 63.634,54 133,80 0,21 6.957,11 593  8.162,59 12,58  8.334,60 12,85  56.542,10 87,14
- - 0,11 32.951,08 - 2.126,32 6,45 2.126,27 6,45 2.126,27 6,45 30.824,81 93,55
- - 0,57 24.445,95 - - 155361 6,36  1.553,61 6,36  1.553,61 6,36  22.892,34 93,64
- - 443,62 54.423,18 124,95 0,23 3.040,32 5,54  3.040,27 5,54  3.165,22 5,77  51.257,96 93,42
- - 1.353,93 44.616,35 156,30 0,34 3.131,44 6,81 3.131,44 6,81 3.287,74 7,15 41.328,61 89,90
- - 38.235,73 - - - -
- - 25.527,55 - - - - - -
4.044,12 2,44 161.871,39 - - 4.044,12 2,44 4.121,53 2,48 -
- - 17.506,65 - - - -
- - 43.574,89 - - - -
4.044,12 2,44  4.862,83 156.436,56 281,25 0,17 9.851,70 6,11 13.895,71 8,39 14.254,37 8,60 146.303,72 88,29
5.248,08 2,33 288,59 220.071,10 415,06 0,18 16.808,81 7,63 22.058,30 9,77 22.588,97 10,01 202.845,82 89,86
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Tabel 3 : Faktor Beban, Faktor Kapasitas, Faktor Permintaan

2015

Satuan PLN/Provinsi Faktor Beban Faktor Kapasitas Faktor Permintaan

(%) (%) ()
Wilayah Aceh 55,70 47,08 7,64
Wilayah Sumatera Utara 172,77 95,82 0,73
Wilayah Sumatera Barat 79,19 59,47 1,76
Wilayah Riau 58,32 83,24 11,20
- Riau - - -
- Kepulauan Riau - 67,28 -
Wilayah Sumsel, Jambi, dan Bengkulu 71,20 22,94 3,21
- Sumatera Selatan - 0,85 -
- Jambi - 14,07 -
- Bengkulu - 36,54 -
Wilayah Bangka Belitung 61,60 63,74 26,29
Distribusi Lampung 34,38 1,33 1,74
Wilayah Kalimantan Barat 66,23 114,90 28,73
Wilayah Kalsel dan Kalteng 56,43 68,57 36,52
- Kalimantan Selatan - 65,37 -
- Kalimantan Tengah - 88,69 -
Wilayah Kalimantan Timur dan Utara 57,19 36,01 35,21
Wilayah Sulut, Sulteng dan Gorontalo 65,44 61,20 28,36
- Sulawesi Utara - 62,16 -
- Gorontalo - - -
- Sulawesi Tengah - 48,81 -
Wilayah Sulsel, Sultra dan Sulbar 57,67 53,71 31,27
- Sulawesi Selatan - 47,36 -
- Sulawesi Tenggara - 75,79 -
- Sulawesi Barat - 67,00 -
Wilayah Maluku dan Maluku Utara 61,84 54,17 26,88
- Maluku - 62,93 -
- Maluku Utara - 33,07 -
Wilayah Papua 67,84 76,20 22,93
- Papua - 85,39 -
- Papua Barat - 57,45 -
Distribusi Bali 8,56 1,09 0,13
Wilayah Nusa Tenggara Barat 61,68 124,21 22,45
Wilayah Nusa Tenggara Timur 59,92 46,12 19,03
PT PLN Batam 64,87 126,72 24,43
PT PLN Tarakan 70,49 77,08 26,72
Kit Sumbagut - 51,43 -
Kit Sumbagsel - 57,47 -
P3B Sumatera 21,24 - -
Luar Jawa 77,35 59,00 22,45
Dist. Jawa Timur 86,47 51,98 0,06
Dist. Jawa Tengah dan Yogyakarta - 17,12 -
- Jawa Tengah - 23,54 -
- D.I. Yogyakarta - - -
Dist. Jawa Barat dan Banten - 29,68 -
- Jawa Barat - - -
- Banten - 29,68 -
Dist. Jakarta Raya dan Tangerang - - -
PT Indonesia Power - 50,16 -
PT PJB - 43,05 -
P3B Jawa Bali 19,43 - -
Pembangkitan Tanjung Jati B - 75,06 -
Unit Pembangkitan Jawa Bali - - -
Jawa 81,02 53,58 26,20
Indonesia 80,02 50,53 25,06
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Tabel 4 : Jumlah Pelanggan per Jenis Pelanggan 2015
Satuan PLN/Provinsi Rumah Industri Bisnis Sosial  Gdg. Kantor Penerangan Jumlah (%)
Tangga Pemerintah  Jalan Umum

Wilayah Aceh 1.117.644 1.884 81.964 35.575 7.224 1.353 1.245.644 2,04
Wilayah Sumatera Utara 2.975.872 3.724 111.302 57.716 7.836 14.841 3.171.291 5,18
Wilayah Sumatera Barat 1.092.964 384 89.284 30.136 5.536 2.626 1.220.930 2,00
Wilayah Riau 1.265.364 320 117.283 24.005 5.467 3.114 1.415.553 2,31
- Riau 1.087.916 243 95.760 20.551 4.073 2.716 1.211.259 1,98
- Kepulauan Riau 177.448 7 21.523 3.454 1.394 398 204.294 0,33
Wilayah Sumsel, Jambi, dan Bengkulu 2.524.005 813 103.294 44.713 10.110 6.678 2.689.613 4,40
- Sumatera Selatan 1.746.804 598 63.267 30.234 6.203 4.658 1.851.764 3,03
- Jambi 371.983 158 24.769 6.863 1.916 1.284 406.973 0,67
- Bengkulu 405.218 57 15.258 7.616 1.991 736 430.876 0,70
Wilayah Bangka Belitung 342.916 229 18.973 5.647 2.105 1.011 370.881 0,61
Distribusi Lampung 1.652.802 596 37.821 35.126 3.253 1.556 1.731.154 2,83
Wilayah Kalimantan Barat 832.735 395 60.447 18.127 4.036 2.266 918.006 1,50
Wilayah Kalsel dan Kalteng 1.326.457 670 96.101 34.992 8.096 3.460 1.469.776 2,40
- Kalimantan Selatan 923.096 527 44.353 23.886 4.434 2.356 998.652 1,63
- Kalimantan Tengah 403.361 143 51.748 11.106 3.662 1.104 471.124 0,77
Wilayah Kalimantan Timur dan Utara 786.873 315 48.573 14.904 4.334 1.995 856.994 1,40
Wilayah Sulut, Sulteng dan Gorontalo 1.229.159 686 45.815 30.103 7.478 1.745 1.314.986 2,15
- Sulawesi Utara 535.329 371 21.562 12.284 2.805 706 573.057 0,94
- Gorontalo 204.233 108 6.141 5.314 1.417 365 217.578 0,36
- Sulawesi Tengah 489.597 207 18.112 12.505 3.256 674 524.351 0,86
Wilayah Sulsel, Sultra dan Sulbar 2.168.596 1.740 110.426 40.071 11.993 3.737 2.336.563 3,82
- Sulawesi Selatan 1.655.020 1.518 82.362 29.103 7.680 2.980 1.778.663 2,91
- Sulawesi Tenggara 349.560 160 17.720 7.035 3.071 591 378.137 0,62
- Sulawesi Barat 164.016 62 10.344 3.933 1.242 166 179.763 0,29
Wilayah Maluku dan Maluku Utara 434.230 84 25.499 10.108 3.826 589 474.336 0,78
- Maluku 261.961 69 16.482 5.870 2.090 176 286.648 0,47
- Maluku Utara 172.269 15 9.017 4.238 1.736 413 187.688 0,31
Wilayah Papua 436.486 70 46.886 11.390 4.943 1.194 500.969 0,82
- Papua 262.495 52 28.929 6.944 2.769 466 301.655 0,49
- Papua Barat 173.991 18 17.957 4.446 2.174 728 199.314 0,33
Distribusi Bali 975.075 802 168.224 29.540 3.613 4414 1.181.668 1,93
Wilayah Nusa Tenggara Barat 965.046 236 32.819 19.562 3.605 1.965 1.023.233 1,67
Wilayah Nusa Tenggara Timur 579.969 152 31.546 11.245 4.967 548 628.427 1,03
PT PLN Batam 190.667 343 89.892 2.198 367 830 284.297 0,46
PT PLN Tarakan 40.303 47 3.767 567 409 286 45.379 0,07
Luar Jawa 20.937.163 13.490  1.319.916 455.725 99.198 54.208 22.879.700 37
Dist. Jawa Timur 9.317.449 16.272 482.783  243.213 16.386 35.698 10.111.801 16,53
Dist. Jawa Tengah dan Yogyakarta 9.235.161 7.660 354.867  248.193 19.677 34.731 9.900.289 16,19
- Jawa Tengah 8.283.579 7.069 306.735  222.456 16.838 29.646 8.866.323 14,5
- D.I. Yogyakarta 951.582 591 48.132 25.737 2.839 5.085 1.033.966 1,69
Dist. Jawa Barat dan Banten 12.378.724  14.248 386.900 262.430 15.191 51.453 13.108.946 21,43
- Jawa Barat 11.222.852  13.481 356.805 231.665 13.368 49.358 11.887.529 19,43
- Banten 1.155.872 767 30.095 30.765 1.823 2.095 1.221.417 2,00
Dist. Jakarta Raya dan Tangerang 4.736.763  11.644 350.524 51.955 6.330 10.028 5.167.244 8,45
Jawa 35.668.097 49.824 1.575.074 805.791 57.584 131910 38.288.280 62,60
Indonesia 56.605.260 63.314 2.894.990 1.261.516 156.782  186.118 61.167.980 100
(%) 92,54 0,10 4,73 2,06 0,26 0,30 100,00 -
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Tabel 5 : Daya Tersambung per Kelompok Pelanggan (MVA) 2015
Satuan PLN/Provinsi Rumah Industri Bisnis Sosial Gdg. Kantor Penerangan Jumlah (%)
Tangga Pemerintah  Jalan Umum

Wilayah Aceh 804,00 52,93 228,17 81,14 59,50 27,74 1.253,48 1,18
Wilayah Sumatera Utara 2.490,78 844,91 769,71 171,42 68,12 89,63 4.434,57 4,16
Wilayah Sumatera Barat 933,05 183,57 268,89 66,44 42,67 16,17 1.510,78 1,42
Wilayah Riau 1.399,73 106,10 567,37 98,06 77,06 41,20 2.289,53 2,15
- Riau 1.176,74 90,18 465,51 81,18 58,07 36,51 1.908,19 1,79
- Kepulauan Riau 222,99 15,92 101,86 16,88 18,99 4,68 381,34 0,36
Wilayah Sumsel, Jambi, dan Bengkulu 2.438,16 365,44 641,16 133,43 105,12 41,52 3.724,82 3,49
- Sumatera Selatan 1.674,24 304,56 437,75 95,16 70,90 28,79 2.611,40 2,45
- Jambi 418,37 43,32 142,33 21,63 19,37 6,64 651,65 0,61
- Bengkulu 345,55 17,57 61,07 16,64 14,86 6,09 461,77 0,43
Wilayah Bangka Belitung 368,25 38,08 107,38 20,86 19,44 4,56 558,56 0,52
Distribusi Lampung 1.465,96 363,11 257,75 71,90 31,44 17,98 2.208,14 2,07
Wilayah Kalimantan Barat 715,40 55,31 275,13 49,40 39,55 13,52 1.148,31 1,08
Wilayah Kalsel dan Kalteng 1.065,89 110,83 380,29 68,00 71,67 26,79 1.723,46 1,62
- Kalimantan Selatan 720,60 94,09 248,75 45,10 40,90 19,35 1.168,78 11
- Kalimantan Tengah 345,29 16,74 131,54 22,90 30,77 7,44 554,68 0,52
Wilayah Kalimantan Timur dan Utara 881,15 66,29 396,54 69,29 80,79 16,11 1.510,17 1,42
Wilayah Sulut, Sulteng dan Gorontalo 962,45 91,53 315,97 73,75 67,25 24,94 1.535,88 1,44
- Sulawesi Utara 439,12 66,00 187,99 37,42 23,27 10,05 763,86 0,72
- Gorontalo 151,10 7,53 36,09 10,78 16,97 3,71 226,19 0,21
- Sulawesi Tengah 372,23 18,00 91,88 25,55 27,01 11,17 545,84 0,51
Wilayah Sulsel, Sultra dan Sulbar 1.956,42 384,22 665,22 136,10 103,36 46,28 3.291,60 3,09
- Sulawesi Selatan 1.472,06 362,40 543,74 112,32 73,60 38,05 2.602,16 2,44
- Sulawesi Tenggara 340,40 16,60 92,52 16,52 19,98 5,80 491,81 0,46
- Sulawesi Barat 143,96 5,22 28,96 7,26 9,78 2,44 197,62 0,19
Wilayah Maluku dan Maluku Utara 349,68 5,20 107,85 21,94 33,42 4,79 522,87 0,49
- Maluku 205,10 4,43 75,01 14,73 21,10 2,02 322,38 0,3
- Maluku Utara 144,58 0,77 32,84 7,21 12,32 2,78 200,49 0,19
Wilayah Papua 479,90 7,03 213,87 38,91 56,06 5,63 801,40 0,75
- Papua 294,44 2,63 137,25 23,92 37,50 3,40 499,13 0,47
- Papua Barat 185,46 4,40 76,62 14,99 18,56 2,23 302,27 0,28
Distribusi Bali 1.311,37 87,90 1.274,45 87,10 59,53 25,28 2.845,63 2,67
Wilayah Nusa Tenggara Barat 775,18 33,84 191,25 37,72 23,36 13,50 1.074,86 1,01
Wilayah Nusa Tenggara Timur 458,48 15,26 126,26 33,71 27,26 4,27 665,24 0,62
PT PLN Batam 343,41 322,01 539,85 27,13 20,35 7,93 1.260,67 1,18
PT PLN Tarakan 52,26 13,49 26,24 9,24 6,91 1,73 109,86 01
Luar Jawa 19.251,52  3.147,04  7.353,34 1.295,52 992,85 429,55 32.469,83 30,46
Dist. Jawa Timur 7.484,23 5.351,71 2.534,17 621,98 228,25 186,69  16.407,04 15,39
Dist. Jawa Tengah dan Yogyakarta 6.747,12 2.437,65 1.802,15 607,66 185,48 154,27  11.934,34 11,2
- Jawa Tengah 5.915,62 2.331,71 1.469,70 485,61 145,83 137,00 10.485,47 9,84
- D.I. Yogyakarta 831,50 105,93 332,45 122,05 39,66 17,27 1.448,87 1,36
Dist. Jawa Barat dan Banten 10.226,28 9.593,76 3.246,03 560,34 276,38 102,80 24.005,59 22,52
- Jawa Barat 9.458,51 7.317,38 3.021,67 516,26 252,82 90,82 20.657,46 19,38
- Banten 767,77 2.276,39 224,37 44,07 23,56 11,98 3.348,13 3,14
Dist. Jakarta Raya dan Tangerang 7.945,74 4.493,85 7.541,59 776,10 877,57 130,59 21.765,44 20,42
Jawa 32.403,37 21.876,98 15.123,94 2.566,08 1.567,68 574,35 74.112,41 69,54
Indonesia 51.654,89 25.024,02 22.477,28 3.861,60 2.560,54 1.003,91 106.582,23 100
(%) 48,47 23,48 21,09 3,62 2,40 0,94 100,00
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Tabel 6 : Energi Terjual per Kelompok Pelanggan (GWh) 2015
Satuan PLN/Provinsi Rumah Industri Bisnis Sosial Gdg. Kantor  Penerangan Jumlah (%)
Tangga Pemerintah  Jalan Umum
Wilayah Aceh 1.367,19 97,49 337,00 129,74 81,85 105,73 2.118,99 1,04
Wilayah Sumatera Utara 4.503,58 2.076,06  1.328,02 291,18 107,25 397,58 8.703,66 4,29
Wilayah Sumatera Barat 1.553,38 840,89 409,76 112,59 54,83 91,83 3.063,29 151
Wilayah Riau 2.585,65 228,06 999,81 163,57 110,73 154,15 4.241,98 2,09
- Riau 2.192,23 199,68 835,71 140,97 84,76 133,10 3.586,45 1,77
- Kepulauan Riau 393,42 28,39 164,10 22,60 25,97 21,06 655,53 0,32
Wilayah Sumsel, Jambi, dan Bengkulu 4.072,44 882,69  1.154,01 205,27 139,57 152,72 6.606,71 3,26
- Sumatera Selatan 2.832,17 751,18 796,92 146,02 92,18 119,01 4.737,48 2,34
- Jambi 654,80 100,38 248,42 34,18 25,27 20,74 1.083,79 0,53
- Bengkulu 585,47 31,13 108,67 25,07 22,12 12,97 785,44 0,39
Wilayah Bangka Belitung 602,58 50,72 148,13 24,51 25,98 9,60 861,52 0,42
Distribusi Lampung 2.204,55 725,60 401,48 110,64 49,47 79,26 3.571,00 1,76
Wilayah Kalimantan Barat 1.296,75 97,13 423,14 72,41 67,01 33,19 1.989,64 0,98
Wilayah Kalsel dan Kalteng 2.121,40 223,88 609,50 102,20 98,11 81,18 3.236,28 1,6
- Kalimantan Selatan 1.420,12 194,45 387,77 67,52 53,78 64,00 2.187,65 1,08
- Kalimantan Tengah 701,29 29,43 221,72 34,68 44,34 17,18 1.048,64 0,52
Wilayah Kalimantan Timur dan Utara 1.819,59 171,92 727,35 120,22 117,01 51,21 3.007,29 1,48
Wilayah Sulut, Sulteng dan Gorontalo 1.631,12 164,06 529,34 117,23 99,08 109,38 2.650,20 1,31
- Sulawesi Utara 733,52 118,52 314,93 58,59 34,13 42,89 1.302,59 0,64
- Gorontalo 269,82 17,65 61,59 18,20 22,23 9,33 398,81 0,2
- Sulawesi Tengah 627,77 27,88 152,81 40,44 42,72 57,16 948,80 0,47
Wilayah Sulsel, Sultra dan Sulbar 2.973,34 859,44  1.104,50 208,36 160,02 136,09 5.441,75 2,68
- Sulawesi Selatan 2.315,31 824,86 927,83 178,95 119,20 113,31 4.479,46 2,21
- Sulawesi Tenggara 480,61 27,93 132,71 20,55 27,03 14,76 703,59 0,35
- Sulawesi Barat 177,42 6,65 43,95 8,86 13,79 8,03 258,69 0,13
Wilayah Maluku dan Maluku Utara 541,81 11,15 177,78 31,91 58,74 17,54 838,94 0,41
- Maluku 320,74 9,63 115,58 20,33 34,64 8,59 509,50 0,25
- Maluku Utara 221,07 1,52 62,21 11,58 24,10 8,96 329,44 0,16
Wilayah Papua 701,11 12,54 356,56 51,28 80,85 16,56 1.218,90 0,6
- Papua 429,33 5,75 230,88 31,89 56,02 9,45 763,33 0,38
- Papua Barat 271,77 6,79 125,69 19,39 24,82 7,12 455,58 0,22
Distribusi Bali 1.918,34 167,67  2.226,49 110,96 96,87 73,85 4.594,16 2,26
Wilayah Nusa Tenggara Barat 919,76 68,93 280,67 46,67 29,45 56,82 1.402,29 0,69
Wilayah Nusa Tenggara Timur 452,33 41,92 174,21 36,41 30,03 14,86 749,75 0,37
PT PLN Batam 603,86 518,86 822,70 43,53 36,79 13,51 2.039,24 1,01
PT PLN Tarakan 105,94 27,98 47,24 8,36 11,65 5,33 206,50 01
Luar Jawa 31.974,71 7.266,99 12.257,67 1.987,03 145530 1.600,41  56.542,10 27,87
Dist. Jawa Timur 12.127,23 13.080,88 3.831,19 908,54 322,58 554,39  30.824,81 15,2
Dist. Jawa Tengah dan Yogyakarta ~ 11.183,35 7.139,30 2.909,70 900,13 261,59 498,28 22.892,34 11,29
- Jawa Tengah 9.806,95 6.901,46 2.339,49 706,08 208,52 445,69 20.408,19 10,06
- D.I. Yogyakarta 1.376,40 237,84 570,22 194,05 53,06 52,59 2.484,15 1,22
Dist. Jawa Barat dan Banten 18.425,56 26.288,63 4.961,94 856,51 397,18 328,14 51.257,96 25,27
- Jawa Barat 16.794,88 20.716,98 4.605,88 787,79 355,68 297,71 4355891 21,47
- Banten 1.630,67 5.571,66 356,06 68,72 41,50 30,43 7.699,05 3,8
Dist. Jakarta Raya dan Tangerang ~ 14.971,29 10.303,59 13.017,55 1.288,76  1.280,51 466,90 41.328,61 20,37
Jawa 56.707,42 56.812,40 24.720,38 3.953,95 2.261,86 1.847,71 146.303,72 72,13
Indonesia 88.682,13 64.079,39 36.978,05 5.940,98 3.717,16 3.448,11 202.845,82 100
(%) 43,72 31,59 18,23 2,93 1,83 1,70 100 -
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Tabel 7 : Pendapatan per Kelompok Pelanggan (juta Rp) 2015
Satuan PLN/Provinsi Rumah Industri Bisnis Sosial Gdg. Kantor  Penerangan Jumlah (%)
Tangga Pemerintah  Jalan Umum
Wilayah Aceh 685.583,87 100.104,91 329.386,72 84.735,83 106.631,89  157.621,84  1.464.065,05 0,70
Wilayah Sumatera Utara 2.741.668,21  2.394.952,45 1.591.607,15  224.150,10 140.799,28  597.294,93  7.690.472,12 3,66
Wilayah Sumatera Barat 843.890,82 906.089,68 433.586,86 80.580,09 73.26358  137.517,26  2.474.928,28 1,18
Wilayah Riau 1.719.061,83 265.972,02 1.155.406,80  126.220,89 149.180,68  231.394,18  3.647.236,40 1,74
- Riau 1.286.358,29 234.049,75 947.372,68  108.022,74 113.954,01  199.868,69  2.889.626,16 1,38
- Kepulauan Riau 432.703,54 31.922,27 208.034,12 18.198,15 35.226,67 31.525,49 757.610,24 0,36
Wilayah Sumsel, Jambi, dan Bengkulu ~ 2.724.454,58  1.034.544,57 1.413.720,12  154.744,40 188.705,09  226.705,76  5.742.87453 2,74
- Sumatera Selatan 1.635.002,31 881.924,48 953.075,34  109.087,74 123.097,38  178.263,26  3.880.450,52 1,85
- Jambi 664.511,22 115.747,21 325.040,25 27.042,21 35.132,96 28.926,70  1.196.400,55 0,57
- Bengkulu 424.941,05 36.872,88 135.604,53 18.614,45 30.474,75 19.515,80 666.023,46 0,32
Wilayah Bangka Belitung 255.835,98 57.330,24 165.970,47 15.781,00 33.599,97 13.787,21 542.304,87 0,26
Distribusi Lampung 1.129.696,16 839.806,29 485.704,59 70.187,80 65.760,96 119.19355  2.710.349,35 1,29
Wilayah Kalimantan Barat 680.856,20 111.244,35 441.209,29 50.842,31 85.974,44 49.871,95 1.419.998,55 0,68
Wilayah Kalsel dan Kalteng 1.067.575,83 256.476,29 680.622,03 67.814,03 132.487,79  121.159,80  2.326.135,77 1,11
- Kalimantan Selatan 550.123,03 221.999,96 421.307,28 42.274,57 71.131,03 95.344,70  1.402.180,57 0,67
- Kalimantan Tengah 517.452,80 34.476,33 259.314,75 25.539,46 61.356,76 25.815,10 923.955,20 0,44
Wilayah Kalimantan Timur dan Utara ~ 958.647,11 201.298,65 823.349,84 85.193,15 147.375,23 76.248,43  2.292.112,41 1,09
Wilayah Suluttenggo 787.885,57 188.686,00 616.143,70 78.651,44 12099121  161.888,35  1.954.246,27 0,93
- Sulawesi Utara 505.198,22 136.200,97 410.416,39 44.971,65 46.662,34 64.510,00 1.207.959,57 0,58
- Gorontalo 186.577,71 20.383,18 81.182,44 13.395,93 30.759,05 13.689,79 345.988,10 0,16
- Sulawesi Tengah 96.109,64 32.101,85 124.544,87 20.283,86 43.569,82 83.688,56 400.298,60 0,19
Wilayah Sulsel, Sultra dan Sulbar 1.836.446,75 950.176,59 1.363.036,41  163.726,75 213.924,71  201.742,67  4.729.053,88 2,25
- Sulawesi Selatan 1.284.209,13 910.977,61 1.138.262,13  140.990,40 158.202,14  167.571,39  3.800.212,80 1,81
- Sulawesi Tenggara 407.411,16 31.616,24 171.364,88 15.909,24 36.796,64 22.150,76 685.248,92 0,33
- Sulawesi Barat 144.826,46 7.582,74 53.409,40 6.827,11 18.925,93 12.020,52 243.592,16 0,12
Wilayah Maluku 296.872,80 12.360,02 207.686,20 21.871,35 80.757,21 27.135,73 646.683,32 0,31
- Maluku 141.599,20 10.750,06 127.310,67 13.609,70 46.713,32 13.661,78 353.644,74 0,17
- Maluku Utara 155.273,60 1.609,96 80.375,53 8.261,65 34.043,89 13.473,95 293.038,58 0,14
Wilayah Papua 379.432,24 14.937,13 359.758,99 35.293,78 102.989,51 24.526,34 916.937,98 0,44
- Papua 127.338,74 6.463,80 200.244,56 19.447,77 68.180,59 13.812,83 43548828 0,21
- Papua Barat 252.093,50 8.473,33 159.514,43 15.846,01 34.808,92 10.713,51 481.449,70 0,23
Distribusi Bali 1.101.163,97 191.436,11  2.495.537,25 80.341,25 129.652,64 110.276,98  4.108.40821 1,96
Wilayah Nusa Tenggara Barat 355.010,15 79.223,71 326.320,87 30.648,85 38.498,36 84.169,57 913.871,50 0,44
Wilayah Nusa Tenggara Timur 149.677,07 48.875,93 166.071,19 22.525,17 33.868,67 21.849,94 442.867,98 0,21
PT PLN Batam 575.776,63 623.009,04 1.095.427,06 42.052,29 63.956,40 26.132,98  2.426.354,39 1,16
PT PLN Tarakan 98.997,62 131.058,96 14.336,79 40.961,81 - 285.355,19 0,14
Luar Jawa 18.388.533,38  8.276.523,97 14.281.604,49 1.449.697,27 1.949.379,43 2.388.517,49 46.734.256,04 22,27
Dist. Jawa Timur 6.582.361,54 14.915.418,68 4.417.644,49  672.472,11 429.813,78  832.229,65 27.849.940,26 13,27
Dist. Jawa Tengah dan Yogyakarta 5.551.528,09  8.319.332,69 3.477.704,92  663.138,31 348.613,85  749.24452 19.109.562,39 9,11
- Jawa Tengah 4.430.726,32  8.045.320,69 2.733.173,88  498.046,17 277.015,96  670.142,03 16.654.425,06 7,94
- D.I. Yogyakarta 1.120.801,77 274.012,00 744.531,04  165.092,14 71.597,89 79.102,49  2.455.137,33 1,17
Dist. Jawa Barat dan Banten 9.436.219,98 30.310.749,05 5.620.288,91  597.714,25 516.712,83  490.231,44 46.971.916,47 22,38
- Jawa Barat 8.425.921,93 24.177.336,82 5.145.410,94  552.448,42 459.43553  444.407,33 39.204.960,98 18,68
- Banten 1.010.298,05  6.133.412,23 474.877,97 45.265,83 57.277,30 45.824,11  7.766.955,49 3,70
Dist. Jakarta Raya dan Tangerang ~ 13.731.387,83 11.886.020,88 15.498.785,87 1.143.887,06 1.593.065,92 691.700,47 44.544.848,03 21,23
Jawa 35.301.497,45 65.431.521,30 29.014.424,19 3.077.211,74 2.888.206,38 2.763.406,08 138.476.267,14 65,99
Listrik Prabayar 20.788.885,30 27.336,67 4.424.877,82  321.862,01 108.596,74 14.236,65 25.685.795,19
Unit Pusat (250.645,75)  (510.361,46)  (234.912,89)  (22.054,76)  (22.766,05)  (11.036,68) (1.051.777,59)
Indonesia 74.228.270,38 73.225.020,48 47.485.993,61 4.826.716,26 4.923.416,50 5.155.123,54 209.844.540,77 100
(%) 35,31 34,98 22,62 2,3 2,34 2,46 100
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Tabel 8 : Energi Terjual Rata-rata per Jenis Pelanggan (kWh) 2015
Satuan PLN/Provinsi Rumah Industri Bisnis Sosial Gdg. Kantor Penerangan Jumlah
Tangga Pemerintah  Jalan Umum

Wilayah Aceh 1.223,28 51.746,28 411156  3.646,94 11.330,29 78.144,86 1.701,12
Wilayah Sumatera Utara 151336  557.481,20  11.931,68  5.045,05 13.686,83 26.789,30  2.744,52
Wilayah Sumatera Barat 142125 2.189.817,71 4.589,40  3.736,06 9.904,26  34.969,54  2.508,98
Wilayah Riau 2.043,40  712.687,50 8.524,76  6.814,00 20.254,25 49.502,25  2.996,69
- Riau 2.015,07  821.728,40 8.727,13  6.859,52 20.810,21 49.005,89  2.960,93
- Kepulauan Riau 2.217,10  368.701,30 7.624,40  6.543,14 18.629,84 52.914,57  3.208,76
Wilayah Sumsel, Jambi, dan Bengkulu 1.613,48 1.085.719,56  11.172,09  4.590,83 13.805,14 22.869,12  2.456,38
- Sumatera Selatan 1.621,34 1.256.153,85  12.596,14  4.829,66 14.860,55 25.549,59  2.558,36
- Jambi 1.760,30  635.316,46  10.029,47  4.980,33 13.188,94 16.152,65 2.663,05
- Bengkulu 1.444,83  546.140,35 7.122,17  3.291,75 11.109,99 17.622,28  1.822,89
Wilayah Bangka Belitung 1.757,22 221.484,72 7.807,41  4.340,36 12.342,04 9.49555  2.322,90
Distribusi Lampung 1.333,83 1.217.449,66  10.61527  3.149,80 15.207,50 50.938,30  2.062,79
Wilayah Kalimantan Barat 155722  245.898,73 7.000,18  3.994,59 16.603,07 14.646,95 2.167,35
Wilayah Kalsel dan Kalteng 1.599,30  334.149,25 6.342,29  2.920,67 12.118,33 23.462,43  2.201,89
- Kalimantan Selatan 1.538,43  368.975,33 8.742,81  2.826,76 12.129,00 27.164,69  2.190,60
- Kalimantan Tengah 1.738,62  205.804,20 428461  3.122,64 12.108,14 1556159  2.225,83
Wilayah Kalimantan Timur dan Utara 2.312,43 545.777,78 14.974,37 8.066,29 26.998,15 25.669,17  3.509,11
Wilayah Sulut, Sulteng dan Gorontalo 1.327,02 239.154,52 11.553,86  3.894,30 13.24953 62.681,95 2.015,38
- Sulawesi Utara 1.370,22  319.460,92  14.60579  4.769,62 12.167,56 60.750,71  2.273,05
- Gorontalo 1.321,14  163.425,93  10.029,31  3.424,92 15.688,07 25.561,64  1.832,95
- Sulawesi Tengah 1.282,22  134.685,99 8.436,95  3.23391 13.120,39 84.807,12  1.809,47
Wilayah Sulsel, Sultra dan Sulbar 1.371,09  493.931,03  10.002,17  5.199,77 13.342,78 36.416,91  2.328,95
- Sulawesi Selatan 1.398,96  543.386,03  11.26527  6.148,85 15.520,83 38.023,49  2.518,44
- Sulawesi Tenggara 1.37490  174.562,50 7.489,28 292111 8.801,69 24.974,62  1.860,67
- Sulawesi Barat 1.081,72 107.258,06 424884  2252,73 11.103,06 4837349  1.439,06
Wilayah Maluku dan Maluku Utara 1.247,75  132.738,10 6.972,04  3.156,91 15.352,85 29.779,29  1.768,66
- Maluku 1.22438  139.565,22 7.012,50  3.463,37 16.574,16 48.806,82 1.777,44
- Maluku Utara 1.283,28  101.333,33 6.899,19  2.732,42 13.882,49 21.694,92  1.755,25
Wilayah Papua 1.606,26  179.142,86 7.604,83  4.502,19 16.356,46 13.869,35 2.433,08
- Papua 1.635,57 110.576,92 7.980,92 459245 20.231,13 20.278,97  2.530,47
- Papua Barat 1.561,98  377.222,22 6.999,50  4.361,22 11.416,74 9.780,22  2.285,74
Distribusi Bali 1.967,38  209.064,84  13.23527  3.756,26  26.811,51 16.730,86  3.887,86
Wilayah Nusa Tenggara Barat 953,07  292.076,27 8.552,06  2.385,75  8.169,21 28.916,03  1.370,45
Wilayah Nusa Tenggara Timur 779,92  275.789,47 5.522,41  3.237,88 6.045,90 27.116,79  1.193,06
PT PLN Batam 3.167,09 1.512.711,37 9.152,09 19.804,37 100.245,23 16.277,11  7.172,92
PT PLN Tarakan 2.628,59  595.319,15  12.540,48 14.744,27 28.484,11 18.636,36  4.550,56
Luar Jawa 1.527,17  538.694,59 9.286,70  4.360,15 14.670,66 29.523,50  2.471,28
Dist. Jawa Timur 1.301,56  803.888,89 7.935,64  3.73557 19.686,32 15.530,00  3.048,40
Dist. Jawa Tengah dan Yogyakarta 1.210,95  932.023,50 8.199,41  3.626,73 13.294,20 14.346,84  2.312,29
- Jawa Tengah 1.183,90  976.299,34 7.627,07  3.174,02 12.383,89 15.033,73  2.301,76
- D.I. Yogyakarta 1.446,43  402.436,55  11.847,00 7.539,73 18.689,68 10.342,18  2.402,55
Dist. Jawa Barat dan Banten 1.488,49 1.845.07510 12.824,86  3.263,77 26.145,74 6.377,47  3.910,15
- Jawa Barat 1.496,49 1.536.753,95  12.908,68  3.400,56 26.606,82 6.031,65 3.664,25
- Banten 1.410,77 7.264.22425  11.831,20  2.233,71 22.764,67 1452506  6.303,38
Dist. Jakarta Raya dan Tangerang 3.160,66  884.884,06  37.137,40 24.805,31 202.292,26 46.559,63  7.998,19
Jawa 1.589,86 1.140.261,72  15.694,74  4.906,92 39.279,31 14.007,35  3.821,11
Indonesia 1.566,68 1.012.088,80  12.773,12  4.709,40 23.709,10 18.526,47  3.316,21
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Tabel 9 : Harga Jual Listrik Rata-rata per Kelompok Pelanggan (Rp/kWh) 2015
Satuan PLN/Provinsi Rumah Industri Bisnis Sosial Gdg. Kantor Penerangan  Jumlah
Tangga Pemerintah  Jalan Umum
Wilayah Aceh 501,45 1.026,82 977,41 653,12 1.302,77 1.490,80 690,93
Wilayah Sumatera Utara 608,78 1.153,60 1.198,48 769,80 1.312,81 1.502,33 883,59
Wilayah Sumatera Barat 543,26 1.077,54 1.058,15 715,69 1.336,20 1.497,52 807,93
Wilayah Riau 664,85 1.166,24 1.155,63 771,66 1.347,25 1.501,10 859,80
- Riau 586,78 1.172,12 1.133,61 766,28 1.344,43 1.501,64 805,71
- Kepulauan Riau 1.099,85 1.124,42 1.267,73 805,23 1.356,44 1.496,94 1.155,72
Wilayah Sumsel, Jambi, dan Bengkulu 669,00 1.172,04 1.225,05 753,86 1.352,05 1.484,45 869,25
- Sumatera Selatan 577,30 1.174,05 1.195,95 747,07 1.335,40 1.497,88 819,10
- Jambi 1.014,83 1.153,09 1.308,43 791,17 1.390,30 1.394,73  1.103,90
- Bengkulu 725,81 1.184,48 1.247,86 742,50 1.377,70 1.504,69 847,96
Wilayah Bangka Belitung 424,57 1.130,33 1.120,44 643,86 1.293,30 1.436,17 629,47
Distribusi Lampung 512,44 1.157,40 1.209,79 634,38 1.329,31 1.503,83 758,99
Wilayah Kalimantan Barat 525,05 1.145,31 1.042,70 702,14 1.283,01 1.502,62 713,70
Wilayah Kalsel dan Kalteng 503,24 1.145,60 1.116,69 663,54 1.350,40 1.492,48 718,77
- Kalimantan Selatan 387,38 1.141,68 1.086,49 626,10 1.322,63 1.489,76 640,95
- Kalimantan Tengah 737,86 1.171,47 1.169,56 736,43 1.383,78 1.502,63 881,10
Wilayah Kalimantan Timur dan Utara 526,85 1.170,89 1.131,99 708,64 1.259,51 1.488,94 762,19
Wilayah Sulut, Sulteng dan Gorontalo 483,03 1.150,10 1.163,98 670,92 1.221,15 1.480,05 737,40
- Sulawesi Utara 688,73 1.149,18 1.303,20 767,57 1.367,19 1.504,08 927,35
- Gorontalo 691,49 1.154,85 1.318,11 736,04 1.383,67 1.467,29 867,55
- Sulawesi Tengah 153,10 1.151,43 815,03 501,58 1.019,89 1.464,11 421,90
Wilayah Sulsel, Sultra dan Sulbar 617,64 1.105,58 1.234,08 785,79 1.336,86 1.482,42 869,03
- Sulawesi Selatan 554,66 1.104,40 1.226,80 787,88 1.327,20 1.478,88 848,36
- Sulawesi Tenggara 847,70 1.131,98 1.291,27 774,17 1.361,33 1.500,73 973,93
- Sulawesi Barat 816,29 1.140,26 1.215,23 770,55 1.372,44 1.496,95 941,64
Wilayah Maluku dan Maluku Utara 547,93 1.108,52 1.168,22 685,41 1.374,82 1.547,08 770,83
- Maluku 441,48 1.116,31 1.101,49 669,44 1.348,54 1.590,43 694,10
- Maluku Utara 702,37 1.059,18 1.292,00 713,44 1.412,61 1.503,79 889,51
Wilayah Papua 541,19 1.191,16 1.008,97 688,26 1.273,83 1.481,06 752,27
- Papua 296,60 1.124,14 867,31 609,84 1.217,08 1.461,67 570,51
- Papua Barat 927,60 1.247,91 1.269,11 817,23 1.402,45 1.504,71  1.056,78
Distribusi Bali 574,02 1.141,74 1.120,84 724,06 1.338,42 1.493,26 894,27
Wilayah Nusa Tenggara Barat 385,98 1.149,34 1.162,65 656,71 1.307,24 1.481,34 651,70
Wilayah Nusa Tenggara Timur 330,90 1.165,93 953,28 618,65 1.127,83 1.470,39 590,69
PT PLN Batam 953,49 1.200,73 1.331,50 966,05 1.738,42 1.934,34 1.189,83
PT PLN Tarakan 934,47 - 2.774,32 1.714,93 3.516,04 - 1.381,87
Luar Jawa 575,10 1.138,92 1.165,12 729,58 1.339,50 1.492,44 826,54
Dist. Jawa Timur 542,78 1.140,25 1.153,07 740,17 1.332,43 1.501,16 903,49
Dist. Jawa Tengah dan Yogyakarta 496,41 1.165,29 1.195,21 736,71 1.332,67 1.503,66 834,76
- Jawa Tengah 451,79 1.165,74 1.168,28 705,37 1.328,49 1.503,61 816,07
- D.I. Yogyakarta 814,30 1.152,09 1.305,69 850,77 1.349,38 1.504,14 988,32
Dist. Jawa Barat dan Banten 512,13 1.153,00 1.132,68 697,85 1.300,95 1.493,97 916,38
- Jawa Barat 501,70 1.167,03 1.117,14 701,26 1.291,71 1.492,75 900,04
- Banten 619,56 1.100,82 1.333,70 658,70 1.380,18 1.505,89  1.008,82
Dist. Jakarta Raya dan Tangerang 917,18 1.153,58 1.190,61 887,59 1.244,09 148147 1.077,82
Jawa 622,52 1.151,71 1.173,70 778,26 1.276,92 1.495,58 946,50
Indonesia 837,01 1.142,72 1.284,17 812,44 1.324,51 1.495,06 1.034,50
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Tabel 10 : Jumlah Pelanggan per Jenis Tegangan 2015
Satuan PLN/Provinsi Tegangan Jumlah (%)
Rendah Menengah Tinggi  Layanan
Khusus

Wilayah Aceh 1.245.512 132 - - 1.245.644 2,04
Wilayah Sumatera Utara 3.170.222 1.066 2 1 3.171.291 5,18
Wilayah Sumatera Barat 1.220.776 153 1 - 1.220.930 2
Wilayah Riau 1.415.237 316 - - 1.415.553 2,31
- Riau 1.210.983 276 - - 1.211.259 1,98
- Kepulauan Riau 204.254 40 - - 204.294 0,33
Wilayah Sumsel, Jambi, dan Bengkulu 2.689.125 459 - 29 2.689.613 4.4
- Sumatera Selatan 1.851.396 342 - 26 1.851.764 3,03
- Jambi 406.891 79 - 3 406.973 0,67
- Bengkulu 430.838 38 - 430.876 0,7
Wilayah Bangka Belitung 370.804 77 - 370.881 0,61
Distribusi Lampung 1.730.781 373 - 1.731.154 2,83
Wilayah Kalimantan Barat 917.865 141 - 918.006 15
Wilayah Kalsel dan Kalteng 1.469.563 213 - 1.469.776 2,4
- Kalimantan Selatan 998.476 176 - 998.652 1,63
- Kalimantan Tengah 471.087 37 - 471.124 0,77
Wilayah Kalimantan Timur dan Utara 856.711 283 - 856.994 14
Wilayah Sulut, Sulteng dan Gorontalo 1.314.762 224 - 1.314.986 2,15
- Sulawesi Utara 572.904 153 - 573.057 0,94
- Gorontalo 217.559 19 - 217.578 0,36
- Sulawesi Tengah 524.299 52 - 524.351 0,86
Wilayah Sulsel, Sultra dan Sulbar 2.336.054 507 2 2.336.563 3,82
- Sulawesi Selatan 1.778.226 435 2 1.778.663 2,91
- Sulawesi Tenggara 378.081 56 - 378.137 0,62
- Sulawesi Barat 179.747 16 179.763 0,29
Wilayah Maluku dan Maluku Utara 474.215 121 - 474.336 0,78
- Maluku 286.535 113 286.648 0,47
- Maluku Utara 187.680 8 187.688 0,31
Wilayah Papua 500.848 121 500.969 0,82
- Papua 301.568 87 301.655 0,49
- Papua Barat 199.280 34 199.314 0,33
Distribusi Bali 1.148.460 33.208 1.181.668 1,93
Wilayah Nusa Tenggara Barat 1.023.134 99 1.023.233 1,67
Wilayah Nusa Tenggara Timur 628.125 302 628.427 1,03
PT PLN Batam 228.178 56.119 284.297 0,46
PT PLN Tarakan 45.300 79 45.379 0,07
Luar Jawa 22.785.672 93.993 5 30 22.879.700 37,40
Dist. Jawa Timur 10.108.634 3.146 21 10.111.801 16,53
Dist. Jawa Tengah dan Yogyakarta 9.897.755 2.531 3 9.900.289 16,19
- Jawa Tengah 8.864.106 2.214 3 8.866.323 14,5
- D.I. Yogyakarta 1.033.649 317 - - 1.033.966 1,69
Dist. Jawa Barat dan Banten 13.102.905 5.979 44 18 13.108.946 21,43
- Jawa Barat 11.882.028 5.459 25 17 11.887.529 19,43
- Banten 1.220.877 520 19 1 1.221.417 2
Dist. Jakarta Raya dan Tangerang 5.157.779 9.428 7 30 5.167.244 8,45
Jawa 38.267.073 21.084 75 48 38.288.280 62,60
Indonesia 61.052.745 115.077 80 78 61.167.980 100,00
(%) 99,81 0,19 100,00 -
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Tabel 11 : Daya Tersambung per Jenis Tegangan (MVA) 2015
Satuan PLN/Provinsi Tegangan Jumlah (%)
Rendah Menengah Tinggi Layanan
Khusus

Wilayah Aceh 1.191,57 61,91 - - 1.253,48 1,18
Wilayah Sumatera Utara 3.465,29 898,27 61 10 4.434,57 4,16
Wilayah Sumatera Barat 1.284,96 135,83 20 - 1.510,78 1,42
Wilayah Riau 2.039,42 250,11 - - 2.289,53 2,15
- Riau 1.689,92 218,27 - - 1.908,19 1,79
- Kepulauan Riau 349,5 31,84 - - 381,34 0,36
Wilayah Sumsel, Jambi, dan Bengkulu 3.192,39 516,65 - 15,78 3.724,82 3,49
- Sumatera Selatan 2.177,45 418,89 - 15,06 2.611,40 2,45
- Jambi 581,68 69,26 - 0,72 651,65 0,61
- Bengkulu 433,26 28,51 - - 461,77 0,43
Wilayah Bangka Belitung 500,51 58,05 - - 558,56 0,52
Distribusi Lampung 1.808,94 399,20 - - 2.208,14 2,07
Wilayah Kalimantan Barat 1.049,20 99,10 - - 1.148,31 1,08
Wilayah Kalsel dan Kalteng 1.535,56 187,89 - - 1.723,46 1,62
- Kalimantan Selatan 1.013,25 155,53 - - 1.168,78 11
- Kalimantan Tengah 522,31 32,37 - - 554,68 0,52
Wilayah Kalimantan Timur dan Utara 1.259,69 250,48 - - 1.510,17 1,42
Wilayah Sulut, Sulteng, dan Gorontalo 1.357,56 178,32 - - 1.535,88 1,44
- Sulawesi Utara 634,65 129,21 - - 763,86 0,72
- Gorontalo 210,93 15,26 - - 226,19 0,21
- Sulawesi Tengah 511,98 33,86 - - 545,83 0,51
Wilayah Sulsel, Sultra, dan Sulbar 2.785,46 393,89 112,25 - 3.291,60 3,09
- Sulawesi Selatan 2.127,99 361,93 112,25 - 2.602,16 2,44
- Sulawesi Tenggara 464,67 27,15 - - 491,81 0,46
- Sulawesi Barat 192,81 4,81 - - 197,62 0,19
Wilayah Maluku dan Maluku Utara 491,93 30,94 - - 522,87 0,49
- Maluku 295,46 26,93 - - 322,38 0,3
- Maluku Utara 196,47 4,02 - - 200,49 0,19
Wilayah Papua 750,47 50,93 - - 801,40 0,75
- Papua 462,29 36,84 - - 499,13 0,47
- Papua Barat 288,18 14,10 - - 302,27 0,28
Distribusi Bali 2.278,57 567,06 - - 2.845,63 2,67
Wilayah Nusa Tenggara Barat 1.008,99 65,87 - - 1.074,86 1,01
Wilayah Nusa Tenggara Timur 623,24 42,00 - - 665,24 0,62
PT PLN Batam 634,15 626,52 - - 1.260,67 1,18
PT PLN Tarakan 87,9 21,95 - - 109,86 0,1
Luar Jawa 27.346,81 4.833,98 263,25 25,78 32.469,83 30,46
Dist. Jawa Timur 11.012,61 4.464,77 929,66 - 16.407,04 15,39
Dist. Jawa Tengah dan Yogyakarta 9.277,17 2.491,17 166,00 - 11.934,33 11,2
- Jawa Tengah 8.076,16 2.243,31 166,00 - 10.485,47 9,84
- D.I. Yogyakarta 1.201,01 247,86 - - 1.448,87 1,36
Dist. Jawa Barat dan Banten 13.775,62 7.666,48 2.485,20 78,3 24.005,59 22,52
- Jawa Barat 12.742,26 6.635,15 1.205,90 74,15 20.657,46 19,38
- Banten 1.033,36 1.031,32 1.279,30 4,15 3.348,14 3,14
Dist. Jakarta Raya dan Tangerang 12.380,31 8.840,47 397,14 147,53 21.765,44 20,42
Jawa 46.445,70 23.462,88 3.978,00 225,82 74.112,41 69,54
Indonesia 73.792,52 28.296,87 4.241,25 251,6 106.582,23 100
(%) 69,24 26,55 3,98 0,24 100 -
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Tabel 12 : Energi Terjual per Jenis Tegangan (GWh) 2015
Satuan PLN/Provinsi Tegangan Jumlah (%)
Rendah Menengah Tinggi  Layanan
Khusus

Wilayah Aceh 2.001,94 117,05 - - 2.118,99 1,04
Wilayah Sumatera Utara 6.294,00 2.291,82 99,3 18,55 8.703,66 4,29
Wilayah Sumatera Barat 2.137,12 302,18 623,99 - 3.063,29 1,51
Wilayah Riau 3.749,47 492,51 - - 4.241,98 2,09
- Riau 3.137,47 448,98 - 3.586,45 1,77
- Kepulauan Riau 612 43,53 - 655,53 0,32
Wilayah Sumsel, Jambi, dan Bengkulu 5.316,46 1.224,90 65,35 6.606,71 3,26
- Sumatera Selatan 3.676,40 998,83 62,25 4.737,48 2,34
- Jambi 914,59 166,09 31 1.083,79 0,53
- Bengkulu 725,46 59,97 - 785,44 0,39
Wilayah Bangka Belitung 785,03 76,49 - 861,52 0,42
Distribusi Lampung 2.797,89 7731 - 3.571,00 1,76
Wilayah Kalimantan Barat 1.814,43 175,21 - 1.989,64 0,98
Wilayah Kalsel dan Kalteng 2.890,15 346,13 - 3.236,28 1,6
- Kalimantan Selatan 1.899,59 288,05 - 2.187,65 1,08
- Kalimantan Tengah 990,56 58,08 - 1.048,64 0,52
Wilayah Kalimantan Timur dan Utara 2.489,99 517,3 - 3.007,29 1,48
Wilayah Sulut, Sulteng dan Gorontalo 2.316,84 333,36 - 2.650,20 1,31
- Sulawesi Utara 1.057,70 244,89 - 1.302,59 0,64
- Gorontalo 366,41 32,41 398,81 0,2
- Sulawesi Tengah 892,73 56,07 - 948,80 0,47
Wilayah Sulsel, Sultra dan Sulbar 4.315,50 732,79 393,46 - 5.441,75 2,68
- Sulawesi Selatan 3.400,51 685,49 393,46 - 4.479,46 2,21
- Sulawesi Tenggara 663,1 40,49 - 703,59 0,35
- Sulawesi Barat 251,89 6,8 258,69 0,13
Wilayah Maluku dan Maluku Utara 785,13 53,81 838,94 0,41
- Maluku 468,31 41,2 509,5 0,25
- Maluku Utara 316,82 12,62 329,44 0,16
Wilayah Papua 1.129,06 89,84 1.218,90 0,6
- Papua 693,37 69,96 763,33 0,38
- Papua Barat 435,69 19,89 455,58 0,22
Distribusi Bali 3.391,81 1.202,36 4.594,16 2,26
Wilayah Nusa Tenggara Barat 1.297,35 104,94 - 1.402,29 0,69
Wilayah Nusa Tenggara Timur 672,12 77,63 749,75 0,37
PT PLN Batam 1.032,12 1.007,12 2.039,24 1,01
PT PLN Tarakan 1715 35 206,50 0,1
Luar Jawa 45.387,90 9.953,55 1.116,76 83,9 56.542,10 27,87
Dist. Jawa Timur 17.331,93 10.290,88 3.201,99 - 30.824,81 15,2
Dist. Jawa Tengah dan Yogyakarta 15.135,04 7.202,44 554,86 - 22.892,34 11,29
- Jawa Tengah 13.172,78 6.680,55 554,86 - 20.408,19 10,06
- D.I. Yogyakarta 1.962,27 521,89 - - 2.484,15 1,22
Dist. Jawa Barat dan Banten 23.694,31 20.638,32 6.845,02 80,32 51.257,96 25,27
- Jawa Barat 21.644,91 18.133,17 3.703,59 77,24 43.558,92 21,47
- Banten 2.049,40 2.505,15 3.141,42 3,08 7.699,05 3,8
Dist. Jakarta Raya dan Tangerang 21.527,56 18.740,60 935,72 124,72 41.328,61 20,37
Jawa 77.688,85 56.872,24  11.537,59 205,04 146.303,72 72,13
Indonesia 123.076,75 66.825,79  12.654,35 288,94 202.845,82 100
(%) 60,68 32,94 6,24 0,14 100
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Tabel 13 : Pendapatan per Jenis Tegangan (juta Rp) 2015
Satuan PLN/Provinsi Tegangan Jumlah (%)
Rendah Menengah Tinggi Layanan Khusus

Wilayah Aceh 1.332.989,29 124.635,90 - 6.439,85 1.464.065,05 0,70
Wilayah Sumatera Utara 4.877.728,40 2.655.610,30 103.013,15 54.120,27 7.690.472,12 3,66
Wilayah Sumatera Barat 1.471.726,61 343.036,54 652.441,18 7.723,96 2.474.928,28 1,18
Wilayah Riau 3.070.306,82 550.203,97 - 26.725,61 3.647.236,40 1,74
- Riau 2.361.804,67 501.095,89 - 26.725,61 2.889.626,17 1,38
- Kepulauan Riau 708.502,15 49.108,08 - - 757.610,23 0,36
Wilayah Sumsel, Jambi, dan Bengkulu 4.254.355,58 1.372.983,91 - 115.535,04 5.742.874,53 2,74
- Sumatera Selatan 2.661.855,41 1.103.060,11 - 115.535,04 3.880.450,56 1,85
- Jambi 996.363,30 200.037,23 - - 1.196.400,53 0,57
- Bengkulu 596.136,87 69.886,57 - - 666.023,44 0,32
Wilayah Bangka Belitung 451.753,99 85.422,01 - 5.128,87 542.304,87 0,26
Distribusi Lampung 1.804.592,95 901.758,51 - 3.997,89 2.710.349,35 1,29
Wilayah Kalimantan Barat 1.213.703,22 196.242,55 - 10.052,78 1.419.998,55 0,68
Wilayah Kalsel dan Kalteng 1.920.797,16 376.232,24 - 29.106,37 2.326.135,77 1,11
- Kalimantan Selatan 1.067.596,80 305.477,40 - 29.106,37 1.402.180,57 0,67
- Kalimantan Tengah 853.200,36 70.754,84 - - 923.95520 0,44
Wilayah Kalimantan Timur dan Utara 1.674.087,69 592.295,67 - 25.729,06 2.292.112,41 1,09
Wilayah Sulut, Sulteng dan Gorontalo 1.559.375,78 369.178,71 - 25.691,78 1.954.246,27 0,93
- Sulawesi Utara 977.173,10 230.786,47 - - 1.207.959,57 0,58
- Gorontalo 307.677,80 38.310,30 - - 345.988,10 0,16
- Sulawesi Tengah 274.524,88 100.081,94 - 25.691,78 400.298,60 0,19
Wilayah Sulsel, Sultra dan Sulbar 3.450.857,62 839.172,80 409.839,22 29.184,24  4.729.053,88 2,25
- Sulawesi Selatan 2.578.687,51 782.501,83 409.839,22 29.184,24  3.800.212,80 1,81
- Sulawesi Tenggara 637.301,44 47.947,47 - - 685.248,91 0,33
- Sulawesi Barat 234.868,67 8.723,50 - - 243.592,17 0,12
Wilayah Maluku dan Maluku Utara 580.840,84 59.953,08 - 5.889,40 646.683,32 0,31
- Maluku 303.617,10 44.138,24 - 5.889,40 353.644,74 0,17
- Maluku Utara 277.223,74 15.814,84 - - 293.038,58 0,14
Wilayah Papua 810.588,29 103.157,41 - 3.192,28 916.937,98 0,44
- Papua 353.595,34 78.700,66 - 3.192,28 435.488,28 0,21
- Papua Barat 456.992,95 24.456,75 - - 481.449,70 0,23
Distribusi Bali 2.693.513,97 1.368.201,82 - 46.692,42  4.108.408,21 1,96
Wilayah Nusa Tenggara Barat 788.211,73 122.475,67 - 3.184,10 913.871,50 0,44
Wilayah Nusa Tenggara Timur 350.819,18 84.436,15 - 7.612,65 442.867,98 0,21
PT PLN Batam 1.213.254,42 1.056.796,81 - 156.303,16 2.426.354,39 1,16
PT PLN Tarakan 206.308,12 72.617,48 - 6.429,59 285.355,19 0,14
Luar Jawa 33.725.811,65 11.274.411,52  1.165.293,55 568.739,32  46.734.256,04 22,27
Dist. Jawa Timur 12.318.350,96  12.061.775,60  3.433.695,35 36.118,36  27.849.940,26 13,27
Dist. Jawa Tengah dan Yogyakarta 10.037.639,26 8.374.780,81 580.533,43 116.608,89  19.109.562,39 9,11
- Jawa Tengah 8.174.712,51 7.782.570,23 580.533,43 116.608,89  16.654.425,06 7,94
- D.I. Yogyakarta 1.862.926,75 592.210,58 - - 2.455.137,33 1,17
Distribusi Jawa Barat dan Banten 15.019.509,22  24.510.859,54  7.189.131,77 25241595 46.971.916,47 22,38
- Jawa Barat 13.482.168,58  21.579.766,94  3.890.609,52 252.415,95 39.204.960,98 18,68
- Banten 1.537.340,64 2.931.092,60  3.298.522,25 - 7.766.955,49 3,70
Dist. Jakarta Raya dan Tangerang 21.433.171,34  21.964.918,72 988.143,09 158.614,87 44.544.848,03 21,23
Jawa 58.808.670,78 66.912.334,66 12.191.503,63 563.758,07 138.476.267,14 65,99
Listrik Prabayar 25.514.842,77 86,33 - 170.866,09 25.685.795,19

Unit Pusat (417.820,95)  (527.269,94)  (102.670,62) (4.016,08) (1.051.777,59)

Indonesia 117.631.504,25  77.659.562,57 13.254.126,56 1.299.347,39 209.844.540,77 100
(%) 56,06 37,01 6,32 0,62 100 -
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Tabel 14 :

Jumlah Pelanggan, Daya Tersambung dan

Energi yang Dikonsumsi per Golongan Tarif (Rp/kWh) 2015

Golongan Tarif Pelanggan Tersambung Terjual Pendapatan*)
(MVA) (MWh) (ribu Rp)

S-1 63.409 0,79 3,57 13.896.930,21
S-2 1.260.148 2.808,15 3.934,11 2.988.045.548,96
S-3 1.368 1.053,45 2.006,87 1.838.670.711,86
R-1 55.485.167 45.605,44 79.548,79 60.589.457.631,43
R-2 870.235 3.580,59 5.788,88 8.650.822.923,95
R-3 186.449 2.468,08 3.340,89 4.974.092.892,59
B-1 2.300.784 3.990,56 5.701,44 5.566.206.128,40
B-2 494.235 9.910,80 14.488,89 21.720.610.729,88
B-3 6.761 8.080,14 15.776,41 18.899.829.364,81
I-1 16.911 121,40 136,49 143.925.128,38
I-2 33.897 2.974,92 4.678,87 4.954.547.407,36
I-3 12.426 17.686,45 46.609,68 54.872.421.378,68
I-4 80 4.241,25 12.654,35 13.254.126.562,31
P-1 155.392 1.327,90 2.006,70 2.874.775.384,89
P-2 1.390 1.232,63 1.710,46 2.048.641.117,11
P-3 186.118 1.003,91 3.448,11 5.155.123.542,08
Traksi T-1 48 225,82 205,04 147.941.152,67
Curah C-1 30 25,78 83,90 264.364.514,02
Layanan Khusus 93.132 244,19 722,37 887.041.723,53
Jumlah 61.167.980 106.582,23 202.845,82 209.844.540.773,10

*) Sudah termasuk Listrik Prabayar dan Koreksi Auditor
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Tabel 15 : Daftar Tunggu 2015
Permintaan Baru Tersambung Digugurkan/batal Menunggu
Satuan PLN/Provinsi Jumlah Daya Jumlah Daya Jumlah Daya Jumlah Daya
(kVA) (kVA) (kVA) (kVA)
Wilayah Aceh 67.912 176.102,57 59.430 159.109,57 518  2.698,00 7.964 14.295,00
Wilayah Sumatera Utara 136.201  521.243,85 121.238  447.906,85 617  2.713,00 14346  70.624,00
Wilayah Sumatera Barat 72.661  228.908,47 60.847  207.558,67 3378 548520 8436  15.864,60
Wilayah Riau 210.219 662.209,85 114.817  450.856,95 2.594  3.499,00 92.808  207.853,90
- Riau 99.867  373.106,99 99.867  373.106,99 - - - -
- Kepulauan Riau 14.950 77.749,96 14.950 77.749,96 - - -
Wilayah Sumsel, Jambi, dan Bengkulu ~ 289.476 ~ 866.723,19 187.790  631.419,19  16.516 32.083,00 85.170 203.221
- Sumatera Selatan 395.764 584.539,68 347.600  451.309,68 8.732  21.662,00 39.432  111.568,00
- Jambi (160.058)  147.920,50  (185.456)  103.800,50 6.460  8.982,00 18.938  35.138,00
- Bengkulu 53.770  134.263,02 25.646 76.309,02 1.324  1.439,00 26.800  56.515,00
Wilayah Bangka Belitung 54.167 143.929,75 40.094 135.876,75 190 365,00 13.883 7.688,00
Distribusi Lampung 117611  423.611,72 101.134  400.404,72 - - 16.477  23.207,00
Wilayah Kalimantan Barat 64.652  202.863,93 64.652  202.863,93 - - - -
Wilayah Kalsel dan Kalteng 137.240  397.721,31 70.068  320.416,31  45.444 49.813,00 21.728 27.492,00
- Kalimantan Selatan 88.960  271.126,90 40.851  213.007,90 36.829 40.912,00 11.280  17.207,00
- Kalimantan Tengah 48280  126.594,41 29.217  107.408,41 8.615  8.901,00 10.448  10.285,00
Wilayah Kalimantan Timur dan Utara 85.307  363.691,53 80.368  349.234,23 1781  5.520,50 3.158 8.936,80
Wilayah Sulut, Sulteng dan Gorontalo 106.471  348.214,18 86.135  304.716,78 - 10,80 20.336 43.486,60
- Sulawesi Utara - - 29.231  138.956,54 - - -
- Gorontalo - - 19.117 48.964,27
- Sulawesi Tengah - - 37.787  116.795,97 - - - -
Wilayah Sulsel, Sultra dan Sulbar 234.627  776.539,87 149.371  604.711,01 12.666,00 22.703,80 72590  149.125,06
- Sulawesi Selatan 103.138  444.768,46 103.138  444.768,46 - - - -
- Sulawesi Tenggara 25299  105.254,28 25299  105.254,28
- Sulawesi Barat 20.934 54.688,27 20.934 54.688,27 - - - -
Wilayah Maluku dan Maluku Utara 48.776  114.668,84 30.886 96.756,44 5490 2.763,60 12.400 15.148,80
- Maluku 29.287 71.556,31 18.505 57.585,71 - - 10.782  13.970,60
- Maluku Utara 19.489 43.112,53 12.381 39.170,73 5490  2.763,60 1.618 1.178,20
Wilayah Papua 50.733  181.965,77 50.061  180.399,77 - - 672 1.566,00
- Papua 29.216 110.201,67 29.216 110.201,67 - -
- Papua Barat 20.845 70.198,10 20.845 70.198,10 - - - -
Distribusi Bali 109.894  584.903,50 90.529  516.626,35 6.056 13.049,15 13.309  55.228,00
Wilayah Nusa Tenggara Barat 98.390  275.658,25 68.688  246.490,25  16.634 15.191,00 13.068  13.977,00
Wilayah Nusa Tenggara Timur 60.458 155.353,85 54.484 148.850,85 173 177,00 5.801 6.326,00
PT PLN Batam 17.048 185.895,10 17.048 185.895,10 - - - -
PT PLN Tarakan 1.973 18.088,23 668 9.828,23 - - 1.305 8.260,00
Luar Jawa 1.963.816  6.628.293,76 1.448.308,00 5.599.921,95 112.057,00 156.072,05 403.451,00  872.299,76
Dist. Jawa Timur 605.832 2.446.315,91 554.512 2.330.265,91 6.024  7.000,00 45296  109.050,00
Dist. Jawa Tengah dan Yogyakarta 477.521 1.679.651,88 399.772  1.604.124,23 - 77.749 75.527,65
- Jawa Tengah 363.266 1.414.604,56 363.266 1.414.604,56 - -
- D.I. Yogyakarta 36.506  189.519,67 36.506  189.519,67 - - - -
Dist. Jawa Barat dan Banten 1.220.053 5.418.518,85 766.508 3.955.880,85  32.299 56.614,00 421.246 1.406.024,00
- Jawa Barat 693.303 3.308.709,63 693.303 3.308.709,63 - - - -
- Banten 73.205 647.171,22 73.205 647.171,22 - - - -
Dist. Jakarta Raya dan Tangerang 399.212 3.179.871,23 327.926 2.642.576,23 - - 71.286 537.295
Jawa 2.702.618 12.724.357,87  2.048.718 10.532.847,22  38.323 63.614,00 615.577 2.127.896,65
Indonesia 4.666.434 19.352.651,63  3.497.026 16.132.789,17 150.380 219.686,05 1.019.028 3.000.196,41
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Tabel 16 : SAIDI dan SAIFI 2015
Satuan PLN/Provinsi SAIDI SAIFI

Jam/Pelanggan Kali/Pelanggan
Wilayah Aceh 2,68 2,91
Wilayah Sumatera Utara 3,51 3,01
Wilayah Sumatera Barat 6,53 8,54
Wilayah Riau 11,11 9,64
- Riau - -
- Kepulauan Riau - -
Wilayah Sumatera Selatan, Jambi dan Bengkulu 7,86 8,28
- Sumatera Selatan - -
- Jambi - -
- Bengkulu - -
Wilayah Bangka Belitung 2,97 1,17
Distribusi Lampung 5,37 3,62
Wilayah Kalimantan Barat 4,84 3,88
Wilayah Kalimantan Selatan dan Kalimantan Tengah 4,32 4,24
- Kalimantan Selatan - -
- Kalimantan Tengah - -
Wilayah Kalimantan Timur dan Utara 6,61 5,95
Wilayah Sulawesi Utara, Tengah dan Gorontalo 5,84 3,84
- Sulawesi Utara - -
- Gorontalo - -
- Sulawesi Tengah - -
Wilayah Sulawesi Selatan, Tenggara, dan Barat 36,45 55,15
- Sulawesi Selatan - -
- Sulawesi Tenggara - -
- Sulawesi Barat - -
Wilayah Maluku dan Maluku Utara 4,04 4,12
- Maluku - -
- Maluku Utara - -
Wilayah Papua 1,44 1,79
Distribusi Bali 2,54 1,9
Wilayah Nusa Tenggara Barat 3,96 5,81
Wilayah Nusa Tenggara Timur 45 5,62
PT PLN Batam 0,36 0,53
PT PLN Tarakan 7,55 5,18
Luar Jawa 8,39 10,05
Distribusi Jawa Timur 2,54 2,22
Distribusi Jawa Tengah dan Yogyakarta 4,69 6,22
- Jawa Tengah - -
- D.I. Yogyakarta - -
Distribusi Jawa Barat dan Banten 3,38 3,01
- Jawa Barat - -
- Banten - -
Distribusi Jakarta Raya dan Tangerang 3,15 2,23
Jawa 3,47 3,53
Indonesia 5,31 5,97
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Tabel 17 : Jumlah Gangguan Transmisi per 100 kms

2015

Satuan PLN/Provinsi Lama Jumlah Panjang Lama Keluar Jumlah Keluar
Gangguan Gangguan Jaringan Sistem (SOD) Sistem (SOF)
(Jam) (Kali) Transmisi (kms) (Jam/100 kms) (Kali/100 kms)
Wilayah Aceh -
Wilayah Sumatera Utara -
Wilayah Sumatera Barat -
Wilayah Riau 53,60
- Riau -
- Kepulauan Riau 53,60
Wilayah Sumsel, Jambi, dan Bengkulu -
- Sumatera Selatan -
- Jambi -
- Bengkulu -
Wilayah Bangka Belitung 106,34
Distribusi Lampung - - - - -
Wilayah Kalimantan Barat 22,85 89 508,50 4,49 17,50
Wilayah Kalsel dan Kalteng 237,35 34,00 2.002,65 11,85 1,70
- Kalimantan Selatan - - 1.418,75 - -
- Kalimantan Tengah - - 583,90 - -
Wilayah Kalimantan Timur dan Utara 3,98 3 615,60 0,65 0,49
Wilayah Sulut, Sulteng dan Gorontalo - - 1.907,62 - -
- Sulawesi Utara 952,93
- Gorontalo 471,81
- Sulawesi Tengah - - 482,88 - -
Wilayah Sulsel, Sultra dan Sulbar 2,65 0,95 2.642,81 0,10 0,04
- Sulawesi Selatan - - 2.288,49 - -
- Sulawesi Tenggara - 25,40
- Sulawesi Barat - 328,92
Wilayah Maluku dan Maluku Utara - - -
- Maluku -
- Maluku Utara - -
Wilayah Papua - 244,00
- Papua - 244,00 -
- Papua Barat - - -
Distribusi Bali - - - - -
Wilayah Nusa Tenggara Barat 22,28 4 256,20 8,70 1,56
Wilayah Nusa Tenggara Timur - - - - -
PT PLN Batam 1,23 5 158,91 0,77 3,15
PT PLN Tarakan - - - - -
Kitlur Sumbagut -
Kitlur Sumbagsel - - - - -
P3B Sumatera 263,30 117 11.076,33 2,38 1,06
Luar Jawa 553,64 252,95 19.572,56 2,83 1,29
Dist. Jawa Timur - -
Dist. Jawa Tengah dan Yogyakarta - -
- Jawa Tengah - -
- D.I. Yogyakarta - -
Dist. Jawa Barat dan Banten - -
- Jawa Barat - -
- Banten - -
Dist. Jakarta Raya dan Tangerang - -
PT Indonesia Power - -
PT PJB - - - - -
P3B Jawa Bali 402,10 158 22.110,00 1,82 0,71
Jawa 402,10 158,00 22.110,00 1,82 0,71
Indonesia 955,74 410,95 41.682,56 2,29 0,99

SOD = Lama gangguan di jaringan transmisi
SOF = Jumlah gangguan di jaringan transmisi
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Tabel 18 : Jumlah Gangguan Distribusi per 100 kms

2015

Satuan PLN/Provinsi Jumlah Gangguan Panjang Jaringan JTM Jumlah Gangguan

(Kali) (kms) (Kali/100 kms)
Wilayah Aceh 2.420 16.483,24 14,68
Wilayah Sumatera Utara 10.620 28.843,00 36,82
Wilayah Sumatera Barat 7.193 9.854,00 73,00
Wilayah Riau 3.352 10.394,40 32,25
- Riau 2711 8.677,51 31,24
- Kepulauan Riau 641 1.716,89 37,33
Wilayah Sumsel, Jambi, dan Bengkulu 12.399 21.959,27 56,46
- Sumatera Selatan 8.613 11.693,56 73,66
- Jambi 2.837 6.493,19 43,69
- Bengkulu 949 3.772,52 25,16
Wilayah Bangka Belitung 949 3.623,00 26,19
Distribusi Lampung 5.931 10.826,00 54,78
Wilayah Kalimantan Barat 1.446 10.412,00 13,89
Wilayah Kalsel dan Kalteng 8.869 12.725,15 69,70
- Kalimantan Selatan 6.282 7.644,59 82,18
- Kalimantan Tengah 2.587 5.080,56 50,92
Wilayah Kalimantan Timur dan Utara 248 6.614,90 3,75
Wilayah Sulut, Sulteng dan Gorontalo - 13.479,00 -
- Sulawesi Utara 5.225,00 -
- Gorontalo 2.005,00 -
- Sulawesi Tengah - 6.249,00 -
Wilayah Sulsel, Sultra dan Sulbar 11.182 18.717,89 59,74
- Sulawesi Selatan 7.849 12.301,68 63,80
- Sulawesi Tenggara 2.342 4.623,46 50,65
- Sulawesi Barat 991 1.792,75 55,28
Wilayah Maluku dan Maluku Utara 20.881 6.240,92 334,58
- Maluku 13.884 3.954,33 351,11
- Maluku Utara 6.997 2.286,59 306,00
Wilayah Papua 734 4.426,16 16,58
- Papua - 2.385,15 -
- Papua Barat - 2.041,01 -
Distribusi Bali 491 6.677,00 7,35
Wilayah Nusa Tenggara Barat 1.166 5.273,00 22,11
Wilayah Nusa Tenggara Timur 699 6.325,00 11,05
PT PLN Batam 0,53 1.399,00 0,04
PT PLN Tarakan - 174,05 -
Kit Sumbagut - -
Kit Sumbagsel - -
P3B Sumatera - -
Luar Jawa 88.581 194.446,98 45,56
Dist. Jawa Timur 3.154 34.584,00 9,12
Dist. Jawa Tengah dan Yogyakarta 4.376 49.236,00 8,89
- Jawa Tengah - 43.810,00 -
- D.I. Yogyakarta - 5.426,00 -
Dist. Jawa Barat dan Banten 5.951 47.246,00 12,60
- Jawa Barat - 40.693,00 -
- Banten - 6.553,00 -
Dist. Jakarta Raya dan Tangerang 3.217 21.466,00 14,99
PT Indonesia Power - - -
PT PJB -
P3B Jawa Bali -
Jawa 16.698 152.532,00 10,95
Indonesia 105.279 346.978,98 30,34
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Tabel 19 : Rasio Elektrifikasi dan Energi yang Dikonsumsi per Kapita 2015
Satuan PLN/Provinsi Penduduk Rumah Tangga Pelanggan  Rasio Elektrifikasi*) kWh jual/kapita
(x1.000) (x1.000) Rumah Tangga (%)
Wilayah Aceh 5.002,0 1.186,8 1.117.644,0 94,17 423,6
Wilayah Sumatera Utara 13.937,8 3.260,9 2.975.872,0 91,26 624,5
Wilayah Sumatera Barat 5.196,3 1.235,5 1.092.964,0 88,47 589,5
Wilayah Riau 7.118,1 1.725,2 1.265.364,0 73,34 595,9
- Riau 6.344,4 1.521,8 1.087.916,0 71,49 565,3
- Kepulauan Riau 7737 203,5 177.448,0 87,22 847,3
Wilayah Sumsel, Jambi, dan Bengkulu 13.329,3 3.280,8 2.524.005,0 76,93 4957
- Sumatera Selatan 8.052,3 1.959,9 1.746.804,0 89,13 588,3
- Jambi 3.402,1 847,8 371.983,0 43,88 318,6
- Bengkulu 1.874,9 473,1 405.218,0 85,65 418,9
Wilayah Bangka Belitung 1.372,8 349,2 342.916,0 98,21 627,6
Distribusi Lampung 8.117,3 2.063,8 1.652.802,0 80,08 439,9
Wilayah Kalimantan Barat 4.789,6 1.114,6 832.735,0 74,71 415,4
Wilayah Kalsel dan Kalteng 6.484,8 1.718,9 1.326.457,0 77,17 499,1
- Kalimantan Selatan 3.989,8 1.072,8 923.096,0 86,04 548,3
- Kalimantan Tengah 2.495,0 646,0 403.361,0 62,44 420,3
Wilayah Kalimantan Timur dan Utara 3.738,6 916,4 786.873,0 85,87 804,4
Wilayah Sulut, Sulteng dan Gorontalo 6.422,0 1.561,2 1.229.159,0 78,73 412,7
- Sulawesi Utara 2412,1 618,1 535.329,0 86,60 540,0
- Gorontalo 1.133,2 265,8 204.233,0 76,84 3519
- Sulawesi Tengah 2.876,7 677,3 489.597,0 72,29 329,8
Wilayah Sulsel, Sultra dan Sulbar 12.302,0 2.807,7 2.168.596,0 77,24 442,3
- Sulawesi Selatan 8.520,3 1.959,5 1.655.020,0 84,46 525,7
- Sulawesi Tenggara 2.499,5 562,1 349.560,0 62,19 2815
- Sulawesi Barat 1.282,2 286,1 164.016,0 57,32 201,8
Wilayah Maluku dan Maluku Utara 2.848,8 588,1 434.230,0 73,83 2945
- Maluku 1.686,5 348,2 261.961,0 75,24 302,1
- Maluku Utara 1.162,3 240,0 172.269,0 71,79 2834
Wilayah Papua 4.020,9 9247 436.486,0 47,21 303,1
- Papua 3.1494 732,0 262.495,0 35,86 2424
- Papua Barat 8715 192,6 173.991,0 90,32 522,8
Distribusi Bali 4.152,8 1.097,4 975.075,0 88,85 1.106,3
Wilayah Nusa Tenggara Barat 4.835,6 1.345,9 965.046,0 71,70 290,0
Wilayah Nusa Tenggara Timur 5.120,1 1.108,3 579.969,0 52,33 146,4
PT PLN Batam 1.199,3 315,6 190.667,0 60,41 1.700,4
PT PLN Tarakan 330,0 80,9 40.303,0 49,82 625,8
Luar Jawa 110.318,1 26.681,9 20.937.163,0 78,47 512,5
Dist. Jawa Timur 38.847,6 10.759,1 9.317.449,0 86,60 793,5
Dist. Jawa Tengah dan Yogyakarta 37.453,3 10.181,9 9.235.161,0 90,70 611,2
- Jawa Tengah 33.774,1 9.077,5 8.283.579,0 91,25 604,3
- D.I. Yogyakarta 3.679,2 1.104,4 951.582,0 86,16 675,2
Dist. Jawa Barat dan Banten 51.697,5 13.189,9 12.378.724,0 93,85 991,5
- Jawa Barat 46.709,6 11.973,9 11.222.852,0 93,73 932,5
- Banten 4.987,9 1.216,0 1.155.872,0 95,06 1.543,5
Dist. Jakarta Raya dan Tangerang 17.145,2 4.856,3 4.736.763,0 97,54 2.410,5
Jawa 145.143,6 38.987,2 35.668.097,0 91,49 1.008,0
Indonesia 255.461,7 65.669,1 56.605.260,0 86,20 794,0

*) Tidak termasuk pelanggan non PLN
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Tabel 20 : Jumlah Unit Pembangkit *)

2015

Satuan PLN/Provinsi PLTA PLTU PLTG  PLTGU PLTP  PLTD**) PLT Surya PLT Bayu Jumlah

Wilayah Aceh 4 - - - - 203 - - 207
Wilayah Sumatera Utara - - - - - 25 - - 25
Wilayah Sumatera Barat 3 - - - - 95 2 - 100
Wilayah Riau - 2 - - - 406 1 - 409
- Riau - - - - - 236 - - 236
- Kepulauan Riau - 2 - - - 170 1 - 173
Wilayah Sumsel, Jambi, dan Bengkulu 2 - - - - 155 - - 157
- Sumatera Selatan - - - - - 48 - 48
- Jambi - - - - - 58 - - 58
- Bengkulu 2 - - - - 49 - - 51
Wilayah Bangka Belitung - 3 - - - 57 4 - 64
Distribusi Lampung - - - - - 34 - - 34
Wilayah Kalimantan Barat 6 - 1 - - 265 3 - 275
Wilayah Kalsel dan Kalteng 3 4 1 - - 414 - - 422
- Kalimantan Selatan 3 4 1 - - 112 - - 120
- Kalimantan Tengah - - - - - 302 - - 302
Wilayah Kalimantan Timur dan Utara 3 2 4 3 - 316 2 - 330
Wilayah Sulut, Sulteng, dan Gorontalo 23 2 - - 4 484 7 2 522
- Sulawesi Utara 12 2 - - 4 163 6 1 188
- Gorontalo 2 - - - - 22 1 1 26
- Sulawesi Tengah 9 - - - - 299 - - 308
Wilayah Sulsel, Sultra, dan Sulbar 18 4 5 - - 238 9 - 274
- Sulawesi Selatan 13 2 5 - - 56 6 82
- Sulawesi Tenggara 5 2 - - - 171 3 - 181
- Sulawesi Barat - - - - - 11 - - 11
Wilayah Maluku dan Maluku Utara - 4 - - - 726 11 1 742
- Maluku - 4 - - - 485 10 1 500
- Maluku Utara - - - - - 241 1 - 242
Wilayah Papua 16 - - - - 347 4 - 367
- Papua 12 - - - 171 1 - 184
- Papua Barat 4 - - - - 176 3 - 183
Distribusi Bali - - - - - 8 - 3 11
Wilayah Nusa Tenggara Barat 4 1 - - - 140 5 - 150
Wilayah Nusa Tenggara Timur 7 1 - - 2 591 10 1 612
PT PLN Batam - - - - - 25 - - 25
PT PLN Tarakan - - 2 - - 9 - - 11
Kit Sumbagut 20 10 10 6 - 36 - - 82
Kit Sumbagsel 25 13 19 3 2 36 - - 98
P3B Sumatera - - - - - - - - -
Luar Jawa 134 46 42 12 8 4.610 58 7 4.917
Dist. Jawa Timur 2 - - - - 35 - - 37
Dist. Jawa Tengah dan Yogyakarta 3 - - - - - - - 3
- Jawa Tengah 2 - - - - - - - 2
- D.I. Yogyakarta 1 - - - - - - - 1
Dist. Jawa Barat dan Banten - - - - - 2 - - 2
- Jawa Barat - - - - - - - - -
- Banten - - - - - 2 - - 2
Dist. Jakarta Raya dan Tangerang - - - - - - - - -
PT Indonesia Power 59 14 18 20 7 7 - - 125
PT PJB 34 11 12 20 - - - - 77
P3B Jawa Bali - - - - - - - - -
Pembangkitan Tanjung Jati B - 4 - - - - - - 4
Unit Pembangkitan Jawa Bali - 19 - 13 - - - - 32
Jawa 98 48 30 53 7 44 - - 280
UIP | - 3 - - - 1 - - 4
UIP VIII - 8 - - - - - - 8
UIP IX - 4 - - - - - - 4
UIP X - 1 - - - - - - 1
UIP XI - 4 - - - - - - 4
Proyek Pembangkitan - 20 - - - 1 - - 21
Indonesia 232 114 72 65 15 4.655 58 7 5.218

*) Hanya Pembangkit milik PLN
**) Jumlah PLTD termasuk PLTMG
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Tabel 21 : Kapasitas Terpasang Nasional (MW) 2015

Satuan PLN/Provinsi PLTA PLTU PLTG PLTGU PLTP PLTD*) PLT PLT Jumlah (%) Sewa IPP Total
Surya Bayu

Wilayah Aceh 2,62 - - - 123,28 - - 12590 0,31 72,00 25,95 223,85
Wilayah Sumatera Utara - - - - 14,65 - - 14,65 0,04 32,49 6,00 53,14
Wilayah Sumatera Barat 0,66 - - - - 33,39 0,19 - 34,23 0,09 38,99 10,53 83,75
Wilayah Riau - 14,00 - - - 177,14 0,2 - 191,34 0,48 268,40 14,89 474,63
- Riau - - - - - 82,53 - - 82,53 0,20 - - -
- Kepulauan Riau - 14,00 - - - 9461 0,2 - 108,81 0,27 - - -
Wilayah Sumsel, Jambi, dan Bengkulu 1,6 - - - - 52,97 - - 5457 0,14 36,41 186,45 277,43
- Sumatera Selatan - - - - 7,38 - - 7,38 0,02 - - -
- Jambi - - - - 21,31 - - 21,31 0,05 - - -
- Bengkulu 1,6 - - - 24,29 - - 25,89 0,06 - - -
Wilayah Bangka Belitung - 76,5 - - 88,53 0,33 - 165,36 0,41 136,00 13,20 314,56
Distribusi Lampung - - - - - 1,12 - - 1,12 - - 24,00 25,12
Wilayah Kalimantan Barat 2,03 - 34,00 - - 191,77 0,18 - 227,97 0,57 266,71 14,32 509,00
Wilayah Kalsel dan Kalteng 30,00 260,00 21,00 - - 211,58 - - 52258 1,30 170,75 98,10 791,43
- Kalimantan Selatan 30,00 260,00 21,00 - - 139,93 - - 450,93 1,12 - - -
- Kalimantan Tengah - - - - - 71,65 - - 71,65 0,18 - - -
Wilayah Kalimantan Timur dan Utara 0,26 - 200,00 60,00 - 228,40 0,43 - 489,09 1,21 134,55 318,90 942,54
Wilayah Sulut, Sulteng, dan Gorontalo 66,53 50,00 - - 80,00 26355 1,02 0,58 461,68 1,15 200,00 113,55 775,23
- Sulawesi Utara 56,38 50,00 - - 80,00 107,09 0,98 0,08 29453 0,73 - - -
- Gorontalo 1,20 - - - - 27,91 0,05 0,50 29,66 0,07 - - -
- Sulawesi Tengah 8,95 - - - - 128,55 - - 137,50 0,34 - - -
Wilayah Sulsel, Sultra, dan Sulbar 158,05 130,00 122,72 - - 168,28 1,98 - 581,03 1,44 276,00 771,50 1.628,53
- Sulawesi Selatan 153,90 110,00 122,72 - - 62,43 1,30 - 450,35 1,12 - - -
- Sulawesi Tenggara 4,15 20,00 - - - 102,64 0,68 - 127,47 0,32 - -
- Sulawesi Barat - - - - - 3,22 - - 3,22 0,01 - -
Wilayah Maluku dan Maluku Utara - 1,65 - - - 197,13 1,77 0,02 200,56 0,50 111,82 - 312,38
- Maluku - 1,65 - - - 138,92 1,17 0,02 141,75 0,35 - -
- Maluku Utara - - - - - 58,21 0,60 - 58,81 0,15 - - -
Wilayah Papua 29,59 - - - - 140,18 0,39 - 170,16 0,42 146,56 40,01 356,73
- Papua 24,46 - - - - 89,43 0,3 - 114,19 0,28 - - -
- Papua Barat 513 - - - - 50,76 0,09 - 55,98 0,14 - - -
Distribusi Bali - - - - - 2,96 - 0,30 326 0,01 4,80 0,69 8,75
Wilayah Nusa Tenggara Barat 2,02 - - - - 136,35 0,83 - 139,20 0,35 179,00 11,70 329,90
Wilayah Nusa Tenggara Timur 5,28 33,00 - - 15,89 146,40 1,56 0,09 202,21 050 87,53 - 289,74
PT PLN Batam - - - - - 128,76 - - 128,76 0,32 215,46 208,46 552,68
PT PLN Tarakan - - 12,00 - - 19,22 - - 31,22 0,08 58,60 - 89,82
Kit Sumbagut 253,50 1.150,00 305,66 817,88 - 231,36 - 2.758,40 6,85 607,20 3.365,60
Kit Sumbagsel 608,23 974,00 308,61 120,00 110,00 211,25 2.332,09 5,79 505,55 2.837,64
P3B Sumatera - - - - - - - - - - - 1.211,90 1.211,90
Luar Jawa 1.160,37 2.689,15 1.003,99 997,88 205,89 2.768,27 8,88 0,99 8.835,38 21,94 3.548,82 3.070,15 15.454,35
Dist. Jawa Timur 1,85 - - - - 7,58 - - 9,43 0,02 10,86 19,70 39,99
Dist. Jawa Tengah dan Yogyakarta 0,66 - - - - - - - 0,66 - - 1,83 2,49
- Jawa Tengah 0,48 - - - - - - - 0,48 - - -
- D.I. Yogyakarta 0,18 - - - - - - 0,18 - - - -
Dist. Jawa Barat dan Banten - - - 0,2 - - 0,20 - - - 0,20
- Jawa Barat - - - - - - - - - - - -
- Banten - - - 0,2 - - 0,20 - - - -
Dist. Jakarta Raya dan Tangerang - - - - - - - - - - - - -
PT Indonesia Power 1.119,52 3.900,00 786,13 2.675,73 345 215,74 - - 9.042,11 22,46 69,80 - 9111,91
PT PJB 1.283,78 1.800,00 1.191,20 2.747,36 - - - - 7.022,34 17,44 - - 7022,34
P3B Jawa Bali - - - - - - - - - - - 5.872,87 5872,87
Pembangkitan Tanjung Jati B - 2.840,00 - - - - - - 2.840,00 7,05 - - 2840,00
Unit Pembangkitan Jawa Bali - 6.480,00 - 247314 - - - 895314 2224 - - 8953,14
Jawa 2.405,81 15.020,00 1.977,33 7.896,23 345,00 223,52 - - 27.867,88 69,21 80,66 5.894,40 33.842,94
UIP I - - - - 184,00 - - 184,00 0,46 - - 184,00
UIP VIII - 3.040,00 - - - - - - 3.040,00 7,55 - - 3.040,00
UIP IX - 174,00 - - - - - - 174,00 0,43 - - 174,00
UIP X - 100,00 - - - - - - 100,00 0,25 - - 100,00
UIP XI - 64,00 - - - - - - 64,00 0,16 - - 64,00
Proyek Pembangkitan - 3.378,00 - - - 184,00 - - 3.562,00 8,85 - - 3.562,00
Indonesia 3.566,18 21.087,15 2.981,32 8.894,11 550,89 3.175,79 8,88 0,99 40.265,26 100,00 3.629,48 8.964,55 52.859,29

%

8,86

52,37 7,40

22,09 1,37 7,89

0,02 - 100

*) Jumlah PLTD termasuk PLTMG
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Tabel 22 : Daya Mampu (MW) 2015
Satuan PLN/Provinsi PLTA PLTU PLTG PLTGU PLTP PLTD¥) PLT PLT Jumlah (%)
Surya Bayu

Wilayah Aceh 2,06 - - 60,42 - - 62,47 0,18
Wilayah Sumatera Utara - - - 5,6 - - 5,60 0,02
Wilayah Sumatera Barat 0,05 - - 17,92 0,13 - 18,10 0,05
Wilayah Riau - 12,00 - - 107,00 0,10 - 119,1 0,35
- Riau - - - 40,11 - - 40,11 0,12
- Kepulauan Riau - 12,00 - - 66,9 0,10 - 79,00 0,23
Wilayah Sumsel, Jambi, dan Bengkulu 1,60 - - - 25,76 - - 27,36 0,08
- Sumatera Selatan - - - 4,25 - - 4,25 0,01
- Jambi 1,60 - - 9,75 - - 11,35 0,03
- Bengkulu - - - 11,77 - - 11,77 0,03
Wilayah Bangka Belitung - 35,00 - - 40,53 0,25 - 75,77 0,22
Distribusi Lampung - - - 0,92 - - 0,92 -
Wilayah Kalimantan Barat 1,84 - 32,6 - 109,29 0,17 - 143,9 0,43
Wilayah Kalsel dan Kalteng 30 251,00 18,00 - 104,4 - - 403,4 1,19
- Kalimantan Selatan 30 251,00 18,00 - 60,08 - - 359,08 1,06
- Kalimantan Tengah - - - - 44,32 - - 44,32 0,13
Wilayah Kalimantan Timur dan Utara 0,08 - 146,00 60,00 - 129,64 0,03 - 335,75 0,99
Wilayah Sulut, Sulteng, dan Gorontalo 60,2 33,00 - - 80 155,66 0,64 0,58 330,08 0,98
- Sulawesi Utara 52,25 33,00 - 80 67,65 0,61 0,08 233,59 0,69
- Gorontalo 1,1 - - - - 15,32 0,03 0,50 16,95 0,05
- Sulawesi Tengah 6,85 - - - - 72,69 - - 79,54 0,24
Wilayah Sulsel, Sultra, dan Sulbar 155 100,00 58,00 - - 119,25 1,8 - 434,05 1,28
- Sulawesi Selatan 150,85 80,00 58,00 - - 44,18 13 - 334,33 0,99
- Sulawesi Tenggara 4,15 20,00 - - - 73,18 0,5 - 97,83 0,29
- Sulawesi Barat - - - - 1,89 - - 1,89 0,01
Wilayah Maluku dan Maluku Utara - 1,38 - - 114,53 1,43 0,02 117,36 0,35
- Maluku - 1,38 - - 80,25 1,03 0,02 82,68 0,24
- Maluku Utara - - - - 34,29 0,4 - 34,69 0,10
Wilayah Papua 27,39 - - 95,25 0,05 - 122,69 0,36
- Papua 23,26 - - 62,39 - - 85,65 0,25
- Papua Barat 4,13 - - 32,87 0,05 - 37,05 0,11
Distribusi Bali - - - 1,81 - 0,30 2,11 0,01
Wilayah Nusa Tenggara Barat 1,15 - - - 94,68 0,83 - 96,66 0,29
Wilayah Nusa Tenggara Timur 1,36 26,00 - 5,84 60,34 1,12 0,09 94,75 0,28
PT PLN Batam - - - - - 101,02 - - 101,02 0,30
PT PLN Tarakan - - 8,1 - - 5,95 - - 14,05 0,04
Kit Sumbagut 251 718,39 128,00 455,00 - 166,1 - - 1.718,49 5,09
Kit Sumbagsel 603,35 566,37 267,68 112,00 104,00 172,19 - - 1.825,59 5,40
P3B Sumatera - - - - - - - - - -
Luar Jawa 1.135,08 1.743,14 658,38 627,00 189,84 1.688,26 6,55 0,99 6.049,22 17,90
Dist. Jawa Timur 1,8 - - 51 - - 6,9 0,02
Dist. Jawa Tengah dan Yogyakarta 0,57 - - - - - - 0,57 -
- Jawa Tengah 0,39 - - - - - - 0,39

- D.I. Yogyakarta 0,18 - - - - - - 0,18

Dist. Jawa Barat dan Banten - - - - 0,16 - - 0,16

- Jawa Barat - - - - - - - -

- Banten - - - - 0,16 - - 0,16

Dist. Jakarta Raya dan Tangerang - - - - - - - - - -
PT Indonesia Power 1.113,56 3.497,60 680,04 2.415,23 326,6 209,24 - - 8.242,27 24,39
PT PJB 1.223,78 1.617,00  1.148,00 2.315,00 - - - - 6.303,78 18,65
P3B Jawa Bali - - - - - - - - -
Pembangkitan Tanjung Jati B - 2.840 - - - - - 2.840,00 8,40
Unit Pembangkitan Jawa Bali - 5.887,00 - 2.274,00 - - - 8.161,00 24,15
Jawa 2.339,71 13.841,60 1.828,04 7.004,23 326,60 214,50 - - 25.554,68 75,62
UIP I - - - - - - - - -
UIP VIl - 1.852,00 - - - - 1.852,00 5,48
UIP IX - 174,00 - - - - 174,00 0,51
UIP X - 100,00 - - - - 100,00 0,30
UIP XI - 64,00 - - - - 64,00 0,19
Proyek Pembangkit - 2.190,00 - - - - 2.190,00 6,48
Indonesia 3.474,79  17.77474  2.486,42 7.631,23 516,44 1.902,76 6,55 0,99 33.793,90 100,00
% 10,28 52,60 7,36 22,58 1,53 5,63 0,02 - 100,00 -

*) Jumlah PLTD termasuk PLTMG
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Tabel 23 : Energi yang Diproduksi (GWh)

Satuan PLN/Provinsi

Produksi Sendiri

PLTA PLTU PLTG PLTGU PLTP PLTD PLTMG PLT Surya
Wilayah Aceh 9,14 - - - - 72,95 - -
Wilayah Sumatera Utara - - - - - 9,16 - -
Wilayah Sumatera Barat 0,14 - - - - 34,81 - 0,05
Wilayah Riau - 37,38 - - - 180,48 - 0,08
- Riau - - - - - 44,51 - -
- Kepulauan Riau - 37,38 - - - 135,97 - 0,08
Wilayah Sumsel, Jambi, dan Bengkulu 1,62 - - - - 19,90 - -
- Sumatera Selatan - - - - - 0,55 - -
- Jambi - - - - - 0,72 - -
- Bengkulu 1,62 - - - - 18,64 - -
Wilayah Bangka Belitung - 122,32 - - - 123,76 - 0,15
Distribusi Lampung - - - - - 0,13 - -
Wilayah Kalimantan Barat 4,70 - 88,83 - - 457,64 - 0,05
Wilayah Kalsel dan Kalteng 114,75 1.854,71 22,87 - - 205,69 - -
- Kalimantan Selatan 114,75 1.854,71 22,87 - - 108,98 - -
- Kalimantan Tengah - - - - - 96,70 - -
Wilayah Kalimantan Timur dan Utara 0,05 - 224,17 33,32 - 263,65 60,93 0,31
Wilayah Sulut, Sulteng, dan Gorontalo 193,58 225,55 - - 589,77 282,45 - 0,67
- Sulawesi Utara 169,68 225,53 - - 589,77 108,32 - 0,64
- Gorontalo 2,96 0,02 - - - 35,38 - 0,03
- Sulawesi Tengah 20,94 - - - - 138,75 - -
Wilayah Sulsel, Sultra, dan Sulbar 826,57 387,70 16,15 - - 214,67 - 1,35
- Sulawesi Selatan 815,12 293,45 16,15 - - 50,61 - 0,78
- Sulawesi Tenggara 11,45 94,25 - - - 161,38 - 0,57
- Sulawesi Barat - - - - - 2,69 - -
Wilayah Maluku dan Maluku Utara - 3,35 - - - 234,48 - 0,80
- Maluku - 3,35 - - - 167,38 - 0,47
- Maluku Utara - - - - - 67,11 - 0,33
Wilayah Papua 26,71 - - - - 265,91 - 0,24
- Papua 21,21 - - - - 191,31 - 0,01
- Papua Barat 5,50 - - - - 74,60 - 0,24
Distribusi Bali - - - - - 0,31 - -
Wilayah Nusa Tenggara Barat 5,66 195,56 - 321,08 - 0,64
Wilayah Nusa Tenggara Timur 13,79 117,26 32,87 154,37 - 0,93
PT PLN Batam - - - - 8,60 142,40 -
PT PLN Tarakan - - 49,35 - - - 5,33 -
Kit Sumbagut 1.195,32 2.601,50 332,48 3.952,12 - 107,04 506,08 -
Kit Sumbagsel 1.990,17 4.743,73  1.010,82 717,78 876,05 70,34 95,39 -
P3B Sumatera - - - - - - - -
Luar Jawa 4.382,22 10.289,06  1.744,67 4.703,21  1.498,68 3.027,43 810,12 5,28
Dist. Jawa Timur 1,39 - - 4,78 - -
Dist. Jawa Tengah dan Yogyakarta - - - - - -
- Jawa Tengah - - - - -
- D.1. Yogyakarta - - - - -
Dist. Jawa Barat dan Banten - 0,52 -
- Jawa Barat - - - - -
- Banten - - 0,52 - -
Dist. Jakarta Raya dan Tangerang - - - - - - - -
PT Indonesia Power 3.398,70 23.528,45 615,73 8.271,98 2.892,87 0,02 422,69 -
PT PJB 2.222,18 10.731,89 1.082,53 12.447,37 - - - -
P3B Jawa Bali - - - - -
Pembangkitan Tanjung Jati B 18.674,84 - - - - -
Unit Pembangkitan Jawa Bali 32.591,05 13.282,99 - - - -
Jawa 5.622,26 85.526,22  1.698,26 34.002,35 2.892,87 5,32 422,69 -
Indonesia 10.004,48 95.815,29  3.442,93 38.705,56  4.391,55 3.032,75 1.232,81 5,28
% 4,28 40,95 1,47 16,54 1,88 1,30 0,53 -
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2015

Sewa Genset Sub Jumlah Pembelian Jumlah (%)

PLTD PLTG PLTGU PLTU PLTA dan Proyek
437,12 - - - - 519,21 64,59 583,80 0,25
113,81 - - - - 122,97 486,36 609,32 0,26
143,32 - - - - 178,33 52,88 231,21 0,10
1.127,30 - - 49,99 - 1.395,22 242,74 1.637,96 0,70
709,46 - - - - 753,97 166,38 920,34 0,39
417,84 - - 49,99 - 641,25 76,37 717,62 0,31
88,16 - - - - 109,68 821,90 931,58 0,40
- - - - - 0,55 548,30 548,84 0,23
25,55 - - - - 26,27 210,06 236,32 0,10
62,61 - - - - 82,87 63,55 146,42 0,06
677,05 - - - - 923,29 67,31 990,60 0,42
- - - - - 0,13 144,45 144,58 0,06
1.743,44 - - - - 2.294,67 97,60 2.392,27 1,02
940,88 - - - - 3.138,90 750,62 3.889,53 1,66
480,91 - - - - 2.582,22 634,40 3.216,62 1,37
459,97 - - - - 556,68 116,02 672,70 0,29
931,49 29,09 - - - 1.543,01 1.787,17 3.330,19 1,42
1.154,35 - - 28,71 - 2.475,08 646,39 3.121,48 1,33
509,72 - - - - 1.603,67 13,48 1.617,15 0,69
245,12 - - - - 283,50 131,59 415,10 0,18
399,51 - - 28,71 - 587,91 501,32 1.089,23 0,47
676,77 - 610,45 - - 2.733,67 3.765,83 6.499,50 2,78
81,93 - 610,45 - - 1.868,49 3.753,27 5.621,76 2,40
578,64 - - - - 846,29 12,56 858,84 0,37
16,21 - - - - 18,90 - 18,90 0,01
713,09 - - - - 951,73 - 951,73 0,41
610,18 - - - - 781,38 - 781,38 0,33
102,91 - - - - 170,35 - 170,35 0,07
841,79 1,22 - - - 1.135,88 229,56 1.365,44 0,58
641,61 - - - - 854,14 4,62 858,76 0,37
200,18 1,22 - - - 281,74 224,93 506,68 0,22
- - - - - 0,31 3,08 3,38 -
991,71 - - - - 1.514,65 114,83 1.629,49 0,70
497,42 - - - 0,38 817,01 13,48 830,49 0,35
416,28 - 862,08 - 1.429,35 757,80 2.187,15 0,93
18,88 137,26 - - - 210,81 15,80 226,61 0,10
3.438,11 295,58 - - - 12.428,22 12.428,22 531
651,65 1.584,68 - - - 11.740,60 - 11.740,60 5,02
- - - - - - 6.010,91 6.010,91 2,57
15.186,35 2.464,11 610,45 940,78 0,38 45.662,72 16.073,31 61.736,03 26,38
36,78 - - - - 42,94 43,27 86,21 0,04
- - - - - - 8,61 8,61 -
- - - - - 8,61 8,61 -
- - - - 0,52 87,79 88,31 0,04
- - - - - 82,61 82,61 0,04
- - - - 0,52 5,18 5,70 -
602,74 - - - - 39.733,18 39.733,18 16,98
- - - - - 26.483,97 - 26.483,97 11,32
- - - - - 41.296,79 41.296,79 17,65
- - - - 18.674,84 - 18.674,84 7,98
- - - - 45.874,04 45.874,04 19,61
639,52 - - - - 130.809,49 41.436,46 172.245,95 73,62
15.825,86 2.464,11 610,45 940,78 0,38 176.472,21 57.509,77 233.981,99 100,00
6,76 1,05 0,26 0,40 - 75,42 24,58 100,00 -
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Tabel 24 : Pemakaian Bahan Bakar 2015
Satuan PLN/Provinsi Bahan Bakar Minyak (kilo liter) Batu Bara Gas Alam
HSD IDO MFO Bahan Bakar Jumlah (ton) (MMSCF)
Campur*)

Wilayah Aceh 106.033,11 - - 33.529,15 139.562,26 - -
Wilayah Sumatera Utara 32.425,77 - - 372,43 32.798,20 - -
Wilayah Sumatera Barat 50.231,09 - - - 50.231,09 - -
Wilayah Riau 317.274,62 - - 10.797,37 328.071,99 95.365,62 1.225,17
- Riau 171.914,95 - - 4.035,80 175.950,75 - 1.225,17
- Kepulauan Riau 145.359,67 - - 6.761,57 152.121,24 95.365,62 -
Wilayah Sumsel, Jambi, dan Bengkulu 23.181,37 - - - 23.181,37 - 256,03
- Sumatera Selatan 152,3 - - - 152,3 - -
- Jambi 216,92 - - - 216,92 - 256,03
- Bengkulu 22.812,16 - - - 22.812,16 - -
Wilayah Bangka Belitung 202.229,69 - - 8.122,62 210.352,31 116.121,60 -
Distribusi Lampung 55,75 - - 13,94 69,69 - -
Wilayah Kalimantan Barat 392.788,85 - 214.838,25 412,17 608.039,27 - -
Wilayah Kalsel dan Kalteng 316.712,47 - 3.103,20 5.818,23 325.633,90 1.427.157,00 -
- Kalimantan Selatan 167.921,60 - 3.103,20 139,96 171.164,76 1.427.157,00 -
- Kalimantan Tengah 148.790,87 - - 5.678,27 154.469,14 - -
Wilayah Kalimantan Timur dan Utara 290.308,08 - 81.888,37 45,21 372.241,66 - 2.791,82
Wilayah Sulut, Sulteng, dan Gorontalo 299.815,11 - 26.135,33 74.953,78 400.904,22 216.398,03 -
- Sulawesi Utara 126.251,48 - 12.391,74 31.562,87 170.206,09 216.398,03 -
- Gorontalo 59.397,33 - - 14.849,33 74.246,66 - -
- Sulawesi Tengah 114.166,29 - 13.743,59 28.541,57 156.451,45 - -
Wilayah Sulsel, Sultra, dan Sulbar 189.649,11 - 41.377,71 18.770,57 249.797,39 390.920,84 4.750,33
- Sulawesi Selatan 20.239,42 - 21.632,13 1.585,47 43.457,02 269.510,94 4.750,33
- Sulawesi Tenggara 164.656,30 - 19.745,58 16.626,04 201.027,92 121.409,90 -
- Sulawesi Barat 4.753,39 - - 559,06 5.312,45 - -
Wilayah Maluku dan Maluku Utara 223.779,97 - 32.578,20 2.986,55 259.344,72 8.341,21 -
- Maluku 175.330,39 - 32.578,20 2.986,55 210.895,14 8.341,21 -
- Maluku Utara 48.449,58 - - - 48.449,58 - -
Wilayah Papua 299.716,22 - - - 299.716,22 - -
- Papua 224.826,72 - - - 224.826,72 - -
- Papua Barat 74.889,50 - - - 74.889,50 - -
Distribusi Bali 1.812,37 - - 572,04 2.384,41 - -
Wilayah Nusa Tenggara Barat 278.193,98 - 69.513,52 29,31 347.736,81 167.425,55 -
Wilayah Nusa Tenggara Timur 176.357,45 - 2.275,97 3.015,16 181.648,58 108.385,60 -
PT PLN Batam 373,07 - 1.763,82 - 2.136,89 499.365,86 5.992,58
PT PLN Tarakan 6.135,52 - - - 6.135,52 - 2.116,53
Kit Sumbagut 670.824,13 - 316.511,46 27.969,80 1.015.305,39 1.476.261,20 48.769,58
Kit Sumbagsel 122.083,79 2.244,01 274,5 2.769,02 127.371,32 2.968.789,87 42.494,22

P3B Sumatera - - - - - - -

Luar Jawa 3.999.981,52 2.244,01  790.260,33 190.177,35  4.982.663,21 7.474.532,38  108.396,26
Dist. Jawa Timur 9.382,60 - - 2.538,73 11.921,33 - -
Dist. Jawa Tengah dan Yogyakarta - - - - - - -
- Jawa Tengah - - - - - - -
- D.I. Yogyakarta - - - - - - -
Dist. Jawa Barat dan Banten 147,1 - - 14,20 161,3 - -
- Jawa Barat - - - - - - -
- Banten 147,1 - - 14,20 161,3 - -
Dist. Jakarta Raya dan Tangerang - - - - - - -
PT Indonesia Power 326.944,37 - 100.803,69 - 427.748,06  12.168.481,74 76.851,48
PT PJB 15.296,06 - 13.202,20 - 28.498,26 2.632.091,72 170.576,28
P3B Jawa Bali - - - - - - -
Pembangkitan Tanjung Jati B 3.817,88 - - - 3.817,88 7.421.959,38 -
Unit Pembangkitan Jawa Bali 17.173,64 - - 1.908,18 19.081,82 18.428.874,93  100.669,75
Jawa 372.761,65 - 114.005,89 4.461,11 491.228,65 40.651.407,77  348.097,51
Proyek Pembangkitan 4.312,34 - - 658,42 4.970,76 869.229,28 -
Indonesia 4.377.055,51 2.244,01 904.266,22 195.296,88 5.478.862,62  48.995.169,43  456.493,77

*) Olein, biodiesel, dan lain-lain
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Tabel 25 : Harga Satuan Bahan Bakar 2015

Satuan PLN/Provinsi Bahan Bakar Minyak (Rp/liter) *) Batu Bara Gas Alam Panas Bumi

HSD **) IDO MFO Rata- (Rp/Kg) (Rp/MMSCF) (Rp/kWh)

rata

Wilayah Aceh 8.987,73 - - 6.828,47 - - -
Wilayah Sumatera Utara 7.283,82 - - 7.201,11 - - -
Wilayah Sumatera Barat 6.651,59 - - 6.651,59 - - -
Wilayah Riau 4.556,74 - - 4.406,77 480,28  89.507,79 -
- Riau - - - - - - -
- Kepulauan Riau - - - - - - -
Wilayah Sumsel, Jambi, dan Bengkulu 7.025,02 - - 7.025,02 - 101.447,48 -
- Sumatera Selatan - - - - - - -
- Jambi - - - - - - -
- Bengkulu - - - - - - -
Wilayah Bangka Belitung 7.452,04 - - 7.164,28 722,06 - -
Distribusi Lampung - - - - - - -
Wilayah Kalimantan Barat 6.933,98 - 4.824,78 6.184,03 - - -
Wilayah Kalsel dan Kalteng 6.899,26 - 7.023,44 6.777,17 450,20 - -

- Kalimantan Selatan - - - - - - -
- Kalimantan Tengah - - - .
Wilayah Kalimantan Timur dan Utara 7.025,88 - 6.610,00 6.933,54 - 64.445,26 -

Wilayah Sulut, Sulteng dan Gorontalo 8.574,42 - 5.320,60 6.759,21 571,01 - 841,90
- Sulawesi Utara - - - - - R -
- Gorontalo - - - - R R B,
- Sulawesi Tengah - - - - - - -
Wilayah Sulsel, Sultra, dan Sulbar 7.454,46 - 4.989,33 6.485,98 495,41 - -

- Sulawesi Selatan - - - - - - -
- Sulawesi Tenggara - - - - - - -
- Sulawesi Barat - - _
Wilayah Maluku dan Maluku Utara 7.056,79 - 4.767,04 6.687,89 - - -

- Maluku - - - - - - -
- Maluku Utara - - - - - - -
Wilayah Papua 6.863,83 - - 6.863,83 - - -
- Papua - - - - - - -
- Papua Barat - - - - - - -
Distribusi Bali 7.392,38 - - 7.392,38 - - -
Wilayah Nusa Tenggara Barat 6.777,64 - 4.761,38 6.374,01 633,87 - -
Wilayah Nusa Tenggara Timur 7.051,78 - 7.747,55 6.943,44 448,93 - -
PT PLN Batam 7.723,33 - 5.083,12 5.544,06 798,47  77.350,77 -
PT PLN Tarakan 9.830,31 - - 9.830,31 - 75.389,34 -
Kit Sumbagut 6.933,17 - 4.836,35 6.088,51 - 124.749,30 -
Kit Sumbagsel 6.836,83 - - 6.682,37 570,06 109.689,67 676,74
Luar Jawa 6.982,78 - 5.049,96 6.409,47 591,65 107.787,83 743,19
Dist. Jawa Timur 10.860,54 - - 10.860,54 - - -
Dist. Jawa Tengah dan Yogyakarta - - - - - - -
- Jawa Tengah - - - - - - -
- D.I. Yogyakarta - - - - - - -
Dist. Jawa Barat dan Banten 6.879,62 - - 6.879,62 - - -
- Jawa Barat - - - - - - -
- Banten - - - - - - -
Dist. Jakarta Raya dan Tangerang - - - - - - -
PT Indonesia Power 7.422,28 - 4.999,53 6.851,33 747,16  106.152,99 751,51
PT PJB 9.220,68 - 7.300,97 8.331,35 718,64 102.373,93 -
Pembangkitan Tanjung Jati B 7.994,74 - - 7.994,74 841,11 - -
Unit Pembangkitan Jawa Bali 9.882,06 - - 9.882,06 643,03 109.730,11 -
Jawa 7.826,41 - 5.266,04 7.161,12 715,26  105.335,66 751,51
Indonesia 6.951,23 6.400,37 5.086,56 6.395,47 662,46 105.917,94 748,71

*) Harga satuan BBM (HSD, IDO, MFO) termasuk ongkos angkut.
**) Harga HSD termasuk biodisel
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Tabel 26 : Energi yang Diproduksi per Jenis Bahan Bakar (GWh) 2015
Satuan PLN/Provinsi Bahan Bakar Minyak Batu Gas
Bara Alam
HSD DO MFo Bahan Bakar Jumlah (ton)  (MMSCF) Jumiah
Campur Lain*)
Wilayah Aceh 395,15 - 114,92 510,07 510,07
Wilayah Sumatera Utara 121,38 - 1,58 122,96 122,96
Wilayah Sumatera Barat 178,13 - - 178,13 - - 178,13
Wilayah Riau 1.150,16 - 35,02  1.185,18 87,37 122,6 1.395,15
- Riau 618,59 - 12,78 631,37 - 122,6 753,97
- Kepulauan Riau 531,57 22,24 553,81 87,37 - 641,18
Wilayah Sumsel, Jambi, dan Bengkulu 82,51 - 82,51 - 25,55 108,06
- Sumatera Selatan 0,55 - 0,55 - - 0,55
- Jambi 0,72 - 0,72 25,55 26,27
- Bengkulu 81,24 - 81,24 - - 81,24
Wilayah Bangka Belitung 773,3 27,52 800,82 122,32 923,14
Distribusi Lampung 0,11 - 0,02 0,13 - 0,13
Wilayah Kalimantan Barat 1.412,80 875,8 1,32 2.289,92 - 2.289,92
Wilayah Kalsel dan Kalteng 1.139,73 10,16 19,55  1.169,44  1.854,71 - 3.024,15
- Kalimantan Selatan 602,14 10,16 0,46 612,76  1.854,71 2.467,47
- Kalimantan Tengah 537,59 - 19,09 556,68 - - 556,68
Wilayah Kalimantan Timur dan Utara 931,81 334,2 0,16 1.266,17 - 276,48 1.542,65
Wilayah Sulut, Sulteng, dan Gorontalo 1.109,66 100,63 25522 1.465,51 225,53 - 1.691,04
- Sulawesi Utara 463,35 48,13 106,57 618,05 225,53 - 843,58
- Gorontalo 228,05 - 52,45 280,5 - - 280,50
- Sulawesi Tengah 418,27 52,5 96,2 566,97 - - 566,97
Wilayah Sulsel, Sultra, dan Sulbar 691,09 152,31 64,2 907,6 387,7 610,45 1.905,75
- Sulawesi Selatan 71,21 72,01 5,47 148,69 293,45 610,45 1.052,59
- Sulawesi Tenggara 602,88 80,3 56,84 740,02 94,25 - 834,27
- Sulawesi Barat 17 - 1,89 18,89 - - 18,89
Wilayah Maluku dan Maluku Utara 808,56 128,87 10,15 947,58 3,35 - 950,93
- Maluku 638,54 128,87 10,15 777,56 3,35 - 780,91
- Maluku Utara 170,02 - - - 170,02 - - 170,02
Wilayah Papua 1.108,93 - 1.108,93 - - 1.108,93
- Papua 832,92 - 832,92 - - 832,92
- Papua Barat 276,01 - 276,01 - - 276,01
Distribusi Bali 0,29 - - 0,02 0,31 - - 0,31
Wilayah Nusa Tenggara Barat 1.037,04 - 275,7 0,06 1.312,8 195,56 - 1.508,36
Wilayah Nusa Tenggara Timur 633,36 - 9,17 9,27 651,8 117,26 - 769,06
PT PLN Batam 1,43 - 7,16 8,59 716,52 704,24 1.429,35
PT PLN Tarakan 22,35 - - 22,35 - 188,46 210,81
Kit Sumbagut 2.369,58 - 119144 96,25  3.657,27  2.285,77 5.289,86  11.232,90
Kit Sumbagsel 315,86 9,45 1,06 4,23 330,6  4.743,73 3.800,06 8.874,39
P3B Sumatera - - - - - - - -
Luar Jawa 14.283,23 9,45 3.086,50 639,49 18.018,67 10.739,82 11.017,70  39.776,19
Dist. Jawa Timur 32,71 - 8,85 41,56 - - 41,56
Dist. Jawa Tengah dan Yogyakarta - - - - - - -
- Jawa Tengah - -
- D.I. Yogyakarta - - - - -
Dist. Jawa Barat dan Banten 0,48 - 0,04 0,52 0,52
- Jawa Barat - - - - -
- Banten 0,48 - - 0,04 0,52 0,52
Dist. Jakarta Raya dan Tangerang - - - - - - - -
PT Indonesia Power 1.039,31 - 45547 4,28  1.499,06 23.528,45 8.414,09  33.441,60
PT PJB 67,88 - 42,33 110,21  5.507,71 18.643,87  24.261,79
P3B Jawa Bali - - - - - - -
Pembangkitan Tanjung Jati B - - 18.674,84 - 18.674,84
Unit Pembangkitan Jawa Bali - - 32.591,05 13.282,99 45.874,04
Jawa 1.140,38 - 497,8 13,17  1.651,35 80.302,04 40.340,96 122.294,35
Indonesia 15.423,61 9,45 3.584,30 652,66 19.670,02 91.041,86 51.358,66 162.070,54

*) Olein, biodiesel, dan lain-lain
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Tabel 27 : Captive Power 2015

Satuan PLN/Provinsi Banyaknya Captive Power (CP) Daya Terpasang (kVA) kVA PLN pada
CP Murni  CP Cadangan Jumlah CP Murni  CP Cadangan Jumlah CP Cadangan
Wilayah Aceh 1.071 2972  4.043 2.669.179 2.014.684 4.683.863 1.661.519
Wilayah Sumatera Utara - - - - - - -
Wilayah Sumatera Barat 265 334 599 84.630 193.385 278.015 321.708
Wilayah Riau - - - - - - -
- Riau - -
- Kepulauan Riau - - - - - - -
Wilayah Sumsel, Jambi, dan Bengkulu 35 79 114 30.283 19.835 50.118 13.151
- Sumatera Selatan - - - - - - -
- Jambi 3 - 3 7.353 - 7.353 4.343
- Bengkulu 32 79 111 22.930 19.835 42.765 8.808
Wilayah Bangka Belitung - - - 50.154 28.094 78.248 12.404
Distribusi Lampung 3 368 371 22.500 362.960 385.460 399.456
Wilayah Kalimantan Barat 2 6 8 6.685 21.575 28.260 18.215
Wilayah Kalsel dan Kalteng 31 125 156 7.981 21.534 29.515 37
- Kalimantan Selatan - - - - - - -
- Kalimantan Tengah - - - - -
Wilayah Kalimantan Timur dan Utara 30 - 30 - - - -
Wilayah Sulut, Sulteng dan Gorontalo 183 - 183 138.754 - 138.754 -
- Sulawesi Utara 104 - 104 87.338 - 87.338 -
- Gorontalo 23 - 23 40.748 - 40.748
- Sulawesi Tengah 56 - 56 10.668 - 10.668
Wilayah Sulsel, Sultra dan Sulbar - - - - - -
- Sulawesi Selatan - - - - -
- Sulawesi Tenggara - - - - -
- Sulawesi Barat - - - - - - -
Wilayah Maluku dan Maluku Utara 84 118 202 23.140 16.462 39.602 -
- Maluku 12 - 12 10.475 7.166 17.641 -
- Maluku Utara 72 118 190 12.665 9.296 21.961 -
Wilayah Papua 3.900 1.600 5.500 1.200 5.400 6.600 2.240
- Papua 600 400 1.000 720 3.960 4.680 560
- Papua Barat 3.300 1.200  4.500 480 1.440 1.920 1.680
Distribusi Bali - - - - - - -
Wilayah Nusa Tenggara Barat - - - - 22.607 22.607 -
Wilayah Nusa Tenggara Timur 30 96 126 6.418 10.718 17.136 12.743
PT PLN Batam - - - 18.500 51.000 69.500 19.716
PT PLN Tarakan - 61 61 - 17.733 17.733 -
Luar Jawa 5.634 5759  11.393 3.059.424 2.785.987 5.845.411 2.461.189
Dist. Jawa Timur - - - - -
Dist. Jawa Tengah dan Yogyakarta - - - - -
- Jawa Tengah - - - - -
- D.I. Yogyakarta - - - - - -
Dist. Jawa Barat dan Banten 1 12 23 478 525 1.003
- Jawa Barat 4 12 16 126 525 651
- Banten 7 - 7 352 - 352 -
Dist. Jakarta Raya dan Tangerang 92 2.388 2.480 58.219 2.078.740 2.136.959 691.904
Jawa 103 2.400 2.503 58.697 2.079.265 2.137.962 691.904
Indonesia 5.737 8.159  13.896 3.118.121 4.865.252 7.983.373 3.153.093
CP Murni = Perusahaan/Instansi/Perorangan yang mempergunakan pembangkit tenaga listrik sendiri

sebagai sumber tenaga utama dalam proses produksi
CP Cadangan = CP yang berlangganan listrik kepada PLN
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Tabel 28 : Panjang Jaringan Transmisi (kms) 2015

Satuan PLN/Provinsi Tegangan Jumlah
25 - 30 kv 70 kV 150 kV 275 kV 500 kV

Wilayah Aceh - - - - -

Wilayah Sumatera Utara - - - - -
Wilayah Sumatera Barat - - - .
Wilayah Riau - - 53,60 - - 53,60

- Riau - - - - - -
- Kepulauan Riau - - 53,60 - - 53,60

Wilayah Sumsel, Jambi, dan Bengkulu
- Sumatera Selatan - - - - _

- Jambi - - - - -

- Bengkulu - - - - - -
Wilayah Bangka Belitung - 40,48 65,86 - - 106,34
Distribusi Lampung - - - - - -
Wilayah Kalimantan Barat - - 508,50 - - 508,50
Wilayah Kalsel dan Kalteng - 123,10 1.879,55 - - 2.002,65
- Kalimantan Selatan - 123,10 1.295,65 - - 1.418,75
- Kalimantan Tengah - - 583,90 - - 583,90
Wilayah Kalimantan Timur dan Utara - - 615,60 - - 615,60
Wilayah Sulut, Sulteng dan Gorontalo 0,76 377,02 1.529,84 - - 1.907,62
- Sulawesi Utara 0,76 275,82 676,36 - - 952,93
- Gorontalo - - 471,81 - - 471,81
- Sulawesi Tengah - 101,20 381,68 - - 482,88
Wilayah Sulsel, Sultra dan Sulbar 3,40 157,60 2.481,81 - - 2.642,81
- Sulawesi Selatan 3,40 132,20 2.152,89 - - 2.288,49
- Sulawesi Tenggara - 25,40 - - - 25,40
- Sulawesi Barat - - 328,92 - - 328,92
Wilayah Maluku dan Maluku Utara - - - - - -
- Maluku - - - - -

- Maluku Utara - - - - - -
Wilayah Papua - 244,00 - - - 244,00
- Papua - 244,00 - - - 244,00
- Papua Barat - - - - - -
Distribusi Bali - - - - - -
Wilayah Nusa Tenggara Barat - - 256,20 - - 256,20
Wilayah Nusa Tenggara Timur - - - - - -
PT PLN Batam - - 158,91 - - 158,91
PT PLN Tarakan - - - - - -
Kit Sumbagut - - - - -

Kit Sumbagsel - - - - - -
P3B Sumatera - 329,85 9.233,77 1.512,71 - 11.076,33
Luar Jawa 4,16 1.272,05 16.783,64 1.512,71 - 19.572,56
Dist. Jawa Timur - - - - - -
Dist. Jawa Tengah dan Yogyakarta - - - - - -
- Jawa Tengah - - - - -

- D.I. Yogyakarta - - - - -

Dist. Jawa Barat dan Banten - - - - -

- Jawa Barat - - - - -

- Banten - - - - -

Dist. Jakarta Raya dan Tangerang - - - - - -
PT Indonesia Power - - - - - -
PT PJB - - - - - -
P3B Jawa Bali - 3.007,00 14.050,00 - 5.053,00 22.110,00
Jawa - 3.007,00 14.050,00 - 5.053,00 22.110,00
Indonesia 4,16 4.279,05 30.833,64 1.512,71 5.053,00 41.682,56
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Tabel 29 : Panjang Jaringan Tegangan Menengah dan Tegangan Rendah (kms) 2015
Satuan PLN/Provinsi Tegangan Menengah Tegangan
6-7kv 10-12 kv 15- 20 kV Rendah
Wilayah Aceh 16.483,24 17.354,52
Wilayah Sumatera Utara 28.843,00 26.989,00
Wilayah Sumatera Barat 9.854,00 13.154,00
Wilayah Riau 10.394,40 34.822,22
- Riau 8.677,51 33.336,00
- Kepulauan Riau - 1.716,89 1.486,22
Wilayah Sumsel, Jambi, dan Bengkulu 3,12 21.956,15 42.939,64
- Sumatera Selatan 3,12 11.690,44 -
- Jambi - 6.493,19 -
- Bengkulu 3.772,52 -
Wilayah Bangka Belitung - 3.623,00 4.196,00
Distribusi Lampung 3,00 10.823,00 31.321,00
Wilayah Kalimantan Barat - 10.412,00 12.314,00
Wilayah Kalsel dan Kalteng 2,36 12.722,79 13.185,70
- Kalimantan Selatan 2,36 7.642,23 9.262,96
- Kalimantan Tengah - 5.080,56 3.922,74
Wilayah Kalimantan Timur dan Utara 6.614,90 6.341,27
Wilayah Sulut, Sulteng dan Gorontalo 13.479,00 10.700,00
- Sulawesi Utara 5.225,00 4.030,00
- Gorontalo 2.005,00 1.361,00
- Sulawesi Tengah 6.249,00 5.309,00
Wilayah Sulsel, Sultra dan Sulbar 18.717,89 19.139,08
- Sulawesi Selatan 12.301,68 13.687,66
- Sulawesi Tenggara 4.623,46 4.000,41
- Sulawesi Barat 1.792,75 1.451,01
Wilayah Maluku dan Maluku Utara 6.240,92 3.272,28
- Maluku 3.954,33 1.853,50
- Maluku Utara 2.286,59 1.418,78
Wilayah Papua 4.426,16 4.524,66
- Papua 2.385,15 2.923,70
- Papua Barat 2.041,01 1.600,96
Distribusi Bali 6.677,00 9.948,00
Wilayah Nusa Tenggara Barat 5.273,00 5.144,00
Wilayah Nusa Tenggara Timur 6.325,00 6.709,49
PT PLN Batam 1.399,00 2.300,00
PT PLN Tarakan 174,05 262,80
Kit Sumbagut - -
Kit Sumbagsel -
P3B Sumatera -
Luar Jawa 5,36 3,12 194.438,50 264.617,66
Dist. Jawa Timur 34.584,00 74.147,00
Dist. Jawa Tengah dan Yogyakarta 49.236,00 51.179,00
- Jawa Tengah 43.810,00 45.657,00
- D.I. Yogyakarta 5.426,00 5.522,00
Dist. Jawa Barat dan Banten 47.246,00 120.388,00
- Jawa Barat 40.693,00 108.372,00
- Banten 6.553,00 12.016,00
Dist. Jakarta Raya dan Tangerang 21.466,00 32.789,00
PT Indonesia Power - -

PT PJB -
P3B Jawa Bali

Jawa 152.532,00 278.503,00
Indonesia 5,36 3,12 346.970,50 543.120,66
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Tabel 30 : Jumlah dan Daya Terpasang Trafo Gardu Induk 2015

Satuan PLN/Provinsi 500 kv 275 kv 150 kV 70 kv <30 kV Jumlah

Unit MVA  Unit  MVA Unit MVA  Unit MVA  Unit  MVA Unit MVA

Wilayah Aceh - - - - - - - - - . _ _
Wilayah Sumatera Utara - - - - - - - - - - _ _
Wilayah Sumatera Barat - - - - - - - . - _ B _
Wilayah Riau - - - - - - - - - . - _
- Riau - - - - - - - - . - _ _
- Kepulauan Riau - - - - - - - - - - _ _
Wilayah Sumsel, Jambi, dan Bengkulu - - - - - - - . - . N _
- Sumatera Selatan - - - - - - - -

- Jambi - - - - - - - -

- Bengkulu - - - - - - - - - - - -
Wilayah Bangka Belitung - - - - 4 150 2 60 - - 6 210
Distribusi Lampung - - - - - - - - - - - -
Wilayah Kalimantan Barat - - - - 14 510 - - - - 14 510
Wilayah Kalsel dan Kalteng - - - - 27 812 12 163 - - 39 975,00
- Kalimantan Selatan - - - - 20 622 12 163 - - 32 785,00
- Kalimantan Tengah - - - - 7 190 - - - - 7 190,00
Wilayah Kalimantan Timur dan Utara - - - - 23 750 - - - - 23 750
Wilayah Sulut, Sulteng dan Gorontalo - - - - 18 480 26 591 - - 44 1.071
- Sulawesi Utara - - - - 10 2710 21 466 - - 31 736
- Gorontalo - - - - 3 90 - - - - 3 90
- Sulawesi Tengah - - - - 5 120 5 125 - - 10 245
Wilayah Sulsel, Sultra dan Sulbar - - - - 53 1.558 1 230 1 30 65 1.818
- Sulawesi Selatan - - - - 49 1.458 8 170 1 30 58 1.658
- Sulawesi Tenggara - - - - 4 100 - - - - 4 100
- Sulawesi Barat - - - - - - 3 60 - - 3 60
Wilayah Maluku dan Maluku Utara - - - - - - - - - - - -
- Maluku - - - - - - - - - - - -
- Maluku Utara - - - - - - - - - - - -
Wilayah Papua - - - - - - 8 100 - - 8 100
- Papua - - - - - - 8 100 - - 8 100
- Papua Barat - - - - - - - - - - -
Distribusi Bali - - - -39 1.791 - - - - 39 1.791
Wilayah Nusa Tenggara Barat - - - - 8 240 - - - - 8 240
Wilayah Nusa Tenggara Timur - - - - - - - - - - - -
PT PLN Batam - - - - 16 570 - - - - 16 570
PT PLN Tarakan - - - - - - - - - - - -
Kit Sumbagut - - - - - - - -

Kit Sumbagsel - - - - - - - - - - - -
P3B Sumatera - - 9 910 227 9.393 22 540 - - 258 10.843
Luar Jawa - - 9 910 429 16254 81 1.684 1 30 520 18.878
Dist. Jawa Timur - - - - - - - - - - -

Dist. Jawa Tengah dan Yogyakarta - - - - - - - - - - -

- Jawa Tengah - - - - - - - - - - -

- D.I. Yogyakarta - - - - - - - - - - -

Dist. Jawa Barat dan Banten - - - - - - - - - - - -
- Jawa Barat - - - - - - - - - - - -
- Banten - - - - - - - - - - - -
Dist. Jakarta Raya dan Tangerang - - - - - - - - - - - -
PT Indonesia Power - - - - - - - - - - - -
PT PJB - - - - - - - - - - - -
P3B Jawa Bali 57  28.000 - - 803 43192 119 2.581 - - 979  73.773
Jawa 57  28.000 - - 803 43192 119 2.581 - - 979  73.773
Indonesia 57  28.000 9 910 1.232 59.446 200 4.265 1 30 1499 92.651
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Tabel 31 : Jumlah dan Daya Terpasang Trafo Gardu Distribusi 2015
Satuan PLN/Provinsi 20 kV 12-15 kv 6-7 kV Total

Unit MVA Unit MVA Unit MVA Unit MVA
Wilayah Aceh 10.453 774,10 - - - - 10.453 774,10
Wilayah Sumatera Utara 24.001 2.140,87 - - - - 24.001 2.140,87
Wilayah Sumatera Barat 8.141 729,44 - - - - 8.141 729,44
Wilayah Riau 11.040 1.451,02 - - - - 11.040 1.451,02
- Riau 9.294 1.198,37 - - - - 9.294  1.198,37
- Kepulauan Riau 1.746 252,66 - - - - 1.746 252,66
Wilayah Sumsel, Jambi, dan Bengkulu 18.334 2.296,47 - - - - 18.334  2.296,47
- Sumatera Selatan 9.346 1.442,46 - - - - 9.346  1.442,46
- Jambi 6.152 583,70 - - - - 6.152 583,70
- Bengkulu 2.836 270,31 - - - - 2.836 270,31
Wilayah Bangka Belitung 2.843 269,25 - - - - 2.843 269,25
Distribusi Lampung 9.587 1.136,80 - - - - 9.587 1.136,80
Wilayah Kalimantan Barat 7.351 670,97 - - - - 7.351 670,97
Wilayah Kalsel dan Kalteng 12.246 980,66 - - - - 12.246 980,66
- Kalimantan Selatan 7.931 661,52 - - - - 7.931 661,52
- Kalimantan Tengah 4.315 319,14 - - - - 4.315 319,14
Wilayah Kalimantan Timur dan Utara 7.283 961,13 - - - - 7.283 961,13
Wilayah Sulut, Sulteng dan Gorontalo 10.167 1.008,82 - - - - 10.167 1.008,82
- Sulawesi Utara 4.594 514,47 - - - - 4.594 514,47
- Gorontalo 1.875 171,95 - - - - 1.875 171,95
- Sulawesi Tengah 3.698 322,40 - - - - 3.698 322,40
Wilayah Sulsel, Sultra dan Sulbar 18.425  1.431,52 - - - - 18.425 1.431,52
- Sulawesi Selatan 13.102 1.105,78 - - - - 13.102 1.105,78
- Sulawesi Tenggara 3.561 227,47 - - - - 3.561 227,47
- Sulawesi Barat 1.762 98,27 - - - - 1.762 98,27
Wilayah Maluku dan Maluku Utara 3.268 284,98 - - - - 3.268 284,98
- Maluku 1.954 172,70 - - - - 1.954 172,7
- Maluku Utara 1.314 112,28 - - - - 1.314 112,28
Wilayah Papua 3.232 414,81 - - - - 3.232 414,81
- Papua 2.075 274,56 - - - - 2.075 274,56
- Papua Barat 1.157 140,25 - - - - 1.157 140,25
Distribusi Bali 9.429 1.514,60 - - - - 9.429 1.514,60
Wilayah Nusa Tenggara Barat 4.174 490,36 - - - - 4.174 490,36
Wilayah Nusa Tenggara Timur 3.876 276,73 - - - - 3.876 279,00
PT PLN Batam 879 407,66 - - - - 879 407,66
PT PLN Tarakan 311 76,27 - - - - 311 76,27
Kit Sumbagut - - - - - - - -
Kit Sumbagsel - - - - - - - -
P3B Sumatera - - - - - - - -
Luar Jawa 165.040 17.316,45 - - - - 165.040 17.318,73
Dist. Jawa Timur 55.658  6.660,41 - - - - 55.658  6.660,41
Dist. Jawa Tengah dan Yogyakarta 115.113  5.751,09 - - - - 115.113  5.751,09
- Jawa Tengah 100.310  4.951,57 - - - - 100.310 4.951,57
- D.I. Yogyakarta 14.803 799,52 - - - - 14.803 799,52
Dist. Jawa Barat dan Banten 51916 11.214,38 - - - - 51.916 11.214,38
- Jawa Barat - - - - - - - -
- Banten - - - - - - - -
Dist. Jakarta Raya dan Tangerang 17.807 9.208,81 - - - - 17.807 9.208,81
PT Indonesia Power - - - - - - - -
PT PJB - - - - - - - -
P3B Jawa Bali - - - - - - - -
Jawa 240.494  32.834,69 - - - - 240.494 32.834,69
Indonesia 405.534 50.151,14 - - - - 405.534 50.151,14
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Tabel 32: Nerac a(jutaRp) 2015

Keterangan Keterangan Desember 2015

AKTIVA TETAP MODAL 848.469.071

- Jumlah AT 1.029.246.687

- Akumulasi Penyusutan (18.579.384) PENDAPATAN DITANGGUHKAN -

Jumlah AT (Bersih) 1.010.667.303 Jml Modal & Pdpt Ditangguhkan 848.469.071
KEWAJIBAN JANGKA PANJANG 262.132.010

PDP 104.984.687 - Kewajiban Pajak Tangguhan 5.475
- Pinjaman Jk Panjang 29.205.236

Aktiva Lainnya 14.614.883 - Obligasi 80.043.338
- Kewajiban Jk Panj lainnya 21.556.619

Piutang hubungan Istimewa 268.647 - Hutang Usaha 93.942.870
- Kewajiban Manfaat Pekerja 37.378.472

Penyertaan 3.174.698

Aktiva Pajak Tangguhan 14.300.501 KEWAJIBAN JANGKA PENDEK 116.754.431

AKTIVA LANCAR

- Kas & Bank 23.596.339

- Tagihan Subsidi kepada Pemerintah 17.501.009

- Investasi Sementara 120.059

- Piutang 20.315.908

- BBM & Pemeliharaan 11.415.863

- Aktiva Lancar lainnya 6.395.615

Jumlah Aktiva Lancar 79.344.793 Jumlah Kewajiban Jk Panj. & Jk Pendek 378.886.441

JUMLAH AKTIVA 1.227.355.512 JUMLAH MODAL & KEWAJIBAN 1.227.355.512
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Tabel 33 : Laba Rugi(jutaRp) 2015

Uraian Desember 2015

PENDAPATAN OPERASI

- Penjualan Tenaga Listrik 209.844.541

- Biaya Penyambungan 6.141.335

- Lain - lain 1.361.114

Jumlah Pendapatan Operasi 217.346.990

BIAYA OPERASI

- Pembelian Tenaga Listrik dan Sewa Diesel 59.251.861

- Bahan Bakar & Minyak Pelumas 120.587.310

- Pemeliharaan 17.593.261

- Kepegawaian 20.321.137

- Penyusutan Aktiva Tetap 21.418.640

- Lainnya 6.840.077

Jumlah Biaya Operasi 246.012.286

LABA (RUGI) SEBELUM SUBSIDI (28.665.296)

- Subsidi Pemerintah 56.552.532

LABA (RUGI) SEBELUM SUBSIDI 27.887.236

Tabel 34 : Aktiva Tetap dan Penyusutan (Juta Rp) 2015

Fungsi Saldo Akumulasi Nilai Buku

2015 Penyusutan 2015

PLTA 97.056.221,96 189.238,87 96.866.983,09
PLTU 248.417.931,87 11.418.797,02 236.999.134,85
PLTD 27.070.468,77 473.134,89 26.597.333,88
PLTG 59.789.765,70 142.426,33 59.647.339,37
PLTP 30.359.290,53 136.022,77 30.223.267,76
PLTGU 199.542.860,32 708.822,86 198.834.037,46
PLTS 473.879,31 456,44 473.422,87
Sistem Transmisi 144.279.932,70 1.963.664,46 142.316.268,24
Sistem Tele Informasi Data 4.245.890,09 1.090.791,79 3.155.098,30
Sistem Distribusi dan UPD 151.285.733,34 85.202,69 151.200.530,65
TUL 3.341.551,50 433.838,65 2.907.712,85

- TU 62.243.787,01 1.936.987,61 60.306.799,39

JUMLAH 1.028.107.313,10 18.579.384,38 1.009.527.928,71
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Tabel 35 : Piutang Langganan (juta Rp) 2015
Satuan PLN Umum TNI&  NonTNI& PEMDA BUMN Jumlah
POLRI POLRI
Wilayah Aceh 150.180,68 14.303,69 2.687,53 64.779,46 6.504,37 238.455,74
Wilayah Sumatera Utara 777.084,07 22.728,95 13.191,56 68.158,44 20.136,84 901.299,85
Wilayah Sumatera Barat 145.612,93 4.280,22 4.490,32 18.551,26 71.018,29 243.953,02
Wilayah Riau 331.481,94 18.098,85 5.652,40 45.277,57 7.755,50 408.266,26
Wilayah Sumsel, Jambi, dan Bengkulu ~ 635.393,20 16.326,23 8.168,65 40.011,48 29.876,46 729.776,01
Wilayah Bangka Belitung 44.727,01 1.176,82 858,62 3.756,89 1.552,91 52.072,24
Distribusi Lampung 312.010,95 1.357,68 3.154,71 23.202,87 2.418,11 342.144,32
Wilayah Kalimantan Barat 145.730,38 7.089,62 2.781,78 11.739,05 2.729,67 170.070,50
Wilayah Kalsel dan Kalteng 199.007,11 11.204,22 5.179,69 25.520,07 10.905,53 251.816,62
Wilayah Kalimantan Timur dan Utara 199.107,68 19.813,01 3.543,93 27.868,66 12.616,22 262.949,50
Wilayah Sulut, Sulteng dan Gorontalo 196.293,14 9.678,90 7.405,70 52.053,60 6.869,53 272.300,87
Wilayah Sulsel, Sultra dan Sulbar 424.535,20 26.102,18 9.328,07 32.838,05 26.576,32 519.379,82
Wilayah Maluku dan Maluku Utara 147.638,20 9.961,90 4.130,17 5.899,32 4.175,70 171.805,28
Wilayah Papua 111.778,59 8.263,33 4.766,95 10.807,25 5.762,53 141.378,65
Distribusi Bali 380.384,45 9.930,29 5.154,67 16.684,87 5.799,69 417.953,97
Wilayah Nusa Tenggara Barat 82.257,29 5.046,33 1.254,34 16.393,30 3.172,13 108.123,39
Wilayah Nusa Tenggara Timur 38.074,89 1.665,47 1.817,76 4.052,22 4.678,91 50.289,26
PT PLN Batam 236.056,57 6.938,57 3.618,26 1.973,16 705,01 249.291,57
PT PLN Tarakan 22.691,76 1.931,87 1.019,48 2.663,56 137,30 28.443,98
Luar Jawa 4.580.046,04 195.898,13 88.204,59 472.231,06 223.391,02  5.559.770,85
Dist. Jawa Timur 2.362.685,70 49.483,42 24.017,46 91.550,63 201.604,71  2.729.341,93
Dist. Jawa Tengah dan Yogyakarta 1.692.866,03 27.121,27 27.684,14 77.112,44 20.667,19  1.845.451,08
Dist. Jawa Barat dan Banten 4.605.210,79 41.186,11 29.907,53 94.721,44 55.877,83 4.826.903,70
Dist. Jakarta Raya dan Tangerang 4.007.757,06 116.980,97 125.804,86 98.693,09 30.094,85 4.379.330,82
Jawa 12.668.519,59 234.771,77 207.413,99 362.077,60 308.244,58 13.781.027,52
Indonesia 17.248.565,63 430.669,90 295.618,58 834.308,66 531.635,60 19.340.798,37
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Tabel 36 : Kecepatan Rata-rata Penagihan 2015
Satuan PLN Penjualan Piutang Rata-rata
(juta Rp) (juta Rp) (hari)
Wilayah Aceh 1.464.065,05 238.455,74 59,45
Wilayah Sumatera Utara 7.690.472,12 901.299,85 42,78
Wilayah Sumatera Barat 2.474.928,28 243.953,02 35,98
Wilayah Riau 3.647.236,40 408.266,26 40,86
Wilayah Sumsel, Jambi, dan Bengkulu 5.742.874,53 729.776,01 46,38
Wilayah Bangka Belitung 542.304,87 52.072,24 35,05
Distribusi Lampung 2.710.349,35 342.144,32 46,08
Wilayah Kalimantan Barat 1.419.998,55 170.070,50 43,72
Wilayah Kalsel dan Kalteng 2.326.135,77 251.816,62 39,51
Wilayah Kalimantan Timur dan Utara 2.292.112,41 262.949,50 41,87
Wilayah Sulut, Sulteng dan Gorontalo 1.954.246,27 272.300,87 50,86
Wilayah Sulsel dan Sultra 4.729.053,88 519.379,82 40,09
Wilayah Maluku dan Maluku Utara 646.683,32 171.805,28 96,97
Wilayah Papua 916.937,98 141.378,65 56,28
Distribusi Bali 4.108.408,21 417.953,97 37,13
Wilayah Nusa Tenggara Barat 913.871,50 108.123,39 43,18
Wilayah Nusa Tenggara Timur 442.867,98 50.289,26 41,45
PT PLN Batam 2.426.354,39 249.291,57 37,50
PT PLN Tarakan 285.355,19 28.443,98 36,38
Luar Jawa 46.734.256,04 5.559.770,85 43,42
Dist. Jawa Timur 27.849.940,26 2.729.341,93 35,77
Dist. Jawa Tengah dan Yogyakarta 19.109.562,39 1.845.451,08 35,25
Dist. Jawa Barat dan Banten 46.971.916,47 4.826.903,70 37,51
Dist. Jakarta Raya dan Tangerang 44.544.848,03 4.379.330,82 35,88
Jawa 138.476.267,14 13.781.027,52 36,32
Listrik Prabayar 25.685.795,19
Unit Pusat (1.051.777,59)
Indonesia 209.844.540,77 19.340.798,37 33,64
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Tabel 37 : Biaya Operasi Pembangkit per Jenis Pembangkit 2015
Jenis Pembangkit Biaya Operasi (juta Rp.)

Bahan Bakar *)  Pemeliharaan  Penyusutan Aktiva Lain-lain Pegawai Jumlah
PLTA 245.407,93 534.653,71 900.959,90 66.380,43 365.462,53  2.112.864,50
PLTU 38.897.858,63  4.585.360,67 7.542.168,09 212.131,63 672.935,97 51.910.454,98
PLTD*) 30.542.702,43 1.725.665,24 755.642,99 91.185,40 880.701,25 33.995.897,31
PLTG 10.177.278,09 338.186,12 741.519,38 17.921,55 108.189,34  11.383.094,48
PLTP 3.269.531,20 154.260,77 358.681,95 9.050,79 72.301,14 3.863.825,85
PLTGU 37.454.527,47 (57.356,05) 2.928.370,73 180.433,31 327.924,23  40.833.899,69
PLTS 4,00 8.612,33 26.349,41 10,90 34.976,64
Jumlah 120.587.309,75 7.289.382,79 13.253.692,45 577.114,01 2.427.514,46 144.135.013,45
Sewa Pembangkit ***) 7.560.994,07
*) Termasuk pelumas
**) Termasuk PLTMG
***) Biaya sewa pembangkit PLTD dan PLTG
Tabel 38 : Biaya Operasi Pembangkit Rata-rata per kWh 2015
Jenis Pembangkit Biaya Operasi Rata-rata per kWh (Rp/kWh)

Bahan Bakar*)  Pemeliharaan ~ Penyusutan Aktiva Lain-lain Pegawai Jumlah

PLTA 24,53 53,44 90,06 6,64 36,53 211,19
PLTU 405,97 47,86 78,72 2,21 7,02 541,78
PLTD *) 1.520,19 404,56 177,15 21,38 206,47 2.329,74
PLTG 2.955,99 98,23 215,37 521 31,42 3.306,22
PLTP 744,51 35,13 81,68 2,06 16,46 879,83
PLTGU 967,68 (1,48) 75,66 4,66 8,47 1.054,99
PLTS 0,76 1.631,12 4.990,42 2,06 6.624,36
Rata-rata 769,88 46,54 84,62 3,68 15,50 920,22
Sewa Pembangkit ***) 381,07

*)Termasuk pelumas
**) Termasuk PLTMG
***) Biaya sewa pembangkit PLTD dan PLTG
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Tabel 39 : Rasio Keuangan

2015

Indikator Satuan 2015
I. Indikator Keuangan
- Rasio Tunai % 0,20
- Rasio Rentabilitas % 1,84
- Rasio Solvabilitas % 30,89
- Rasio Likuiditas % 67,81
II. Profitabilitas
- Operating Ratio % 89,90
- ROR On Net Average Fixed Assets % 1,98
Ill. Leverage Financial
- Debt Equity Ratio % 29,70
- Self Financing Ratio % 161,20
- Debt Service Coverage Kali 1,52
IV. Aktivitas Operasi (Financial)
- Perputaran Aktiva Tetap Kali 0,27
- Umur Piutang Langganan Hari 34,20
- Perputaran Piutang Langganan Kali 10,67
- Perputaran Material Kali 1,44
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Tabel 40 : Jumlah Pegawai Menurut Kelompok Peringkat 2015
Satuan PLN/Provinsi Integration Advance Optimazion System Specific Basic Jumlah
0-3) (4-6) (7-10) (11-14) (15-18) (19-26)
Wilayah Aceh - 1 38 240 433 376 1.088
Wilayah Sumatera Utara - 3 34 213 595 649 1.494
Wilayah Sumatera Barat - 1 15 101 519 350 986
Wilayah Riau - 3 14 85 495 386 983
Wilayah Sumsel, Jambi, dan Bengkulu - 5 23 116 523 441 1.108
Wilayah Bangka Belitung - 1 6 31 170 179 387
Distribusi Lampung - - 12 41 272 345 670
Wilayah Kalimantan Barat - 2 20 105 454 494 1.075
Wilayah Kalsel dan Kalteng - - 26 206 620 630 1.482
Wilayah Kalimantan Timur dan Utara - 1 17 144 345 524 1.031
Wilayah Sulut, Sulteng dan Gorontalo 3 16 191 555 684 1.449
Wilayah Sulsel, Sultra dan Sulbar 5 56 360 813 734 1.968
Wilayah Maluku dan Maluku Utara 1 10 93 392 359 855
Wilayah Papua 1 - 1 89 414 496 1.011
Distribusi Bali - 6 17 171 392 260 846
Wilayah Nusa Tenggara Barat 1 2 1 75 421 356 866
Wilayah Nusa Tenggara Timur - 3 8 80 375 328 794
PT PLN Batam - 219
PT PLN Tarakan - - - - - 58
Kit Sumbagut 1 14 76 369 626 1.086
Kit Sumbagsel 1 12 98 632 542 1.285
P3B Sumatera 2 16 148 556 645 1.367
Luar Jawa 2 41 376 2.663 9.345 9.404 22.108
Dist. Jawa Timur 1 12 77 375 1.332 828 2.625
Dist. Jawa Tengah dan Yogyakarta - 7 64 188 969 743 1.971
Dist. Jawa Barat dan Banten - 11 61 490 1.421 947 2.930
Dist. Jakarta Raya dan Tangerang - 8 47 419 1.126 576 2.176
PT Indonesia Power - - - - - 3.537
PT PJB - - - - - 2.648
P3B Jawa Bali 8 54 576 1.588 1.316 3.542
Pembangkitan Tanjung Jati B 2 9 8 31 22 72
Unit Pembangkitan Jawa Bali 1 14 24 108 116 263
Jawa 1 49 326 2.080 6.575 4.548 19.764
PLN Kantor Pusat 40 145 248 243 551 138 1.365
PLN Pusat Jasa 7 28 116 212 786 498 1.647
Unit Induk Pembangunan 1 19 134 194 936 744 2.028
Anak Perusahaan lainnya - - - - - - 682
Indonesia 51 282 1.200 5.392 18.193 15.332 47.594
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Tabel 41 : Jumlah Pegawai Menurut Jenjang Pendidikan 2015
Satuan PLN/Provinsi <=D1-D3 S1 S2 S3 Jumlah
Wilayah Aceh 880 202 6 1.088
Wilayah Sumatera Utara 1.160 321 13 1.494
Wilayah Sumatera Barat 776 200 10 986
Wilayah Riau 824 150 9 983
Wilayah Sumsel, Jambi, dan Bengkulu 854 235 19 1.108
Wilayah Bangka Belitung 279 98 10 387
Distribusi Lampung 448 210 12 - 670
Wilayah Kalimantan Barat 850 210 14 1 1.075
Wilayah Kalsel dan Kalteng 1.187 278 17 1.482
Wilayah Kalimantan Timur dan Utara 822 194 15 1.031
Wilayah Sulut, Sulteng dan Gorontalo 1.144 293 12 - 1.449
Wilayah Sulsel, Sultra dan Sulbar 1.413 524 30 1 1.968
Wilayah Maluku dan Maluku Utara 737 112 6 855
Wilayah Papua 835 170 6 1.011
Distribusi Bali 596 232 18 846
Wilayah Nusa Tenggara Barat 696 161 9 866
Wilayah Nusa Tenggara Timur 674 110 10 794
PT PLN Batam - 219
PT PLN Tarakan - - - 58
Kit Sumbagut 833 244 9 1.086
Kit Sumbagsel 1.033 243 9 1.285
P3B Sumatera 1.071 282 14 1.367
Luar Jawa 17.112 4.469 248 2 22.108
Dist. Jawa Timur 1.814 735 76 - 2.625
Dist. Jawa Tengah dan Yogyakarta 1.436 484 51 - 1.971
Dist. Jawa Barat dan Banten 2.157 726 47 - 2.930
Dist. Jakarta Raya dan Tangerang 1.673 456 47 - 2.176
PT Indonesia Power - 3.537
PT PJB - - - - 2.648
P3B Jawa Bali 2.733 755 53 1 3.542
Pembangkitan Tanjung Jati B 29 36 7 - 72
Unit Pembangkitan Jawa Bali 135 116 12 - 263
Jawa 9.977 3.308 293 1 19.764
PLN Kantor Pusat 432 658 272 3 1.365
PLN Pusat Jasa 767 746 134 0 1.647
Unit Induk Pembangunan 926 1.003 99 0 2.028
Anak Perusahaan lainnya - - 682
Indonesia 29.214 10.184 1.046 6 47.594
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Tabel 42 : Produktivitas Pegawai 2015
Satuan PLN/Provinsi Pelanggan kWh Terjual

per Pegawai per Pegawali
Wilayah Aceh 1.144,9 1.947.601
Wilayah Sumatera Utara 2.122,7 5.825.743
Wilayah Sumatera Barat 1.238,3 3.106.785
Wilayah Riau 1.440,0 4.315.341
Wilayah Sumsel, Jambi, dan Bengkulu 24274 5.962.735
Wilayah Bangka Belitung 958,3 2.226.150
Distribusi Lampung 2.583,8 5.329.851
Wilayah Kalimantan Barat 854,0 1.850.828
Wilayah Kalsel dan Kalteng 991,8 2.183.725
Wilayah Kalimantan Timur dan Utara 831,2 2.916.867
Wilayah Sulut, Sulteng dan Gorontalo 907,5 1.828.986
Wilayah Sulsel, Sultra dan Sulbar 1.187,3 2.765.117
Wilayah Maluku dan Maluku Utara 554,8 981.216
Wilayah Papua 4955 1.205.638
Distribusi Bali 1.396,8 5.430.449
Wilayah Nusa Tenggara Barat 1.181,6 1.619.273
Wilayah Nusa Tenggara Timur 791,5 944.270
Kit Sumbagut - -
Kit Sumbagsel - -

P3B Sumatera - -

Luar Jawa 1.032,94 2.455.959
Dist. Jawa Timur 3.852,1 11.742.785
Dist. Jawa Tengah dan Yogyakarta 5.023,0 11.614.581
Dist. Jawa Barat dan Banten 4.474,0 17.494.184
Dist. Jakarta Raya dan Tangerang 2.374,7 18.992.927

PLN Kantor Pusat - -
PLN Pusat Jasa - -
Unit Induk Pembangunan - -

Jawa 2.056,4 7.857.765
Indonesia (tanpa Anak Perusahaan) 1.504,0 4.959.210,6
PT PLN Batam 1.298,2 9.311.598
PT PLN Tarakan 782,4 3.560.345
PT Indonesia Power - -
PT PJB - -

Anak Perusahaan lainnya - -

Indonesia 1.285,2 4.262.004
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Grafik 1. Energi Terjual per Kelompok Pelanggan (2015)
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Grafik 2. Pendapatan (2015)
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Grafik 3. Kapasitas Terpasang (2015)
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Grafik 4. Energi yang Diproduksi (2015)
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Data Runtun Waktu
2007 - 2015






Data Runtun Waktu 2007 - 2015

Tabel 43 : Faktor Beban, Faktor Kapasitas dan Faktor Permintaan (%) 2007 - 2015
Tahun Faktor Faktor Faktor

Beban Kapasitas Permintaan
2007 59,60 64,47 47,10
2008 80,77 52,62 28,12
2009 76,37 53,71 29,81
2010 77,78 55,90 29,56
2011 78,53 55,67 28,37
2012 79,18 51,96 27,54
2013 80,04 54,72 26,50
2014 78,26 50,94 26,65
2015 80,02 50,53 25,06
Tabel 44 : Jumlah Pelanggan per Kelompok Pelanggan 2007 - 2015
Tahun Rumah Industri Bisnis Sosial  Gdg. Kantor  Penerangan Jumlah A%

Tangga Pemerintah  Jalan Umum

2007 34.684.540 46.818 1.610.574 790.781 97.886 103.130 37.333.729 4,43
2008 36.025.071 47.536 1.716.046 838.129 103.821 113.483 38.844.086 4,05
2009 37.099.830 47.900 1.879.429 861.067 114.971 114.488 40.117.685 3,28
2010 39.324.520 48.675 1.912.150 909.312 113.676 127.054 42.435.387 5,78
2011 42.577.542 50.365 2.049.361 963.766 120.246 133.865 45.895.145 8,15
2012 46.219.780 52.661 2.218.342 1.032.830 128.252 143.384 49.795.249 8,50
2013 50.116.127 55.546 2.418.431 1.110.450 137.762 157.892 53.996.208 8,44
2014 53.309.325 58.350 2.626.160 1.181.779 146.321 171.299 57.493.234 6,48
2015 56.605.260 63.314 2.894.990 1.261.516 156.782 186.118 61.167.980 6,39
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Tabel 45 : Daya Tersambung per Kelompok Pelanggan (MVA) 2007 - 2015
Tahun Rumah Industri Bisnis Sosial Gd. Kantor Penerangan Jumlah A%
Tangga Pemerintah Jalan Umum
2007 27.777,44 13.881,08 10.939,45 1.875,57 1.403,60 672,64 56.549,78 6,06
2008 29.334,55 14.531,35 11.941,56 2.008,57 1.532,43 737,07 60.085,53 6,25
2009 30.699,90 14.790,21 12.710,06 2.252,72 1.672,67 768,23 62.893,78 4,67
2010 33.202,76 15.565,91 13.772,27 2.318,65 1.766,97 812,74 67.439,30 7,23
2011 37.182,63 17.477,84 15.236,22 2.558,54 1.894,82 838,80 75.188,86 11,49
2012 40.869,15 19.980,94 17.228,93 2.892,66 2.060,70 865,37 83.897,75 11,58
2013 45.214,25 21.544,30 19.931,50 3.247,82 2.247,51 909,47 93.094,85 10,96
2014 48.374,47 23.541,96 21.223,71 3.537,17 2.390,43 962,79 100.030,53 7,45
2015 51.654,89 25.024,02 22.477,28 3.861,60 2.560,54 1.003,91 106.582,24 6,55
Tabel 46 : Energi Terjual per Kelompok Pelanggan (GWh) 2007 - 2015
Tahun Rumah Industri Bisnis Sosial Gd. Kantor Penerangan Jumlah A%
Tangga Pemerintah Jalan Umum

2007 47.324,91 45.802,51 20.608,47 2.908,70 2.016,36 2.585,86  121.246,81 7,67
2008 50.184,17 47.968,85 22.926,29 3.082,42 2.095,80 2.761,28  129.018,81 6,41
2009 54.945,41 46.204,21 24.82524  3.384,36 2.334,66 2.888,11  134.581,98 4,31
2010 59.824,94 50.985,20 27.157,22 3.700,09 2.629,93 3.000,09  147.297,47 9,45
2011 65.111,57 54.725,82 28.307,21 3.993,82 2.786,72 3.067,52  157.992,66 7,26
2012 72.132,54 60.175,96 30.988,64  4.495,57 3.057,21 3.140,82  173.990,74 10,13
2013 77.210,71 64.381,40 34.498,38 4.939,04 3.260,71 3.250,78  187.541,02 7,79
2014 84.086,46 65.908,68 36.282,42 5.446,46 3.483,99 3.393,76  198.601,78 5,90
2015 88.682,13 64.079,39 36.978,05 5.940,98 3.717,16 3.448,11  202.845,82 2,14
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Tabel 47 : Energi Terjual Rata-rata per Kelompok Pelanggan (kWh) 2007 - 2015
Tahun Rumah Industri Bisnis Sosial Gd. Kantor Penerangan Jumlah
Tangga Pemerintah Jalan Umum
2007 1.364 978.310 12.796 3.678 20.599 25.074 3.248
2008 1.393 1.009.106 13.360 3.678 20.187 24.332 3.321
2009 1.481 964.597 13.209 3.930 21.088 24.321 3.355
2010 1.521 1.047.462 14.202 4.069 23.135 23.613 3471
2011 1.529 1.086.584 13.813 4.144 23.175 22.915 3.442
2012 1.561 1.142.704 13.969 4.353 23.838 21.905 3.494
2013 1.541 1.159.064 14.265 4.448 23.669 20.589 3.473
2014 1.577 1.129.540 13.816 4.609 23.811 19.812 3.454
2015 1.567 1.012.089 12.773 4.709 23.709 18.526 3.316
Tabel 48 : Pendapatan per Kelompok Pelanggan (juta Rp) 2007 - 2015
Tahun Rumah Industri Bisnis Sosial Gd. Kantor  Penerangan Jumlah A%
Tangga Pemerintah  Jalan Umum
2007 27.058.422 28.457.915 15.920.333 1.669.817 1.498.959 1.674.945 76.286.195 7,85
2008 29.508.717 29.838.362 19.500.103 1.790.547 1.775.455 1.836.542 84.249.726 10,44
2009 32.380.858 29.771.205 22.116.854 1.955.366 2.032.044 1.915.773 90.172.100 7,03
2010 36.847.221 33.700.937 25.373.604 2.307.981 2.506.399 2.237.390 102.973.531 14,20
2011 40.235.456 38.059.555 26.921.435 2.581.448 2.618.957 2.428.002  112.844.853 9,59
2012 45.563.161 42.719.802 29.910.220 3.045.953 2.961.191 2.521.320 126.721.647 12,30
2013 53.434.178 51.270.326 38.520.052 3.738.259 3.561.415 2.961.376  153.485.606 21,12
2014 63.750.951 64.443.791 45.928.833 4.411.530 4.376.594 3.722.786  186.634.484 21,60
2015 74.228.270 73.225.020 47.485.994 4.826.417 4.923.417 5.155.124  209.844.541 12,44
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Tabel 49 : Harga Jual Listrik Rata-rata per Kelompok Pelanggan (Rp/kWh) 2007 - 2015
Tahun Rumah Industri Bisnis Sosial Gd. Kantor Penerangan Jumlah
Tangga Pemerintah Jalan Umum
2007 571,76 621,32 772,51 574,08 743,40 647,73 629,18
2008 588,01 622,04 850,56 580,89 847,15 665,11 653,00
2009 589,33 644,34 890,90 577,77 870,38 663,33 670,02
2010 615,92 660,99 934,32 623,76 953,03 745,77 699,09
2011 617,95 695,46 951,05 646,36 939,80 791,52 714,24
2012 631,66 709,91 965,20 677,54 968,59 802,76 728,32
2013 692,06 796,35 1.116,58 756,88 1.092,22 910,97 818,41
2014 758,16 977,77 1.265,87 809,98 1.256,20 1.096,95 939,74
2015 837,01 1.142,72 1.284,17 812,44 1.324,51 1.459,06 1.034,50
Tabel 50 : Jumlah Pelanggan per Jenis Tegangan 2007 - 2015
Tahun Tegangan Jumlah A%
Rendah Menengah Tinggi Multiguna/

Layanan Khusus

2007 37.308.239 13.953 56 11.481 37.333.729 4,43
2008 38.796.351 23.901 61 23.773 38.844.086 4,05
2009 39.988.090 92.324 62 37.209 40.117.685 3,28
2010 42.395.817 30.763 60 8.747 42.435.387 5,78
2011 45.829.980 65.041 62 62 45.895.145 8,15
2012 49.683.110 112.008 63 68 49.795.249 8,50
2013 53.853.968 142.111 58 71 53.996.208 8,44
2014 57.409.558 83.531 72 73 57.493.234 6,48
2015 61.052.745 115.077 80 78 61.167.980 6,39

*) termasuk Traksi dan Curah
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Tabel 51 : Energi Terjual per Jenis Tegangan (GWh) 2007 - 2015
Tahun Tegangan Jumlah A%

Rendah Menengah Tinggi Multiguna/

Layanan Khusus
2007 66.494,69 42.237,86 11.536,77 977,51 121.246,83 7,67
2008 71.250,49 44.875,36 11.627,80 1.265,16 129.018,81 6,41
2009 77.899,57 44.459,34 10.898,28 1.324,79 134.581,98 431
2010 85.038,07 49.533,09 11.803,55 922,76 147.297,47 9,45
2011 91.159,20 53.535,71 12.802,62 495,15 157.992,68 7,26
2012 99.673,70 60.279,38 13.872,45 165,29 173.990,82 10,13
2013 106.119,04 67.287,71 13.945,16 189,15 187.541,06 7,79
2014 116.304,24 68.563,26 13.520,18 214,15 198.601,83 5,90
2015 123.076,75 66.825,79 12.654,35 288,94 202.845,83 2,14

*) termasuk Traksi dan Curah

Tabel 52 : Pendapatan per Jenis Tegangan (juta Rp) 2007 - 2015
Tahun Tegangan Jumlah A%

Rendah Menengah Tinggi Multiguna/

Layanan Khusus
2007 41.087.409 27.977.001 6.219.483 996.498 76.286.193 7,85
2008 46.932.139 29.988.613 6.103.487 1.225.488 84.249.727 10,44
2009 51.987.115 30.623.517 6.156.149 1.405.319 90.172.100 7,03
2010 59.782.422 35.168.268 6.816.951 1.205.890 102.973.531 14,20
2011 64.294.933 40.848.085 7.701.835 112.844.853 9,59
2012 71.438.336 44.156.705 8.372.715 2.753.891 126.721.647 12,30
2013 84.313.921 55.756.540 9.345.648 4.069.498 153.485.607 21,12
2014 102.520.584 69.033.065 12.353.013 2.727.823 186.634.484 21,60
2015 117.631.504 77.659.563 13.254.127 1.299.347 209.844.541 12,44
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Tabel 53 : Pemakaian Sendiri dan Susut Energi 2007 - 2015
Tahun Pemakaian Sendiri *) Susut Energi dan Pemakaian Sendiri
Transmisi Distribusi Jumlah

(GWh) (%) (Gwh) () (GWh) (%) (GWh) (%)
2007 5.229,70 4,65 3.080,94 2,24 12.158,26 8,84 1523920 11,08
2008 5.380,35 4551 3.126,83 2,17 11.966,70 8,29  15.09353 10,67
2009 5.536,04 4,54 3.303,27 2,18 11.744,32 793 1535863 10,13
2010 5.641,05 4,24 3.700,11 2,25 12.253,71 7,64  16.260,19 9,89
2011 6.164,52 4,32 3.996,39 2,25 12.675,31 7,34 1691814 954
2012 6.563,37 4,38 473221 2,44 13.115,05 6,95 1822177 9,40
2013 7.222,58 4,40 4.859,53 2,33 15.841,77 7,77 2124873 10,17
2014 7.842,25 447 5.224,63 2,37 16.198,66 752 2200598 9,97
2015 8.258,61 4,68 5.248,08 2,33 16.808,81 7,63 2258897 1001
*) Pemakaian sendiri untuk sentral, gardu induk dan sistem distribusi
Tabel 54 : Jumlah Unit Pembangkit 2007- 2015
Tahun PLTA  PLTU PLTG  PLTGU PLTP  PLTD  PLTMG PLTSurya PLTBayu Jumlah A%
2007 196 45 54 60 9 4705 2 5.072 0,65
2008 189 48 58 61 11 4635 2 5.008  (1,26)
2009 201 49 63 59 9 4626 4 5.014 0,16
2010 199 55 73 50 11 4619 8 4 5.023 0,18
2011 213 59 71 61 10 4842 4 8 5.269 4,90
2012 216 66 76 66 14 4576 - 30 5.048  (4,19)
2013 220 71 77 66 14 4.422 - 50 4925  (2,44)
2014 224 86 81 68 15 4472 - 56 5.007 1,66
2015 232 114 72 65 15  4.655 - 58 5.218 421
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Tabel 55 : Kapasitas Terpasang (MW) 2007 - 2015
Tahun PLTA PLTU PLTG PLTGU  PLTP PLTD PLTMG PLTSurya PLT Bayu Jumlah A%
2007 3.501,54 853400 2.783,62  7.020,97 41500 2.956,25 12,00 0,10 2522348 157
2008 3504,28 876400 249669 7.370,97 41500 3.020,88 21,84 026 2559392 1,47
2009 3.508,45 8.764,00 257059  7.370,97 41500 2.980,63 26,00 1,06 2563670 0,17
2010 352257 945150 3.22368 6951,32 43875 3.267,79 3884 0,19 0,34 26.894,98 491
2011 3.511,20 12.052,50 2.839,44  7.83397 43500 256854 2594 1,23 0,34 2926816 882
2012 351551 1444550 297318 881411 54800 2.598,64 - 6,20 0,34 3290148 1241
2013 351949 1555400 2.893,88 881411 568,00 2.847,78 - 7,94 043 3420563 396
2014 3526,89 2045167 3.012,10 888611 573,00 2.798,55 - 8,73 0,47 39.257,52 14,77
2015 3.566,18 21.087,15 2.981,32 889411 550,89 3.17579 - 8,88 0,99 4026531 257
Tabel 56 : Daya Mampu (MW) 2007 - 2015
Tahun PLTA PLTU PLTG PLTGU  PLTP  PLTD PLTMG PLT Surya PLT Bayu Jumlah A%
2007 3.409,12 7.748,73 245587 6.16533 388,00 1.873,66 11,90 - 22.052,61 0,20
2008 3.397,87 7.406,12 217379 6.399,79 394,00 1.796,63 11,90 - 0,26 21580,36 (2,14)
2009 341905 7.976,65 223666 6.340,60 394,00 166911 10,50 - 1,06 22.047,63 2,17
2010 343378 865201 279287 6.139,72 41580 207190 34,60 0,17 23.540,85 6,77
2011 3430,11 10.844,21 2.357,43 6.817,82 434,00 155520 10,00 1,15 25.449,92 8,11
2012 343598 12.910,75 2.342,40 7.288,33 506,50 1.597,24 4,66 28.085,86 10,36
2013 3.220,90 13.563,65 2.543,84 7.300,91 54650 1.827,73 7,24 29.010,77 3,29
2014 344419 1560857 2533,72 7.722,33 549,00 1.685,64 7,50 31.550,95 8,76
2015 347479 17.774,74 248642 7.631,23 516,44 1.902,76 6,55 099 3379390 7,11
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Tabel 57 : Energi yang Diproduksi (GWh) 2007 - 2015
Tahun Dibangkitkan Sendiri Sewa Sub Dibeli Jumlah A%
PLTA  PLTU  PLTG PLTGU  PLTP PLTD PLTMG PLT  pLT Genset  Jumiah
Bayu  Surya

2007 1062746 5220881 4.73040 31.37439 318849 573328 12127 002 - 325727 111.24139 3119940 142.440,79 7,01
2008 1073997 52352,96 531075 35730,72 3.390,66 570452 11024 - 470694 11804684 31.389,66 149.43651 4,91
2009  10.306,91 52.963,84 7.818,01 34.746,69 350447  6.093,74 - 005 010 519453 12062834 36.16892 156.797,26 4,93
2010  15.827,35 54.407,02 7.86170 3681170 3.39802 509698 7356 002 050 823321 13171007 3807616 169.78623 8,28
2011  10.31555 62.33523 8.246,22 40.409,68 348739 401094 4767 0,72 13.885,67 142.739,07 40.681,87 18342094 8,03
2012 10524,61 73.82306 566801 3456851 355754 348445 5512 285 18.070,82 149.75497 50.562,62 20031759 921
2013 13.00955 80.926,10 591651 3642342 434509 321213 38L75 548 19.745,72 16396575 5222279 21618854 792
2014 1116362 89.249,38 5.44568 3806845 4.28537 354686 108726 - 68l 2244356 17529698 53.257,93 22855491 572
2015 1000448 9581529 3.442,93 3870556 4.391,55 303275 123281 - 528 1084158 17647221 57.509,77 23398199 237
Tabel 58 : Pemakaian Bahan Bakar 2007 - 2015
Tahun Bahan Bakar Minyak (kilo liter) Batu Bara Gas Alam

HSD IDO MFO  Bahan Bakar Jumlah (ton) (MMSCF)

Campur *)

2007 7.874.290 13.557 2.801.128 - 10.688.975 21.466.348 171.209
2008 8.127.546 28.989 3.163.954 - 11.320.489 20.999.521 181.661
2009 6.365.116 11.132 3.032.657 - 9.408.905 21.604.464 266.539
2010 6.887.455 6.895 2.430.584 - 9.324.934 23.958.699 283.274
2011 8.943.880 13.923 2.509.047 - 11.466.850 27.434.163 285.722
2012 6.625.335 4.065 1.585.395 - 8.214.795 35.514.791 365.927
2013 6.291.667 3.221 1.179.604 - 7.474.492 39.601.034 409.890
2014 6.330.517 3.849 1.096.638 - 7.431.005 44.604.981 450.190
2015 4.377.056 2.244 904.266 195.297 5.478.863 48.995.169 456.494

*) Termasuk Biodiesel, Olein, dan lain-lain
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Tabel 59 : Harga Satuan Bahan Bakar 2007 - 2015
Tahun Bahan Bakar Minyak (Rpl/liter) *) Batu Bara Gas Alam Panas Bumi
HSD IDO MFO Rata-rata (Rp/kg) (Rp/MSCF) (Rp/kWh)
2007 5.349,61 5.275,42 3.563,41 4.881,43 338,76 23.480,99 538,31
2008 8.738,25 8.650,23 5.762,10 7.906,23 489,23 29.128,16 658,73
2009 5.601,07 5.552,33 4.315,86 5.186,76 732,32 37.998,48 559,63
2010 6.050,35 5.870,37 5.150,42 5.815,65 656,71 42.287,16 653,52
2011 8.513,27 8.229,36 7.027,21 8.188,09 698,62 39.867,31 737,04
2012 8.949,35 8.954,18 7.319,67 8.629,80 746,22 63.757,56 693,05
2013 9.446,64 9.149,48 7.604,40 9.127,05 938,56 92.185,45 858,48
2014 10.320,86 10.823,96 7.108,43 9.847,04 1.004,50 105.876,17 1.012,00
2015 6.951,23 6.400,37 5.086,56 6.395,47 662,46 105.917,94 748,71
*) Harga satuan BBM (HSD, IDO dan MFO) termasuk ongkos angkut, serta harga biodiesel.
Tabel 60 : Panjang Jaringan Transmisi (kms) 2007 - 2015
Tahun Tegangan Jumlah % Pertumbuhan
25-30 kV 70 kv 150 kv 275 kV 500 kV
2007 11,97 4.619,03  22.702,70 781,38 5.047,78 33.162,87 0,75
2008 11,97 4.619,03  23.678,60 782,25 5.092,00 34.183,85 3,08
2009 11,97 4.642,18  24.191,60 1.011,39 5.092,00 34.949,14 2,24
2010 *) 11,20 4.724,28  24.379,76 1.011,39 4.923,00 35.049,63 0,29
2011 11,96 4.456,69  26.170,79 1.028,30 5.052,00 36.719,74 4,76
2012 7,56 4.228,39  27.780,04 1.028,30 5.052,00 38.096,29 3,75
2013 4,16 4.112,36  28.851,27 1.374,30 5.053,00 39.395,09 3,41
2014 4,16 412549  29.352,85 1.374,30 5.053,00 39.909,80 1,31
2015 4,16 4.279,05  30.833,64 1.512,71 5.053,00 41.682,56 4,44

*) Tahun 2010 merupakan angka revisi
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Tabel 61 : Panjang Jaringan Tegangan Menengah dan Tegangan Rendah (kms) 2007 - 2015
Tegangan Menengah Jumlah Tegangan

6-7kv 10-12 kv 15-20 kV Rendah

2007 278,32 2.968,84 250.660,86 253.908,02 344.589,67
2008 278,32 2.968,84 257.916,04 261.163,20 353.762,00
2009 278,32 2.968,84 265.364,71 268.611,87 370.905,36
2010 72,73 - 275.540,58 275.613,31 406.149,04
2011 57,74 242,26 288.419,36 288.719,36 390.704,94
2012 55,38 242,86 312.751,82 313.050,06 428.906,52
2013 54,17 1,75 329.409,29 329.465,21 469.478,92
2014%) 10,52 44,00 331.184,58 331.239,10 509.984,84
2015 5,36 3,12 346.970,50 346.978,98 543.120,66

*) Tahun 2014 merupakan angka revisi
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Tabel 62: Nerac a(jutaRp) 2010 - 2015

Keterangan 2015*) 2014%) 2013%) 2012 2011 2010

AKTIVA TETAP

Jumlah AT 1.029.246.687 515.208.872 475.832.252 514.852.695 440.599.813  365.206.962

Akumulasi Penyusutan (18.579.384)  (169.708.586)  (145.165.591) (155.345.122) (136.396.197) (117.645.247)
Jumlah AT (Bersih) 1,010,667,303 345.500.286 330.666.661 359.507.573 304.203.616 ~ 247.561.715
PDP 104.984.687 94.901.088 95.738.735 102.810.172 98.057.296  106.839.853
Aktiva Lainnya 14.614.883 10.957.907 10.169.045 7.899.582 5.895.772 5.799.035
Dana Pelunasan Obligasi - - - - -
Penyertaan 3.174.698 2.572.593 2.029.066 1.625.439 1.142.850 883.012
Aktiva Pajak Tangguhan 14.300.501 66.748 35.773 28.759 18.018 11.278
Piutang Pihak Hubungan Istimewa 268.647 98.829 176.032 22.329 212.709 232.250

AKTIVA LANCAR

Kas & Bank 23.596.339 27.111.528 25.529.969 22.639.853 22.088.093 19.716.798
- Tagihan Subsidi kepada Pemerintah ~ 17.501.009 19.280.861 21.793.929 20.565.784 12.101.668 9.358.747
- Investasi Sementara 120.059 100.696 97.667 378.208 636.264 828.739
- Piutang 20.315.908 20.361.815 20.322.052 13.371.240 12.773.773 2.875.168
- BBM & Pemeliharaan 11.415.863 11.607.860 11.343.464 16.738.446 15.654.105 9.927.314
- Aktiva Lancar lainnya 6.395.615 6.960.978 5.750.099 3.616.625 3.668.639 2.066.520
Jumlah Aktiva Lancar 79.344.793 85.423.738 84.837.180 77.310.156 66.922.542 44.773.286
JUMLAH AKTIVA 1.227.355.512 539.521.190 523.652.492 549.204.010  476.452.803  406.100.429
MODAL 848.219.071 187.173.537 174.225.129 159.269.870 154.683.036  142.113.775
PENDAPATAN DITANGGUHKAN - - - 19.228.694 14.587.906 10.126.136

KEWAJIBAN JANGKA PANJANG

- Kewajiban Pajak Tangguhan 5.475 8.632.990 6.152.674 3.132.717 6.384.701 7.284.638
- Pinjaman Jk Panjang 29.205.236 26.453.073 29.498.060 36.001.958 33.053.508 24.820.265
- Obigasi 80.043.338 81.672.556 81.017.989 67.250.977 55.908.388 46.656.045
-UJL - - - - - -
- Kewajiban Jk Panj. lainnya 21.556.619 22.758.961 111.400.755 107.609.232 77.690.486 61.406.202
- Kewajiban Pajak Revaluasi - - - - - -
- Hutang Usaha 93.942.870 86.221.710 28.373.775 60.017.027 51.627.001 41.937.932
- Kewajiban Manfaat Pekerja 37.378.472 41.078.935 33.783.615 22.090.632 18.967.344 16.358.885
Jum. Kewajiban Jk Panjang 262.132.010 266.818.225 290.226.868 315.331.237  258.219.334  198.463.967
KEWAJIBAN JK PENDEK 117.004.431 85.529.427 59.200.495 74.602.903 63.550.433 55.396.551
Jum. MODAL & KEWAJIBAN 1.227.355.512 539.521.189 523.652.492 549.204.010 476.452.803  406.100.429

*) Tahun 2013 dan 2014 Penyajian kembali Laporan Keuangan Audit
**) Laporan Keuangan Tahun 2015 tanpa ISAK 8
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Tabel 63 : Laba Rugi (jutaRp) 2010 - 2015
Keterangan 2015%) 2014 2013 2012 2011 2010
PENDAPATAN OPERASI
- Penjualan Tenaga Listrik 209.844.541 186.634.484 153.485.606 126.721.647 112.844.853 102.973.531
- Biaya Penyambungan 6.141.335 5.623.913 6.027.799 5.755.017 1.008.730 760.837
- Subsidi Pemerintah 56.552.532 99.303.250 101.207.859 103.331.285 93.177.740 58.108.418
- Lain-lain 1.361.114 1.159.544 1.125.778 1.297.061 986.500 532.508
Jumlah Pendapatan Operasi 273.899.522 292.721.191 261.847.042 237.105.010 208.017.823 162.375.294
BIAYA OPERASI
- Pembelian Tenaga Listrik 59.251.861 53.517.212 10.507.935 9.903.607 7.032.572 4.120.795
- Bahan Bakar & Minyak Pelumas ~ 120.587.310 153.136.934 147.633.751 136.535.495 131.157.604 93.898.743
- Pemeliharaan 17.593.261 16.611.461 19.839.465 17.567.375 13.592.563 11.740.829
- Kepegawaian 20.321.137 16.645.797 15.555.063 14.400.976 13.197.075 12.954.418
- Penyusutan Aktiva Tetap 21.418.640 19.911.211 21.893.665 19.499.221 16.254.552 14.691.919
- Lainnya 7.090.077 5.488.617 5.481.268 5.208.776 4.405.234 4.286.003
Jumlah Biaya Operasi 246.262.286 265.311.232 220.911.147 203.115.450 185.639.600 141.692.707
LABA/(RUGI) OPERASI 27.637.236 27.409.959 40.935.895 33.989.560 22.378.223 20.682.588
*) Penyajian Laporan Keuangan Tahun 2015 Tanpa ISAK 8
Tabel 64 : Aktiva Tetap dan Penyusutan (juta Rp) 2010 - 2015
Tahun Saldo Akumulasi Nilai Buku
Penyusutan
2010 311.221.269,86 100.569.402,13 210.651.867,73
2011 374.790.709,35 113.564.502,36 261.226.206,99
2012 507.560.495,64 149.536.012,04 358.024.483,60
2013 561.985.697,48 170.649.244,61 391.336.452,87
2014 598.974.636,42 193.064.264,04 405.910.372,38
2015 1.028.107.313,10 18.579.384,38 1.009.527.928,71
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Tabel 65 : Piutang Langganan (juta Rp) 2010 - 2015
Tahun Umum TNI & POLRI Non TNI & POLRI PEMDA BUMN Jumlah
2010 1.073.672,66 507.262,62 49.892,98 73.086,07 8.825,99  1.712.740,32
2011 1.926.977,52 842.147,12 79.163,71  158.296,76 7.739,59  3.014.324,70
2012 2.399.432,04 362.994,37 54.274,06  114.025,32 36.639,52  2.967.365,31
2013 13.842.868,33 339.872,34 218.005,85  554.161,61  409.167,09 15.364.075,22
2014 17.031.942,69 455.731,61 276.433,49  798.016,32  584.801,85 19.146.925,96
2015 17.248.565,63 430.669,90 295.618,58  834.308,66  531.635,60 19.340.798,37
*) Termasuk Kantor Pusat
Tabel 66 : Penjualan, Piutang dan Kecepatan Rata-rata Penagihan Piutang 2010 - 2015
Tahun Penjualan Piutang *) Rata-rata
(Juta Rp) (Juta Rp) (hari)
2010 102.973.531,45 1.712.740,32 6,07
2011 112.844.853,12 3.014.324,70 9,75
2012 126.721.646,51 2.967.365,31 8,55
2013 153.485.606,31 15.364.075,22 36,54
2014 186.634.484,31 19.146.925,96 37,45
2015 209.844.540,77 19.340.798,37 33,64

*) Termasuk Kantor Pusat
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Tabel 67 : Biaya Operasi Pembangkit per Jenis Pembangkit (juta Rp) 2010 - 2015
Tahun PLTA PLTU PLTD PLTG PLTP PLTGU PLTS Jumlah
2010 1.551.389,51 30.425.376,50 22.313.11591 12.538.837,31 2.383.344,64  29.024.677,58 - 98.236.741,46
2011 1.607.087,88 36.682.295,71 36.928.630,82 18.644.398,55 2.764.130,18  38.816.866,09 - 135.443.409,23
2012 1.640.491,16 59.807.140,65 46.834.465,69 13.393.423,26 3.989.768,54  34.630.859,12 - 160.296.148,42
2013 2.168.22159 58.227.841,65 49.114.692,52 17.479.04327 4.794.82153  42.222.186,70 - 174.006.807,26
2014 2.112.022,86 64.828.004,01 59.041.171,65 15.753.283,85 5.600.458,56  50.849.452,45 - 198.184.393,39
2015 2.112.864,50 51.910.454,98 33.995.897,31 11.383.094,48 3.863.825,85 40.833.899,69 34.976,64  144.135.013,45
Tabel 68 : Biaya Pembangkitan Rata-rata (Rp/kWh) 2010 - 2015
Tahun PLTA PLTU PLTD PLTG PLTP PLTGU PLTS Rata-rata
2010 98,02 559,22 4.315,43 1.594,93 701,39 788,46 - 795,59
2011%) 155,79 588,47 2.536,85 2.260,96 792,61 960,58 - 1.051,14
2012 155,87 810,14 3.168,58 2.362,99 1.121,50 1.001,80 - 1.217,28
2013 166,66 719,52 3.286,13 2.954,28 1.103,50 1.159,20 - 1.206,67
2014 189,19 726,37 3.064,30 2.892,80 1.306,88 1.335,74 - 1.296,73
2015 211,19 541,78 7.969,86 3.306,22 879,83 1.054,99 6.624,36 920,22

*) Tahun 2011 tidak termasuk sewa pembangkit
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Tabel 69 : Rasio Keuangan 2010 - 2015
Indlkator Satuan 2015 2014*) 2013%) 2012 2011 2010
I. Indikator Keuangan
- Rasio Tunai % 0,20 0,32 0,29 30,00 34,39 35,59
- Rasio Rentabilitas % 1,84 7,48 (4,65) 3,78 3,29 7,28
- Rasio Solvabilitas % 30,89 65,31 66,73 68,49 65,35 65,01
- Rasio Likuiditas % 67,81 99,88 96,87 102,43 104,19 80,82
Il. Indikator Profitabilitas
- Operating Ratio % 89,90 90,6 89,9 85,66 87,51 86,41
- ROR On Net Average Fixed Assets % 1,98 1,56 (7,89) 1,98 1,56 4,19
Ill. Leverage Financial
- Debt Equity Ratio % 29,70 124,7 137,5 164,75 138,29 118,14
- Self Financing Ratio % 161,20 79,00 91,7 39,62 33,71 50,75
- Debt Service Coverage Kali 1,52 1,56 2,12 1,54 1,71 1,77
IV. Aktivitas Operasi (Financial)
- Perputaran Aktiva Tetap Kali 0,27 0,43 0,37 0,29 0,31 0,42
- Umur Piutang Langganan Hari 34,20 34,41 33,55 35,57 38,36 9,62
- Perputaran Piutang Langganan Kali 10,67 10,61 10,88 10,26 9,51 37,92
- Perputaran Material Kali 1,44 1,25 1,16 2,38 2,62 1,44

*) Penyajian kembali (restated) Laporan Keuangan 2014 dan 2013
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- Data Runtun Waktu 2007 - 2015

Grafik 5. Perkembangan Pendapatan (2011 - 2015)
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Grafik 6. Perkembangan Susut Energi (2007 - 2015)
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Grafik 7. Perkembangan Kapasitas Terpasang (2007 - 2015)
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- Data Runtun Waktu 2007 - 2015

Grafik 8. Perkembangan Energi yang Diproduksi (2012 - 2015)
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Data REPELITA
(Keadaan akhir tiap REPELITA)






Data REPELITA (Keadaan akhir tiap REPELITA)

Tabel 70 : Jumlah Pelanggan 2015
Akhir Akhir Akhir Akhir Akhir Tahun ke-5
Jenis Pelanggan REPELITA| REPELITAIl  REPELITAIl REPELITAIV ~ REPELITAV ~ REPELITAVI Tahun
(1973/74) (1978/79) (1983/84) (1988/89) (1993/94) (1998) 2015
- Rumah Tangga 913.940 1.584.851 4.046.692 8.665.543  14.191.414 24.902.763  56.605.260
- Industri 7.145 8.087 16.879 27.773 38.769 43.088 63.314
- Bisnis 78.080 145.588 239.277 356.942 514.816 847.940  2.894.990
- Lain-lain 32.977 44721 103.229 225.680 412.410 639.698  1.604.416
Jumlah 1.032.142 1.783.247 4.406.077 9.275.938  15.157.409 26.433.489  61.167.980
Tabel 71 : Laju Pertumbuhan Rata-rata Jumlah Pelanggan per Tahun (%) 2015
Jenis Pelanggan REPELITAI ~ REPELITAIl  REPELITAIl  REPELITAIV ~ REPELITAV ~ REPELITAVI* 2000 - 2015
- Rumah Tangga 3,05 11,64 20,62 16,45 8,00 10,97 5,11
- Industri (0,55) 2,51 15,85 10,47 4,20 1,62 2,40
- Bisnis 7,17 13,27 10,45 8,33 6,53 11,89 6,91
- Lain-lain 10,75 6,28 18,21 16,93 10,36 8,94 5,77
Jumlah 3,51 11,56 19,83 16,05 8,00 10,93 5,20
*) s.d. akhir tahun 1999
Tabel 72 : Daya Tersambung (MVA) 2015
Akhir Akhir Akhir Akhir Akhir Tahun ke-5
Jenis Pelanggan REPELITAI ~ REPELITAIl  REPELITAIl  REPELITAIV ~ REPELITAV ~ REPELITAVI Tahun
(1973/74) (1978/79) (1983/84) (1988/89) (1993/94) (1998) 2015
- Rumah Tangga 398,66 992,56 2.648,60 5.397,11 8.914,86 15.887,50  51.654,89
- Industri 422,55 973,92 1.857,77 4.080,31 7.781,84 10.698,91  25.024,02
- Bisnis 141,06 307,91 770,00 1.382,57 2.780,64 5.665,04 22.477,28
- Lain-lain 114 184,66 850,29 1.373,75 1.758,99 2.344,39  7.426,05
Jumlah 1.076,27 2.459,05 6.126,66 12.233,74 21.236,33 34.595,84 106.582,24
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Data REPELITA (Keadaan akhir tiap REPELITA)

Tabel 73 : Laju Pertumbuhan Rata-rata Daya Tersambung per Tahun (%) 2015
Jenis Pelanggan REPELITAl ~ REPELITAIl REPELITAIl REPELITAIV REPELITAV REPELITAVI*) 2000 - 2015
- Rumah Tangga 10,81 20,01 21,69 15,30 8,27 11,93 7,05
- Industri 18,24 18,18 13,79 17,04 9,50 5,90 5,39
- Bisnis 9,33 16,90 20,12 12,42 12,18 14,20 8,68
- Lain-lain 8,06 10,13 35,72 10,07 3,68 5,43 7,80
Jumlah 12,81 17,97 20,03 14,83 8,74 9,73 6,96
*) s.d. akhir tahun 1999
Tabel 74 : Energi Terjual (GWh) 2015
Akhir Akhir Akhir Akhir Akhir Tahun ke-5
Jenis Pelanggan REPELITA| REPELITAIl  REPELITAIIl REPELITAIV ~ REPELITAV ~ REPELITAVI Tahun
(1973/74) (1978/79) (1983/84) (1988/89) (1993/94) (1998) 2015
- Rumah Tangga 1.077,30 1.962,20 4.291,50 7.274,63 13.140,74 24.865,45 88.682,13
- Industri 596,00 1.443,40 3.435,90 9.052,24 19.560,98 27.99554  64.079,39
- Bisnis 220,90 430,90 1.002,50 1.740,14 3.774,97 8.655,96  36.978,05
- Lain-lain 320,80 450,40 1.269,80 1.925,83 2.485,34 3.744,46  13.106,25
Jumlah 2.215,00 4.286,90 9.999,70  19.992,84  38.962,03 65.261,41 202.845,82
Tabel 75 : Laju Pertumbuhan Rata-rata Energi yang Terjual per Tahun (%) 2015
Jenis Pelanggan REPELITAl  REPELITAIl  REPELITAIll REPELITAIV REPELITAV REPELITAVI*) 2000 - 2015
- Rumah Tangga 9,68 12,74 16,94 11,13 10,61 13,25 7,36
- Industri 21,20 19,35 18,94 21,38 11,36 8,54 4,31
- Bisnis 13,25 14,30 18,39 11,66 13,73 17,04 8,70
- Lain-lain 12,38 7,02 23,03 8,69 3,52 7,61 8,21
Jumlah 12,96 14,12 18,46 14,86 10,70 11,09 6,47

*) s.d. akhir tahun 1999
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Tabel 76 : Susut Energi (%) 2015

Tahun ke 1 Akhir Akhir Akhir Akhir Tahun ke -5

Fungsi REPELITAIl  REPELITAIl REPELITAIl REPELITAIV ~ REPELITAV ~ REPELITAVI Tahun
(1974/75) (1978/79) (1983/84) (1988/89) (1993/94) (1998) 2015

Transmisi 3,90 3,50 3,90 3,01 2,54 2,35 233
Distribusi 19,90 18,30 16,90 13,87 9,99 9,99 7,63
Jumlah 23,80 21,80 20,80 16,88 12,53 12,34 9,77
Tabel 77 : Kapasitas Terpasang (MW) 2015

Akhir Akhir Akhir Akhir Akhir Tahun ke-5

Jenis Pembangkit REPELITAI REPELITAII REPELITAIIl  REPELITAIV ~ REPELITAV ~ REPELITAVI Tahun
(1973/74) (1978/79) (1983/84) (1988/89) (1993/94) (1998) 2015
- PLTA 278,77 349,67 536,44 1.969,57 2.178,75 3.006,76  3.566,18
- PLTU 225,00 556,25 1.556,25 3.416,95 4.690,60 6.770,60 21.087,15
-PLTG 42,00 882,07 1.027,92 1.233,68 995,92 1.347,41 2.981,32
- PLTGU - - - - 3.411,31 6.560,97 8.894,11
- PLTP - - 30,00 140,00 195,00 360,00 550,89
- PLTD***) 230,31 500,40 784,39 1.769,02 2.128,46 2.535,02 3.175,79
- PLTMG*) - - - - - - -
- PLT Bayu*) - - - - - - 0,99
- PLT Surya - - - - - - 8,88
Jumlah 776,08 2.288,38 3.934,99 8.529,22 13.600,05 20.580,76 40.265,26

*) Sejak tahun 2004
**) Sejak tahun 2007
***) Kapasitas Terpasang PLTD termasuk PLTMG

Tabel 78 : Laju Pertumbuhan Rata-rata Kapasitas Terpasang per Tahun (%) 2015
Jenis Pembangkit REPELITAl ~ REPELITAIl REPELITAIl REPELITAIV REPELITAV REPELITAVI®) 2000 - 2015
-PLTA 9,90 2,90 10,72 29,71 2,00 5,81 1,13
-PLTU 12,50 2,13 44,16 17,03 3,51 6,59 7,87
-PLTG - 81,57 4,40 3,72 (4,19) 7,58 6,23
- PLTGU - - - - 60,19 11,20 1,74
-PLTP . - . 36,08 6,85 11,25 2,88
- PLTD 3,90 14,91 11,19 17,66 3,47 3,88 1,47
- PLTMG **) - - - - - - -

- PLT Bayu**) - - - - - - -
- PLT Surya - - - - - - -

Jumlah 9,30 24,12 11,45 16,73 8,40 7,48 4,51

*) s.d. akhir tahun 1999
**) Sejak tahun 2004
***) Sejak tahun 2007
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Data REPELITA (Keadaan akhir tiap REPELITA)

Tabel 79 : Energi yang Diproduksi (GWh) 2015
Akhir Akhir Akhir Akhir Akhir Tahun ke-5
Jenis Pembangkit REPELITAI REPELITAIl REPELITAIIl REPELITAIV ~ REPELITAV ~ REPELITAVI Tahun
(1973/74) (1978/79) (1983/84) (1988/89) (1993/94) (1998) 2015
Diproduksi sendiri :
- PLTA 1.029,58 1.384,28 1.816,27 5.226,86 7.858,66 9.649,00 10.004,48
- PLTU 713,45 1.523,10 7.365,49 14.218,38 21.784,23 30.512,37 95.815,29
-PLTG 158,32 1.156,73 1.065,60 1.581,98 2.609,44 1.395,50 3.442,93
- PLTGU - - - - 7.794,75 24.940,78  38.705,56
- PLTP - - 209,31 1.011,96 1.090,00 2.616,80 4.391,55
- PLTD 467,90 845,53 1.654,13 2.900,87 4.331,51 5.306,55 3.032,75
- PLTMG - - - - - - 1.232,81
- PLT Bayu - - - - - - -
- PLT Surya - - - - - - 5,28
- Sewa Genset - - - - - 543,61 19.841,58
Sub Jumlah 2.369,25 4.909,63 12.110,81 24.940,05 45.468,59 74.964,61 176.472,21
Dibeli 636,73 813,18 1.281,02 682,71 1.250,17 2.938,76  57.509,77
Jumlah Produksi 3.005,98 5.722,82 13.391,83 25.622,75 46.718,76 77.903,37 233.981,99
Tabel 80 : Laju Pertumbuhan Rata-rata Energi yang Diproduksi per Tahun (%) 2015
Produksi REPELITAI REPELITAII REPELITAIIl  REPELITAIV REPELITAV REPELITAVI¥) 2000 - 2015
Produksi Sendiri :
- PLTA 6,33 6,10 5,58 23,54 3,43 3,11 0,63
- PLTU 20,05 16,37 37,05 14,06 5,73 8,05 6,28
- PLTG 16,15 48,85 (1,63) 8,22 12,40 (8,61) 6,98
- PLTGU - - - - 109,54 24,15 2,58
- PLTP - - - 37,05 1,60 17,30 3,43
-PLTD 12,18 12,56 14,36 11,89 6,53 3,66 (4,08)
- PLTMG *¥) - - - - - - -
- PLT Bayu***) - - - - - - -
- PLT Surya ***) - - - - - - -
- Sewa Genset - - - - - - 25,14
Sub Jumlah 11,39 15,69 19,79 15,54 9,61 10,44 5,06
Dibeli 11,19 5,01 9,52 (11,83) 8,38 23,86 13,05
Jumlah Produksi 11,34 13,74 18,53 13,86 9,58 10,92 6,32

*) s.d. akhir tahun 1999
**) Sejak tahun 2004
***) Sejak tahun 2007
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Grafik 9. Perkembangan Susut Energi
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- Data REPELITA (Keadaan akhir tiap REPELITA)

Grafik 11. Kapasitas Terpasang Nasional
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Grafik 12. Perkembangan Energi yang Diproduksi
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- Data REPELITA (Keadaan akhir tiap REPELITA)
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Grafik 14. Rasio Elektrifikasi *)
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Grafik 15. Biaya Pokok Penyediaan Tenaga Listrik (BPP) dan Harga Jual Listrik Rata-rata
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Alamat Kantor Wilayah Kerja PLN

PT PLN (Persero) Wilayah Aceh

JI. Tgk. H. M. Daud Bereuheh No. 172, Banda Aceh 23243
Telp : (0651) 221 88

Fax :(0651) 215 16, 334 34

PT PLN (Persero) Wilayah Sumatera Utara
JI. K.L. Yos Soedarso No. 284, Medan 20115
Telp : (061) 6615 166, 6615 456

Fax :(061) 6613 789

PT PLN (Persero) Wilayah Sumatera Barat
JI. Dr. Wahidin No. 8, Padang 25121

Telp :(0751) 334 46, 334 47

Fax :(0751) 295 40, 315 64

PT PLN (Persero) Wilayah Riau dan Kepulauan Riau
JI. Dr. Setiabudhi No. 574, Pekanbaru 28144

Telp :(0761) 853 737, 855 309, 855 840

Fax :(0761) 855 310, 855 308

PT PLN (Persero) Wilayah Bangka Belitung
JI. Soekarno Hatta Km. 5,

Pangkal Pinang, Kep. Pangkal Pinang 33171
Telp :(0717) 439 300

Fax :(0717) 439 600

PT PLN (Persero) Wilayah S2JB

JI. Kapten A. Rivai No. 37, Palembang 30129
Telp :(0711) 358 355, 358 804, 358 859
Fax :(0711) 356 759, 310 376

PT PLN (Persero) Distribusi Lampung

JI. Z.A. Pagar Alam No. 05, Bandar Lampung 35144
Telp :(0721) 774 868

Fax :(0721) 774 867, 780 247

PT PLN (Persero) Wilayah Kalimantan Barat

JI. Adi Sucipto Km. 7,5 Sei Raya, Pontianak 78391
Telp :(0561) 722 037, 721 960

Fax :(0561) 721 395

PT PLN (Persero) Wilayah Kalimantan Selatan dan Tengah
JI. Panglima Batur Barat No. 1, Banjarbaru — Kalsel 70711
Telp :(0511) 477 2520, 477 2633, 477 2564

Fax :(0511) 477 2442

PT PLN (Persero) Wilayah Kalimantan Timur dan Utara
JI. MT. Haryono No. 384, Balikpapan 76114

Telp :(0542) 871 840

Fax :(0542) 876 130, 872 637

PT PLN (Persero) Wilayah Sulawesi Utara,
Sulawesi Tengah dan Gorontalo

JI. Betesda No. 32, Manado 95116

Telp :(0431) 863 644, 863 651, 862 644
Fax :(0431) 863 660
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PT PLN (Persero) Wilayah Sulawesi Selatan,

Sulawesi Tenggara dan Barat

JI. Letjend. Herlasning Blok B, Panakukang, Makassar 90222
Telp :(0411) 444 88

Fax :(0411) 444 800

PT PLN (Persero) Wilayah Maluku dan Maluku Utara
JI. Diponegoro No. 2, Ambon 97127

Telp :(0911) 311 810, 354 696

Fax :(0911) 310 910

PT PLN (Persero) Wilayah Nusa Tenggara Barat
JI. Langko No. 25 — 27, Ampenan-Mataram 83114
Telp : (0370) 643 123

Fax :(0370) 643 401

PT PLN (Persero) Wilayah Nusa Tenggara Timur
JI. Piet A. Tallo Il No.lll, Kupang 85228

Telp :(0380) 855 4005

Fax :(0380) 855 4011

PT PLN (Persero) Wilayah Papua dan Papua Barat
JI. Jend. A. Yani No. 18, Jayapura 99111

Telp :(0967) 533 891, 536 124

Fax :(0967) 534 694, 532 145

PT PLN (Persero) Distribusi Jakarta Raya dan Tangerang
JI. M.I.R Rais No. 1, Jakarta 10110

Telp :(021) 345 5000, 345 4000

Fax :(021) 345 6694, 386 3812

PT PLN (Persero) Distribusi Jawa Barat dan Banten
JI. Asia Afrika No. 63, Bandung 40111

Telp :(022) 423 0747

Fax :(022) 423 0822, 420 6287

PT PLN (Persero) Distribusi Jawa Tengah dan DIY
JI. Teuku Umar No. 47, Semarang

Telp :(024) 841 1991

Fax :(024) 841 2268

PT PLN (Persero) Distribusi Jawa Timur

JI. Embong Trengguli No. 19 — 21, Surabaya 60271
Telp :(031) 534 0651, 534 0657

Fax :(031) 531 0057, 531 3881

PT PLN (Persero) Distribusi Bali

JI. Letda. Tantular No. 1, Renon, Denpasar 80123
Telp :(0361) 221 960, 221 968, 221 957

Fax :(0361) 227 101

PT PLN (Persero) Pusat Pendidikan dan Pelatihan
JI. HR. Harsono RM No. 59, Ragunan, Pasar Minggu,
Jakarta Selatan, 12250

Telp :(021) 781 1292, 781 1293, 780 0832

Fax :(021) 781 1294, 781 1295



PT PLN (Persero) Pusat Enjinering Ketenagalistrikan
JI. Aipda KS. Tubun 1/2, Petamburan, Jakarta 11420
Telp :(021) 564 0141, 563 8644

Fax :(021) 563 8658

PT PLN (Persero) Pusat Pemeliharaan Ketenagalistrikan
JI. Raya Dayeuhkolot Km. 09, Bandung 40257

Telp :(022) 520 2929, 522 3860, 523 0679

Fax :(022) 520 7146

PT PLN (Persero) Penelitian dan Pengembangan
JI. Duren Tiga, Jakarta Selatan 12760

Telp :(021) 797 3774, 798 0190, 798 9982

Fax :(021) 799 1762, 797 5414

PT PLN (Persero) Jasa Sertifikasi

JI. Laboratorium, Duren Tiga, Jakarta 12760
Telp : (021) 790 0034

Fax :(021) 798 2034

PT PLN (Persero) Jasa Manajemen Konstruksi
JI. Slamet No. 1, Candi Baru, Semarang 50232
Telp :(024) 8310060

Fax :(024) 8317241

PT PLN (Persero) Pembangkitan Sumatera Bagian Selatan
JI. Demang Lebar Daun No. 375, Palembang 30128

Telp :(0711) 374 955

Fax :(0711) 374 958, 374 959

PT PLN (Persero) Pembangkitan Sumatera Bagian Utara
JI. Brigjen Katamso KM 5,5, Titi Kuning, Medan 20146

Telp : (061) 786 9025

Fax :(061) 786 7967

PT PLN (Persero) Pembangkitan Jawa Bali (UPJB)
JI. P. Mangkubumi No. 16, Yogyakarta 55232

Telp :(0274) 582 912

Fax :(0274)582 971

PT PLN (Persero) Pembangkitan Tanjung Jati B
Ds. Tubanan Kec. Kembang, Kab. Jepara

Jawa Tengah 59453

Telp :(0291) 772 121 s/d 772 124

Fax :(0291) 772 125

PT PLN (Persero) Penyaluran dan
Pusat Pengatur Beban (P3B) Jawa Bali
Krukut — Limo Cinere 16541,

Kotak Pos 159 CNR, Jakarta Selatan
Telp :(021) 754 3566, 754 2646

Fax :(021) 754 2516, 754 3661

PT PLN (Persero) Penyaluran

dan Pusat Pengaturan (P3B) Sumatera

JI. S. Parman No. 221, Padang, Sumatera Barat 25135
Telp :(0751) 7054 688, 7053 300

Fax :(0751) 445 589

PT Indonesia Power
JI. Jend. Gatot Subroto Kav. 18, Jakarta Selatan 12950
Telp :(021) 526 7666
Fax :(021) 525 2623

PT Pembangkitan Jawa Bali (PJB)

JI. Ketintang Baru No. 11, Surabaya 60231
Telp : (031) 828 3180

Fax :(031) 828 3183

PT Pelayanan Listrik Nasional Batam
JI. Engku Putri No. 3, Batam Center, Batam 29432

Telp 1 (0778) 463 150 — 53
Call Center : (0778) 327 999/123 (lokal)
Fax : (0778) 463 143

PT Indonesia Comnets Plus (ICON+)

Gedung Wisma Mulia Lt. 50-51

JI. Jend. Gatot Subroto No. 42, Jakarta 12710
Telp :(021) 525 3019 Jwots : 12900
Fax :(021) 525 3659 Jwots : 12264

PT Prima Layanan Nasional Enjiniring
JI. KS. Tubun 1/2 Lt.2, Jakarta 11420

Telp :(021) 560 8918, 560 8432, 560 9044
Fax :(021) 564 0132

PT Pelayanan Listrik Nasional Tarakan

JI. P. Diponegoro No. 1, Tarakan, Kalimantan Timur 77114
Telp : (0551) 351 92, 513 49, 218 28, 220 17

Fax :(0551) 34158, 219 28

PT PLN Batubara

JI. Warung Buncit Raya No. 10

Kalibata, Jakarta Selatan 12740

Telp :(021) 720 6813, 720 6814, 720 6837
Fax :(021) 720 6838

PT PLN Geothermal

Gedung 1 Lt. 7, PT PLN (Persero) Kantor Pusat
JI. Trunojoyo Blok M 1/135, Kebayoran Baru
Jakarta 12160

Telp :(021) 725 1234, 726 1122 ext. 4171

Fax :(021) 722 7063

PT Pelayaran Bahtera Adhiguna

JI. Kalibesar Timur No. 10 — 12
Jakartal1110

Telp :(021) 691 2547, 691 2548, 691 2549
Fax :(021) 690 1450, 690 2726

PT Haleyora Power

Pejaten Office Park No. 79, Blok B

JI. Warung Buncit Raya, Pasar Minggu
Jakarta 12550

Telp :(021) 791 92517

Fax :(021) 791 92516

Statistik PLN 2015

83
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LAMPIRAN B.6
RENCANA PENGEMBANGAN SISTEM KELISTRIKAN PT PLN (PERSERO)

DI PROVINSI JAWA TIMUR

B6.1. Kondisi Saat Ini

Beban puncak sistem kelistrikan di provinsi Jawa Timur diperkirakan sampai
Agustus tahun 2015 sekitar 5.096 MW. Beban dipasok dari pembangkit yang
berada di grid 500 kV dan 150 kV dengan kapasitas 9.125 MW.

Pembangkit listrik di Jawa Timur yang berada di grid 500 kV adalah PLTU Paiton,
PLTGU Gresik dan PLTGU Grati, sedang yang terhubung ke grid 150 kV adalah
PLTGU/PLTU Gresik, PLTU Perak, PLTG Grati, PLTU Pacitan, PLTU Tanjung
Awar-awar dan PLTA tersebar (Sutami, Tulung Agung, dll).

Pasokan dari grid 500 kV adalah melalui 6 GITET, yaitu Krian, Gresik, Grati, Kediri,
Paiton dan Ngimbang, dengan kapasitas 8.000 MVA. Peta sistem kelistrikan Jawa
Timur ditunjukkan pada Gambar B6.1.

I PLTU Tanjung Awar-Awar 350 MW 2016

l Peaker Jawa Bali 2 500 MW 2018 l -

I PLTGU Jawa-3 800 MW 2018/2019 I
R/ : SMNEP
R p ¢ BTMAR
O
NS4 ‘
Ny EONS
1 QWONG . O
"
7

(J¢) oK
S

| PLTGU/PLTU Madura 400 MW 2022

Peaker Grati 450 MW 2017/2018

Grati Add-On 150 MW 2018

PLTGU Jawa-5 2x800 MW 2024/2025

TUREN (55 1en 110 MW 2020/2021 — 5 ARRE S

SGRUH SPNGN " b Iyang Argopuro 55 MW 2023

3.PLTP Wilis/Ngebel 165MW 2021/2024 | ©5gerny

4.PLTP Gunung Lawu 165 MW 2024 PUGER
: 5. PLTP Arjuno Welirang 185 MW 2024 v

PLTA PS Grindulu 1000 MW 2025 6.PLTA Karang Kates 100 MW 2022

7.PLTP Songgoriti 35 MW 2025

LEGENDA :
B GITET 500 KV EKSISTING

[2] GITET 500 KV BARU

® GI 150 KV EKSISTING

© GI150 KV BARU

2 GI 150 KV BARU TERKAIT KTT

\ PTLAG

8. PLTP Gunung Wilis 20 MW 2025
9. PLTP Gunung Pandan 60 MW 2025
10.PLTA Kesamben 37 MW 2022

Gambar B6.1. Peta Kelistrikan di Provinsi Jawa Timur

Kelistrikan Provinsi Jawa Timur terdiri atas 5 sub-sistem yaitu :
e GITET Krian memasok Kota Surabaya dan Kab. Sidoarjo

o GITET Gresik dan PLTGU/PLTU Gresik memasok Kab. Gresik, Kab. Tuban,
Kab. Magetan, Kab. Lamongan, Kab. Pemekasan, Kab. Sumenep, Kab.
Sampang dan Kab. Bangkalan.

e GITET Grati dan PLTG Grati memasok Kab. Pasuruan, Kab. Probolinggo,
Kota Malang dan Kab. Batu.
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e GITET Kediri dan PLTA tersebar memasok kota Kediri, kota Madiun, kota
Mojokerto, Kab. Ponorogo, Kab. Mojokerto dan Kab. Pacitan.

e GITET Paiton memasok Kab. Banyuwangi, Kab. Jember, Kab. Jombang,
Kab. Situbondo dan Kab. Bondowoso.

e GITET Ngimbang memasok Kab. Tuban, Kab. Bojonegoro, Kab. Pciran dan
Kab. Lamongan.

Rincian pembangkit terpasang seperti ditunjukkan pada Tabel B6.1.

Tabel B6.1 Kapasitas Pembangkit Terpasang

Kapasitas ‘
No. Nama Pembangkit Jenis Pemilik Terpasang
|
1 Karang Kates PLTA Air PJB 105 103
2 Wilingi PLTA Air PJB 54 54
3 Ledoyo PLTA Air PJB 5 5
4 Selorejo PLTA Air PJB 5 5
5 Sengguruh PLTA Air PJB 29 29
6 Tulung Agung PLTA Air PJB 36 36
7 Mendalan PLTA Air PJB 23 21
8 Siman PLTA Air PJB 11 10
9 Madiun PLTA Air PJB 8 8
10 | Paiton PLTU Batubara PJB 800 740
11 Paiton PEC PLTU Batubara Swasta 1,230 1,220
12 Paiton JP PLTU Batubara Swasta 1,220 1,220
13 | Gresik 1-2 PLTU Gas PJB 200 160
14 | Gresik 3-4 PLTU Gas PJB 400 340
15 | Perak PLTU BBM Indonesia Power 100 72
16 | Gresik PLTG Gas PJB 62 31
17 | Gilitimur PLTG BBM PJB 40 0
18 Grati Blok 1 PLTGU Gas Indonesia Power 462 456
19 | GratiBlok 2 PLTG Gas Indonesia Power 302 300
20 | Gresik B-1 PLTGU Gas PJB 526 480
21 Gresik B-2 PLTGU Gas PJB 526 480
22 | Gresik B-3 PLTGU Gas PJB 526 480
23 | Paiton 3 PLTU Batubara Swasta 815 815
24 | Paiton 9 PLTU Batubara PLN 660 615
25 | Pacitan 1-2 PLTU Batubara PLN 630 560
26 | Tanjung Awar-awar 1 PLTU Batubara PLN 350 323
Jumlah 9125 8561

B6.2. Proyeksi Kebutuhan Tenaga Listrik

Dari realisasi penjualan tenaga listrik PLN dalam lima tahun terakhir dan
mempertimbangkan  kecenderungan  pertumbuhan  ekonomi  regional,
pertambahan penduduk dan peningkatan rasio elektrifikasi di masa datang, maka
proyeksi kebutuhan listrik tahun 2016-2025 diperlihatkan pada Tabel B6.2.

Tabel B6.2 Proyeksi Kebutuhan Tenaga Listrik

Pertumbuhan Penjualan Produksi Beban
Pelanggan

Ekonomi (%) Energi (GWh) Energi (GWh) Puncak (MW)

2016 7.70 33,242 35,248 4,968 10,531,166

2017 8.29 37,102 39,303 5,532 10,880,814
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Pertumbuhan Penjualan Produksi Beban

Ekonomi (%) Energi (GWh) Energi (GWh) Puncak (MW) ' elanggan
2018 8.75 40,355 42,713 6,003 11,231,693
2019 9.34 44,016 46,543 6,533 11,582,698
2020 7.47 47,481 50,160 7,030 11,933,567
2021 7.47 51,257 54,097 7,572 12,006,121
2022 7.47 55,280 58,294 8,148 12,074,797
2023 7.47 59,698 62,920 8,782 12,140,604
2024 7.47 64,496 67,940 9,469 12,203,551
2025 7.47 69,546 73,260 10,197 12,262,647

Pertumbuhan (%) 7.89 8.55 8.47 8.32 1.71

B6.3. Pengembangan Sarana Kelistrikan

Untuk memenuhi kebutuhan tenaga listrik diperlukan pembangunan sarana

pembangkit, transmisi dan distribusi sebagai berikut.

Potensi Sumber Enerqi

Provinsi Jawa Timur memiliki potensi sumber energi yang terdiri dari potensi gas
bumi yang dapat dikembangkan sebesar 5,89 TSCF, minyak bumi 1.312,03
MMSTB, batubara 0,08 juta ton dan tenaga air 2.162,0 MW pada 4 lokasi yaitu
Grindulu-PS-3, K.Konto-PS, Karangkates Ext. dan Kalikonto-2. Serta panas bumi
yang diperkirakan mencapai 1.314 MWe yang tersebar di 11 lokasi yaitu pada
Melati Pacitan, Rejosari Pacitan, Telaga Ngebel Ponorogo, G. Pandan Madiun, G.
Arjuno — Welirang, Cangar, Songgoriti, Tirtosari Sumenep, Argopuro Probolinggo,
Tiris - G. Lamongan Probolinggo dan Blawan - ljen Bondowoso®.

Pasokan gas untuk pembangkit PLN di Jawa Timur (Gresik dan Grati) cukup besar,
antara lain dari Kodeco, Hess, KEIl, WNE dan Santos. Namun demikian volumenya
akan semakin menurun dan diperkirakan akan terjadi kekurangan pasokan gas
untuk pembangkit di Jawa Timur pada tahun 2019. Walaupun demikian
sebenarnya potensi gas di Jawa Timur cukup banyak, sehingga diharapkan
kekurangan tersebut dapat terpenuhi. Selain itu juga diperkirakan ada potensi gas
dari Lapangan Cepu, sehingga direncanakan pembangunan PLTGU di Gresik
sebesar 800 MW.

Pertagas berencana untuk membangun pipa gas Trans-Jawa, yaitu gas akan
dialirkan melalui pipa yang rencananya akan dibangun dengan menghubungkan
Grati, Gresik, Tambak Lorok hingga Cirebon. Pembangunan pipa Trans-Jawa itu
sangat bermanfaat untuk mengintegrasikan pasokan gas ke pembangkit dan
mempermudah manuver pasokan gas. Namun perlu diperhatikan lokasi sumber
pasokan gas dan lokasi pembangkit sehingga tidak terbebani dengan biaya
transportasi gas yang mahal.

5 Sumber: Draft RUKN 2015-2034
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Pengembangan Pembangkit

Untuk memenuhi kebutuhan sampai dengan tahun 2025, diperlukan tambahan

kapasitas pembangkit sebesar 6.114 MW dengan perincian seperti ditampilkan

pada Tabel B6.3.

Tabel B6.3 Rencana Pengembangan Pembangkit

No Per?::rl:lfzzmg Nama Proyek Status

1 PLN PLTU Tj. Awar-awar 350 2016 Konstruksi
2 Swasta PLTSa Tersebar 9 2016 Rencana
3 PLN PLTGU Peaker Grati 300 2017 Konstruksi
4 PLN PLTMG Bawean 2 2017 Rencana
5 PLN PLTMG Kangean 2 2017 Rencana
6 PLN PLTMG Sapudi 1 2017 Rencana
7 PLN PLTGU Peaker Grati 150 2018 Konstruksi
8 PLN PLTGU Grati Add-on Blok 2 150 2018 Rencana
9 Swasta PLTGU Jawa-3 500 2018 Rencana
10 Swasta PLTGU Jawa-3 300 2019 Rencana
11 Swasta PLTGU/MG | Peaker Jawa-Bali 2 500 2018 Rencana
12 Swasta PLTSa Tersebar 9.96 2019 Rencana
13 Unallocated PLTMG Kangean 1 2020 Rencana
14 PLN PLTS Bawean 1 2020 Rencana
15 Swasta PLTM Pacet 1.5 2020 Pengadaan
16 Swasta PLTM Lodagung 1.3 2020 Rencana
17 Swasta PLTP ljen (FTP2) 55 2020 Rencana
18 Unallocated PLTMG Bawean 3 2021 Rencana
19 Swasta PLTP ljen (FTP2) 55 2021 Rencana
20 Swasta PLTP Wilis/Ngebel (FTP2) 55 2021 Rencana
21 Unallocated PLTA Karangkates #4-5 100 2022 Rencana
22 Unallocated PLTA Kesamben 37 2022 Rencana
23 Swasta PLTSa Tersebar 36 2022 Rencana
24 Unallocated PLTU/GU | Madura 400 2022 Rencana
25 Unallocated PLTMG Sapudi 1 2023 Rencana
26 Swasta PLTM Kanzy-1 2.36 2023 Rencana
27 Swasta PLTP lyang Argopuro (FTP2) 55 2023 Rencana
28 Unallocated PLTGU Jawa-5 800 2024 Rencana
29 Swasta PLTM Jompo 1 (Jompo Atas) 2.118 2024 Rencana
30 Swasta PLTM Jompo 2 (Jompo Bawah) 3.163 2024 Rencana
31 Swasta PLTM Kali Tengah (Sungai Tengah) 1.412 2024 Rencana
32 Swasta PLTM Ketajek 3.256 2024 Rencana
33 Swasta PLTM Zeelandia 2.18 2024 Rencana
34 Swasta PLTP Wilis/Ngebel (FTP2) 55 2024 Rencana
35 Swasta PLTP Wilis/Ngebel (FTP2) 55 2024 Rencana
36 Unallocated PLTP Arjuno Welirang 185 2024 Rencana
37 Unallocated PLTGU Jawa-5 800 2025 Rencana
38 Unallocated PS Grindulu 250 2025 Rencana
39 Unallocated PS Grindulu 250 2025 Rencana
40 Unallocated PS Grindulu 250 2025 Rencana
41 Unallocated PS Grindulu 250 2025 Rencana
42 Swasta PLTM Lodoyo 9.5 2025 Rencana
43 Swasta PLTM Balelo 4.3 2025 Pengadaan
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No Pe:g?:rr:;;ng Jenis Nama Proyek MW cobD Status

44 | Unallocated PLTP Songgoriti 35 2025 Rencana

45 Unallocated PLTP Gunung Wilis 10 2025 Rencana

46 | Unallocated PLTP Gunung Wilis 10 2025 Rencana

47 Unallocated PLTP Gunung Pandan 60 2025 Rencana
Jumlah 6114

Di Jawa Timur terdapat 7 subsistem isolated, yaitu Bawean, Kangean, Sapudi,
Sepeken, Mandangin, Gili Genting dan Gili Ketapang. Subsistem Bawean dengan
beban puncak saat ini sekitar 3,5 MW dan diperkirakan akan meningkat menjadi
7,8 MW pada 2025. Untuk memenuhi kebutuhan tersebut sudah dibangun PLTMG
Bawean 3 MW pada tahun 2015 dan tambahan lagi sebesar 2 MW di 2017 dan 3
MW di 2021. Selain itu juga terdapat beberapa sistem isolated di Sumenep yang
dipasok dengan PLTD direncanakan akan dilaksanakan gasifikasi, yaitu di pulau
Kangean dan Sapudi. Saat ini beban puncak pulau Kangean sebesar 2,7 MW
direncanakan akan dibangun PLTMG 2 MW tahun 2017 dan tambahan 1 MW pada
tahun 2020. Sedangkan pulau Sapudi direncanakan akan dibangun PLTMG 1 MW
tahun 2017 dan tambahan 1 MW pada tahun 2023.

Kebutuhan listrik di Madura dipasok melalui kabel laut Gresik-Gilitimur dan kabel
XLPE Suramadu. Saat ini pulau Madura membebani grid 150 kV Surabaya Kota
yang sudah sulit mendapatkan tambahan pasokan dari pembangkit baru maupun
dari GITET baru. Untuk meningkatkan mutu dan pelayanan di pulau Madura
diperlukan pembangunan pembangkit PLTU/GU dengan kapasitas sebesar 400
MW di Madura. Apabila pasokan gas tersedia, maka akan dibangun PLTGU 400
MW sesuai dengan kebijakan pemerintah untuk meningkatkan porsi bauran energi
dari gas. Namun apabila pasokan gas tidak tersedia, maka akan dibangun PLTU
batubara 400 MW. Sebelum beroperasinya PLTU/GU 400 MW tersebut,
direncanakan tambahan pembangkit interim 50 MW yang bertujuan untuk
mengatasi permasalahan rendahnya tegangan di ujung timur pulau Madura
dengan memanfaatkan pasokan gas yang telah tersedia di Gresik. Sebelum
pembangkit interim tersebut diimplementasikan, perlu dilakukan kajian kelayakan
operasi dan ekonomi untuk mengetahui pola operasi pembangkit yang tepat dan

tarif pembangkit yang layak.

Pengembangan Transmisi dan Gardu Induk

Pengembangan Gardu Induk

Pembangunan GITET untuk meningkatkan pasokan ke Surabaya dari GITET
Tandes dan GITET Surabaya Selatan, sedangkan GITET Bangil akan memasok
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Pasuruan dan Malang. GITET baru pada RUPTL ini adalah GITET Tanjung Awar-
Awar sebagai perkuatan pasokan terkait Pembangkit Tanjung Awar-Awar.
Kapasitas total sebesar 6.668 MVA seperti pada Tabel B6.4.

Tabel B6.4 Pengembangan GITET 500 kV di Jawa Timur

Gardu Induk Tegangan Keterangan Kapasitas Status
(MVA atau LB)
1 Bangil 500/150 kV New 1000 2017 Rencana
2 Tandes 500/150 kV New 1000 2018 Rencana
3 Surabaya Selatan 500/150 kV New 1000 2019 Konstruksi
4 Grindulu PLTA PS 500 kV New 4LB 2025 Rencana
5 Tanjung Awar-Awar 500/150 kV New 1000 2025 Rencana
6 Grati 500/150 kV Spare 167 2016 Konstruksi
7 Kediri 500/150 kV Spare 167 2016 Konstruksi
8 Krian 500/150 kV Spare 167 2016 Konstruksi
9 Ngimbang 500/150 kV Spare 167 2016 Konstruksi
10 | Gresik 500/150 kV Spare 500 2017 Rencana
11 | Kediri 500/150 kV Ext 500 2018 Rencana
12 | Paiton (GIS) 500 kV Ext 2LB 2019 Konstruksi
13 | Paiton 500/150 kV Ext 500 2020 Rencana
14 | Gresik 500 kV Ext 2LB 2025 Rencana
15 | Surabaya Selatan 500/150 kV Ext 500 2025 Rencana
Jumlah 6668

Selanjutnya untuk melayani konsumen diperlukan pengembangan Gl 150 kV baru

dan penambahan trafo di Gl Eksisting dengan total kapasitas 11.490 MVA seperti
ditampilkan dalam Tabel B6.5.

Tabel B6.5 Pengembangan Gl 150 kV di Jawa Timur

Kapasitas
Gardu Induk Tegangan Keterangan Status
(MVA atau LB)

1 Bambe 150/20 kV New 120 2016 Konstruksi
2 Gempol / New Porong 150/20 kV New 60 2016 Konstruksi
3 Jatigedong / Cheil Jedang 150 kV New 3LB 2016 Konstruksi
4 Java Fortis 150 kV New 3LB 2016 Rencana
5 Kalisari 150/20 kV New 60 2016 Konstruksi
6 Tandes Il / Sambikerep 150/20 kV New 120 2016 Konstruksi
7 Wilingi Il 150/20 kV New 60 2016 Konstruksi
8 Bangil New 150/20 kV New 120 2017 Rencana
9 Blimbing Baru 150/20 kV New 180 2017 Rencana
10 | Buduran (GIS) 150 kV New 2LB 2017 Rencana
11 Gembong (GIS) 150/20 kV New 60 2017 Rencana
12 | Kedinding (GIS) 150/20 kV New 60 2017 Lelang
13 | Multi Baja Industri 150 kV New 5LB 2017 Rencana
14 I‘g‘g’)B“d“ra” [ Sedati 150/20 kV New 120 2017 | Konstruksi
15 | Pandaan Baru 150/20 kV New 120 2017 Rencana
16 | Simogunung (GIS) 150/20 kV New 120 2017 Konstruksi
17 | Surabaya Steel 150 kV New 5LB 2017 Lelang




-372 -

Kapasitas
Gardu Induk Tegangan Keterangan ————————— Status
(MVA atau LB)
The Master Steel
18 | (Semangat Pangeran 150 kV New 3LB 2017 Lelang
Jayakarta)

19 | Tulungagung Il 150/20 kV New 60 2017 Konstruksi
20 | Jember Il / Arjasa 150/20 kV New 120 2018 Rencana
21 | Tandes New 150/20 kV New 120 2018 Rencana
22 | Bungah 150/20 kV New 200 2019 Rencana
23 | Caruban Baru 150/20 kV New 120 2019 Rencana
24 | Driyorejo Il / Wringinanom 150/20 kV New 100 2019 Rencana
25 | Jember Selatan / Puger 150/20 kV New 100 2019 Rencana
26 | Magetan Baru 150/20 kV New 120 2019 Rencana
27 | Ngawi 150 kV New 2LB 2019 Rencana
28 | Perning 150/20 kV New 100 2019 Rencana
29 | Trenggalek Baru 150/20 kV New 120 2019 Rencana
30 | Batu Marmar 150/20 kV New 120 2020 Rencana
31 New Tarik 150/20 kV New 100 2020 Rencana
32 | Pare Baru 150/20 kV New 120 2020 Rencana
33 | PLTP ljen 150/20 kV New 60 2020 Rencana
34 | Probolinggo Il / Tongas 150/20 kV New 100 2020 Rencana
35 | Sungkono (GIS) 150/20 kV New 100 2020 Rencana
36 | Turen Baru 150/20 kV New 120 2020 Rencana
37 | Wongsorejo 150/20 kV New 100 2020 Rencana
38 | Balong 150/20 kV New 120 2021 Rencana
39 | Mantingan 150/20 kV New 60 2021 Rencana
40 | PLTP Wilis / Ngebel 150/20 kV New 60 2021 Rencana
41 Gunung Anyar 150/20 kV New 100 2022 Rencana
42 | Madura PLTU 150 kV New 21LB 2022 Rencana
43 | PLTA Karangkates 150/20 kV New 60 2022 Rencana
44 | Sekarputih Il / Gondang 150/20 kV New 100 2022 Rencana
45 | Sukodono 150/20 kV New 100 2022 Rencana
46 | Widang 150/20 kV New 120 2022 Rencana
47 | Ngoro Il 150/20 kV New 100 2023 Rencana
48 | PLTP lyang Argopuro 150/20 kV New 60 2023 Rencana
49 | PLTP Gunung Lawu 150/20 kV New 60 2024 Rencana
50 | Muncar 150/20 kV New 100 2025 Rencana
51 PLTP Gunung Pandan 150/20 kV New 60 2025 Rencana
52 | PLTP Songgoriti 150/20 kV New 60 2025 Rencana
53 | Bulukandang 150/20 kV Upr 60 2016 Operasi
54 | Bumi Cokro 150/20 kV Ext 60 2016 Konstruksi
55 | Gili Timur 150/20 kV Upr 30 2016 Konstruksi
56 | Karangpilang 150 kV Ext 2LB 2016 Konstruksi
57 | Kediri Baru 150 kV Ext 2LB 2016 Konstruksi
58 | Lamongan 150/20 kV Ext 60 2016 Konstruksi
59 | Manyar 150 kV Ext 2LB 2016 Konstruksi
60 | Mojoagung 150/20 kV Ext 60 2016 Konstruksi
61 New Jombang 150 kV Ext 2LB 2016 Konstruksi
62 | Pier 150/20 kV Ext 60 2016 Konstruksi
63 | PLTU Perak 150 kV Ext 1LB 2016 Lelang
64 | Sekarputih 150/20 kV Upr 60 2016 Rencana
65 | Tulungagung Il 150 kV Ext 2LB 2016 Konstruksi
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Kapasitas
No. Gardu Induk Tegangan Keterangan — coD Status
(MVA atau LB)

66 | Alta Prima 150/20 kV Ext 60 2017 Rencana
67 | Alta Prima 150/20 kV Upr 60 2017 Rencana
68 | Babadan 150/20 kV Ext 60 2017 Rencana
69 | Babat/ Baureno 150/20 kV Upr 60 2017 Rencana
70 | Babat/ Baureno 150/20 kV Upr 60 2017 Rencana
71 Babat / Baureno 150 kV Upr 2LB 2017 Rencana
72 | Bangil (GIS) 150 kV Ext 2LB 2017 Rencana
73 | Blimbing Baru 150/20 kV Ext 2LB 2017 Rencana
74 | Blitar Baru 70/20 kV Ext 30 2017 Rencana
75 | Cerme 150 kV Ext 2LB 2017 Rencana
76 | Cerme 150/20 kV Ext 60 2017 Rencana
77 | Cheil Jedang 150 kV Ext 2LB 2017 Rencana
78 | Cheil Jedang 150 kV Ext 2LB 2017 Rencana
79 | Driyorejo (GIS) 150/20 kV Ext 60 2017 Rencana
80 | Gempol/ New Porong 150/20 kV Ext 2LB 2017 Rencana
81 Grati 150 kV Ext 2LB 2017 Konstruksi
82 | Jember 150/20 kV Upr 60 2017 Rencana
83 | Kebonagung 150/70 kV Upr 100 2017 Lelang

84 | Kediri 150 kV Ext 2LB 2017 Konstruksi
85 | Kediri Baru 150/20 kV Ext 60 2017 Lelang

86 | Kertosono 150/20 kV Ext 60 2017 Rencana
87 | Kertosono 150 kV Ext 2LB 2017 Rencana
88 | Kertosono 150/70 kV Ext 100 2017 Lelang

89 | Kraksaan 150 kV Upr 41B 2017 Konstruksi
90 | Lamongan 150 kV Upr 41B 2017 Rencana
91 Lumajang 150/20 kV Ext 60 2017 Rencana
92 | Manyar 150/20 kV Ext 60 2017 Rencana
93 | Manyar 150/70 kV Upr 100 2017 Rencana
94 | Mliwang 150/20 kV Ext 60 2017 Lelang

95 | Nganjuk 70/20 kV Upr 30 2017 Rencana
96 | Ngimbang 150 kV Ext 2LB 2017 Rencana
97 | Ngoro 150/20 kV Ext 60 2017 Rencana
98 | Pacitan Baru 150/20 kV Ext 60 2017 Lelang

99 | Paiton 150 kV Upr 2LB 2017 Konstruksi
100 | Pare 70/20 kV Upr 30 2017 Rencana
101 | Pier 150 kV Ext 2LB 2017 Konstruksi
102 | PLTA Sengguruh 70/20 kV Ext 30 2017 Lelang

103 | PLTA WiIingi 150/20 kV Upr 60 2017 Rencana
104 | PLTU Pacitan / Sudimoro 150/20 kV Ext 60 2017 Rencana
105 | Ponorogo Il 150/20 kV Ext 60 2017 Rencana
106 | Probolinggo 150/20 kV Upr 60 2017 Lelang

107 | Probolinggo 150 kV Upr 2LB 2017 Konstruksi
108 | Rungkut 150 kV Ext 2LB 2017 Konstruksi
109 | Sawahan 150 kV Upr 2LB 2017 Konstruksi
110 | Sby Selatan (Wonorejo) 150/20 kV Ext 60 2017 Lelang

111 | Segoro Madu 150/20 kV Ext 20 2017 Rencana
112 | Segoromadu 150 kV Upr 2LB 2017 Rencana
113 | Sekarputih 150 kV Ext 2LB 2017 Rencana
114 | Sekarputih 150/20 kV Ext 60 2017 Rencana
115 | Sekarputih 70/20 kV Upr 100 2017 Konstruksi
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Kapasitas
Gardu Induk Tegangan Keterangan ————————— Status
(MVA atau LB)
116 | Sekarputih 150/70 kV Upr 100 2017 Konstruksi
117 | Sengkaling 150 kV Ext 2LB 2017 Rencana
118 | Sengkaling 70/20 kV Upr 100 2017 Konstruksi
119 | Sengkaling 150/20 kV Upr 60 2017 Rencana
120 | Sukolilo 150 kV Ext 2LB 2017 Rencana
121 | Sukolilo 150/20 kV Ext 60 2017 Rencana
122 | Sumenep 150/20 kV Upr 60 2017 Rencana
123 | Tandes 150 kV Upr 21LB 2017 Konstruksi
124 | Tanggul 150/20 kV Ext 60 2017 Rencana
125 | Tarik 70/20 kV Upr 30 2017 Rencana
126 | Tuban 150/20 kV Ext 60 2017 Rencana
127 | Undaan (GIS) 150/20 kV Ext 60 2017 Rencana
128 | Wonogiri 150/20 kV Upr 60 2017 Rencana
129 | Balongbendo 150/20 kV Ext 60 2018 Rencana
130 | Banaran 150/20 kV Ext 60 2018 Rencana
131 | Bangil 150/20 kV Upr 60 2018 Rencana
132 | Brondong / Paciran 150/20 kV Ext 60 2018 Rencana
133 | Cerme 150/20 kV Ext 60 2018 Rencana
134 | Jaya Kertas 150/20 kV Ext 60 2018 Rencana
135 | Karangpilang 150/20 kV Ext 60 2018 Rencana
136 | Kenjeran 150 kV Upr 2LB 2018 Rencana
137 | Krian 150/20 kV Ext 60 2018 Rencana
138 | Manyar 150/20 kV Ext 60 2018 Rencana
139 | New Jombang 150/20 kV Ext 60 2018 Rencana
140 | Pakis / Malang Timur 150/20 kV Upr 60 2018 Rencana
141 | Pamekasan 150/20 kV Upr 60 2018 Rencana
142 | Sampang 150/20 kV Upr 60 2018 Rencana
143 | Ujung 150 kV Upr 2LB 2018 Rencana
144 | Bangkalan 150 kV Ext 2LB 2019 Rencana
145 | Cerme 150/20 kV Upr 21LB 2019 Rencana
146 | Karangkates 70/20 kV Ext 60 2019 Rencana
147 | Kedinding (GIS) 150 kV Ext 2LB 2019 Rencana
148 | Kraksaan 150/20 kV Upr 60 2019 Rencana
149 | Manisrejo 150 kV Ext 2LB 2019 Rencana
150 | Manyar 150 kV Ext 2LB 2019 Rencana
151 | Manyar 150/20 kV Upr 2LB 2019 Rencana
152 | Sby. Selatan (Wonorejo) 150/20 kV Ext 60 2019 Rencana
153 | Segoro Madu 150/20 kV Ext 60 2019 Rencana
154 | Sidoarjo 150/20 kV Ext 60 2019 Rencana
155 | Surabaya Selatan 150 kV Ext 2LB 2019 Konstruksi
156 | Wonokromo (GIS) 150/20 kV Ext 60 2019 Rencana
157 | Banaran 150 kV Ext 21LB 2020 Rencana
158 | Banyuwangi 150 kV Ext 2LB 2020 Rencana
159 | Gondang Wetan 150/20 kV Upr 60 2020 Rencana
160 | Kalisari 150/20 kV Ext 60 2020 Rencana
161 | Lawang 150/20 kV Upr 60 2020 Rencana
162 | Mojoagung 150/20 kV Upr 60 2020 Rencana
163 | Ngagel 150/20 kV Upr 60 2020 Rencana
164 | Nganjuk 70/20 kV Upr 30 2020 Rencana
165 | Ngawi 150/20 kV Ext 60 2020 Rencana




- 375 -

Kapasitas
No. Gardu Induk Tegangan Keterangan — coD Status
(MVA atau LB)

166 | Pamekasan 150 kV Ext 2LB 2020 Rencana
167 | Petrokimia 150/20 kV Ext - 2020 Rencana
168 | Petrokimia 150/20 kV Upr 60 2020 Rencana
169 | Siman 70/20 kV Ext 30 2020 Rencana
170 | Sutami 150 kV Ext 2LB 2020 Rencana
171 | Tulungagung Il 150/20 kV Ext 60 2020 Rencana
172 | Wilingi ll 150/20 kV Ext 60 2020 Rencana
173 | Bojonegoro 150/20 kV Upr 60 2021 Rencana
174 | Genteng 150/20 kV Ext 60 2021 Rencana
175 | Genteng 150/20 kV Ext 60 2021 Rencana
176 | Gili Timur 150/20 kV Upr 60 2021 Rencana
177 | Kebonagung 150/20 kV Upr 60 2021 Rencana
178 | Kedinding (GIS) 150/20 kV Ext 60 2021 Rencana
179 | New Buduran / Sedati 150/20 kV Ext 60 2021 Rencana
180 | New Jombang 150/20 kV Ext 60 2021 Rencana
181 | Pacitan Baru 150 kV Ext 2LB 2021 Rencana
182 | Pandaan Baru 150/20 kV Ext 60 2021 Rencana
183 | Segoro Madu 150/20 kV Upr 60 2021 Rencana
184 | Situbondo 150/20 kV Upr 60 2021 Rencana
185 | Bambe 150/20 kV Ext 60 2022 Rencana
186 | Dangkalan atau 150 kv Ext 2LB 2022 | Rencana
187 | Banyuwangi 150/20 kV Upr 60 2022 Rencana
188 | Bondowoso 150/20 kV Upr 60 2022 Rencana
189 | Kasih Jatim 150/20 kV Ext 60 2022 Rencana
190 | Manisrejo 150/20 kV Ext 60 2022 Rencana
191 | Manyar 150/20 kV Ext 2LB 2022 Rencana
192 | Paciran 150/20 kV Ext 2LB 2022 Rencana
193 | Petrokimia 150/20 kV Ext 60 2022 Rencana
194 | Sidoarjo 150/20 kV Ext 60 2022 Rencana
195 | Sukorejo Il / Purwosari 150/20 kV Ext 60 2022 Rencana
196 | Sutami 150 kV Ext 2LB 2022 Rencana
197 | Tuban 150/20 kV Ext 2LB 2022 Rencana
198 | Wonorejo 150 kV Ext 2LB 2022 Rencana
199 | Babadan 150/20 kV Ext 60 2023 Rencana
200 | Gondang Wetan 150/20 kV Ext 60 2023 Rencana
201 | Kedinding (GIS) 150/20 kV Ext 2LB 2023 Rencana
202 | Kertosono 150/20 kV Ext 60 2023 Rencana
203 | Mojoagung 150/20 kV Upr 60 2023 Rencana
204 | Pakis / Malang Timur 150/20 kV Ext 60 2023 Rencana
205 | Perning 150/20 kV Ext 100 2023 Rencana
206 | PLTA Sengguruh 70/20 kV Ext 30 2023 Rencana
207 | Probolinggo 150 kV Ext 2LB 2023 Rencana
208 | Wonogiri 150/20 kV Ext 60 2023 Rencana
209 | Banyuwangi 150/20 kV Upr 60 2024 Rencana
210 | Bojonegoro 150/20 kV Ext 60 2024 Rencana
211 | Caruban Baru 150/20 kV Ext 60 2024 Rencana
212 | Gempol / New Porong 150/20 kV Ext 60 2024 Rencana
213 | Karangpilang 150/20 kV Ext 60 2024 Rencana
214 | Lawang 150/20 kV Ext 60 2024 Rencana
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Kapasitas
Gardu Induk Tegangan Keterangan ————————— Status
(MVA atau LB)
215 | Lumajang 150/20 kV Ext 60 2024 Rencana
216 | Sengkaling 150/20 kV Ext 60 2024 Rencana
217 | Tandes 150/20 kV Upr 60 2024 Rencana
218 | Tuban 150/20 kV Upr 60 2024 Rencana
219 | Babat/ Baureno 150/20 kV Ext 60 2025 Rencana
220 | Driyorejo Il / Wringinanom 150/20 kV Ext 100 2025 Rencana
221 | Kedinding (GIS) 150/20 kV Ext 60 2025 Rencana
222 | Kertosono 150 kV Ext 21LB 2025 Rencana
223 | Kraksaan 150/20 kV Ext 60 2025 Rencana
224 | Magetan 150 kV Ext 2LB 2025 Rencana
225 | New Jombang 150/20 kV Ext 60 2025 Rencana
226 | Ngoro 150 kV Ext 1LB 2025 Rencana
227 | Sengkaling 150 kV Ext 2LB 2025 Rencana
228 | Tanjung Awar-Awar 500 kV Ext 2LB 2025 Rencana
Jumlah 11490

Pengembangan Transmisi

Selaras dengan pengembangan GITET 500 kV, diperlukan pengembangan
Saluran Tegangan Ekstra Tinggi (SUTET) 500 kV sepanjang 734 kms seperti
ditampilkan dalam Tabel B6.6.

Tabel B6.6 Pengembangan Transmisi 500 kV di Jawa Timur

Tegangan Konduktor
1 Bangil Inc. (Paiton - Kediri) 500 kV 2 cct, ACSR 4xGannet 4 2017 Rencana
2 | Tandes Inc. (Krian - Gresik) 500 kV 4 cct, ACSR 4xGannet 20 2018 Rencana
3 | Paiton (GIS) Watudodol 500 kV 2 cct, ACSR 4xZebra 262 2019 Konstruksi
4 | Surabaya Selatan Tx. Gunung Anyar 500 kV 2 cct, ACSR 4xDove 60 2019 Konstruksi
5 | Tx. Gunung Anyar Tx. Kalang Anyar 500 kV 2 cct, CU 2x1000 20 2019 Rencana
6 | Tx. Kalang Anyar Grati 500 kV 2 cct, ACSR 4xDove 100 2019 Konstruksi
7 | Watudodol Segararupek 500 kV 2 cct, ACS 380 8.24 2019 Konstruksi
8 | Grindulu PLTAPS Inc. (Pedan - Kediri) 500 kV 4 cct, ACSR 4xGannet 40 2025 Rencana
9 | Rembang Tanjung Awar-Awar 500 kV 2 cct, ACSR 4xZebra 20 2025 Rencana
10 | Tanjung Awar-Awar | Gresik 500 kV 2 cct, ACSR 4xZebra 200 2025 Rencana
Jumlah 734

Selaras dengan pembangunan Gl 150 kV, diperlukan pembangunan transmisi
terkaitnya sepanjang 2.590 kms seperti ditampilkan dalam Tabel B6.7.

Tabel B6.7 Pengembangan Transmisi 150 kV di Jawa Timur

Tegangan Konduktor Status
1 Bambe Karangpilang 150 kV 2 cct, ACSR 2xZebra 10 2016 Konstruksi
2 | Gempol / New Porong Inc. (Buduran - Bangil) 150 kV 4 cct, TACSR 1x330 8 2016 Konstruksi
3 | Sukolilo Kalisari 150 kV 2 cct, CU 1x1600 2.4 2016 Konstruksi
4 | Tandes Il / Sambi Kerep | Inc. (Waru - Gresik) 150 kV 2 cct, CU 1x1000 4 2016 Konstruksi
The Master Steel
5 | (Semangat Pangeran Manyar 70 kV 1 cct, CU 1x1000 2 2016 Konstruksi
Jayakarta)
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Tegangan Konduktor Status
6 | Wlingi Il Tulungagung I 150 kV 2 cct, ACSR 2xZebra 68 2016 Konstruksi
7 | Bangil New Inc. (Blimbing Baru - 150kV | 2cct TACSR2x520 | 20 | 2017 | Rencana
Gempol / New Porong)
8 | Bangil New Inc. (Bangil - Lawang | 150kV | 4cct ACSR1x330 | 20 | 2017 | Rencana
Bulu Kandang)
9 | Blimbing Baru Inc. (Kebon Agung - 150KV | 2cct, ACSR 2xZebra | 2 2017 | Rencana
Lawang)
10 | Cheil Jedang Ngimbang 150 kV 2 cct, TACSR 2x410 22 2017 Rencana
11 | Grati Pier 150 kV 2 cct, ACSR 2xZebra 64 2017 Konstruksi
12 | Java Fortis Cheil Jedang 150 kV 2 cct, ACSR 2xZebra 10 2017 Rencana
13 | Jember 11/ Arjasa L’;Crﬁgz‘:;domw - 150KV | 4cct ACSR2xZebra | 20 | 2017 | Rencana
14 | Kalisari Surabaya Selatan 150 kV 2 cct, ACSR 2xZebra 24 2017 Konstruksi
15 | Kedinding (GIS) Tx. Ujung (Sementara 150 kV 1 cct, CU 1x1200 12 | 2017 | Rencana
Tx. Bangkalan)
16 | Kedinding (GIS) Tx. Kenjeran 150 kV 1 cct, CU 1x1200 1.2 2017 Rencana
- 2 cct, HTLSC
17 | Kediri Baru Jayakertas / Kertosono 150 kV (Eksisting 2xHawk) 64 2017 Rencana
18 | Kedungombo Sragen 150 kV 2 cct, ACSR 2xZebra 30 2017 Rencana
2 cct, HTLSC
19 | Kraksaan Probolinggo 150 kV (Eksisting TACSR 58.8 2017 Konstruksi
1x330)
20 | Multi Baja Industri :\ﬂﬁ\"vg‘:]%')mbang - 150KV | 4cct ACSR 2xZebra | 64 | 2017 | Rencana
21 E“gl"é’)B“d“ra” /'Sedati | B quran (GIS) 150kV | 4cct TACSR1x330 | 4 2017 | Rencana
2 cct, HTLSC
22 | Paiton Kraksaan 150 kV (Eksisting TACSR 39.6 2017 Konstruksi
1x330)
23 | Pandaan Baru Bangil (GIS) 150 kV 4 cct, ACSR 2xZebra 40 2017 Rencana
24 | Sekarputih Kertosono 150 kV 2 cct, TACSR 2x410 88.2 2017 Rencana
25 | Sengkaling Blimbing Baru 150 kV 2 cct, ACSR 2xZebra 18 2017 Rencana
26 | Simogunung (GIS) Inc. (Sawahan - Waru) 150 kV 4 cct, ACSR 2xZebra 20 2017 Konstruksi
Inc. (Krian - Cerme & 4 cct, ACSR
27 | Surabaya Steel KasihJatim - Cerme) 150 kV oxGannet 8 2017 Rencana
2 cct, HTLSC
28 | Tandes Sawahan 150 kV (Eksisting ACSR 8 2017 Rencana
2x330)
29 | Tandes New Tandes 150 kV 2 cct, TACSR 2x520 20 2017 Rencana
30 | Tulungagung Il Kediri 150 kV 2 cct, ACSR 2xZebra 80 2017 Konstruksi
31 | Tx. Bangil Blimbing Baru 150 kV 2 cct, TACSR 1x520 90 2017 Rencana
32 | Tx. Bangil Gempol / New Porong 150 kV 4 cct, TACSR 1x330 20 2017 Rencana
33 | Waru Rungkut 150 kV 2 cct, ACSR 2xZebra 20 2017 Konstruksi
34 | New WIlingi Wilingi 150 kV 2 cct, ACSR 2xZebra 28 2018 Rencana
35 | Perak Ujung 150 kV 2 cct, ACSR 2x330 6.31 2018 Rencana
36 | Perak Krembangan 150 kV 2 cct, CU 1x1000 10 2018 Rencana
37 | Sukolilo Kenjeran 150 kV 2 cct, ACSR 2x330 8.74 2018 Rencana
38 | Tandes Perak 150 kV 2 cct, ACSR 2x330 17.7 2018 Rencana
39 | Tandes New Tx. Sawahan 150 kV 2 cct, TACSR 2x520 20 2018 Rencana
40 | Tx Ujung Ujung 150 kV 1 cct, CU 2x800 3.155 2018 Rencana
. . 2 cct, HTLSC
41 | Ujung Kenjeran 150 kV (Eksisting 1x330) 17 2018 Rencana
42 | Bangkalan Tx. Bangkalan 150 kV 2 cct, ACSR 2xZebra 24 2019 Rencana
43 | Bungah Paciran 150 kV 2 cct, ACSR 2xZebra 50 2019 Rencana
44 | Caruban Baru Ngawi 150 kV 2 cct, ACSR 2xZebra 20 2019 Rencana
45 | Drivorejo It/ Inc. (Balongbendo - 150KV | 4cct ACSR 2xZebra | 20 | 2019 | Rencana
Wringinanom Krian)
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Tegangan

Konduktor

Kms (e{0]))

Status

46 | Jember Selatan / Puger | Tanggul 150 kV 2 cct, ACSR 2xZebra 38 2019 Rencana
47 | Kedinding (GIS) Tx. Bangkalan 150 kV 2 cct, CU 1x800 22 2019 Rencana
48 | Magetan Baru Ngawi 150 kV 2 cct, ACSR 2xZebra 50 2019 Rencana
49 | Perning Balongbendo 150 kV 2 cct, ACSR 2xZebra 30 2019 Rencana
50 | Trenggalek Baru Tulungagung Il 150 kV 2 cct, ACSR 2xZebra 59.6 2019 Rencana
51 | Undaan Kenjeran 150 kV 2 cct, CU 2x1600 10 2019 Rencana
52 | Batu Marmar Pamekasan 150 kV 2 cct, ACSR 2xZebra 40 2020 Rencana
Inc. (Balongbendo -
53 | New Tarik Sekarputih dan Driyorejo 150 kV 4 cct, ACSR 2x340 8 2020 Rencana
II - Sekarputih)
54 | Pare Baru Banaran 150 kV 2 cct, ACSR 2xZebra 10 2020 Rencana
55 | PLTA Kesamben Sutami 150 kV 2 cct, ACSR 2xZebra 20 2020 Rencana
56 | PLTP ljen Banyuwangi 150 kV 2 cct, ACSR 2xZebra 60 2020 Rencana
57 | Probolinggo Il / Tongas Inc. (Probolinggo - 150 kV 4 cct, ACSR 2xZebra 12 2020 Rencana
Gondangwetan)
58 | Sungkono (GIS) Inc. (Sawahan - Waru) 150 kV 4 cct, ACSR 2x340 20 2020 Rencana
59 | Turen Baru :;1acl.(i(s}§ebon Agung - 150 kV | 4cct ACSR 2xZebra | 80 | 2020 | Rencana
. Inc. (Situbondo - 4 cct, ACSR AW
60 | Wongsorejo Banyuwangi) 150 kV %340 20 2020 Rencana
61 | Balong Inc. (Ponorogo New - 150KV | 4cct TACSR2x410 | 20 | 2021 | Rencana
Pacitan)
2 cct, HTLSC
62 | Bangkalan Sampang 150 kV (Eksisting 1xHawk) 110.64 2021 Rencana
63 | Bungah Manyar 150 kV 2 cct, ACSR 2xZebra 50 2021 Rencana
64 | Mantingan Inc. (Sragen - Ngawi) 150 kV 4 cct, ACSR 2xHawk 20 2021 Rencana
1 cct, HTLSC
65 | Pamekasan Sumenep 150 kV (Eksisting 1xHawk) 4717 2021 Rencana
66 | PLTP Wilis / Ngebel Pacitan Baru 150 kV 2 cct, ACSR 2xZebra 60 2021 Rencana
1 cct, HTLSC
67 | Sampang Pamekasan 150 kV (Eksisting 1xHawk) 27.22 2021 Rencana
1 cct, HTLSC
68 | Sampang Sumenep 150 kV (Eksisting 1xHawk) 74.39 2021 Rencana
69 | Tuban Paciran 150 kV 2 cct, ACSR 2xZebra 90 2021 Rencana
70 | Gunung Anyar Wonorejo 150 kV 2 cct, ACSR 2xZebra 20 2022 Rencana
71 | Madura PLTU Bangkalan atau 150kV | 2cct, TACSR 2x410 | 40 2022 | Rencana
Pamekasan
72 | Ngoro New Porong 150 kV 2 cct, CU 2x800 40 2022 Rencana
73 | PLTA Karangkates Sutami 150 kV 2 cct, ACSR 2xZebra 10 2022 Rencana
74 | Sekarputih Il / Gondang | !¢ (Sekarputih - 150KV | 4cct, TACSR2x410 | 20 | 2022 | Rencana
Kertosono)
75 | Sukodono Balongbendo 150 kV 2 cct, ACSR 2xZebra 10 2022 Rencana
76 | Widang g‘;bég' Awar Awar - 150 kV | 4cct TACSR2x410 | 20 | 2022 | Rencana
77 | Kedinding (GIS) Tx. Ujung 150 kV 1 cct, CU 1x1200 1.2 2023 Rencana
78 | Kedinding (GIS) Tx. Kenjeran 150 kV 1 cct, CU 1x1200 1.2 2023 Rencana
79 | Kedinding (GIS) Tx. Bangkalan 150 kV 2 cct, CU 1x800 2.4 2023 Rencana
80 | Ngoro Inc. (Ngoro - Bumicokro) 150 kV 4 cct, ACSR 2xZebra 12 2023 Rencana
81 | PLTP lyang Argopuro Probolinggo 150 kV 2 cct, ACSR 2xZebra 60 2023 Rencana
82 | Muncar Genteng 150 kV 2 cct, ACSR 2xZebra 32 2025 Rencana
83 | Ngawi Cepu 150 kV 2 cct, ACSR 2xZebra 64 2025 Rencana
84 | Pacitan Baru Kertosono 150 kV 2 cct, ACSR 2xZebra 60 2025 Rencana
85 | PLTP Gunung Lawu Magetan 150 kV 2 cct, ACSR 2xHawk 32 2025 Rencana
86 | PLTP Songgoriti Sengkaling 150 kV 2 cct, ACSR 2xZebra 10 2025 Rencana
Jumlah 2590
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Pengembangan Distribusi

Sesuai dengan proyeksi kebutuhan 10 tahun mendatang, diperlukan tambahan
pelanggan baru sekitar 2,1 juta pelanggan atau rata-rata 2 ribu pelanggan setiap
tahunnya. Selaras dengan penambahan pelanggan, diperlukan pembangunan
Jaringan Tegangan Menengah (JTM) 13.350 kms, Jaringan Tegangan Rendah
(JTR) sekitar 10.657 kms dan tambahan kapasitas Trafo distribusi sekitar 6.541
MVA, seperti ditampilkan dalam Tabel B6.8 berikut.

Tabel B6.8 Rincian Pengembangan Distribusi

Tahun  JTM (kms) JTR (kms) (Twmf) Pelanggan T‘tjal:tg“l’fssg’)‘s'i
2016 1,295 1,009 617 349,155 151
2017 1,222 1,057 607 349,648 149
2018 1,296 1,009 614 350,879 151
2019 1,389 1,082 609 351,005 155
2020 1,318 1,026 620 350,869 153
2021 1,245 1,038 616 72,554 134
2022 1,343 1,045 645 68,676 140
2023 1,450 1,112 689 65,807 150
2024 1,343 1,007 749 62,947 153
2025 1,448 1,183 774 59,096 161

Jumlah | 13,350 | 10,657 6,541 | 2,080,636 1,496

B6.4. Ringkasan

Investasi yang dibutuhkan untuk membangun sistem kelistrikan mulai dari
pembangkit, transmisi, gardu induk dan distribusi di provinsi Jawa Timur sampai
dengan tahun 2025 adalah USD 11.1 miliar. Ringkasan proyeksi kebutuhan tenaga
listrik, pembangunan fasilitas kelistrikan dan kebutuhan investasi adalah seperti
tersebut dalam Tabel B6.9.

Tabel B6.9 Rangkuman

Proyeksi Kebutuhan Pembangunan Fasilitas Kelistrikan Investasi
T Pomeral  Energl  Puncak | Pembenokit Gardulnduk  Transmisi ., uep
(GWh) (GWh) (MW)
2016 33,242 35,248 4,968 359 1,478 94 741
2017 37,102 39,303 5,632 305 4,790 861 825
2018 40,355 42,713 6,003 1,300 2,520 131 1,513
2019 44,016 46,543 6,533 310 2,220 774 1,070
2020 47,481 50,160 7,030 60 1,920 270 503
2021 51,257 54,097 7,572 113 900 499 680
2022 55,280 58,294 8,148 573 960 160 840
2023 59,698 62,920 8,782 58 650 77 439
2024 64,496 67,940 9,469 1,107 660 2,104
2025 69,546 73,260 10,197 1,929 2,060 458 2,464
Jumlah 502,473 530,477 6,114 18,158 3,324 11,179
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POTENSI ENERGI DI JATIM

Potensi Energi

No. Kabupaten/Kota Air Angin Biogas (I\Ii{/(\)/hm/?asr?l?n Gelombang Surya
(KW) (KW) (MWh/hari) ) Laut (KW) (GWh/hari)
ik, Kab. Pacitan - 7.615,19 488,99 15.612,18 99.068,01 7,21
2. Kab. Ponorogo - - 1.250,21 28.294,37 - 59,00
3. Kab. Trenggalek 705,21 6.516,21 447,60 13.852,54 105.965,15 51,82
4. Kab. Tulungagung 39.096,61 5.783,89 992,55 25.189,36 53.296,08 44,98
5. Kab. Blitar 17,15 8.704,96 2.384,16 30.105,82 57.058,16 86,33
6. Kab. Kediri - - 1.186,80 39.263,10 - 59,60
7. Kab. Malang 42,88 7.141,40 2.016,51 48.945,98 108.473,20 128,10
8. Kab. Lumajang 2.000,02 6.462,70 1.182,33 41.618,99 59.566,21 77,01
9. Kab. Jember 3.119,26 4.058,39 1.827,91 67.750,96 126.656,57 106,55
10. Kab. Banyuwangi 2.941,23 13.759,60 1.148,45 66.174,01 168.039,41 248,67
11. Kab. Bondowoso - - 932,01 27.428,69 - 67,08
12. Kab. Situbondo - - 923,40 20.329,30 - 70,48
13. Kab. Probolinggo - - 698,53 25.660,62 - 68,76
12
RS T




Potensi Energi

Biomassa

R B (Q&) A(E\%\I/;] (M?/(/cr)wg/r?;ri) (MWh;tah“” ?_Z:SRE?/{/])Q (G\?Vl:w%zri)
14. Kab. Pasuruan - - 1.155,58 41.736,30 - 49,49
15. | Kab. Sidoarjo - - 425,28 17.389,08 - 27,26
16. Kab. Mojokerto - - 665,28 25.703,68 - 29,76
17. | Kab. Jombang - - 1.925,33 38.242,69 - 38,87

Kab. Nganjuk - - 1.132,35 32.465,23 - 52,63

Kab. Madiun - - 430,35 33.779,32 - 43,47

Kab. Magetan - - 614,17 20.561,61 - 29,63

Kab. Ngawi - - 856,28 47.690,80 - 55,73
22. | Kab. Bojonegoro - - 1.081,64 47.477,51 - 99,20
23. | Kab. Tuban - - 1.322,53 30.437,39 65.612,54 79,12
24. Kab. Lamongan - - 613,47 50.171,61 - 71,81
25. | Kab. Gresik - - 658,13 22.669,95 - 51,21
26. | Kab. Bangkalan - 683,89 1.045,51 18.471,78 153.286,47 54,18
27. | Kab. Sampang - 490.650,68 1.227,25 14.066,67 153.286,47 53,02
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28. Kab. Pamekasan - | 260.868,15 788,38 9.512,48 153.286,47 34,06
29. Kab. Sumenep 37,40 4.755,43 1.675,20 21.125,82 153.286,47 85,96
30. Kota Kediri - - 100,23 1.433,54 - 2,71
Kota Blitar - - 70,86 625,56 - 1,42
Kota Malang - - 156,99 1.587,16 - 4,73
Kota Probolinggo - - 84,84 964,19 - 2,45
Kota Pasuruan - - 44,35 1.219,90 - 1,51
35. Kota Mojokerto - - 24,35 362,39 - 0,69
36. Kota Madiun - - 37,30 1.350,86 - 1,42
37. Kota Surabaya - - 442,40 655,92 - 14,02
38. Kota Batu - - 111,00 454,86 - 4,00
JUMLAH 47.959,76 817.000,49 32.168,50 930.382,22 1.456.881,21 1.963,94
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Potensi Energi Baru Terbarukan
di Jawa Timur

Panas bumi = 1.206,50 MWe
Air 47.959,76 KW
817.000,49 KW
32.168,50 MWh/hari
1.963,94 GWh/hari
930.382,22 MWh/hari
Gelombang = 1.456.881,21 KW
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Untuk mendorong percepatan pencapaian tingkat pemanfaatan energi
surya dan penciptaan iklim investasi yang kondustif dengan mendorong
partisipasi swasta, telah ditetapkan Peraturan Menteri ESDM No. 17
Tahun 2013 tentang Harga Pembelian Tenaga Listrik oleh PT PLN (Persero)
dari Pembangkit Tenaga Listrik yang menggunakan Energi Terbarukan
Berbasis Tenaga Matahari Fotovoltaik. Permen tersebut mengatur harga
patokan tertinggi PLTS, sebesar 25 sen USD/kWh dan 30 sen USD/kWh
jika menggunakan modul PV dengan TKDN sekurang-kurangnya 40%.
Harga penawaran dalam pelelangan dipergunakan dalam perjanjian jual
beli energi listrik, dimana harga pembelian berlaku selama 20 tahun dan
dapat diperpanjang.

Direncanakan jumlah kuota PLTS yang akan dilelang sekitar 140 MWp,
yang tersebar di 80 lokasi di berbagai propinsi di Indonesia. Proyek-proyek
pembangunan PLTS IPP yang telah berhasil dilelang yaitu: Kupang, Nusa
Tenggara Timur 5 MW, Lombok Utara, Nusa Tenggara Barat 2 MWaw,
Gorontalo 2 MW, Sintang, Kalimantan Barat 1,5 MW, Nanga Pinoh,
Kalimantan Barat 1 MW, Kota Baru, Kalimantan Selatan 2 MW, Tanjung
Selor, Kalimantan Timur 1 MW, dan Atambua, Nusa Tenggara Timur 1
MW. Ke-12 proyek tersebut merupakan bagian rencana pemerintah
melelang 80 lokasi pembangkit listrik tenaga surya (PLTS) dengan skema

KALBAR: 9.5 MWp, TPLTS KALSEL: 2 MWp, 1PLTS GORONTALO: 2 MWp, 1 FLTS SULUT: 4 MWp, 4PLTS PAPUA: 145 Mp,
= Ketapang, ?:_::\'P = Kotabaru, 2 MWp = Gorontalo, 2 MWp * Tahuna, 1 MWp TRLTS
* Npabang. 1 =i =8, 1 =) &
SUMUT- 2 MWip, 1 PLTS » Sanggau, 1.5 Mip le—| KaLTENG: 2Mwp,2PLTS . Karawmwpi Mwp aI.’l"‘"m':""
=Niss, 2 MWp * Sintang, 1.5 MWp -sutwr-:.llm.p gt SULTENG: 2MWp, 2FLTS = Talaud, 1 MW = Kaimana, 1 MWp [+
* Nanga Pinch, 1 Mip » Nanga Bulik, 1 MWp | ol «Toltol 1 MWp » Serui, 1 Mip
* Sekaday, 1 MWp - e, Bncrd { MALUT: 7.5 MWp, 6PLTS = Merauke, 1.5 MWp
AGEM: & MWp, 3 PLTS » Putussibac. 1 MiWp P Sengeul, 1 Mvp = Ternate-Tidore, 2.5 NWp » Nabire, 1.5 MWp
*Sabang, 1 MWp KALTIM: 2.5 MW, 2PLTS « Jailola-Safifi, 1 MiWg * Timika, 2 MWp
2MWp » Nunukan, 1.5 MWp le—1h « Tobelo Msifut, 1 Milp
=Singkil, 1 NWp BABEL: 12 MW, 2PLTS = Tj $elor, 1 MWp « Bula, 1 MW, PAPUA BARAT: § MWp, 3
= Bangha, 2x 5 MWp iy PLTS '
» Sanana, 1MWp * Manokwarl 2 MWp
» Fak-fak 1 MWp
= Sarong, 2 MWp

* T) Balai Karimun, 2.6 MWp
= TiBatu, 1 MWp

Y 4 - LY
&K . . e, 5. . . . B
SUMBAR: 2 NWp, 1PLTS 4 3 i | e :
* Mentawal 21 MWp 2 -
e
3
I: TRA: 13 MWp, TPLTS KU 9.5 N, 8PLT:
BENGKULU: 1 MWp, 1 PLTS o ?;';mbmllll;p P :l:nl:m.a.suw: s
* Muko-Muko, 1 MWp * Kendari 2 x 3IMWp * Seram, 1 MWp
NTT: 14 MW, 9PLTS * Kolaka, 2 NWp « Namlea. 1 MWp

* Kupang, 5 Milp = Bau-Bau, 2 MWp = Tual, 1 MWp
JATIM: 4 MWp, 4 PLTS NTB: 17 MWp, S PLTS * Atambua, 1 MWp = Raha, 1 MWp « Dobe, | MWp
« Kangean, | NWp * Sumbawa, 1 MWp = Rote, | MWp » Wangh-Wangl, 1 MWp * Saumiaki, 1 MWp
. jawa, 1 MWp L 2 MWp » Alor, 1 MWp
= Raas, 1 MWp = Lombok Timur, 4 Mvip * Adonara. 1 MWp

* Sapudi, 1 MWp * Lombok Barat, 4 MWp = Sumba Timur, 1 MWp

* Sistem Bima, 4 MWp « Larantuka, | MWp SULSEL: 1 MWp, 1 PLTS
80 lokasi rencana lelang kuota PLTS
Total kapasitas: 140 MWp

Gambar I-32 Rencana Lokasi Lelang Kuota PLTS

Tenaga Angin. Kapasitas terpasang PLTB pada tahun 2014 sebesar 3,6
MW, dimana sebesar 1,77 MW terinterkoneksi dengan jaringan PLN (on-
grid) dan 1,84 MW off-grid. Puslitbangtek KEBTKE telah melakukan
kegiatan penelitian dan pengembangan pembangunan PLTB on-grid
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1 Introduction

Black & Veatch contracted with the National Renewable Energy Laboratory (NREL) in 2009 to
provide the power generating technology cost and performance estimates that are described in this
report. These data were synthesized from various sources in late 2009 and early 2010 and therefore
reflect the environment and thinking at that time or somewhat earlier, and not of the present day.

Many factors drive the cost and price of a given technology. Mature technologies generally have a
smaller band of uncertainty around their costs because demand/supply is more stable and
technology variations are fewer. For mature plants, the primary uncertainty is associated with the
owner-defined scope that is required to implement the technology and with the site-specific variable
costs. These are site-specific items (such as labor rates, indoor versus outdoor plant, water supply,
access roads, labor camps, permitting and licensing, or lay-down areas) and owner-specific items
(such as sales taxes, financing costs, or legal costs). Mature power plant costs are generally expected
to follow the overall general inflation rate over the long term.

Over the last ten years, there has been doubling in the nominal cost of all power generation
technologies and an even steeper increase in coal and nuclear because the price of commodities such
as iron, steel, concrete, copper, nickel, zinc, and aluminum have risen at a rate much greater than
general inflation; construction costs peak in 2009 for all types of new power plants. Even the cost of
engineers and constructors has increased faster than general inflation has. With the recent economic
recession, there has been a decrease in commodity costs; some degree of leveling off is expected as
the United States completes economic recovery.

[t is not possible to reasonably forecast whether future commodity prices will increase, decrease, or
remain the same. Although the costs in 2009 are much higher than earlier in the decade, for modeling
purposes, the costs presented here do not anticipate dramatic increases or decreases in basic
commodity prices through 2050. Cost trajectories were assumed to be based on technology maturity
levels and expected performance improvements due to learning, normal evolutionary development,
deployment incentives, etc.

Black & Veatch does not encourage universal use solely of learning curve effects, which give a cost
reduction with each doubling in implementation dependent on an assumed deployment policy. Many
factors influence rates of deployment and the resulting cost reduction, and in contrast to learning
curves, a linear improvement was modeled to the extent possible.

1.1 ASSUMPTIONS

The cost estimates presented in this report are based on the following set of common of assumptions:

1. Unless otherwise noted in the text, costs are presented in 2009 dollars.

2. Unless otherwise noted in the text, the estimates were based on on-site construction in the
Midwestern United States.

3. Plants were assumed to be constructed on “greenfield” sites. The sites were assumed to be
reasonably level and clear, with no hazardous materials, no standing timber, no wetlands, and no
endangered species.

4. Budgetary quotations were not requested for this activity. Values from the Black &Veatch
proprietary database of estimate templates were used.

5. The concept screening level cost estimates were developed based on experience and estimating
factors. The estimates reflect an overnight, turnkey Engineering Procurement Construction,

direct-hire, open/merit shop, contracting philosophy.
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Demolition of any existing structures was not included in the cost estimates.

7. Site selection was assumed to be such that foundations would require cast-in-place concrete piers

at elevations to be determined during detailed design. All excavations were assumed to be

“rippable” rock or soils (i.e., no blasting was assumed to be required). Piling was assumed under

major equipment.

The estimates were based on using granular backfill materials from nearby borrow areas.

The design of the HVAC and cooling water systems and freeze protection systems reflected a site

location in a relatively cold climate. With the exception of geothermal and solar, the plants were

designed as indoor plants.

10.The sites were assumed to have sufficient area available to accommodate construction activities
including but not limited to construction offices, warehouses, lay-down and staging areas, field
fabrication areas, and concrete batch plant facilities, if required.

11.Procurements were assumed to not be constrained by any owner sourcing restrictions, i.e., global
sourcing. Manufacturers’ standard products were assumed to be used to the greatest extent
possible.

12.Gas plants were assumed to be single fuel only. Natural gas was assumed to be available at the
plant fence at the required pressure and volume as a pipeline connection. Coal plants were fueled
with a Midwestern bituminous coal.

13.Water was assumed to be available at the plant fence with a pipeline connection.

14.The estimates included an administration/control building.

15.The estimates were based on 2009 costs; therefore, escalation was not included.

16.Direct estimated costs included the purchase of major equipment, balance-of-plant (BOP)
equipment and materials, erection labor, and all contractor services for “furnish and erect”
subcontract items.

17.Spare parts for start-up and commissioning were included in the owner’s costs.

18.Construction person-hours were based on a 50-hour workweek using merit/open shop
craftspersons.

19.The composite crew labor rate was for the Midwestern states. Rates included payroll and payroll
taxes and benefits.

20.Project management, engineering, procurement, quality control, and related services were
included in the engineering services.

21.Field construction management services included field management staff with supporting staff
personnel, field contract administration, field inspection and quality assurance, and project
control. Also included was technical direction and management of start-up and testing, cleanup
expense for the portion not included in the direct-cost construction contracts, safety and medical
services, guards and other security services.

22.Engineering, procurement, and construction (EPC) contractor contingency and profit allowances
were included with the installation costs.

23.Construction management cost estimates were based on a percentage of craft labor person-hours.
Construction utilities and start-up utilities such as water, power, and fuel were to be provided by
the owner. On-site construction distribution infrastructures for these utilities were included in
the estimate.

24.0wner’s costs were included as a separate line item.

25.0perational spare parts were included as an owner’s cost.

26.Project insurances, including “Builders All-Risk” insurance, were included in the estimates as an
owner’s cost.

27.Construction permits were assumed to be owner’s costs.

© ©
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28.The estimates included any property, sales or use taxes, gross receipt tax, import or export duties,
excise or local taxes, license fees, value added tax, or other similar taxes in the owner’s costs.

29.Costs to upgrade roads, bridges, railroads, and other infrastructure outside the site boundary, for
equipment transportation to the facility site, were included in the owner’s costs.

30.Costs of land, and all right-of-way access, were provided in the owner’s Costs.

31.All permitting and licensing were included in the owner’s costs.

32.All costs were based on scope ending at the step-up transformer. The electric switchyard,
transmission tap-line, and interconnection were excluded.

33.Similarly, the interest during construction (IDC) was excluded.

34.0ther owner’s costs were included.

In some cases, a blended average technology configuration was used as the proxy for a range of
possible technologies in a given category. For example, a number of concentrating solar power
technologies may be commercialized over the next 40 years. Black & Veatch used trough technology
for the early trajectory and tower technology for the later part of the trajectory. The costs were
meant to represent the expected cost of a range of possible technology solutions. Similarly, many
marine hydrokinetic options may be commercialized over the next 40 years. No single technology
offering is modeled.

For technologies such as enhanced geothermal, deep offshore wind, or marine hydrokinetic where
the technology has not been fully demonstrated and commercialized, estimates were based on Nth
plant costs. The date of first implementation was assumed to be after at least three full-scale plants
have successfully operated for 3-5 years. The first Nth plants were therefore modeled at a future time
beyond 2010. For these new and currently non-commercial technologies, demonstration plant cost
premiums and early financial premiums were excluded. In particular, although costs are in 2009
dollars, several technologies are not currently in construction and could not be online in 2010.

The cost data presented in this report provide a future trajectory predicted primarily from historical
pricing data as influenced by existing levels of government and private research, development,
demonstration, and deployment incentives.

Black & Veatch estimated costs for fully demonstrated technologies were based on experience
obtained in EPC projects, engineering studies, owner’s engineer and due diligence work, and
evaluation of power purchase agreement (PPA) pricing. Costs for other technologies or advanced
versions of demonstrated technologies were based on engineering studies and other published
sources. A more complete discussion of the cost estimating data and methodologies follows.

1.2 ESTIMATION OF DATA AND METHODOLOGY

The best estimates available to Black & Veatch were EPC estimates from projects for which Black &
Veatch performed construction or construction management services. Second best were projects for
which Black & Veatch was the owner’s engineer for the project owner. These estimates provided an
understanding of the detailed direct and indirect costs for equipment, materials and labor, and the
relationship between each of these costs at a level of detail requiring little contingency. These
detailed construction estimates also allowed an understanding of the owner’s costs and their impact
on the overall estimate. Black & Veatch tracks the detailed estimates and often uses these to perform
studies and develop estimates for projects defined at lower levels of detail. Black & Veatch is able to
stay current with market conditions through due diligence work it does for financial institutions and
others and when it reviews energy prices for new PPAs. Finally, Black & Veatch also prepares
proposals for projects of a similar nature. Current market insight is used to adjust detailed estimates
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as required to keep them up-to-date. Thus, it is an important part of the company’s business model to
stay current with costs for all types of projects. Project costs for site-specific engineering studies and
for more generic engineering studies are frequently adjusted by adding, or subtracting, specific scope
items associated with a particular site location. Thus, Black & Veatch has an understanding of the
range of costs that might be expected for particular technology applications. (See Text Box 1 for a
discussion of cost uncertainty bands.)

Black & Veatch is able to augment its data and to interpret it using published third-party sources;
Black & Veatch is also able to understand published sources and apply judgment in interpreting
third-party cost reports and estimates in order to understand the marketplace. Reported costs often
differ from Black & Veatch’s experience, but Black & Veatch is able to infer possible reasons
depending upon the source and detail of the cost data. Black & Veatch also uses its cost data and
understanding of that data to prepare models and tools.

Though future technology costs are highly uncertain, the experiences and expertise described above
enable Black & Veatch to make reasonable cost and performance projections for a wide array of
generation technologies. Though technology costs can vary regionally, cost data presented in this
report are in strong agreement with other technology cost estimates (FERC 2008, Kelton et al. 2009,
Lazard 2009). This report describes the projected cost data and performance data for electric
generation technologies.
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Text Box 1. Why Estimates Are Not Single Points

In a recent utility solicitation for (engineering, procurement and construction) EPC and power purchase agreement
(PPA) bids for the same wind project at a specific site, the bids varied by 60%. More typically, when bidders propose
on the exact scope at the same location for the same client, their bids vary by on the order of 10% or more. Why
does this variability occur and what does it mean? Different bidders make different assumptions, they often obtain
bids from multiple equipment suppliers, different construction contractors, they have different overheads, different
profit requirements and they have better or worse capabilities to estimate and perform the work. These factors can
all show up as a range of bids to accomplish the same scope for the same client in the same location.

Proposing for different clients generally results in increased variability. Utilities, Private Power Producers, State or
Federal entities, all can have different requirements that impact costs. Sparing requirements, assumptions used for
economic tradeoffs, a client’s sales tax status, or financial and economic assumptions, equipment warranty
requirements, or plant performance guarantees inform bid costs. Bidders’ contracting philosophy can also introduce
variability. Some will contract lump sum fixed price and some will contract using cost plus. Some will use many
contractors and consultants; some will want a single source. Some manage with in-house resources and account for
those resources; some use all external resources. This variation alone can impact costs still another 10% or more
because it impacts the visibility of costs, the allocation of risks and profit margins, and the extent to which profits
might occur at several different places in the project structure.

Change the site and variability increases still further. Different locations can have differing requirements for use of
union or non-union labor. Overall productivity and labor cost vary in different regions. Sales tax rates vary, local
market conditions vary, and even profit margins and perceived risk can vary.

Site-specific scope is also an issue. Access roads, laydown areas," transportation distances to the site and availability
of utilities, indoor vs. outdoor buildings, ambient temperatures and many other site-specific issues can affect scope
and specific equipment needs and choices.

Owners will also have specific needs and their costs will vary for a cost category referred to as Owner’s costs. The
Electric Power Research Institute (EPRI) standard owner’s costs include 1) paid-up royalty allowance, 2)
preproduction costs, 3) inventory capital and 4) land costs. However, this total construction cost or total capital
requirement by EPRI does not include many of the other owner’s costs that a contractor like Black & Veatch would
include in project cost comparisons. These additional elements include the following:

e Spare parts and plant equipment includes materials, supplies and parts, machine shop equipment, rolling
stock, plant furnishings and supplies.

e  Utility interconnections include natural gas service, gas system upgrades, electrical transmission,
substation/switchyard, wastewater and supply water or wells and railroad.

e Project development includes fuel-related project management and engineering, site selection, preliminary
engineering, land and rezoning, rights of way for pipelines, laydown yard, access roads, demolition,
environmental permitting and offsets, public relations, community development, site development legal
assistance, man-camp, heliport, barge unloading facility, airstrip and diesel fuel storage.

e Owner’s project management includes bid document preparation, owner’s project management,
engineering due diligence and owner’s site construction management.

1 Alaydown yard or area is an area where equipment to be installed is temporarily stored.
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e Taxes/ins/advisory fees/legal includes sales/use and property tax, market and environmental consultants
and rating agencies, owner’s legal expenses, PPA, interconnect agreements, contract-procurement and
construction, property transfer/title/escrow and construction all risk insurance.

e Financing includes financial advisor, market analyst and engineer, loan administration and commitment fees
and debt service reserve fund.

e Plant startup/construction support includes owner’s site mobilization, operation and maintenance (O&M)
staff training and pre-commercial operation, start-up, initial test fluids, initial inventory of chemical and
reagents, major consumables and cost of fuel not covered recovered in power sales.

Some overlap can be seen in the categories above, which is another contributor to variability - different estimators
prepare estimates using different formats and methodologies.

Another form of variability that exists in estimates concerns the use of different classes of estimate and associated
types of contingency. There are industry guidelines for different classes of estimate that provide levels of
contingency to be applied for the particular class. A final estimate suitable for bidding would have lots of detail
identified and would include a 5 to 10% project contingency. A complete process design might have less detail
defined and include a 10 to 15% contingency. The lowest level of conceptual estimate might be based on a total
plant performance estimate with some site-specific conditions and it might include a 20 to 30% contingency.
Contingency is meant to cover both items not estimated and errors in the estimate as well as variability dealing with
site-specific differences.

Given all these sources of variability, contractors normally speak in terms of cost ranges and not specific values.
Modelers, on the other hand, often find it easier to deal with single point estimates. While modelers often
conveniently think of one price, competition can result in many price/cost options. It is not possible to estimate costs
with as much precision as many think it is possible to do; further, the idea of a national average cost that can be
applied universally is actually problematic. One can calculate a historical national average cost for anything, but
predicting a future national average cost with some certainty for a developing technology and geographically diverse
markets that are evolving is far from straightforward.

Implications

Because cost estimates reflect these sources of variability, they are best thought of as ranges that reflect the
variability as well as other uncertainties. When the cost estimate ranges for two technologies overlap, either
technology could be the most cost effective solution for any given specific owner and site. Of course, capital costs
may not reflect the entire value proposition of a technology, and other cost components, like O&M or fuel costs with
their own sources of variability and uncertainty, might be necessary to include in a cost analysis.

For models, we often simplify calculations by using points instead of ranges that reflect variability and uncertainty, so
that we can more easily address other important complexities such as the cost of transmission or system integration.
However, we must remember that when actual decisions are made, decision makers will include implicit or explicit
consideration of capital cost uncertainty when assessing technology trade-offs. This is why two adjacent utilities with
seemingly similar needs may procure two completely different technology solutions. Economic optimization models
generally cannot be relied on as the final basis for site-specific decisions. One of the reasons is estimate uncertainty.
A relatively minor change in cost can result in a change in technology selection. Because of unknowns at particular
site and customer specific situations, it is unlikely that all customers would switch to a specific technology solution at
the same time. Therefore, modelers should ensure that model algorithms or input criteria do not allow major shifts
in technology choice for small differences in technology cost. In addition, generic estimates should not be used in
site- specific user-specific analyses.
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2 Cost Estimates and Performance Data for Conventional
Electricity Technologies

This section includes description and tabular data on the cost and performance projections for
“conventional” non-renewable technologies, which include fossil technologies (natural gas
combustion turbine, natural gas combined-cycle, and pulverized coal) with and without carbon
capture and storage, and nuclear technologies. In addition, costs for flue gas desulfurization2 (FGD)
retrofits are also described.

2.1 NUCLEAR POWER TECHNOLOGY

Black & Veatch’s nuclear experience spans the full range of nuclear engineering services, including
EPC, modification services, design and consulting services and research support. Black & Veatch is
currently working under service agreement arrangements with MHI for both generic and plant
specific designs of the United States Advanced Pressurized Water Reactor (US-APWR). Black & Veatch
historical data and recent market data were used to make adjustments to study estimates to include
owner’s costs. The nuclear plant proxy was based on a commercial Westinghouse AP1000 reactor
design producing 1,125 net MW. The capital cost in 2010 was estimated at 6,100$/kW +30%. We
anticipate that advanced designs could be commercialized in the United States under government-
sponsored programs. While we do not anticipate cost savings associated with these advanced
designs, we assumed a cost reduction of 10% for potential improved metallurgy for piping and
vessels. Table 1 presents cost and performance data for nuclear power. Figure 1 shows the 2010 cost
breakdown for a nuclear power plant.

2 Flue gas desulfurization (FGD) technology is also referred to as SO, scrubber technology.
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Table 1. Cost and Performance Projection for a Nuclear Power Plant (1125 MW)

Construction Spin Ramp Quick Start
Capital Cost | Fixed O&M° | Heat Rate Schedule FOR® | Min. Load Rate Ramp Rate
Year (S/kw) ($/kW-yr) | (Btu/kWh) (Months) (%) (%) (%/min) (%/min)
2008 6,230 - - - - - - 5.00 5.00
2010 6,100 127 9,720 60 6.00 4.00 50 5.00 5.00
2015 6,100 127 9,720 60 6.00 4.00 50 5.00 5.00
2020 6,100 127 9,720 60 6.00 4.00 50 5.00 5.00
2025 6,100 127 9,720 60 6.00 4.00 50 5.00 5.00
2030 6,100 127 9,720 60 6.00 4.00 50 5.00 5.00
2035 6,100 127 9,720 60 6.00 4.00 50 5.00 5.00
2040 6,100 127 9,720 60 6.00 4.00 50 5.00 5.00
2045 6,100 127 9,720 60 6.00 4.00 50 5.00 5.00
2050 6,100 127 9,720 60 6.00 4.00 50 5.00 5.00

® 0O&M = operation and maintenance
®POR = planned outage rate
° FOR = forced outage rate

All costs in 2009S

BLACK & VEATCH CORPORATION | 2 Cost Estimates and Performance Data for Conventional Electricity Technologies E
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765 $IKW, 12.6%
1165%/KW, 19%

300 $/KW, 4.9%

/ B Nuclear Island Equipment

Turbine Island Equipment
M Yard/Cooling/Installation

M Engineering, Procurement,
Construction Management

= Owner's Costs
970%/KW,15.9%

0,
Total: $6100/kW + 30% 2900 $IKW, 47.6%

Figure 1. Capital cost breakdown for a nuclear power plant

The total plant labor and installation is included in the Yard/Cooling/ Installation cost element. The
power plant is assumed to be a single unit with no provision for future additions. Switchyard,
interconnection and interest during construction are not included. Owner’s costs are defined in Text
Box 1 above.

2.2 COMBUSTION TURBINE TECHNOLOGY

Natural gas combustion turbine costs were based on a typical industrial heavy-duty gas turbine, GE
Frame 7FA or equivalent of the 211-net-MW size. The estimate did not include the cost of selective
catalytic reduction (SCR)/carbon monoxide (CO) reactor for NOx and CO reduction. The combustion
turbine generator was assumed to include a dry, low NOx combustion system capable of realizing 9
parts per million by volume, dry (ppmvd) @ 15% 02 at full load. A 2010 capital cost was estimated at
651 $/KW +25%. Cost uncertainty for this technology is low. Although it is possible that advanced
configurations will be developed over the next 40 years, the economic incentive for new development
has not been apparent in the last few decades (Shelley 2008). Cost estimates did not include any cost
or performance improvements through 2050. Table 2 presents cost and performance data for gas
turbine technology. Table 3 presents emission rates for the technology. Figure 2 shows the 2010
capital cost breakdown by component for a natural gas combustion turbine plant.

BLACK & VEATCH CORPORATION | 2 Cost Estimates and Performance Data for Conventional E 11
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Table 2. Cost and Performance Projection for a Gas Turbine Power Plant (211 MW)

Construction Spin Ramp | Quick Start
Capital Cost | Variable O&M | Fixed O&M | Heat Rate Schedule POR | FOR | Min. Load Ramp Rate
($/kw) ($/Mwh) ($/kW-yr) | (Btu/kWh) | (Months) | (%) | (%) (%) (%/min)
2008 671 - - - - - - - - -
2010 651 29.9 5.26 10,390 30 5.00 3.00 50 8.33 22.20
2015 651 29.9 5.26 10,390 30 5.00 3.00 50 8.33 22.20
2020 651 29.9 5.26 10,390 30 5.00 3.00 50 8.33 22.20
2025 651 29.9 5.26 10,390 30 5.00 3.00 50 8.33 22.20
2030 651 29.9 5.26 10,390 30 5.00 3.00 50 8.33 22.20
2035 651 29.9 5.26 10,390 30 5.00 3.00 50 8.33 22.20
2040 651 29.9 5.26 10,390 30 5.00 3.00 50 8.33 22.20
2045 651 29.9 5.26 10,390 30 5.00 3.00 50 8.33 22.20
2050 651 29.9 5.26 10,390 30 5.00 3.00 50 8.33 22.20

Table 3. Emission Rates for a Gas Turbine Power Plant

SO, [\'[0) PM10 COo,
(Lb/mmbtu) | (Lb/mmbtu) | (Lb/mmbtu) | (Lb/mmbtu)
117

0.0002 0.033 0.006
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$110/kW , 17% $258/kW , 40%

$20/kW , 3% m Gas turbine

m Balance of plant

= Engineering, procurement,
construction management services

m Owner's cost

$263/kW , 40%

Total: $651/kW + 25%

Figure 2. Capital cost breakdown for a gas turbine power plant

2.3 COMBINED-CYCLE TECHNOLOGY

Natural gas combined-cycle (CC) technology was represented by a 615- MW plant. Costs were based
on two GE 7FA combustion turbines or equivalent, two heat recovery steam generators (HRSGs), a
single reheat steam turbine and a wet mechanical draft cooling tower. The cost included a SCR/CO
reactor housed within the HRSGs for NOx and CO reduction. The combustion turbine generator was
assumed to include dry low NOx combustion system capable of realizing 9 ppmvd @ 15% O at full
load.

2010 capital cost was estimated to be 1,230 $/kW +25%. Cost uncertainty for CC technology is low.
Although it is possible that advanced configurations for CC components will be developed over the
next 40 years, the economic incentive for new development has not been apparent in the last few
decades. The cost estimates did not include any cost reduction through 2050. Table 4 presents cost
and performance data for combined-cycle technology. Table 5 presents emission data for the
technology. The 2010 capital cost breakdown for the combined-cycle power plant is shown in Figure
3.
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Table 4. Cost and Performance Projection for a Combined-Cycle Power Plant (580 MW)

Construction Spin Ramp | Quick Start
Capital Cost | Variable O&M | Fixed O&M | Heat Rate Schedule FOR | Min. Load Ramp Rate
(S/kw) (S/MWh) ($/kW-Yr) | (Btu/kWh) (Months) (%) (%) i (%/min)
2008 1250 - - - - - - - - -
2010 1230 3.67 6.31 6,705 41 6.00 4.00 50 5.00 2.50
2015 1230 3.67 6.31 6,705 41 6.00 4.00 50 5.00 2.50
2020 1230 3.67 6.31 6,705 41 6.00 4.00 50 5.00 2.50
2025 1230 3.67 6.31 6,705 41 6.00 4.00 50 5.00 2.50
2030 1230 3.67 6.31 6,705 41 6.00 4.00 50 5.00 2.50
2035 1230 3.67 6.31 6,705 41 6.00 4.00 50 5.00 2.50
2040 1230 3.67 6.31 6,705 41 6.00 4.00 50 5.00 2.50
2045 1230 3.67 6.31 6,705 41 6.00 4.00 50 5.00 2.50
2050 1230 3.67 6.31 6,705 41 6.00 4.00 50 5.00 2.50

Table 5. Emission Rates for a Combined-Cycle Power Plant

PM10
(Lb/mmbtu) (LB/mmbtu) (Lb/mmbtu) (Lb/mmbtu)

0.0002 0.0073 0.0058
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$209/kW , 17% $177/KW , 14%

$57/KW , 5%

/ H Gas turbines

Steam Turbines

$68/kW , 6%

m Balance of plant

= Engineering, procurement,
construction management services

= Owner's cost

Total: $1,230/kW + 25% $719 /KW, 58%

Figure 3. Capital cost breakdown for a combined-cycle power plant

2.4 COMBINED-CYCLE WITH CARBON CAPTURE AND SEQUESTRATION

Carbon capture and sequestration (CCS) was added to the above CC. Black & Veatch has no EPC
estimates for CCS since it is not commercial at this time. However, Black & Veatch has participated in
engineering and cost studies of CCS and has some understanding of the range of expected costs for
CO2 storage in different geologic conditions. The CC costs were based on two combustion turbines, a
single steam turbine and wet cooling tower producing 580 net MW after taking into consideration
CCS. This is the same combined cycle described above but with CCS added to achieve 85% capture.
CCS is assumed to be commercially available after 2020. 2020 capital cost was estimated at
3,750%/kW +35%. Cost uncertainty is higher than for the CC without CCS due to the uncertainty
associated with the CCS system. Although it is possible that advanced CC configurations will be
developed over the next 40 years, the economic incentive for new gas turbine CC development has
not been apparent in the last decade. Further, while cost improvements in CCS may be developed
over time, it is expected that geologic conditions will become more difficult as initial easier sites are
used. The cost of perpetual storage insurance was not estimated or included. Table 4 presents cost
and performance data for combined-cycle with carbon capture and sequestration technology. Table 5
presents emission data for the technology.

BLACK & VEATCH CORPORATION | 2 Cost Estimates and Performance Data for Conventional E 15
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Table 6. Cost and Performance Projection for a Combined-Cycle Power Plant (580 MW) with Carbon Capture and Sequestration

Const. Spin Ramp | Quick Start
Capital Cost | Variable O&M | Fixed O&M | Heat Rate | Schedule | POR | FOR | Min Load Ramp Rate
(S/kw) (S/MWh) ($/kW-yr) | (Btu/kWh) | (Months) | (%) | (%) (% i (%/min)
2008 3860 - - - - - - - - -
2010 - - - - - - - - - -
2015 - - - - - - - - - -
2020 3750 10 18.4 10,080 44 6.00 4.00 50 5.00 2.50
2025 3750 10 18.4 10,080 44 6.00 4.00 50 5.00 2.50
2030 3750 10 18.4 10,080 44 6.00 4.00 50 5.00 2.50
2035 3750 10 18.4 10,080 44 6.00 4.00 50 5.00 2.50
2040 3750 10 18.4 10,080 44 6.00 4.00 50 5.00 2.50
2045 3750 10 18.4 10,080 44 6.00 4.00 50 5.00 2.50
2050 3750 10 18.4 10,080 44 6.00 4.00 50 5.00 2.50

Table 7. Emission Rates for a Combined-Cycle Power Plant with Carbon Capture and Sequestration

PM10
(Lb/mmbtu) (LB/mmbtu) (Lb/mmbtu) (Lb/mmbtu)

0.0002 0.0073 0.0058
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2.5 PULVERIZED COAL-FIRED POWER GENERATION

Pulverized coal-fired power plant costs were based on a single reheat, condensing, tandem-
compound, four-flow steam turbine generator set, a single reheat supercritical steam
generator and wet mechanical draft cooling tower, a SCR, and air quality control equipment
for particulate and SO2 control, all designed as typical of recent U.S. installations. The
estimate included the cost of a SCR reactor. The steam generator was assumed to include

low NOx burners and other features to control NOx. Net output was approximately 606 MW.

2010 capital cost was estimated at 2,890 $/kW +35%. Cost certainty for this technology is
relatively high. Over the 40-year analysis period, a 4% improvement in heat rate was
assumed. Table 8 presents cost and performance data for pulverized coal-fired technology.

Table 9 presents emissions rates for the technology. The 2010 capital cost breakdown for
the pulverized coal-fired power plant is shown in Figure 4.
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Table 8. Cost and Performance Projection for a Pulverized Coal-Fired Power Plant (606 MW)

Construction Spin Ramp
Capital Cost | Variable O&M | Fixed O&M | Heat Rate Schedule POR | FOR | Min Load Rate
(S/kw) (S/MWh) (Btu/kWh) (Months) (%) | (%) (%) (%/min)

2008 3040 - - - - - - - -
2010 2890 3.71 23.0 9,370 55 10 6 40 2.00
2015 2890 3.71 23.0 9,370 55 10 6 40 2.00
2020 2890 3.71 23.0 9,370 55 10 6 40 2.00
2025 2890 3.71 23.0 9,000 55 10 6 40 2.00
2030 2890 3.71 23.0 9,000 55 10 6 40 2.00
2035 2890 3.71 23.0 9,000 55 10 6 40 2.00
2040 2890 3.71 23.0 9,000 55 10 6 40 2.00
2045 2890 3.71 23.0 9,000 55 10 6 40 2.00
2050 2890 3.71 23.0 9,000 55 10 6 40 2.00

Table 9. Emission Rates for a Pulverized Coal-Fired Power Plant

SO, NO, PM10 Hg CcoO,
(Lb/mmbtu) | (Lb/mmbtu) | (Lb/mmbtu) | (% removal) | (Lb/mmbtu)
90 215

0.055 0.05 0.011
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$150/kW , 5%

-

$490/kW , 17%

$265/kW , 9%
= Turbine equipment

Boiler equipment
$215/kW , 8%

m Balance of plant/Installation

= Engineering, procurement,
construction management services

m Owner's cost

Total: $2,890/kW +35% $1,770/kW , 61%

Figure 4. Capital cost breakdown for a pulverized coal-fired power plant

2.6 PULVERIZED COAL-FIRED POWER GENERATION WITH CARBON
CAPTURE AND SEQUESTRATION

Black & Veatch is a leading designer of electric generating stations and the foremost
designer and constructor of coal-fueled power generation plants worldwide. Black &
Veatch’s coal-fueled generating station experience includes 10,000 MW of supercritical
pulverized coal-fired power plant projects.

The pulverized coal-fired power plant costs were based on a supercritical steam cycle and
wet cooling tower design typical of recent U.S. installations, the same plant described above
but with CCS. Net output was approximately 455 MW. CCS would be based on 85% C02
removal. CCS was assumed to be commerecially available after 2020. 2020 capital cost was
estimated at 6,560$/kW -45% and +35%. Cost uncertainty is higher than for the pulverized
coal-fired plant only due to the uncertainty associated with the CCS.

We assumed a 4% improvement in heat rate to account for technology potential already
existing but not frequently used in the United States. The cost of perpetual storage
insurance was not estimated or included. Table 8 presents cost and performance data for
pulverized coal-fired with carbon capture and sequestration technology.

Table 911 presents emissions rates for the technology.

BLACK & VEATCH CORPORATION | 2 Cost Estimates and Performance Data for Conventional E
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Table 10. Cost and Performance Projection for a Pulverized Coal-Fired Power Plant (455 MW) with Carbon Capture and Sequestration

Construction Spin Ramp
Capital Cost | Variable O&M | Fixed O&M | Heat Rate Schedule POR | FOR | Min Load Rate
($/kw) ($/Mwh) ($/kW-yr) | (Btu/kWh) | (Months) (%) | (%) (%) (%/min)

2008 6890 - - - - - - - -
2010 = = = = = = = = 2.00
2015 - - - - - - - - 2.00
2020 6560 6.02 35.2 12,600 66 10 6 40 2.00
2025 5640 6.02 35.2 12,100 66 10 6 40 2.00
2030 5640 6.02 35.2 12,100 66 10 6 40 2.00
2035 5640 6.02 35.2 12,100 66 10 6 40 2.00
2040 5640 6.02 35.2 12,100 66 10 6 40 2.00
2045 5640 6.02 35.2 12,100 66 10 6 40 2.00
2050 5640 6.02 35.2 12,100 66 10 6 40 2.00

Table 11. Emission Rates for a Pulverized Coal-Fired Power Plant with Carbon Capture and Sequestration

SO, NO, PM10 Hg Co,

(Lb/mmbtu) | (Lb/mmbtu) | (Lb/mmbtu) | (% removal) | (Lb/mmbtu)

0.055 0.05 0.011 90 32
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2.7 GASIFICATION COMBINED-CYCLE TECHNOLOGY

Black & Veatch is a leading designer of electric generating stations and the foremost
designer and constructor of coal-fueled power generation plants worldwide. Black &
Veatch’s coal-fueled generating station experience includes integrated gasification
combined-cycle technologies. Black & Veatch has designed, performed feasibility studies,
and performed independent project assessments for numerous gasification and gasification
combined-cycle (GCC) projects using various gasification technologies. Black & Veatch
historical data were used to make adjustments to study estimates to include owner’s costs.
Special care was taken to adjust to 2009 dollars based on market experience. The GCC
estimate was based on a commercial gasification process integrated with a conventional
combined cycle and wet cooling tower producing 590 net MW. 2010 capital cost was
estimated at 4,010$/kW-+35%.. Cost certainty for this technology is relatively high. We
assumed a 12% improvement in heat rate by 2025. Table 812 presents cost and

pepRmansedatniunsasificatiorcombinedecysle i nlePBlack & Veatch GCC estimate is

consistent with the FERC estimate range.
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Table 12. Cost and Performance Projection for an Integrated Gasification Combined-Cycle Power Plant (590 MW)

Construction Spin Ramp | Quick Start
Capital Cost | Variable O&M | Fixed O&M | Heat Rate Schedule POR | FOR | Min Load Ramp Rate
($/kw) ($/Mwh) ($/kW-yr) | (Btu/kWh) | (Months) | (%) | (%) (%) (%/min)
2008 4210 - - - - - - - - -
2010 4010 6.54 31.1 9,030 57 12 8 50 5 2.50
2015 4010 6.54 31.1 9,030 57 12 8 50 5 2.50
2020 4010 6.54 31.1 9,030 57 12 8 50 5 2.50
2025 4010 6.54 31.1 7,950 57 12 8 50 5 2.50
2030 4010 6.54 31.1 7,950 57 12 8 50 5 2.50
2035 4010 6.54 31.1 7,950 57 12 8 50 5 2.50
2040 4010 6.54 31.1 7,950 57 12 8 50 5 2.50
2045 4010 6.54 31.1 7,950 57 12 8 50 5 2.50
2050 4010 6.54 31.1 7,950 57 12 8 50 5 2.50

Table 13. Emission Rates for an Integrated Gasification Combined-Cycle Power Plant

SO, NO, PM10 Mercury Co,

(Lb/mmbtu) | (Lb/mmbtu) | (Lb/mmbtu) | (% Removal) | (Lb/mmbtu)

0.065 0.085 0.009 90 215
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2.8 GASIFICATION COMBINED-CYCLE TECHNOLOGY WITH CARBON
CAPTURE AND SEQUESTRATION

Black & Veatch is a leading designer of electric generating stations and the foremost
designer and constructor of coal-fueled power generation plants worldwide. Black &
Veatch'’s coal-fueled generating station experience includes integrated gasification
combined-cycle technologies. Black & Veatch has designed, performed feasibility studies,
and performed independent project assessments for numerous gasification and IGCC
projects using various gasification technologies. Black & Veatch historical data were used to
make adjustments to study estimates to include owner’s costs. The GCC was based on a
commercial gasification process integrated with a conventional CC and wet cooling tower,
the same plant as described above but with CCS. Net capacity was 520 MW. Carbon capture,
sequestration, and storage were based on 85% carbon removal. Carbon capture and storage
is assumed to be commercially available after 2020. 2020 capital cost was estimated at
6,600 $/KW +35%. The cost of perpetual storage insurance was not estimated or included.
Table 814 presents cost and performance data for gasification combined-cycle technology

infpRratesl yride rRERORI SRV eARd fAAURSEERHABIogy.
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Table 14. Cost and Performance Projection for an Integrated Gasification Combined-Cycle Power Plant (520 MW) with Carbon Capture and Sequestration

Construction Spin Ramp | Quick Start
Capital Cost | Variable O&M | Fixed O&M | Heat Rate Schedule FOR | POR | Min Load Rate Ramp
(S/kw) (S/MWh) ($/kW-yr) | (Btu/KWh) (Months) (%) | (%) (%) (%/min) | Rate (%/min)

2008 6,930 - - - - - - - 5.00 2.50
2010 = = = = = = = = 5.00 2.50
2015 - - - - - - - - - -

2020 6,600 10.6 44.4 11,800 59 12.0 8.00 50 5.00 2.50
2025 6,600 10.6 44.4 10,380 59 12.0 8.00 50 5.00 2.50
2030 6,600 10.6 44.4 10,380 59 12.0 8.00 50 5.00 2.50
2035 6,600 10.6 44.4 10,380 59 12.0 8.00 50 5.00 2.50
2040 6,600 10.6 44.4 10,380 59 12.0 8.00 50 5.00 2.50
2045 6,600 10.6 44.4 10,380 59 12.0 8.00 50 5.00 2.50
2050 6,600 10.6 44.4 10,380 59 12.0 8.00 50 5.00 2.50

Table 15. Emission Rates for an Integrated Gasification Combined-Cycle Power Plant with Carbon Capture and Sequestration

PM10
(Lb/mmbtu) (Lb/mmbtu) (Lb/mmbtu) (Lb/mmbtu)

0.065 0.085 0.009 90%
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2.9 FLUE GAS DESULFURIZATION RETROFIT TECHNOLOGY

Flue gas desulfurization (FGD) retrofit was assumed to be a commercial design to achieve
95% removal of sulfur dioxide and equipment was added to meet current mercury and
particulate standards. A wet limestone FGD system, a fabric filter, and a powdered activated
carbon (PAC) injection system were included. It is also assumed that the existing stack was
not designed for a wet FGD system; therefore, a new stack was included. Black & Veatch
estimated retrofit capital cost in 2010 to be 360 $/kW +25% with no cost reduction
assumed through 2050. Table 16 presents costs and a construction schedule for flue gas
desulfurization retrofit technology.

Table 16. Cost and Schedule for a Power Plant (606 MW) with Flue Gas
Desulfurization Retrofit Technology

Retrofit Cost | Variable O&M | Fixed O&M | Construction Schedule
Year (S/kw) (S/MWh) (S/kW-yr) (Months)
371 - - -

2008
2010 360 3.71 23.2 36
2015 360 3.71 23.2 36
2020 360 3.71 23.2 36
2025 360 3.71 23.2 36
2030 360 3.71 23.2 36
2035 360 3.71 23.2 36
2040 360 3.71 23.2 36
2045 360 3.71 23.2 36
2050 360 3.71 23.2 36
BLACK & VEATCH CQRPORATION | 2 Cost Estimates and Performance Data for Conventional E
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Text Box 2. Cycling Considerations

e Cycling increases failures and maintenance cost.

e Power plants of the future will need increased flexibility and increased
efficiency; these qualities run counter to each other.

e Higher temperatures required for increased efficiency mean slower ramp rates
and less ability to operate off-design. Similarly, environmental features such as
bag houses, SCR, gas turbine NOx control, FGD, and carbon capture make it
more difficult to operate at off-design conditions.

e Early less-efficient power plants without modern environmental emissions
controls probably have more ability to cycle than newer more highly-tuned
designs.

e Peak temperature and rate of change of temperature are key limitations for
cycling. Water chemistry is an issue.

e The number of discrete pulverizers is a limitation for pulverized coal power
plants and the number of modules in add-on systems that must be integrated
to achieve environmental control is a limitation.

The ramp rate for coal plants is not linear as it is a function of bringing pulverizers on
line as load increases. A 600-MW pulverized coal-fired unit (e.g., Powder River Basin)
can have six pulverizers. Assuming an N+1 sparing philosophy, five pulverizers are
required for full load so each pulverizer can provide fuel for about 20% of full load.

From minimum stable load at about 40% to full load, it is the judgment of Black &
Veatch, based on actual experience in coal plant operations, that the ramp rate will be 5
MW/minute at high loads. This is about 1%/minute for a unit when at 500 MW.

The ramp rate for a combined-cycle plant is a combination of combustion turbine ramp
rate and steam turbine ramp rate. The conventional warm start will take about 76
minutes from start initiation to full load on the combined cycle. The combined ramp
rate from minute 62 to minute 76 is shown by GE to be about 5%/minute for a warm
conventional start-up.

GE shows that the total duration of a "rapid response" combined-cycle start-up
assuming a combustion turbine fast start is 54 minutes as compared to a conventional
start duration of 76 minutes for a warm start. The ramp rate is shown by GE to be
slower during a rapid start-up. The overall duration is shorter but the high load
combined ramp rate is 2.5%.

After the unit has been online and up to temperature, we would expect the ramp rate
to be 5%.
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3 Cost Estimates and Performance Data for Renewable
Electricity Technologies

This section includes cost and performance data for renewable energy technologies,
including biopower (biomass cofiring and standalone), geothermal (hydrothermal and
enhanced geothermal systems), hydropower, ocean energy technologies (wave and tidal),
solar energy technologies (photovoltaics and concentrating solar power), and wind energy
technologies (onshore and offshore).

3.1 BIOPOWER TECHNOLOGIES

3.1.1 Biomass Cofiring

From initial technology research and project development, through turnkey design and
construction, Black & Veatch has worked with project developers, utilities, lenders, and
government agencies on biomass projects using more than 40 different biomass fuels
throughout the world. Black & Veatch has exceptional tools to evaluate the impacts of
biomass cofiring on the existing facility, such as the VISTA™ model, which evaluates impacts
to the coal fueled boiler and balance of plant systems due to changes in fuels.

Although the maximum injection of biomass depends on boiler type and the number and
types of necessary modifications to the boiler, biomass cofiring was assumed to be limited
to a maximum of 15% for all coal plants. For the biomass cofiring retrofit, Black & Veatch
estimated 2010 capital costs of 990 $/kW -50% and +25%. Cost uncertainty is significantly
impacted by the degree of modifications needed for a particular fuel and boiler
combination. Significantly less boiler modification may be necessary in some cases. Black &
Veatch did not estimate any cost improvement over time. Table 17 presents cofiring cost
and performance data. In the present convention, the capital cost to retrofit a coal plant to
cofire biomass is applied to the biomass portion only3. Similarly, 0&M costs are applied to
the new retrofitted capacity only. Table 17 shows representative heat rates; the
performance characteristics of a retrofitted plant were assumed to be the same as that of
the previously existing coal plant. Many variations are possible but were not modeled. Table
18 shows the range of costs using various co-firing approaches over a range of co-firing fuel
levels varying from 5% to 30%. Emissions control equipment performance limitations may
limit the overall range of cofiring possible.

3 For example, retrofitting a 100 MW coal plant to cofire up to 15% biomass has a cost of 100 MW x
15% x $990,000/MW = $14,850,000.
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Table 17. Cost and Performance Projection for Biomass Cofiring Technology

Variable | Fixed O&M Construction

Capital Cost | O&M Cost Cost Heat Rate Schedule POR FOR
Year (S/kw) (S/Mwh) | ($S/kW-Yr) | (Btu/KWh) (Months) (%) (%)
2008 1,020 - - - - - -
2010 990 0 20 10,000 12 9 7
2015 990 0 20 10,000 12 9 7
2020 990 0 20 10,000 12 9 7
2025 990 0 20 10,000 12 9 7
2030 990 0 20 10,000 12 9 7
2035 990 0 20 10,000 12 9 7
2040 990 0 20 10,000 12 9 7
2045 990 0 20 10,000 12 9 7
2050 990 0 20 10,000 12 9 7

Table 18. Costs for Co-Firing Methods versus Fuel Amount

Co-firing Level | Fuel Blending | Separate Injection | Gasification
(%) ($/kw) ($/kw) ($/kw)

1000-1500 1300-1800 2500-3500
10 800-1200 1000-1500 2000-2500
20 600 700-1100 1800-2300
30 = 700-1100 1700-2200
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3.1.2 Biomass Standalone

Black & Veatch is recognized as one of the most diverse providers of biomass (solid
biomass, biogas, and waste-to-energy) systems and services. From initial technology
research and project development, through turnkey design and construction, Black &
Veatch has worked with project developers, utilities, lenders, and government agencies on
biomass projects using more than 40 different biomass fuels throughout the world. This
background was used to develop the cost estimates vetted in the Western Renewable
Energy Zone (WREZ) stakeholder process and to subsequently update that pricing and
adjust owner’s costs.

A standard Rankine cycle with wet mechanical draft cooling tower producing 50 MW net is
initially assumed for the standalone biomass generator.4 Black & Veatch assumed the 2010
capital cost to be 3,830 $/kW -25% and +50%. Cost certainty is high for this mature
technology, but there are more high cost than low cost outliers due to unique fuels and
technology solutions. For modeling purposes, it was assumed that gasification combined-
cycle systems displace the direct combustion systems gradually resulting in an average
system heat rate that improves by 14% through 2050. However, additional cost is likely
required initially to achieve this heat rate improvement and therefore no improvement in
cost was assumed for the costs. Table 19 presents cost and performance data for a
standalone biomass power plant. The capital cost breakdown for the biomass standalone
power plant is shown in Figure 5.

4 “Standalone” biomass generators are also referred to as “dedicated” plants to distinguish them from
co-fired plants.
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Table 19. Cost and Performance Projection for a Stand-Alone Biomass Power Plant (50 MW Net)

Variable Fixed O&M Construction Minimum

Capital Cost | O&M Cost Cost Heat Rate Schedule Load

S/kW (S/MWh) (S/kW-Yr) (Btu/KWh) (Months) (%)
2008 4,020 - - - - - - -
2010 3,830 15 95 14,500 36 7.6 9 40
2015 3,830 15 95 14,200 36 7.6 9 40
2020 3,830 15 95 14,000 36 7.6 9 40
2025 3,830 15 95 13,800 36 7.6 9 40
2030 3,830 15 95 13,500 36 7.6 9 40
2035 3,830 15 95 13,200 36 7.6 9 40
2040 3,830 15 95 13,000 36 7.6 9 40
2045 3,830 15 95 12,800 36 7.6 9 40
2050 3,830 15 95 12,500 36 7.6 9 40
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NATIONAL RENEWABLE ENERGY LABORATORY (NREL) | COST AND PERFORMANCE DATA FOR POWER
GENERATION TECHNOLOGIES

$730 /kW, 19% $650/kW , 17%

= Turbine
Boiler
m Balance of plant

= Engineering, procurement,
construction management services

= Owner's cost

$575/kW , 15%
$880/kW , 23%

Figure 5. Capital cost breakdown for a standalone biomass power plant

3.2 GEOTHERMAL ENERGY TECHNOLOGIES

Hydrothermal technology is a relatively mature commercial technology for which cost
improvement was not assumed. For enhanced geothermal systems (EGS) technology, Black
& Veatch estimated future cost improvements based on improvements of geothermal fluid
pumps and development of multiple, contiguous EGS units to benefit from economy of scale
for EGS field development. The quality of geothermal resources are site- and resource-
specific, therefore costs of geothermal resources can vary significantly from region to
region. The cost estimates shown in this report are single-value generic estimates and may
not be representative of any individual site. Table 20 and Table 21 present cost and
performance data for hydrothermal and enhanced geothermal systems, respectively, based
on these single-value estimates.
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Table 20. Cost and Performance Projection for a Hydrothermal Power Plant

Construction
Capital Cost | Variable O&M | Fixed O&M Schedule POR | FOR

Year (S/kw) (S/MWh) (S/kW-Yr) (Months) (%) | (%)
2008 6,240 - - - - -

2010 5,940 31 0 36 241 0.75
2015 5,940 31 0 36 241 0.75
2020 5,940 31 0 36 241 0.75
2025 5,940 31 0 36 241 0.75
2030 5,940 31 0 36 241 0.75
2035 5,940 31 0 36 241 0.75
2040 5,940 31 0 36 241 0.75
2045 5,940 31 0 36 241 0.75
2050 5,940 31 0 36 241 0.75

Table 21. Cost and Performance Projection for an Enhanced Geothermal Systems Power Plant

Construction

Capital Cost | Variable O&M | Fixed O&M Schedule

(S/kw) (S/MWh) (S/kW-Yr) (Months)
2008 10,400 31 0 36 241 0.75
2010 9,900 31 0 36 241 0.75
2015 9,720 31 0 36 241 0.75
2020 9,625 31 0 36 241 0.75
2025 9,438 31 0 36 241 0.75
2030 9,250 31 0 36 241 0.75
2035 8,970 31 0 36 241 0.75
2040 8,786 31 0 36 241 0.75
2045 8,600 31 0 36 241 0.75
2050 8,420 31 0 36 241 0.75

The capital cost breakdown for the hydrothermal geothermal power plant is shown in
Figure 6.
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$1,010/kW , 17%

u Wells

$1,520/kW , 26%
Gathering system

$505/kW , 8% m Heat exchanger

B Turbine

m Balance of plant

\_$505/kW , 8%
= Engineering, procurement,

$1,520/kW , 26% $130/KW . 2% construction management services

m Owner's cost

Total: $5,940/kW $750/kW , 13%

Figure 6. Capital cost breakdown for a hydrothermal geothermal power plant

The capital cost breakdown for the enhanced geothermal system power plant is shown in
Figure 7.

$1,690/kW , 17%
$3,890/kW , 39%

m Wells

$700/kW , 7% !
Gathering system

® Heat exchanger
B Turbine

m Balance of plant

$1,520/kW , 15%

= Engineering, procurement,
construction management services

$750/kW , 8%
\$1,230/kW , 13% = Owner's cost

Total: $9,910/kW $130/kW , 1%

Figure 7. Capital cost breakdown for an enhanced geothermal system power plant

Enhanced geothermal system cost reductions will occur primarily in the wells, turbine, and
BOP categories over time.
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3.3 HYDROPOWER TECHNOLOGIES

Nearly 500 hydropower projects totaling more than 50,000 MW have been served by Black
& Veatch worldwide. The Black & Veatch historical database incorporates a good
understanding of hydroelectric costs. Black & Veatch used this historical background to
develop the cost estimates vetted in the WREZ (Pletka and Finn 2009) stakeholder process
and to subsequently update that pricing and adjust owner’s costs as necessary.

Similar to geothermal technologies, the cost of hydropower technologies can be site-
specific. Numerous options are available for hydroelectric generation; repowering an
existing dam or generator, or installing a new dam or generator, are options. As such, the
cost estimates shown in this report are single-value estimates and may not be
representative of any individual site. 2010 capital cost for a 500 MW hydropower facility
was estimated at 3,500 $/kKW +35%. Table 22 presents cost and performance data for
hydroelectric power technology.

Table 22. Cost and Performance Data for a Hydroelectric Power Plant (500 MW)

Construction
Capital Cost | Variable O&M | Fixed O&M Schedule

($/kw) ($/MWh) | ($/kw-Yr) | (Months)

2008 3,600 - - - - -

2010 3,500 6 15 24 19 50
2015 3,500 6 15 24 19 50
2020 3,500 6 15 24 19 50
2025 3,500 6 15 24 19 50
2030 3,500 6 15 24 19 50
2035 3,500 6 15 24 19 50
2040 3,500 6 15 24 1.9 5.0
2045 3,500 6 15 24 1.9 5.0
2050 3,500 6 15 24 19 50

BLACK & VEATCH CORPORATION | 3 Cost Estimates and Performance Data for Renewable Electricity E
Technologies



NATIONAL RENEWABLE ENERGY LABORATORY (NREL) | COST AND PERFORMANCE DATA FOR POWER
GENERATION TECHNOLOGIES

The capital cost breakdown for the hydroelectric power plant is shown in Figure 8.

$810/kW , 23% m Reservoir

$911/kW , 26%

Tunnel
m Powerhouse and shafts
W Powerhouse equipment

= Engineering, procurement,

$238/kW , 7% L . .
$486/KW , 14%  construction management services

$556/kW , 16% m Owner's cost

Total: $3,500/kW +35% $499/kW , 14%

Figure 8. Capital cost breakdown for a hydroelectric power plant

Hydroelectric power plant cost reductions will be primarily in the power block cost
category over time.

3.4 OCEAN ENERGY TECHNOLOGIES

Wave and tidal current resource assessment and technology costs were developed based on
European demonstration and historical data obtained from studies. A separate assessment
of the hydrokinetic resource uncertainty is included in Appendices A and B, informed by a
Black & Veatch analysis that includes an updated resource assessment for wave and tidal
current technologies and assumptions used to develop technology cost estimates. Wave
capital cost in 2015 was estimated at 9,240 $/kW - 30% and +45%. This is an emerging
technology with much uncertainty and many options available. A cost improvement of 63%
was assumed through 2040 and then a cost increase through 2050reflecting the need to
develop lower quality resources. Tidal current technology is similarly immature with many
technical options. Capital cost in 2015 was estimated at 5,880 $/kW - 10% and + 20%. A
cost improvement of 45% was assumed as the resource estimated to be available is fully
utilized by 2030. Estimated O&M costs include insurance, seabed rentals, and other
recurring costs that were not included in the one-time capital cost estimate. Wave 0&M
costs are higher than tidal current costs due to more severe conditions. Table 23 and

Table 24 present cost and performance for wave and tidal current technologies,
respectively. The capital cost breakdown for wave and current power plants are shown in
Figure 9 and Figure 10, respectively.
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Table 23. Cost and Performance Projection for Ocean Wave Technology

Year
2015
2020
2025
2030
2035
2040
2045
2050

Capital Cost
($/kw)

9,240

6,960
5,700
4,730
3,950
3,420
4,000

5,330

Fixed O&M
($/kW-yr)
474
357
292
243
203
175
208
273

Construction
Schedule
(Months)

24
24
24
24
24
24
24

24

POR
(%)

FOR
(%)

N NN NN

Table 24. Cost and Performance Projection for Ocean Tidal Current Technology

Year
2015
2020
2025
2030
2035
2040
2045

2050

Capital Cost | Fixed O&M
($/kw) ($/kW-yr)
5,880 198
4,360 147
3,460 117
3,230 112
- 112
- 112
- 112
- 112

Construction
Schedule

(Months)

24
24
24
24
24
24

24

POR
(%)

1.0
1.0
1.0
1.0
1.0
1.0
1.0

FOR
(%)

6.5
6.5
6.5
6.5
6.5
6.5

6.5
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$1,660/kW , 18%

m Hydrodynamic absorber

$925/kW , 10% $3,140/kW , 34%

Power takeoff
= Control
B Reaction/Fixation

$740/kW , 8% = Engineering, procurement,

construction management services

$185/kW , 2% = Owner's cost
Total: $9,240/kW -30% + 45% \$2,590/kw 28%

Figure 9. Capital cost breakdown for an ocean wave power plant

$940/kW , 16% $880/kW , 15%

m Hydrodynamic absorber
Power takeoff
m Control

m Reaction/Fixation
$1,060/kW , 18%

= Engineering, procurement,
$1,060/kW , 18% construction management services

$350/kW , 6% ,
= Owner's cost

Total: $5,880/kW -10% + 20%
$1,590/kW , 27%

Figure 10. Capital cost breakdown for an ocean tidal power plant
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Appendices A and B highlight the uncertainty associated with estimates of wave and tidal
energy resources. They form the basis for the estimates above.

3.5 SOLAR ENERGY TECHNOLOGIES

3.5.1 Solar Photovoltaic Technologies

Black & Veatch has been involved in the development of utility scale solar photovoltaic (PV)
systems, including siting support, interconnection support, technology due diligence, and
conceptual layout. Specifically Black & Veatch has performed due diligence on more than
200 MW of utility scale PV projects for lenders and owners as well as assisted in the
development of more than 1,500 MW of projects for utilities and developers. Black & Veatch
has been the independent engineer for 35 distributed PV projects totaling 16 MW in
California and an independent engineer for two of the largest PV systems in North America.
It has also reviewed solar PV new PPA pricing and done project and manufacturer due
diligence investigations. This background was used to develop the cost estimates vetted in
the WREZ stakeholder process and to subsequently update that pricing and adjust owner’s
costs.

Estimates for a number of different residential, commercial and utility options ranging from
40 KW (direct current (DC)) to 100 MW (DC) are provided. The capital costs were assumed
to have uncertainties of +25%. Cost uncertainty is not high for current offerings but over
time, a number of projected, potential technology improvements may affect costs for this
technology. Choosing the non-tracking utility PV with a 100-MW (DC) size as a
representative case, a 35% reduction in cost was expected through 2050. Table 25 presents
cost and performance data for a wide range of PV systems. Table 25 includes 2008 costs to
illustrate the impact (in constant 2009 dollars) of the commodity price drop that occurred
between 2008 and 2010. For most generation technologies, the decline in commodity prices
over the two years results in a 3%-5% reduction in capital cost. As seen in Table 25, the
drop in PV technology costs is significantly greater. For PV, the 2008 costs were based on
actual market data adjusted to 2009 dollars. Over these two years, PV experienced a drastic
fall in costs, due to technology improvements, economies of scale, increased supply in raw
materials, and other factors. The capital cost breakdown for the PV power plant (non-
tracking Utility PV with a 10 MW (DC) install size) is shown in Figure 11. Note that 100-MW
utility PV systems representing nth plant configurations are not available in 2010.

Table 25. Cost and Performance Projection for Solar Photovoltaic Technology

Construction
Capital Cost Variable O&M Fixed O&M Schedule

($/kw) ($/MWh) ($/kW-yr) (Months)

Residential PV with a 4 kW (DC) install size

2008 7690 - - - - -
2010 5950 0 50 2.0 2.0 0.0
2015 4340 0 48 19 2.0 0.0
2020 3750 0 45 1.8 2.0 0.0
2025 3460 0 43 1.7 2.0 0.0
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Construction
Capital Cost Variable O&M Fixed O&M Schedule

($/kw) ($/MWh) ($/kW-yr) (Months)
2030 3290 0 41 1.6 2.0 0.0
2035 3190 0 39 1.5 2.0 0.0
2040 3090 0 37 1.5 2.0 0.0
2045 3010 0 35 1.4 2.0 0.0
2050 2930 0 33 1.3 2.0 0.0

Commercial PV with a 100 kW (DC) install size

2008 5610 - - - - -
2010 4790 0 50 6.0 2.0 0.0
2015 3840 0 48 5.7 2.0 0.0
2020 3340 0 45 5.4 2.0 0.0
2025 3090 0 43 5.1 2.0 0.0
2030 2960 0 41 4.9 2.0 0.0
2035 2860 0 39 4.6 2.0 0.0
2040 2770 0 37 4.4 2.0 0.0
2045 2690 0 35 4.2 2.0 0.0
2050 2620 0 33 4.0 2.0 0.0

Non-Tracking Utility PV with a 1-MW (DC) Install Size

2008 4610 - - - - -
2010 3480 0 50 8.0 2.0 0.0
2015 3180 0 48 7.6 2.0 0.0
2020 3010 0 45 7.2 2.0 0.0
2025 2880 0 43 6.9 2.0 0.0
2030 2760 0 41 6.5 2.0 0.0
2035 2660 0 39 6.2 2.0 0.0
2040 2570 0 37 5.9 2.0 0.0
2045 2490 0 35 5.6 2.0 0.0
2050 2420 0 33 53 2.0 0.0

Non-Tracking Utility PV with a 10-MW (DC) Install Size

2008 3790 - - - - -
2010 2830 0 50 12.0 2.0 0.0
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Construction
Capital Cost Variable O&M Fixed O&M Schedule

($/kw) ($/MWh) ($/kW-yr) (Months)
2015 2550 0 48 114 2.0 0.0
2020 2410 0 45 10.8 2.0 0.0
2025 2280 0 43 10.3 2.0 0.0
2030 2180 0 41 9.8 2.0 0.0
2035 2090 0 39 9.3 2.0 0.0
2040 2010 0 37 8.8 2.0 0.0
2045 1940 0 35 8.4 2.0 0.0
2050 1870 0 33 8.0 2.0 0.0
Non-Tracking Utility PV with a 100-MW (DC) Install Size

2008 3210 - - - - -
2010

2015 2357 0 48 17.1 2.0 0.0
2020 2220 0 45 16.2 2.0 0.0
2025 2100 0 43 15.4 2.0 0.0
2030 1990 0 41 14.7 2.0 0.0
2035 1905 0 39 13.9 2.0 0.0
2040 1830 0 37 13.2 2.0 0.0
2045 1760 0 35 12.6 2.0 0.0
2050 1700 0 33 11.9 2.0 0.0

1-Axis Tracking Utility PV with a 1-MW (DC) Install Size

2008 5280 - - - - -
2010 3820 0 50 10.0 2.0 0.0
2015 3420 0 48 9.5 2.0 0.0
2020 3100 0 45 9.0 2.0 0.0
2025 2940 0 43 8.6 2.0 0.0
2030 2840 0 41 8.1 2.0 0.0
2035 2750 0 39 7.7 2.0 0.0
2040 2670 0 37 7.4 2.0 0.0
2045 2590 0 35 7.0 2.0 0.0
2050 2520 0 33 6.6 2.0 0.0
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Construction
Capital Cost Variable O&M Fixed O&M Schedule

($/kw) ($/MWh) ($/kW-yr) (Months)

1-Axis Tracking Utility PV with a 10-MW (DC) Install Size

2008 4010 - - - - -
2010 3090 0 50 14.0 2.0 0.0
2015 2780 0 48 13.3 2.0 0.0
2020 2670 0 45 12.6 2.0 0.0
2025 2560 0 43 12.0 2.0 0.0
2030 2380 0 41 11.4 2.0 0.0
2035 2380 0 39 10.8 2.0 0.0
2040 2300 0 37 10.3 2.0 0.0
2045 2230 0 35 9.8 2.0 0.0
2050 2170 0 33 9.3 2.0 0.0
1-Axis Tracking Utility PV with a 100-MW (DC) Install Size

2008 3920 - - - - -
2010

2015 2620 0 48 133 2.0 0.0
2020 2510 0 45 12.6 2.0 0.0
2025 2410 0 43 12.0 2.0 0.0
2030 2310 0 41 114 2.0 0.0
2035 2230 0 39 10.8 2.0 0.0
2040 2160 0 37 10.3 2.0 0.0
2045 2090 0 35 9.8 2.0 0.0
2050 2030 0 33 9.3 2.0 0.0
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$55 /KW, 2% _  $140/kW , 5% $1,400/kW , 49%

$185/kW , 7% = Modules
$240/kW , 8% Structures
H |nverters

H Balance of S...

= Engineering, procurement,

construction management services
$810/kW , 29% _~—
= Owner's cost

Total: $2,830/kW +25%

Figure 11. Capital cost breakdown for a solar photovoltaic power plant

Appendix C presents further breakdowns for photovoltaic costs.

3.5.2 Concentrating Solar Power Technologies

Black & Veatch has participated in numerous concentrating solar power (CSP) pilot plant
and study activities since the 1970s. The company has been the independent engineer for
CSP projects and has performed due diligence on CSP manufacturers. Black & Veatch has
also reviewed costs in new CSP purchase agreements. This historical knowledge and recent
market data was used to develop the cost estimates vetted in the WREZ stakeholder process
and to subsequently update that pricing and make adjustments to owner’s costs.

Multiple CSP options were represented, including CSP without storage and CSP with
storage. The CSP without storage option was assumed to be represented by trough systems
for all years. For the CSP option with storage, the cost data represented trough systems until
2025, after which, tower systems were represented. These model assumptions do not
represent CSP technology choice predictions by Black & Veatch. The location assumed for
costing of CSP systems is the Southwest United States, not the Midwest as used for other
technologies. All CSP systems were based on dry-cooled technologies. The cost and
performance data presented here were based on 200-MW net power plants. Multiple
towers were used in the tower configuration.

Black & Veatch estimated capital costs to be 4,910 $/kW -35% and +15% without storage
and 7,060 $/kW -35% and +15% with storage for 2010. There is greater downside potential
than upside cost growth due to the expected emergence of new technology options. New
CSP technologies are expected to be commercialized before 2050, and 30%-33% capital
cost improvements were assumed for all systems through 2050. Table 26 and Table
27present cost and performance data for CSP power plants without and with storage,
respectively. For the with storage option, trough costs were represented in years up to and
including 2025; tower costs were provided after 2025. Capital cost breakdown for the 2010
CSP plants with storage are shown in Figure 12 and Figure 13 for trough and tower systems,
respectively.
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Table 26. Cost and Performance Projection for a Concentrating Solar Power Plant without Storagea

Variable Fixed Construction

Capital Cost O&M Cost O&M Cost Schedule POR FOR
Year (S/kw) (S/MWh) (S/kW-Yr) (Months) (%) (%)
2008 5,050 - - - - -
2010 4,910 0 50 24 0 6
2015 4,720 0 50 24 0 6
2020 4,540 0 50 24 0 6
2025 4,350 0 50 24 0 6
2030 4,170 0 50 24 0 6
2035 3,987 0 50 24 0 6
2040 3,800 0 50 24 0 6
2045 3,620 0 50 24 0 6
2050 3,430 0 50 24 0 6

®Concentrating solar power dry cooling, no storage, and a solar multiple of 1.4.

Table 27. Cost and Performance Projection for a Concentrating Solar Power Plant with Storagea

VELEL]] Fixed Construction
Capital Cost | O&M Cost O&M Cost Schedule POR FOR
Year (S/kW) (S/MWh) (S/kW-Yr) (months) (%) (%)
2008 7280 - - - - -
2010 7060 0 50 24 0 6
2015 6800 0 50 24 0 6
2020 6530 0 50 24 0 6
2025 5920 0 50 24 0 6
2030 5310 0 50 24 0 6
2035 4700 0 50 24 0 6
2040 4700 0 50 24 0 6
2045 4700 0 50 24 0 6
2050 4700 0 50 24 0 6

® Concentrating solar power dry cooling, 6-hour storage, and a solar multiple of 2.
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$1,090/kW , 16%

$2,820/kW , 40%

m Solar Field
$544/kW , 8%
Heat Transfer Fluid (HTF) System

= Power Block
H Storage

= Engineering, procurement,
construction management services

$642/kW , 9%
m Owner's cost

15% \$664/kW , 9%

$1,300/kW , 18%

Total: $7,060/kW -35%

Figure 12. Capital cost breakdown for a trough concentrating solar power plant with storage

$1,090/kW , 15%

$2.700/kW . 38% m Heliostat Field

Receiver
$540/kW , 8%
 Tower

m Power block

$490/kW , 7% m Thermal Storage

m Contingency
$420/kW , 6%

= Engineering, procurement,
construction management services

m Owner's cost

950/KW , 14%
$ ’ T~_$680/kW , 10%

Total: $7,040/kW -35% +15%  g170/kwW , 2%

Figure 13. Capital cost breakdown for a tower concentrating solar power plant with storage
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3.6 WIND ENERGY TECHNOLOGIES

Black & Veatch has experience achieved in 10,000 MW of wind engineering, development,
and due diligence projects from 2005 to 2010. In addition, significant understanding of the
details of wind cost estimates was obtained by performing 300 MW of detailed design and
300 MW of construction services in 2008. Black & Veatch also has reviewed wind project
PPA pricing. This background was used to develop the cost estimates vetted in the WREZ
stakeholder process and to subsequently update that pricing and adjust owner’s costs. Costs
are provided for onshore, fixed-bottom offshore and floating-platform offshore wind
turbine installations. These cost and performance estimates are slightly more conservative
than estimates identified in O’Connell and Pletka 2007 for the “20% Wind Energy by 2030”
study. Improvements seen since 2004 to 2006 have been somewhat less than previously
estimated as the technology more fully matures. Additional improvement is expected but at
a slightly slower pace. There is both increased cost and increased performance uncertainty
for floating-platform offshore systems.

3.6.1 Onshore Technology

Black & Veatch estimated a capital cost at 1,980 $/kW +25%. Cost certainty is relatively
high for this maturing technology and no cost improvements were assumed through 2050.
Capacity factor improvements were assumed until 2030; further improvements were not
assumed to be achievable after 2030.

3.6.2 Fixed-Bottom Offshore Technology

Fixed-bottom offshore wind projects were assumed to be at a depth that allows erection of a
tall tower with a foundation that touches the sea floor. Historical data for fixed-bottom
offshore wind EPC projects are not generally available in the United States, but NREL
reviewed engineering studies and published data for European projects. Black & Veatch
estimated a capital cost at 3,310 $/kW +35%. Cost and capacity factor improvements were
assumed to be achievable before 2030; cost improvements of approximately 10% were
assumed through 2030 and capacity factor improvements were assumed for lower wind
classes through 2030.

3.6.3 Floating-Platform Offshore Technology

Floating-platform offshore wind technology was assumed to be needed in water depths
where a tall tower and foundation is not cost effective /feasible. Black & Veatch viewed the
floating-platform wind turbine cost estimates as much more speculative. This technology
was assumed to be unavailable in the United States until 2020. Fewer studies and published
sources exist compared with onshore and fixed-bottom offshore systems. Black & Veatch
estimated a 2020 capital cost at 4,200 $/kW +35%. Cost improvements of 10% were
assumed through 2030 and capacity factor improvements were assumed for lower wind
classes until 2030.

Table 28 through Table 33 present wind cost and performance data, including capacity
factors, for onshore, fixed-bottom offshore, and floating-platform offshore technologies.
Capital cost breakdowns for these technologies are shown in Figure 14 through Figure 16.

45
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Table 28. Cost and Performance Projection for Onshore Wind Technology

Construction
Capital Cost | Variable O&M | Fixed O&M Schedule POR | FOR

Year (S/kw) (S/MWh) (S/kW-yr) (Months) (%) | (%)
2008 2,060 - - - - -
2010 1,980 0 60 12 0.6 5
2015 1,980 0 60 12 0.6 5
2020 1,980 0 60 12 0.6 5
2025 1,980 0 60 12 0.6 5
2030 1,980 0 60 12 0.6 5
2035 1,980 0 60 12 0.6 5
2040 1,980 0 60 12 0.6 5
2045 1,980 0 60 12 0.6 5
2050 1,980 0 60 12 0.6 5

Table 29. Capacity Factor Projection for Onshore Wind Technology

Capacity Factor (%)

32 36 41 44 46

2010

2015 33 37 41 44 46
2020 33 37 42 44 46
2025 34 38 42 45 46
2030 35 38 43 45 46
2035 35 38 43 45 46
2040 35 38 43 45 46
2045 35 38 43 45 46
2050 35 38 43 45 46
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Table 30. Cost and Performance Projection for Fixed-bottom Offshore Wind Technology

Construction
Capita Cost | Variable O&M | Fixed O&M Schedule POR | FOR

Year (S/kw) (S/MWh) (S/kW-yr) (Months) (%) | (%)
2008 3,410 - - - - -
2010 3,310 0 100 12 0.6 5
2015 3,230 0 100 12 0.6 5
2020 3,150 0 100 12 0.6 5
2025 3,070 0 100 12 0.6 5
2030 2,990 0 100 12 0.6 5
2035 2,990 0 100 12 0.6 5
2040 2,990 0 100 12 0.6 5
2045 2,990 0 100 12 0.6 5
2050 2,990 0 100 12 0.6 5

Table 31. Capacity Factor Projection for Fixed-bottom Offshore Wind Technology

T
2010 36 39 45 48 50
2015 36 39 45 48 50
2020 37 39 45 48 50
2025 37 40 45 48 50
2030 38 40 45 48 50
2035 38 40 45 48 50
2040 38 40 45 48 50
2045 38 40 45 48 50
2050 38 40 45 48 50
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Table 32. Cost and Performance Projection for Floating-Platform Offshore Wind Technology

Construction
Capital Cost | Variable O&M | Fixed O&M Schedule POR | FOR

Year (S/kw) (S/MWwh) (S/kW-Yr) (Months) (%) | (%)
2020 4,200 0 130 12 0.6 5
2025 4,090 0 130 12 0.6 5
2030 3,990 0 130 12 0.6 5
2035 3,990 0 130 12 0.6 5
2040 3,990 0 130 12 0.6 5
2045 3,990 0 130 12 0.6 5
2050 3,990 0 130 12 0.6 5

Table 33. Capacity Factor Projection for Floating-Platform Offshore Wind Technology

I T
2020 37 39 45 48 50
2025 37 40 45 48 50
2030 38 40 45 48 50
2035 38 40 45 48 50
2040 38 40 45 48 50
2045 38 40 45 48 50
2050 38 40 45 48 50
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$100/kW , 5%

$79KkW , 4%

® Wind turbine
$257/kW , 13%

Distribution
m Balance of plant/Erection

® Engineering, procurement,
construction management services

= Owner's cost
$198/kwW , 10%

Total: $1,980/kW +25% 31,3461k, 68%

Figure 14. Capital cost breakdown for an onshore wind power plant

$189/kW , 6%
$165/kW , 5%

$894/kW , 27% = Wind turbine

Distribution
m Balance of plant/Erection

® Engineering, procurement,
construction management services

= Owner's cost

$1,665/kW , 50%

Total: $3,310/kW +35%
$397/kwW , 12%

Figure 15. Capital cost breakdown for a fixed-bottom offshore wind power plant
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$252/kW , 6%

$252/kW , 6% $1,890/kW , 45%

= Wind turbine

Distribution
m Balance of plant/Erection
® Engineering, procurement,

construction management services

= Owner's cost

$1,260/kW , 30%

Total: $4,200/kW +35% \$546/kW 13%

Figure 16. Capital cost breakdown for a floating-platform offshore wind power plant
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4 Cost and Performance Data for Energy Storage
Technologies

Selecting a representative project definition for compressed air energy storage (CAES) and
pumped-storage hydropower (PSH) technologies that can then be used to identify a
representative cost is extremely difficult; one problem is that a very low cost can be
estimated for these technologies if the best circumstances are assumed (e.g., use of existing
infrastructure). For example, an assumption can be made for CAES that almost no below
ground cost is contributed when building a small project that can be accommodated by an
abandoned gas well of adequate size. For PSH, one can assume only two existing reservoirs
need to be connected with a pump and turbine at the lower reservoir. These low cost
solutions can be compared to high cost solutions; for CAES, excavation of an entire cavern
out of hard rock could be assumed, and for PSH construction of new reservoirs and supply
of pump/turbine and interconnections between reservoirs could be assumed. These
scenarios are entirely different from possible low cost or mid-cost options. While this
situation makes identifying a representative, or average, project difficult, this selection must
be made before the discussion of costs can be opened. The design options and associated
costs for CAES and PSH are unlimited. History is no help because circumstances are now
different from those that existed when the previous generation of pumped hydropower was
built and because there are not a large number of existing CAES units to review. Another
issue with PSH is that transmission has been equally challenging with cost and
environmental issues limiting pumped options.

No CAES or PSH plants have been built recently. Further, in the case of PCH, the Electric
Power Research Institute has indicated, “scarcity of suitable surface topography that is
environmentally acceptable is likely to inhibit further significant domestic development of
utility pumped-hydro storage.”5

Black & Veatch initially selected point estimates for CAES and PSH with ranges around
points that can capture a broad range of project configuration assumptions. The
disadvantage of the storage estimates initially selected is that they might not adequately
reflect the very lowest cost options that may eventually be available. However, the
advantage is that they are examples of what real developers have recently considered for
development; developers have considered projects with these costs and descriptions to be
worthy of study. They are not the least cost examples that could someday be available for
consideration by developers, but they are recent examples of site and technology
combinations that developers actually have had available for consideration. In addition, the
PSH example is of relatively small capacity that may be suitable in a larger number of
locations; it is not a less expensive, larger capacity system that may not be as available in
many parts of the country. Lastly, because Black & Veatch views the costs as mid-range, they
may be considered reasonably conservative. Black & Veatch recognizes that it could have
chosen lower cost cases, but the cases initially shown here are representative of projects
that developers have actually recently considered.

5 Pumped Hydroelectric Storage, http:
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4.1 COMPRESSED AIR ENERGY STORAGE (CAES) TECHNOLOGY

A confidential CAES in-house reference study for an independent power producer has been
used for the point estimate, and the range was based on historical data. A two-unit
recuperated expander with storage in a solution-mined salt dome was assumed for this

estimate. Approximately 262 MW net with 15 hours of storage was assumed to be provided.

Five compressors were assumed to be included. A 2010capital cost was estimated at 900
$/kW -30% + 75%. No cost improvement was assumed over time . Table 34 presents costs
and performance data for CAES. Table 535 presents emission data for the technology.
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2008
2010
2015
2020
2025
2030
2035
2040
2045
2050

CIOT)
4910

4910
4910
4910
4910
4910
4910
4910
4910

Table 34. Cost and Performance Projection for a Compressed Air Energy Storage Plant (262 MW)

Quick
Spin Start
Variable Fixed Round- Construction Ramp Ramp

o&M o&M Trip FOR | POR Schedule Rate Rate
($/MWh) | ($/kW-year) | Efficiency | (%) (%) (Months) (%/min.) | (%/min.)

1.55 11.6 1.25 3 4 18 50 10 4
1.55 11.6 1.25 3 4 18 50 10 4
1.55 11.6 1.25 3 4 18 50 10 4
1.55 11.6 1.25 3 4 18 50 10 4
1.55 11.6 1.25 3 4 18 50 10 4
1.55 11.6 1.25 3 4 18 50 10 4
1.55 11.6 1.25 3 4 18 50 10 4
1.55 11.6 1.25 3 4 18 50 10 4

Table 35. Emission Rates for Compressed Air Energy Storage

Hg
S0, NOy Micro | PM10 | CO,
(b/hr) | (b/hr)y | (bmr) | abmr) | (kpph)
3.4 47 135

0 11.6
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The capital cost breakdown for the CAES plant is shown in Figure 17.

$60/KW , 7%

$30kW , 3% H Turbine

$270/kW , 30%
Compressor

m Balance of plant
= Cavern

= Engineering, procurement,
construction management services

0,
$360/kW , 40% \_$130 KW, 14% ™ Owner's cost

Total: $900/kW -30% + 75% $50/kW , 6%

Figure 17. Capital cost breakdown for a compressed air energy storage power plant

CAES plant cost savings will occur in all cost categories over time.

4.2 PUMPED-STORAGE HYDROPOWER TECHNOLOGY

A confidential in-house reference study for an independent power producer was used for
the point estimate, and the range was established based on historical data. The PSH cost
estimate assumed a net capacity of 500 MW with 10 hours of storage. A 2010 capital cost
was estimated at 2,004 $/kW +50%. Appendix D provides additional detail on cost
considerations for PSH technologies. This is a mature technology with no cost improvement
assumed over time.. A list of current FERC preliminary licenses indicates an average size
between 500 and 800 MW. Cost and performance data for PSH are presented in Table 36.
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Table 36. Cost and Performance Projection for a Pumped-Storage Hydropower Plant (500 MW)

Capital Variable Fixed Round-Trip Construction
Cost o&M o&M Efficiency Schedule
($/kw) ($/Mwh) | ($/kW-yr) (%) (Months)
2008 2297 - - - - - - - - -
2010 2230 0 30.8 0.8 3.00 3.80 30 33 50 50
2015 2230 0 30.8 0.8 3.00 3.80 30 33 50 50
2020 2230 0 30.8 0.8 3.00 3.80 30 33 50 50
2025 2230 0 30.8 0.8 3.00 3.80 30 33 50 50
2030 2230 0 30.8 0.8 3.00 3.80 30 33 50 50
2035 2230 0 30.8 0.8 3.00 3.80 30 33 50 50
2040 2230 0 30.8 0.8 3.00 3.80 30 33 50 50
2045 2230 0 30.8 0.8 3.00 3.80 30 33 50 50
2050 2230 0 30.8 0.8 3.00 3.80 30 33 50 50
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The capital cost breakdown for the pumped-storage hydropower plant is shown in
Figure 18.

$370/kW , 17% $420/kW , 19%

m Upper reservoir
Tunels
___$135,6% ® Powerhouse excavation
$80,4% ™ Powerhouse

= Engineering, procurement,

$390/kW , 17% construction management services

m Owner's cost

Total: $2,230/kW +50% $835/kW , 37%

Figure 18. Capital Cost breakdown for a pumped-storage hydropower plant

Pumped hydroelectric power plant cost savings will occur primarily in the powerhouse
category over time.

4.3 BATTERY ENERGY STORAGE TECHNOLOGY

A confidential in-house reference study for an independent power producer has been used
for the point estimate, and the range has been established based on historical data. The
battery proxy was assumed to be a sodium sulfide type with a net capacity of 7.2 MW. The
storage was assumed to be 8.1 hours. A capital cost is estimated at 3,990 $/kW (or 1,000
$/kW and 350 $/kWh) +75%. Cost improvement over time was assumed for development
of a significant number of new battery options. Table 37 presents cost and performance
data for battery energy storage. The O&M cost includes the cost of battery replacement
every 5,000 hours.
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Table 37. Cost and Performance Projection for a Battery Energy Storage Plant (7.2 MW)

Quick

Spin Start

Capital Variable Fixed Round-Trip Construction in. ET]) ET])

Cost o&M o&M Efficiency Schedule Rate Rate

($/kw) ($/Mwh) | ($/kW-yr) (%) (Months) (%/sec) | (%/sec)

2008 4110 - - - - - - - - -
2010 3990 59 25.2 0.75 2.00 0.55 6 0 20 20
2015 3890 59 25.2 0.75 2.00 0.55 6 0 20 20
2020 3790 59 25.2 0.75 2.00 0.55 6 0 20 20
2025 3690 59 25.2 0.75 2.00 0.55 6 0 20 20
2030 3590 59 25.2 0.75 2.00 0.55 6 0 20 20
2035 3490 59 25.2 0.75 2.00 0.55 6 0 20 20
2040 3390 59 25.2 0.75 2.00 0.55 6 0 20 20
2045 3290 59 25.2 0.75 2.00 0.55 6 0 20 20
2050 3190 59 25.2 0.75 2.00 0.55 6 0 20 20
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The capital cost breakdown for the battery energy storage plant is shown in Figure 19.

$600 /kW, 15%

$1920/kW, 48% $140/kW, 4%

m Owner's Cost

m Engineering, Procurement,
Construction Management

Services .
W Power Conversion

W Battery
$1330/kW, 33%

Total: $3,990/kW +75%
Figure 19. Capital Cost Breakdown for a Battery Energy Storage Plant

Battery energy storage plant cost reductions will occur primarily in the battery cost
category over time.
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Appendix A. Energy Estimate for Wave Energy
Technologies

RESOURCE ESTIMATE

This appendix documents an analysis of the wave energy resource in the United States and
provides the basis for information presented in Section 0 above.

Coastline of the United States

Using Google Earth, Black & Veatch sketched a rough outline of the East and West Coasts of
the United States, and divided each into coastal segments to match the available wave data,
as described in Figure A-1 and Table A-1. The states of Alaska and Hawaii were not included.

Wi
E1

W2
E2;

W3

E3

Figure A-1. Designated Coastal Segments

W1: Neah Bay, WA (26.5 kW/m @ ? m) E1: Portland, ME(4.9 kW/m @ 19 m)
W2: Coquille, OR (21.2 kW/m @ 64 m) E2: Middle (13.8 kW/m @ 74 m)
W3: San Francisco, CA (20 kW/m @ 52 m) E3: South East ( kW/m @ m)

Table A-1. Length of Coastlines in United States

Coastal Segment | Coastline Length (km)

w1 238 Washington
W2 492 Oregon
w3 1322 California
et | sl
El 465 Maine—Massachusetts
E2 942 Massachusetts—North Carolina
E3 1390 North Carolina—Florida
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Wave Energy Resource

Wave energy resource data for West Coast sites (Washington, Oregon, and California) and
northern East Coast sites (Maine and Massachusetts) were extracted from several relevant
reports (EPRI n.d.).

In addition to data from a small number of specific buoys, EPRI (n.d.) contained annual
average power for sites along the coasts of selected states, as shown on Figure A-2. These
data were used to estimate the wave energy resource for the contiguous United States.
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Figure A-2. Wave Flux for Maine, Washington, and Oregon

In addition to the EPRI data, wave flux results (in kW/m), from Kane (2005, Table 8) were
also used to estimate California’s wave energy resource as shown in Figure A-3. Most sites
assessed in Kane are deeper than 100 m, but approximately 3 of the 10 sites are from
shallower buoys, including Del Norte (60 m), Mendocino (82 m), and Santa Cruz (13 m, 60-
80 m).
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Figure A-3. Wave Flux for California

(Coastal segment W3, Figure A-1) (Kane 2005, Table 8)

The available data were used to estimate an average wave energy resource for each coastal
segment. As a spot check, the EPRI (n.d.) cites 20 kW/m wave flux at 52-m depth at the San
Francisco site, which approximately matches the 30 kW/m cited by Kane (2005, Table 8) for
San Francisco at a deep site. Consequently, both studies were used with relative confidence.
No wave resource data were found for the central (E2, Figure A-1) and southern (E3) East
Coast.

Normalizing to 50-m Depth

All wave resources were normalized to a 50-m depth contour. This depth is believed to
represent for the next 10 years the average depth targeted by most wave energy developers,
and is the basis for the cost estimates presented below. Within the next 50 years, exploiting
the wave energy resource at greater depths will likely be possible. While more energy may
be available at deeper sites, it might not be as commercially exploitable, as the wave
direction would be more variable and grid connection costs would increase significantly.

The wave energy data presented above are sourced from deep water off the continental
shelf. Results from a study by Queen’s University Belfast & RPS Group (Folley et al. 2009)
were used to estimate the resource at 50-m depth. Using wave data and modeling for the
European Marine Energy Centre (EMEC) site in Scotland, Folley et al. calculated the gross
(omni-directional), net (directionally resolved), and exploitable (net power less than four
times the mean power density) for a number of site depths. Figure

A-4 shows the results from this study.

Given the lack of other available data, Black & Veatch assumed the EMEC results apply to the
United States and used them to estimate gross power at 50-m depth from U.S. offshore wave
data from the previously mentioned sources (taken to be offshore - all directions). By
multiplying the U.S. offshore data by 23.5/41 (as read from Figure A-4), the wave flux was
normalized to 50-m depth.
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Figure A-4. Gross v. Exploitable Power at Varying Sea Depths
(Folley et al. 2009, p. 7)

However, the particular site conditions at the EMEC site might mean these conclusions are
not applicable to all sites. Local bathymetry can create high and low resource areas, and the
seabed slope is relatively steep at the EMEC site, which reduces the distance between deep
and shallow sites and the energy dissipated between them. It is, for example, clear from
Figure A-2 that the wave energy resource dissipation from offshore to near shore is much
higher in Oregon than it is in Washington.

Additional studies are needed to establish the validity of this relationship for the U.S.
coastline, but it is believed to be a reasonable first estimate.

Directionality

Black & Veatch was not able to locate directional wave data for U.S. sites; a directionality of
0.9, which has historically been used for UK wave energy sites, was therefore assumed for
the Base Case.

A Pessimistic Scenario (low-deployment) and an Optimistic Scenario (high deployment) were
developed to reflect the uncertainty in the U.S. wave resource. In the Pessimistic Scenario and
the Optimistic Scenario, factors of 0.8 and 1.0 respectively were applied to reflect the fact that
at some sites the wave resource is more focused than at others (particularly in shallower
waters) and that some wave devices are able to cope with directionality more efficiently than
others (e.g., point absorbers).

Spacing

The spacing between the devices was not considered in the estimate of the wave energy
resource, as the resource study is based on available wave energy per wave front. Hence, no
farm configuration was considered for the wave devices, and energy available is based only
on a percentage of extraction from the available resource.

BLACK & VEATCH CORPORATION | Appendix A. Energy Estimate for Wave Energy Technologies




NATIONAL RENEWABLE ENERGY LABORATORY (NREL) | COST AND PERFORMANCE DATA FOR POWER
GENERATION TECHNOLOGIES

Conversion from Absorbed Power to Electrical Power

A wave energy converter efficiency of 70% from the absorbed power to the electrical power
generated at shore was generally assumed, as 70% is the typical value used for wave devices.
In the Pessimistic Scenario, efficiency of 60% is assumed and 80% is assumed in the
Optimistic Scenario.

Exploitable Coastline

In the Base Case, 50% of the coastline length was estimated to be exploitable. In the
Optimistic Scenario, the full length of coastline was considered exploitable, reflecting the fact
that if a site would not be suitable for development at 50 m in the next few years, it might be
exploitable at deeper or shallower waters in the next 50 years. Under the Pessimistic
Scenario, 25% of the coastline was considered exploitable.

Extractable Energy from the Wave Resource

Clearly, the whole energy resource cannot be extracted from the wave front without
impacting the environment and the project economics. Black & Veatch did not consider
environmental issues and set the criteria for extractable wave energy on the economical cut-
off point. As a wave energy project is believed to be uneconomical for wave resource lower
than a 15 kW/m threshold, the percentage of extractable power compared to the available
resource was set to ensure the available wave resource does not drop below this economic
threshold.

Wave Energy Regime
The wave resource was classified into wave energy regimes as shown in Table A-2.

Table A-2. Wave Energy Regime Classification

Wave Energy Regime | Wave Flux at 50-m Depth (kW/m)

Very Low <15
Low 15-20
Medium 20-25
High >25

The wave energy resource (in kW/m) data were reviewed for each site, and a split in the
resource was estimated (Table A-3). For example, because approximately 10 of the 13 data
points for the W2 (Oregon) coastline have a wave energy resource above 25 kW/m, 75% of
the resource was estimated as high,” with the remainder being estimated as “medium.”

Table A-3. Wave Energy Regime Split

I T T T
wi - -

100% 0%
w2 = = 25% 75%
w3 - 100% - -
El 100% = = =
E2 100% - - -
E3 100% = = =
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Coastal segment E1 (Figure A-1), with a peak average offshore wave energy resource of less
than 20 kW/m, corresponding to an equivalent wave energy resource of less than 11 kW/m
at 50 m, was classified as “very low” and was not counted in the wave resource estimate.
Coastal segments E2 and E3 were both assumed to have a milder wave regime than E1, and
therefore to also fall into the “very low” category and were not included in the resource
estimate.

Wave Energy Mean Annual Resource

By multiplying the average wave energy resource (at 50 m depth) for each segment by the
coastal length, and the wave energy regime split (Table ATable -3), the U.S. wave energy
resource was estimated for the Base Case as shown in Table A-4. This estimate does not
construe any device capacity factors but does take into account the directionality,
efficiencies, and exploitable percentage explained above. The values are given in MW, and
hence they represent mean annual electrical power.

Table A-4. Mean Annual U.S. Wave Energy Resource (MW)—Base Case

W1 - 707 - 707

W2 = 476 1,429 1,905
W3 1,539 - - 1,539
West Total 1,500 1,200 1,400 4,100
East Total -

TOTAL 1,500 1,200 1,400 4,100

As explained above, the mean annual U.S. wave energy resource for the Pessimistic and
Optimistic Scenarios are shown in Table A-5 and Table A-6 respectively, consistent with the
directionality, the spacing, and the percentage of coastline exploitable assumptions for these
Scenarios described above.

Table A-5. Mean Annual U.S. Wave Energy Resource (MW)—Pessimistic Scenario

w1 - 269 - 269

W2 = 181 544 726
W3 586 - - 586
West Total 600 500 500 1,600
East Total -
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Table A-6. Mean Annual U.S. Wave Energy Resource (MW)—Optimistic Scenario

W1 -

1,795 - 1,795
W2 - 1,210 3,629 4,838
w3 3,908 - - 3,908
West Total 3,900 3,000 3,600 10,500
East Total -

Capacity Factor

The U.S. wave resource is smaller than the UK resource. Black & Veatch based its cost
estimates on UK-based technologies designed mostly for UK sites. The rated power and
power matrix that is being used in this cost estimate was developed for an average UK site of
approximately 30 kW /m, which is higher than for any U.S. site. Typically, technology
developers would change the rated power conditions and tuning of their device to match a
lower power resource site, however, in this analysis the technologies have not been
optimized for the different site conditions.

Table A-7 shows the capacity factors that were applied in the cost estimates for the different
resource bands. As explained above, these are lower than they would be if the device were
optimized specifically for a U.S. site rather than for a UK site, but this is not expected to make
a significant difference to the results, bearing in mind the other potential uncertainties in the
analysis.

Table A-7. Capacity Factors for the Different Resource Bands in the United States

Representative Site | Capacity Factor

Low (15 kW/m =20 kW/m) Massachusetts 15%
Medium (20 kW/m—-25 kW/m) Oregon 20%
High (25 kW/m—30 kW/m) UK 25%

Installed Capacity Limits in the United States

The values in Tables A-4 to A-6 are annual average power generation as they were calculated
from the annual wave energy resource available from the wave front. To estimate the
corresponding installed capacity, the values stated above were divided by the capacity
factors given in Table A-7. Clearly, major uncertainties are inherent to the wave resource in
the United States, and hence the total wave energy resource ranges from 9,000 MW to 55,000
MW electrical installed capacity (including efficiencies), as shown in Table A-8 and

Figure A-5.
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Table A-8. U.S. Wave Energy Resource (MW)—Installed Capacity Summary for all Scenarios

Low Band Medium Band High Band Total
(15-20 kW/m) (20-25 kW/m) (>25 kW/m)

Pessimistic
Base Case

Optimistic

60000
50000
40000
30000

20000

Installed Capacity (MW)
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Figure A-5. Wave resource estimate for different scenarios
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COST OF ENERGY ESTIMATE

To forecast the future cost of energy of wave power in the United States, a number of key
assumptions must be made. Initially, a deployment scenario must be generated to forecast
the potential growth of the industry; a starting cost of energy must be determined based on
the current market costs; and, a learning rate or curve is required to reflect potential
reductions in the cost of energy with time. This section details Black & Veatch’s methods to
determine a future forecast of the potential economics of the wave power industry in the
United States.

Given the relative uncertainties due to the early stage of the wave power market, an
Optimistic Scenario, a Base Case, and a Pessimistic Scenario were considered for the
deployment rates, cost of electricity, and learning rates. The Base Case represents Black &
Veatch’s most likely estimate, while the Optimistic and Pessimistic Scenarios represent the
potential range of the primary uncertainties in the analysis.

Wave Deployment Estimate

Global Deployment

Global deployment is required to drive the learning rate of a technology; therefore, Black &
Veatch developed an assumption for the deployment of wave energy converters globally to
2050. This estimate was made identifying the planned short term (to 2030) future
deployments of the leading wave energy converter technologies. The growth rate from 2020
to 2030 was then used as a basis to estimate the growth to 2050. This growth rate was
decreased annually by 1% from 2030 and each subsequent year in order to represent a
natural slowing of growth that is likely to occur. The year 2030 was chosen as the start date
for the slowdown as this would represent approximately 20 years of high growth, which is
reasonable based on slowdowns experienced in other industries (e.g., wind) that have
reflected resource and supply chain constraints.

Not all developers are likely to prove successful, and naturally, not all planned installations
will proceed. As such, weighting factors were applied to reflect the uncertainty related to
both the developers’ potential success and their projects’ success.

Deployment in the United States

Deployment in the United States has been based on the growth rate of global deployment.
The current installed capacity and the planned installed capacity for 2010 in the United
States were calculated. These starting values were then used in combination with the global
growth rate to determine the scenarios for U.S. deployment to 2050. The growth rates for the
Optimistic Scenario, the Base Case, and the Pessimistic Scenario were based on 25% of high,
16% of base, and 8% of low global deployment scenarios respectively and therefore each
was assigned a unique growth rate. The total resource installed capacities estimates for the
scenarios calculated above were applied. Figure A-6 shows the results of the analysis.
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Figure A-6. Deployment Scenarios for Wave Power in the United States to 2050

The analysis shows that the United States could install to approximately13 gigawatt (GW) by
2050 in the Base Case with an Optimistic deployment scenario of approximately 28.5 GW; the
Pessimistic deployment scenario installed 2.5 GW by 2050; none of the scenarios reaches its
respective deployment limit. The growth rates vary among the deployment scenarios; these
different rates are the major contributing factor to the large variance among the scenarios
and reflect the current lack of understanding of the U.S. resource and the early stage of
development of the wave energy converter industry.

Deployment Assumption

Given the relatively low energy density of U.S. wave resource sites, it was assumed that 1)
developers would aim to maximise project economics for early projects and would thus
deploy only at sites in the high-band wave resource, 2) that when this is exhausted, the
medium-band resource sites would be exploited, and 3) that the low resource sites would be
used only after the medium-band resource was exhausted. It is also assumed that the effects
of the learning curve will make the medium- and low-resource sites more feasible in the
future. This order of exploitation is a key assumption used throughout the cost modelling
and will naturally result, as seen below, in distinct offsets in cost of electricity projections at
the points of transition between the resource bands.

Deployment Constraints

The deployment growth is limited only by the resource constraints. It was assumed that all
other factors impacting deployment would be addressed, including but not limited to:
financial requirements, supply chain infrastructure, site-specific requirements, planning, and
supporting grid infrastructure.
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Learning

To form a judgment as to the likely learning rates that can reasonably be assumed for the
coming years, it is appropriate to first consider empirical learning rates from other emerging
renewable energy industries. This section provides an overview of learning experience from
similar developing industries, suggests applicable learning rates for wave technology, and
considers scenarios for future generation costs. Figure A-7 shows learning rate data for a
range of emerging renewable energy technologies.
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Wind power - average (82%)
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Figure A-7. Learning in Renewable Energy Technologies

(IEA 2000)

Cost and cumulative capacity are observed to exhibit a straight line when plotted on a log-log
diagram; mathematically, this straight line indicates that an increase by a fixed percentage of
cumulative installed capacity gives a consistent percentage reduction in cost. For example,
the progress ratio for photovoltaics during 1985-1995 was approximately 65% (learning
rate approximately 35%), and the progress ratio for wind power between 1980 and 1995
was 82% (learning rate 18%).

Any discussion as to the likely learning rates that may be experienced in the wave energy
industry will be subjective. The closest analogy for the wave industry has been assumed to
be the wind industry. A progress ratio as low as wind energy (82%) is not expected for the
wave industry for the following reasons:

B In wind, much of the learning was a result of doing “the same thing bigger” or “upsizing”
rather than “doing the same or something new.” This upsizing has probably been the
single most important contributor to cost reduction for wind, contributing approximately
7% to the 18% learning rate.6 Most wave energy devices (particularly resonant devices)
do not work in this way. A certain size of device is required for a particular location to
minimize the energy cost, and simply making larger devices does not reduce energy costs
in the same way. Nevertheless, wave devices can benefit from the economies of scales of
building farms with larger devices and larger numbers of devices.

® See, for example, Coulomb and Neuhoff 2006, which calculates an 11% learning rate for wind

excluding learning due to “upsizing.”
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B  Unlike wind in which the market as mostly adopted a single technical solution (3-bladed
horizontal-axis turbine), there are many different technology options for wave energy
devices and there is little indication at this stage as to which technology is the best
solution. This indicates that learning rate reductions will take longer to realize when
measured against cumulative industry capacity.

The learning rates for wave energy converters have been developed as per the above
discussion and are presented in Table A-9. The learning rates for the United States were
assumed to be 1% less than what would be expected in the UK, as the energy densities of the
perspective sites are lower (which suggests that there may be less room for cost
improvement).

Table A-9. Learning Rates

m Learning Rate

Optimistic  15%
Base Case 11.5%

Pessimistic 8%

Cost of Energy
Cost Input Data

Black & Veatch used its experience in the wave energy converter industry to develop a cost
of electricity for a first 10-MW farm assuming 50 MW installed globally, which effectively
represents the cost of the initial commercial farm; these costs are presented in Table A-10.
The costs presented are considered an industry average covering both off-shore and near-
shore wave technologies. Learning rates were applied to the cost of electricity only after the
50 MW of capacity was installed worldwide.
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Table A-10. Cost Estimate for a 10-MW Wave Farm after Installation of 50 MW

Costs (S million) Performance (%)
Resource Costs Capital Operating Capacity Factor Availability Cost of Electricity(c/kWh)
(annual)

23% 88%

High-band Resource Pessimistic
(25-30 kW/m)

Base Case 62 3.9 25% 92% 50
Optimistic 50 3.4 28% 95% 37
Medium-band Resource WZulkiild 77 4.8 18% 88% 91
(20-25 kw/m) Base Case 66 41 20% 92% 67
Optimistic 53 3.5 22% 95% 49
Low-band Resource Pessimistic 81 5.0 14% 88% 127
(15-20 kw/m) Base Case 68 4.4 15% 92% 94
Optimistic 56 3.8 17% 95% 69

The Pessimistic and Optimistic Scenarios were generated to indicate the uncertainties in the analysis.
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General Assumptions
These general assumptions were used for this analysis:

Project life: 20 years
Discount rate: 8%.

Device availability: 90% in the Base Case, 92% in the Optimistic Scenario, and 88% in the
Pessimistic Scenario.

Also, the cost of electricity presented is in 2008 dollars and future inflation has not been
accounted for.

Cost of Energy

The cost of electricity directly depends on the learning curve and the deployment rate. Figure
A-8 shows the cost of electricity forecast for the Base Case learning rate and the Base Case
deployment scenario (Table A-9 and Figure A-6 respectively) based on the Optimistic, Base
Case, and Pessimistic costs (Table A-8). The Optimistic and Pessimistic curves in the figure
represent the upper and lower cost uncertainty bands for the Base Case deployment
assumption and learning rate.
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Figure A-8. Cost of energy projection with installed capacity for Base Case deployment and learning rates

The Base Case cost of energy falls to 17c/kWh after approximately 5.5GW is installed
however, the cost of electricity then increases as the best sites have been exploited and is
27c¢/kWh after 13GW is installed (2050). The two spikes in the graph show the effect of
moving from the high-band resource to the medium- band resource and from the medium-
band to the low- band resource.

Figure A-9 shows the Optimistic deployment scenario and learning rates with the Optimistic,
Base Case, and Pessimistic costs. These assumptions have a considerable effect on the cost of
electricity, with the Optimistic cost of electricity reducing to a low point of approximately
8c/kWh (Base Case 12c/kWh) after approximately 14 GW is installed before rising as the
high-band resource is exhausted and the medium-band resource is used; the cost of
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electricity then falls to approximately 9c/kWh (Base Case 13c/kWh) after 28.5 GW is
installed. Sufficient resource is considered to be available so that the low-band resource is
not required by 2050.
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Figure A-9. Cost of energy (projection with installed capacity for Optimistic
deployment and learning rates

Figure A-10 shows the Pessimistic deployment and learning rates with the Optimistic, Base
Case, and Pessimistic costs. In this scenario, there are no high-band resource sites; therefore,
the analysis starts from the medium-band resource before moving to the low-band resource.
The Pessimistic cost of electricity falls to a low point of approximately 34c/kWh (Base Case
24c/kWh) after approximately 2GW is installed; the installations then require the low-band
resource where the cost of electricity finishes on 42c/kWh (Base Case 31c/kWh) after 2.5GW
is installed.
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Figure A-10. Cost of energy (c/kWh) over projection with installed capacity for
Pessimistic deployment and learning rates

Capital and Operating Costs

The capital costs for the Base Case, Optimistic, and Pessimistic Scenarios and the Base Case
operating expenditure costs to 2050 are shown in Table A-11. As stated above, developers
were assumed to install first at sites in the high-band resource, then at sites in medium-band
resources, and finally at sites in the low-band resource; in Table A-11, the costs highlighted
in green, orange, and red correspond to a high, medium and low resource bands,
respectively. The construction schedule and outage rates relate to the Base Case. The data in
Table A-11 relate directly to the costs projected in Figure A-8; the Base Case overnight costs
were taken from the Base Case (middle) curve in Figure A-8; the low overnight costs were
taken from the best case (lower curve) of the Optimistic Scenario (Figure A-9); and, the high
overnight costs were taken from the worst case (upper curve) of the Pessimistic Scenario
(Figure A-10).
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Table A-11. Capital and Operating Costs to 2050

Optimistic Pessimistic
Overnight Cost | Overnight Cost

Base Case Base Case —High —Low Base Case Construction Planned

Capacity Overnight Cost Deployment/ Deployment/ Fixed O&M Schedule Outage Rate Forced Outage

Factor (%) ($/kW) Learning Rate | Learning Rate ($/kW-YT) (Months) (%) Rate (%)
2008
2010 25% 14,579 11,400 18,482 741 24 1% 7%
2015 25% 9,336 6,252 13,558 474 24 1% 7%
2020 25% 7,030 4,283 11,308 357 24 1% 7%
2025 25% 5,756 3,282 9,886 292 24 1% 7%
2030 25% 4,782 2,564 8,714 243 24 1% 7%
2035 25% 3,989 2,015 7,746 203 24 1% 7%
2040 25% 3,451 1,662 7,059 175 24 1% 7%
2045 20% 4,094 1,888 6,603 208 24 1% 7%

The data for the Base Case and Optimistic Scenarios— which assume the same (Base Case) cost of electricity starting point in 2015, along with the estimated
cumulative installed capacity in the United States—are also presented in Table A-12. The following results are taken from the mid cases of the Base Case
and Optimistic Scenarios).
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Table A-12. Capital and Operating Costs to 2050 (Same Starting Costs—Middle Cases)

MW Installed (in Base Case Overnight Base Case Fixed MW Installed (in Base Case Overnight Base Case Fixed
u.s.) Cost ($/kW) O&M ($/kW-yr) u.s.) Cost ($/kW) O&M ($/kW)

2030 140 4,782 243 304 3,830 195
2035 371 3,989 203 804 3,009 153
2040 670 3,451 175 1,452 2,482 126
2045 881 4,039 205 1,910 2,804 142
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Data Confidence Levels

The uncertainty associated with the resource data is discussed in the resource estimate section
above. The greatest uncertainty for resource estimates stems from the fact that the available data is
located mostly in very deep regions that would not be suitable for installation of wave energy
devices. As a consequence, the data were extrapolated to shallower regions. This major uncertainty
for the West Coast resource could be reduced by using hydrodynamic models to estimate the wave
energy resource at different depths?”. The total lack of data for the middle (E2, Figure A-1) and
lower (E3) East Coast of the United States also adds uncertainty to the resource and cost estimates.
However, because the wave energy resource is believed to be relatively small in these regions, the
U.S. resource assessment could be improved by investigating the remaining areas (E1, Figure A-2)
to confirm that the wave energy resource is not significant on the East Coast.

The cost data provided in this report were based on Black & Veatch’s experience working with
leading wave technology developers, substantiated by early prototype costs and supply chain
quotes. These data are believed to represent a viable estimate of future costs; however, the industry
is still in its infancy; and therefore these costs are in the main estimates. This uncertainty is
reflected in the relatively large error bands.

The deployment scenarios were based on potential installations globally deemed realistic; however,
they are a forecast and therefore subject to significant uncertainty. Deployment will ultimately be
driven by numerous variables, including financing, grid constraints, government policy, and the
strength of the supply chain.

Summary

The deployment analysis indicates that approximately 12.5 GW of wave generation could be
installed in the United States by 2050 in the Base Case with approximately 27 GW by 2050 under an
Optimistic (high-deployment) scenario, and 2.5 GW by 2050 under a Pessimistic (low-deployment)
scenario. None of the scenarios reach their respective resource ceilings.

The cost of electricity analysis estimates a 17c/kWh cost of electricity for Base Case assumptions
after approximately 5GW is installed (2050 Base Case installed capacity); after approximately 13
GW is installed the cost of electricity is 27c/kWh. In the Optimistic Scenario (deployment rate,
learning rate, and costs)), the cost of electricity is estimated to be as low as 9c/kWh after
approximately 28.5GW is installed (2050). In the Pessimistic Scenario, the cost of electricity after
approximately 2.5GW is installed (2050) is estimated at 42c/kWh.

7 Not only the mean wave power (kW/m) must be assessed, but the yearly wave occurrence data to produce
Hs/Te scatter diagrams must also be assessed, as these are crucial to apply to device performance to estimate
capacity factors.

Ew 79



NATIONAL RENEWABLE ENERGY LABORATORY (NREL) | COST AND PERFORMANCE DATA FOR POWER
GENERATION TECHNOLOGIES

Appendix B. Energy Estimate for Tidal Stream Technologies

This appendix documents an analysis of the tidal energy resource in the United States and provides
the basis for information presented in Section 0 above.

RESOURCE ESTIMATE

Raw Resource Assessment

Black & Veatch sourced tidal stream energy data from existing EPRI tidal stream energy literature
(EPRI n.d.) for West Coast sites (Washington and California) and northern East Coast sites (Maine
and Massachusetts). The results are summarized in Table B-1 for the contiguous United States.

Table B-1. Raw Resource Assessment Summary

Mean Annualised Cross- Mean Annualised

Power Density section Available Power
(kw/m?) Area (m?) (MW)

\ESEEIE86 Blynman Canal 2 0.93 18.2 0.02
Muskeget Channel 25 0.95 14000 13.3
Woods Hole Passage 4 1.32 350 0.5
Cape Cod Canal 11 2.11 1620 3.4
Lubec Narrows 6 5.5 750 4.1
Western Passage 55to 75 2.2 16300 35.9
Outer Cobscook Bay 18 to 36 1.64 14500 23.8

3in Narrow
Bagaduce Narrows 18 to 24 off 1.94 400 0.8
Castine
Penobscot River 18to 21 0.73 5000 3.7
Kennebec River entrance 9to 20 0.44 990 0.4
Piscataqua River 10to 14 1.48 2300 3.4

Washington 42 1.7 62600 106.4
California 90 32 74100 237.1

The sites highlighted in Table B-1 were retained after considering depth and resource constraints.
Only sites of depth greater than approximately 20 m and power density greater than 1 kW/m? were
believed to be suitable for commercial tidal stream energy extraction. In any case, the sites not
highlighted have a negligible contribution to the total)
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Based on an understanding that EPRI focused its research on the most promising states, no other
data than that from EPRI were reviewed and therefore the potential tidal stream resource for other
locations was not assessed directly. . A cursory investigation of the U.S. coastline revealed other
potentially suitable sites such as Long Island Sound, Chesapeake Bay, and Rhode Island.
Assumptions about the total U.S. potential are discussed in the resource limits section below.

To estimate the amount of energy that might be actually produced from tidal energy converters
(TECs), three significant impact factor (SIF)8 values were applied to all sites corresponding to the
three different scenarios as follows: 10% SIF was applied to the Pessimistic Scenario, 20% SIF to the
Base Case, and 50% to the Optimistic Scenario. The extractable power results are summarized in
Table B-2.

Table B-2. Extractable Resource Assessment Summary

Cavaciable Pover (1)

Pessimistic Base Case Optimistic
Scenario Scenario

Massachusetts Muskeget Channel

) Western Passage 4 7 18
Maine
Outer Cobscook Bay 2 5 12
Washington Washington 11 21 53
California California

____

The total extractable resource varies from approximately 40 MW to 200 MW
(approximately 80 MW for the Base Case).

Resource Limits

To account for yet to be discovered sites, a coefficient was applied to the three total values obtained
in the raw resource assessment section above. The results are shown in Table B-3.

Table B-3. Estimated Resource Limits

- Extractable Power (MW)

- Pessimistic Scenario | Base Case | Optimistic Scenario

Total
Multiplier 1 2 10
Grand Total 42 167 2082

81n 2004 and 2005, as part of the UK Marine Energy Challenge (MEC), Black & Veatch defined a “significant
impact factor” (SIF) to estimate the tidal resource extractable in the United Kingdom, representing the
percentage of the total resource at a site that could be extracted without significant economic, environmental,
or ecological effects.
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As there are significant uncertainties associated with the resource data associated with these
estimates, and it is possible that the mean annualized power density and resource in the California
and Washington sites might have been over-estimated in the EPRI studies, a factor of one was
applied on the resource in the Pessimistic Scenario. In the Base Case and Optimistic Scenario, this
possibility of overstatement of the potential of know sites was assumed to be significantly smaller
than the potential of undiscovered sites; a factor of 2 was assumed in the Base Case and a factor of
10was applied in the Optimistic Scenario. Based on these assumptions, the total estimated resource
for the contiguous United States. is close to the total estimated UK resource.

To derive estimates of the cost of tidal stream energy, the sites were split into three categories
based on their raw power density: 3% of the sites identified earlier present a power density of less
than 1.5 kW/m?, 57% present a power density greater than 2.5 kW/m?, and the remaining present
a power density comprised between 1.5 kW/m? and 2.5 kW/m?. Given the small number of sites,
the factors applied to account for undiscovered sites, and Black & Veatch’s experience, these figures
were modified to be consistent with a more likely distribution, as shown in Table B-4.

Table B-4. Resource Bands

% Low-band resource (<1.5kW/m2) 10%
% Medium-band resource (>1.5kW/m2 ; 50%
<2.5kW/m2) 0
% High-band resource (>2.5kW/m2) 40%

COST OF ENERGY ESTIMATE

Tidal Stream Deployment Estimate

Global and U.S. Deployments

Global deployment is required to drive the learning rate of a technology. An assumption was
developed for the deployment of TECs globally to 2050. This estimate was made by identifying the
planned short term (to 2030) future deployments of the leading TEC technologies. The growth rate
from 2020 to 2030 was then used as a basis to estimate the growth to 2050. This growth rate was
decreased annually by 1% from 2030 and each subsequent year in order to represent a natural
slowing of growth that is likely to occur. The year 2030 was chosen as the start date for the
slowdown as this would represent approximately 20 years of high growth, which is reasonable
based on slowdowns experienced in other industries (e.g., wind) that have reflected resource and
supply chain constraints.

Not all developers are likely to prove successful, and naturally, not all planned installations will
proceed. As such, weighting factors were applied to reflect the uncertainty related to both the
developers’ potential success and their projects’ success.

Deployment of commercial tidal farms in the United States was assumed to be a certain percentage

of the growth rate of this global deployment projection (Table B-4), consistent with the total
resource ceilings identified above.
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Table B-4. U.S. Contribution to Global Tidal Stream Deployment

Proportion of World Deployment

Optimistic 30%
Base Case 20%
Pessimistic 10%

For the Base Case, the first 10-MW farm was estimated to be installed after approximately 50 MW
had been installed worldwide. The different deployments scenarios obtained are shown in Figure
B-1.

—o—\Worst case —#—Mid case —#—Best case
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Time (years)

Cumulative installed capacity (MW)

Figure B-1. Deployment scenarios for tidal stream power (continental waters) in the United States to 2050

In the Base Case and Pessimistic Scenario cases, the resource ceilings were reached between 2030
and 2035, whereas in the Optimistic Scenario the resource ceiling was not reached even in 2050.

Deployment Assumptions

Given the relatively low energy density of U.S. tidal resource sites, it was assumed that 1)
developers would aim to maximise project economics for early projects and would thus deploy only
at sites in the high-band wave resource, 2) that when this is exhausted, the medium-band resource
sites would be exploited, and 3) that the low resource sites would be used only after the medium-
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band resource was exhausted. It is also assumed that the effects of the learning curve will make the
medium- and low-resource sites more feasible in the future.

Deployment Constraints

The deployment growth is only limited by the resource constraints. It was assumed that all other
factors impacting deployment are addressed, including but not limited to: financial requirements,
supply chain infrastructure, site-specific requirements, planning, and grid infrastructure.

Learning

To form a judgment as to the likely learning rates that can reasonably be assumed for the coming
years, it is appropriate to first consider empirical learning rates from other emerging renewable
energy industries. This section provides an overview of learning experience from similar
developing industries, suggests applicable learning rates for tidal stream technology, and considers
scenarios for future generation costs. Figure A-7 (Appendix A) shows learning rate data for a range
of emerging renewable energy technologies.

Cost and cumulative capacity are observed to exhibit a straight line when plotted on a log-log
diagram; mathematically, this straight line indicates that an increase by a fixed percentage of
cumulative installed capacity gives a consistent percentage reduction in cost. For example, the
progress ratio for photovoltaics over the period 1985 to 1995 was approximately 65% (learning
rate approximately 35%) and that for wind power between 1980 and 1995 was 82% (learning rate
18%).

Any discussion as to the likely learning rates that might be experienced by the tidal stream industry
will be subjective. The closest analogy for the tidal stream industry has been assumed to be the
wind industry. A progress ratio as low as wind energy (82%) is not expected for the tidal stream
industry for the following reasons:

B In the wind power industry, much of the learning was a result of doing “the same thing bigger”
or “upsizing” rather than “doing the same or something new.” This upsizing has probably been
the single most important contributor to cost reduction for wind, contributing approximately
7% to the 18% learning rate.9 Tidal turbines, like wind turbines, will benefit from increasing
rotor swept areas until the maximum length of the blades, limited by loadings, is reached.
However, unlike for wind power, the ultimate physical limit on rotor diameter can also be
imposed by cavitation or limited water depth, the latter being particularly important for the
relatively shallow sites of (25-35 m) that are likely to be developed in the near-term.

B  Much of the learning in wind power occurred at small scale with small-scale units (<100 kW),
often by individuals with very low budgets. Tidal stream on the other hand requires large
investments to deploy prototypes and therefore requires a smaller number of more risky steps
to develop, which tends to suggest that the learning will be slower (and the progress will be
ratio higher).

B Tidal stream technology development is still in its infancy, and learning rates are often higher
during this period of technology development, offsetting the points in (2).

9 See, for example, http: //www.electricitypolicy.org.uk/pubs/wp/eprg0601.pdf, which calculates an 11%
learning rate for wind excluding learning due to ‘upsizing’.
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The likely range of learning rates for the tidal energy industry in the United States is believed
to be between 7% and15% (progress ratios of 85%-93 %) with a mid range value of 11%.

Cost of Energy

An in-house techno-economic model was used by Black & Veatch to derive A cost of electricity was
developed for a first 10-MW farm installed in the three-band resource environment discussed in
the resource limits section above, assuming this installation occurred after 50 MW of capacity had
been installed worldwide. The cost of electricity presented is considered an industry average for
horizontal-axis axial-flow turbines. The learning rate range specified above was used to derive the
future cost of electricity.

General Assumptions

As described above, the resource data used in the techno-economic analysis were sourced from
EPRI (n.d.). The three resource cases were modelled and derived from the Muskeget Channel site
(approximately 1 kW/m?) and from the sites in Washington and California (respectively
approximately 2 kW/m? and 3 kW/m?). The current velocity distributions from the real sites were
slightly modified to exactly match the generic resource mid-bands (1 kW/m? 2 kW/m? and 3
kW/m?). These general assumptions were used for this analysis:

Depth: 40 m for all three generic sites considered
Project life: 25 years

Discount rate: 8%.

Device availability: 92.5% in the Base Case, 95% in the Optimistic Scenario, and 90% in the
Pessimistic Scenario.

The cost of electricity presented is in 2009 dollars and future inflation has not been accounted for.
The exchange rate used to convert any costs from GBP to USD was: 1 GBP = 1.65 USD.

Cost Results

The estimated cost of electricity is presented in Table B-5. Learning rates were only applied to the
cost of electricity only after the 50 MW of capacity was installed worldwide.
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Table B-5. Cost Estimate for a 10-MW Tidal Farm after Installation of 50 MW

Resource Costs Costs (S million) Performance (%) Cost of
Capital Operating Capacity Availability st
(annual) Factor (c/kwh)
69 2.5

High-band Pessimistic 22% 90.0%

Resource

Base Case 59 2.0 26% 92.5% 35.8

Optimistic 54 15 30% 95.0% 29.3
Medium- Pessimistic 74 2.6 19% 90.0% 55.0
band Base Case 63 2.1 23% 92.5% 44.4
Resource

Optimistic 58 1.6 26% 95.0% 35.9
Low-band Pessimistic 127 43 21% 90.0% 84.3
WSS ose Case 104 35 25% 92.5% 66.9

Optimistic 96 2.6 29% 95.0% 55.0

Black & Veatch’s techno-economic model is run in such a way that the technology (rated power of
the devices) matches the resource, hence the range of capacity factors obtained in Table B-5. The
Pessimistic and Optimistic Scenarios were generated to indicate the uncertainties in the analysis.

The supply curves obtained after applying the learning rates to the cost of electricity from Table B-5
are shown in Figures B-2, B-3, and B-4.

——Best case =—=Mid case ———Worst case

50

AN
22 N e
20 N~

\

15
10

Cost of electricity (c/kWh)

0 T T T T T T T
0 100 200 300 400 500 600 700 800
Installed capacity (MW)

Figure B-2. Supply curve for a Base Case resource ceiling and an 11% learning rate
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From a Base Case of approximately 35c/kWh, the cost of electricity dropped to approximately
20c/kWh after approximately 250 MW were installed. At that point, the most energetic sites had
been exploited and the medium-band resource sites start to be exploited, hence the offset in the
curve. After these additional 350 MW of medium-band resource sites had been exploited, the Base
Case cost of electricity lies slightly above the previous 20c/kWh level. The late exploitation of the
low-band resource brought the cost of electricity back to the original levels (approximately
35c/kWh in the Base Case).
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Figure B-3. Supply curve for an Optimistic resource ceiling and a 15% learning rate

From a Base Case of approximately 35c/kWh, the cost of electricity dropped to approximately
10c/kWh after approximately 3,500 MW had been installed. At that point, the most energetic sites
had been exploited and the medium-band resource sites start to be exploited, hence the offset in the
curve. After these extra 3,500 MW of medium resource sites had been exploited, the Base Case cost
of electricity was back at the previous 10c/kWh level.
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Figure B-4. Supply curve for a Pessimistic resource ceiling and a 7% learning rate

From a Base Case of approximately 35c/kWh, the cost of electricity dropped to approximately
27c/kWh after approximately 70 MW had been installed. At that point, the most energetic sites had
been exploited and the medium-band resource sites start to be exploited, hence the offset in the
curve. After these extra 90 MW of medium-band resource sites had been exploited, the Base Case
cost of electricity reaches approximately 30c/kWh level. The late exploitation of the low-band

resource took the cost of electricity to the highest levels reached in this analysis (approximately
48c/kWh in the Base Case).

Capital and Operating Costs

The capital costs for the Base Case, Optimistic and Pessimistic Scenarios and the Base Case operating
costs to 2050 are shown in Table B-6. As stated above, developers were assumed to install first at
sites in the high-band resource, then at sites in medium-band resources, and finally at sites in the
low-band resource. In Table B-6, the costs highlighted in green, orange, and red correspond to a
high, medium, and low resource bands, respectively. The construction schedule and outage rates
relate to the Base Case. The data in Table B-6 relate directly to the costs projected in Figures B-2
through B-4. The Base Case overnight costs were taken from the Base Case (middle curve) of Figure
B-2; the low overnight costs were taken from the best case (lower curve) of the Optimistic Scenario
(Figure B-3); and, the high overnight costs were taken from the worst case (upper curve) of the
Pessimistic Scenario (Figure B-4). In Table B-6, in the base and high overnight cost scenarios, the

low-band resource sites were exploited between 2030 and 2035 and hence no red colored cells are
visible.
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Table B-6. Capital and Operating Costs to 2050

Base Case | Base Case Optimistic Pessimistic Base Case | Base Case [ EVEN S Construction Planned Forced
Capacity Overnight Overnight Cost— Overnight Cost— Variable Fixed (Btu/KWh) Schedule Outage Outage
Factor Cost High Deployment/ | Low Deployment/ O&M o&M (Months) Rate Rate (%)
($/KwW) Learning Rate Learning Rate ($/Mwh) | S/KW-Yr (%)
($/KW) ($/Kkw)

2008 - - - - - - - - - -
2010 - - - - - - - - - -
2015 26% 5,940 5,445 6,930 - 198 - 24 1% 6.5%
2020 26% 4,401 3,293 5,843 - 147 - 24 1% 6.5%
2025 26% 3,498 2,524 5,661 - 117 - 24 1% 6.5%
2030 23% 3,267 1,962 5,381 - 112 - 24 1% 6.5%
2035 - 1,611 - - - - 24 1% 6.5%
2040 - 1,540 - - - - 24 1% 6.5%
2045 - 1,434 - - - - 24 1% 6.5%
2050 - 1,376 - - - - 24 1% 6.5%
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The data for the Base Case and Optimistic Scenario are also presented in Table B-7 with the same
starting points, along with the estimated cumulative installed capacity in the United States. The
following results were taken from the middle cases of the Base Case and Optimistic Scenario
(Figures B-2 and B-3).

Table B-7. Capital Expenditure Cost and Operating Expenditure Costs to 2050
(Same Starting Costs—Middle Cases)

Base Case Optimistic Scenario
MW Base Case Base Case MW Base Case Base Case
Installed (in Overnight Fixed O&M Installed (in Overnight Fixed O&M
u.s.) Cost ($/kW) (S/kW-Yr) u.s.) Cost ($/kW) (S/kW-Yr)
2008 2008
2010 2010
2015 10 5,940 198 2015 15 5,940 198
2020 61 4,401 147 2020 131 3,591 120
2025 238 3,498 117 2025 407 2,753 92
2030 493 3,267 112 2030 1,190 2,140 71
2035 - - - 2035 2,756 1,758 59
2040 - - - 2040 4,297 1,672 57
2045 - - - 2045 5,813 1,557 53
2050 - - - 2050 6,950 1,494 51

Data Confidence Levels

The uncertainty associated with the resource data is discussed in the resource estimate section
above. The U.S. resource assessment could be improved by investigating the remaining coastline
that has not yet been investigated and by using hydrodynamic modeling on the most promising
sites.

The cost data provided in this report were based on Black & Veatch’s experience working with
leading tidal stream technology developers, substantiated by early prototype costs and supply
chain quotes. These data are believed to represent a viable current estimate of future costs;
however, the industry is still in its infancy and therefore these costs are in the main estimates.. This
uncertainty is reflected in the relatively large error bands.

The deployment scenarios were based on potential installations globally deemed realistic; however,
they are a forecast and therefore are subject to significant uncertainty. Deployment will ultimately
be driven by numerous variables including financing, grid constraints, government policy, and the
strength of the supply chain.
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Summary

The analysis estimates a 20c/kWh cost of electricity for Base Case assumptions after 250 MW is
installed; after 720 MW is installed (Base Case total resource ceiling), the cost of electricity is
estimated to be 34c/kWh due to the late exploitation of the low-band resource. In the Optimistic
Scenario (deployment rate, learning rate, and costs), the cost of electricity is estimated to be as low
as 10c/kWh after 7 GW is installed (2050 resource level). In the Pessimistic Scenario, the cost of
electricity after 180 MW is installed (Pessimistic Scenario total resource ceiling) is estimated at
48c/kWh.

The cost of tidal stream energy extraction in the United States cannot be further investigated until a
full national resource assessment is completed.
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Appendix C. Breakdown of Cost for Solar Energy Technologies

This appendix documents capital cost breakdowns for both photovoltaic and concentrating solar
power technologies, and provides the basis for information presented in Sections 0 above.

SOLAR PHOTOVOLTAICS

Figure C-1 and Table C-1 show capital cost ($/W) projection for a number of different residential,
commercial and utility options ranging from 40 KW (direct current (DC)) to 100 MW (DC),
assuming no owner's costs and no extra margin. Table C-2 breaks these costs down by component.
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Figure C-1. Capital cost projection for solar photovoltaic technology
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Table C-1. Solar Photovoltaics Capital Costs ($/W) by Type and Size of Installation

Utility PV Utility PV Commercial Residential
Non-Tracking 1-Axis Tracking PV PV

1MW 10 MW 100 MW 1MW 10 MW 100 MW 100 kW 4 kW
(DC) (DC) (DC) (DC) (DC) (DC) (DC) (DC)

2010 $3.19 $2.59 $2.41 $3.50 $2.83 $2.69 $4.39 $5.72
2015 $2.91 $2.34 $2.16 $3.14 $2.55 $2.40 $3.52 $4.17
2020 $2.76 $2.21 $2.03 $2.84 $2.44 $2.30 $3.06 $3.60
2025 $2.64 $2.09 $1.92 $2.69 $2.34 $2.20 $2.83 $3.33
2030 $2.53 $2.00 $1.83 $2.60 $2.26 $2.12 $2.71 $3.17
2035 $2.43 $1.91 $1.75 $2.52 $2.18 $2.04 $2.62 $3.07
2040 $2.35 $1.84 $1.67 $2.44 $2.11 $1.98 $2.54 $2.98
2045 $2.28 $1.77 $1.61 $2.37 $2.05 $1.91 $2.47 $2.90
2050 $2.22 $1.72 $1.56 $2.31 $1.99 $1.86 $2.40 $2.82
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Table C-2. Solar Photovoltaics Capital Cost (5/W) Breakdown by Type and Size of Installation—No Owner's Costs, No Extra Margin

4 kw
1Mw (pc) | 10mw (Dc) | 100mw (Dc) | 1mMw (Dc) | 10 mw (DC) | 200 MW (DC) | 100 kW (DC) (00 I

2010 $3.19 $2.59 $2.41 $3.50 $2.83 $2.69 $4.39 $5.72
2015 $2.91 $2.34 $2.16 $3.14 $2.55 $2.40 $3.52 $4.17
2020 $2.76 $2.21 $2.03 $2.84 $2.44 $2.30 $3.06 $3.60
2025 $2.64 $2.09 $1.92 $2.69 $2.34 $2.20 $2.83 $3.33
2030 $2.53 $2.00 $1.83 $2.60 $2.26 $2.12 $2.71 $3.17
2035 $2.43 $1.91 $1.75 $2.52 $2.18 $2.04 $2.62 $3.07
2040 $2.35 $1.84 $1.67 $2.44 $2.11 $1.98 $2.54 $2.98
2045 $2.28 $1.77 $1.61 $2.37 $2.05 $1.91 $2.47 $2.90
2050 $2.22 $1.72 $1.56 $2.31 $1.99 $1.86 $2.40 $2.82
00 [/ ! /! | [ |
Overnight EPC $3.19 $2.59 $2.41 $3.50 $2.83 $2.69 $4.39 $5.72
Modules $1.68 $1.47 $1.42 $2.20 $1.80 $1.75 $2.33 $3.00
Balance of system (BOS) $0.73 $0.51 $0.49 $0.56 $0.49 $0.49 $0.66 $0.76
Labor, engineering, and construction $S0.67 $S0.51 $0.40 $0.65 $0.47 $0.38 $1.27 $1.77
Shipping $0.10 $0.10 $0.10 $0.08 $0.06 $0.06 $0.13 $0.19
Module efficiency 9.5% 9.5% 9.5% 15.0% 15.0% 15.0% 15.0% 15.0%
Ground coverage ratio 43.0% 43.0% 43.0% 30.0% 30.0% 30.0% 50.0% 100.0%
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Non-Tracking Utility 1-Axis tracking Utility Residential

4 kw

Year | 1Mw (DC) | 10mMw (DC) | 100 Mw (DC) | 1Mw (DC) | 10 Mw (DC) | 100 MW (DC) | 100 kW (DC)

Overnight EPC $2.91 $2.34 $2.16 $3.14 $2.55 $2.40 $3.52 $4.17
Modules $1.45 $1.27 $1.23 $1.88 $1.56 $1.51 $2.00 $2.19
BOS $0.75 $0.51 $0.50 $0.57 $0.51 $0.50 $0.63 $0.73
Labor, engineering, and construction $0.62 $0.46 $0.34 $0.60 $0.42 $0.33 $0.76 $1.07
Shipping $0.09 $0.09 $0.09 $0.08 $0.06 $0.06 $0.12 $0.18
Module efficiency 11.0% 11.0% 11.0% 16.0% 16.0% 16.0% 16.0% 16.0%
Ground Coverage Ratio 43.0% 43.0% 43.0% 30.0% 30.0% 30.0% 50.0% 100.0%
XN N A A A I N N N
Overnight EPC $2.76 $2.21 $2.03 $2.84 $2.44 $2.30 $3.06 $3.60
Modules $1.33 $1.17 $1.13 $1.60 $1.47 $1.42 $1.65 $1.76
BOS $0.74 $0.50 $0.49 $0.57 $0.50 $0.50 $0.58 $0.68
Labor, engineering, and construction $0.61 $0.45 $0.33 $0.59 $0.41 $0.32 $0.72 $0.99
Shipping $0.08 $0.08 $0.08 $0.08 $0.06 $0.06 $0.12 $0.17
Module efficiency 12.0% 12.0% 12.0% 17.0% 17.0% 17.0% 17.0% 17.0%
Ground Coverage Ratio 43.0% 43.0% 43.0% 30.0% 30.0% 30.0% 50.0% 100.0%
EZ3 R R A N I I U B
Overnight EPC $2.64 $2.09 $1.92 $2.69 $2.34 $2.20 $2.83 $3.33
Modules $1.23 $1.08 $1.04 $1.47 $1.39 $1.34 $1.50 $1.61
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4 kW

$0.73 $0.50 $0.48 $0.56 $0.50 $0.49 $0.57 $0.67
Labor, engineering, and construction $0.60 $0.44 $0.32 $0.58 $0.40 $0.31 $0.65 $0.88
Shipping $0.08 $0.08 $0.08 $0.07 $0.06 $0.06 $0.11 $0.16
Module efficiency 13.0% 13.0% 13.0% 18.0% 18.0% 18.0% 18.0% 18.0%
Ground Coverage Ratio 43.0% 43.0% 43.0% 30.0% 30.0% 30.0% 50.0% 100.0%
EZI R N N N N O N
Overnight EPC $2.53 $2.00 $1.83 $2.60 $2.26 $2.12 $2.71 $3.17
Modules $1.14 $1.00 $0.96 $1.39 $1.32 $1.27 $1.42 $1.53
BOS $0.73 $0.49 $0.48 $0.56 $0.49 $0.49 $0.57 $0.67
Labor, engineering, and construction $0.59 $0.43 $0.32 $0.58 $0.40 $0.31 $0.62 $0.82
Shipping $0.07 $0.07 $0.07 $0.07 $0.05 $0.05 $0.10 $0.16
Module efficiency 14.0% 14.0% 14.0% 19.0% 19.0% 19.0% 19.0% 19.0%
Ground Coverage Ratio 43.0% 43.0% 43.0% 30.0% 30.0% 30.0% 50.0% 100.0%
ES3 N N N N N I N
Overnight EPC $2.43 $1.91 $1.75 $2.52 $2.18 $2.04 $2.62 $3.07
Modules $1.07 $0.93 $0.90 $1.33 $1.25 $1.21 $1.35 $1.45
BOS $0.72 $0.49 $0.47 $0.55 $0.49 $0.48 $0.56 $0.66
Labor, engineering, and construction $0.58 $0.43 $0.31 $0.57 $0.39 $0.30 $0.61 $0.81
Shipping $0.07 $0.07 $0.07 $0.07 $0.05 $0.05 $0.10 $0.15
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4 kW

Module efficiency 15.0% 15.0% 15.0% 20.0% 20.0% 20.0% 20.0% 20.0%
Ground Coverage Ratio 43.0% 43.0% 43.0% 30.0% 30.0% 30.0% 50.0% 100.0%
0 | ' | ' | /[ |
Overnight EPC $2.35 $1.84 $1.67 $2.44 $2.11 $1.98 $2.54 $2.98
Modules $1.00 $0.88 $0.84 $1.26 $1.19 $1.15 $1.29 $1.38
BOS $0.72 $0.48 $0.47 $0.55 $0.48 $0.48 $0.56 $0.66
Labor, engineering, and construction $0.57 $0.42 $0.30 $0.57 $0.39 $0.30 $0.60 $0.79
Shipping $0.06 $0.06 $0.06 $0.06 $0.05 $0.05 $0.10 $0.14
Module efficiency 16.0% 16.0% 16.0% 21.0% 21.0% 21.0% 21.0% 21.0%
Ground Coverage Ratio 43.0% 43.0% 43.0% 30.0% 30.0% 30.0% 50.0% 100.0%
EZ3 R N N N A O N
Overnight EPC $2.28 $1.77 $1.61 $2.37 $2.05 $1.91 $2.47 $2.90
Modules $0.94 $0.82 $0.79 $1.20 $1.14 $1.10 $1.23 $1.32
BOS $0.71 $0.48 $0.46 $0.55 $0.48 $0.47 $0.55 $0.66
Labor, engineering, and construction $0.57 $0.41 $0.30 $0.56 $0.38 $0.29 $0.60 $0.79
Shipping $0.06 $0.06 $0.06 $0.06 $0.05 $0.05 $0.09 $0.14
Module efficiency 17.0% 17.0% 17.0% 22.0% 22.0% 22.0% 22.0% 22.0%
Ground Coverage Ratio 43.0% 43.0% 43.0% 30.0% 30.0% 30.0% 50.0% 100.0%
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Non-Tracking Utility 1-Axis tracking Utility Residential

4 kW

Year | 1Mw (DC) | 10mMw (DC) | 100 Mw (DC) | 1Mw (DC) | 10 Mw (DC) | 100 MW (DC) | 100 kW (DC)

Overnight EPC $2.22 $1.72 $1.56 $2.31 $1.99 $1.86 $2.40 $2.82
Modules $0.89 $0.78 $0.75 $1.15 $1.09 $1.05 $1.17 $1.26
BOS $0.71 $0.47 $0.46 $0.54 $0.48 $0.47 $0.55 $0.65
Labor, engineering, and construction $0.56 $0.41 $0.29 $0.56 $0.38 $0.29 $0.59 $0.78
Shipping $0.06 $0.06 $0.06 $0.06 $0.04 $0.04 $0.09 $0.13
Module efficiency 18.0% 18.0% 18.0% 23.0% 23.0% 23.0% 23.0% 23.0%
Ground Coverage Ratio 43.0% 43.0% 43.0% 30.0% 30.0% 30.0% 50.0% 100.0%
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CONCENTRATING SOLAR POWER

Tables C-3 and C-6 show performance and cost for trough systems in 2010 and 2050. Tables C-4 and
C-5 show performance and cost for tower systems in 2010 and 2050.

Table C-3. Solar Trough Performance for 2010 and 2050

Without With Without With
Parameter Storage Storage Storage Storage

Plant size (MW) 200 200 200 200
Design direct normal irradiance (DNI) W/m?’ 950 950 950 950
Solar multiple 14 2 1.4 2
Storage (hours) 0 6 0 6

Solar to thermal efficiency 0.6 0.6 0.65° 0.65
Thermal to electric efficiency 0.37 0.37 0.37 0.365"
Design thermal output (MWth-hours) 541 541 541 548
Required aperture (mz) 1327643 1896633 1225517 1774721
Thermal storage (MWth-hours) 0 3243 0 3288

® Improved reflectivity, receiver
b
Parallel storage penalty
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Table C-4. Solar Trough Capital Cost Breakdown for 2010 and 2050

Without With Without With
Storage Storage Storage Storage
195

Cost Assumptions

Solar field ($/m?) 300 300 195°
Heat transfer fluid (HTF) system (S/kWe) 500 500 375° 375
Power block ($/kW.) 975 975 900 900
Storage (S/kWhy,) 0 40 0 30
Contingency 10 10 10 10°
Solar field and site ($) 398,293,030 568,990,043 238,975,818 346,070,656
HTF and power block ($) 295,000,000 295,000,000 255,000,000 255,000,000
Storage (S) 0 129,729,730 0 97,479,452
Total with contingency (S) 762,622,333 1,093,091,750 543,373,400 768,406,119
Direct Costs (S/kW) 3,813 5,465 2,717 3,842
Engineering, procurement, 10 10 10
construction (%) 10
Owners costs (%) 20 20 20 20
Indirect costs (%) 30 31 30 30
Total Cost (S/kW) 4,957 7,135 3,532 4,995

® Reduced material, installation
® Lower pressure drop, advanced HTF
¢ slightly higher temperature

Table C-5. Solar Tower Plant Parameters 2010 and 2050

Plant Parameters 2010 m

Storage (hours) 6 6
Capacity factor (5) 40 41
Collector field aperture (m?) 1147684 1081000°
Receiver surface area (m?) 847 677.6"
Plant capacity (MW,) 100 100
Thermal storage (hours) 6 6
Thermal to electric efficiency ~ 0.425 0.425
Tower height (m) 228 228
Design thermal output (MW,) 235 235
Thermal storage (kWhy) 1411765 1411765

® Better reflectivity, less spillage; Better availability, less receiver heat loss
b Higher flux levels; better coatings
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Table C-6. Solar Tower Capital Cost Breakdown for 2010 and 2050

T T T R

Capacity factor 40% 41%

Heliostat field 235 $/m” aperture $269,705,740 235 $/m’aperture $167,555,000
Receiver 80000 $/m?’ receiver $67,760,000 50000 $/m?’ receiver $33,880,000
Tower 901500 $17,387,382 901500 $17,387,382

0.01298 $/m’* aperture 0.01298 $/m” aperture

Power block 950 $/kW, $95,000,000 875 S/kW, $87,500,000
Thermal storage 30 $/kWhy, $42,352,941 18 S/kWhy, $25,764,706
Total direct costs $492,206,063 $332,087,088
Total with 10% $541,426,669 10% $365,295,797

contingency

Indirect costs

EPC 10% 10%
Owners 20% 20%
Total Direct and 30% $704,017,098 30% $474,884,535

Indirect Costs

Total Cost ($/kW) $7,040 $4,749
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Appendix D. Technical Description of Pumped-Storage
Hydroelectric Power

This appendix presents a generic technical description and characteristics of a representative 500
MW pumped-storage hydroelectric (PSH) plant that has as its primary purpose energy storage.

DESIGN BASIS

Pumped storage is an energy storage technology that involves moving water between an upper and
lower reservoir. The system is charged by pumping water from the lower reservoir to a reservoir at a
higher elevation. To discharge the system'’s stored energy water is allowed to flow from the upper
reservoir through a turbine to the lower reservoir. The overall efficiency of the system is determined
by the efficiency of the equipment (pump/turbine, motor generator) as well as the hydraulic and
hydrologic losses (friction and evaporation) which are incurred. Overall cycle efficiencies of 75%-
80% are typical.

Most often, a pumped storage system design utilizes a unique reversible Francis pump/turbine unit
that is connected to a motor/generator. Equipment costs typically account for 30%-40% of the
capital cost with civil works making up the vast majority of the remaining 60%-70%.

The configuration of the pumped-storage plant used in this report is described as follows:

1. The 500-MW pumped-storage project will operate on a daily cycle with energy stored on a 12-
hour cycle and generated on a 10-hour cycle. Approximately 322 cycles per year would be
assumed.

2. For purposes of this evaluation, the energy storage requirement is equal to 500 MW for 10 hours
or 5,000 megawatt hours of daily peaking energy.

3. The lower reservoir is assumed to exist and a site for a new upper reservoir can be found that has
the appropriate characteristics.

4. For evaluation purposes, the pumping and generating head is based on the average difference in
the upper and lower reservoir levels. The reality is that the heads in both pumping and
generating modes will constantly fluctuate during their respective cycles. This fluctuation must
be designed

5. This evaluation is based on an average net operating head (H) for both pumping and generating
cycles of 800 feet.

6. The distance from the outlet of the upper reservoir to the outlet of the lower reservoir is assumed
to be 2,000 feet resulting in an L/H ratio of 2.5, which is excellent by industry standards.

7. The calculated generating flow assuming a 0.82 generating efficiency is 9,000 cubic feet per
second (cfs).

8. The active water storage in the reservoirs required for this flow over the 10 hours generating
cycle is 7,438 acre-feet. Adding 10 percent for inactive storage yields a total reservoir storage
requirement of about 8,200 acre-feet.

9. The lower reservoir is assumed to be an existing reservoir that can afford a fluctuation of 7,438
acre-feet without environmental or other fluctuation issues.
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STUDY BASIS DESCRIPTION AND COST

Based on the above project sizing criteria, the following reconnaissance-level project design and
associated capital cost was estimated:

1.

Assuming an upper reservoir depth of 100 feet yields a surface area of 82 acres. Using a circular
reservoir construction results in a 2,132-foot diameter and a circumference of 6,700 ft. The
assumed dam would be a gravity type constructed using roller-compacted concrete (RCC). Other
types such as concrete-faced rock fill, concrete arch, or embankment are possible depending on
site conditions. The total volume of RCC is estimated at 670,000 cubic yards (cy). At a cost of
$200/cy, RCC would cost roughly $134 million. The following are other upper reservoir estimated
costs:

A. Reservoir clearing: $10 million

B. Emergency spillways: $5 million

C. Excavation and grout curtain: $20 million

D. Inlet/Outlet structure and accessories: $20 million

The total reservoir cost is roughly $189 million.

The tunnels from the lower reservoir to powerhouse and from powerhouse to upper reservoir
would include 20-foot diameter access tunnel (assumed to be 1,000 ft long) and 2x20 foot
diameter penstock and draft tube tunnels (total of 4,200 ft long). Other tunnels and shafts for
ventilation and power lines would be required. About $60 million is assumed for tunneling.

The powerhouse would be constructed underground and be approximately 100 feet and 200 feet
for a 2x250 MW pump turbine unit. The excavation of the powerhouse would cost approximately
$35 million.

At an estimate cost of $750 per installed kW, the powerhouse structures, equipment, and balance
of plant would cost about $375 million.

The total estimate construction cost is therefore:

Upper reservoir: $189 million

B. Tunnels: $60 million
C. Powerhouse excavation: $35 million
D. Powerhouse: $375 million

Total: $659 million

The following additional technical assumptions have been made for this option:

A. The site features geological formations ideal for upper reservoir and underground
development.

B. Arelatively flat 82-acre site is required for the upper reservoir. A total site area, including
underground rights is about 200 acres.

C. The site is on land where no existing human-made structures exist.

D. No offsite roads are included.
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The site has sufficient area available to accommodate construction activities including, but
not limited to, offices, lay-down, and staging.

Construction power and water is assumed to be available at the site boundary.

No consideration was given to possible future expansion of the facilities.

H. A 345-kV generator step-up (GSU) transformer is included. Transmission lines and

substations/switchyards are not included in the base plant cost estimate. An auxiliary
transformer is included.

Provision for protection or relocation of existing fish and wildlife habitat, wetlands,
threatened and endangered species or historical, cultural, and archaeological artifacts is not
included.

The upper reservoir will be capable of overtopping due to accidental over-pumping. A service
spillway equal to the pumping flow is assumed.

OTHER COSTS AND CONTINGENCY

The following are potential additional costs:

1.

ik N

Plant location is assumed to be where land is not of significant societal value, with a cost of
$5,000 per acre or $1 million total.

Transmission and substation are assumed to be adjacent to the site and is a major siting factor.
Project management and design engineering at 5% of construction cost or $33 million.
Construction management and start-up support at 5% of construction cost of $33 million.

A contingency of $109 million (15%) is assumed.

Total: $176 million.

Based on the total Construction Cost of $659 million and the above Other Costs and Contingency of
$176 million, the total capital cost is estimated to be $835 million, or roughly 1,670 $/kW. A 20%
addition for owner’s costs of the type described in Text Box 1 in section 1.2 above yields a cost of
2,004 $/kW that is comparable to the other cost estimates provided.

OPERATING AND MAINTENANCE COST

Operating and maintenance costs are dependent on the mode of operation. For hydroelectric plants,
the following are the typical annual operating and maintenance costs:

1. Routine Maintenance and spare parts: $500,000
2. Personnel wages (20 total @$65,000): $1.3 million

A.

O o w

One plant manager

Two administrative staff
Eight operators

Two maintenance supervisors

Seven maintenance and craft

3. Personnel burden @ 40% of wages: $520,000
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4. Staff supplies @ 5% of wages: $65,000

Total: $2.385 million per year

Hydroelectric plants typically operate for 5-10 years without significant major repair or overhaul
costs. For evaluation purposes, a major overhaul reserve available at year 10 of $100 per installed
kilowatt or $50 million is assumed. When spread over a 10-year period, the annual major overhaul
cost is $5 million per year.

CONSTRUCTION SCHEDULE

A PSH project is a major civil works infrastructure project that would take many years to develop but
would provide a project life that exceeds that of the other renewable technologies evaluated in this
report. Project life can be expected to be at least 50 years. Many hydropower projects constructed in
the early 1900s are still in service today. The development of an impound project would have the
following estimated milestone schedule:

1. Permitting, design, and land acquisition: 2-4 years
2. Equipment manufacturing: 2 years
3. Construction: 3 years

Total: 7-9 years

OPERATING FACTORS

A hydroelectric plant can be designed to provide the following operating factors:

1. Normal start-up and shutdown time for a PSH project is less than 1-5 minutes depending on the
status of the water passages. If the unit is watered to the wicket gates and plant auxiliaries are
running, unit start-up time is only a function of wicket gate opening to bring the unit up to speed
and synchronize.

2. A PSH unit can be tripped off instantaneously as long as the turbine is designed to operate at
runaway until the wicket gates are closed. This would be an emergency case.

3. A PSH plant can load follow and provide system frequency/voltage control.

4. Pumped-storage hydroelectric plants can black-start assuming a small emergency generator is
provided for unit auxiliaries and field flashing.

5. A major feature of PSH is its ability to operate as spinning or non-spinning reserve, change from
pumping to generating within 20 minutes, synchronous condensing, and it can be designed to
meet grid system operator certification of these benefits.
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