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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

EXECUTIVE SUMMARY

e The transmission planning has been carried out with a basic principle and objective of ZERO generation
within Delhi, which does not imply either existing generators are required to be winded up or new
generators (city centric) are not allowed. Zero generation transmission network planning stands for a

stronger transmission network which will not get overloaded when all the generators of city fail and

the city can operate with 100% grid dependency without any load shedding.

e The maximum peak load demand met in Delhi is 7409 MW (02" July’19 at 15:35:08hrs.).

The loading of various grids/lines at this peak are as under:-

A. 400kV Substations

S. SUB-STATION NAME TRANSFORMER MVA Capacity MW MVAR
NO. capacity
in MW
at
0.85PF
1 BAMNAULI 400/220kV 315MVA ICT-1 315 268 277 16
400/220kV 500MVA ICT-2 500 425 438 22
400/220kV 500MVA ICT-3 500 425 438 21
400/220kV 315MVA ICT-4 315 268 287 9
Total 1630 1386 1440 67
2 BAWANA 400/220kV 315MVA ICT-1 315 268 218 9
400/220kV 315MVA ICT-2 315 268 170 15
400/220kV 315MVA ICT-3 315 268 154 3
400/220kV 315MVA ICT-4 315 268 220 9
400/220kV 315MVA ICT-5 315 268 222 5
400/220kV 315MVA ICT-6 315 268 165 5
Total 1890 1607 1149 45
3 HARSH VIHAR 400/220KV 315MVA TX-1 315 268 180 6
400/220KV 315MVA TX-2 315 268 184 6
400/220KV 315MVA TX-3 315 268 183 6
Total 945 803 547 18
4 MAHARANIBAGH 400/220kV 315MVA ICT-1 315 268 0 0
400/220kV 315MVA ICT-2 315 268 230 17
400/220kV 500MVA ICT-3 500 425 315 -28
400/220kV 500MVA ICT-4 500 425 319 10
Total 1630 1386 864 -1
5 MANDOLA 400/220kV 500MVA ICT-1 500 425 289 39
400/220kV 500MVA ICT-2 500 425 286 35
400/220kV 500MVA ICT-3 500 425 288 34
400/220kV 500MVA ICT-4 500 425 285 34
Total 2000 1700 1148 142
6 MUNDKA 400/220kV 315MVA ICT-2 315 268 241 21
400/220kV 315MVA ICT-3 315 268 241 15
400/220kV 315MVA ICT-4 315 268 241 20
Total 945 803 724 56
7 TUGLAKABAD 400/220kV 500MVA ICT-1 500 425 202 6
400/220kV 500MVA ICT-2 500 425 201 6
400/220kV 500MVA ICT-3 500 425 201 5
400/220kV 500MVA ICT-4 500 425 201 5
Total 2000 1700 805 23
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

B. 220kV Substations

S. SUB-STATION NAME TRANSFORMER MVA Capacity MW MVAR
NO. capacity
in MW at
0.85PF
1 BAWANA 220/66KV 100MVA TX-1 100 85 23 4
Total Load 100 MVA 100 85 23 4
2 DIAL 220/66KV 160MVA TX-1 160 136 29 -3
220/66KV 160MVA TX-2 160 136 29 -3
Total 320 272 58 -6
3 DSIDC BAWANA 220/66KV 100MVA TX-1 100 85 45 -1
220/66KV 100MVA TX-2 100 85 45 4
220/66KV 160MVA TX 160 136 97 -1
Total 360 306 187 1
DMSWL Generation = 17MW 17
Connected Load 204
4 ELECTRIC LANE 220/33KV 100MVA TX-1 100 85 36 10
220/33KV 100MVA TX-2 100 85 36 12
Total 200 170 72 22
5 GAZIPUR 220/66KV 100MVA TX-1 100 85 0 0
220/66KV 100MVA TX-2 100 85 62 14
220/66KV 160MVA TX 160 136 105 -2
TOTAL 360 306 166 12
E.D.W.P.L Generation = SMW 8
Connected Load 174
Total 360 306 182 12
6 GEETA COLONY 220/33KV 100MVA TX-1 100 85 77 7
220/33KV 100MVA TX-2 100 85 78 4
Total 200 170 155 11
7 GOPALPUR 220/66KV 100MVA TX-2 100 85 64 2
200/33KV 100MVA TX-1 100 85 64 12
200/33KV 100MVA TX-3 100 85 58 11
Total 300 255 186 25
8 HARSH VIHAR 220/66KV 160MVA TX-1 160 136 112 29
220/66KV 160MVA TX-2 160 136 58 -6
220/66KV 160MVA TX-2 160 136 56 -6
Total 480 408 226 17
9 IP STATION 220/33KV 100MVA TX-1 100 85 77 17
220/33KV 100MVA TX-2 100 85 79 17
220/33KV 100MVA TX-3 100 85 73 0
Total 300 255 229 34
10 KANJHAWALA 220/66KV 100MVA TX-1 100 85 70 6
220/66KV 100MVA TX-2 100 85 66 4
Total 200 170 136 9
11 KASHMEREGATE 220/33KV 100MVA TX-1 100 85 62 8
220/33KV 100MVA TX-2 100 85 69 12
Total 200 170 130 19
12 LODHI ROAD 220/33KV 100MVA TX-1 100 85 66 15
220/33KV 100MVA TX-2 100 85 71 10
220/33KV 100MVA TX-3 100 85 73 7
Total 300 255 210 31
13 MASIJID MOTH 220/33KV 100MVA TX-1 100 85 46 -3
220/33KV 100MVA TX-2 100 85 46 -3
220/33KV 100MVA TX-3 100 85 66 11
Total 300 255 158 6
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

S. SUB-STATION NAME TRANSFORMER MVA Capacity MW MVAR
NO. capacity
in MW
at
0.85PF
14 MEHRAULI 220/66KV 100MVA TX-1 100 85 54 3
220/66KV 100MVA TX-2 100 85 83 6
220/66KV 100MVA TX-3 100 85 54 2
220/66KV 160MVA TX-4 160 136 136 25
Total 460 391 327 36
15 MUNDKA 220/66KV 160MVA TX-2 160 136 63 0
220/66KV 160MVA TX-3 160 136 62 1
Total 320 272 125
16 NAJAFGARH 220/66KV 100MVA TX-1 100 85 71 10
220/66KV 100MVA TX-2 100 85 75 15
220/66KV 100MVA TX-3 100 85 74 15
220/66KV 100MVA TX-4 100 85 73 10
Total 400 340 292 50
17 NARAINA 220/33KV 100MVA TX-1 100 85 80 15
220/33KV 100MVA TX-2 100 85 65 15
220/33KV 100MVA TX-3 100 85 68 16
Total 300 255 212 45
18 NARELA 220/66KV 100MVA TX-1 100 85 70 -2
220/66KV 100MVA TX-2 100 85 78 5
220/66KV 100MVA TX-3 100 85 68 -8
Total 300 255 215 -5
19 | OKHLA 220/66KV 100MVA TX-1 100 85 0 0
220/66KV 100MVA TX-2 100 85 73 16
220/33KV 100MVA TX-3 100 85 58 -1
220/33KV 100MVA TX-4 100 85 62 -2
220/33KV 100MVA TX-5 100 85 74 -11
Total 500 425 266 2
20 PAPPANKALAN-I 220/66KV 100MVA TX-2 100 85 85 -46
220/66KV 100MVA TX-3 100 85 80 19
220/66KV 160MVA TX-4 160 136 97 -1
220/66KV 160MVA TX-5 160 136 126 26
Total 520 442 388 -2
21 PAPPANKALAN-2 220/66KV 100MVA TX-1 100 85 52 3
220/66KV 100MVA TX-2 100 85 52 -4
220/66KV 160MVA TX-3 160 136 86 7
220/66KV 160MVA TX-4 160 136 81 9
Total 520 442 271 15
22 PAPPANKALAN-3 220/66KV 160MVA TX-1 160 136 29 -3
220/66KV 160MVA TX-2 160 136 48 9
Total 320 272 77
23 PARKSTREET 220/66KV 100MVA TX-1 100 85 77 1
220/66KV 100MVA TX-2 100 85 71 -3
220/33KV 100MVA TX-3 100 85 73 11
220/33KV 100MVA TX-4 100 85 77 -4
Total 400 340 298 5
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

S. SUB-STATION NAME TRANSFORMER MVA Capacity MW MVAR
NO. capacity
in MW at
0.85PF
24 PATPARGANJ 220/66KV 100MVA TX-1 100 85 54 -1
220/66KV 100MVA TX-2 100 85 55 -1
220/33KV 100MVA TX-1 100 85 0 0
220/33KV 100MVA TX-3 100 85 68 -1
220/33KV 100MVA TX-4 100 85 60 -1
Total 500 425 237 -4
25 PEERAGARHI 220/33KV 100MVA TX-1 100 85 58 0
220/33KV 100MVA TX-2 100 85 80 9
220/33KV 100MVA TX-3 100 85 80 16
Total 300 255 218 25
26 PRAGATI (IP EXTN.) 220/66KV 160MVA TX 160 136 -13 3
(+) GT GENERATION 220/66KV 160MVA TX 160 136 -14 3
GT GENERATION = 154MW Total 320 272 -27 5
CONNECTED LOAD AT GT 127
27 PREET VIHAR 220/33KV 100MVA TX-1 100 85 16 0
220/33KV 100MVA TX-2 100 85 16 0
Total 200 170 33 1
28 RAJ GHAT POWER STATION 220/33KV 100MVA TX-1 100 85 0 0
220/33KV 100MVA TX-2 100 85 55 3
Total 200 170 55 3
29 RIDGE VALLEY 220/66KV 160MVA TX-1 160 136 39 0
220/66KV 160MVA TX-2 160 136 39 11
Total 320 272 78 11
30 R K PURAM 220/66KV 160MVA TX-1 160 136 29 -4
220/66KV 160MVA TX-2 160 136 0 0
220/33KV 100MVA TX-3 100 85 10 2
220/33KV 100MVA TX-4 100 85 22 -11
Total 520 442 61 -13
31 ROHINI 220/66KV 100MVA TX-1 100 85 57 5
220/66KV 100MVA TX-2 100 85 58 5
220/66KV 100MVA TX-3 100 85 82 6
220/66KV 100MVA TX-4 100 85 74 8
Total 400 340 271 24
32 ROHINI-II 220/66KV 160MVA TX-1 160 136 84 1
220/66KV 160MVA TX-2 160 136 84 1
Total 320 272 168 2
33 SARITA VIHAR 220/66KV 100MVA TX-1 100 85 73 -1
220/66KV 100MVA TX-2 100 85 76 9
220/66KV 100MVA TX-3 100 85 74 4
Total 300 255 223 12
TOWCL Generation = 12MW 12
Connected Load 235 12
34 SHALIMARBAGH 220/33KV 100MVA TX-1 100 85 70 40
220/66KV 100MVA TX-2 100 85 69 0
220/33KV 100MVA TX-3 100 85 73 9
220/66KV 100MVA TX-4 100 85 67 0
Total 400 340 279 49
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

S. SUB-STATION NAME TRANSFORMER MVA Capacity MW MVAR
NO. capacity
in MW
at
0.85PF
35 SUBZIMANDI 220/33KV 100MVA TX-1 100 85 77 -40
220/33KV 100MVA TX-2 100 85 69 1
Total 200 170 146 -38
36 TRAUMA CENTER 220/33KV 100MVA TX-1 100 85 43 8
220/33KV 100MVA TX-2 100 85 a4 8
Total 200 170 87 16
37 TUGLAKABAD 220/66KV 160MVA TX-1 160 136 54 3
220/66KV 160MVA TX-2 160 136 55 3
Total 320 272 109 6
38 VASANTKUNJ 220/66KV 100MVA TX-1 100 85 78 12
220/66KV 100MVA TX-2 100 85 83 11
220/66KV 160MVA TX 160 136 0 1
Total 360 306 161 25
39 WAZIRABAD 220/66KV 100MVA TX-1 100 85 56 9
220/66KV 100MVA TX-2 100 85 55 8
220/66KV 100MVA TX-3 100 85 53 10
220/66KV 160MVA TX-4 160 136 92 13
Total 460 391 257 39
40 WAZIRPUR 220/33KV 100MVA TX-1 100 85 49 8
220/33KV 100MVA TX-2 100 85 56 5
Total 200 170 105 13
C) 400kV TRANSMISSION LINES
l\i'). Name of the Element Owner MwW MVAR
1 400kV MAHARANI BAGH - DADRI CKT. PGCIL -523 22
2 400kV MANDOLA - BAWANA CKT-I DTL 236 -26.4
3 400kV MANDOLA - BAWANA CKT-II DTL 238 -29.11
4 400kV BAWANA - MUNDKA CKT-I DTL 25 -10.15
5 400kV BAWANA - MUNDKA CKT-II DTL 20 -10.15
6 400kV BAWANA - ABDULLAPUR CKT PGCIL -265 -6.09
7 400kV BAWANA - DEEPALPUR CKT PGCIL -381 26.4
8 400kV MUNDKA - JHATIKARA CKT-I DTL -248 12
9 400kV MUNDKA - JHATIKARA CKT-II DTL -246 13
10 400kV MUNDKA - JHAJJAR CKT-I APCPL -91 -34
11 400kV MUNDKA - JHAJJAR CKT-II APCPL -93 -34
12 400kV CCGT BAWANA - BHIWANI CKT. PGCIL -182 -21
13 400kV CCGT BAWANA - BAHADURGARH CKT. PGCIL -88 37
14 400kV CCGT BAWANA - BAWANA DTL - DTL 104 -3
15 400kV CCGT BAWANA - BAWANA DTL -II DTL 103 -18
16 400kV BAMNAULI - JHATIKALAN CKT-I DTL -829 -98.15
17 400kV BAMNAULI - JHATIKALAN CKT-II DTL -821 -81.9
18 400kV BALLABHGARH - MAHARANI BAGH CKT. PGCIL -223 -32
19 400kV DADRI - HARSH VIHAR CKT. -I NTPC -218 -3
20 400kV DADRI - HARSH VIHAR CKT. -II NTPC -339 -11
21 400kV BAMNAULI - TUGLAKABAD CKT-I DTL 114 -30
22 400kV BAMNAULI - TUGLAKABAD CKT-II DTL 114 -33
23 400kV TUGLAKABAD - BALLABGARH CKT-I DTL 114 -30
24 400kV TUGLAKABAD - BALLABGARH CKT-II DTL 114 -33
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

D) 220kV TRANSMISSION LINES

Nsc;. Name of the Element Owner | MW | MVAR
1 220 KV BAMNAULI-DIAL CKT.-I DTL 143 -39
2 220 KV BAMNAULI-DIAL CKT.-Il DTL 142 -37
3 220 KV BAMNAULI-NAJAFGARH CKT.-I DTL 0 0
4 220 KV BAMNAULI-NAJAFGARH CKT.-lI DTL 0 0
5 220 KV BAMNAULI-PAPANKALAN-I CKT.-I DTL 216 30
6 220 KV BAMNAULI-PAPANKALAN-I CKT.-Il DTL 218 38
7 220 KV BAMNAULI-PAPANKALAN-II CKT.-I DTL 136 12
8 220 KV BAMNAULI-PAPANKALAN-II CKT.-II DTL 138 4
9 220 KV BAMNAULI-PAPANKALAN-III CKT.-I DTL 216 -1
10 220 KV BAMNAULI-PAPANKALAN-III CKT.-II DTL 216 31
11 220 KV NARAINA - PAPANKALAN-I CKT. DTL -193 -16
12 220 KV NARAINA - PAPANKALAN-III' CKT. DTL -189 -27
13 220 KV PAPANKALAN-I - PAPANKALAN-III' CKT. DTL -165 -30
14 220 KV BAWANA-DSIDC BAWANA CKT.-I DTL 93 -2
15 220 KV BAWANA-DSIDC BAWANA CKT.-lI DTL 91 0
16 220 KV BAWANA-KANJHAWALA CKT.-I DTL 69 1
17 220 KV BAWANA-KANJHAWALA CKT.-lI DTL 67 2
18 220 KV BAWANA-ROHINI-I' CKT.-I DTL 134 9
19 220 KV BAWANA-ROHINI-I CKT.-ll DTL 135 9
20 220 KV BAWANA-ROHINI-2 CKT.-| DTL 85 3
21 220 KV BAWANA-ROHINI-2 CKT.-ll DTL 83 6
22 220 KV BAWANA-SHALIMARBAGH CKT.-I DTL 177 -7
23 220 KV BAWANA-SHALIMARBAGH CKT.-lI DTL 181 -5
24 220 KV BTPS - ALWAR CKT. RRVPNL -51 -28
25 220 KV BTPS - BALLABGARH CKT. -I BBMB -35 8
26 220 KV BTPS - BALLABGARH CKT. -II BBMB -34 8
27 220 KV DSIDC BAWANA -NARELA CKT.-I DTL 0 0
28 220 KV DSIDC BAWANA -NARELA CKT.-lI DTL 0 0
29 220 KV GAZIPUR-NOIDA-BTPS CKT. UPPTCL 0 0
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

Nsc;. Name of the Element Owner | MW | MVAR
30 220 KV GOPALPUR- SUBZIMANDI CKT.-I DTL 83 -15
31 220 KV GOPALPUR- SUBZIMANDI CKT.-lI DTL 71 3
32 220 KV GOPALPUR- WAZIRABAD CKT.-I DTL 0 0
33 220 KV GOPALPUR- WAZIRABAD CKT.-ll DTL -97 -15
34 220 KV GOPALPUR-MANDAULA CKT.-I DTL -122 -16
35 220 KV GOPALPUR-MANDAULA CKT.-lI DTL -131 -16
36 220 KV IPPOWER-PATPARGANJ CKT.-I DTL 90 21
37 220 KV IPPOWER-PATPARGANJ CKT.-lI DTL 96 21
38 220 KV IPPOWER-RAJGHAT CKT.-I DTL 0 0
39 220 KV IPPOWER-RAJGHAT CKT.- Il DTL -55 -3
40 220 KV KANJHAWALA-NAJAFGARH CKT. DTL 151 20
41 220 KV KASHMERIGATE-DMRC CKT.-I DMRC 19 4
42 220 KV KASHMERIGATE-DMRC CKT.-II DMRC 0 0
43 220 KV MAHARANI BAGH-HCM LANE CKT.-| DTL 26 -7
44 220 KV MAHARANI BAGH-HCM LANE CKT.-lI DTL 39 -10
45 220 KV MAHARANI BAGH-LODHI ROAD CKT.-I DTL 72 5
46 220 KV MAHARANI BAGH-LODHI ROAD CKT.-lI DTL 102 15
47 220 KV MAHARANI BAGH-MASJID MOTH CKT.-I DTL 0 0
48 220 KV MAHARANI BAGH-MASJID MOTH CKT.-II DTL 164 0
49 220 KV MAHARANI BAGH-TRAUMA CENTRE CKT.-I DTL 0 0
50 220 KV MAHARANI BAGH-TRAUMA CENTRE CKT.-II DTL 0 0
51 220 KV MAHARANIBAGH-GAZIPUR CKT.-I DTL 151 -20
52 220 KV MAHARANIBAGH-GAZIPUR CKT.-ll DTL 150 -20
53 220 KV MAHARANIBAGH-PRAGATI DTL 88 -35
54 220 KV MAHARANIBAGH-SARITA VIHAR DTL 12 8
55 220 KV MEHRAULI-DIAL CKT.-| DTL -114 -13
56 220 KV MEHRAULI-DIAL CKT.-lI DTL -111 -12
57 220 KV MEHRAULI-VASANT KUNJ CKT.-I DTL 123 14
58 220 KV MEHRAULI-VASANT KUNJ CKT.-lI DTL 113 14
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

Nsc;. Name of the Element Owner | MW | MVAR
59 220 KV MUNDKA-KANJHAWALA CKT. DTL 151 20
60 220 KV MUNDKA-NAJAFGARH CKT. DTL 145 24
61 220 KV MUNDKA-PEERAGARHI CKT.-I DTL 150 -29
62 220 KV MUNDKA-PEERAGARHI CKT.-II DTL 148 -26
63 220 KV NARELA-MANDAULA CKT.-I DTL -110 -7
64 220 KV NARELA-MANDAULA CKT.-lI DTL -109 -4
65 220 KV NARELA-PANIPAT CKT.-I BBMB -64 5
66 220 KV NARELA-PANIPAT CKT.-lI BBMB -66 3
67 220 KV NARELA-PANIPAT CKT.-llI BBMB -64 -2
68 220 KV NARELA-ROHTAK ROAD CKT.-I BBMB 76 -4
69 220 KV NARELA-ROHTAK ROAD CKT.-Il BBMB 76 -2
70 220 KV OKHLA-BTPS CKT.-I DTL -30 -9
71 220 KV OKHLA-BTPS CKT.-II DTL -37 -8
72 220 KV PATPARGANJ-GAZIPUR CKT. DTL -137 -2
73 220 KV PATPARGANJ-GEETA COLONY CKT.-I DTL 0 0
74 220 KV PATPARGANJ-GEETA COLONY CKT.-II DTL 0 0
75 220 KV PATPARGANJ-PREET VIHAR CKT.-I DTL -149 -24
76 220 KV PATPARGANIJ-PREET VIHAR CKT. -l DTL -150 -22
77 220 KV PEERA GARHI-WAZIRPUR CKT.-I DTL 25 0
78 220 KV PEERA GARHI-WAZIRPUR CKT.-II DTL 22 0
79 220 KV PRAGATI-PARK STREET CKT.-I DTL 164 -7
80 220 KV PRAGATI-PARK STREET CKT.-II DTL 158 -11
81 220 KV PRAGATI-SARITA VIHAR CKT DTL -12 29
82 220 KV PRAGATI-I P CKT.-I DTL 54 -2
83 220 KV PRAGATI-I P CKT.-ll DTL 64 0
84 220 KV HARSH VIHAR - PREET VIHAR CKT. -I DTL 162 -17
85 220 KV HARSH VIHAR - PREET VIHAR CKT. -l DTL 163 -16
86 220 KV RIDGE VALLEY-NARAINA CKT. DTL -167 -7
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

Nsc;. Name of the Element Owner | MW | MVAR
87 220 KV SARITAVIHAR-BTPS CKT.-I DTL -101 28
88 220 KV SARITAVIHAR-BTPS CKT.-II DTL -102 28
89 220 KV SHALIMAR BAGH-DMRC CKT.-I DMRC 5 6
90 220 KV SHALIMAR BAGH-DMRC CKT.-lI DMRC 0 0
91 220 KV SHALIMAR BAGH-ROHINI CKT.-I DTL 0 0
92 220 KV SHALIMAR BAGH-ROHINI CKT.-lI DTL 0 0
93 220 KV SHALIMAR BAGH-WAZIRPUR CKT.-I DTL 41 -11
94 220 KV SHALIMAR BAGH-WAZIRPUR CKT.-lI DTL 37 -12
95 220 KV TRAUMA CENTRE-RIDGE VALLEY CKT.-I DTL -45 -9
96 220 KV TRAUMA CENTRE-RIDGE VALLEY CKT.-lI DTL -44 -9
97 220 KV WAZIRABAD-GEETA COLONY CKT.-I DTL 76 6
98 220 KV WAZIRABAD-GEETA COLONY CKT.-lI DTL 77 6
99 220 KV WAZIRABAD-KASHMIRIGATE CKT.-I DTL 85 4
100 | 220 KV WAZIRABAD-KASHMIRIGATE CKT.-lI DTL 69 11
101 220 KV WAZIRABAD-MANDAULA CKT.-I DTL -163 -19
102 | 220 KV WAZIRABAD-MANDAULA CKT.-lI DTL -165 -20
103 | 220 KV WAZIRABAD-MANDAULA CKT.-llI DTL -166 -21
104 | 220 KV WAZIRABAD-MANDAULA CKT.-IV DTL -171 -21
105 | 220 KV VASANT KUNJ - R.K.PURAM CKT. -I DTL 31 -9
106 | 220 KV VASANT KUNJ - R.K.PURAM CKT. -lI DTL 20 -5
107 | 220 KV TUGLAKABAD - OKHLA CKT. -I DTL 97 -2
108 | 220 KV TUGLAKABAD - OKHLA CKT. -lI DTL 97 -3
109 | 220 KV TUGLAKABAD - BTPS CKT. -I DTL 83 -29
110 | 220 KV TUGLAKABAD - BTPS CKT. -lI DTL 83 -27

e Transmission system of Delhi supplies power to consumers through distribution network of Three

DISCOMs namely TPDDL, BRPL, BYPL, and Two deemed distribution licensee namely NDMC and MES.
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

e Performance:
The Performance of the Transmission Utility is very encouraging. The Transmission system availability
is now more than 99% and. The transmission loss is 0.92%. The trend of these two important

parameters of DTL since 2007-08 are as under:-

Year Transmission Losses in %age | Transmission System Availability (TSA) in %age
2007-08 1.42 99.48
2008-09 1.59 98.78
2009-10 1.38 98.39
2010-11 1.28 98.58
2011-12 1.21 98.38
2012-13 1.17 97.17
2013-14 0.95 97.43
2014-15 0.70 98.57
2015-16 0.85 99.03
2016-17 0.98 98.01
2017-18 0.84 99.35
2018-19 0.92 99.106

Transmission Network:

o Delhi has one 765KV AlS substation at Jhatikalan, owned by PGCIL under ISTS.

e The transmission system of Delhi (220 kV and 400KV voltage level) comes under the purview of
DelhiTransco Ltd. (DTL), which is having 249.118 ckt. Kms. of 400kV, and 824.15ckt. Kms. of 220 kV
transmission lines (including underground (U/G) cable of 204.21ckt. kms.). The transformation capacity
of 11040 MVA at 400kV (DTL=5410MVA & PGCIL= 5630 MVA) and 13180 MVA at 220kV level as on
June, 2019.

e There are 7 nos. existing 400kV sub-stations {Mundka-945 MVA, Bawana-1890MVA & Bamnauli (AlS) -
1630 MVA, Harsh Vihar (GIS)-945 MVA owned by DTL}, and Mandola(AlS)- 2000 MVA, Maharani Bagh
(GIS)-1630 MVA & Tuglakhabad (GIS)-2000MVA owned by PGCIL. DTL is also adding 500MVA (4") ICT
at Tikri Kalan (Mundka) and 500 MVA (5 ICT as hot reserve) at Bamnauli.

e There are 39 nos. 220 kV sub-stations in Delhi under the State sector, which includes 13 nos. GIS i.e.
AIIMS, DIAL, Ridge Valley, Park St., Kashmiri Gate, Electric Lane, Maharani Bagh, Lodhi road,
Peeragarhi, Wazirpur, Preet Vihar, Tuglakhabad & R. K. Puram . Further, three nos of DTL 400kV

substations also have 220/66kV level.
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12™ PLAN UPDATE:

A new 400kV substation under 12" plan has been commissioned at Tughlakabad while another 400kV
substation at Dwarka is under execution through ISTS route by PGCIL with ownership of 220kV & below
level with DTL at these substations. 400KV substations at Mandola (PGCIL), Samaypur (PGCIL) and
Panipat (BBMB) also provide power to Delhi.

Three new 220kV substations have been commissioned under 12" plan namely PPK-1Il (320 MVA), R. K.
Puram (520MVA- 200MVA at 220/33kV & 320MVA at 220/66kV voltage level) and Tuglakhabad
(320MVA). One 220KV substation namely Rohtak road belongs to BBMB also supplies power to Delhi
DISCOMs with an installed capacity of 300 MVA at 220/33kV level.

The 400 kV D/C Ring i.e. (Mandola - Dadri- Maharani Bagh — Samaypur)*°“"* — (Bamnauli- Jhatikalan -
Mundka -Bawana — Mandola)’™ is the back-bone 400 kV transmission ring supplying power to the
Capital. In addition to this 400kV Dadri-Harsh Vihar D/C Line, which is Associated Transmission System
( ATS) of Dadri Power generation Complex also supplies Power to Delhi.

Under approved 12" plan, LILO of this 400kV RING MAIN network was to be carried out at Rajghat, but
due non-availability land of Rajghat for 400kV substation, the proposal for Rajghat has been dropped
and the said LILO planned at Maharani Bagh to provide second source to Maharanibagh (Bawana —
Maharanibagh — Mandola). Further, LILO at Tughlakabad 400kV of Samaypur (Ballabgarh) — Bamnauli
link has also been commsioned and LILO of S/C Bamnauli-Jhatikalan at Dwarka 400kV by PGCIL on ISTS

route is under execution.

13" plan

In the 13th Plan (Rev-02,) two nos of 400/220kV GIS substations are proposed at Gopalpur (2000
MVA), and Jhatikalan (1000MVA) totalling 3000 MVA Transformation capacity. A total of 19 nos of
220kV AIS/GIS substation with 7120 MVA Transformation capacity at 220/66 and 220/33kV levels have
been proposed to be added out of which 05 nos of 220kV substations (1560MVA) have been
commissioned. The 14 nos with 5560MVA are proposed to be added by FY 2022-23.

At the same time 12 Nos. of ageing/outlived Transformers at various 220kV substations are proposed
to be augmented from 100MVA to 160MVA at 220/66KV substations and another 04 nos are proposed
to be replaced at 220/33kV level.

The capacity of 07 nos.220/33kV & 04 nos. 220/66kV sub-stations is augmented by adding one new
100 & 160MVA transformer respectively. Out of seven new transformers proposed, one no. each of

100MVA 220/33kV Trf. has already been added at Masjid Moth and Peeragarhi substations.

For the contingency requirement in any substations, 3nos 160MVA (220/66kV), 2 Nos 100MVA
(220/33kV) & One no. 500MVA for 400/220kV have also proposed as HOT RESERVE in this business
plan.
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e One no. of 400kV Multi Circuit line (14 Circuit Kilometers), 28 nos of 220 kV Double Circuit lines (274.1
ckm) including underground cable lines (228.9 circuit kilometers) and two nos. 220kV Multi Circuit (28
Circuit Kilometers) have been proposed to be added and out of which 06 nos of 220 kV Double Circuit
lines (36.2 ckm) including underground cable lines (28 circuit kilometers) have already been
commissioned.

e 345.4 ckt. kms of existing 220kV lines are proposed for re-conductoring with HTLS conductor during the
13th Plan (Rev-02).

Automation and Modernisation:

e Complete automation with centralised MAIN and STANDBY control rooms have been proposed for
better real-time monitoring and operation of the grid.
e At the same time to improve availability of the transmission system, GIS/Hybrid up-gradation of HV

side (66KV and 33KV) has been proposed for various substations.

e The 13th Plan also includes initial year requirements of the emerging 14" Plan scenario.
e  Fault levels at 400kV and 220kV sub-stations in and around Delhi during the 13th Plan period has been

maintained within permissible limits.

e The transmission network planning depicted in the plan is based on the discussions held in Steering
Commiittee (consisting of all stake holders of power system in Delhi) meeting held and CEA instructions

issued from time to time.

Financial condition:

e The capacity addition to meet the Power requirement with sufficient relaibilty is achieved by DTL
despite the odd fact that the utility’s dues are not paid by some of the distribution utilities i.e. BRPL and
BYPL since October 2010. BRPL and BYPL have not been making regular payments to DTL since 2010.
Therefore, DTL filed a petition in Appellant Tribunal for Electricity (ATE), which delivered judgment in
favour of DTL in May, 2014. Subsequently BRPL & BYPL filed appeal in Hon’ble Supreme Court. In the
hearing held on 12.05.2016, inter alia Supreme Court directed BRPL & BYPL to pay at least 70% of the

current dues to DTL.

e After the directions of Hon’ble Supreme Court in May 2016, BRPL made payment of ¥ 558.40 Crores
and BYPL made payment of ¥ 239.44 Crores to DTL till 31.05.2019. Further, Subsidy diverted by
GNCTD w.e.f 12.05.2016 to 31.03.2019 amounting to X 656.98 crore for BRPL & 3461.21 crore for

BYPL has been adjusted against total outstanding dues.
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e Total Outstanding dues on BRPL and BYPL as on 31.05.2019 after adjustment of subsidy diverted by
GNCTD (Including current dues and LPSC for the Billing Period 01.10.2010 to 30.04.2019) is as under:

Serial Utility Total dues Rs. Crores.
1. BRPL 1787.86
2. BYPL 1188.59

The huge outstanding dues effects even day to day operations of DTL and is striving all to meet the day to day
operations to ensure uninterrupted power supply to the consumers of Delhi. All the plans drawn out are subject

to the loan from financial institutions at affordable rates of interest.
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INTRODUCTION

Delhi, with a geographical spread of 1484 km? is the 30™ largest state of Indian union in terms of area, and
the 18" largest by population (as per census 2011) with total population of 1.91 Crores. Per Capita income
at current prices-FY 2016-17 is about Rupees 3 Lakhs. State GDP growth rate (FY 2016-17) is 8.8 %.

History of Power Sector of Delhi:

Delhi Power System was established in 1905 when M/s. John Fleming Company was given the license for
supply of power in Delhi. In 1958, Delhi Electric Supply Undertaking (DESU), a wing of the Municipal
Corporation of Delhi, was formed. DVB under Government of NCT, Delhi was set up in 1997 under ESAct,
1948 replacing DESU.

In July 2002, the erstwhile Delhi Vidyut Board was un-bundled under the provisions of DERA, 2000,
Transfer Scheme Rules, 2001 etc. Into six companies viz one Generation Company — Indraprastha Power
Generation Company Limited (IPGCL), one Transmission Company — Delhi Transco Ltd, (DTL), and three
Distribution Companies — BSES Rajdhani Power Limited, BSES Yamuna Power Limited & Tata Power Delhi
Distribution Limited (BRPL, BYPL, TPDDL) and one Holding Company — Delhi Power Company Limited
(DPCL). Pragati Power Corporation Limited (PPCL) which was established prior to the unbundling. IPGCL is
now proposed to be merged with PPCL.

Delhi Transco Limited is a ‘State Transmission Utility of the National Capital of Delhi’.

Delhi Transco Limited (DTL) is responsible for transmission of electricity at 220KV and 400KV levels
besides upgradation and maintenance of EHV Network.

“The mission of DTL is to establish, operate and maintain secure EHV network on sound commercial
principles integrating HRD, R&D, process the engineering, creating intellectual, maximizing stake
holder’s delight.”

Present capacity of DTL as on JUNE, 2019 is under:-
Transmission level:

e 249.118 ckt. Kms. (including underground cable length of 3.248 ckt. Kms.) at 400kV level,
e 824.15 ckt. Kms. (including underground cable length of 204.21 ckt. Kms.) at 220kV level

Transformation capacity

e 5410MVA at 400/220 kV and
e 13180 MVA at 220/66 kV and 220/33 kV level
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Power Supply Scenario:

Delhi has achieved 100% electrification long time back and the per capita consumption of power in Delhi was 1561
unit in FY 2014-15 which were much higher than the National average of 1010 units observed during FY 2014-15.

Delhi being a city state with diminishing rural areas and agricultural activities, the thrust on energy front in Delhi is
mainly to have uninterrupted power supply and to take care of increasing power demand owing to phenomenal
growth of population caused by migrating population from other parts of country and commercial activities.

Load Growth:

In the last 50 years there has been substantial growth in power sector in the State of Delhi. For example the power
demand during 1971-72 was 275 MW, which has increased to 7409MW on 02.07.2019. The profile of peak demand
met and energy consumption profile since 1990-91 is shown in the table below:-

Year Peak Demand in | Energy Consumed % increase in peak demand | % increase in energy consumption
MW in MU w.r.t. previous year w.r.t. previous year

1990-91 1436 8494

1991-92 1535 9379 6.89 10.42
1992-93 1583 10229 3.13 9.06
1993-94 1631 11005 3.03 7.59
1994-95 1898 11871 16.37 7.87
1995-96 1984 12796 4.53 7.79
1996-97 2051 13504 3.38 5.54
1997-98 2355 14522 14.82 7.54
1998-99 2509 15853 6.54 9.16
1999-00 2580 16806 2.83 6.01
2000-01 2670 17362 3.49 3.31
2001-02 2879 18448 7.83 6.25
2002-03 3097 19667 7.57 6.61
2003-04 3289 20385 6.20 3.65
2004-05 3490 20810 6.11 2.09
2005-06 3600 21184 3.15 1.80
2006-07 3736 21977 3.78 3.74
2007-08 4030 22581 7.87 2.75
2008-09 4034 22313 0.10 -1.19
2009-10 4408 24124 9.27 8.12
2010-11 4720 25668 7.08 6.40
2011-12 5028 26617 6.53 3.70
2012-13 5642 26919 12.21 1.13
2013-14 5653 28127 0.19 4.49
2014-15 5925 29035 4.81 3.23
2015-16 5846 29538 -1.33 1.73
2016-17 6261 30791 6.93 4.24
2017-18 6526 31873.66 4.23 3.52
2018-19 7016 32354.69 7.51 1.51
2019-20 7409 - 5.6 -

The growth is attributed to better road transport, telecommunication network and regular power supply,
Liberalization and economic policies, which have brought deregulation and favourable industrial policy requirements
for investment and expansion.

Simultaneously there has been growth of industries in unorganized sector. This has resulted in establishment of new
industrial estates like Bawana and Bhorgarh for resettlement of industries which were earlier operating in the
residential areas.
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Transmission system overview:

The transmission system of Delhi (220 kV and 400KV) comes under the purview of Delhi Transco Ltd. (DTL), which is
having 249.118 ckt. Kms. of 400kV, and 824.15 ckt.Kms. of 220 kV transmission lines (including underground (U/G)
cable totalling 204.21 ckt.Kms.) with transformation capacity of 11040 MVA at 400kV (incl. 5630 MVA of PGCIL) and
13180 MVA at 220kV level as on June, 2019.

There are altogether 7 nos. 400kV substations (including three nos of PGCIL) and 39 nos. 220 kV sub-stations in Delhi,
supplying power to the five Distribution Utilities (viz. TPDDL, BRPL, BYPL, NDMC and MES), which cater to the load
demands of the various areas of the Capital.

Presently, Delhi is having a 400 kV D/C ring i.e. 400 kV Mandola — Dadri- Maharani Bagh — Samaypur —Tuglakhabad-
Bamnauli —Jhatikara More- Mundka — Bawana —Mandola D/C ring apart from 400kV Dadri-Harsh Vihar D/C Line. With
this 400kV Ring and underlying strong 220 kV network of DTL, demand is being served through the existing 220kV
and 400kV systems.

The state is well served by a network of Inter- state transmission lines at 400 kV, 220 kV levels and the existing Inter
Station Transmission System (ISTS) capacity is adequate for meeting the present power requirement.

In ISTS system, Power Grid Corporation of India Limited (PGCIL) & Delhi Transco Limited (DTL) have already
undertaken/planned a number of transmission works in consultation with Central Electricity Authority(CEA) for
further strengthening & augmenting the capacity and to ensure better connectivity of Delhi Grid with National Grid
for providing reliable and quality power supply to the citizen of Delhi. The Standing Committee of Power System
Planning Northern Region ( CEA) in its 34™ meeting held on 08.08.2014 has approved the FOUR ISTS in Delhi.

The extracts of the relevant minutes of the meeting are as under:-

Item — 11: Setting up of 400KV Inter State Grid Sub-Stations in Delhi.

Director (SP&PA) stated that Delhi is presently meeting a peak demand of about 6000 MW, out of which about 4700 MW
power is being procured and brought in from outside. According to CEA study, peak demand by the end of 12" & 13"
Plan in Delhi would be about 7396 MW and 10373MW respectively. Delhi has a very limited generation capacity and as
on date and also no plan to add generation capacity within the state in near future, the increasing demand in Delhi is
required to be met by importing power from outside. Thus, very strong Inter State Transmission System along with
400/220KV Grid Sub-stations in and 13 of 35 around Delhi need to be established to ensure secured transmission
network with adequate transformation capacity.

In a study conducted by CEA, 400KV & 220KV Sub-Stations have been proposed to be established within the periphery of
Delhi to facilitate handling of increasing quantum of power in 12" DTL has now proposed to set up four Inter State
400KV Grid Sub-Stations along with associated 400KV transmission network at the following locations under ISTS
network strengthening scheme to facilitate import of power from various sources outside Delhi:

1. Creation of 400 kV Rajghat S/S

Creation of 400 kV, 4x500 MVA Rajghat S/S by LILO of one circuit of Bawana — Mandola 400 kV D/C line on M/C

tower at Rajghat with twin/HTLS conductors with the following provisions

400KV
i. Line bays 04 Nos.(with provision of future expansion)
ii. 500MVA, 400kV ICTs 04 nos.
iii.  125MVAR bus reactors 01 no.
iv. Transformer bays 04 nos.
v. Reactor bays 01 no.
220KV= 24 BAYS
i. Line bays 12 nos.
ii. Transformer bay 08 nos.(4 nos. For 400/220kV ICTs and 4 nos. For 220/33kV ICTs)
iii.  Bus coupler bays 02 nos.
iv. Bus sectionalised bay 02 nos.

Since the line from Rajghat to Wazirabad Water Treatment plant has to pass through the Yamuna river bed/bank area so
there will be severe ROW constraint and as such to conserve the ROW the line of about 11 kilometres line length has to
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be constructed on 400KV M/C tower. For the rest 14 kilometres from Wazirabad Water Treatment plant to LILO point at
Tiggipur Village in P-1l zone in North Delhi it would be on 400KV D/C tower line length

Remarks:- However, above ISTS project dropped due to non-availability of suitable land at specified location and
ROW constraints.

2. Creation of 400 kV Tuklakabad S/S
Creation of 400 kV, 4x500 MVA Tuklakabad S/S by LILO of Bamnauli.Samaypur 400 kV D/C line at Tughlakabad
with twin/HTLS conductors with the following provisions.

400KV
i. Line bays 04 Nos.(with provision of future expansion)
ii. 500MVA, 400kV ICTs 04 nos.
iii.  125MVAR bus reactors 01 no.
iv.  Transformer bays 04 nos.
V. Reactor bays 01 no.
220KV= 24 BAYS
v. Line bays 12 nos.
vi. Transformer bay 08 nos.(4 nos. For 400/220kV ICTs and 4 nos. For 220/33kV ICTs)
vii.  Bus coupler bays 02 nos.
viii. ~ Bus sectionalised bay 02 nos.

400KV M/C tower line length = 15 kilometres (from 400KV Tughlakabad to Dera Mandi Delhi Border) 400KV D/C tower
line length = 12 kilometres (from Dera Mandi Delhi Border to LILO point at Alampur Village, Haryana ). Since the 400 kV
line from Tughlakabad to Dera Mandi Delhi Border has to pass through the dense human habitation/colony so there will
be severe ROW constraint and as such to conserve the ROW the line of about 15 kilometres line length has to be
constructed on 400KV M/C tower. For the rest 12 kilometres from Dera Mandi Delhi Border to LILO point at Alampur
Village, Haryana, it would be on 400KV D/C tower line length

3. Creation of 400 kV Karampura S/S
Creation of 400 kV, 4x500 MVA Karampura S/S with Karampura — Jatikalan More D/C on M/C tower and
Karampura — Bawana D/C on M/C tower with the following provisions.
a. 9 nos. Of 400KV bays bays (4 incomer, 4 ICT, 1 B/C) with provision for future expansion
b. 23 nos 220KV bays (220 kV split bus with 12 bays on each side = 2 incomer, 6 feeder bay, 1 B/C, 1 B/S
(only one), 2 ICT)
c. 400KV M/C tower line length = 45 kilometres (from 400KV Karmapura to 765KV Jhatikalan D/C line)
d. 400KV D/C tower line length = 28 kilometres (from 400KV Karmapura to 400KV Bawana)
Since the 400 kV line from Karmapura to 765KV Jhatikalan has to pass through the dense human habitation/coloney and
400 kV as well as 220 kV line has to be taken from the same corridor so foe judicious utilization of the available corridor
the line of about 45 kilometres line length has to be constructed on 400KV M/C 15 of 35 tower. For the other line will be
constructed along the Nala(drain) 28 kilometres from Dera Mandi Delhi Border to LILO point at Alampur Village,
Haryana, it would be on 400KV D/C tower line length.
Remarks:- However, above ISTS project dropped due severe ROW constraints.

4. Creation of 400 kV Dwarka:
Creation of 400/220 kV, 4x 500 MVA Dwarka | S/S by LILO of Bamnauli — Jatikalan More 1 circuit at Dwarka |
with twin/HTLS conductors with following provisions.
400KV

a. Line bays 02 Nos.(with provision of future expansion)
b. 500MVA, 400kV ICTs 04 nos.
¢. 125MVAR bus reactors 01 no.
d.

Transformer bays 04 nos.
e. Reactor bays 01 no.
220KV = 20 bays
a. Line bays 12 nos.

b.  Transformer bay 04 nos. (4 nos. For 400/220kV ICTs)
c.  Buscoupler bays 02 nos.
d. Bus sectionalised bay 02 nos.
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With the creation of the above four 400 kV S/S there would be a strong infeed Substations around Delhi which can take
care and reliably meet the existing and future 400 kV and 220 kV load demand of Delhi network. The representatives of
U.P, Punjab, Rajasthan, Uttarakhand, Chandigarh indicated their agreement with the proposal.

CE Plg. HVPNL intimated that HVPNL also do not have any objection with the proposal and in-principally agrees with it.
He was of the view that the provision of 4x500 MVA ICT at each of this substation is on the higher side and initially may
be considered with 2x500 MVAR at each Substation. He stated that HVPNL is also contemplating construction of
substations in 16 of 35 Faridabad area. The feed for the substations would likely to be taken from 400 kV Samaypur. As
such, creating the provision for drawl of 8000 MVA from Samaypur could overload the system behind Samaypur S/S and
can also cause drawl constraint for HYPNL from Samaypur S/S.

DTL informed that the substations have been planned after a detailed study carried out by CEA, wherein a provision for
765 kV ring around Delhi have been considered. Presently a part of the 765 kV ring between Bhiwani to Agra (PG) via
J.More is operational. With the availability of the 765 kV ring around Delhi the loading on the existing 400 kV line would
reduce. The proposed 400 kV S/S has been planned at four different locations of Delhi and the load of 400 kV Tuklakabad
S/S would mainly be incident on 400 kV Samaypur S/S. Further, to contain the Short circuit level in Delhi system, The 220
kV S/Ss planned in Delhi are to be operated in split bus mode, with two ICT would be in one bus and two in the other. The
proposal of HVPNL for initial capacity of 2x500 MVAR at each S/S would not be adequate proposition as with split bus
arrangement supply of power with contingency outage of one ICT cannot be met reliably.

Director CEA stated that the 400 kV S/S has been planned for commissioning by 2016-17 to take care of the load of Delhi
by 12" plan end and also to meet load requirement by the early 13" plan period. As such the provision of the
Transformer proposed is justified. However, as suggested by HVPNL, requisite studies would be carried to examine the
system strengthening requirement behind Samaypur S/S.

The Committee agreed with the proposal for creation of the four nos. Of 400/220 kV S/S in Delhi as indicated above and
also for looking into the system strengthening requirement beyond Samaypur.

However, Due Land related / RoW issues the construction of only 02 ISTS namely Tuglakabad and Dwarka
could so far be started. Considering, the present scenario, the Standing Committee of Power System Planning
Northern Region ( CEA) in its 39" meeting held on 29" & 30™ May 2017 has approved the establishment of 400kV
sub-station at Gopalpur as Intra state Transmisiosn system by DTL. The extracts of the minutes of meeting in this
regard is appended hereunder:-

11.0 400/220KkV substations at Rajghat (Maharanibagh-Il) and Karampura in NCT of Delhi:

11.1 CEA stated that four (4) no. Of 400/220kV substations viz. Rajghat, Dwarka, Tugalakabad and Karampura were
approved in the 34" meeting of SCPSPNR held on 8 th August, 2014 as inter state transmission system (ISTS).
Further, RajghatMaharanibagh 400kV D/c (HTLS) line was agreed as “NRSS XXXIX” scheme for reliability of power
supply to Delhi in the 36" meeting of SCPSPNR held on 13-07- 2015. Out of four substations, Dwarka and
Tugalkabad 400/220kV S/Ss along with its 400kV interconnection are under implementation by POWERGRID.
Implementation of Karampura 400/220kV S/s could not take place due to non-availability of land and RoW
problem in laying of 400kV interconnecting line. A meeting was held in CEA on 14.7.2016 with CTU, Delhi DISCOMs
and DTL, wherein, it was agreed to drop the the proposed substation at Karampura due to non-availability of land.

DTL vide their letter dated 26-10-2016 had informed that land for Rajghat 400/220kV S/s at the earlier proposed
location near IP Extn. Was not feasible due to upcoming solar power complex and RoW constraint in laying of
transmission lines associated with it. DTL suggested the land near existing 400kV Maharanibagh for construction
of 400/220kV Rajghat substation. Subsequently, POWERGRID vide their letter dated 26- 12-2016 had informed
that DTL had proposed land near existing Maharanibag vailabili for Rajghat sub-station. As the proposed
400/220kV Rajghat (Maharanibaghll)(GIS) sub-station is contiguous to existing 400/220kV Maharanibagh (GIS)
substation, POWERGRID has proposed that instead of NRSS XXXIX (400kV Rajghat— Maharanibagh D/C line with
HTLS conductor alongwith two nos. Of 400kV GIS bays each at Rajghat and Maharanibagh), the 400kV busbar of
400/220kV Maharanibagh (GIS) sub-station may be extended to Rajghat (Maharanibagh-11) and provision of a
400kV bus sectionaliser alongwith 400/220kV Rajghat (Maharanibagh-Il) (GIS) substation may be kept. The 400kV
bus sectionaliser between 400/220kV Rajghat (Maharanibagh-ll) (GIS) sub-station and existing Maharanibagh
(GIS) sub-station would be normally kept open to address the high fault level at both sub-station. The two 400kV
buses can be interconnected through the bus sectionaliser to provide reliability of power supply in the event of
anycontingency. This proposal was also discussed and agreed in the meeting held on 20-12-2016 at DTL office,
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New Delhi. Therefore, POWERGRID had requested for in-principle approval for provision of sectionaliser in
proposed 400/220kV Rajghat (Maharanibagh-Il) (GIS) sub-station and dropping of 400 kV D/C line between
Rajghat and Maharanibagh. There was no change in the downstream 220 kV network for drawal of power by DTL.

11.2 Further, a meeting was held in CEA on 04-01-2017 with representatives from DTL and POWERGRID, wherein, the
above proposal was agreed. Accordingly, CEA vide their letter dated 1/9/38th/PSPA—I/23 dated 16-1-2017 had
conveyed in-principle approval Minutes of 39" Meeting of SCPSPNR on 29" & 30" May 2017 12 for extending the
400kV busbar of 400/220kV Maharanibagh (GIS) sub-station to Rajghat (Maharanibagh-Il) with a provision of a
400kV bus sectionaliser and dropping the NRSS-XXXIX scheme subject to vailabilit of the members of SCPSPNR.

11.3 Subsequently, DTL vide their letter dated 24-04-2017 addressed to POWERGRID has requested to shift the Rajghat
(Maharanibagh-11) 400/220 kV substation from Maharani Bagh to Gopalpur in North Delhi, in view of high fault
level (beyond 60 kA) and severe RoW constraints in taking out 220 kV and 33 kV feeders. The additional land at
existing 220 kV Gopalpur sub-staion can be utilized for constriuction of 400 kV substation (GIS). The connectivity
with the ISTS i.e. LILO of both circuits of Mandola Bawana 400 kV D/C line at Maharanibag, interalia, would be
utilised to improve the reliability of power supply to Maharanibagh existing sub-station.

11.4 To discuss the proposal of DTL, a meeting was held in CEA on 18-05-2017 (minutes enclosed at Annexure —IV),
wherein, it was decided that 4x500 MVA, 400/220 kV Rajghat sub-station would be shifted to Gopalpur instead of
Maharanibagh-II. DTL was intimated that no futher change in location would be allowed. With regard to 400 kV
connectivity of Gopalpur sub-station a number of options were deliberated. Considering the vailability of only one
no. Corridor for constructing 400 kV line in Yamuna bed and minimum change in scope of already awarded
contract, it was decided to implement LILO of both circuits of Mandaula-Bawana 400 kV D/C line at Maharanibagh
(existing) substation on multi circuit tower and LILO of both circuits of Bawana Maharanibagh 400 kV D/C line at
proposed Gopalpur (GIS) sub-station. This would result in Bawana-Gopalpur-Maharanibagh 400 kV D/C line and
Maharanibagh Mandaula 400 kV D/C line. Further, to address the high fault level at Maharanibagh sub-station
LILO of Samaypur (PG)-Dadri 400 kV line at Maharanibagh would be bypassed at Maharanibagh. The LILO would
be operated in emergency condition only.

11.5 CTU stated that 400/220kV Rajghat substation was planned to meet the load demand of East Delhi, Kashmere Gate,
Park Street and Electric Lane areas. Substation works were awarded in March 2015; however work could not start
due to non availability of land. Subsequently, its location was shifted to near IP Extn., after which the 400kV ISTS
network and 220kV intra-state transmission lines (as a part of Consultancy assignment) were awarded in March
16. However, in Oct. 16, DTL informed that the proposed land near IP Extn. Was also not feasible due to upcoming
Solar Power complex and RoW constraints. DTL proposed that land near existing Maharanibagh was available and
handed over to POWERGRID in Dec.16.

11.6 Due to above developments, the earlier award for 400/220kV Rajghat substation were terminated and works for
Maharanibagh-Il substation were retendered. Price bids were opened and Maharanibagh-Il substation was ready
for award with modified scope including provision of a 400kV bus sectionaliser. The transmission line works for
400kV inter-state and 220 kV intra-state which was awarded in March 2016 was continued except that
termination was changed from Rajghat to Maharanibagh-II.

He added that four no. Of 400/220 kV sub-stations were agreed keeping in view the peak demand of Delhi of the
order of 10,400 MW by the end of 13" plan. In order to address the problem of high short circuit level,
POWERGRID has suggested bus sectionaliser at 220 kV level and to address the RoW problem in taking out 220 kV
lines, POWERGRID has proposed the route alignment of 220 kV lines through multi circuit line to DTL on 21-01-
2017. He said that in addition to Maharanibagh (Il), Minutes of 39" Meeting of SCPSPNR on 29" & 30" May 2017
13 Gopalpur could be the fourth 400/220 kV sub-station in place of Karampura, as proposed by DTL during a
meeting held in MoP on 04-01-2017.

11.7 DTL representative stated that after the commissioning of 400/220 kV sub-station at Tuglakabad, the loading on
existing Maharanibagh sub-station would be reduced substantially and there is no requirement of 4x500 MVA,
400/220 kV S/S at Maharanibagh (). At present Maharanibagh is connected at 400 kV through LILO of one circuit
of Samaypur (PG)-Dadri 400kV D/C line at Maranibagh. There is a requirement of additional 400 kV feed to
Maharanibagh. Further, shifting of 400/220 kV Rajghat (Maharanibagh-Il) to Gopalpur would help in catering the
demand of North Delhi. Moreover, the additional land at existing 220 kV Gopalpur sub-station can be utilized for
construction of 400 kV GIS substation and there is no change in the connectivity with the ISTS i.e. LILO of both
circuits of Mandola-Bawana 400 kV D/c line at Maharanibagh.
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11.8 CTU stated that DTL is frequently shifting the location of Rajghat 400/220 kV substation. With the shifting of
Rajghat sub-station to Maharanibagh (11) and then to Goplapur (as now proposed by DTL), it becomes entirely a
new scheme with different 220 kV outlets. Therefore, they do not intend to implement the same.

11.9 DTL stated that as POWERGRID is not inclined to take up the establishment of 400/220kV S/s at Gopalpur
(relocation of 400/220kV ISTS Rajghat S/s), they may be allowed to take up the construction of 400/220kV S/s at
Gopalpur as an intra- state scheme. POWERGRID has stated that they have no reservation for establishment of
Gopalpur S/s along with its 400kV inter-connection as an intra-state scheme . Minutes of 39" Meeting of SCPSPNR
on 29" & 30" May 2017

11.10 After deliberations, following was agreed.:-

ISTS Scheme (under PGCIL scope of already awarded scheme):

. LILO of both circuits of Mandola-Bawana 400 kV D/C line at Maharanibagh (existing) with Twin HTLS
conductor on multicircuit towers (already under construction by PGCIL).

(Note: This would take care the requirement of additional interconnection at Maharanibagh. In view of
above LILO, NRSS-XXXIX scheme was agreed to be dropped.)

ISTS Scheme (to be taken up ):

Il. 4 no. Of 400 kV bays at 400/220kV Maharanibagh (existing) substation

i) By passing of LILO one circuit of 400 kV Dadri—Ballabhgarh D/C line at Maharanibagh (existing) (to be
used during emergency)

Intra State Scheme (to be implemented by DTL):

. Establishment of 4xS00MVA, 400/220kV GIS Substation at Gopalpur along with 125 MVAR bus reactor — by
DTL.

i) LILO of Maharanibagh—Bawana 400 kV D/C line at Gopalpur 400/220 kV substation on multicircuit
towers — by DTL
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ELECTRICITY DEMAND FORECAST

Per Capita consumption (consumption of Units/ Year)

Based on the data available, the per capita consumption is 1561 units/ year during FY 2014-15 in the state
of Delhi against the National average of 1010 units/ year.

The power supply position of Delhi has been viewed in terms of peak demand experienced and met by
individual DISCOMs. All the DISCOMs have been able to meet the peak demand arising in their respective
command areas. On the glance of all India Power Supply Posiiton, Delhi is one of the best placed states in
the country in Demand —Supply scenario. The details are as under (Source: from CEA website):-

ot fgga srqfd Rufy Ré (qa@at®e) /Energy Power Supply Position Report (Provisional)
33 fAferaa gfae AT/ Figures in MU net
#§, 2019 /May,2019 3%w,2019 -#%,2019/ April,2019 to May,2019

kil EEPINE— PEp—— g g —, e e A
woTTet / System Energy Requirement| Energy Supplied Energy not Supplied Energy Requirement| Energy Supplied Energy not Supplied
&7 / Region (MU) (MU) (MU) (%) (MU) (MU) (MU) (%)
=031/ Chandigarh 154 154 0 0.0 271 271 0 0.0
&= / Delhi 3,366 3,366 0 0.0 6,065 6,064 1 0.0
§REMOT / Haryana 4,907 4,907 0 0.0 8,679 8,679 0 0.0
fewTaer 9&2r / Himachal Pradesh 872 863 10 $d 1,654 1,644 10 0.6
SFH T / Jammu & Kashmir 1,760 1,424 336 19.1 3,364 2,720 644 19.1
st / Punjab 4,769 4,769 0 0.0 8,475 8,475 0 0.0
ASTEAT / Rajasthan 7,120 7,110 11 0.2 13,313 13,300 13 0.1
I w&2A / Uttar Pradesh 12,742 12,695 48 0.4 22,897 22,817 79 0.3
IwaEE / Uttarakhand 1,329 1,329 0 0.0 2,449 2,449 0 0.0
St &9 / Northern Region 37,020 36,615 404 1.1 67,166 66,419 747 1.1
SerdaTe / Chhattisgarh 2,794 2,794 0 0.0 5,765 5,764 1 0.0
ISR / Gujarat 11,208 11,208 0 0.0 21,748 21,748 0 0.0
HLF 922w / Madhya Pradesh 6,502 6,502 0 0.0 12,735 12,735 0 0.0
HERTSE / Maharashtra 14,976 14,976 0 0.0 29,295 29,294 0 0.0
ZH=r 3R @3 / Daman & Diu 222 222 0 0.0 443 443 0 0.0
2eY g 7R g4/ Dadra & Nagar Haveli 552 552 0 0.0 1,106 1,106 0 0.0
Ihar / Goa 404 404 0 0.0 801 801 0 0.0
qf¥esft & / Western Region 36,658 36,658 0 0.0 71,893 71,892 1 0.0
3=y 9 / Andhra Pradesh 6,056 6,048 7 0.1 11,709 11,702 7 0.1
AT / Telangana 5,318 5,318 1 0.0 10,772 10,771 1 0.0
e / Karnataka 6,702 6,702 1 0.0 13,569 13,568 1 0.0
el / Kerala 2,575 2,566 9 0.3 4,888 4,878 10 0.2
affe @y / Tamil Nadu 10,309 10,309 1 0.0 20,031 20,030 1 0.0
90adr / Puducherry 271 271 1 0.3 517 516 1 0.1
weT-£17 / Lakshadweep # 4 4 0 0 8 8 0 0
Zf@oft &7 / Southern Region 31,232 31,213 19 0.1 61,486 61,465 21 0.0
fagX / Bihar 3,078 3,078 0 0.0 5,662 5,659 3 0.1
ZrAe =rér e / DVC 1,814 1,814 0 0.0 3,757 3,755 2 0.1
FR@o0 / Jharkhand 789 789 0 0.0 1,505 1,495 10 0.7
e/ Odisha 2,560 2,560 0 0.0 5,261 5,261 0 0.0
gfRas @I / West Bengal 5,115 5,115 0 0.0 9,920 9,897 25 0.2
fafFwa / Sikkim 36 36 0 0.0 78 78 0 0.0
HOATA-AFIER/ Andaman- Nicobar # 29 27 2 7 58 54 4 6.7
qdf &3/ Eastern Region 13,391 13,391 0 0.0 26,182 26,144 38 0.1
HFUTTI W& / Arunachal Pradesh 64 64 0 0.6 127 126 1 0.6
HEH /| Assam 819 738 81 9.9 1,573 1,434 139 8.8
AT / Manipur 73 72 1 0.7 135 134 2 1.2
AuTad /| Meghalaya 167, 159 8 5.0 336 318 18 5.5
fASR#A / Mizoram 55 55 0 0.7 100 99 1 0.8
areman / Nagaland 65 64 1 0.8 124 123 1 0.8
AR / Tripura « 173 170 2 1.4 292 288 4 13
ww<-qdf &% / North-Eastern Region 1,416 1,323 93 6.6 2,686 2,521 165 6.2
FFqUT #RE  / All India 119,717 119,200 517 0.4 229,413 228,441 972 0.4
# Lakshadweep and Andaman & Nicobar Islands are stand- alone systems, power supply position of these,does not form part of regional requirement and energy supplied
* Excludes energy exported to Bangladesh.
Note: Power Supply Position Report has been compiled based on the data furnished by State Utilities/ Electricity Departments.
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Demand Estimation Methodology

Since Delhi has attained a matured level of urbanization with almost nil rural population, the growth in
consumption can be attributed to come from normal growth in households and therefore it is assumed
that normal growth rates based on past trends would be representative and accordingly, the same
methodology has been used to arrive at the demand for Delhi.

DEMAND FORECAST OF DELHI AS PER 19" EPS REPORT

The 19" Electric Power Survey Committee was constituted by Central Electricity Authority with the
concurrence of Ministry of Power. The Committee adopted 2016-17 as the base year to forecast the
Energy Requirement and Peak Demand upto 2021-22 (end of 13" Plan) on a detailed yearly basis and to
project the perspective electricity demand for the terminal years of 14" and 15™ five year plans i.e year
2026-27 & 2031-32.

The demand projected for Delhi as per 19" EPS Report for the year 2021-22 is as below:
This was used for carrying out planning studies.
End of 12" Plan (2016-17) End of 13" Plan (2021-22)

Peak Demand (MW) 6318 7471

The comparison of 19" EPS and actual as that of the peak & energy consumption is as under:

Year Peak Energy
Peak Demand (MW) Actual Peak Energy consumption Actual energy
as per 19" EPS Met (MW) (Mus) as per 19" EPS | consumption (Mus)

2015-16 5846 5846 30791 29538
2016-17 6318 6261 31937 30791
2017-18 6541 6526 33070 31873.66
2018-19 6764 7016 34201 32354.69
2019-20 6997 7409 -
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DEMAND FORECAST OF DELHI ASSUMING HIGHER GROWTH IN DEMAND AS COMPARED TO 19th EPS
REPORT

It has been observed that during July, 2019 Delhi’s maximum demand reached to 7409 MW as compared
to projected demand of 6997 MW as per 19" EPS for 2019-20. It is observed that that 6% growth of power
demand be considered for optimal sourcing and Transmission System Planning.

Accordingly, considering higher growth rate of 6% on peak demand & energy requirement, by the end of
13th Plan (2021-22) the peak demand projected is in the range of 8400MW. Transmission system planning
was also carried out based on this assumption.

PRESENT SCENARIO:

Delhi government initiatives to subsidise up to 400 units in case the energy consumption is limited to 400
units per month along with promotion of use of LED bulbs through DELP scheme would help in reducing
the peak Demand in Delhi.

At the same time, awareness among consumers to conserve energy will also play the major role in
managing the PEAK load.

It is also projected that, roof top solar integration, Demand side management, large scale implementation
of BEE 5 star rated air-conditioners, VRF air-conditioners, introduction of LED tube lights similar to LED
bulbs under DELP scheme, DC fans of 40 watts in place of higher wattage ceiling fans can play a major role
in managing the PEAK demand of Delhi state.

Accordingly the PEAK Demand observed in current and last two year of Delhi state has been assumed as
highly to grow with a factor of about 6.0% annually, based on average growth of various DISCOM load
growth projections.

Peak Demand

Peak Demand for the years FY 2016-17 to FY 2021-22 for respective DISCOMs arrived at by using
appropriate load factors derived from DISCOMs data for previous years, has been assumed as under:-

SIl. | Peak Demand (MW) | FY2016- | FY2017-18 | FY 2018- FY FY FY

No. 17 19 2019- | 2020- | 2021-

20 21 22

I | BRPL | Anticipated 2610 2698 2789 2883 2979 | 3077
Actual 2647 2745 3081 3211

Il | BYPL | Anticipated 1625 1689 1755 1825 1896 1968
Actual 1457 1609 1865 1686

Il | TPDDL | Anticipated 1856 1928 1992 2061 2129 2197
Actual 1859 1919 1966 2136

IV | NDMC [ Anticipated 397 404 411 418 425 433
Actual - 412 391 460

V | MES Anticipated 51 52 54 56 57 59
Actual - 47 48 53

Peak Demand | Anticipated 6529 6771 7001 7243 | 7853* | 8324*
for Delhi State | Actyal 6261 6526 7016 7409

Remarks: Base year 2014-15, 24x7 PFA document of Delhi state.
*Anticipated Peak load as per average growth in last two years

Anticipated PEAK DEMAND for Delhi state for 13" plan is around 8400 MW.
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TRANSMISSION PLANNING CRITERIA

© N o U

10.

11.

12.

13.

14.

Delhi transmission network is represented with 220 kV and above systems, where loads have been
considered incidental on 220 kV buses.
The R, X, B parameters for 400 kV & 220 kV lines & cables have been worked out as per data
available in CEA.
Load power factor for peak and light load condition is considered as 0.95(lag) and 0.98(lag) as per
the Transmission planning manual of CEA (January’ 2013).
The peak demand during 2019-20 is recorded as 7409 MW and yearly load growth in Delhi is
estimated to about 6%.
The generation dispatch is worked out considering 10% auxiliary consumption.
N-1 criterion is generally followed for providing reliable power supply to the consumers.
Study has been carried out with ZERO generation in Delhi.
Transformation capacity at 220 kV S/S and 400kV levels is limited to the extent of 500 MVA and
2000MVA respectively as per Transmission planning manual of CEA (January, 2013).
Creation of a new sub-station is generally planned as per Transmission planning manual of CEA
(January, 2013)

220KV new substation: If the existing substation capacity is 320 MVA.
Due to RoW constraints, re-conductoring in the existing 220 kV corridors with higher capacity
conductor like High Temperature Low Sag Conductor (HTLS) having ampacity more than double
the Zebra conductor is considered, wherever required, to increase loadability of the lines to meet
the system requirement.
To limit short circuit level within permissible design value, the bus splitting arrangement at specific
400kV and 220kV sub-stations in Delhi and reconfiguration of associated network has been
adopted.
To mitigate with RoW problems, Multi-circuit lines have been proposed as per Transmission
planning manual of CEA (January, 2013).
Provision of LILO of existing TL have been kept in the plan to utilze increase in Ampacity due to
injection of surce (400 KV) in the network.
The system voltage is maintained within the following limits :

220kV Max-240kV Min-212kV

400kV Max-412kV Min 388kV
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15. In the transmission planning exercise, system strengthening requirements such as identification of

new transmission corridors, re-conductoring of transmission lines for higher loading capacity,

creation of new substations, augmentation of substation capacity etc., have been evolved by

considering the load growth on the basis of real power demand (MW) at various load centres in
Delhi.

16. New initiatives as per transmission Planning Criteria and advise of standing committee of Power
system Planning for northern region CEA:

DTL has proposed Multi-circuit 220kV overhead lines to mitigate Right of way issues. At the
same time, instead of broad based towers, narrow base towers are considered for complete
Delhi.

At the same time, Mono-Poles of multi circuit feeders at 220kV levels are also considered for
city centric transmission lines so that very small ground area is required for foundation and at
the same time aesthetics of the city is maintained.

Instead of new lines, capacity augmentation of existing network has been proposed with HTLS
conductors of almost twice capacity of existing network.

Maximum emphasis is given to create 220/66kV substations, so that in future Delhi state
maintains only one intermediate (66kV) level instead of present level of both 66kV and 33kV
for distribution HV side voltage. Because at 66kV level, the reliability of network is more in
comparison to 33kV level.

The 66kV transmission voltage network is more economical than 33kV transmission network
for similar capacity.

Co-location of EHV and HV substations has also been considered at many places to decrease
T&D losses and also simultaneously making the network more economical.

All 400kV substations have been considered with three voltage levels i.e, 400kV, 220kV and
66kV, so that as much power as possible can be evacuated from the 400kV source substations.
All 220kV substations have been provided with dual source supplies.

Network has been planned along with Distribution network strengthening, so that reliability
can be achieved at distribution level also.

In winter night, the load of Delhi remains as low as about 20% of summer peak load resulting
in over voltages than the permissible limits specified in the Grid Standards at various sub-
stations. To cambat over voltage problem, Central Transmission Utiltity (CTU) conducted
power system study and recommended installation of shut reactors at various 400/220kV

s/stn’s of Delhi. The details are as under: -
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S.No Bus Name Voltage Level (kV) Reactor Proposed ( MVAR)
1 Maharanibagh (PG 400 125
2 Mundka 400 125
3 Mandola(PG) 400 125
4 Narela 220 25

5 R K Puram 220 25

6 Patparganj 220 25

7 Maharnibagh 220 2x25
8 Bamnoli 220 25

9 Sabzi Mandi 220 2X25
10 Goplapur 220 2x25
11 Indra Prastha 220 2X25
12 Geeta Colony 220 2x25
13 Harsh Vihar 220 2x25
14 Wazirabad 220 2x25
15 Electric Lane 220 2X25
16 Mandola 220 25
17 AlIMS 220 2x25
18 Sarita Vihar 220 25
19 Bawana 220 25
20 Preet Vihar 220 25
21 Mundka 220 25
22 Masjid Moth 220 25

The standing committee of Power System Planning of CEA in its 39" meeting held on 29" &
30™ May 2017 has advised DTL to provide the reactors, wherever it is possible to install the
same. In the CEA 40" meeting held on 22" June, 2018, due to space constrainsts, it was

decided that at present, reactors would be installed in Delhi system at the following locations.

S.No Bus Name Voltage Level (kV) Reactor Proposed ( MVAR)
1 Maharanibagh (PG 400 125

2 Mandola(PG) 400 125

3 Mundka 400 125

4 Mundka 220 25

5 Bamnauli 220 2x25

6 Peeragarhi 220 50

7 Harsh Vihar 220 2x50

8 Indrapastha 220 2x25

9 Electric Lane 220 50

DTL has also decided that in future, wherever new 220kV sub station wiil be installed and in-
feeds are envisaged through 220kV cables, two nos. 25 MVAR reactors should be considered

in the scheme.
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EXISTING TRANSMISSION SYSTEM

SYSTEM NETWORK

The transmission system of Delhi (220 kV and 400KV) comes under the purview of Delhi Transco
Ltd. (DTL), which is having 249.118 ckt. Kms. of 400kV, and 824.15 ckt.Kms. of 220 kV
transmission lines (including underground (U/G) cable totalling 204.21 ckt.Kms.) with
transformation capacity of 11040 MVA at 400kV (incl. 5630 MVA of PGCIL) and 13180 MVA at
220kV level as on June 2019.

There are altogether 7 nos. 400kV sub-stations (including 3nos of PGCIL — Maharanibagh,
Mandola) and 40 nos. 220 kV sub-stations in Delhi (including 220kV Rohtak road substation of
BBMB), supplying power to the five distribution utilities (viz. TPDDL, BRPL, BYPL, NDMC and MES),
which cater to the load demands of the various areas of the Capital.

The 765/400kV substation at Jhatikara More (PG), Bhiwani (PG) and Meerut (PG) and associated
765kV S/C lines around Delhi/NCR are owned by M/s POWERGRID under ISTS system, which
forms a super layer of 765kV ring to enable Delhi to import/export to the Grid. To provide reliable
power supply to Delhi, 765kV Jhatikalan has been connected to Bhiwani, Agra and Kanpur
through single circuit 765kV lines. The installed capacity at Jhatikalan at 765/400kV level is 6000
MVA.

Presently, Delhi is having a 400-kV double circuit ring i.e. 400 kV Mandola - Dadri- Maharani Bagh
- Samaypur — Tuglakhabad-Bamnauli- Jhatikara More- Mundka - Bawana -Mandola D/C ring. With
this 400kV Ring and underlying strong 220 kV network of DTL, demand is being served through
the existing 220kV and 400kV systems.

There is a 400-kV double circuit high capacity (quad Bersimis Conductor) transmission system
Ring around Delhi, which comprises of two portions i.e. (i) 400 kV Mandola - Dadri- Maharani
Bagh -Samaypur D/C (Quad Bersimis) section constructed under Central Sector and (ii) 400 kV
Mandola - Bawana -Mundka — Jhatikalan More- Bamnauli - Samaypur constructed by DTL in the
State sector.

In view of high short circuit levels (kA) at many 400 & 220kV grid points, the 400kV buses at
Jhatikalan and 220kV buses at all 400kV Substations and 220kV Patparganj, Narela Substation
etc. have been planned to be splitted to limit fault currents and also for reliable grid operation
with adequate contingency.

Two nos of 400kV substations under ISTS (being implemented by M/s PGCIL) at Tughlakabad
(now Commisioned) and Dwarka, each of 2000 MVA capacity, scheduled to be commissioned
during 2019 along with respective infeed 400kV lines of LILO of Samaypur-Bamnauli double
circuit at Tughlakabad and Single circuit LILO of Bamnauli-Jhatikalan at Dwarka.
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Transmission Network Details of Delhi state (Intra-state) as on June 2019

Transmission lines:

Sr. Description of Feeder Circuit | Length of Line (Ckt.Kms.)
No. O/H | u/G | Total
A 400 KV Lines
1 Mandola — Bawana I 23.801 23.801
2 Mandola — Bawana Il 23.801 23.801
3 Bawana — Mundka I 18.681 18.681
4 Bawana — Mundka Il 18.681 18.681
5 Bamnauli —Tuglakhabad I 40.145 0.76 40.905
6 Bamnauli —Tuglakhabad I 40.145 0.76 40.905
7 Tuglakhabad- Samaypur (Ballabgarh) I 11.858 11.858
8 Tuglakhabad- Samaypur (Ballabgarh) Il 11.858 11.858
9 Mundka — Jhatikara I 18.25 18.25
10 | Mundka — Jhatikara Il 18.25 18.25
11 Bamnauli-Jhatikara I 10.2 0.864 11.064
12 Bamnauli-Jhatikara Il 10.2 0.864 11.064
Total 400kV length (Circuit kilometers) 245.75 3.248 249
B 220 KV Lines
1 Bamnauli — DIAL I 8.4 4.99 13.39
2 Bamnauli — DIAL Il 8.4 4.99 13.39
3 DIAL — Mehrauli I 6.23 4.99 11.22
4 DIAL — Mehrauli Il 6.23 4.99 11.22
5 Bamnauli — Najafgarh I 8.118 8.118
6 Bamnauli — Najafgarh Il 8.118 8.118
7 Bamnauli — Pappankalan-I I 8.3 8.3
8 Bamnauli — Pappankalan-I Il 8.3 8.3
9 Bamnauli — Pappankalan-Il I 10.346 10.346
10 Bamnauli — Pappankalan-Il Il 10.346 10.346
11 Bamnauli — Pappankalan-Iil I 4.535 4.535
12 Bamnauli — Pappankalan-Iil Il 4.567 4.567
13 | Pappankalan-lll — Pappankalan-I I 4.931 4.931
14 | Pappankalan-l—Naraina I 7.696 7.696
15 Pappankalan-Ill — Naraina I 12.27 12.27
16 Bawana — Kanjhawala I 11.737 11.737
17 | Bawana—Kanjhawala Il 11.737 11.737
18 | Kanjhawala — Najafgarh I 15.391 15.391
19 | Mundka — Najafgarh I 18.0 18.0
20 | Mundka — Kanjhawala I 8.6 8.6
21 Bawana — Rohini-I I 10.05 10.05
22 Bawana — Rohini-I Il 10.05 10.05
23 Bawana — Shalimar bagh I 10.752 10.752
24 Bawana — Shalimar bagh Il 10.752 10.752
25 Bawana — DSIIDC Bawana I 5.6 5.6
26 Bawana — DSIIDC Bawana Il 5.6 5.6
27 DSIIDC Bawana — Narela I 11.95 11.95
28 DSIIDC Bawana — Narela Il 11.95 11.95
29 Shalimarbagh —Rohini-I I 6.7 6.7
30 Shalimarbagh —Rohini-I I 6.7 6.7
31 | Wazirabad— Gopalpur I 4.301 4.301
32 | Wazirabad— Gopalpur I 4.301 4.301
33 | Gopalpur —Subzi Mandi I 7.3 7.3
34 | Gopalpur —Subzi Mandi I 7.3 7.3
35 | Gopalpur — Mandola I 22.621 22.621
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36 | Gopalpur —Mandola I 22.621 22.621
37 | Narela —Mandola I 20.601 20.601
38 | Narela—Mandola I 20.601 20.601
39 | Wazirabad — Kashmere gate I 5.7 5.7
40 | Wazirabad — Kashmere gate Il 5.7 5.7
41 | Wazirabad — Mandola I 14.53 14.53
42 | Wazirabad — Mandola Il 14.53 14.53
43 | Wazirabad — Mandola i 14.53 14.53
44 | Wazirabad — Mandola v 14.53 14.53
45 | Wazirabad — Geeta Colony I 6.278 6.278
46 | Wazirabad — Geeta Colony Il 6.278 6.278
47 Geeta colony — Patparganj I 4.4 4.4
48 Geeta Colony — Patparganj I 4.4 4.4
49 Patparganj—I.P. I 3.95 3.95
50 Patpargnaj —I.P. 1] 3.95 3.95
51 | I.P.—RPH I 1.5 1.5
52 | I.P.—RPH Il 1.5 1.5
53 | Pragati—GT I 0.204 0.179 | 0.383
54 | Pragati—GT Il 0.204 0.179 | 0.383
55 | Pragati—I.P. I 1.9 0.22 | 2.12
56 | Pragati—I.P. Il 1.9 0.22 | 2.12
57 Pragati — Park Street I 7.334 | 7.334
58 | Pragati— Park Street Il 7.334 | 7.334
59 Pragati — Sarita Vihar I 12.37 0.22 | 12.59
60 | Maharanibagh — Sarita Vihar I 9.64 0.04 | 9.68
61 Maharanibagh — Pragati I 4.23 0.26 | 4.49
62 SaritaVihar — BTPS I 2.8 2.8
63 SaritaVihar — BTPS Il 2.8 2.8
64 | Okhla—BTPS I 5.85 5.85
65 | Okhla—BTPS Il 5.85 5.85
66 | Mehruali —Tuglakhabad I 11.73 11.73
67 Mehruali — Tuglakhabad Il 11.73 11.73
68 BTPS — Tuglakhabad I 5.46 5.46
69 BTPS — Tuglakhabad Il 5.46 5.46
70 Mehrauli — Vasant Kunj I 6.4 6.4
71 Mehrauli — Vasant Kunj Il 6.4 6.4
72 Okhla - Tuglakhabad I 4.3 4.3
73 Okhla - Tuglakhabad Il 4.3 4.3
74 Maharani Bagh — Lodhi road I 4.25 4.25
75 Maharani Bagh — Lodhi road Il 4.25 4.25
76 | Naraina — Ridge Valley I 0 4.233 | 4.233
77 | Maharani Bagh —Masjid moth I 0 9.2 |9.2
78 | Maharani Bagh — Masjid Moth I 0 9.2 | 9.2
79 | Maharani Bagh —Trauma center I 0 9.578 | 9.578
80 | Maharani Bagh — Trauma center Il 0 9.578 | 9.578
81 Maharani Bagh —Electric Lane I 0 8.43 | 8.43
82 Maharani Bagh —Electric Lane Il 0 8.43 | 8.43
83 Maharani Bagh — Gazipur I 7.466 0.181 | 7.647
84 | Maharani Bagh —Gazipur Il 7.466 0.181 | 7.647
85 | Shalimar Bagh - Wazirpur I 45 | 4.5
86 | Shalimar Bagh - Wazirpur Il 45 | 4.5
87 Patparganj - Gazipur I 49 | 4.9
88 Peeragarhi - Mundka I 13 | 13
89 Peeragarhi - Mundka Il 13 | 13
90 Peeragarhi - Wazirpur I 8.3 |83
91 Peeragarhi — Wazirpur Il 8.3 |83
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92 | AlIIMS —Ridge Valley I 5.8 | 5.8
93 | AlIMS —Ridge Valley I 5.8 | 5.8
94 Bawana-Rohini-II I 4.6 4.6
95 Bawana-Rohini-II Il 4.6 4.6
96 Harsh Vihar-Preet Vihar I 11.17 | 11.17
97 Harsh Vihar-Preet Vihar Il 11.17 | 11.17
98 Preet Vihar-Patparganj I 3.322 | 3.322
99 Preet Vihar-Patparganj Il 3.322 | 3.322
100 | Vasant Kunj-R.K. Puram I 6.072 | 6.072
101 | Vasant Kunj-R.K. Puram Il 6.097 | 6.097
Total 220kV length (Circuit kilometers) 619.938 | 204.21 | 824.15

Remarks: 220kV Narela-Rohtak road double circuit line (owned by BBMB) also completely lies in Delhi territory and
almost 90% of the power being handled by this system gets utilised for supplying power to Delhi. The
length of the line is around 26 kms.

Transmission Planning managersystemstudy@gmail.com page 33 of 147



Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

Transformation capacity:

. No of transformers and Total capacity
S. No. Name of the Station .
capacity (MVA) (MVA)
400/220 KV SUB-STATIONS
1 Bamnauli 2x 315 + 2x 500 1630
2 Bawana 6x315 1890
3 Mundka 3x315 945
4 Harsh Vihar 3x315 945
TOTAL Capacity 5410
Remarks:

Apart from the above, 4 x 500MVA= 2000MVA transformation capacity is available at Mandola S/Stn.,
( 2x500MV+ 2x315MVA) 1630MVA at Maharanibagh and 4 x 500MVA= 2000MVA transformation capacity
at Tuglkhabad of PGCIL is entirely dedicated to Delhi system.

At 400kV Samaypur S/Stn. PGCIL 4 x 500MVA = 2000MVA transformation capacity is available from where
about 300 MW (400MVA) capacity is made available to Delhi through 220kV Ballabhgarh -BTPS D/C line.

220/66kV level
1 Tikri Kalan (Mundka) 400KV 2x160 320
2 Bawana 1x100 100
3 Harsh Vihar 400KV 3x160 480
4 Gopalpur 220 KV 1x100 100
5 Gazipur 220 KV 2x100, 1x160 360
6 | P Extn (Pragati) 220 KV 2x160 320
7 Kanjhawala 220 KV 2x100 200
8 Mehrauli 220 KV 3x100, 1x160 460
9 Najafgarh 220 KV 4x100 400
10 Narela 220 KV 3x100 300
11 Okhla 220 KV 2x100 200
12 Patparganj 220 KV 2x100 200
13 Park Street 220 KV 2x100 200
14 Papankalan - | 220 KV 2x100, 2x 160 520
15 Papankalan - 11 220 KV 2x100, 2x160 520
16 Rohini-l 220 KV 4x100 400
17 Sarita Vihar 220 KV 3x100 300
18 Vasant Kunj 220 KV 2x100, 1x160 360
19 Wazirabad 220 KV 3x100, 1x160 460
20 DSIIDC Bawana 220 KV 2x100, 1x160 360
21 Ridge Valley 220 KV 2x160 320
22 DIAL 220 KV 2x160 320
23 Rohini-Il 220 KV 2x160 320
24 Shalimar Bagh 220 KV 2x100 200
25 Pappankalan-Ill 220 KV 2x160 320
26 RK Puram 220 KV 2x160 320
27 Tughlakabad 220 KV 2x160 320
TOTAL 220/66 kV Capacity 8680
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220/33KkV level

Gopalpur 220 KV 2x100 200
2 Kashmere Gate 220 KV 2x100 200
3 Lodhi Road 220 KV 3x100 300
4 Naraina 220 KV 3x100 300
5 Okhla 220 KV 3x100 300
6 Patparganj 220 KV 3x100 300
7 Park Street 220 KV 2x100 200
8 Shalimar Bagh 220 KV 2x100 200
9 Subzi Mandi 220 KV 2x100 200
10 Geeta Colony220 KV 2x100 200
11 Indraprastha 220 KV 3x100 300
12 Trauma Center (AlIMS) 220KV 2x100 200
13 Electric Lane 220 KV 2x100 200
14 Masjid Moth 220 KV 3x100 300
15 Peeragarhi 220 KV 3x100 300
16 Wazirpur 220 KV 2x100 200
17 Preet Vihar 220 KV 2x100 200
18 Rajghat 220kV 2x100 200
19 RK Puram 220 KV 2x100 200

TOTAL Capacity at 220/33kV level: 4500
NET TOTAL at 220/66 kV & 220/33 kV level 13180

Remarks: 220kV Rohtak road (owned by BBMB) has installed capacity of 300 MVA at 220/33kV level, supplying
power to Delhi.
Other Transformation levels available at DTL 220kV substations as on June 2019.

66/33kV level MVA

1 | ParkStreet | 2x30 60

TOTAL Capacity at 66/33kV level: 60

66/11kV level

1 Gazipur 2x20 40

2 Khanjawala 2x20 40

3 Najafgarh 3x20 60

4 Mehrauli 2x20 40

5 Okhla 2x20 40

6 Papankalan | 3x20 60

7 Rohini | 2x20 40

8 Sarita Vihar 2x20 40

9 Vasant Kunj 2x20 40

10. Wazirabad 2x20 40

11 Narela 2x20 40
TOTAL Capacity at 66/11kV level: 480

33/11kV level

1 Gopalpur 2x16 32

2 Lodhi Road 2x20,2x16 72

3 Kashmere Gate 1x20,1x16 36

4 Naraina 2x16 32

5 Patparganj 1x20,1x16 36

6 Subzi Mandi 2x16 32

7 Shalimar Bagh 1x20,1x16 36
TOTAL Capacity at 33/11kV level: 276
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131H PLAN TRANSMISSION SYSTEM PLANNING

13™ plan focuses on existing system strengthening along with load growth requirement. The
transmission planning exercises have been carried out to determine the system strengthening
requirement during the 13t Plan (2017-22) with the following input.

GENERATION DESPATCH

Delhi’s transmission system has been planned to sustain in the scenario of absolute zero generation.
Pragati Gas Turbine generation has been considered as the generation is mainly for critical and VVIP
installations. RPH Generation Plant and BTPS generating plants have been permanentaly closed due to
EPCA restriction.

Considering the above power system scenario as input, comprehensive system studies (load flow and
short circuit studies) have been carried out to examine and determine the system strengthening
requirements through iterative exercises with an aim of supplying load of 220kV sub-station from two
separate sources ensuring reliable power supply to the DISCOMs.

Short circuit studies have been carried out to check fault levels at various 765kV, 400kV and 220kV grid
points in Delhi. Wherever fault level has exceeded the permissible design limits, bus splitting and/or
network reconfiguration have been studied to reduce fault levels within permissible limits.

TRANSFORMATION CAPACITY ADDITION METHODOLOGY:

13" plan PEAK LOAD is assumed as around 8400 MW (though CEA study pegs 9000 MW), considering the
present trend of load growth and likely integration of renewable especially solar, which translates to
around 9000 MVA. Considering (N-1) contingency and uneven load distribution and variance (abrupt
development of Delhi areas), the capacity requirement is 18000 MVA (by FY 2021-22) at 220KV level
against the existing capacity is 13180 MVA as on June 2019.

Rest around 4820 MVA capacity needs to be established.

5560 MVA is proposed to be added under new substation (14 nos of new 220kV substations) packages and
another 1660 MVA is proposed as augmentation package. Further, for the contingency any where in Delhi,
3 nos 160MVA (220/66kV), 2 Nos 100MVA (220/33kV) & One no. 500MVA for 400/220kV as HOT RESERVE
have also proposed in this business plan. The same is tabulated for 400/220kV, 220/66kV & 220/33kV level
as under:-

Proposed Transformation Capacity addition from New substation packages (MVA)

Voltage Level Total Proposed (MVA) Already Commissioned To be commissioned
(MVA) (MVA)
(A) (B)
400kV 3000 0 3000
220kV 7120* 1560 5560

*Excluding 200MVA each replacement (against outlived) at Gopal Pur & Rajghat Substation
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Proposed Transformation Capacity addition from Augmentation/replacement/Hot reserve etc. (MVA)
Voltag Total Augmentation | New Transformation Already To be Hot Reserve
e Proposed of existing Capacity addition in | Commissione | commission To be
Level (MVA) Trf. (MVA) Existing substations d (MVA) ed (MVA) commissione

(A) (B) () (D) d (MVA) (E)
400kV 500 +315 0 500 0 815 500
(replacement)
220kV 2040 900 640 500 200 1840 680
@100 to @220/ | @220/33k
160MVA 66kV Vv

Under this plan proposal, Delhi has been divided into five major zones, namely EAST, WEST, SOUTH,
NORTH, CENTRAL and two special planned development zones of Dwarka subcity (part of west zone) and
Rohini subcity (part of North zone).

EACH zone has been proposed with adequate number of new 220KV substation and adequate
augmentation in existing capacity for better load management.

PREPARATION FOR LAND POOLING:

West and North zones (more specifically DDA master plan zones of P-1 & P-Il on North and Zone K-I, N and
L at West Delhi) may experience very rapid development or normal development depending on successful
implementation of land pooling, which will pave the way for Multi-story apartments and commercial
complexes.

DTL proposes one 400/220/66kV Jhatikalan (in the premises of 765kV existing substation) substation
under this plan period to take care of initial load growth of these land pooling zones. Based on load
growth new 220kV and 400kV substations with adequate capacity will be proposed in coming plans.

Looking at this complexity in nature, high capacity Multi-circuit 220KV tower line corridors (Multi circuit
lines) with adequate source injection from various 400KV substations will be established under coming
plans.

This will do away with any new transmission corridor requirements considering very high load growth. In
such a scenario, only 220KV substations are required to be established underneath these corridors, for
which DTL will be ready with land in possession and development of land (boundary wall and land filling
etc.) ready for establishment of the substation.

Though DTL will meet the projected load growth as per EPS survey, but at the same time will be ready with
any sudden and major development as per above measures.

THRUST AREA:

13" plan (Rev-02) has been proposed with futuristic transmission line corridors, which will sustain the load
growth of future years without any compromise in reliability on transmission corridors.

Though the amount for this part is a smaller part of total 13" plan, but its importance will be felt in the
coming years.
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SUMMARY OF SCHEMES UNDER 13t Plan

NEW WORKS
(Kms.) / Tentative
Sr. TRANSMISSION LINE & SUBSTATIONS LINE LENGTH Qty ’ Cost
(MVA)
(Rs. Cr.)
400 kV Sub-station Packages
1 | a | 400/220/33 kV GIS at Gopalpur (CENTRAL DELHI) 3 igg 369
21 a 400 & 220 kV GIS at SOUTH DELHI or Extreme South Delhi site )
development
. 2 500
3 | a | 400/220/66 kV GIS at Jhatikalan (SOUTH WEST DELHI) 3 160 250
4 | a | 765/400kV Mandi (South Delhi) site development 2
TOTAL 400KV Substation WORKS 623
400 kV Line Packages
11 b LILO of Bawana to Maharanibagh 400KV D/C on M/C Tower at 4 B 80
Gopalpur
TOTAL 400KV LINE WORKS 80
TOTAL 400KV NEW WORKS 703
220 kV NEW Sub-stations Packages
NEW WORKS
(Kms) / Tentative
Sr. TRANSMISSION LINE & SUBSTATIONS t
r Qaty (MVA) Cost (Rs. Cr.)
1 a Lodhi Road 220/33 kV GIS. (CENTRAL DELHI) Conversion of existing 1 100 53
220/33kV AlS to GIS
2 a | 220/33 kV GIS at Preet Vihar (East DELHI) 3 100 100
3 a | 220/66 kV at Papankalan-11l (Dwarka subcity -West DELHI) 2 160 70
4 a | 220/66kV GIS at Tughlakabad (South EAST Delhi) 2 160 157
5 a | 220/66 & 220/33 kV GIS at R K Puram (South Delhi) ; 128 110
6 a | 220kV GIS Dwarka (West DELHI) - - 77
7 a | 220/66kV GIS at SGTN (NORTH DELHI) 2 160 74.4
8 a | 220/66 kV GIS at Budella (CENTRAL WEST DELHI) 2 160 74.42
9 a | 220/66 kV GIS at Timar Pur (CENTRAL DELHI) 3 100 93
10 | a | 220/33 kV GIS at Dev Nagar (CENTRAL DELHI) 4 100 114
11 | a | 3 nos. 160 MVA Transformer and 66kV GIS at Dwarka 3 160 60
12 | a 220/33 kV GIS at Rajghat (Central Delhi) conversion of existing 3 100 124
220/33kV AlS to GIS
13 | a | 03 Nos 160MVA Tx. 66kV GIS at BTPS(South EAST DELHI) 3 160 60
14 | a | 220/66kV GIS at Tikri Khurd (North Delhi) 3 160 100
15 | a | 220/33kV GIS at Zakhira (CENTRAL -WEST DELHI) 3 100 100
16 | a | 220/66 & 220/33 kV GIS at Maharanibagh (SOUTH DELHI) i 128 155
17 | a | 220/33kV GIS at Nehru Place (SOUTH DELHI) 3 100 100
18 | a 220kV GIS at Subzi Mandi (CENTRAL DELHI) Conversion of existing 1 100 70
220kV AIS to GIS
19 | a | 220/66kV GIS at Bhartal ( WEST DELHI) 3 160 100
20 | a | 220/33kV GIS at Sarojini Nagar (Central Delhi) 4 100 115
220/66/33 kV AIS to GIS conversion GIS at Patparganj (East
21 a . - - 150
Delhi)
TOTAL 220KV SUBSTATION WORKS 2057
Transmission Planning managersystemstudy@gmail.com page 38 of 147




Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

220 kV NEW Line Packages

220kV D/C Underground cable from Harsh Vihar to Patparganj
1121 & LiLo at Preet Vihar 2 14 202
2 | a | LILO of double circuit Bamanuli-Naraina at PPK-II 4 0.5 2
3 | a | First circuit OH+UG LILO of Pragati-Sarita Vihar at Maharanibagh 2 1 5
4 | a | S/CLILO of 220kV Bamnauli-Naraina at PPK-I| 2 0.1 1.33
5 | a | LILO of Mehrauli-BTPS at Tughlakabad 2 0.5 5
6 | a | 220kV D/C Okhla feeder termination at Tughlakabad 2 1.5
Single circuit underground cable (Lodhi Road -Park street-
7| Electric Lane-Lodhi Road) 1 18 120
8 | a | Multi circuit from Kashmiri gate to Rajghat 4 4 9
9 | a | 220kV D/C underground cable from Dwarka to Budella 2 9 79.58
10 | a | 220kV D/C overhead from Shalimarbagh to SGTN 2 3.5 10.31
11 | a | 220kV D/C underground from Kashmirigate to Timar Pur 2 5 90
12 | a | 220kV S/C LILO of Electric Lane to Park Street at Dev Nagar 2 5 89
13 | a | LILO of AlIMS-Ridge valley at RK Puram 2 5.2 86
14 | a | 220 kV D/C underground cable from Dwarka to PPK-I 2 1.35 20
15 | a | 220 kV D/C underground cable from Dwarka to PPK-I| 2 5.5 86
16 | a | 220 kV D/C underground cable from Tugalakabad to M. Moth 2 7 109
17 | a LILO of 220kV D/C Narela-Mandola at Tikri khurd on MULTI CKT 4 3 20
O/H
18 | a | 220 kV D/C underground cable from Budella to Zakhira 2 10 155
19 | a | 220 kV D/C underground cable from Zakhira to Dev Nagar 2 5 90
20 | a | 220kV D/C underground from Gopal Pur to Timarpur 2 2 30
Second circuit overhead LILO of Pragati-Sarita Vihar at
21 | a . 2 1 -
Maharanibagh*
22 | a | 220kV D/C underground cable from Bamnauli to Bhartal 2 4 60
23 | a | 220kV D/C underground cable from PPK-Ill to Bhartal 2 5.5 80
24 | 220kV D/C U/G cable LILO of Maharanibagh-Masjid Moth at 4 0.2 10
Nehru PI
25 | a | 220kV D/C underground cable from Dev Nagar to Subzi Mandi 2 5 75
26 | a | 220 kV D/C underground cable from Tugalakabad to R.K. Puram 2 13.5 210
27 | a | 220 kV D/C underground cable from AIIMS to Sarojini Nagar 2 2 30
28 | a 220 kV D/C underground cable from Ridge Valley to Sarojini 5 6 90
Nagar
TOTAL 220KV LINE WORKS 1761
TOTAL NEW WORKS 220KV COST 3818
TOTAL NEW WORKS COST (400kV and 220kV) 4521

*Scheme is included in the composite scheme of Maharanibagh Substation mentioned at 16a (New substation).
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AUTOMATION Works under a SINGLE PACKAGE

A Single package for Complete Automation (involving new control room, New control and relay panel,
Protection modernisation, video surveillance, remote operation and monitoring etc.) of following 220kv
substations (will also include automation of 400KV Bamnauli and also establishment of Centralised Control

room
Sr. TRANSMISSION LINE & SUBSTATIONS LINE LENGTH Qty Tentative cost (Rs. Cr.)
400 KV
1 Complete Automation of 400 KV Bamnauli LLS 10
2 Complete Automation of 400 KV Bawana 10
TOTAL for 400KV Modernisation 20
220 KV
1 Najafgarh
2 Papankalan-II (Existing Building remodelling)
3 Kanjhawala
4 Rohini
5 Narela
6 Gopalpur (ALDC building will used for Automation)
7 Kashmiri Gate
8 Sarita Vihar
9 Okhla (Existing Building remodelling)
10 MASJID MOTH (Existing Building remodelling)
11 Mehrauli LS 150
12 Vasantkunj
13 Patparganj
14 Gazipur (ALDC building will be used for Automation)
15 Geeta Colony
16 Wazirabad (Existing Building remodelling)
17 Park St (Existing building will remodelled for automation)
18 IP Power
19 Pragati (Existing Building remodelling)
20 Shalimarbagh (Existing Building remodelling)
21 MAIN Control Room at Papankalan-II
22 STANDBY Control Room at IP Power
TOTAL for 220 KV Modernisation 150
Complete Automation works at 220KV & 400KV level 170
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SYSTEM IMPROVEMENT & AUGMENTATION Works

Sr. TRANSMISSION LINE & SUBSTATIONS Qty unit Tentative
Cost (Rs. Cr.)
400 KV - SUBSTATION WORKS
a | 500 MVA installation at 400kV Mundka 1 500 MVA 19
1 b | 500 MVA addition along with bay additions at Bamnauli 1 500 MVA 27
315 MVA replacement at Bawana 1 315 MVA 11
TOTAL for 400 KV Transformer Augmentation Works cost 57
220 KV SUB-STATION WORKS
TRANSFORMATION CAPACITY AUGMENTATION
a | Installation of new 220/33 kV, 100 MVA ICT at Masjid Moth 1 100 MVA 6
b Installation of new 220/33.I§V, 100 MVA ICT at Patparganj (asa 1 100 MVA 6
Hot Reserve) has already been utilized.
c | Installation of new 220/33 kV, 100 MVA ICT at Peeragarhi 1 100 MVA 6
d | Installation of new 220/66 kV, 160 MVA ICT at Kanjhawla 1 160 MVA 10
e | Installation of new 220/66 kV, 160 MVA ICT at Gopal Pur 1 160 MVA 10
f | Installation of new 220/33 kV, 100 MVA ICT at Shalimarbagh 1 100 MVA 6
g Installation of new 220/66 kV, 160 MVA ICT at PPK-I (as a Hot 1 160 MVA 10
Reserve)
h Installation of new 220/66 kV, 160 MVA ICT at Mehrauli (as a 1 160 MVA 10
Hot Reserve)
1 i Installation of new 220/66 kV, 160 MVA ICT at Tikri Kalan (as a 1 160 MVA 10
Hot Reserve)
j Installation of new 220/33 kV, 100 MVA ICT at Okhla (as a Hot 1 100 MVA 6
Reserve)
" Installation of new 220/33 kV, 100 MVA ICT at Patparganj (as a 1 100 MVA 6
Hot Reserve) top-up scheme of Sl no. b.
| | Installation of new 220/66 kV, 160 MVA ICT at PPK-II| 1 160 MVA 10
" Installation of 2.20/6.6 kV, 160 MVA ICT (Replacement against 1 160 MVA 10
faulty) at Vasanj Kunj
n | Installation of new 220/33 kV, 100 MVA ICT at Geeta colony 1 100 MVA 6
Installation of new 220/33 kV, 100 MVA ICT at AlIMS 1 100 MVA 6
p | Installation of new 220/66 kV, 160 MVA ICT at DSIIDC, Bawana 1 160 MVA 10
5 190 MVA ICT to 160 MVA ICT capacity augmentation at Sarita 1 160 MVA 10
Vihar
b 100 MVA ICT to 160 MVA ICT capacity augmentation at Gopal 1 160 MVA 10
Pur
c 109 MVA ICT to 160 MVA ICT capacity augmentation at ) 160 MVA 20
Najafgarh
d | 100 MVA ICT to 160 MVA ICT capacity augmentation at Narela 1 160 MVA 10
2 o 100 'MVA ICT to 160 MVA ICT capacity augmentation at 1 160 MVA 10
Shalimarbagh
f | 100 MVA ICT to 160 MVA ICT capcity augmentation at Okhla 1 160 MVA 10
g 100 MVA ICT to 160 MVA ICT capacity augmentation at ) 160 MVA 20
Mehrauli
h 100 MVA IFT to 160 MVA ICT capacity augmentation at ) 160 MVA 20
Patparganj
i 100 MVA ICT to 160 MVA ICT capacity augmentation at Park ) 160 MVA 20
Street
j | 100 MVA ICT to 160 MVA ICT capacity augmentation at Rohini-I 2 160 MVA 20
TOTAL for 220 KV Transformer Augmentation Works cost 278
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BUS BAR & Bay equipment up-gradation

220KV Bus strengthening from double zebra to quad
a | zebra/Twin HTLS at Kanjhawala, Mehrauli, IP Power, Naraina, 7 S/stn 2.8
1 PPK-I, PPK-1l and Najafgarh
b 220KV B.us strengthening from doub.Ie. zebra to quad 3 s/stn 12
zebra/Twin HTLS at Narela, Okhla and Rohini-I
2 a | 220kV GIS bay new additions at Kashmirigate 5 bays 18.22
3 a 220ky GIS/AIS/HYBRID bays addition at other locations on 30 bays 30
requirement basis
4 a Isolator, CT, PT/CVT and CB replacement under PSDF scheme 1 Lot 115
5 Establishment of bus reacor at Peeragarhi, Tikri Kalan (Mundka), 1 Lot 625
a | Harsh Vihar, IP, Bamnauli, Electric Lane at 400/220kV levels ’
TOTAL for 220 KV substation Improvement Works cost 230
TRANSMISSION LINES
1 ERS for transmission line 2 Lot 16.74
2 HTLS conductoring (with polymer insulator) of Bamnauli-
| Mehrauli-Tuglakhabad -BTPS 66 | cktkms. A
b HTLS conductoring (with polymer insulator) of the 220kV 50 40
Bamnauli-NJF-KJH-MUNDAKA-BAWANA LINE
c HTLS conduc.tc?rlng (with polymer insulator) of 220kV D/C 21 15.44
Bawana -Rohini
q HTLS conductoring (with polymer insulator) of 220kV D/C Gopal 453 ckt.kms. 7835
Pur- Mandola
o HTLS conductoring (with polymer insulator) of 220kV D/C 85 857
Maharanibagh-Lodhi Road ' '
¢ HTLS conductoring (with polymer insulator) of 220kV D/C BTPS- 6 4.85
Sarita Vihar y
HTLS conductoring (with polymer insulator) of 220kV D/C 58 ckt.kms 54
& | Wazirabad- Mandola (I'to IV Ckts.)
HTLS conductoring (with polymer insulator) of 220kV D/C ckt.kms
h - 21.5 20
Bawana - Shalimarbagh
i | HTLS conductoring of 220kV D/C Narela- Mandola 41.2 ckt.kms 44
i | HTLS conductoring of 220kV D/C Bawana-DSIIDC Bawana 11.2 cktkms 12
: . ckt.kms
k | HTLS conductoring of 220kV D/C IP-Patparganij 7.9 9
| | HTLS conductoring of 220kV D/C Geeta Colony-Patparganj 8.8 ckt.kms 10
a LILO of.PPK-III-Narlana 220kV D/C lines at 400/220kV Dwarka 05 ckt.km 1
substation
b Replacement of 220kV 1x 630 Sg. mm UG XPLE cable by 1 x 1 Lot 71
1000 Sg. mm XLPE at Pragati Power Station ° ’
3
Miscellaneous LILO/route modifications of various 220kV lines
c Lo . . . 5 ckt.kms. 10
on Multi circuit tower lines/mono-poles on requirements basis
RoW upliftment at various location across the netwrok on
d . . 5 ckt.kms. 10
requirement basis
4 a | Polymer insulator for 220kV lines 1 Lot 10
Transmission Lines AUGMENTATION works at 220KV level 339
220 kV Up-gradation Total Cost 846
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33KV and 66KV levels at 220 KV substations

Augmentation of 2 nos. 16 to 25 MVA & 2 nos. 20 to 25 MVA
a . 4 nos 8
transformer at Lodhi road
Augmentation of 1 no. 16 to 25 MVA & 1 no. 20 to 25 MVA
b . 2 nos 4
transformer at Patparganj
1 ¢ | Augmentation of 20 MVA transformer to 31.5 MVA at Najafgarh 2 nos 4
d | Augmentation of 20 MVA transformer to 31.5 MVA at Okhla 2 nos 4
e | Augmentation of 20 MVA transformer to 31.5 MVA at Sarita Vihar 2 nos 4
f | Augmentation of 20 MVA transformer to 31.5 MVA at PPK-I 2 nos 4
g | Augmentation of 20 MVA transformer to 31.5 MVA at Mehrauli 2 nos 4
33KV AIS to GIS conversion at Indraprastha (IP) and installation of 220
® | & 33KV C&R Pannel 38 bays 4033
b | 66kV AlSinto GIS Conversion at Gopal Pur 13 bays 29
2 [7¢ | 33kv GIS at Wazir Pur 7 bays 12
d | 33KV GIS conversion at Okhla 23 bays 29
e | 33kV GIS conversion at Parkstreet 26 bays 30
a | 66kV GIS bay extension at Harsh Vihar 6 bays 9
b | 66kV AlS Bay extension at Gazipur 2 bays 2
3 c | 66kV AIS Bay extension at Wazirabad 2 bays 2
d | 66kV AIS Bay estension at Sarita Vihar 2 bays 2
o Misc work relz.ated Bay e?<ten5|on/Bu.s replacement 66kV & 33kV 20 bays 15
GIS/AIS/ Hybrid on requirement basis
66kV and 33 kV Up-gradation total cost 202
System Improvement Works TOTAL cost (At all voltage levels) 1106
Establishment of Civil works
1 a Establishment of Training cum learining Center/Resendential 1 20
Complex Augmentation
2 1 Other Civil works 1 15
Total Civil works cost 35
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PLAN LAYOUT

13th Plan (2017-18 to 2018-19)

The summary of planned expenditure to be carried out in 13" plan is as under:-

Tentative costing in Rs Crores

Sr. DETAILS OF SUB-HEADS OF WORKS / Tentative | 2016-17 | 2017-18 | 2018-19
SCHEMES cost (Rs.
Cr.)
1. NEW WORKS
a | 400 KV 703
Substations 623
Lines 80
b | 220 KV - New works 3818 284 194 238
Substations 2057 86 188 168
Lines 1761 198 6 70
TOTAL COST TOWARDS ESTABLISHMENT A 4521 284 194 238
OF NEW SUB-STATIONS
2. AUTOMATION WORKS (Substations)
a | OF 400 KV SUB-STATIONS 20 -
b | OF 220 KV SUB-STATIONS 150
TOTAL Modernisation Works COST /B 170

3. AUGMENTATION Works

a | 400KV substation Improvement works 57
b | 220 KV System Improvement works 846 51 64
Substations 508 29 59
Lines 339 22 5
¢ | 66kV and 33kV level Improvement works at | 202
220kV substations
TOTAL SYSTEM IMPROVEMENT COST C 1106 51 64
4 ‘ Total Civil works cost D 35 7 7
5 LAND COST E 100 20 20
Total 5932
YEAR WISE Fund Requirement | A+B+C+D+E 284 272 329

up to 2018-19
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PLAN LAYOUT

13th Plan (2019-20 to 2021-22)

The summary of planned expenditure to be carried out in 13" plan is as under:-

Tentative costing in Rs Crores

Sr. DETAILS OF SUB-HEADS OF WORKS / | Tentative | 2019-20 2020-21 | 2021-22 | 2022-23

SCHEMES cost (Rs. (carry
Cr.) forward
year)
1. NEW WORKS
a | 400 KV 703 120 290 293
Substations 623 100 250 273
Lines 80 20 40 20
b | 220 KV - New works 3818 374 821 1367 540
Substations 2057 239 423 642 310
Lines 1761 134 398 725 230
TOTAL COST TOWARDS A | 4521 374 941 1657 833
ESTABLISHMENT OF NEW SUB-
STATIONS

2. AUTOMATION WORKS (Substations)

a | OF 400 KV SUB-STATIONS 20 20
b | OF 220 KV SUB-STATIONS 150 61 48 41
TOTAL Modernisation Works COST B | 170 61 68 41
3 AUGMENTATION Works
a | 400KV substation Improvement 57 57
works
b | 220 KV System Improvement works | 846 261 236 195 40
Substations 508 165 110 113 32
Lines 339 96 126 82 8
¢ | 66kV and 33kV level Improvement 202 98 79 25
works at 220kV substations
TOTAL SYSTEM IMPROVEMENT COST C | 1106 261 391 274 65
4 | Total Civil works cost D |35 7 7 7
5 LAND COST E | 100 20 20 20
Total 5932
Proposed YEAR WISE A+B+C+D+E 5047 662 1420 2026 939

Fund Requirement for
balance period 2019-20 to
2021-22
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Fund arrangement:

Total fund requirement of 13t plan (Rev-02) is I5047 (say ¥5050) crores as approx. 3885 Cr. out
of total 5932 Cr. (during 2016-17 to 2018-19) have already been utilized.

Average fund requirement per financial year is ¥ 1261 crores.

Scheme roll-out FLEXIBILITY w.r.t. fund flow:

e 1261 crores of annual fund requirements is planned for uniform fund flow, with carefully
planning of various schemes.

e Package -l is required to be rolled out as per proposed schedule with minor rescheduling
if required in case of fund constraints.

e The schemes which can be postponed or preponed are mainly Package-Il (Automation)
and Package-Ill (Augmentation), as these are not linked to load growth of Delhi.

e So, the schemes can be preponed or postponed to next financial year as the case may be

based up on the amount of availability of funds.

Remarks:

Finance department needs to update fund flow to the Planning department regarding future fund
flow arrangements, so that schemes can be rolled out successfully.
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SUBMISSIONS:

The Business Plan as above has been finalized based on the
inputs/requirements or DISCOMS and transmission system requirement in
general.

Series of Steering committee Meetings were held while finalization this
Business Plan.

However, this proposed Business Plan is indicative and is dependent upon
cash-flow requirements, land availability and RoW/other constraints which
may arise during actual execution of the scheme, since multiple agencies are
involved in the National Capital.

As such, location of the proposed sub stations and associated transmission
links may vary during the execution of schemes.

The estimated cost of all the above schemes has been considered after taking
into account normal escalation during the period. However, these schemes
will be executed through open tendering and actual expenditure may also

vary.

Capitalization Schedule

The capitalization Schedule has been drawn based upon the Business Plan
submitted herewith.

As such, the capitalization figures as worked out are indicative and may
change as has been explained in the Business Plan as above.
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PACKAGE - |

NEW WORKS

New Substation and Transmission Lines.

e 400KV Substations and Transmission Lines

o 400kV New substations
o 400kV New lines

e 220KV Substations and Transmission Lines

o 220kV New Substations
o 220kV New Lines
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PACKAGE —I: NEW WORKS (Substation and Line Packages):

Packages imply the substation and its associated lines.

e All substations (400KV as well as 220KV level) are GIS (Gas Insulated Switchgear) in nature
to manage with land scarcity and high land cost.

e Land required for 220KV is around 2.5 acres for GIS type, whereas 220KV conventional
substation requires around 6 acres of land. Land cost becoming higher percentage of the
total project cost, so, GIS substations are quite economical in long run and also make
remote operation quite easier.

e Most of the substations are proposed along the existing 400KV and 220KV lines to
minimise additional RoW (Right of Way) requirements.

Capacity addition through NEW Works:

1. Transformation capacity:

a. 400/220 KV level: =3000 MVA  (two substations)
b. 220/66/33 KV level: = 5560 MVA

i. 220/66 KV level = 3360 MVA

ii. 220/33 KV level =2200 MVA

2. Transmission capacity:

a. 400KV line: =14 ckt. Kms.
i. Double circuit overhead line =0 ckt. Kms.
ii. MULTI circuit overhead line =14 ckt. Kms.
b. 220KV line: =274.1 ckt. Kms. (36.2CKM commissioned)
i. Double Circuit Overhead Lines = 17.2 ckt. Kms. (8.2CKM commissioned)
ii. Multi Circuit Overhead Lines = 28 ckt. Kms.
iii. Double Circuit underground Lines =228.9 ckt. Kms. (28CKM commissioned)
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13th plan (2017-18 to 2021-22) LAY OUT PLAN rtentative costing in Rs Crores

. DETAILS OF SUB-HEADS OF WORKS / Tez:)a:t"'e 2016-| 2017- | 2018- | 2019- | 2020- | 2021, 0
SCHEMES Re.cry| V| 8| 19| 20 2| 2
1 NEW WORKS
a 400 KV 703 - - 120 | 290 | 293
Substations 623 - - 100 | 250 | 273
Lines 80 - - 20 40 20
b {220 KV - New works 3818 | 284 | 194 | 238 | 374 | 821 | 1367 540
Substations 2057 | 86 | 188 | 168 | 239 | 423 | 642 | 310
Lines 1761 198 6 70 | 134 | 398 | 725 | 230
TOTAL COST TOWARDS ESTABLISHMENT OF| | 4521 | 284 | 194 | 238 | 374 | 941 | 1657 | 833
NEW SUB-STATIONS
2 CIVIL WORKS COST B 35 7l 7l 7 4 7
3 LAND COST C 100 200 20 20 20 20
NEW WORKS
o, TRANSMISSION LINE & aty (Kms./ Te::tt've 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022- c;,:::::.
SUBSTATIONS LINE LENGTH MVA | ooy | 77| 18 | 19 | 20 | 21| 22 | 23 | T

400/220/33 kv GIS at| 4 500

1 100 150 | 119 |2022-23
: Gopalpur (CENTRAL DELHI) 2 100 263
400 & 220 kV GIS at SOUTH
2| a |DELHI or Extreme South Delhi 2 2 |2022-23

site development
400/220/66 kv GIS at

3| a |Jhatikalan ~ (SOUTH  WEST 250 100 | 150 |2022-23
3 160
DELHI)
4l a 765/.40(.JkV Mandi  (South 5 2 1202223
Delhi) site development
TOTAL 400KV Substation WORKS 623 100 | 250 | 273

LILO of Bawana to

1| a |Maharanibagh 400KV D/C on| 4 3.5 80 20 40 20 |2022-23
M/C Tower at Gopalpur
TOTAL 400KV LINE WORKS 80 20 40 20
TOTAL 400KV NEW WORKS 703 120 | 290 | 293
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220kV NEW WORKS
Tentati _—
sr TRANSMISSION LINE& | | (Kms) czzta“:’: 2016- | 2017- | 2018-| 2019- | 2020- | 2021- | 2022- cz:,'::;ar:l
* | SUBSTATIONS LINELENGTH | " |/ MVA Gy | V|18 1920 21|22 23 U

Lodhi Road 220/33 kV GIS.
1 | a [(CENTRAL DELHI) Conversion of 1 100 53 6 47 2017-18
existing 220/33kV AIS to GIS

220/33 kV GIS at Preet Vihar
20 2017-18
ik (East DELHI) 3 | 100 100 80

220/66 kV at Papankalan-IlI
>8 12 2017-18
ik (Dwarka subcity -West DELHI) 2 | 160 65

220/66kV GIS at Tughlakabad
128 | 29 2018-19
4 12 |(south EAST Delhi) 2 | 16020l

5 |a 220/66 & 220/33 k\./ proatRK 2 260 110 82.92 (27.08 2018-19
Puram (South Delhi)

220kV GIS Dwarka (West

- - 1 7 2019-2
6 | 2| perhn) 77 o 6 019-20
7 | o [220/66KVGISat SGTN (NORTH , | (| 5 3.38 | 71.02 2019-20
DELHI)
g | a [220/E8 GIS ajiiella 2 | 160 | 74.42 20 |54.42 2021-22

(CENTRAL WEST DELHI)

220/66 kV GIS at Timar Pur
40 | 53 202021
° e (CENTRAL DELHI) 3 | 100 93

220/33 kV GIS at Dev Nagar
10 4 100 114 50 64 2021-22
2 |(CENTRAL DELHI)

3 nos. 160 MVA Transformer
30 | 30 2021-22
11131, hd 66KV GIS at Dwarka R

220/33 kV GIS at Rajghat
12 | a |(Central Delhi) conversion of 3 100 124 60 64 2021-22
existing 220/33kV AlS to GIS

03 Nos 160MVA Tx. 66kV GIS

30 30 2021-22
13]a at BTPS(South EAST DELHI) 2 o 60

220/66kV GIS at Tikri Khurd
2022-2
14121 (North Delhi) 3 | 160 | 100 50 | 50 [2022-23

220/33kV GIS at

15 | a |Zakhira/Punjabi Bagh 3 100 100 50 | 50 2021-22
(CENTRAL -WEST DELHI)
16 | a 220/66 & 220/33 kV GIS at 3 100 155 30 80 -

Maharanibagh (SOUTH DELHI)| 2 160

220/33kV GIS at Nehru Place
17 3 | 100 | 100 50 | 50 [2022-23
2 |(SOUTH DELHI)

220kV GIS at Subzi Mandi
18 | a | (CENTRAL DELHI) Conversion of 1 100 70 20 | 50 (2022-23
existing 220kV AlS to GIS
220/66kV GIS at Bhartal
1 1 1 50 50 2021-22
9 | 2|( wesT DELHI) 3| 160 00
20 | 3 220/33kV GIS.at Sarojini Nagar 4 100 115 5 o 03573
(Central Delhi)

220/66/33 kV AlS to GIS

21 | a |conversion GIS at Patparganj - - 150 50 50 50 |2022-23
(East Delhi)
TOTAL 220KV SUBSTATION WORKS 2057 86 | 188 | 168 | 239 | 423 | 642 | 310
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—

220kV D/C Underground cable
from Harsh Vihar to

1 2 14 202 174 28 2017-18
a Patparganj & LILO at Preet 0
Vihar
2 | a|LO of double circuit al o5 | 2 |o4 16 2017-18

Bamanuli-Naraina at PPK-III
First circuit OH+UG LILO of
3 | a |Pragati-Sarita Vihar at 2 1 5 5 2017-18
Maharanibagh

S/C LILO of 220kV Bamnauli-

2 . 1.33 2017-18
4|2 Naraina at PPK-I 2 02 1.33

LILO of Mehrauli-BTPS at
. 0.4 2018-19
> |3 Tughlakabad d 0.5 06

6 |3 220ky D/.C Okhla feeder 5 15 q 48
termination at Tughlakabad

Single circuit underground
7 | a |cable (Lodhi Road -Park street-| 1 18 120 22 26 18 54 2019-20
Electric Lane-Lodhi Road)

Multi circuit from Kashmiri

8 |a y 4 4 9 9 2019-20
gate to Rajghat

9 |a 220k D/Cunderground cakle 2 9 79.58 40.5 |39.08 2019-20
from Dwarka to Budella

220kV D/C overhead from
: . 311 | 7.2 2019-20
1013 | shalimarbagh to SGTN 2 | 35 | 1031

1| a 220kV .D./C underground from 5 5 90 A o 2020-21
Kashmirigate to Timar Pur

1|3 220kV S/C LILO of Electric Lane 5 5 39 30 e 2021-22
to Park Street at Dev Nagar

13 | a LILO of AlIMS-Ridge valley at 5 5.9 36 o - 202122
RK Puram

14 | a 220 kV D/C underground cable 5 | 135 20 A 2021-22
from Dwarka to PPK-I

220 kV D/C underground cable
15 | a from Dwarka to PPK-II 2 5.5 86 30 56 2021-22

220 kV D/C underground cable
16 1a from Tugalakabad to M. Moth % / 109 N i 2021-22
LILO of 220kV D/C Narela-

17 | a [Mandola at Tikri khurd on 4 3 20 10 10 |2022-23
MULTI CKT O/H

220 kV D/C underground cable

from Budella to Zakhira

220 kV D/C underground cable
from Zakhira to Dev Nagar

20 | a 220kVv D/C un(:.lerground from 5 5 30 15 | 15 |2022-23
Gopal Pur to Timarpur
Second circuit overhead LILO
21 | a |of Pragati-Sarita Vihar at 2 1 - - - [2022-23
Maharanibagh*

220kV D/C underground cable

from Bamnauli to Bhartal

220kV D/C underground cable
from PPK-IIl to Bhartal

18 | a 2 10 155 55 100 |2022-23

19 | a 2 5 90 40 50 |2022-23

22 | a 2 4 60 10 50 2021-22

23 | a 2 5.5 80 10 60 10 |2022-23
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220kV D/C U/G cable LILO of
24 Maharanibagh-Masjid Moth at| 4 0.2 10 5 5 [2022-23
Nehru PI
220kV D/C underground cable
25 from Dev Nagar to Subzi 2 5 75 50 25 |2022-23
Mandi
220 kV D/C underground cable
26 from Tugalakabad to R.K. 2 | 135 210 50 | 110 | 50 |[2022-23
Puram
220 kV D/C underground cable
27 from AIIMS to Sarojini Nagar 2 2 30 1> 15 |2022-23
220 kV D/C underground cable
28 from Ridge Valley to Sarojini 2 6 90 40 50 |2022-23
Nagar
TOTAL 220KV LINE WORKS 1761 198 6 70 | 134 | 398 | 725 | 230
TOTAL NEW WORKS 220KV COST 3818 | 284 | 194 | 238 | 374 | 821 | 1367 | 540
TOTAL NEW WORKS COST (400kV and 220kV) 4521 | 284 | 194 | 238 | 374 | 941 | 1657 | 833

*Scheme is included in the composite scheme of Maharanibagh Substation mentioned at 16a (New substation).

REMARKS: Project Feasibility report of the schemes proposed above has been provided in zone

wise analysis of transmission network of Delhi.

Delhi state has been divided into five zones for better analysis of network. Electrical network also

operates in split mode condition along these boundaries.

Transmission network of Delhi is proposed to operate in various 220kV zones. This is because of

220kV BUS bar split mode operation at all 400kV substations operating in Delhi to limit fault level.
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PACKAGE - Il

AUGMENTATION WORKS

Capacity addition/enhancement to existing
infrastructure.

Infusing a new life to old working horses

e Transformation capacity augmentation and addition.

e HTLS (high capacity) conductor use for transmission lines

e BUS BAR capacity augmentation

e Hybrid bays additions.

e Multi circuit towers for Corridor improvement.

e Emergency Restoration System (ERS)

e CT, PT with polymer bushing and high grade isolators

e Establishment of Training cum learining Center/Resendential
Complex Augmentation

e Eastablishment of Bus Reactor at 400/220kV level
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PACKAGE -II: Augmentation Package:

Augmentation package is sub-divided in to following different heads:

1. Transformation capacity augmentations:
a. 400kv

Total capacity proposed to be added at 400kV level is 1000 MVA.
Two new transformers are proposed to be added as capacity addition.
i. Transformation capacity augmentation at 400KV substation Bamnauli (as Hot reserve)
and Mundka by another 500 MVA respectively to meet the load growth.
ii. Two nos of ICTs of 315 MVA have already been augmented to 500 MVA at Bamnauli in
the year 2015-16.
iii. After augmentation of capacity at these substations, 400kV Bamnauli have 1000 MVA
injection capacity for one side of 220kV bus and 1130 MVA (including 500MVA hot
reserve capacity) for the other side of 220kV bus. Similarly Mundka will have total

1445 MVA capacity including the 500 MVA capacity.

b. 220kV
Total capacity addition at 220kV level is 1860 MVA.
i. New transformer/Capacity additions: (220/33kV level)

e New transformer/capacity addition was proposed at 220kV Masjid Moth, Peeragarhi, as
these two substations have 2x 100 MVA capacities, whereas both the substations
experience more than 160MW of load, because of which there is contrains at these two
substations at transformation level. Subsequently, the transformers have been
commissioned.

e 100MVA hot reserve transformers will be kept at Patparganj & Okhla of 220/33kV level.

e 160MVA hot reserve transformers will be kept at Mehrauli, Tikri Kalan (Mundka) & Papan
Kalan-1 220/66kV level.

e In coming years 220kV AIIMS, 220kV Geeta colony and 220kV Shalimarbagh substations
will also experience load growth due to new 33kV feeder allocations to DISCOMs. So, to
maintain (N-1) contingency at these three substations, 100 MVA ICTs will be added each

to these three substations.

ii. Total capacity augmentation at 220/33kV level is 300 MVA.

iii. New transformer capacity addition: (220/66kV level)
e New transformer / capacity addition of 160 MVA is proposed at 220kV Kanjhawla, DSIIDC
Bawana & Gopal Pur to accommodate the load growth due to new 66kV feeder allocations

to TPDDL and at PPK-III for BRPL.
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iv. Capacity augmentation from 100 MVA to 160 MVA capacity (220/66kV level)

e Tweleve (15) nos of 100 MVA outlived transformers at 220kV substations are proposed to
be augmented to 160 MVA at 220/66kV level.

e The existing 100 MVA ICTs are more than 25 years of old and some of these are even more
than 30 years old.
e These augmentations will take care of both load growth at these substations as well as

replenish the old ICT with new ICTs with state of the art protection systems embedded on
the transformers like online DGA, online gas filtration, NIFPES etc.

Name of the No of Year of Commissioning Age as on Date
substation ICT June, 2019

SaritaVihar 1 1991 (BHEL) 28
Okhla 1 1997 (BHEL) 23
Mehrauli 2 1985 (BHEL) 32
Patparganj 2 1988 (both ICTs) 31
Narela 1 1987 (BHEL) 32
Najafgarh 2 1986 (CGL) 33
1990 (BHEL) 29

Gopal Pur 1 1986 (CGL) 33
Rohini-| 2 1992 27
1994 ( BHEL) 25

Shalimarbagh 1 1989 (CGL) 30
Park Street 2 1994 25
2014 05*

* Replacement is proposed condidering the load growth, this shall be utilized at any other
substation.

REMARKS: DTL shall also analyse time and again the requirement of these transformers and may
utilise the same at any other substation as per system requirement.

e Some ICTs proposed to be replaced under this augmentation package is proposed to be
kept at the substation for hot reserve use (subject to healthy condition after taken out of
service and internal analysis and refurbishment of the same) for that substation only
subject to the space availability as movement of transformers from one location from
other may damage the depleted core of the transformer.

¢ Total capacity augmentation at 220/66kV level is 900 MVA.

2. GIS bays:
a. 220kV bays:
i. At Kashmiri Gate, 05 nos of bays are required to be added, to provide feeder
integration from Rajghat and Timar Pur.
b. 66kV:

i. Harsh Vihar: 06 nos of bays are proposed to be added at 400kV Harsh Vihar to
accommodate additional feeder requirement of BYPL.
ii. At Gopal Pur to provide reliability and to provide double bus bar selection to all bays,
complete 66kV AlS system has been proposed to be converted into GIS.
iii. 02 nos of bays are also proposed to be added at 220kV Gazipur, Wazirabad & Sarita
vihar to accommodate the additional reuirement of DISCOM'’s.
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c. 33kv:
i At Okhla, Park Street to provide reliability and to provide double bus bar selection to all
bays, complete 33kV AIS system has been proposed to be converted into GIS.
ii. New 33kV GIS is also proposed at Wazir Pur for better control and maintenance of 33kV

incomers of 100MVA ICTs.

3. HYBRID bays:

Due to space constraints at various 220kV sub-stations, 220kV bus-bar can’t be extended. At these
substations to meet the additional bay requirements for feeder bay or transformer bay addition, Hybrid
bays have been incorporated to meet such type of requirements. Further at 220kV locations like, Okhla,
Shalimarbagh etc, few 220kV bays are operating on single bus bar selection mode. To provide reliability to

such feeder/transformer bays, hybrid technology is proposed to be adopted under this business plan.

Similarly, at few 220kV substations, 66KV and 33KV conventional bays are quite old and many feeders are
operating with single bus bar selection like at Okhla. Due to ageing and operating at full load conditions,
hotspots occur at 66KV and 33KV side and regular maintenance is required for these 66KV and 33KV

equipments.

Further DISCOMs requested for additional 66KV and 33KV bays at existing substations, which can be

allocated to them after conversion to Hybrid from AIS, as there is space scarcity for AlS expansion.

After conversion to Hybrid, the availability of DTL system will increase due to less number of breakdowns.

Less number of breakdowns implies reduced outage time of system.

Hybrid conversion will have following benefits:

1. Higher system availability

2. Capacity augmentation (both bay addition and transformation capacity addition) will be easier,
considering space constraints.

3. Grid management will be much easier and can be operated from centralised control room.

4. Better healthy system instead aged system.
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a. 220kv:
To increase the transmission and transformation capacity at few conventional substations,
where space is a constraint, HYBRID 220KV bays are proposed, to add either ICTs or feeders
at these substations.
i. Third ICT addition at Geeta Colony needs Hybrid concept as no scope of expansion of
bus-bar. One hybrid bays are required for back to back configuration.
ii. Double circuit feeder integration at PPK-lll, Bamnauli to feed upcoming 220/66kV
Bhartal needs Hybrid concept as no scope of expansion of bus-bar.
iii. Similarly, provision for bay addition for feeder integration and transformer addition at
other 220kV locations in case of requirement during the business plan are considered

for utilization.

b. 66kV:

i. Hybrid bays at existing substations to meet the additional feeder requirement by
DISCOMs. Instead of conventional bays, hybrid bays will be incorporated for future bay
expansion due to higher availability and less maintenance issues.

4. High quality isolator replacement:
As DTL is planning to achieve full-automation under this plan, it is also important to upgrade the
weakest link of the system. The isolators need to be replaced with high quality and state of the art
types, so that remote operation is achieved without any compromise.
In the first phase, isolator replacement is proposed only for those bays, for which isolator replacement
is necessary due to ageing.
The replacements are proposed at old sub stations like Patparganj (40), Narela (37), Gopalpur (25),
Pragati (32), Okhla (22) and spares for SaritaVihar (5), Vasantkunj (1), Subzi Mandi (2).
Further overhauling of isolators will also be required at Kanjhawala, Naraina, Rohini, Shalimarbagh,

Naraina and Gopalpur due to damaged gear box.

5. Current Transformers (CT)& Potential Transformer(PT) replacement with polymer bushing:
CT and PT of few substations are quite old and do require replacement. To minimise damage to
surrounding equipments in case of CT and PT failure (blasting out due to internal failure) and to
provide safety to residential buildings/habitats around the substation, CT and PT with polymer bushing

are proposed for replacement.

6. Transmission line capacity augmentations:
At the same time, to cater to ever increasing load growth of Delhi, HTLS re-conductoring of higher

transmission capacity is proposed to replace ACSR zebra conductors.
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a. 220kV Bamnauli-Mehrauli-Tuglakhabad-BTPS section is one of the important and critical
corridors of South Delhi transmission system particularly due to the lesser generation of BTPS
on pollution stipulation.

The line cannot carry more than 180 MVA capacitie during peak summer period due to old
conductor and ground clearance issues.

This line after HTLS upgradation will carry more than 1200A capacity on each circuit. This
upgradation will provide contingency less generation at BTPS on account of pollution

stipulations.

b. 220kVBawana-Kanjhawala-Mundka-Najafgarh-Bamnauli is also critical corridor of West Delhi
transmission network.
The network is proposed to be augmented to HTLS corridor to provide reliability to the
network.
As Bamnauli and Mundka will be having adequate transformation capacity, after
augmentation of corridor to HTLS, the reliability of power supply to 220kV Najafgarh, 220kV

Kanjhawala will increase.

c. Bawana to Rohini-l & Bawana to Shalimarbagh 220kV double circuit have been proposed to
be up-graded to HTLS conductor from zebra, to carry additional power from 400kV Bawana to
220kV Shalimarbagh. Further the upcoming Sanjay Gandhi Transport Ngr (SGTN) is also
proposed to be fed from 220kV Shalimar Bagh S/Stn.

d. Mandola-Gopal Pur & Mandola- Wazirabad (four circuits) 220kV TL have also been proposed
to be upgraded to HTLS conductor from zebra, to carry additional power from Mandola 400kV
to Gopal Pur, Sabji Mandi and Wazirabad extended to Geeta Colony, Patparganj, Kashmirigate
and upcoming 220kV Timar Pur.

e. Further, other outlived 220kV double circuit TL namely IP- Patparganj, Bawana-DSIIDC,
Narela-Mandola etc have also been included to be upgraded into HTLS conductor from
Zebra.

7. Emergency Restoration System (ERS):
Emergency Restoration systems (a set of tower structures required to temporarily establish the
broken-down transmission line till new towers are erected in place of damaged towers) have been
procured for exigency conditions in case of tower failures and can be utilized for section of re-routing

of Transmission Lines, till new towers are not erected.

8. Capacity augmentation at Distribution side
At present about 203 (total) nos. of 11kV feeders are emanating from most of the DTL substations.

Many of the transformers have outlived their useful life. At most of the locations during peak summer,
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there is no reliability as these transformers are loaded to more than the capacity to meet n-1
contingency. Though the Commission had advised DISCOMs to shift 11kV load from DTL S/Stns. even
during the year 2002 immediately after the unbundling of erstwhile DVB. Despite to persuasions at
various levels they could not shift the load for many S/Stns. since alternate sources could not be
located to feed the 11kV system emanating from the 220kV S/Stns. of DTL. The load of these

transformers at the time of occurrence of peak of 2017 i.e.6526 MW on 06.06.2017 clarifies the same.

LOADING OF 66/11KV & 33/11kV Transformers (CONNECTED LOAD) at the time of PEAK load of
Delhi (i.e.6526 MW) on 06.06.2017 AT 15:31:37HRS.
66/11 kV System

S Name of the MVA rating of Capacity in Load on Capacity utilization in
No. Element TX Amps 11kV I/C %age
MVA (11kV side) in Amps
220kV Narela S/S
66/11kV, 20MVA Tx-I 20 1050 413 39.33
66/11kV, 20MVA Tx-II 20 1050 332 31.62
Total 40 2100 745 35.48
220kV Rohini S/S
3 66/11kV, 20MVA Tx-I 20 1050 241 22.95
66/11kV, 20MVA Tx-II 20 1050 213 20.29
Total 40 2100 454 21.62
220kV Gazipur S/S
66/11kV, 25MVA Tx-I 25 1300 207 15.92
66/11kV, 20MVA Tx-II 20 1050 198 18.86
Total 45 2350 405 17.23
220kV Wazirabad S/S
66/11kV, 20MVA Tx-llI 20 1050 650 61.90
66/11kV, 20MVA Tx- 20 1050 760 72.38
[\
Total 40 2100 1410 67.14
220kV Okhla S/S
9 66/11kV, 20MVA Tx-I 20 1050 480 45.71

10 66/11kV, 20MVA Tx-II 20 1050 755 71.90
Total 40 2100 1235 58.81
220kV Sarita Vihar
SIS

11 66/11kV, 20MVA Tx-I 20 1050 600 57.14

12 66/11kV, 20MVA Tx-II 20 1050 470 44.76
Total 40 2100 1070 50.95
220kV Mehrauli S/S

13 66/11kV, 20MVA Tx-I 20 1050 450 42.86

14 66/11kV, 20MVA Tx-II 20 1050 700 66.67
Total 40 2100 1150 54.76
220kV Vasant Kunj
SIS

15 66/11kV, 20MVA Tx-I 20 1050 345 32.86
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16 | 66/11kV, 20MVA Tx-ll 20 1050 400 38.10
Total 40 2100 745 35.48
220kV Najafgarh S/S

17 | 66/11kV, 20MVA Tx-I 20 1050 386 36.76

18 | 66/11kV, 20MVA Tx-lI 20 1050 720 68.57

19 | 66/11kV, 20MVA Tx-llI 20 1050 710 67.62
Total 60 3150 1816 57.65
220kV Kanjhawala
S/S

20 | 66/11kV, 20MVA Tx-I 20 1050 750 71.43

21 | 66/11kV, 20MVA Tx-lI 20 1050 660 62.86
Total 40 2100 1410 67.14
220kVPappankalan-|
S/S

22 | 66/11kV, 20MVA Tx-I 20 1050 570 54.29

23 | 66/11kV, 20MVA Tx-lI 20 1050 570 54.29

24 | 66/11kV, 20MVA Tx-llI 20 1050 770 73.33
Total 60 3150 1910 60.63

Total 25450 12350 48.53
33/11 kV System
S. Name of the MVA rating of Capacity in Load on Capacity utilization in
No. Element TX Amps 11kv 1/C %age
MVA (11kV side) in Amps Hrs
220kV Gopalpur S/S
1 33/11kV, 16 MVA Tx-I| 16 840 ON Load shifted to newly
commissioned Dheerpur
Substation of TPDDL.
2 33/11kV, 16MVA Tx-I 16 840 ON
Total 32 1680 0
220kV Subzi Mandi
S/S
33/11kV, 16MVA Tx-| 16 840 185 22.02
33/11kV, 16MVA Tx-II 16 840 135 16.07
Total 32 1680 320 19.05
220kV Patparganj
S/S
5 33/11kV, 20MVA Tx 20 1050 515 49.05
33/11kV, 16MVA Tx 16 840 650 77.38
Total 36 1890 1165 61.64
220kV Kashmere
Gate S/S
33/11kV, 20MVA Tx 20 1050 510 48.57
8 33/11kV, 16MVA Tx 16 840 465 55.36
Total 36 1890 975 51.59
220kV Lodhi Road
S/S
9 33/11kV, 20MVA Tx-I 20 1050 600 57.14
10 33/11kV, 20MVA Tx-II 20 1050 300 28.57
11 33/11kV, 16MVA Tx- 16 840 570 67.86
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I
12 33/11kV, 16MVA Tx- 16 840 480 57.14
iV
Total 72 3780 1950 51.59
220kV Naraina S/S
13 33/11kV, 16MVA Tx-I 16 840 502 59.76
14 33/11kV, 16MVA Tx-II 16 840 580 69.05
Total 32 1680 1082 64.40
220kV Shalimarbagh
SIS
15 33/11kV, 20MVA Tx 20 1050 559 53.24
16 33/11kV, 16MVA Tx-I 16 840 633 75.36
Total 36 1890 1192 63.07
Over all Capacity 14490 6684 46.13
utilization in %age

DERC has also advised DTL to take steps to revamp the 11kV system to avoid the interruption of the
power supply to the consumers.

So, there is a necessity to replace the old transformers as well as augment the transformers to higher
capacity to maintain reliability and (N-1) contingency to the system.

Few of the transformers proposed to be replaced are as under:

a. 66/11kV transformers:
Capacity augmentation of 20 MVA transformers to 25 or 31.5 MVA capacity
YoC - Year of Commissioning, AoD — Age as on June 2019

i. Najafgarh: 02 nos
e NGEF-20 MVA —YoC 1995 — 24 yrs AoD — Loading 68 %
e CGL— 20 MVA-YoC 1993 - 26 yrs AoD — Loading 67 %

ii. PPK-I: 02 nos
e BHEL-20 MVA —-YoC 1996 — 23 yrs AoD — Loading 75 %
e BHEL-20 MVA —YoC 1998 — 21 yrs AoD — Loading 55 %

iii. SaritaVihar: 02 nos
e NGEF-20 MVA —-YoC 1991 — 28yrs AoD — Loading 55%
e NGEF-20 MVA —-YoC 1991 — 28yrs AoD — Loading 45 %

iv. Okhla: 02 nos
e BHEL-20 MVA —-YoC 1988 —31 yrs AoD — Loading 72 %
e CGL-— 20MVA-YoC 1993 -26yrs AoD — Loading 46 %

v. Mehrauli:- 02 nos

e BHEL-20 MVA —YoC 1990 — 29yrs AoD — Loading 100%
e CGL-20MVA -YoC 1993 - 26yrs AoD— Loading 100%

b. 33/11kV transformers:

i. Lodhi Road: 04nos (No contingency is available at PEAK loading)
e BHEL-20 MVA —-YoC 1982 — 37yrs AoD — Loading 57 %
e BHEL-20 MVA —-YoC 1982 —37yrs AoD — Loading 29 %
e GEC —16 MVA-YoC 1989 — 30yrs AoD — Loading 67 %
e APEX—-16 MVA —-YoC 1993 — 26yrs AoD — Loading 57 %

ii. Patparganj: 02 nos
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e BHEL-20 MVA -YoC 1978 — 41yrs AoD — Loading 100%
e APEX—16 MVA —YoC 1993 — 26yrs AoD— Loading 100%

9. BUS BARS:
To increase bus capacity and also to make the system reliable, Pipe-bus or Quad-Zebra/Twin HTLS is
proposed in place of dual ACSR ZEBRA hanging/strung bus at 220KV substations. This capacity
augmentation of bus bar will also minimise hot spot at 220kV levels within the substation.

e This bus-bar augmentation is required to match the capacity of HTLS feeder termination at
substations.

e Few substations are either already connected through HTLS or soon to be get connected
through HTLS. The substations considered under this proposal are IP Power, Naraina,
Papankalan-I.

e Wazirabad, Kanjhawala, Najafgarh, Papankalan Il, Mehrauli, Rohini, Okhla and Rohini-I will be
upgraded to quad zebra bus bar along with HTLS conductor capacity augmentation.

10. ROW UPLIFTMENT AT VARIOUS LOCATION ACROSS THE NETWROK on requirement basis:
There shall be some requirement of RoW upliftment at various locations of existing Transmission
Lines, to deal such requirent provision has been kept in business plan. Under this plan 5 circuit

kilometers has been considered.

11. Polymer Insulator Replacement:

Delhi is experiencing high level of pollution. The porcelain insulators installed in 220kV lines were not
designed to handle such type of high level pollution (smog) during winter months specifically foggy

days, because of which lines get tripped.

DTL is experiencing multiple and simultaneous 220kV line trippings in past years. In 2015-16 winter
also, simultaneous line trippings were reported due to heavy fog mixed with high level of pollutant
particularly on 8.01.16 ,28 nos of 220kV lines tripped and on 19.01.16 21 nos of 220 lines tripped
whereas on 22.01.16 23 nos of 220 kV lines and on 24.01.16 15 nos 220 kV lines tripped in Foggy

weather conditions.

The matter has been deliberated at NRPC no. of times and DTL has been advised to replace all

insulators at both 400kV and 220kV level to avoid such trippings.

DTL has already replaced 400kV insulators with polymer insulators during year 2011-12 and since then

no 400kV lines tripped due to Fog related issues.
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Few of the 220kV line insulators have been changed from porcelain to polymer long rod insulators at

the time of HTLS re-conductoring.

Under this plan, also few 220kV lines have been proposed to be re-stringing with HTLS conductor for
capacity augmentation of corridor. These lines have been considered for polymer insulators as an

inclusive scheme.

These double circuit lines are Bamnauli to Najafgarh, Najafgarh to Kanjhawala (including LILO section
at Mundka), Kanjhawala to Bawana, Bawana to Rohini, Bamnauli to DIAL, DIAL to Mehrauli and

Mehrauli to BTPS etc.

Other than these lines few of the critical source line originating from 400kV substation and also from

generators has been considered for replacement of insulators from porcelain to polymer.

These lines are Mandola to Wazirabad (four circuits). Mandola to Gopalpur, Mandola to Narela,
Bawana to DSIIDC, Bawana to Shalimarbagh, Bamanuli to PPK-I, Bamnauli to PPK-Il, Maharanibagh to
Gazipur, Maharanibagh to Lodhi road, BTPS-Okhla, BTPS- Sarita Vihar etc. are proposed to be replaced

with Polymer Insulators.

DTL had already awarded the procurement of insulators and tender for the installation of polymer

insulators. The work as per awarded contract has been completed in the month of December, 2018.

Total Augmentation package for transmission line and substation is estimated at Rs.1076 crores.

Capacity addition through augmentation:

1. Transformation capacity:

a. 400/220 KV level: (additions) =500 MVA (Tikri Kalan) +
500VA (Hot Reaserve) at Bamnauli+

315 MVA replacements at Bawana

b. 220/66/33 KV level: = 1840 MVA
i. 220/66 KV level (augmentations & addition) = 1540 MVA (4 NEW+ 15 transformers)
ii. 220/33 KV level (additions) =300 MVA (Three transformers)
c. 66/11 & 33/11KV level: =169 MVA
i. 66/11KV level =115 MVA (10 transformers)
ii. 33/11KV level =37 MVA (6 transformers)
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2. Transmission capacity:

a. 400KV line: = Zero ckt. Kms.
i. Double circuit overhead line = Zero ckt. Kms.
ii. Multi circuit overhead line = Zero ckt. Kms.
b. 220KV line: = Zero ckt. Kms.

i. Double circuit/Multi Ckt overhead line =10 ckt. Kms.
(On requirement basis)

ii. Single/Double circuit underground lines =Zero ckt. Kms.
c. HTLS line:

i. 220KV only = 345.4 ckt. Kms.

3. Bay additions:
a. 400KV bays: = ZERO nos

b. 220KV GIS bays =05 nos

c. 220kV GIS/AIS/HYBRID bays addition
at other locations on requirement basis =30 nos

d. Misc work related Bay extension
66kV & 33kV GIS/AIS/Hybrid on requirement basis = 20 nos

e. 66 KV AlS bays =6 nos

f. 66kV GIS =6 Nos
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Following are the proposed augmentation for DTL system with capitalisation year

Sr. TRANSMISSION LINE & Qnty| unit | Tentati |[2016-|2017-|2018-|2019-|2020-|2021|2022-
SUBSTATIONS LINE LENGTH vecost | 17 18 19 20 21 | -22 | 23
(Rs. Cr.)
400 KV — WORKS
1 |a|500 MVA installation at 400kV 1 500 19 19
Mundka
b SOOII\-/IVA addition alqng with bay 1 500 57 27
additions at Bamnauli
€ [315 MVA replacement at Bawana 1 315 11 11
TOTAL for 400 KV Transformer Augmentation 57 57
Works cost
220 KV SUB-STATION WORKS
TRANSFORMATION CAPACITY AUGMENTATION
1 |Installation of new 220/66/33 kV, 100/160 MVA ICT at
Installation of new 220/33 kV, 6
2 1100 MVA ICT at Masjid Moth 1| AR
Installation of new 220/33 kV, 6
b {100 MVA ICT at Patparganj (asa 1 | 100 |6
Hot Reserve) have already been utilized.
Installation of new 220/33 kV, 6
¢ 100 MVA ICT at Peeragarhi 1 LOZNE
Installation of new 220/66 kV, 10
d 160 MVA ICT at Kanjhawla 1 150 10
Installation of new 220/66 kV, 10
€ |160 MVA ICT at Gopal Pur = | 160 IS
Installation of new 220/33 kV, 6
f 100 MVA ICT at Shalimarbagh 1 1004°
Installation of new 220/66 kV, 10
g |160 MVA ICT at Mehrauli (as a 1 160 |10
Hot Reserve)
Installation of new 220/66 kV, 10
h |160 MVA ICT atTikri Kalan (as a 1 160 |10
Hot Reserve)
Installation of new 220/33 kV, 6
i {100 MVA ICT at Okhla (as a Hot 1 100 |6
Reserve)
Installation of new 220/33 kV, 6
j 100 MVA ICT at Patparganj (as a 1 100 |6
Hot Reserve) as top-up scheme
of sl. No.b.
Installation of new 220/66 kV, 10
k |160 MVA ICT at PPK-I (as a Hot 1 100 |10
Reserve)
Installation of new 220/66 kV, 10
I 160 MVA ICT at PPK-III 1 160 |10
Installation of 220/66 kV, 160 10
m |MVA ICT (Replacement against 1 160 |10
faulty) at Vasanj Kunj
Installation of new 220/33 kV, 6
n 100 MVA ICT at Geeta colony ! 100 |6
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Installation of new 220/33 kV,
100 MVA ICT at AlIMS

100

6

6

p

Installation of new 220/66 kV,

160 MVA ICT at DSIIDC, Bawana 1

160

10

10

100 MVA to 160 MVA ICT capacity augmentation at 220/66kV level

100 MVA ICT to 160 MVA ICT
capacity augmentation at Sarita 1
Vihar

60

10

10

100 MVA ICT to 160 MVA ICT
capacity augmentation at Gopal 1
Pur

60

10

10

100 MVA ICT to 160 MVA ICT
capacity augmentation at 2
Najafgarh

120

20

20

100 MVA ICT to 160 MVA ICT
capacity augmentation at Narela

60

10

10

100 MVA ICT to 160 MVA ICT
capacity augmentation at 1
Shalimarbagh

60

10

10

100 MVA ICT to 160 MVA ICT
capcity augmentation at Okhla

60

10

10

100 MVA ICT to 160 MVA ICT
capacity augmentation at 2
Mehrauli

120

20

20

100 MVA ICT to 160 MVA ICT
capacity augmentation at 2
Patparganj

120

20

20

100 MVA ICT to 160 MVA ICT
capacity augmentation at 2
Parkstreet

120

20

20

j

100 MVA ICT to 160 MVA ICT
capacity augmentation at Rohini-I

120

20

20

TOTAL for 220 KV Transformer Augmentation

278

18

70

68 | 102

20

BUS BAR & Bay equipment up-gradation
(Capacity augmentation required for HTLS feeder termination)

1

220kV bus strengthening from twin Zebra to Quad Zebra

a

220KV Bus strengthening from|7
double zebra to quad zebra at
Kanjhawala, Mehrauli, IP
Power, Naraina, PPK-I, PPK-II
and Najafgarh

S/Stn

2.8

0.8 0.8

1.2

220KV Bus strengthening from|3
double zebra to quad zebra at
Narela, Okhla and Rohini-I

s/stn

1.2

0.4

0.8

220kV GIS bay new additions at

Kashmirigate 5

bays

18.22

18.22

220kV GIS/AIS/HYBRID bays 30
addition at other locations on
requirement basis

bays

10 10

10

Isolators, CTs, PTs/CVTs, and |1
CB replacement under PSDF
Schemes at 220kV substations

Lot

115

10.8

34

70.2
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4 Establishment of bus reacor at |1 Lot 62.5 25 25 12.5
Peeragarhi,Tikri Kalan
(Mundka), Harsh Vihar, IP,
Bamnauli, Electric Lane at
400/220kV levels
TOTAL for 220 KV substation Improvement cost | 230 11 59 95 42 11 12
TRANSMISSION LINES
TRANSMISSION LINE & Qnty| unit | Tentati |[2016-|2017-|2018-| 2019- (2020|2021 |2022-
SUBSTATIONS LINE LENGTH vecost | 17 18 19 20 -21 | -22 | 23
(Rs. Cr.)
ERS for transmission line 1 Lot 16.74 16.74
HTLS conductoring of 220kV double circuit lines along with polymer insulator
a|Bamnauli-Mehrauli- 66 |ckt. |[37.60 37.6
Tuglakhabad- BTPS kms.
b|Bawana -Rohini 21 15.44 15.44
¢ |Gopal Pur-Mandola 45.3 28.35 28.35
d|Maharanibagh-Lodhi Road 8.5 8.57 8.57
e|BTPS -Sarita Vihar 6 4.85 4.85
f |Wazirabad-Mandola (Ito IV |58 54 54
ckts.)
g|Bawana -Shalimarbagh 21.5 20 20
h|Bamnauli-Najafgarh-Mundka- |50 40 20 |20
Kanjhawala-Bawana line
i [Narela—Mandola 41.2 44 44
j |Bawana-DSIIDC Bawana 11.2 12 12
k [IP-Patparganij 7.9 9 9
| |Geeta colony-Patparganj 8.8 10 10
3 |a|LILO of PPK-Ill-Nariana 220kV D/C 1
lines at 400/220kv  Dwarka| 0.5 |ckt.km 1
substation
b|Replacement of 220kV 1x 630 Sq. 7.1
mm UG XPLE cable by 1 x 1000 Sq. 1 EoL 71
mm XLPE at Pragati Power Station
¢ |Miscellaneous LILO/route 3 3 4
modifications of various 220kV Ktk
lines on Multi circuit tower| 5 |© S m 10
lines/mono-poles on
requirements basis
d|RoW upliftment at various 3 3 4
. ckt.km
location across the netwrok on| 5 5 10
requirement basis
5 |a| Polymer insulator for 220kV lines | 1 Lot 10 5 |5
Transmission line AUGMENTATION works at 339 22 5 96 | 126 | 82 8
220KkV level
220 kV Up-gradation Total Cost 846 51 64 261 | 236|195 | 40
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

33KV and 66KV levels at 220 KV substations
Sr. TRANSMISSION LINE & Qnty| unit |Tentative| 2016- {2017|2018|2019|2020 (2021|2022
No. SUBSTATIONS LINE LENGTH cozt ()Rs. 17 -18 | -19 | -20 | -21 | -22 | -23
r.
1 Augmentation of 2 nos. 16 to 25 MVA & 2
a [nos. 20 to 25 MVA transformer at Lodhi| 4 nos 8 8
road
Augmentation of 1 no. 16 to 25 MVA & 1
b[no. 20 to 25 MVA transformer at| 2 nos 4 4
Patparganj
Augmentation of 20 MVA transformer to 4
c . 2 nos 4
31.5 MVA at Najafgarh
d Augmentation of 20 MVA transformer to ) nos 4 4
31.5 MVA at Okhla
R Augmentation of 20 MVA transformer to ) nos 4 4
31.5 MVA at Sarita Vihar
¢ Augmentation of 20 MVA transformer to ) nos 4 4
31.5 MVA at PPK-I
Augmentation of 20 MVA transformer to ) = 4 4
€ 131.5 MVA at Mehrauli
2 33KV AIS to GIS conversion at 20 20.33
a |Indraprastha (IP) and installation of 220 & | 38 bays 40.33
33kV C&R Pannel
b 66kV AlS into 66kV GIS Conversion at 15 HaYe 29 29
Gopal Pur
12
¢ [33KV GIS at Okhla 7 bays 12
d [33KV GIS conversion at Okhla 23 bays 29 Lo 14
. 15 15
e |33kV GIS conversion at Parkstreet 26 bays 30
3 |a |66kV GIS bay extension at Harsh Vihar 6 bays 9 9
a [66kV AIS Bay extension at Gazipur 2 bays 2 2
b |66kV AlS Bay extension at Wazirabad 2 bays 2 2
c |66kV AIS Bay estension at Sarita Vihar 2 bays 2 2
Misc work related Bay extension 66kV & 5 5 5
d [33kV GIS/AIS/ Hybrid on requirement 20 bays 15
basis
66kV and 33 kV Up-gradation total cost 202 98 | 79 | 25
System Improvement Works TOTAL cost 1106 51 | 64 | 261|372 |284 | 74
(At all voltage levels)
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PACKAGE -1l

Automation Package

Complete Automation of various

400 kV and 220kV substations

And

Establishment of MAIN and STANDBY Centralised
Control rooms
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

PACKAGE -llI: Automation Package:

To enable Delhi transmission system towards the operation like SMART GRID, automation of
various substations have been proposed, which are presently being operated through Human
intervention.

This automation package will have many positive outcomes like:

e Improving system availability as healthiness of system can be monitored 24x7
Transformer healthiness

Underground cable healthiness

LT supply status and Battery healthiness

Event logger

Centralised relay monitoring, programming etc.

O O O O O

Overhead feeder monitoring

e Limiting the faulty operation by avoiding Human intervention
o Centralised control room operation
o Limited human deployment for strategic locations
o Round the operation management from MAIN and STANDBY centralised control rooms
o Zonal Maintenance team instead of localised/station wise maintenance team

e Greater interlocking of the system
o Stronger protection mechanism
o Reliable grid operation

e Complete remote operation
o Through remote HMI and merged data base of complete transmission system
o Centralised SAS server

e Video monitoring
o Grid operation monitoring with real time video streaming of the element being operated
from Centralised control room.

e Video surveillance
o Periphery surveillance
o Entry/exit monitoring
o Automatic recording and reporting of unwanted and disturbing events.

o Highly reliable and robust protection system
o Tele-protection monitoring
o Relay co-ordination and healthiness monitoring and programming.
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Automation package includes following schemes:

Automation package has been proposed to be awarded as a single standalone package for
following 400kv and 220KV substations for seamless integration of substation automation
systems (SAS) with centralised control centres.

A Single package for Complete Automation (involving new control room, New control and relay
panel, Protection modernisation, video surveillance, remote operation and monitoring
etc.).Automation package is proposed to be spread out in three consecutive financial years of
2020-21 and 2022-23.

Serial | Name of the substation | Year of Commissioning Automation building remarks
400kV Substations
1 Bamnauli 1999 Existing control room building will be
2 Bawana (other half) 1997 used
220kV substations
1 Najafgarh 1975 New building
2 Papankalan-I| 2005 New building
3 Kanjhawala 1998 New building
4 Rohini 1989 New building
5 Narela 1976 New building
6 Gopalpur 1986 (ALDC building will be used)
7 Kashmiri Gate 1987 New building
8 SaritaVihar 1991 New building
9 Okhla 1983 Existing building will be used
10 MASJID MOTH 23.05.2011 New building
11 Mehrauli 1978 New building
12 Vasantkunj 1992 New building
13 Patparganj 1974 New building
14 Gazipur 1985 (ALDC building will be used)
15 Geeta Colony 2005 New building
16 Wazirabad 1999 Remodelling of existing area
17 Park St 1992 Existing building will remodelled
§ 2008 Existing building will be used for main
18 Maharanibagh Control room/remodelled if required
19 Pragati 1985 Remodelling of existing area
20 Shalimarbagh 1989 New building
1 MAIN Control Room Maharanibagh
2 STANDBY Control Room PPK-II

Remarks: Wherever 66KV and 33KV GIS conversion is proposed during 13" plan, the GIS building and
automation building will be merged and Automation building will come up at 1% floor, whereas GIS
installation will be at Ground floor. Other rooms will come up at 2" floor.

A common building design is proposed to be prepared for the same.
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13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

MODERNISATION Works under a SINGLE PACKAGE

TRANSMISSION LINE Tentative 2016 | 2017 | 2018- | 2019- | 2020 | 2021 | 2022 C.apitalisa
Sr. | & SUBSTATIONSLINE | Qty | cost (Rs. 17 18 19 20 21 22 23 tion year
LENGTH Cr.)
400 KV
1 Bamnauli LS 10 10 2021-22
2 Bawana LS 10 10 2021-22
TOTAL for 40'0KV 20 0 0 0 0 20
Modernisation
220 KV
1 Najafgarh LS
2 Papankalan-Il LS
3 Kanjhawala LS
4 Rohini LS
5 Narela LS
6 Gopalpur LS
7 Kashmiri Gate LS
8 SaritaVihar LS
9 Okhla LS
10 MASIJID MOTH LS
11 Mehrauli LS
12 GEEntkun] S | 150 61 | 48 | = | 202023
13 Patparganj LS
14 Gazipur LS
15 Geeta Colony LS
16 Wazirabad LS
17 Park St LS
18 IP Power LS
19 Pragati LS
20 Shalimarbagh LS
MAIN Control Room
21 at Maharanibagh ~
STANDBY Control
22 Room at PPK-II e
TOTAL for 220 KV 150 | 0 61 | 48 | 41
Modernisation
Complete Automation
works at 220KV & 400KV 170 0 61 68 41
level
REMARKS: Either Creation of Specialised Automation Maintenance team or long term maintenance

contract along with Main automation contract in line with SCADA contract(second phase
ULDC up-gradation contract) awarded by PGCIL.

A Single package for Complete Automation (involving new control room, New control and
relay panel, Protection modernisation, video surveillance, remote operation and monitoring
etc.) of following 220kv substations (will also include automation of 400KV Bamnauli and
establishment of Centralised Control room.
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PFR

PROJECT FEASIBILITY REPORT

For

NEW SCHEMES

REMARKS:

This PFR (Project Feasibility Report) is only for New substations & New Line schemes.

Augmentation and Automation schemes are detailed out in their respective chapters.
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

ZONE AREA DETAILING:
Serial Name of Zone DDA zones covered
1 EAST E
2 WEST (South West) K-1, K-l and L
3 CENTER A, B, C, D, part of H (south of Outer ring road)
4 SOUTH F,J&G
5 NORTH (North and North West) | P-I, P-1l, M, N and part of H (North of outer ring road)

F—— NCTD BOUNDARY

E=3 ZONES
—— N.H. / MAJOR ROAL

T RAILWAYS

UTTER PRADESH

NH -24
"""=- AZ\ABAD

UTTER PRADES!

NATIONAL CAPITAL TERRITORY OF DELHI
ZONES (DIVISIONS)

DDA Master Plan map showing various Zones of Delhi under MPD-21
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

NORTH ZONE
TRANSMISSION IMPROVEMENT PACKAGE

Under 13" plan

AREA: North Delhi area: (ZONE- P-I, P-Il, M, N and part of H zone of DDA Master plan of Delhi)

The area surrounded by

e North, East and West side boundary— Delhi boundary
e South side boundary — NH-10 (up to Peeragarhi chowk/outer ring road intersection)
Then along Outer ring road from Peeragarhi chowk up to Wazirabad water treatment plant

The area is power supplied through the DISCOM — TPDDL (TATA POWER Delhi Distribution limited).

Transmission details:

e The area is having one dedicated generation in the name of CCGT, Bawana (Pragati-Il) of 1350 MW.

e One dedicated 400kV substation at Bawana supplying power to this zone.

e There are seven nos of 220kV substations in this zone.

e Two nos of new 220kV substations are proposed under this zone.

e To strengthen the sourcing to this zone, one no of 400kV substations namely Gopalpur is proposed
under this plan.

e At present, almost all 220kV substations in this zone are operating without any reliable alternative
source, but by the end of this proposed plan all 220kV substations will be provided with reliable
alternative robust source.

SOURCE INJECTION:

1. 400KV Mandola
400KV Bawana
CCGT Bawana generation
400KV Panipat (optional) three 220KV (intestate) feeders
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The North transmission network is presently having many bottlenecks:
1. No contingency at 220/66KV transformation level at Narela, Rohini etc.
2. There is (N-1) contingency in transmission line side in Bawana-Rohini line.
3. No source reliability is there for complete zone.

The schemes under 13" plan will improve the system conditions as below:

TRANSFORMATION SIDE:

At 400/220 KV level:

Present capacity of the zone is 2390 MVA
(Bawana = 1890 MVA, Mandola = 500 MVA* only one ICT loading is towards Narela rest three are
towards Wazirabad and Goaplpur).

Proposed Capacity of the zone after 13" plan addition will be 4390 MVA
(Bawana = 1890 MVA, Mandola = 500 MVA, Gopalpur =2000 MVA)

At 220/66KV and 220/33kV level:

Present capacity of the zone is 2080 MVA
(Narela = 300 MVA, Rohini =400 MVA, Shalimarbagh =400 MVA, DSIIDC =360 MVA, Bawana =100

MVA, Rohini 2 =320 MVA, Kanjhawala= 200MVA).

Proposed Capacity of the zone after 13" plan additions will be = 3540 MVA
{Narela = 360MVA (60 MVA augmentation) MVA, Rohini-l =520 MVA (120 MVA augmentation),

Shalimarbagh =560 (100+60MVA augmentation) MVA, DSIIDC =520 MVA (160 MVA Adition),
Bawana =100 MVA, Kanjhawala= 360 MVA (160 MVA Addition), Rohini 2 = 320 MVA, Tikri Khurd =
480 MVA (new), SGTN= 320 MVA (new)}.

TRANSMISSION SIDE:

All 220KV substations have (N-1) line contingency at the end of the 13™ plan. The following existing
transmission lines have been proposed for re-conductoring with high ampacity conductor (i.e, HTLS):-

220kV D/C Bawana-Rohini-I

220kV D/C Bawana-Shalimarbagh
220kV D/C Bawana-Kanjhawla
220kV D/C Bawana-Rohini-|

220kV D/C Bawana-DSIIDC Bawana
220kV D/C Narela-Mandola

ok wnN g

Remarks:

North Delhi will be sufficiently provided with reliability and contingency during the complete 13" plan and
further. DTL may also install additional transformers or augment existing transformers in case there is
surge in power demand due to any new developments like ToD (Transit oriented Development) or land

pooling etc.
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

North Zone- 13th plan (2017-18 to 2021-22) LAY OUT PLAN Tentative costing in Rs Crores

S.No. DETAILS OF SUB-HEADS OF WORKS / | Tentative 2016- 2017- 2018- | 2019- | 2020- | 2021- | 2022-
SCHEMES cost 17 18 19 20 21 22 23
(Rs. Cr.)
1 NEW Works
a| 400 KV -
Substations -
Lines -
b| 220 KV - New works 205 - 6 78 60 60
Substations 174 - 3 71 50 50
Lines 30 - 3 7 10 10
TOTAL COST TOWARDS ESTABLISHMENT OF | A 205 6 78 60 60
NEW SUB-STATIONS
2 AUTOMATION
a| OF 400 KV SUBSTATIONS 10 10
b| OF 220 KV SUBSTATIONS 27 27
TOTAL Modernisation Works COST B 37 27 10
3 AUGMENTATION Works
b| 220 KV System 216 17 35 57 76 31
Improvement works
c| 66kV and 33kV level 15 5 5 5
Improvement works
TOTAL SYSTEM IMPROVEMENT COST Cc 231 17 35 62 81 36
4 Total Civil works cost
5 LAND COST E 20 4 4 4 4 4
YEAR WISE Fund Requirement from 493 21 |10 118 | 94 | 155 | 96
2016-17 to 2022-23
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

NEW WORKS
Sr. TRANSMISSION gnty | (Ckt.Kms.) | Tentative | 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022-
LINE & / (MVA) cost 17 18 19 20 21 22 23
SUBSTATIONS LINE (Rs. Cr.)
LENGTH
220 kV NEW Sub-stations Packages
7 | a | 220/66kV GIS at 2 160 74.4 3.38 | 71.02
SGTN (NORTH
DELHI)
14 | a | 220/66 kV GIS at 3 160 100 50 50
Tikri Khurd (North
DELHI)
TOTAL 220KV SUBSTATION WORKS 174.4 3.38 | 71.02 50 50
TOTAL NEW WORKS 220KV COST 204.71 6.49 | 78.22 60 60
TOTAL NEW WORKS COST (400kV and 220kV) 204.71 6.49 | 78.22 60 60
220 kV NEW Line Packages
10 | a | 220kV D/C overhead 2 3.5 10.31 - 3.11 7.2 -
from Shalimarbagh
to SGTN
17 | a | LILO of 220kV D/C 4 3 20 - - 10 10
Narela-Mandola at
Tikri khurd on
MULTI CKT O/H
TOTAL 220KV LINE WORKS 30.31 3.11 7.2 10 10

MODERNISATION Works under a SINGLE PACKAGE

400 KV
2 Complete LS 10 10
Automation of 400
KV Bawana
TOTAL for 400KV Modernisation 10 10
220 KV
3 Kanjhawla LS
Rohini LS
> Narela LS 27.27 27.27
20 Shalimarbagh LS
(Existing Building
remodelling)
TOTAL for 220 KV Modernisation 27.27 27.27
Complete Automation works at 220KV & 400KV 33.27 27.27 10
Augmentation works
400kV Sub-Station Works
1 |c| 315 MVA 1 315 11 11
replacement at
Bawana
TOTAL for 400 kV Transformer Augmentation 11 11
Works cost
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

220 KV SUB-STATION WORKS

TRANSFORMATION CAPACITY AUGMENTATION

1 | d | Installation of new 1 160 10 10
220/66 kV, 160 MVA
ICT at Kanjhawla

f | Installation of new 1 100 6
220/33 kv, 100 MVA
ICT at Shalimarbagh

o | Installation of new 1 160 10
220/66 kV, 160 MVA
ICT at DSIIDC,
Bawana

10

2 | d | 100 MVAICT to 160 1 60 10 10
MVA ICT capacity
augmentation at
Narela

e [ 100 MVA ICT to 160 1 60 10
MVA ICT capacity
augmentation at
Shalimarbagh

10

i | 100 MVAICT to 160 2 120 20
MVA ICT capacity
augmentation at
Rohini-I

20

TOTAL for 220 KV Transformer Augmentation 66 20
Works cost

16

10

20

BUS BAR & Bay equipment up-gradation

1| a | 220KV Bus 1 S/stn 0.4
strengthening from
double zebra to
quad zebra at
Kanjhawala

0.4

b | 220KV Bus 2 S/stn 0.8
strengthening from
double zebra to
qguad zebra at
Narela and Rohini-I

0.8

3 | a | 220kV 30 bays 30
GIS/AIS/HYBRID bays
addition at other

locations on
requirement basis

10

10

10

TOTAL for 220 KV substation Improvement Works 31.2
cost

104

10

10.8
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

TRANSMISSION LINES

1 ERS for transmission 2 Lot 16.74 16.74
line
2 | b | HTLS conductoring 21 | ckt.kms. 15.44 15.44

(with polymer
insulator) of 220kV
D/C Bawana —Rohini

g | HTLS conductoring 21.5 | ckt.kms. 20 20
(with polymer
insulator) of 220kV
D/C Bawana —
Shalimarbagh

i | HTLS conductoring 41.2 | ckt.kms. 44 44
of 220kV D/C Narela
—Mandola

j | HTLS conductoring 11.2 | ckt.kms. 12 12

of 220kV D/C
Bawana —DSIIDC

Bawana
Transmission line AUGMENTATION works at 108.18 16.74 15.44 20 56
220KV level
220 kV Up-gradation total cost 216.38 16.74 35.44 | 57.4 76 30.8

33KV and 66KV levels at 220 KV substations

3 | e | Miscellanous work 20 | bays 15 5 5 5
related to bay
extension 66kV &
33kV GIS/AIS/Hybrid
on requirement

basis.
66kV and 33 kV Up-gradation Total cost 15 5 5 5
System Improvement Works TOTAL cost (At all 2314 16.74 35.44 | 57.4 76 30.8
voltage levels)
REMARKS:

Serial no of schemes mentioned here are w.r.t. scheme no mentioned in the complete business plan.
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North-Zone

Panipat (BBMB), Haryana

Mandola-PGCIL
DSIISC- 1x 60 MVA (East zone)
Bawana (160-100) Narela
1x 160
MVA
\ BAWANA
CCGT-Bawan$

Tikri Khurd

Rohini -2
\
e e \ \
Rohini -1 NN
S
A SO XY
MY
Shalimarbagh oD 17 \\
2 x 60 MVA ! ’( \\\
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Kanjhawala 1 |||
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L
111,
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‘1
/
Maharanibagh
Mundka (South Delhi)
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220KV O/Hlines -
220KV U/G cable = LELL
™
Najafgarh 400KV S/stn ' /
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

REMARKS:
This PFR (Project Feasibility Report) is only for New substations & New Line schemes.
Augmentation and Automation schemes are detailed out in their respective chapters.

220kV Schemes:

Scheme No: 7a

Name of the S/stn Scheme: 220/66 KV GIS S/Stn at Sanjay Gandhi Transport Nagar (SGTN).
Scheme no (In-Feed): 10a

Name of the In-feed Scheme: Shalimarbagh-SGTN D/C In-feed to 220/66 KV Substation SGTN.

Details of substation

and its in-feed Scheme: Establishment of 220/66 KV GIS Substation at SGTN with feeding
arrangement as 220KV double circuit from 220kV Shalimarbagh at this
proposed substation. In future, an alternate connectivity will be
contsrcuted from upcoming 400kV Goplapur through D/C line.

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs). Provision for 3™ ICT of 160 MVA.

Line length: 3.5 Kms Along supplementary road

Substation Details:
8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and
14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler).

Source: Main source will be 400kV Gopalpur and
alternate source as 400kV Bawana via 220kV shalimarbagh

Importance and Relevance:
To meet the increasing load growth of the Narela sub city area and adjoining area in the coming
years. Also will provide transformation capacity reliability to 220KV Narela, Rohini and
Shalimarbagh substations by shifting load growth of the zone from these two existing 220KV
substations to this proposed new substation, in turn will provide (N-1) contingency to
transformation capacity at Narela and Gopalpur.

Land requirement: Land is available within the campus of 33/11kV SGTN substation of
TPDDL and a pocket measuring 70 mtrsx 50 mtrs has already in
possession with DTL.

Project Schedule: 18 months.

Scheme: 14 a

Name of the S/stn Scheme: Establishment of 220/66 KV GIS Substation at Tikri Khurd.
Scheme: 17 a

Name of the In-feed Scheme: LILO of 220kV D/C Narela—Mandola overhead Line on M/C

Towers at Tikri Khurd.

Details of substation & its infeed Schemes: Establishment of 220/66 KV GIS Substation at Tikri Khurd
with feeding arrangement as LILO of Mandola — Narela 220KV double circuits at this proposed substation.

Substation capacity: 480 MVA = 3x 160 MVA (three ICTs).

Transmission Planning managersystemstudy@gmail.com page 83 of 147



Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

Line length (LILO part only): 3 kms

Substation Details:
14 nos of 220KV bays (8 feeders, 3 Tx, 1 B/S and 2 B/C bay) and
14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler).

Source: Main source as 400kV Mandola and
Second and alternate source as 400kV Bawana via 220kV DSIIDC-Bawana

Importance and Relevance:
To meet the increasing load growth of the Narela sub city area and adjoining area in the coming
years. Also will provide transformation capacity reliability to 220KV Narela, Rohini and Gopalpur
substations by shifting load growth of the zone from these two existing 220KV substations to this
proposed new substation, in turn will provide (N-1) contingency to transformation capacity at
Narela and Gopalpur.

Land requirement: The land (200 meters x 200 meters) required for the substation is
available with DTL near Tikri Khurd village along the 60 mtr wide road. The land area was acquired keeping
in view of future establishment of 400kV at the propsed land.

Project Schedule: 24 months.
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WEST DELHI

TRANSMISSION IMPROVEMENT PACKAGE
Under 13" plan

AREA: West Delhi area: (ZONE-K-1, K-Il and L of DDA Master plan of Delhi)

The area surrounded by

e North side boundary- NH-10 (up to outer Ring road intersection at Peeragarhi)
e South and West side boundary— Delhi boundary
e East side boundary — NH-8 (except Cantonment area)

Very small part of Zone-G (which is west side to Outer ring road)

The area is power supplied through BRPL (BSES Rajdhani Power Limited) DISCOM.

Transmission details:

e The areais having zero embedded generation as source.

e DTL is having two nos of 400kV substations namely Bamnauli and Mundka. PGCIL is also having one
dedicated 765kV substation for Delhi at Jhatikalan.

e Four nos of existing 220kV substation provide power to this zone.

e Three nos of 220kV substations are proposed in this zone under this plan.

e To strengthen the sourcing to this zone, one no of 400kV substations namely Dwarka (ISTS-PGCIL) is
execution under this plan.

e At present almost all 220kV substations in this zone are operating without any reliable alternative
source, but by the end of this proposed plan all 220kV substations will be provided with reliable
alternative robust source.

Source injection:

400KV Bawana

400KV Bamnauli

400KV Dwarka (under execution)
400KV Mundka

CCGT Bawana generation

R W e
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

The West transmission network is presently having many bottlenecks:

220KV Papankalan-I substation is operating radially, without any source redundancy
220KV Papankalan-II substation is operating radially, without any source redundancy
Transformer overloading at Najafgarh.

P wnNhe

No contingency at transformation level at Najafgarh.

The schemes under 13" plan will improve the system conditions as below:

TRANSFORMATION SIDE:
At 400/220 KV level:
Present capacity of the zone is 2575 MVA
(Bamnauli = 1630 MVA, Mundka = 945 MVA).
Proposed Capacity of the zone after 13" plan addition will be 5075 MVA+500MVA (Hot Reserve)

(Bamnauli = 1630 MVA + 500MVA (Hot Reserve), Mundka = 1445 (500MVA addition) MVA,
Dwarka = 2000 MVA)

At 220/66KVlevel: (there is no 220/33KkYV level in this zone)
Present capacity of the zone is 2080 MVA

(PPK-I = 520 MVA, PPK-11=520 MVA, Najafgarh=400 MVA, Mundka =320 MVA, Papankalan-
Ill = 320 MVA).

Proposed Capacity of the zone after 13" plan additions will be = 3640 MVA

(PPK-l = 520 MVA, PPK-11=520 MVA, Najafgarh=520 MVA (120 MVA augmentation), Mundka =320
MVA, Papankalan-IIl = 480 MVA (160MVA new addition), Budella = 320 MVA (new), Bharthal= 480
MVA (new), Jhatikalan =480 MVA (new)).

TRANSMISSION SIDE:

All 220KV substations have been provided with reliable double source at the end of the 13thplan. All
substations have (N-1) line contingency at the end of the 13" plan. The following existing transmission
lines have been proposed for re-conductoring with high ampacity conductor (i.e, HTLS):-

1. 220kV D/C Bamnauli-Najafgarh
2. 220kV D/C Najafgarh-Mundka (Tikri Kalan)-Kanjhawla

Remarks:

West Delhi will be sufficiently provided with reliability and contingency during the complete 13" plan and
also further. DTL may also install additional transformers or augment existing transformers in case there is
surge in power demand due to any new developments like ToD (Transit oriented Development) or land

pooling etc.
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West Zone- 13th plan (2017-18 to 2021-22) LAY OUT PLAN Tentative costing in Rs Crores

Tentative | 016- | 2017- | 2018- | 2019- | 2020- | 2021- | 202
Sr. DETAILS OF SUB-HEADS OF WORKS / SCHEMES (R(:.JS:L) 17 18 19 20 27 22 2.23
1 NEW WORKS
a 400kV-New Works 250 100 150
Substations 250 100 150
Lines
b 220 KV - New works 710 59 51 120 160 310 10
Substations 381 58 10 79 100 134
Lines 329 1 41 41 60 176 10
New Works Cost | A 960 59 51 120 160 410 160
2 AUTOMATION works
a OF 400 KV SUB-STATIONS 10 - 10
b OF 220 KV SUB-STATIONS 20 20
TOTAL Modernisation Works COST B 30 30
3 AUGMENTATION Works
a 400KV System Improvement works 46 46
b 220 KV System Improvement works 102 21 43 33 5
b 66kV and 33kV level Improvement works 8 8
TOTAL SYSTEM IMPROVEMENT COST | C 156 21 97 33 5
4 | LAND COST | b | 20 ] | a | a | a | a | a ]
YEAR WISE Fund Requirement 1167 0 B = i 261 | 478
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NEW WORKS
400kV New Sub-Station packages
Sr. TRANSMISSION LINE & Qnt | (Ckt. | Tentative | 2016- | 2017 | 2018 | 2019- | 2020 | 2021 | 2022
SUBSTATIONS LINE LENGTH y Kms) / cost 17 -18 -19 20 -21 -22 -23
(mvaA) | (Rs.Cr.)
3 | a| 400/220/66 kV GIS at 2 500 250 100 | 150
Jhatikalan (SOUTH WEST 3 160
DELHI)
TOTAL 400KV Substation WORKS 250 100 150
220 kV NEW Sub-Stations Packages
Sr. TRANSMISSION LINE & Qnt | (Ckt. Tentative | 2016- | 2017 | 2018 | 2019- | 2020 | 2021 | 2022
SUBSTATIONS LINE y Kms) cost 17 -18 -19 20 -21 -22 -23
LENGTH / (Rs. Cr.)
(MVA)
3 | a| 220/66 kV at Papankalan- 2 160 70 58 12
Il (Dwarka subcity -West
DELHI)
6 220kV GIS at Dwarka - - 77 10 67
(West Delhi)
8 220/66 kV GIS at Budella 2 160 74.42 20 54.4
(CENTRAL WEST DELHI)
11 3 nos. 160MVA 3 160 60 30 30
Transformers and 66kV GIS
at Dwarka
19 220/66 kV GIS at Bharthal 3 160 100 50 50
(West Delhi)
TOTAL 220KV SUBSTATION WORKS 381 58 10 79 100 134
TOTAL NEW WORKS 220KV COST 710 59 51 120 160 310 10
220 kV NEW Line Packages
2 220kV LILO of double 4 0.5 2 0.4 1.6
circuit Bamanuli-Naraina
at PPK-III
4 220kV S/CLILO of 2 0.1 1.33
Bamnauli-Naraina at PPK-I 1.3
9 220kV Double circuit 2 9 79.58 40.5 | 39.08
underground cable from
Dwarka to Budella
14 220kV D/C underground 2 1.35 20 10 10
cable from Dwarka to PPK-
|
15 220kV D/C underground 2 5.5 86 30 56
cable from Dwarka to PPK-
Il
22 220kV D/C underground 2 4 60 10 50
cable from Bamnauli-
Bhartal
23 220kV D/C underground 4 5.5 80 10 60 10
cable from PPK-IIl - Bhartal
TOTAL 220KV LINE WORKS 329 0 1 41 41 60 176 10
TOTAL NEW WORKS COST 960 0 59 51 120 160 | 410 | 160
(400kV and 220kV)
REMARKS:

Serial no of schemes mentioned here are w.r.t. scheme no mentioned in the complete business plan.
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MODERNISATION Works under a SINGLE PACKAGE

A Single package for Complete Automation (involving new control room, New control and relay panel, Protection
modernisation, video survillence, remote operation and monitoring etc.) of following 220kv substations (will also include
automation of 400KV Bamnauli and also estblishment of Centralised Control room

Sr. TRANSMISSION LINE & | Qty | Tentative cost (Rs. | 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022-
SUBSTATIONS LINE Cr.) 17 18 19 20 21 22 23
LENGTH

400 KV
1 Complete Automation LS 10 10
of 400 KV Bamnauli
TOTAL for 400KV Modernisation 10 10
220 KV

1 Najafgarh LS 20.45 20.45

2 Papankalan-Il (Existing LS
Building remodelling)

22 STANDBY Control Room | LS
at PPK-II
TOTAL for 220 KV Modernisation 20.45 20.45
Complete Automation works at 220KV & 400KV 30.45 30.45
level
sr. TRANSMISSION LINE & Qnty unit Tentative | 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022-
SUBSTATIONS LINE LENGTH cost (Rs. 17 18 19 20 21 22 23
Cr.)
400 KV - SUBSTATION WORKS
1 | a | 500 MVA installation at 1 500 19 19
400kV Mundka
b | 500 MVA addition along 1 500 27 27
with bay additions at
Bamnauli
TOTAL for 400 KV Transformer 46 46
Augmentation Works cost
220 KV SUB-STATION WORKS
TRANSFORMATION CAPACITY
AUGMENTATION
1 | g | Installation of new 1 160 10 10
220/66 kV160MVA at
Tikri Kalan (Hot
Reserve)
j | Installation of new 1 160 10 10
220/66kV 160MVA at
PPK-I (Hot Reserve)
k | Installation of new 1 160 10 10
220/66kV 160MVA at
PPK-III
2 | ¢ | 100 MVAICT to 160 2 120 20 20
MVA ICT capacity
augmentation at
Najafgarh
TOTAL for 220 KV Transformer 50 20 20 10
Augmentation Works cost
BUS BAR & Bay equipment up-gradation
1 | a | 220KV Bus 3 S/stn 1.2 1.2
strengthening from
double zebra to quad
zebra at PPK-I, PPK-II
and Najafgarh
TOTAL for 220 KV substation Improvement Works 1.2 1.2
cost
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TRANSMISSION LINES

2 | h | HTLS re-conductoring 50 | ckt.kms. 40 20 20
on the old portion of
the 220kV Bamnauli-
NJF-KJH-MUNDAKA-
BAWANA LINE

3 | a | LILO of PPK-IlIl —Nariana 0.5 | ckt.kms. 1 1
220kV D/C line at
400/220kV Dwark
substation.

d | ROW UPLIFTMENT AT 5 | ckt.kms. 10 3 3
VARIOUS LOCATION
ACROSS THE NETWROK
(on requirement basis)

Transmission line AUGMENTATION works at 51 1 23 23
220KV level
220 kV Up-gradation total 102.2 21 43 33
cost

33KV and 66KV levels at 220 KV substations

1 | b | Augmentation of 20 2 | Nos 4 4
MVA transformer to
31.5 MVA at Najafgarh

e | Augmentation of 20 2 | nos 4 4
MVA transformer to
31.5 MVA at PPK-I

66kV and 33 kV Up-gradation 8 8
total cost

System Improvement
Works TOTAL cost (At all 156 21 97 33
voltage levels)
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West Zone
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Scheme: 4a
Name of the Scheme: S/C LILO Bamnauli-Naraina at Papankalan-I.
Type of Scheme: Transmission capacity Augmentation

(N-1) and source reliability for Papankalan-I substation.
Line type: Overhead

Importance and Relevance:

Papankalan-I substation is presently connected though double circuit from 400KV Bamanuli. Present load is
more than 330 MW for this Papankalan-I substation. There is no transmission/feeder contingency for the
substation. During PEAK load, there is no contingency available at feeder (transmission) side for Papankalan-|
substation. To provide (N-1) contingency to Papankalan-lI substation, Bamnauli-Naraina single circuit LILO is
proposed at Papankalan-I substation.

Naraina is presently connected through double source i.e, Bamanuli and Maharanibagh. Through this LILO,
Maharanibagh source can be extended to Papankalan-I substation, because of which Papankalan-I will have dual
source in case of exigency conditions.

This project will provide (N-1) contingency at transmission side and source reliability for Papankalan-I substation.
Also, to enhance the capacity of this Bamnauli-Naraina corridor, the conductor is replaced with HTLS to transmit
more power and provide reliability to the system with (N-1) contingency.

Completion Period: 8 months.
Note:- The above scheme has been commissioned in FY 17-18.

Scheme no: 3a

Name of the s/stn Scheme: 220/66 KV Substation Papankalan-Iil

Scheme no: 2a

Name of the In-feed Scheme: LILO of D/C Bamnauli —Naraina line at Papankalan-lli

Details of substation & In-feed Schemes: Establishment of 220/66 KV conventional Substation at Dwarka Sec-19
with feeding arrangement as LILO of Bamnauli-Naraina double circuit at this proposed substation of Papankalan-IIl.
As DTL has a bigger plot, the substation is proposed as AlS to decrease the project cost.

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs)
Provision for 3" ICT.
Line length (LILO part only): 0.1 kms, LILO of Bamanuli-Naraina D/C line (HTLS) at PPK-III

Note:- The above schem has been commissioned in FY 17-18. Further, 3" 160MVA is proposed in this plan.
Substation Details:

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and
14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler).

Source: Main source as 400kV Bamnauli and
Second source as 400kV Dwarka

Importance and Relevance:

To meet the increasing load growth of the Dwarka sub city area in the coming years. Also will provide
transformation capacity reliability to 220KV PPK-I and PPK-Il substations by shifting load growth of the zone
from these two existing 220KV substations to this proposed new substation, in turn will provide (N-1)
contingency to transformation capacity at PPK-l and PPK-II.
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Land requirement: The land required for the substation is available with DTL measuring 180 mtrs
x 150 mtrs.

Project Schedule: Project has been commissioned

Scheme no: 19a

Name of the Scheme: Establishment of 220/66kV Bharthal Sub-station.

Scheme no: 22a

Name of In-feed Scheme: 220kV D/C underground cable from Bamnauli to Bhartal.

Details of substation& In-feed Schemes:  Establishment of 220/66 KV GIS Substation at Bharthal with feeding
(Primary) arrangement as 220kV D/C underground cable from Bamnauli to Bhartal is proposed substation.

Scheme no: 23a
Name of In-feed Scheme: 220kV D/C underground cable from PPK-IIl to Bhartal.

Details of substation& In-feed Schemes:  Establishment of 220/66 KV GIS Substation at Bharthal with feeding
(secondary) arrangement as 220kV D/C underground cable from PPK-IIl to Bhartal is proposed substation.

Substation capacity: 480 MVA = 3x 160 MVA (three ICTs)

Substation Details:

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and
14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler).

Source: Main source as 400kV Bamnauli and second from dwarka via PPK-III

Importance and Relevance:

To meet the increasing load growth of the Dwarka sub city and upcoming DMIDC corridor and to provide
the power supply to Mitraon, Jhuljhuli, Najafgarh, Rewalakhanpur, Jhatikalan area in the coming years. Also
will provide transformation capacity reliability to PPK-1l and PPK-IIl substations by shifting load growth of the
zone from these two existing 220KV substations to this proposed new substation, in turn will provide (N-1)
contingency to transformation capacity at these substations.

Land requirement: The land required for the substation is available with DTL at Sec-26 , Dwarka.
Project Schedule: 18 months.

Scheme: 8a

Name of the S/stn Scheme: Establishment of 220/66 KV Substation Budella

Scheme No: 9a

Name of the In-feed Scheme: 220kV D/C Dwarka — Budella underground line

Details of substation& In-feed Schemes:  Establishment of 220/66 KV GIS Substation at Budella-2 with feeding
arrangement as double circuit from 400KV proposed at Dwarka.

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs)

Transmission Planning managersystemstudy@gmail.com page 93 of 147



Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

Provision for 3" ICT.
Line length: Double circuit underground from Dwarka —9 kms
Substation Details:

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and
14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler).

Source: Main source as 400kV Dwarka

Importance and Relevance:

This substation is proposed in the load center, around which there are 04 nos of existing 66KV substations of BRPL
having present installed capacity of more than 300 MVA.

These DISCOM substations source power from 220KV Papankalan-I and Najafgarh, which are quite overloaded and
operate without any contingency at transformation side during peak load.

With this proposed substation, adequate amount of load will be shifted from PPK-I and Najafgarh substations to this
substation and being nearby to the load center, the T&Dlooses are going to reduce.

This 220KV substation will be one of important and critical substation in the coming years.

Land requirement: The land required for the substation is available with DTL of a size of around
70 meters x 70 meters at the 66kV Budella-2 substation of BRPL.

Project Schedule: 18 months

Scheme No: 14a

Name of the In-feed Scheme: 220kV D/C Dwarka — PPK-I underground line
Line length: Double circuit underground from Dwarka — 1.35 kms
Scheme No: 15a

Name of the In-feed Scheme: 220kV D/C Dwarka — PPK-1l underground line
Line length: Double circuit underground from Dwarka — 5.5 kms

Importance and Relevance:

220kV Sustation at Papankalan-Il is radialy fed from 400kV Bamnauli substation. To provide the second source the
scheme 220kV D/C Dwarka — PPK-Il underground line has been envisaged from upcoming 400/220kV GIS substation
at Dwarka.

Similarly, 220kV Sustation at Papankalan-I was also radialy fed from 400kV Bamnauli substation. For the interim
arrangement, a scheme at Sl no. 2a (ie., S/C LILO Bamnauli-Naraina at Papankalan-1) was envisaged to provide the
relaiablilty to Papankalan —I substation and the same has been commissioned in year 2017.

The new 400kV GIS substation at Dwarka is under execution. The scheme for direct connectivity from 400kV Dwarka
substation has been envisaged to provide the second source to PPK-I substation through underground 220kV cable.

Due to provision of second D/C source to PPK-I from 400kV Dwarka, the interim arrangement of S/C LILO Bamnauli-
Naraina (Now PPK-IIl to Naraina) at Papankalan-I will become redundant. Accordingly, it is envisaged that the said
S/C LILO of PPK-IIl to Naraina shall be restored to its earlier configuration by removing the S/C LILO arrangement.
Further, the two Nos. bays which will become spare, shall be utilised for the Direct Connectivity from 400kV Dwarka
S/Stn.
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SOUTH DELHI
TRANSMISSION IMPROVEMENT PACKAGE
Under 13" plan

AREA: South Delhi area: {F, ] & G of DDA Master plan of Delhi)}
The area surrounded by

e North side boundary- Ring road from Dhaula kuan to Yamuna bank at Ashram.
e West side boundary— NH-8
e Cantonment area

Transmission details:

e NINE nos of 220kV substation provide power to this zone.

e FIVE no of 220kV substations are proposed in this zone under this plan.

e To strengthen the sourcing to this zone, two nos of 400kV substations namely Tughlakabad (ISTS-
PGCIL) is proposed under this plan which is now has been commissioned.

e At present almost all 220kV substations in this zone are operating without any reliable alternative
source, but by the end of this proposed plan all 220kV substations will be provided with reliable

alternative robust source.

injection:
1. 400KV Bamnauli
2. 400KV Tughlakabad
3. 400KV Maharanibagh
4. 400KV Samaypur (Optional) via 220KV Ballabhgarh-BTPS D/C (interstate) line

The South transmission network is presently having many bottlenecks:

1. 220KV Okhla substation was operating radially, but now Okhla has been connected from
tughlakhabad source redundancy.

2. No contingency was available at Masjid Moth in transformation level, 3" ICT has been
commissioned in under this business plan.

3. No contingency at transformation level at Okhla was available but now after commissioning of
Tuglakhabad (320MVAat 66kV level) have ease the loading of Okhla.
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Vasant kunj running on radial source without source contingency.

Masjid moth substation is running radially without any source contingency.
No adequate source reliability for Mehrauli and Vasantkunj.

Inadequate power evacuation from 220kV Naraina towards Ridge Valley.

© N v A

Source inadequacy in complete south Delhi.

The schemes under 13" plan will improve the system conditions as below:

TRANSFORMATION SIDE:
At 400/220 KV level:

Present capacity of the zone is 2815 incluiding 815 MVA (Maharanibagh = 815 MVA (half
capacity)).

Capacity of the zone after 13" plan addition is now available 2815 MVA
(Maharanibagh = 1630 MVA (After commissioning of D/C LILO of Bawana-Mandola 400kV Line at
Maharanibagh), Tughlakabad = 2000 MVA)

At 220/66& 220/33 KV level:

Present capacity of the zone is 3900 MVA

(Mehrauli=460 MVA, Vasantkunj=360 MVA, DIAL=320 MVA, Naraina=300 MVA, Okhla=500 MVA
AlIMS=200 MVA, Ridge valley= 320 MVA, Masjid Moth = 300 MVA, Sarita Vihar = 300 MVA), RK
Puram = 520 MVA (new), Tughlakabad = 320 MVA (new).

Proposed Capacity of the zone after 13" plan additions will be = 5060 MVA

(Mehrauli =480 MVA(augmentation of 2 nos. 100MVA with 160MVA), Vasantkunj =360 MVA, DIAL
= 320 MVA, Naraina = 300 MVA, Ridge valley = 320 MVA, AIIMS = 300 MVA ( Augmentation with
100MVA), Masjid moth = 300 MVA (100 MVA addition), Sarita Vihar = 360 MVA (augmentation of
100MVA with 160MVA) , Okhla = 560 MVA ( augmentation of 100MVA with 160MVA), RK Puram =
520 MVA(new added), Nehru Place = 300 MVA (new), Tughlakabad = 320 MVA (new added),
Maharanibagh= 620MVA ( New).

TRANSMISSION SIDE:

All 220KV substations have been provided with reliable double source at the end of the 13" plan. All
substations have (N-1) line contingency at the end of the 13" plan.

Remarks:

South Delhi will be sufficiently provided with reliability and contingency during the complete 13" plan and
also further. DTL may also install additional transformers or augment existing transformers in case there is
surge in power demand due to any new developments like ToD (Transit oriented Development) or land

pooling etc.
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South-13th plan (2017-18 to 2021-22) LAY OUT PLANTentative costing in Rs Crores

. DETAILS OF SUB-HEADS OF WORKS / Tci:ﬁt;:e 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022-
SCHEMES cr) 17 18 19 20 21 22 23
1 NEW WORKS
a | 400 KV 4 4
Substations 4 4
Lines
b | 220 KV - New works 1004 1.4 88 | 155 | 30 | 200 | 380 | 150
Substations 582 83 | 155 | 29 60 | 160 | 95
Lines 422 1.4 5 1 140 | 220 | 55
TOTAL COST New Works | A 1008 14 | 88 | 155 | 30 | 200 | 380 | 154
2 MODERNISATION WORKS (AUTOMATION)
a | OF 400 KV SUB-STATIONS -
b | OF 220 KV SUB-STATIONS 41 41
TOTAL Modernisation Works COST | B 41 41
3 SYSTEM IMPROVEMENT & AUGMENTATION Works
a | 400KV System Improvement works
b | 220 KV System Improvement works 202.72 11 30 86 39 27
b | 66kV and 33kV level Improvement works 43 25 18
TOTAL SYSTEM IMPROVEMENT COST C 246 11 30 86 64 45
4 TOTAL CIVIL WORKS COST D 20 4 4 4 4 4
5 LAND COST E 20 4 4 4 4 4
YEAR WISE Fund Requirement 1335 | 1 | 107 | 193 | 124 | 272 | 443 | 195
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NEW WORKS
Sr. TRANSMISSION LINE | Qty | (Ckt.Kms.) | Tentative | 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022-
& SUBSTATIONS LINE / (MVA) cost 17 18 19 20 21 22 23
LENGTH (Rs. Cr.)
400 kV Sub-station Packages
2| a | 400 & 220kV GIS at 2 - 2
South-East or Extreme
South region of Delhi
(SOUTH DELHI)
4 | a | 765/400kV Mandi 2 2
(South Delhi) site
development
TOTAL 400KV Substation WORKS 4 - 4
| | 400 kV Line Packages
TOTAL 400KV LINE WORKS
TOTAL 400KV NEW WORKS 4 4
220 kV NEW Sub-stations Packages
NEW WORKS
Sr. | TRANSMISSION LINE Qty | (Ckt.Kms) | Tentative | 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022-
& SUBSTATIONS LINE / (MVA) cost(Rs. | 17 18 19 20 21 22 23
LENGTH Cr.)
4 | a | 220/66kV GIS at 2 160 157 - 128 29 -
Tughlakabad (South
EAST Delhi)
5 a | 220/66 & 220/33 kV 2 160 110 - 89.92 | 27.08 -
GIS at R K Puram 2 100
(South Delhi)
13 | a | 03 Nos 160MVA Tx. 3 160 60 - - 30 30 -
66kV GIS at BTPS
(SOUTH DELHI)
16 | a | 220/33kV GIS at 3 100 155 - 30 80 45
Maharanibagh 2 160
(SOUTH DELHI)
17 | a | 220/33kV GIS at 3 100 100 - 50 50
Nehru Place (SOUTH
DELHI)
TOTAL 220KV SUBSTATION WORKS 582 - 82.92 | 155.1 29 60 160 95
TOTAL NEW WORKS 220KV COST 1004 1.4 | 87.92 | 155.1 | 29.6 200 380 150
220 kV NEW Line Packages
3 a First circuit OH+UG 2 1 5 5
LILO of Pragati-Sarita
Vihar at
Maharanibagh
5 a LILO of Mehrauli-BTPS 2 0.5 2 0.4 0.6
at Tughlakabad
6 a Double circuit Okhla 2 1.5 1
feeder termination at
Tughlakabad
13 a LILO of AlIMS-Ridge 2 5.2 86 40 46
valley at RK Puram
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16

220kV D/C
underground cable
from Tuglakhabad to
Masjid Moth

109

50

59

21

Second circuit
overhead LILO of
Pragati-Sarita Vihar at
Maharanibagh*

24

220kV D/C U/G cable
LILO of
Maharanibagh-Masjid
Moth at Nehru PI

0.2

10

26

220kV D/C
underground cable
from Tuglakhabad to
RK Puram

13.5

210

50

110

50

TOTAL 220KV LINE WORKS

422

1.4

5

0.6

140

220

55

TOTAL NEW WORKS COST

(400kV and 220kV)

1008

1.4

88

155

30

200

380

154

MODERNISATION Works under a SINGLE PACKAGE

A Single package for Complete Automation (involving new control room, New control and relay panel, Protection

modernisation, video survillence, remote operation and monitoring etc.) of following 220kv substations (will also include
automation of 400KV Bamnauli and also estblishment of Centralised Control room

Sr. TRANSMISSION LINE Qty Tentative cost (Rs. 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022-
& SUBSTATIONS LINE Cr.) 17 18 19 20 21 22 23
LENGTH
400 KV
TOTAL for 400KV Modernisation
220 KV
8 Sarita Vihar LS
9 Okhla (Existing LS
Building remodelling)
10 MASJID MOTH LS
(Existing !Bwldlng 40.91 40.91
remodelling)
11 Mehrauli LS
12 Vasantkunj LS
21 MAIN Control Room LS
at Maharanibagh
TOTAL for 220 KV Modernisation 40.91 40.91
Complete Automation works at 220KV & 400KV level 40.91
SYSTEM IMPROVEMENT & AUGMENTATION Works
Sr. TRANSMISSION LINE Qnty | unit Tentative | 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022-
& SUBSTATIONS LINE cost (Rs. | 17 18 19 20 21 22 23
LENGTH Cr.)
220 KV SUB-STATION WORKS
TRANSFORMATION CAPACITY AUGMENTATION
1 Installation of new 1 100 6 6
220/33 kV, 100 MVA
ICT at Masjid Moth
Installation of new 1 160 10 10
220/66 kV, 160 MVA
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ICT at Mehrauli
(Hot Reserve)

i Installation of new
220/33 kV, 100 MVA
ICT at Okhla (Hot
Reserve)

100 6

m | Installation of new
220/66 kV, 160 MVA
ICT at Vasant Kunj
(replacement against
faulty)

160 10

10

o Installation of new
220/33 kV, 100 MVA
ICT at AlIMS

100 6

2 |a 100 MVA ICT to 160
MVA ICT capacity
augmentation at
Sarita Vihar

60 10

10

f 100 MVAICT to 160
MVA ICT capacity
augmentation at
Okhla

60 10

10

g 100 MVA ICT to 160
MVA ICT capacity
augmentation at
Mehrauli

120 10

20

TOTAL for 220 KV Transformer Augmentation Works 78

cost

10

26

36

BUS BAR & Bay equipment up-gradation

1 a | 220KV Bus
strengthening from
double zebra to quad
zebra at Mehrauli,
Naraina

S/stn 0.8

0.8

b 220KV Bus
strengthening from
double zebra to quad
zebra at Okhla

S/stn 0.4

0.4

4| a Establishment of bus
reacor at various
location at 400/220kV
levels

Lot 62.5

25

25

125

TOTAL for 220 KV substation
Improvement Works cost

63.7

25

25

12,5

1.2

TRANSMISSION

LINES

2 a HTLS conductoring
(with polymer
insulator) of
Bamnauli-Mehrauli-
Tuglakhabad-BTPS

66

ckt.kms. 37.6

37.6

d | HTLS conductoring
(with polymer
insulator) of 220kV
D/C Maharanibagh-
Lodhi Road

8.5

8.57

8.57
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e | HTLS conductoring 6 4.85 4.85
(with polymer
insulator) of 220kV
D/C BTPS -Sarita-Vihar

4 a Polymer insulator for 10 5 5
220kV lines
Transmission line AUGMENTATION works at 220KV 61.02 5 5 51.02
level
220 kV Up-gradation total cost | | 202.72 11 30 86 | 39 37

668&33kV Augmentaion/system Improvement works

1 C Augmentation of 20 2 | nos 4 4
MVA transformer to
31.5 MVA at Okhla

d | Augmentation of 20 2 | nos 4 4
MVA transformer to
31.5 MVA at Sarita
Vihar

f Augmentation of 20 2 | nos 4 4
MVA transformer to
31.5 MVA at Mehrauli

2 | b | 33KV GIS conversion 23 | bays 29 15 14
at Okhla
3|c 66KV AIS bay 2 | bays 2 2
estension at Sarita
Vihar
66kV and 33 kV Up-gradation total cost 43 25 18
System Improvement Works TOTAL cost (At all 246 11 30 86 64 55

voltage levels)

Establishment of Civil works

1 a | Establishment of 1 20 4 4 4 4 4
Training cum
learining
Center/Resendential
Complex
Augmentation

Total Civil works cost 20 4 4 4 4 4

REMARKS: Serial no of schemes mentioned here are w.r.t. scheme no mentioned in the complete business plan.

Transmission Planning managersystemstudy@gmail.com page 101 of 147



Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)
South-Zone
Existing Proposed
400KV lines — .
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220KV O/H lines . (Central Delhi)
3x100 MVA
220KV U/G cable = nees 22150 MVA
Camd
f \
400KV $/stn ‘ C
220KV S/stn ‘ Y

*

Proposed capacity addition -@-D

Maharanibagh

AlIMS
1x100 MVA
RIDGE
VALLEY
765/400KV D= F
JHATIKALAN 3x100 MVA®,
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West Delhi

Naraina

Masjid Moth
1x100 MVA

HTLS
D/C

1x60 MVA
2x60 MVA (160-100) MVA
2 x(160-100) MVA
SARITA VIHAR

BAMNAULI

VASANTKUNJ
(West Delhi

(1)-)> 3x160MvA
BTPS

HTLS D,C
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Mehrauli /

\) UGHLAKABAD

~
- S
2x60 MVA
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REMARKS:
This PFR (Project Feasibility Report) is only for New substations & New Line schemes.
Augmentation and Automation schemes are detailed out in their respective chapters.

400 kV NEW SCHEMES:

Scheme No: 2a

Name of the Scheme: site development of future 400kV substation in south/ Extreme South
Delhi Area.

Type of Scheme: New scheme will be proposed for establishment of 400/220kV S/sth.

Substation type: 400kV GIS.

Source for the substation:

Proposed 765/400kV sub-station at Mandi will be main source go the
sub-station.

Alternatively, LILO of Bamnauli-Tughlakabad is also proposed to be
established at this proposed substation.

Main source will be 765kV Mandi
Second source will be 765kV Jhatikalan via Bamnauli.
Importance and Relevance:

Presently South Delhi is power supplied from either 400kV Bamnauli or from BTPS generation,
without any source reliability at all. The area is experiencing load growth due to development of
new colonies etc. 400kV Tughlakabad is planned provide reliable supply in the absence of BTPS
generation, as its closure is imminent. 400kV Bamnauli can’t provide source reliability to this area
as it is connected to this zone only through double circuit 220kV feeders, and additional feeders
can’t be realised due to severe RoW constraints from Bamnauli to South Delhi.

Accordingly one 400kV substation is proposed to provide reliable power supply to South Delhi.
220kV DIAL, Vasant kunj, RK Puram, Ridge valley, Mehrauli and Naraina will be provided with
reliable power supply from this proposed 400kV substation.

This substation will also meet the load growth requirement of this South Delhi area.

With commissioning of this substation, complete south Delhi will have reliable and adequate
contingency at 400/220kV transmission level.

Scheme cost: Rs. 2.0 Crore for land development only.

Scheme No: 4a
Name of the Scheme: site development of future 765/400kV substation at Mandi

Type of Substation Scheme: Establishment of 765/400 kVGIS Substation at Mandi

Source for the substation:
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765kV Kanpur-Jhatikalan is passing around 30kms away from this
proposed substation. The said circuit is proposed to be LILO at this
proposed substation.

Main source will be 765kV Kanpur
Second source will be 765kV Jhatikalan.
Importance and relevance:

This future 765kV substation is proposed nearest to the load centre. With this proposed sub-station, it
will provide reliability to complete South Delhi. It will meet the increasing load growth of the area in
the coming years. It will provide source reliability to 400kV Tughlakabad, Rangpuri, Bamnauli and
Samaypur substations.

This proposed substation will be taken up for execution in the future business plan like 14 plan or
beyond. The land for this substation will be allocated either from DDA or Gram-Sabha..

765 kV single circuit corridors will be developed in due course of time of substation development.

With this proposed substation, South Delhi will operate with stable and reliable power supply for
many years.

Scheme cost: 2.0 Crores for the land development only.

220kV NEW SCHEMES:

Scheme: 4a

Name of the Scheme: Establishment of 220/66 KV Substation Tughlakabad
(commissioned)

Scheme: 5a

Name of the Scheme: LILO of D/C BTPS- Mahrauli line at Tuglakabad (commissioned)

Scheme: 6a

Name of the Scheme: 220kV D/C Tuglakabad — Okhla O/H line (commissioned)

Scheme: 16 a

Name of the Scheme: 220kV D/C Tuglakhabad — Masjid Moth U/G line

Type of substation Scheme: Establishment of 220/66 KV GIS Substation near Air force Staff

quarter at Tughlakabad, proposed to be co-located with 400kV Tughlakabad substation with contiguous
220kV bus.

Type of line Schemes: All line schemes are for evacuation of power from proposed
400kV Tughlakabad substation. LILO of Mehrauli-BTPS will evacuate power to 220kV Mehrauli and Sarita
Vihar. Okhla overhead line extension from present LILO point so as to terminated at 400kV Tughlakabad,
will evacuate power from Tughlakabad to Okhla. Similarly, Tughlakabad to Masjid Moth multi-circuit will
evacuate power supply from 400kV Tughlakabad to 220kV Masjid Moth and RK Puram substations. All the
transmission lines and the proposed 220kV substations are highly dependent on 400kV Tughlakabad
substation commissioning.
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Substation capacity: 160 MVA ICT of two nos totalling to 320MVA capacity at 220/66KV
level. Additional two ICTs of 160 MVA can be installed at this substation depending on the load growth.

Line length (LILO part only):

e 0.5 kms for LILO of BTPS-Mehrauli at this substation and
e 1.5 kms for T-off extension of Okhla line up to this proposed substation.
o 7 kms for Tughlakabad-Masjid Moth overhead multi-circuit line

Substation Details:
The substation is proposed with 10 nos of 220KV bays (6 feeder, 3 Tx and 1 B/C bay) and
14 nos of 66KV bays for evacuation of power from this proposed substation
Source: Main source will be co-located 400kV Tughlakabad substation.
Second source will be 400kV Rangpuri after commissioning.

Importance and Relevance:

To meet the increasing load growth of the Okhla area (where the transformers are overloaded
without any contingency at present) in the coming years. Also will provide transformation capacity
reliability to 220KV Okhla, Sarita Vihar, Mehrauli substations by shifting load growth of the zone
from these two existing 220KV substations to this proposed new substation, in turn will provide
(N-1) contingency to transformation capacity at Okhla and Sarita Vihar. The proposed transmission
lines will provide transmission capacity reliability to complete South-East Delhi network, after
commissioning of 400kV Tughlakabad substation.

Land requirement: The land is available at Tughlakabad air force staff quarters.

Scheme: 5a

Name of the Scheme: Establishment of 220/66/33 KV Substation RK PURAM
(Commissioned)

Scheme: 13 a

Name of the Scheme: LILO of D/C U/G Ridge Valley-AlIMS at R K Puram.

Scheme: 26a

Name of the Scheme: Double ckt U/G cable from Tughlakabad to R K Puram

Type of Scheme: Establishment of 220/66 and 220/33 KV Substation at RK PURAM with

feeding arrangement of Double circuit U/G cable from 220KV Vasantkunj and LILO of D/C U/G Ridge
Valley-AlIMS at RKPuram and double circuit underground from 400kV Tughlakabad.

Substation capacity: 320 MVA at 220/66KV and 200MVA at 220/33KV level

Line Length: 13.5 kms from Tughlakabad
6 Kms for Double circuit U/G cable from 220KV Vasantkunj
5.2 Kms for LILO of D/C U/G Ridge Valley-AlIMS at RKPuram.

Substation Details:

This substation is proposed with 15n0s. of 220KV bays ( 8 feeder, 4 Tx and 2 B/C bays, 1 B/S) with 11 no. of
66 KV GIS bays: (future expansion at building side) and 33 KV GIS bays: 11 bays.

Source:
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The substation is proposed with 220kV split bus arrangement to isolate fault zones. Each side 220kV bus
has been provided with two different sources for reliable power supply.

East side split bus feeding arrangement:

Main source: 400kV Tughlakabad
Second source: 400kV Maharanibagh via 220kV AlIMS
West side split bus feeding arrangement:
Main source: Proposed 400kV S/stn in South Delhi Area.
Second source: 400kV Dwarka via 220kV Naraina and Ridge valley

Importance and relevance:

This substation is proposed to provide reliability to 220KV Vasant kunj, Mehrauli, AIIMS, RIDGE
VALLEY substations. Establishment of 220/66/33 KV Substation RK PURAM will reduce T&D losses
in the system, s at present 33kV network of this area is fed mainly after two level conversions i.e,
220/66kV at DTL substations of Ridge valley, Vasantkunj and Mehrauli and then second level
conversion at 66/33kV substations of BRPL at Ridge valley, JNU and Malviya Nagar.

As this substation will provide direct 33kV supply, so the T&D loss of the network will come down.
The substation will provide (N-1) contingency to transformation capacity at AlIMS, Ridge Valley
and Vasant kunj.

Land requirement: The land measuring 80 meters x 60 meters is Available.

Project Schedule: 18 months (commisoned, May 2018).

Scheme: 16 a

Name of the Scheme: Establishment of 220/66/33 KV Substation Maharanibagh

Scheme: 21a

Name of the Scheme: 2nd ckt LILO of Pragati —Sarita Vihar at Maharanibagh

Type of Scheme: Establishment of 220/33 KV & 220/66kV (as requirement of NCRTC)

GIS Substation at existing 400/220KV Maharanibagh substation with 220KV GIS bay expansion for
transformer addition and LILO of 2" circuit of Pragati-Sarita Vihar at Maharanibagh.

Substation type: GIS (bay expansion at 220KV side)
Substation capacity: 300 MVA (100 MVA x 3 ICT of 220/33KV) and 320 MVA (2x160MVA).
Source: 400KV Maharanibagh as extension of 220KV GIS bays at this 400KV existing substation.
Substation Details: 220 KV GIS bays: 8 bays (2 feeder, 4 Tx, 1 B/S and 1 B/C bays)
33 KV GIS bays: 20 bays (future expansion at building side)
66 KV GIS bays: 15 bays (future expansion at building side)

Importance and relevance:

To meet the increasing load growth of the area in the coming years. To provide reliability to 220KV IP
Power substations.
LILO of Sarita Vihar and Pragati second circuit will provide reliable power supply to Pragati and Sarita
Vihar substations.

Land requirement: available with DTL.

Completion Period: 24 months
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Scheme: 17 a

Name of the Scheme: Establishment of 220/33 KV Substation Nehru Place

Scheme: 24 a

Name of the Scheme: LILO of 220kV D/C Masjid Moth — Maharani Bagh at Nehru Place

Type of substation Scheme: Establishment of 220/33 KV GIS Substation at Nehru Place with feeding

arrangement as LILO of Maharanibagh-Masjid Moth double circuit at this proposed substation.

Substation capacity: 100 MVA ICT of three nos totalling to 300MVA capacity at 220/33KV
level. Additional one ICT of 100 MVA can be installed at this substation depending on the load growth.

Line length (LILO part only): 0.5 kms (underground cable)

Substation Details:

The substation is proposed with 9 nos of 220KV bays (4 feeder, 4 Tx and 1 B/C bay) and 22 nos of 33kV
bays (4 incomer, 15 nos of 33 KV feeder bays, 2 bus coupler and one bus section) for evacuation of power
from this proposed substation through 33 KV feeders of DISCOM (BRPL) network.

Source: Main source as 400kV Maharanibagh
Second source as 400kV Tughlakabad via 220kV Masjid Moth

Importance and Relevance:

As the substation is proposed at load center, the substation is going to reduce T&D losses in the
system. To meet the increasing load growth of this commercial area and adjoining area in the
coming years.

Also will provide transformation capacity reliability to 220KV Masjid Moth and Okhla substations
by shifting load growth of the zone from these two existing 220KV substations to this proposed
new substation, in turn will provide (N-1) contingency to transformation capacity at Masjid Moth
and Okhla.

Land requirement: The land (100 meters x 100 meters) required for the substation has
been identified and will be allotted to DTL in the year 2017 after DMRC completes its station and line work
for pahase-Ill corridor work at Nehru place.

Project Schedule: 24 months
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CENTRAL DELHI
TRANSMISSION IMPROVEMENT PACKAGE
13" plan

AREA: Central Delhi area: {A, B, C, D, part of H of DDA Master plan of Delhi)}

The area surrounded by

e Inner side area of Outer ring road from wazirabad water treatment plant to Dhaulakuan.
e Inner side area of Ring road from Dhaulakuan to Yamuna bank at Ashram.
e East side — Yamuna river from Ashram to Wazirabad treatment plant at Gopalpur

OVERVIEW:

e The area is having one 400kV substation in the name of Maharanibagh and eleven nos of 220kV
substation namely Wazirpur, Peeragarhi, Park street, Gopalpur, Subzi Mandi, Kashmiri gate, Lodhi
road, Electric lane, Rajghat, IP Power, Pragati and one substation of BBMB namely Rohtak road.

e Pragati + GT generation is also part of this network.

e THREE no. of 220kV substations in the name of Timarpur, Zakhira/Punjabi Bagh, Dev Nagar are
proposed in this zone under this plan.

e Existing 400kV substation Maharanibagh and generation at GT+Pragati and two 400kV substation
(under ISTS route i.e, Dwarka and Tuglakabad) and 400kV substations are proposed under this plan in
the name of Gopalpur will provide source to this zone.

e At present almost all 220kV substations in this zone are operating without any reliable alternative
source, but by the end of this proposed plan all 220kV substations will be provided with reliable
alternative robust source.

Source injection:

1. 400KV Maharanibagh
2. Pragati+ GT generation
3. 400kV Gopalpur
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Present Bottlenecks:

9. 220KV IP Power, Rajghat, Park street, Subzi Mandi, Electric lane, Lodhi road, Kashmiri gate
substation is operating radially, without any source redundancy.

10. No (n-1) transformation capacity contingency at almost all 220kV substations except Electric lane
& Lodhi Road substation.

11. Transformer overloading than operating capacity at Park street & IP Power

12. Various 33kV substations are getting source through two level conversions i.e, 220/66kV and
66/33kV thereby increasing losses in the network.

13. Source reliability is not available.

Proposed improvements under this plan:

TRANSFORMATION SIDE:

At 400/220 KV level:
Present capacity of the zone is 815 MVA (half of Maharanibagh).
Proposed Capacity of the zone after 13" plan addition will be 3630MVA

Maharanibagh = 1630 MVA (After establishment of D/C LILO of Bawana-Mandola at Maharanibagh
400kV), Gopalpur (2000 MVA)

At 220/66KV and 220/33kV level:
Present capacity of the zone is 2920 MVA

(IP = 300MVA, Pragati=320 MVA, Rajghat =200 MVA, Parkstreet =400 MVA, Subzimandi =200
MVA, Lodhi Road= 300 MVA, Peeragarhi = 300 MVA, Wazirpur = 200 MVA, Kashmiri gate = 200
MVA, Electric lane = 200 MVA, Gopalpur = 300 MVA).

Proposed Capacity of the zone after 13" plan additions will be = 4860 MVA

(IP = 300MVA, Pragati=320 MVA, Rajghat =300 MVA, Park street =520 MVA (2 nos. 100 to
160MVA), Subzi mandi =300 MVA, Lodhi road 300 MVA (100 MVA added), Peeragarhi = 300 MVA
(100 MVA added), Wazirpur = 200 MVA, Kashmiri gate = 200 MVA, Electric lane = 200 MVA,
Gopalpur = 520 MVA (220 MVA new augmentation), Jakhira = 300 MVA (New), Dev Nagar = 400
MVA (NEW), Timarpur = 300 MVA (New) & Sarojini Nagar= 400MVA (NEW)).

TRANSMISSION SIDE:

All 220KV substations have been provided with reliable double source at the end of the 13thplan.
All substations have (N-1) line contingency at the end of the 13" plan. Further, 220kV D/C Gopal
Pur-Mandola TL has been proposed to be augmented with HTLS.

Remarks:

Central Delhi is sufficiently provided with reliability and contingency during the complete 13" plan.
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Central Zone-13th plan (2017-18 to 2021-22) LAY OUT PLAN Tentative costing in Rs

Crores
Sr. DETAILS OF SUB-HEADS OF WORKS / Tentati | 2016- | 2017 | 2018- | 2019- | 2020- | 2021- | 2022-
SCHEMES ve cost 17 -18 19 20 21 22 23
(Rs.
Cr.)
1 WORKS OF ESTABLISHMENT OF NEW SUB-STATIONS WITH THEIR ASSOCIATED IN-FEED
a | 400 KV | 449 - 120 | 190 | 139
Substations 369 - 100 150 119
Lines 80 - 20 40 20
b | 220 KV - New works | 1447 28 47 26 98 411 567 270
Substations 669 6 47 40 213 248 115
Lines 778 22 26 58 198 319 155
TOTAL COST TOWARDS ESTABLISHMENT A 1896 28 47 26 98 531 757 409
OF NEW SUB-STATIONS
2 MODERNISATION WORKS
(AUTOMATION)
a | OF 400 KV SUB-STATIONS -
b | OF 220 KV SUB-STATIONS 34.09 34.9
TOTAL Modernisation Works COST B 34.09 34.09
3 SYSTEM IMPROVEMENT &
AUGMENTATION Works
a | 400KV System Improvement
works
b | 220 KV System Improvement 90.07 6 48.35 | 28.72 3 4
works
b | 66kV and 33kV level Improvement 119.33 52 47 20.33
works
TOTAL SYSTEM IMPROVEMENT COST C 209.4 6 48.35 | 80.72 70 24.33
Total Civil works cost D 15 3 3 3
5 LAND COST E 20
YEAR WISE Fund Requirement from 2016- | 2194 28 60 33 153 | 653 | 834 | 433
17 to 2022-23
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NEW WORKS
Sr. TRANSMISSION LINE & Qty | (Kms. | Tentati | 2016- | 2017 | 2018 | 2019- | 2020- | 2021- | 2022-
SUBSTATIONS LINE )/ ve cost 17 -18 -19 20 21 22 23
LENGTH (MVA (Rs.
) Cr.)
400 kV Sub-station Packages
1| a| 400/220/33 kV GIS at 4 500 369 100 150 119
Gopalpur (CENTRAL
DELHI)
TOTAL 400KV Substation WORKS 369 100 150 119
400 kV Line Packages
1]|a|LLO of Bawana to 4 3.5 80 20 40 20
Maharanibagh 400KV D/C
on M/C Tower at
Gopalpur
TOTAL 400KV LINE WORKS 80 20 40 20
TOTAL 400KV NEW WORKS 449 120 | 190 | 139
220 kV NEW Sub-stations Packages
NEW WORKS
Sr. | TRANSMISSION LINE & Qty | (Kms) | Tentati | 2016- | 2017 | 2018 | 2019- | 2020- | 2021- | 2022-
SUBSTATIONS LINE / ve cost | 17 -18 -19 20 21 22 23
LENGTH (MVA | (Rs.
) Cr.)
1 | a | Lodhi Road 220/33 kV 1 100 53 6 47
GIS. (CENTRAL DELHI)
Conversion of existing AlS to GIS
9 [af220/33 kv GIS at 3 100 93 40 53
Timarpur (CENTRAL
DELHI)
10 | a | 220/33 kV GIS at Dev 4 100 114 50 64
Nagar (CENTRAL DELHI)
12 | a | 220/33 kV GIS at Rajghat 3 100 124 60 64
(Central Delhi)
Conversion existing
220/33kV AlS to GIS
15 | a | 220/33kV GIS at Zakhira 3 100 100 50 50
(CENTRAL -WEST DELHI)
18 | a | 220kV GIS at Subzi Mandi 1 100 70 20 50
(CENTRAL DELHI)
Converision existing AlS to GIS.
20 | a | 220/33kV GIS at Sarojini
Nagar (Central Delhi) 4 100 115 50 65
TOTAL 220KV SUBSTATION 669 6 47 40 213 248 115
WORKS
TOTAL NEW WORKS 220KV COST 1447 28 a7 26 98 411 | 567 | 270
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220 kV NEW Line Packages

Single circuit
underground cable (Lodhi
Road -Park street-Electric
Lane-Lodhi Road)

1 18

120

22

26

18

54

Multi circuit from
Kashmiri gate to Rajghat

11

220kV D/C underground
from Kashmirigate to
Timar Pur

90

40

50

12

220kV S/C LILO of Electric
Lane to Park Street at Dev
Nagar

89

30

59

18

220 kV D/C underground
cable from Budella to
Zakhira

2 10

155

55

100

19

220 kV D/C underground
cable from Zakhira-Dev
Nagar

90

40

50

20

220kV D/C underground
from Gopal Pur to
Timarpur

30

15

15

25

220kV D/C underground
cable from Dev Nagar to
Subzi Mandi

75

50

25

27

220 kV D/C underground
cable from AlIIMS to
Sarojini Nagar

30

15

15

28

220 kV D/C underground
cable from Ridge Valley
to Sarojini Nagar

90

40

50

TOTAL 220KV LINE WORKS

778

22

26

58

198

319

155

TOTAL NEW WORKS COST (400kV

and 220kV)

1896

28

47

26

98

531

757

409
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Automation Works

Sr.

TRANSMISSION LINE &
SUBSTATIONS LINE
LENGTH

Qty

Tenta
tive
cost
(Rs.
Cr.)

2016-
17

2017

2018

2019-
20

2020-
21

2021-
22

2022-
23

220kV Sub-stati

Gopalpur (ALDC building
will used for Automation)

LS

Kashmiri Gate

LS

17

Park St (Existing building
will remodelled for
automation)

LS

34.09

18

IP Power

LS

19

Pragati (Existing Building
remodelling)

LS

34.09

TOTAL for 220 KV Modernisation

34.09

34.09

Complete Automation works at 220KV & 400KV

level

34.09

34.09

SYSTEM IMPROVEMENT &

AUGMENTATION Works

Sr.

TRANSMISSION LINE &
SUBSTATIONS LINE
LENGTH

Qnt

unit

Tentati
ve cost
(Rs.
Cr.)

2016-
17

2017

2018

2019-
20

2020-
21

2021-
22

2022-
23

220 KV SUB-STATION WORKS

TRANSFORMAT

ION CAPACITY AUGMENTATION

Installation of new
220/33 kV, 100 MVA ICT
at Peeragarhi

1

100

6

6

Installation of new
220/66 kV, 160 MVA ICT
at Gopal Pur

160

10

10

100 MVA ICT to 160 MVA
ICT capacity
augmentation at Gopal
Pur

60

10

10

100 MVA ICT to 160 MVA
ICT capacity
augmentation at Park
Street

60

20

20

TOTAL for 220 KV Transformer Augmentation

Works cost

46

20

20

BUS BAR & Bay equipment up-gradation

220KV Bus strethening
from double zebra to
quad zebra at IP Power

1

S/stn

0.4

0.4
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2 | a| 220kV GIS bay new 5 bays 18.22 18.22
additions at Kashmirigate

TOTAL for 220 KV substation Improvement 18.62 18.62
Works cost

TRANSMISSION LINES

2 | d | 220kV D/Creconductoring | 45.3 | ckt. 28.35 28.35
with HTLS of Gopal Pur- kms
Mandola TL
3 | b | Replacement of 220kV 7.1
1x 630 Sg. mm UG XPLE
cable by 1 x 1000 Sq. 1 Lot 7.1

mm XLPE at Pragati
Power Station

¢ | Miscellaneous LILO/route 5 | ckt.k 10 3 3 4
modifications of various ms.
220kV lines on Multi circuit
tower lines/mono-poles on
requirement basis

Transmission line AUGMENTATION works at 45.45 28.35 | 10.1 3 4
220KV level
220 kV Up-gradation total cost | | 90.07 6 48.35 | 28.72 | 3 a
33KV and 66KV levels at 220 KV substations
1 | a | Augmentation of 2 nos. 16 8
to 25 MVA & 2 nos. 20 to 25 4 nos 3
MVA transformer at Lodhi
road
2 | a | 33KV AIS to GIS conversion 20 20.3
at Indraprastha (IP) and 3
installation of 220 & 33kV 38 bays 40.33
C&R Pannel
b | 66kV GIS conversion at 13 bays 29 29
Gopal Pur
€ | 33kv GIS at Wazir Pur 7 | bays 12 12
33kV GIS conversion at 15 15
€ Parkstreet 26 bays 30
66kV and 33 kV Up-gradation total cost 119.33 52 47 20.33
System Improvement Works TOTAL cost (At all 209.4 6 48.35 | 80.72 50 24.33
voltage levels)
Establishment of Civil works
2 |a]|  other Civil works 1 15 3 3 3 3 3
Total Civil works cost 15 3 3 3 3 3
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400kV Schemes:

Scheme No: 1la

Name of the Scheme: 400/220/33kV GIS at Gopalpur.

Scheme No: la

Name of the Scheme: Double circuit LILO of 400kV Bawana — Maharanibagh at Gopalpur.
Type of Scheme: New scheme

Substation type: 400kV GIS.

Substation capacity:
Proposed capacity addition: 4 x 500 = 2000 MVA

Substation Details:
Substation is proposed with 4 nos of incomers bays, 1 no bus coupler bay, 4 ICT bays = 9 nos of
400kV bays and 220kV GIS (4 nos. Of incomer bays, 10 nos feeder bays, 1 B/S & 2 B/C = 17 bays)

Importance and Relevance:

Presently Gopalpur substation is getting its supply from 400kV Mandola. 220kV Subzi Mandi is
operating radially through 220kV double circuit feeders from this substation. Under this business
plan, 220kV Budhpur has been proposed in North zone with LILO of Mandola-gopalpur double
circuit at this proposed substation, similarly 220kV Timarpur is proposed in Central Delhi with
direct in-feed from proposed 400kV Gopalpur and alternatively connected with 220kV Kashmere
gate s/stn for source reliabiilty.

SO, with these new substations with 620 MVA (Budhpur 320 MVA (future)and Timarpur 300
MVA) coming up and Gopalpur substation capacity being augmented from 300 MVA to 520MVA,
there is a necessity to upgrade this substation to 400kV, to provide reliability to this network.
After 400kV up-gradation of Gopalpur, Mandola overloading will be reduced. Further 220kV
substations like Wazirabad, Budhpur (future), Subzi Mandi, Timar pur will be provided with
reliable source.

Land requirement: NIL as space is available for this 400kV addition.

Time Line: Completion Period: 30 months.
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220kV Schemes:
Scheme No: la
Name of the Scheme: GIS Conversion at Lodhi road (commissioned).
Type of substation Scheme: GIS conversion from AIS OF 220/33 KV GIS Substation
Substation capacity:
Present Capacity: 200 MVA
Proposed capacity addition: 100 MVA
Total capacity: 300 MVA
Substation Details: There will be 08bays (4 feeder, 3Tx and 1 B/C bays) at 220 KV level.
Sources: 400kV Maharanibagh as main source and

Pragti/GT as an alternate source through Parkstreet.

Importance and Relevance:

220kV Lodhi road is operating without any 220kV bus-bar, the overhead feeders are directly
terminated on to the 100 MVA ICTs. To provide reliability to substation through bus-bar
mechanism and also to provide alternate source to Lodhi road, GIS up-gradation is necessary at
this substation, as there is no scope of AIS expansion.

As the substation is load-cantered, (N-1) contingency is not available at this substation. After
conversion to GIS, capacity addition will also be possible at this substation.

After GIS conversion, source reliability will be provided to Lodhi road substation, through 220kV
single circuit underground cables ring between Electric lane-Lodhi Road-Parstreet-Electric Lane.
The 220 kV Lodhi Road S/Stn. was planned to be completed during August, 2014 but due to
various constraints experienced during the construction of 220kV GIS Control Room without the
disturbing the existing supply of 220kV Lodhi Road S/Stn., the project was delayed. As per the
present indication the S/Stn. is not likely to be commissioned before August, 2017.

Land requirement: Nil, since this is conversion of AIS to GIS.

Time Line: 24 months (commissioned now)

Scheme: 7a

Name of the Scheme: 220KV S/C U/G Lodhi Raod — Park Street- Electric Lane — Lodhi Road

Type of Scheme: 3 x 1200 Sq. mm. (single core) of 220KV XLPE Single circuit Cable
package (Under-ground).

Line Length: 18 Kms for 220KV S/C U/G Lodhi Raod — Park Street- Electric Lane —
Lodhi Road

Source: Second reliable source for Park Street, Electric lane and Lodhi road.

Importance and relevance:
Laying of 220KV S/C U/G Lodhi Road — Park Street- Electric Lane — Lodhi Road will form a Single circuit
Ring Networkand will evacuate power from 400KV Maharanibagh as well as Pragati Genration. It will

meet the increasing load growth of the area in the coming years.

It will provide source reliability to 220KV Park Street and Electric Lane substations. It will provide (N-1-

1) contingency toPragati-Park Street D/C cable and also will provide (N-1-1) contingency to

Maharanibagh-electric Lane D/C cable. At the same time will also provide reliabilityto Pragati

generation by providing adequate grid connectivity.
Project Schedule: 20 months

Transmission Planning managersystemstudy@gmail.com page 117 of 147



Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

Scheme: 9a

Name of the Scheme: Establishment of 220/33 KV GIS Substation Timarpur
Scheme: 11a

Name of the Scheme: D/C underground from Kashmiri gate to Timarpur
Scheme: 20a

Name of the Scheme: D/C Gopalpur to Timarpur

Type of Scheme: Establishment of 220/33 KV Substation at Timar Pur and

Sourcing through D/C Kashmiri Gate—Timarpur and double circuit from
400kV Gopal Pur.

Substation capacity: 100MVA ICT of 3 nos. Totalling to 300MVA at 220/33 GIS Substation
Chandrawal.
Line Length: 5 kms of underground cable from Kashmiri gate to Timarpurl and 02

km length U/G transmission link from 400kV Gopalpur.

Substation Details: This substation is proposed with 9 nos. Of 220 KV bays (4 feeder, 4 Tx
and 1 B/C bay) and 15 nos 33 KV GIS bays (future expansion at building side)
Source: Main source is from 400kV Gopalpur. Direct in-feed with D/C under

ground cable is proposed to be established from 400kV Gopalpur. From Kashmiri gate, the underground
double circuit will be laid up to Timarpurl substation with a link length of 5.0 kms approx.

Importance and relevance:
This substation is proposed in the load centre. To meet the increasing load growth of the area in
the coming years. To provide reliability to 220KV Gopalpur, Kashmere gate and SubziMandi
substations with (N-1-1) contingency at transformation capacity.

Land requirement: The land required for the substation is available with DTL.

Time Line: 18 months.

Scheme: 12a

Name of the Scheme: Establishment of 220/33 KV Substation Rajghat (Conversion existing
AlS to GIS)

Scheme: 8a

Name of the Scheme: 220kV M/C Kashmiri Gate — Rajghat O/H line

Type of Substation Scheme: Establishment of 220/33KV GIS Substation at Rajghat with feeding
arrangement from 220kV IP as well as 220kV Kashmere Gate.

Substation Capacity: No capacity addition at IP Power, whereas If 220kV GIS will be
established at Rajghat, then third 100 MVA ICT will be added to the capacity.

Line Length: 4 Kms for 220kV M/C Kashmiri Gate -Rajghat O/H line.

Substation Details: This Substation is proposed with 8 nos. of 220 KV bays (4 feeder, 3Tx

and 1 B/C bay) and 25 nos. of 33KV bays (future expansion at building side)
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Source:

Primary source will be IP substation and secondary source will be 400KV

Gopal Pur substation via 220kV M/C Kashmiri Gate — Rajghat O/H line.

Importance and relevance:

The Rajghat substation is operating at generation yard, without any 220kV bus-bar system. To provide

second source to the substation and also to provide reliability through bus-bar arrangement, the

substation is proposed to be converted to GIS substation.

This Rajghat substation was proposed to be co-located with proposed 400kV Rajghat substation. But

due to riverbed related issues, the location of 400kV substation got shifted to Goplapur.

This substation is in the load centre and provides power supply to important parts of Delhi including

VVIP areas like Delhi secretariat etc.

Construction of 220kV M/C Kashmiri Gate — Rajghat O/H line will provide much needed relief to
overloaded 220KV D/C between Wazirabad-Geeta colony line. Will provide (N-1-1) contingency to East

and Central Delhi transmission system. This line will provide second reliable source to Rajghat,
Kashmiri gate and Wazirabad 220kV substations.

Land requirement:

Project Schedule:

The land required for substation is available with DTL.

18 months

Scheme:
Name of the Schemes:
Scheme:
Name of the Schemes:

Type of substation Scheme:

Type of line Scheme:

Substation capacity:

Substation Details:

Sources:

Importance and Relevance:

18 a
Conversion (AIS to GIS) of 220/33 KV Substation SubziMandi
25a
D/C U/G cable from Dev Nagar to Subzi Mandi
GIS conversion from AIS OF 220/33 KV GIS Substation
double circuitunderground XLPE cable of 1200 Sq. mm. single core 3
phase cables at 220kV level of around 5 kms

Present Capacity: 200 MVA
Proposed capacity addition: 100 MVA
Total capacity: 300 MVA

There will be 09 bays (4 feeder, 4Tx and 1 B/C bays) at 220 KV

and no modification in existing 33 KV level.

400kV Gopalpur as main source and

400kV Maharani bagh as alternate source via Elecatric Lane-Devnagar
Route

220kV Subzi Mandi is operating without any 220kV bus-bar, the overhead feeders are directly
terminated on to the 100 MVA ICTs. To provide reliability to substation through bus-bar
mechanism and to provide alternate source to Subzi Mandi, GIS up-gradation is necessary at this

substation, as there is no scope of AlIS expansion. After conversion to GIS, capacity addition will

also be possible at this substation.

After GIS conversion, source reliability will be provided to Subzi Mandi and Dev Nagar substations

through 220kV double circuit underground cables between these two substations.
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Subzi Mandi will have direct source from Gopalpur. After establishment of 220kV Timarpur
substation, 33kV loading of Subzi Mandi (which do not have any second reliable source) will be
shifted to Timarpur substation. Similarly, after establishment of 33/11kV Swish Apartment
substation, TPDDL will off load both 16 MVA transformers at Subzi Mandi. DTL will shift both 16
MVA transformers to new locations or will maintain the supply through 33/11kV mobile
transformers. In the area of these two 16 MVA transformers, 220kV GIS will be established.

Land requirement: Nil, since this is conversion of AlS to GIS.

Time Line: 24 months.

Scheme: 15a

Name of the Scheme: Establishment of 220/33 KV GIS Substation Zakhira

Scheme: 18 a

Name of the Scheme: Budella to Jakhira D/C line

Scheme: 19a

Name of the Scheme: Zakhira to Dev Nagar D/C line

Type of Scheme: Establishment of 220/33 KV Substation Zakhira with feeding from
Budella.

Substation capacity: 300 MVA = 3 x 100MVA ICT

Line Length: 10 km length Underground cable link from Budella

Substation Details: This substation is proposed with 9 nos. Of 220 KV bays (4 feeder, 4

Tx and 1 B/C bay) and 22nos 33 KV GIS bays (future expansion at building side)

Source: Main source for this substation will be 400kV Dwaraka.

Second source will be 400kV Gopalpur substation via double
circuit feeders from Dev Nagar with bus split mode.

Importance and Relevance:
This substation is remodelling of existing 33kV Vishal substation. In the first phase BRPL will
upgrade the existing AIS 33kV switchyard to GIS through creation of multi-story control room
building, which will house 33kV GIS, 11kV panel rooms, Auxiliary rooms etc. Thereafter BRPL shift
33/11kV transformers in line with 33kV GIS building.

DTL will establish 220kV GIS in the vacated area of 33kV AIS yard and 33/11kV transformers.
Alternatively, A land is being shared by DMRC propose depot for 4" Phase project near Jakhira and
S/stn will be established there.

The area is at present fed through multiple sources like 220kV Rohtak road, 220kV Naraina, 220kV
Peeragarhi, 220kV PPK-l. The area is fed through 66/33kV conversion at various DISCOM
substations. The area has a load of around 250 MVA, including 33kV Vishal substation, which has a
load of around 60 MW.

After establishment of this substation, T&D losses in the network will get reduced, due to power
evacuation directly at load center. The area will be provided with reliable power supply.
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This substation will also meet the increasing load growth of the area in the coming years. This
substation will provide reliability to 220KV Rohtak road, Wazirpur, Park street, Peeragarhi

substations
Land requirement:

As this substation is a modernisation project, so new land requirement

is there.
Project Schedule; 24 months.
Scheme: 10 a

Name of the Scheme:
Scheme:
Name of the Scheme:

Type of Scheme:

Substation capacity:
Line Length:

Substation Details:

Establishment of 220/33 KV GIS Substation Dev Nagar
12 a
S/C LILO of Electric Lane-Park Street Dev Nagar.

Establishment of 220/33 KV Substation Dev Nagar with feeding
from S/C LILO of Electric Lane-Park Street Dev Nagar.

400 MVA =4 x 100MVA ICT
5KM

This substation is proposed with11 nos. Of 220 KV bays (6 feeder,

4 Tx and 1 B/C bay) and 22nos 33 KV GIS bays(future expansion at building side)

Source:

Importance and Relevance:

Main source for this substation will be S/C LILO of Electric Lane-
Park Street Dev Nagar initially and further, 400kV Gopalpur via
Sabji Mandi.

Second source will be 400kV Dwaraka substation via double circuit
feeders from Budella-Zakhira.

The complete Karolbagh area is radially dependent on 220kV Park Street. The area has more than
seven 33/11kV substations in and around of its surroundings. Few new 33/11kV substations are
also planned by BYPL to meet the additional load growth of the area.

Park street substation does not have any additional capacity or space for expansion.

One 220kV substation in this locality was of critical importance, which will provide source
reliability to all these 33/11kV substations, further will provide reliability to 220kV Park Street and
220kV Subzi Mandi substations at transformation level with (N-1) contingency.

Land requirement:

Project Schedule:

land measuring 4902 sq. mtrs. has been in principle agreed and
earmarked in the layout of Dev Nagar government residential quarter
complex at Dev Nagar area of Karolbagh. DTL and BYPL will co-locate
220/33kV and 33/11kV substations in this area.

18 months.

Name of the S/stn Scheme:

Scheme No:

Name of the In-feed Scheme:

Establishment of 220/33 KV Substation Sarojini Nagar
20a

220kV D/C AIIMS to Sarojini Nagar Underground line
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Scheme No: 27 a
Name of the second In-feed Scheme: 220kV D/C Ridge Valley to Sarojini Nagar Underground line

Scheme No: 28 a

Details of substation& In-feed Schemes: Establishment of 220/33 KV GIS Substation at Sarojini
Nagar with feeding arrangement from double circuit from AlIIMS & Ridge Valley 220KV proposed.

Substation capacity: 400 MVA = 4x 100 MVA (four ICTs)
Line length: Double circuit underground from AIIMS — 2 kms & Ridge Valley-6 KMs

Substation Details:

11 nos of 220KV bays (4 feeders, 4 Tx, 2 Spare and 1 B/C bay) and
23 nos of 33KV bays (16 nos of feeders, 4 nos of incomers, 1 B/C, 2 no bus coupler).

Source: Main source as 400kV Maharanibagh/Tuglakhabad via R.k Puram
Second source as 400kV Dwarka via Ridge valley -Nariana

Importance and Relevance:

This substation is proposed in the load center, around which is proposed on the demand of NDMC
via NBCC re-dvelopment of multistories buildings in Sarojini Nagar-narojini Nagar etc area with
projected load demand of 230MVA.

Land requirement: The land required for the substation is to be provided by NBCC which
has already been earmarked of a size of around 110 meters x100 meters at the CPWD Complaint Center,
Sarojini Nagar.

Project Schedule: 24 months
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EAST DELHI
TRANSMISSION IMPROVEMENT PACKAGE

under 13" plan

AREA: East Delhi area: (ZONE-O of DDA Master plan of Delhi)

Under this report, East Delhi area implies the area which lies eastern side of Yamuna).

The area is power supplied through the DISCOM — BYPL — BSESYamuna Power limited.

Transmission details:

e The area is having one 400kV dedicated Harsh Vihar substation and four nos of 220kV substation
namely Patparganj, Wazirabad, Gazipur, Geeta Colony.

e One no of 220kV substation in the name of Preet Vihar has been commissioned.

SOURCE INJECTION:

400KV Harsh Vihar

400KV Mandola

400KV Maharanibagh

BTPS Generation (Now Tuglakhabad) via Noida sector-20 substation of UPPTCL

vk Wb

Noida sector-62 substation of UPPTCL (EXPORT/IMPORT).

The East transmission network is presently having many bottlenecks:

1. No contingency at 220/66KV transformation level at Patparganj and similarly 220/33kV at Geeta
colony etc.

2. There are (N-1) contingency issues in the transmission lines in this zone

3. No adequate source reliability is there for this zone.
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The schemes under 13" plan will improve the system conditions as below:

TRANSFORMATION SIDE:

At 400/220 KV level:

Present capacity of the zone is 2445 MVA
(Mandola = 1000 MVA, Harsh Vihar 945 MVA and Maharanibagh = 500 MVA).

Proposed Capacity of the zone after 13" plan addition will be 2760 MVA
(Mandola = 1000 MVA, Harsh Vihar 945 MVA and Maharanibagh = 815 MVA ( after commissioning
of 400kV D/C LILO of Bawana-Mandola line at Maharanibagh).

At 220/66KV and 220/33kV level:

Present capacity of the zone is 2200 MVA
(Patparganj = 500 MVA, Geeta Colony=200 MVA, Gazipur=360 MVA, Wazirabad=460 MVA, Harsh
Vihar = 480 MVA, Preet Vihar =200 MVA (new Added)).

Proposed Capacity of the zone after 13" plan additions will be = 2420 MVA
{(Patparganj = 620 (120 MVA addition) MVA, Geeta Colony =300 (100 MVA addition) MVA,
Gazipur =360 MVA, Wazirabad =460 MVA, Harsh Vihar = 480 MVA), Preet Vihar =200 MVA}

TRANSMISSION SIDE:

All 220KV substations have been provided with reliable double source at the end of the 13" plan. All
substations have (N-1) line contingency at the end of the 13" plan. The following existing transmission
lines have been proposed for re-conductoring with high ampacity conductor (i.e, HTLS):-

1. 220kV D/C Wazirabad-Mandola (I to IV ckts.)
2. 220kV D/C IP - Patparganj
3. 220kV D/C Geeta Colony-Patpargan;

Remarks:

East Delhi is sufficiently provided with reliability and contingency during the complete 13" plan and
further. DTL may also install additional transformers or augment existing transformers in case there is
surge in power demand due to any new developments like ToD (Transit oriented Development) in
Karkardooma, Sanjay lake area etc.
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East Zone-13th plan (2017-18 to 2021-22) LAY OUT PLAN Tentative costing in

Rs Crores
Sr. | DETAILS OF SUB-HEADS OF Tentative | 2016 | 2017 | 2018- | 2019- | 2020- | 2021- | 2022-
WORKS / SCHEMES cost (Rs.Cr.) | -17 | -18 | 19 20 21 22 23
1| | WORKS OF ESTABLISHMENT OF NEW SUB-STATIONS WITH THEIR ASSOCIATED IN-FEED
400 KV
Substations
Lines
220 KV - New works 452 254 48 50 50 50
Substations 250 80 20 50 50 50
Lines 202 174 28
TOTAL COST TOWARDS ESTABLISHMENT | A| 452 | 254 48 50 | 50 | 50
OF NEW SUB-STATIONS
2| | MODERNISATION WORKS (AUTOMATION)
OF 400 KV SUB-
STATIONS -
OF 220 KV SUB- 27 27
STATIONS
TOTAL Modernisation Works COST | B] 27 27
3| | SYSTEM IMPROVEMENT & AUGMENTATION Works
400KV System
Improvement works
220 KV System 226 168 | 34 | 702 | 79 26
Improvement works
66kV and 33kV level 17 8 9
Improvement works
TOTAL SYSTEM IMPROVEMENT COST | C| 243 16.8 | 34 | 702 | 87 35
4| | LAND cosT D 20 4 4 4 4 4
YEAR WISE Fund Requirement 742 254 | 21 38 122 | 141 | 116 50
from 2016-17 to 2022-23
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NEW WORKS
NEW WORKS
Sr. TRANSMISSION LINE & Qty (Kms.) | Tenta | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022-
SUBSTATIONS LINE / (MVA tive -17 -18 -19 -20 -21 -22 23
LENGTH ) cost
(Rs.
Cr.)
400 kV Sub-station Packages
||
TOTAL 400KV Substation WORKS
NEW WORKS
2 | a| 220/33 kV GIS at Preet 3 100 100 80 20
Vihar (East DELHI)
21 | a| 220/66/33 kV AIS to GIS - - 150 50 50 50
conversion GIS at
Patparganj (East Delhi)
TOTAL 220KV SUBSTATION WORKS 250 80 20 50 50 50
TOTAL NEW WORKS 220KV COST 452 254 48 50 50 50
TOTAL NEW WORKS COST (400kV and 220kV)
TOTAL NEW WORKS COST (400kV and 220kV)
220 kV NEW Line Packages
1 | a | double ckt from Harsh 2 14 202 174 28
Vihar to Patparganj & LILO
at Preet Vihar
TOTAL 220KV LINE WORKS 202 174 28
MODERNISATION Works under a SINGLE PACKAGE
Sr. TRANSMISSION LINE & Qty Tenta | 2016 | 2017- | 2018 | 2019 | 2020 | 202 | 2022-
SUBSTATIONS LINE LENGTH tive -17 18 -19 -20 -21 1- 23
cost 22
(Rs.
Cr.)
400 KV
220 KV
13 Patparganj LS
14 Gazipur (ALDC building will | LS
used for Automation) 2727 2727
15 Geeta Colony LS
16 Wazirabad (Existing LS
Building remodelling)
TOTAL for 220 KV Modernisation 27.27 27.27
Complete Automation works at 220KV & 400KV level | 22.27 27.27
SYSTEM IMPROVEMENT & AUGMENTATION Works
Sr. TRANSMISSION LINE & Qnty unit Tenta | 2016 | 2017- | 2018 | 2019 | 2020 | 202 | 2022-
SUBSTATIONS LINE LENGTH tive -17 18 -19 -20 -21 1- 23
cost 22
(Rs.
Cr.)

400 KV - SUBSTATION WORKS

cost

TOTAL for 400 KV Transformer Augmentation Works
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

220 KV SUB-STATION WORKS

TRANSFORMATION CAPACITY AUGMENTATION

1 | b| Installation of new 220/33 1 100 6 6
kV, 100 MVA ICT at
Patparganj ( as a Hot
Reserve) utilized
somewhere else

j | Installation of new 220/33 1 100 6 6
kV, 100 MVA ICT at
Patparganj ( as a Hot
Reserve) top-up scheme of

above
n | Installation of new 220/33 1 100 6 6
kV, 100 MVA ICT at Geeta
colony
2 | h| 100 MVA ICT to 160 MVA 2 160 20 20

ICT capacity augmentation
at Patparganj

TOTAL for 220 KV Transformer Augmentation Works 38 6 6 26
cost
BUS BAR & Bay equipment up-gradation
3 | a | Isolator, CT, PT/CVT and CB 1| Lot 115 10.8 34| 70.2
replacement under PSDF
scheme
TRANSMISSION LINES
2 | g| 220kVv D/C Wazirabad- 58 Ckts 54 54
Mandola TL (I to IV ckts.) Kms.
Reconductoring with HTLS
k | 220kV D/C IP- Patparganj 7.9 Ckts 9 9
TL Reconductoring with Kmes.
HTLS
| | 220kV D/C Geeta colony- 8.8 10 10
Patparganj TL
Reconductoring with HTLS

Transmission line Augumentation works at 73 73
220KV level
TOTAL for 220 KV substation Improvement Works 226 16.8 34 70 79 | 26
cost
33KV and 66KV levels at 220 KV substations
2 | b | Augmentation of 1 no. 15 2 | nos. 4 4
to 25 MVA & 1 no. 20 to 25
MVa transformer at
Patparganj
3 | a | 66kV GIS bay extension at 6 | bays 9 9
Harsh Vihar
b | 66kV AIS bay estension at 2 | bays 2 2
Ghazipur
¢ | 66kV AIS bay estension at 2 | bays 2 2
Wazirabad
66kV and 33 kV Up-gradation total cost 17 8 9
System Improvement Works TOTAL cost (At all voltage | 243 16.8| 34 | 70 | 87 | 35
levels)
REMARKS:

Serial no of schemes mentioned here are w.r.t. scheme no mentioned in the complete business plan.
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REMARKS:
This PFR (Project Feasibility Report) is only for New substations & New Line schemes.
Augmentation and Automation schemes are detailed out in their respective chapters.

220kV NEW SCHEMES:

Scheme No: 2a

Name of the Scheme: Establishment of 220/33 KV GIS Substation Preet Vihar
Scheme No: la

Name of the Scheme: 220KV D/C U/G Harsh Vihar to Patparganj via PreetVihar
Scheme No:

Type of Substation Scheme: Establishment of 220/33KV GIS Substation at PreetVihar with feeding
arrangement from 220KV D/C U/G Harsh Vihar to Patparganj via PreetVihar.

Substation Capacity: 3 x100 MVAICT =300 MVA
Line Length: 14 Kms for 220KV D/C U/G Harsh Vihar to Patparganj via PreetVihar.
Substation Details: 9nos. of 220 KV bays (4 feeder, 4 Tx and 1 B/C bay) and

20 nos. of 33KV bays.

Source: 220KV 3 x 1200 Sg. mm. (single core) XLPE D/C U/G Harsh Vihar to Patparganj via Preet Vihar. This
double circuit is feeding proposed Preet vihar substation. Primary source will be 400KV Harsh Vihar
substation and secondary source be 400KV Maharanibagh. Load Center is 220KV Patparganj for 220KV D/C
U/G Harsh Vihar to Patparganj via Preet Vihar.

Importance and relevance:
This substation is proposed in the load centre. With this proposed substation it will provide reliability
to EAST Delhi. It will meet the increasing load growth of the area in the coming years. It will provide
source reliability to 220KV Gazipur, Patparganj, Geeta Colony substations.
With establishment of 220/33 KV Substation Preet Vihar, it will provide much needed relief to
overloaded 220KV Gazipur, Patparganj.Will provide (N-1-1) contingency to East Delhi transmission
system.
The laying of 220KV D/C U/G Harsh Vihar to Patparganj via PreetVihar will provide much needed relief
to overloaded 220KV D/C between Wazirabad-Geeta Colony and 220Kv quad-circuit between
Mandola-Wazirabad.
Single circuit between Patparganj and Gazipur will enhance the reliability of power supply for
Patparganj, Gazipur and Mayur Vihar substations.
Mandola ICT overloading will be reduced.

Project Commissioning: Already commissioned in Feb 2016.
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PREPARATION for FUTURE PLANS (beyond 13t plan):

Long Term Planning is very crucial for sustainability and growth of any state. Transmission
planning is more than sustainability as the transmission network is also implies security of the

nation.
Accordingly, a plan is also provides visualisation of future plans.

The present planning is only up to 2021-22. Glimpses of future plans are also brought out here.

LOAD:

Load is projected based on modest 4% load growth for overall Delhi, though the growth may be
different for different DISCOMs. NDMC and MES may not grow beyond 3 % and 1 % of their

respective PEAK loads.

Whereas BRPL and TPDDL may experience significant load growths of 4 % in future plan periods
due to success of land pooling and better industrial layout due to expansion of METRO to areas
like Bawana, Narela, Burari, Najafgarh, etc in coming years, which are not fully developed at

present.

BRPL may also experience ToD (Transit oriented Development) development along METRO route
and regularisation of colonies.

BYPL may also experience load growth of 3.75 % in its EAST zone due to successful
implementation of ToD (Transit oriented Development), METRO reach and regularisation of
colonies.

Delhi state combined (not simultaneous) load is projected to grow at high 6% only.

The projected load growth for Delhi state and DISCOMsis as per following based on above
assumptions:

D'Sviz':" /| BRPL | TPDDL | BYPL | NDMC | MES | DELHI Remarks
2015-16 | 2564 | 1771 | 1543 | 383 40 6273

2016-17 | 2682 | 1847 | 1601 | 393 42 6537 | Data sourced from 24
2017-18 | 2803 | 1928 | 1657 | 405 44 6807 | x 7 document of Delhi
2018-19 | 2945 | 2012 | 1725 | 418 46 7115

201920 | 3090 | 2096 | 1787 | 426 48 7424 | Based on average load
2020-21 | 3244 | 2186 | 1854 | 438 50 78| e esmeaes
2021-22 | 3407 | 2280 | 1923 | 449 52 8076 | under 24 x 7 document
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2022-23 | 3543 2371 1990 462 53 8423
2023-24 | 3685 2466 2060 476 53 8785
2024-25 | 3832 2565 2132 491 54 9163
2025-26 | 3986 2667 2207 505 54 9557 Delhi @4.3 %,
2026-27 | 4145 2774 2284 521 55 9968 BRPL @ 4%,
2027-28 | 4311 2885 2364 536 55 10397 BYPL @3.5%,
2028-29 | 4483 3000 2447 552 56 10844 TPDDL @ 4%,
0,
2029-30 | 4663 | 3120 | 2532 569 56 11310 NDMC @ 3% and
MES @1 %

2030-31 | 4849 3245 2621 586 57 11797
2031-32 | 5043 3375 2713 603 57 12304

Substations:

Sourcing at periphery: 765kV level

765kV network around Delhi is quite robust to handle this loading. Delhi needs to have at

least one more 765kV substation in South Delhi to handle such load growth by the middle

of the plan i.e, most preferably around 2025-26.

Similarly to provide reliability to North Delhi, one more 765kV substation proposed at the

end of plan i.e, preferably around 2030-31 at Tiggipur.

765kV Substations:

1. 765 kV Mandi substation (South Delhi)

DTL will develop Mandi location during 13" plan period considering its importance

in coming years.

400 kV level

765 kV Tiggipur substation (North Delhi)

400kV inner ring also needs to be strengthened to meet this additional load growth.

1. 400kV at Extreme South of Delhi (south Delhi)

This Land development of substation will be done in the 13t plan itself and shall

be proposed in during 14" plan. The land for the substation is proposed to be co-

located in the DMRC depot of 4™ phase expansion.

2. Geeta Colony 400kV Gazipur (East Delhi)

This substation will provide complete reliability to east Delhi and the land for the

substation needs for future requirement.
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3. 400kV TikriKhurd (North Delhi)
The land for the substation is available with DTL. The land has been suitable taken
just beneath the existing 400kV Bawana —Mandola line considering easy in
establishment of 400kV substation.
DTL will establish 220kV substation in this plot during 2022-23 with provision of
future integration of 400kV with this 220kV substation.

4. 400kV Keshopur/Karam Pura (Central Delhi)
DTL will explore the possibility to establish this 400kV substation after due
diligence for RoW (Right of Way) for 400kV feeder for this substation.

5. 400kV Mitraon (West Delhi)
The substation has been earmarked in the master plan 2021 of DDA. The land falls

beneath the existing 400kV line.

220 kV level

220kV load centric substations are also needs to be proposed to cater to this load growth.

1. Dhansa

2. Barwala (Rohini Sec-34)

3. Seelampur (East Delhi)
Mandi (South Delhi)

Dicahon Kalan (West Delhi)
Chandpur (West-North Delhi)
Tiggipur (North Delhi)

Burari (North Delhi)

0 {0 NEDEaTE -

Ashok Vihar (Central Delhi)
10. Kirti Nagar (Central Delhi)

11. Khampur (North Delhi)

12. Bankner (North Delhi)

13. Qutabgarh (North-West Delhi)
14. Malviya Nagar (South Delhi)
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Transmission Lines:

765kV lines:
1. Single circuit LILO of 765 kV line between Kanpur and Jhatikalan at Mandi

2. Single circuit LILO of 765 kV line between Meerut and Bhiwani at Tiggipur

400kV corridor:

400kV double circuit LILO of Bamnauli-Tughlakabad LILO at Rangpuri
. 400kV double circuit LILO of Tughlakabad-Rangpuri LILO at 765kV Mandi
3. 400KV double circuit LILO of Maharanibagh to Mandola at proposed 400KV
substation Geeta Colony.
400KV double circuit LILO of Jhatikalan-Mundka at Mitraon.
. LILO of Jhatikalan-Dwarka single circuit at Keshopur
6. 400KV double circuit LILO of Bawana-Mandola at Tikri Khurd.

220kV MULTI-CIRCUIT North-West Corridor: 70 kilometers

This futuristic major power corridor will start from 400KV Mundka to 400KV TikriKhurd
and extended upto proposed 765KV substation at Tiggipur.

This important corridor will also touch 400KV Bawana, proposed 400KV Chandpur (future
plan), future 765KV substation at Tiggipur. These are the important locations, where
source will be injected to this line.

At the same time many future 220kV substations will be planned under this power
corridor, namely Nizampur, Ladpur, Qutabgarh, Harewali, Bankner, FCI, Hamidpur, Palla
and Bakhtwarpur etc.

Augmentations:

1. Reliability at HV side:
a. 66KV and 33KV levels will be completely converted in to GIS/Hybrid from AIS at
rest of the 220kV substations.
b. Quad bus architecture and split bus for reliability

2. Higher Availability of EHV side:
a. 220KV conventional substations will be converted into Hybrid substations in
phased manner.
b. 100 MVA ICTs at 220/66kV level will be augmented to 160 MVA.
c. Polymer bushings for transformers, CT & PT at 220kV and 66kV level.

3. High capacity transmission corridors:
a. Conversion of all ACSR ZEBRA lines to HTLS capacity at 220KV levels.
b. Video surveillance of all overhead lines.
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CAPITALISATION SCHEDULE:
Tentative
Sr. DETAILS OF SUB-HEADS OF WORKS / SCHEMES cost (Rs. 2016-17 2017-18 2018-19
Cr.)
1. NEW WORKS
a | 400 KV 703 -
Substations 623 -
Lines 80 -
b | 220 KV - New works 3818 433 269
Substations 2057 223 267
Lines 1761 210 2
NEW WORKS TOTAL A 4521 433 269
2. AUTOMATION WORKS
a | OF 400 KV SUB-STATIONS 20
b | OF 220 KV SUB-STATIONS 150
AUTOMATION TOTAL B 170
3. AUGMENTATION WORKS
a | 400KV substation Improvement works 57
b | 220 KV System Improvement works 846 46 44
c 66kV and 33kV level Improvement works at 220kV 202
substations
AUGMENTATION TOTAL C 1106 46 44
CIVIL WORKS
4 TOTAL D 35 7 7
5 LAND COST E 100 20 20
YEARWISE CAPITALISATION upto 2018-19 | 5932 0 506 340
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

CAPITALISATION SCHEDULE FOR BALANCE PERIOD:

Tentative
DETAILS OF SUB-HEADS OF WORKS / 2019-
Sr. SCHEMES cost (Rs. 20 2020-21 | 2021-22 2022-23
Cr.)
1 NEW WORKS
a | 400 KV 703 703
Substations 623 623
Lines 80 80
b | 220 KV - New works 3818 370 183 1237 1325
Substations 2057 151 93 632 690
Lines 1761 219 90 605 635
NEW WORKS TOTAL A 4521 370 183 1237 2028
2. AUTOMATION WORKS
a | OF 400 KV SUB-STATIONS 20 20
b | OF 220 KV SUB-STATIONS 150 61 48 41
AUTOMATION TOTAL B 170 61 68 41
3. AUGMENTATION WORKS
a | 400KV substation Improvement works 57 57
b | 220 KV System Improvement works 846 236 266 215 40
66kV and 33kV level Improvement works
© | at 220kV substations &5 68 - g
AUGMENTATION TOTAL C 1106 236 391 304 85
4 CIVIL WORKS TOTAL D 35 7 7 7
5 LAND COST E 100 20 20 20
Total 5932
Proposed Yearwise Capitalisation
for balance period 2019-20 to 5085 633 662 1636 2154
2021-22
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NEW WORKS
Tentati Capitali
Qt | MVA 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022- .
Sr. SUBSTATIONS y ve cost 17 18 19 20 21 22 23 zation
(Rs. Cr.) Year
400/220/33 kV
GIS at
1| a | Gopalpur ‘21 igg 369 369 2(;22'
(CENTRAL
DELHI)
400 & 220 kV
GIS at South-
East or
Extreme South 2022-
2|a region of Delhi 2 : 2 23
(SOUTH
DELHI) site
development
400/220/66 kV
GIS at
3 | a | Jhatikalan g igg 250 - 250 zcgz-
(SOUTH WEST
DELHI)
765/400kV
Mandi (South 2022-
42| Delhi site 2 - 2 23
development
TOTAL 400KV Substation
WORKS 623 623
LILO of
Bawana to

Maharanibagh 2022-
1121 aookvp/con | 4| 3° 80 80 23
M/C Tower at
Gopalpur
TOTAL 400KV LINE WORKS 80 80
TOTAL 400KV NEW WORKS 703 703
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220 kV NEW Sub-stations Packages

Tentativ Capita
S, SUBSTATIONS Qt | MVA p— 2016 | 2017- | 2018 | 2019- | 2020 | 2021 | 2022- lizatio
) -17 18 -19 20 -21 -22 23
(Rs. Cr.) n Year

Lodhi Road 220/33

kV GIS. (CENTRAL
1 a DELH.I) .Conversion 1 100 53 53 2017-

of existing 18

220/33kV AIS to

GIS

220/33 kV GIS at 2017-
2 a | Preet Vihar (East 3 100 100 100 18

DELHI)

220/66 kV GIS at

Papankalan-IIl 2017-
3 a (Dwarka subcity - 3 o . - 18

West DELHI)

220/66kV GIS at 2018-
4 a | Tughlakabad 2 160 157 157 19

(South EAST Delhi)

220/66 & 220/33
5 a | kVGIS at R K Puram 5 138 110 110 1818-

(South Delhi)

220kV GIS Dwarka 2019-
& | 2| (west Delhi) ey 7 7 20

220/66kV GIS at 2019-
7 a | SGTN (NORTH 2 160 74.4 74.4 20

DELHI)

220/66 kV GIS at 2021-
8 a | Budella (CENTRAL 2 160 74.42 74.42 27

WEST DELHI)

220/33 kV GIS at 2020-
9 a | Timarpur (CENTRAL | 3 100 93 93 27

DELHI)

220/33 kV GIS at 2021-
10 | a | Dev Nagar 4 100 114 114 2

(CENTRAL DELHI)
03 nos. 160MVA

11 | a | Transformer and 3 160 | 60 60 5(2)21_

66kV GIS at Dwarka

220/33 kV GIS at

Rajghat (Central 2021-
12 | a | Delhi) Conversion 3 100 124 124 22

existing 220/33kV

AlIS to GIS

03 Nos 160MVA Tx. 2021-
13 a | 66kV GIS at BTPS 3 160 60 60 2

(SOUTH DELHI)

220/66 kV GIS at 2022-
14 | a | Tikri Khurd (North 3 160 100 100 23

DELHI)

220/33kV GIS at 2021-
15 a | Zakhira (CENTRAL - 3 100 100 100 2

WEST DELHI)

220/66kV & 220/33

kV GIS at
16 | a | Maharanibagh ; 128 155 155 ;gzz-

(SOUTH DELHI)

220/33kV GIS at

Nehru Place 2022-
17 | a (SOUTH DELHI) 3 100 | 100 100 53
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

Tentativ Capita
sr. SUBSTATIONS Qt MVA e cost 2016 | 2017- | 2018 | 2019- | 2020 | 2021 2022- lizatio
y -17 18 -19 20 -21 -22 23
(Rs. Cr.) n Year
220kV GIS at Subzi
Mandi (CENTRAL 2022-
18 DELHI) converision ! 100 70 70 23
existing AlS to GIS.
220/66kV GIS at 2021-
19 Bhartal ( WEST 3 160 100 100 22
DELHI)
220/_?3_kV GIS at 2022-
20 Sarojini Nagar 4 100 115 115 23
(Central Delhi)
220/66/33 kV AIS
to GIS conversion 2022-
21 GIS at Patparganj ) 4 120 150 23
(East Delhi)
TOTAL 220KV SUBSTATION WORKS 2056.82 223 267 151 93 632 690
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

220 kV NEW Line Packages

. Capit
s | TRANSMISSION Q| em :i'::tt"' 201 | 2017- | 201 | 2019 | 202 | 2021 | 2022- | alizat
’ LINE LENGTH y 6-17 | 18 8-19 | -20 0-21 | -22 23 ion
(Rs. Cr.)
Year
220kVv D/C
Undergroundhcable 2017
1 from Harsh Vihar to 2 14 202 202.0 18
Patparganj & LILO at ’
Preet Vihar
L!LO 9f double _ 2017
2 circuit Bamanuli- 4 0.5 2 20 18
Naraina at PPK-III ’
First circuit OH+UG
LILO of Pragati- 2017
3 Sarita Vihar at 2 4 > > -18
Maharanibagh
S/C LILO of 220kV 2017
4 Bamnauli-Naraina at 2 0.1 1.33 1.33
-18
PPK-I
5 LILO of Mehrauli- ) 05 2018
BTPS at Tughlakabad -19
220kV D/C Okhla 2 2 2018
6 feeder termination 2 1.5 19
at Tughlakabad
Single circuit
underground cable 2019
7 (Lodhi Road -Park 1 18 120 120 20
street-Electric Lane-
Lodhi Road)
Multi circuit from
8 Kashmiri gate to 4 4 9 9 2019
. -20
Rajghat
220kVv D/C
Undrground cable 2019
9 from Dwarka to 2 . .28 7988 -20
Budella
220kV D/C overhead 5019
10 from Shalimarbagh 2 3.5 10.31 10.31 20
to SGTN
220kVv D/C
1 underg_rf)und from 5 5 9 %0 2020
Kashmirigate to -21
Timarpur
220kV S/C LILO of 2021
12 Electric Lane to Park 2 5 89 89
-22
Street at Dev Nagar
LILO of AlIMS-Ridge 2021
1 2 2
3 valley at RK Puram > 7 86 -22
220kv D/C
underground cable 2021
14 from Dwarka to PPK- 2 1.35 20 20 -22
|
220kv D/C
underground cable 2021
15 from Dwarka to PPK- 2 > 86 86 -22
1
220kVv D/C
underground cable 2021
16 from Tughlakabad 2 7 109 109 22

to Masjid Moth
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

. Capit
s | TRANSMISSION @ | em :i'::tt"' 201 | 2017- | 201 | 2019 | 202 | 2021 | 2022- | alizat
’ LINE LENGTH y 6-17 | 18 8-19 | -20 0-21 | -22 23 ion
(Rs. Cr.)
Year
LILO of double ckt
Narela-Mandola at 2022
17 Tikri khurd on 4 3 20 20 -23
MULTI CKT O/H
220kVv D/C
underground cable 2021
18 from Budella to 2 10 155 155 99
Zakhira (Punjabi
Bagh)
220kVv D/C
underground cable 2022
19 from Zakhira to Dev ) 2 - 20 -23
Nagar
220kv D/C
underground from 2022
20 Gopal Pur to 2 2 - 30 -23
Timarpur
Second circuit
21 overhe.ad L.ILO c.>f 5 1 i i 2022
Pragati-Sarita Vihar -23
at Maharanibagh
220kV D/C
2 underground c.able ) 4 60 60 2021
from Bamnauli to -22
Bhartal
220kVv D/C
underground cable 2022
23 from PPK-IIl to 2 > &0 80 -23
Bhartal
220kv D/CU/G
cable LILO of
24 Maharanibagh- 4 0.2 10 10 2_(;232
Masjid Moth at
Nehru Place
220kV D/C
underground cable 2022
Z8 from Dev Nagar to 2 2 '] s -23
Subzi Mandi
220kVv D/C
underground cable 2022
2 2 13. 21
6 from Tuglakabad to 2 Y 210 -23
R.K Puram
220kVv D/C
underground cable 2022
27 from AIIMS to 2 2 30 30 -23
sarojini Nagar
220kV D/C
underground cable 2022
28 from Ridge Valley to 2 6 90 20 -23
sarojini Nagar
TOTAL 220KV LINE WORKS 1761.22 210.3 2 2189 | 90 605 635
TOTAL NEW WORKS COST (400kV 4521 433 269 370 183 | 1237 | 2028

and 220kV)
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Delhi Transco Limited (State Transmission Utility) 13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

MODERNISATION Works under a SINGLE PACKAGE

A Single package for Complete Automation (involving new control room, New control and relay panel, Protection modernisation,
video survillence, remote operation and monitoring etc.) of following 220kv substations (will also include automation of 400KV
Bamnauli and also estblishment of Centralised Control room

Tentativ Commissi
.| sussramions R e e e e e e
(Rs. Cr.) Schedule
400 KV
1 Complete Al.Jtomatlon of 400 LS 10 10 9021-22
KV Bamnauli
) Complete Automation of 400 LS 10 10 9021-22
KV Bawana
TOTAL for 400KV Modernisation 20 20
220 KV
1 Najafgarh LS
’ Papankalan-Il (Existing LS
Building remodelling)
3 Kanjhawala LS
Rohini LS
5 Narela LS
6 Gopalpur (ALDC building will LS
used for Automation)
Kashmiri Gate LS
Sarita Vihar LS
Okhla (Existing Building
9 . LS
remodelling)
10 MASJID MOTH (Existing LS
Building remodelling)
11 Mehrauli LS
12 Vasantkunj LS
13 Patparganj LS 150 61.36 | 47.73 | 40.9 2020-23
14 Gazipur (ALDC bU|Id|Ang will LS
used for Automation)
15 Geeta Colony LS
16 Wazirabad (EX|st|.ng Building LS
remodelling)
Park St (Existing building will
17 ; LS
remodelled for automation)
18 IP Power LS
19 Pragati (Exnstm,.g Building LS
remodelling)
20 Shalimarbagh (Existing LS
Building remodelling)
MAIN Control Room at
21 Maharanibagh LS
STANDBY Control Room at
22 PPK-ll LS
TOTAL for 220 KV Modernisation 150 61.4 47.7 40.9
Complete AutomatloTev‘\I/;rks at 220KV & 400KV 170 61.4 67.7 40.9
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

SYSTEM IMPROVEMENT & AUGMENTATION Works

Tentati Commi
2016- | 2017- | 2018- | 2019- | 2020- | 2021- | 2022- .
Sr. SUBSTATIONS Qty | MVA | ve cost 17 18 19 20 21 22 23 ssionin
(Rs. Cr.) g
400 KV - SUBSTATION WORKS
500 MVA installation at 2020-
a 400kV Mundka (Tikri 1 | 500 19 19
21
Kalan)
1 590 MVA add.lt.lon along 2020-
b | with bay additions at 1| 500 27 27
. 21
Bamnauli (Hot Reserve )
c 315 MVA replacement 1| 315 11 11 2020-
at Bawana 21
TOTAL for 400 KV Transformer Augmentation
57 57
Works cost
220 KV SUB-STATION WORKS
Installation of new 2017-
a 220/33 kV, 100 MVA ICT 1 100 6 6 18
at Masjid Moth
Installation of new
220/33 kV, 100 MVA ICT 2017-
b at Patparganj ( as a Hot 1 o 2 6 18
Reserve)
Installation of new 2017-
c 220/33 kv, 100 MVA ICT 1 100 6 6 18
at Peeragarhi
Installation of new 2019-
d 220/66 kV, 160 MVA ICT 1| 160 10 10 20
at Kanjhawla
Installation of new
2019-
e 220/66 kV, 160 MVA ICT 1| 160 10 10
20
at Gopal Pur
Installation of new 2020-
f 220/33 kV, 100 MVA ICT 1| 100 6 6
. 21
at Shalimarbagh
Installation of new
220/66 kV, 160 MVA ICT 2020-
il 4 111 1 1
& | at Mundka (Tikri Kalan) &0 0 0 21
(as a hot reserve)
Installation of new
220/66 kV, 160 MVA ICT 2020-
h at Mehrauli (as a hot - | 180 10 B 21
reserve)
Installation of new
. 220/33 kv, 100 MVA ICT 2020-
! at Okhla (as a hot 1100 4 6 21
reserve)
Installation of new
i 220/33 kv, 190 MVA ICT 1| 100 6 6 2020-
at Patparganj (as a hot 21
reserve)
Installation of new
220/66 kV, 160 MVA ICT 2021-
k at PPK-I (as a hot 1| 160 10 10 22
reserve)
Installation of new 2020-
| 220/66 kV, 160 MVA ICT 11160 10 10
21
at PPK-II
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

Installation of new
220/66 kV, 160 MVA 2020-
ICT(Replacement 160 10 10
. 21
against faulty) at Vasant
Kunj
Installation of new 2021
220/33 kV, 100 MVA ICT 100 6 6 2
at Geeta colony
Installation of new 2021-
220/33 kV, 100 MVA ICT 100 6 6 27
at AlIMS
Installation of new 2021
220/66 kV, 160 MVA ICT 160 10 10 22
at DSIIDC, Bawana
100 MVA ICT to 160
MVA ICT capacity 60 10 10 2019-
augmentation at Sarita MVA 20
Vihar
100 MVA ICT to 160
MVA ICT capacity 60 10 10 2019-
augmentation at Gopal MVA 20
Pur
100 MVAICT to 160
MVA ICT capacity 120 20 20 2019-
augmentation at MVA 20
Najafgarh
100 MVA ICT to 160
. 60 2019-
MVA ICT ca.paC|ty MVA 10 10 20
augmentation at Narela
100 MVA ICT to 160
MVA ICT capacity 60 10 10 2020-
augmentation at MVA 21
Shalimarbagh
100 MVA ICT to 160
MVA ICT capacity 60 10 10 2021-
; MVA 22
augmentation at Okhla
100 MVA ICT to 160
MVA ICT capacity 120 20 20 2021-
augmentation at MVA 22
Mehrauli
100 MVA ICT to 160
MVA ICT capacity 120 20 20 2021-
augmentation at MVA 22
Patparganj
100 MVAICT to 160
MVA ICT capacity 120 20 20 2021-
augmentation at MVA 22
Parkstreet
100 MVA ICT to 160
MVA ICT capacity 160 20 20 2022-
augmentation at Rohini- MVA 23
[
TOTAL for 220 KV substation Improvement Works
cost 230 11 34 70 92 11
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

TRANSMISSION LINES

. . 16. 2017-
1 ERS for transmission line 2 | Lot 74 16.74 18
HTLS conductoring (with
a | polymer insulator) of 66 | CKM 27' 37.6 §819-
Bamnauli-Mehrauli-BTPS
HTLS con_ductormg (with 15 2019-
b | polymer insulator) of 220kV 21 | CKM 44 15.44 20
D/C Bawana -Rohini
HTLS con.ductormg (with )8, 2019-
¢ | polymer insulator) of 220kV 45 | CKM 35 28.35 20
D/C Gopal Pur-Mandola
HTLS conductoring (with
polymer insulator) of 220kV 8.5 2019-
d D/C Maharanibagh-Lodhi BiSR(RCKM 7 2’ 20
Road
HTLS conductoring (with
e | polymer insulator) of 220kV 6 | CKM :'8 4.85 ;819_
D/C BTPS-Sarita Vihar
HTLS conductoring (with
polymer insulator) of 220kV 2020-
f KM 4 4
D/C Wazirabad-Mandola (! °8 | & 2 > 21
2 to IV Ckts.)
HTLS conductoring (with
) 2020-
g | polymer insulator) of 220kV 22 | CKM 20 20 21
D/C Shalimarbagh-Bawana
HTLS conductoring (with
polymer insulator) on the 2021
h | old portion of the 220kV 50 | CKM 40 40 22
Bamnauli-NJF-KJH-
MUNDAKA-BAWANA LINE
.| HTLS conductoring of 220kV 2021-
: D/C Narela-Mandola 4l | CkM o = 22
.| HTLS conductoring of 220kV 2021-
) D/C Bawana-DSIIDC Bawana TN 12 4 22
HTLS conductoring of 220kV 2020-
k 7. KM
D/C IP-Patparganj R ? 2 21
HTLS conductoring of 220kV 2020-
| D/C Geeta Colony- 8.8 | CKM 10 10 21
Patparganj
LILO of PPK-IllI-Naraina
220kV D/C lines at 2019-
. 1 1
# | 400/220kV Dwarka 0.5 T 20
substation
Replacement of 220kV
1x630Sg.mm UG XLPE cable 2020-
1| L A A
b by 1x1000sg.mm XLPE at R / / 21
Pragati Power Station
3 Miscellaneous LILO/route
modifications of various 2020-
¢ | 220kV lines on Multi circuit 5 | CKM 10 3 3 4 23
tower lines/mono-poles on
requirements basis
RoW upliftment at various 2020-
d | location across the network 5 | CKM 10 3 3 4 23
on requirements basis
a Eolymer insulator for 220kV 1 Lot 10 10 2018-
4 lines 19
Transmission line AUGMENTATION works 338
at 220KV level 65 16.74 10 95.81 | 106.1 102 8
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Delhi Transco Limited (State Transmission Utility)

13" Plan (Re-02) of Delhi (2017-18 to 2021-22)

Sr.

SUBSTATIONS

Qt

Tentativ
e cost
(Rs. Cr.)

2016

Unit 17

2017
-18

2018
-19

2019

2020
-21

2021

2022-
23

Commis
sioning

33KV and 66KV levels at 220

KV substations

Augmentation of 2 nos. 16
to 25 MVA & 2nos. 20 to 25
MVA transformer at Lodhi
Road

nos 8

2020-21

Augmentation of 1 no. 16 to
25 MVA & 1 no. 20 to 25
MVA transformer at
Patparganj

nos 4

2020-21

Augmentation of 20 MVA
transformer to 31.5 MVA at
Najafgarh

nos 4

2020-21

Augmentation of 20 MVA
transformer to 31.5 MVA at
Okhla

nos 4

2020-21

Augmentation of 20 MVA
transformer to 31.5 MVA at
Sarita Vihar

nos 4

2020-21

Augmentation of 20 MVA
transformer to 31.5 MVA at
PPK-I

nos 4

2020-21

Augmentation of 20 MVA
transformer to 31.5 MVA at
Mehrauli

nos 4

2021-22

33kV AIS to GIS conversion
at Indraprastha (IP) and
installation of 220 & 33kV
C&R Panel

38

bays 40.33

40.3

2022-23

66kV AlS to GIS conversion
at Gopal Pur

13

bays 29

29

2020-21

33KV GIS at Wazir Pur

bays 12

12

2021-22

33KV GIS conversion at
Okhla

23

bays 29

29

2021-22

33KV GIS conversion at
Parkstreet

26

bays 30

30

2021-22

66kV GIS bay extension at
Harsh Vihar

bays 9

2021-22

66KV AIS Bay extension at
Gazipur

bays 2

2020-21

66KV AIS Bay extension at
Wazirabad

bays 2

2020-21

66KV AIS Bay extension at
Sarita Vihar

bays 2

2020-21

Misc work related Bay
extension 66kV & 33kV
GIS/AIS/Hybrid /Bus
replacement on
requirement basis

20

bays 15

2020-23

66kV and 33 kV Up-gradation total cost

202

68

89

45

System Improvement Works TOTAL cost

(At all voltage levels)

1106

46

44

236

391

304

85

Establishment of Civi

| works

Establishment of Training
cum learining
Center/Resendential
Complex Augmentation

20

2018-22

Other Civil works

15

2018-22

Total Civil works cost

35
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