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Annex 3.1 Form of Data Collection of Outage Records
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Annex 3.2 Code List of Substations and Feeders
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Annex 3.2 Code List of Substations and Feeders

Ranga Reddy (1/18)
220/132/33 KV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 XV Line
Name Cade Name Code Name ~ Code Name Caode | Category] Name | Code
lﬁDharmasagar RHA [Chevella F(CHE)[Chevella CHE [Chevella SHE
21(S) Starchik STA
3 Kothapally XOT
4 Alur ALU
5 Gundala GUN
6 Mudimiyal MUD
7 Moinabad F(MOT) [Moinabad MOI |Moinabad MOI
8 . S.P.Steels SPS
9 [Peddamangalaram PED
10, Kankamamidi KAN
11 Himayathnagar HIM
12 Surangal SUR
13 Pargi F(PAR}|Manneguda MAN |Super Daiy - §up
14 Chenngamul OHN
15 Pudur PUD
16 Merzapur MER
17 Pargi PAR [Parpi Town PAR
18 Rakamcherla RAK
19 Shadnagar SHA
20 Roopkhanpet ROO
21 Gandi singaram GAN
22 Shabad F(SHA)|Shabad SHA |Shabad SHA
23 Nagarkunta NAG
24 Polaram POL
25 Sardarnagar SAR
26 Tallapally TAL |R.Dosado RDO
27 Rudraram RUD
28 Tallapally TAL
Ranga Reddy (2/18)
220/132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 kV Line
Name Code Name Code Name Code Name Code | Category] Name | Code
1|Ibrahimpatnam RIBR Ibrahimpatnam F(IBR) |Tbrahimpatnam IBR {lbrahimpatnam IBA
2|(s) Skeriguda SHE
3 Eliminedu -
4 Raipole
5 Kandukur F(KAN}| Kandukur KAN |Kandukur KAN
6 Gudur GUD
7 Pulimamidi PUL
8 Bzchepally BAC
9 Nednoor NED
10 Mucherla MUC
11 Rachaloor RAC |Rachaloor BAC
12 Gundavaily GUN
13 Thimmmmmarpur THI
14 Lemur LEM
15
16 Mall F(MAL)|Bodakonda(Unmanned| BOD JBodakonda BOD
17 Yellamma Tanda YEL
18 Mall MAL |Mall MAL
19 Nallavally NAL
20 Kothapally KOT
21 Manchal F(MAN)|Dandumailaram DAN |Dandumailaram DAN
22 * |Nerapally NER
23 Mukkunoor MUK
24 Manchal MAN |Manchal MAN
25 Nomula NOM
26 Japal JAP
27 Arutla ARU
28 Tallapallyguda TAL
29 Turkayamzal F(TUK)|Turkayamzal TUR |Turkayamzal TUR
30 Manpeguda MAN
31 Yacharam F(YAC){Yacharam YAC |Yacharam YAC
32 Medipally MED
33 Gungal GUN
34 Chintapatla CHI
35 Chowderpally CHO
36 Nandivanaparthy NAN
Annex 3.2-1




Annex 3.2 Code List of Substations and Feeders

Ranga Reddy (3/18)
220/132/33 k¥ Substation 33 kV Feeder 33/11kV Substation 11 KV Feeder 0.4 kV Line
Name Code Name Code © Name Code Name Code | Category] Name | Code
1Medehal RMEDY Aliabad F(aL]) JAliabad ALl [Bavileela BAV
2|y S.V.SMilla 5vs
3 Turkapally TUR
4 Aliabad ALl
5 Tumkunta TUM
6 Jaganpuda JAG
7 Medicity MED JMedicity MED
8 Pudur PUD
9 . |Rajbllaram RAJ
10, 1CICT Ic1 [1CIC) Icl
11 Bharath Bio-Tech BHA
12 Bandamadaram | F(BAN)|Bandamadaram BAN |Srirangavaram SRI
13 Nutankal NUT
14 Railapur RAI
15 G.P.Pally F(GPP) G.P.Pally GPP [IDA DA
16 G.P.Pally GFP
17 Maisammaguda MAI
18 Duoolapally DGO
19 Kompally KOM |Kompally KOM
20 Jeedimelta JEE
21 Jayabheri JAY
22 Keshavaram F(KES) [Keshavaram KES |Uddamarri upD
23 ' Anantharam ANA
24 Laxmapur 1axX
25 Koltur KOL {Koltur KOL
26 'Thumukunta THU |Nalsar NOL
27 Shameerpet SHA
28 Thumukunta THU
29 edehal F(MED)|Medehal MED {IDA1 IDX
30 IDATI 2
31 Medcal Town MED
32 Kandlakoya KAN
33 Medchal Rural MER
34 Yellampet YEL
35 Ravalkole RAV
35 Shapurnagar F(SHA)| Aleap . ALE [Pragathinagar FRA
kY Aleap ALE
Ranga Reddy (4/18 - 1)
220/132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder -04 kV Line
Name Code Name Code Name Code Name Code | Category] Name | Code
1[Moulali RMOUL.G.Mint F(LGM)|Cherlapally CHE |Nagaram NAG
M Rampally RaM
k| Kurppa KUR
4 IDA Phse-1 D1
5 IDA Phase-H D2
6 ECIL EC1
7 Keesara KEE [Keesara KEE
8 ‘ Cheryal CHE
9 Moulali F(MOU)pMalkajgiri MAL [Suryanagar SUR
10 Anandbagh ANA
11 Durganagar DUR
12 Maliiikbarjunanagar | MAL
13 Moulali MOU |BMT BMT
14 HCL HCL
15 Meerpet MEE
16 Mirzalaguda MIR
17 Spectra SPE
18 Malkajgiri MAL
19 Moulali MOU
20 Flash Butt FLA
21 MNacharam F(NAC)|Mallapur MLL |AP.Foods APF
22 Bell BEL
23 IDA Mallapur Phase-I§ IDA
24 |Mallapur(V) MAL
25 Nacharam NAC |NILE MIL
26 [Laximd starch Lax
27 Telephone Exchange | TEL
28 Indian Extrusion IND
29 Multi Steel MUL
30 Sanjay Re-Roll SAN
31 Tunggabhadra TUN
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Ranga Reddy (4/18 - 2)

220/132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 kV Line
Name Code Name Code Name Code Name Code | Category] Name | Code
32|Moulali RMOUINGRI F(NGR)|NGRI NGR |Kalyanpuri KAL
I3((N) : SOOI SO1
34 Penguintextiles PEN
35 HMT HMT
36 Habsigunda HAB
37 NGRI NGR
38 Mohan Nagar MOH jLaxmi Nagar LAX
39 ‘ " |Kothapet KOT
40 Sainikpuri F(SAI) [Sainikpuri SAI Kushaiguda Xus
41 Kamalanagar KAM
42 A.S.Rao nagar ASR
43 Neredmet NAR
44 Saintkpuri SAl
45 Kapa KAP
46 Yapral YAP
47 Uppal F(UPP) {Uppal UPP [Boduppal BOD
48 Ind] Ghatkesar IND
49 Door Darshan DOO
50 Navabharath NAV
51 Uppal UFPP
52 Gangappa GAN
53 Ramanthpur RAM
Ranga Reddy (5/18)
220/132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 kV Line
Name Code Name Code Name Code Name Code | Category§ Name | Code
1[Puttapahad RPUT |Doma FDOM)IDirsampally DIR |Mallepally MAL
2l(s) Brahamapally BRA
3 Badempally BAD
4 Dirsampally DIR
5 Doma DOM |Doma DOM
6 Baspally BAS
7 Palepally PAL
8 Puttapahad F{PUT} {Chawdapur CHO [{Chowdapur DHO
9 Majidpur MAJ
10 Marikal MAR
11 Puttapabad PUT |[Puttapahad ‘PUT
12 Rusumpally PUS
13 Nancherla NAN
14 Kulkacherla PUL
15 Salkarpet F(SAL) |Salkarpet SAL jPapidiyal PAG
18 Gandeed GAN
17 Salkarpet SAL
Ranga Reddy (6/18)
220/132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 kV Line
Name Code Name Code Name Code Name Code | Category] Name | Code
Rama
1|Chandrapuram MRAMChandanagar F(CHA)|Chandanagar CHA |Taranagar TAR
2|(Medak) N Chandanagar CHA
3 Hafeezpet HAF
4 Miyapur MIY
5 Gachibowli F(CAC)|Gachibowli GAC |Lingampally LIN
6 ™) Gachibowli GAC
7 Kothaguda XoT
8 University UNI
9 Alind AL
10 Gridhar Ispot F(GRI) |Garge Steels GAR |Garge Steels GAR
11 (S) Vanasthalipuram VAN
12 Shankarpally F(SHA)|Donthanpally DON [Maharajpet MAH
13 (S) Janwada JAN
14 Shankarpally SHA |Shankarpally SHA
15 Parwada PAR
16 Kondekal KON
17 Dhobipet DH{)
18 SJB TUBES SIB ]Indi feeder IND
19 |Mokila MOK
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Ranga Reddy (7/18)
220/132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 ¥V Line
Name Code Name Code Name Code Name Code | Category] Name | Code
1|Shaprunagar RSHA |AFA-1 F(AF1) [D.P.PALLY DPP {Gagillapur GAG
2|(N) ) Dundigal DUN
3 Bowrampet BOW
4 Satyamcomputers SAT
5 Jeedimetla-1 F(IE1) {Jecdimetla-1 JEL |Phase-I PH1
[ (N) Phase-11 PH2
7 Phase-V PHS
8 Subhashnagar SUB
9 Agarwal Foundry AGA
10 Virco VIR
11 Sudarshan Drugs Sup
12 LR E2 L]
13 Jeedimetia-iI F(JE2) [Jeedimetia-il JEZ ' [Gajuralaramaram GAJ
14 (N) Kompally KOM
15 Suraram SUR
16 Phase-1I1 Ph2
17 {Phase-TV PHS
18 Phase-V PHS
19 Shaprunagar F(SHA)|Ushamullapucdi USH |Ushamullapudi UsH
20 (N) Shaprunagar SHA
21 Gajuralaramaram GAl
22 Chandragiricolony CHA
Ranga Reddy (8/18)
226/132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4kV Line
Name Code Name Code Name Code Name Code | Category] Name | Code
1|Shivarampally RSHI |Gaganpahad " |F(GAG)|Gaganpahad GAG |Manage MAN| -
2[(S) Shivashakthi SHI
3 Jai Bhavani JAL
4 Rajendranagar RAJ
5 (Gaganpahad GAG
6 NPA NPA
7 Torabimbagh F(IBR) |Ibrahimbagh IBR |Osmansagar 0SM
8 Military-I MI1
9 Military-TI MI2
10 . Peddamangalram PED
11 APPA APP |Himayathsagar HiM
12 Police Academy POL
13 Aziznagar AZ]
14 N.B.A F(NPA)N.P.A NPA |Kattedan KAT
15 Sivarampally SIv
16 N.P.A NPA
17 Shastripuram SHA
18 Upparipally UPP
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Ranga Reddy (9/18)

44

220/132/33 KV Substation 33 kV Feeder 33/11KV Substation 11 kV Feeder 0.4 kV Line
Name Code Name Code Name Code Name Code | Category] Name | Code
1jTandur RTAN|Basheerabad F(BAS) jBasheerabad BAS |Basheerabad BAS
20(S) Agnoor
3 Neelapally
4 Yallal YAL [Yallal YAL
5 Bennour BEN
6 Devnoor
7 Laxminarayanpur LAX [Chennaram CHE
8 Laxminarayanpur LAX
9 Dennur DEN
10 Karankote FEAR)Karankote KAR |Karankote KAR
11 Ogipur 0GI1
12 Tandur F(TAN)| Tandur TAN |Kodengal KOD
13 Water Warks WAT
14 Adikcherla ADI
15  Antaram ANT
16| Chengole CHE
17 -|Tandur Old TAN
18 ‘Turimamidi F(TUR}jPeddamul PED |Peddamul PED
19 Kandavatly KAN
20 Jangaon IAN
21 Kotepally KOT
22 Turimamidi TUR [Turimamidi TUR
23 Tatepally TAT
24, Bentaran BEN
25 'Vikarabad F(VIK) jDharur DHA |Dharur DHA
26 Kukkinda KUK
27 Gutkepally GUT
28 Vikarabad VIK |Vikarabad+P.Press VIK
29 AnanthGiri Gutta ANA
30 Sivareddypet SKA
31 Ekamamidi EKA
Ranga Reddy (10/18)
220/£32/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 kV Line
Name Code Name Name Code Name Code | Category] Name | Code
1{Bandlaguda RBAN|Abdullapurmet F(ABD}|Abdullapur ABD |Abdullapurmet ARD
2[(N) (S) Sanghi SAN
3 Anajpur ANA
q Film City FLM |Film City FILM
5 Peddamberpet PED |Peddamberpet PED
6 Taramathipet TAR
7 Ghatleesar F{GHA)|Narapally NAR IMedipally MED
8 () LPrathapapsingram PRA
9 Hayathnagar FHAY)}|Hayathnagar HAY |Mansurabad MAN
10 ) Mother dairy MGT
11 High Court Colony HCC
12 Autonagar AUT
13 L.B.Nagar LBN
14 AR ATR
15, Siris SIR
16 Hayathnagar HAY
17 'Vanasthalipuram | F(VAN)|Vanasthalipuram VAN [Vanasthalipuram VAN
18 {S) Bairamalguda BAL
19 Injapur INJ
20 Bandlaguda BAN |Askapuri AKA
21 Nagole NAG
GSI GSI
23 Huda NUD
24 Kothapet KOT
25 Saroornagar SAM
26 {Kamalanagar KAM
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Ranga Reddy {11/18)
220/132/33 KV Substation 33 kV Feeder 33/11kV Substation 11 &V Feeder 0.4 KV Line
Namie Code Name Code Name Code Name Code | Category] Name | Code
1jChandrayanagutta |[RCHA|Champapet F(CHA)| Champapet CHA |Siulthanvala S1U
2{(S) Champapet CHA
3 Karmanghat KAR
4 Balapur BAL
5 Meerpet MEE
6 Kattendan F(KAT){Kaitendan KAT |Kattendan-1 KT1
7 Kattendan-II KT2
8 Kattendan-111 KT3
9 Kattendan-1V KT4
10 . Balapur BAL
11 Mabeswaram F(MaH)|Maheswaram MAH [Maheswaram MAH
12 Lemur LEM
13 Ghatpally GHA
14 Timmalur TIM
15 Nagaram NAG
16 Mamidipally MaM |Pahadisharif PAH
17 Thukkunguda THU
1§ Mankal MAN |Mankal MAN
19 DA ] DA
20 Shamshabad F(SHA) [Shamshabad SHA |Om Jaibhavani oMJ
21 Shamshabad SHA
22 Narkoda NAR
23 Habeebullanagar HAB
24 sk ok
25 Shapurkalan SHP }indl feeder IND
26 " [Palmakunta PAL
27 "|Gandiguda GAN
28 Shapurkalan SHA
Ranga Reddy (12/18)
220/132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 XV Line
Name Code Name Code Name Code Name Code | Category] Name | Code
1|Erragadda CERR [Kukatpally FKUK)}Kukatpally KUK |Kukatpally KUK
2|{Hyderabad) Hydernagar HYD
3 Air force AIR
4 Venkatecohwaranngar| VEN
5 Bhagyanagat BHA
6 INTU INT
7 KPHB KPH
Ranga Reddy (13/18)
220/132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 kV Line
Name Code Name Code Name Code Name Code | Category] Name | Code
1{Ghanapur RGHA|Ghatkesar F(GHA)|Ghatkesar GHA INTPC NTP
2{(N) Medipally MED
3 Syndicate SYN
4 Ghatkesar GHA
5 Keesara KEE
6 Edulabad EDU
7 [Aushapur AUS
Ranga Reddy (14/18)
220/132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 kV Line
Name Code Name Code Name Code Name Code | Category} Name | Code
1[3ublee Hills CJUB [CMC F(OMC)|ESCI ESO |Guchibowl GUC
2|(Hyderabad) Napakramguda NAN
3 ESCI FSC
4 0T ur ot i
Ranga Reddy (15/18)
220/132/33 KV Subslation 33 kv Feeder 33/11kV Substation T1 KV Feeder 0.4 kv Line
Name Code Name Cade Name Code Name Code | Category] Name | Code
1Kothur HKOT|Kothur F(KOT)}Ameerpet AME |Ameerpet AME
2f(Mahbubnagar) Collur COL
3 Dubbacherla DUB
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Ranga Reddy (16/18)
220/132/33 &V Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder 0.4 XV Line
Name Code Name Code Name Code Name Code | Category] Name | Code
Mehaboobnagar |[HMEHSalkarpet F(SAL) ]Mohmmadabad MOH |Noncherla NON
(Mahbubnagar) Mohmmadabad MOH
Ranga Reddy (17/18)
220/132/33 kV Substation 33 kV Feeder 33/11kV Substatron 11 kV Feeder 04kV Lme
Name Code Name Code Name Code Name Code | Category} Name | Code
r&ﬁaswyel MSAD{Mormnpet F{MOMJMarpally MAR JPatlur PAT
(Medak) Marpally MAR
Snpuram SR
Momnpet MOM [Momanpet MOM
Barwada BAR
Enkatala ENK
Nawabpet NAW |Havabpet HAV
Arkatala ARK
Dulmamid: DUL
Ranga Reddy (18/18)
220/132/33 kV Substaien 33 kV Feeder 33/11kV Substation 11 kV Feeder 04kV Line
Name Code Name Code Name Caode Name Code | Category] Name | Code
Bollaram MBOLJ* ¥ F(**} |Reddy Labs RL1 }(HT)
{Medak) Reddy Diagonostic RED [(HT)
Reddy Labs ri2 JHT)
Kukatpally LUK j***
Y13
L2
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Code List of Substations and Feeders

Medak (1/7)
132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder
Name Code Name Code Name Code Name Code| Category
1)Siddipet MSID |[Rampur F(RAM)|Rampur{Nangnoor) RAM |Paiamakulu PAI
2 Narmeta NAR
3 Badojpadga BAD
4 Mittapally MIT |Bakrichepyal BAK
5 ‘Watsol (I) WAT)
6 Velkatoor VEL
7 Kondamrajpally | KON |Kodarajampally KOD
8 Katha KAT
9 Narmetta NAM |Narmetta NAR
10 Ponnal PON [Ponal PON
11 Rangampally RAM
12 Duddeda F(DUD)|Duddeda DUD |Bandram DAN
13 Deddeda DED
14 Velkatta VEL
15 Medinipur MED [Mangote MAN
16 Kulunurpally KUK
17 Lakdarama LAK
18 Kondapak KON |Kondapak KON
19 Nacharam NAC
20} Marpadaga NAR
21 Tornal F(TOM)| Tornal TOM
22 Irkode IRK [Irkode IRK
23 Chilapur CHI
24 Pothareddypet POT |Pothareddypet POT
25 Thalapally THA
26 Dubbak F(DBB)}Pedda Gundavally | PED |Peddagundavelly PED
27 Dumpalapatly DUM
28 , Dubbak DUB |Dubbaka DUB
29 Lachapet LAC
30 Habsipur HAB
31 Chellapur CHE
32 Ragothampally RAG [Raghgthampally RAG
33 Ramakkapet RaM
34 Gosanpaily GOS
35 | Akaram AKA
36 PeddaChikode RED |Chekode CHE
37 Potharam POT
38 Achmaipally ACH
39 Challapur CHA
40] Dharmajipet DHA |Dharmajipet BHA
41 Lachapet LAC
42 Raghavapur | FRAG)|Raghavapur RAG [Narayanraopet NAR
43 Chintamadaka CHI
44 Pulkur PUL
45 Laxmidevpally LAX | Laxoudevipally LAX
46 Machapur MAC
47 Gurrale Gondi GUR |Gurralagondi GUR
48 Jakkapur JAK
49 Kammarlapally KAM |Allipur ALL
50 Waterworks WAT
51 Kammarlapaly KAM
52 Machapur MAC |Machapur MAC
53 Pedda Kodurl F(RED){Narsapur(Shiddipef NAR |Lingareddypally () ; LIN
54 Market Yard (U) MAR
55 Narsapur (1) NAR
56 Karim Nagar Road | KAR
57 Peddakodur PED
58 Meddipally MED [Ihralumnagar IBR
59 Medipally MED
60 Ananthasagar ANA
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Medak (2/7)
132/33 KV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder
Name Code Name Code Name Code Name Code| Category
61 Thornal THO |Tornal TOR
62 Timmapur TIM
63 Nedipally NED
64 Condipally CON
65| Thukkapur [MTHU {Dommat F(DOM)|Dommat DOM | Dommat DOM
66 Suranpally SUR
67 Doulthabad DOU {inddupriyal IND
68 Konnaipally KON
69 Doultabad DOU
79 Chittapur CHI |Dharmayppet DHA
71 Chittapur CHI
72 Mothey MOT
73 Peddachpyal PED
74 Thukkapur | F(THU}|Thukkapur THU [Togita TOG
75 Yellareddypet YEL
76 Y. G. Kistapur YGK
77 Pouce Station POU
78 Mirdodd F(MIR) [Mirdoddy MIR | Mirdoddy MIR
79 Mallepally MAL
80 Andha AND
81 Mettu(Bandarpapply)| MET
82 Gudikandula GUD {Gudikandula GUD
83 Jangampally JAN |Jangapally JAN
84 'Veerareddypally VEE
85 Peddachepyal PED
86 Khajipur KHA |Khappur KHA
87 Ligapur F(LIG) [Lingapur LIN |Linpapur LIN
88 Venkatraopet VEN
89 Raipole RAI JRaipole RAI
90 Thirmalapur THI
91 Thmmakpally THM
92 | Anajpur ANA
93 Kothapally KOT
94 Pallepahad PAL [Pallepahad PAL
95 Vemulghat VEM,
96| Gajwel MGAJ |Gajwel F(GAJ) |Gajwel GAJ |Dharmareddypall DHA
97 Jagadevpur | F(JAG) {Jagadevpur JAG |lagadevpur JAG
98 Itikyal 171
929 Allirajpet ALL
100 Kodakandla KOD {Kodakandla KOD
161 Mohank K/S(T) MOH
102 Kuknoer Pally KUK
103 Burugpally BUR
104 Munigadapa MUN |Munigadapoa MUN
165 Basvapur BAS
106 Ganeshpally GAN ]Ganeshpally GAN
107, Pregnapur PRE [Pregnapur PRE
108 Serigiripally SER
109 Ahmedipur |F(AHM)} Ahmedipur AHM | Ahmedipur AHM
110 Pidched PID
111 Bejgoam BEJ |Bejgoan BEJ
112 Plingareddypally PLI
113 Gurmralasofa GUR [Waddepally WAD
114 Ramaram RAM
115 Machaipally MAC]
116 BangllaVenkatapur] BAN |B, Venkatapur BE
117 Yelkal YEL
118 Muktmamasanpally  |MUK
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Medak (3/7)
132/33 kV Substanion 33 kV Feeder 33/11kV Substation 11 kV Feeder
Name Code Narne Code Name Code Name Code| Category
119 Mulugu FMUL)}|{Mulugu MUL
120) ‘Vntimamidi ONT
121 Thunkakalsa THU |Tunkikalsa TUN
122 Narsapur NAR
123 Kokkonda KOK.
124 Gowraram |F{GOW}Gowraram GOW |Paamulaparthy PAA
123 Pathur PAL
126! Pathur PA2
127 Navodaya NAV
128 Wargal WAR
129 Express EXP
130 Markook MAR
131|Chegunta MCHE |Chegunta | F(CHE) [Chegunta CHE |Checunta CHE
132 Karnalpally KAR
133 Reddypally RED
134 Voiluru VOL
135 Yeldurthy | F(YEL)|Yeldurthy YEL [Yeldurthy YEL
136 Uppulingapur UrP
137 Shetpally SHE
138 Suraram SUR [Chandampet CHA
139 Suram SUR
140J Konapur KON {Konapur KON
141 Nizampet NIZ |[Nizampet NIZ
142 Chelmada CHE
143 Maskal MAS
144 Kalwakunta KAL
145 Mangalparthy MAN
146
147 Bonale F{BON}|Bonala BON [Bonala BON
148 B Kondapur BXO
149 Narlapur NAR | Narlapur NAR
150 Venkalapur (K) VEN
151 Nizmpur NIZ
152|Minpur MMIN{Minpur F(MIN) [Minpur MIN IMinpur MIN
153 Kodpak KOD
154 (NPDCL) [N1Zampet
155 Podochanpal| F(POD) {Podechanpally POD |Podchanpally FOD
156 Gandharpally GAN
157, Narsing1 F(NAR) | Narsingi NAR |Narsingi NAR
1584 Narsampally NAP
159 Sankapur SAN
160 Vallebapur VAL
161 Tekmal TEK |Ellapally ELL
162 Tekmal TEK
163 Kodapak KCD
164[Kowdipally |[MKOW|Ch.Ghanpur | F(CHG){Ch.Ghanpur CHG
165 Engandia ENG
166
167 Kowdipally [FKOWRKowdipally KOW {Kowdipally KOW|
168 Devaipally DEV
169 Mohobad MOH
170F ‘Venkatraopel F(VEN){Venkatraopet VEN
171 Amsanpally | F{(AMS)|Amsanpally AMS [Amsanpally AMS
172 Kongode KON
173[Medak MMDK|Medak F(MDK)[Medak MDK [Medak T-I(U) MD1
174 Medak T-TI(U) MD2
175 Komtur KM
176 Ausalapally AUS
177 Balanagar BAL
178 Kuchanpally KUc
179 Nagapur NAG
180 H Ghanapur HGH
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181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

226

227
228
229
230
231
232
233
234
235
236
237
238
239

Medak (4/7)
132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder
Name Code Name Code Name Code Name Code| Category
NSF F(NSF) [NSF(Mombojipally] NSF
Pillikottala PIL
Shankarampq F(SHA) |Shankarampet SHA [Shankrampet SHA
Jangarai JAN
Maadoor MAA
Shalipet SHL |Shalpet SHL
B.B.Pur F(BBP) |B.B.Pur BBP {B Boopathipally BBP
Burugupaily BUR
Sardana SAR
Wadi WAD [Wadi WAD
Dhupsinghthanda DHU
Ramayampet} F(RAM)|Ramayampet RAM |Ramayampet RAM
Konapur KON
D. Dharmaram DDH
[Akkannapet AKK
Laxmapur LAX JLaxmapur LAX
Tunigandla TUN
Industl (T) IND
Katryal KAT
Pathur PAT |Pathur PAT
Shamnapur SHA
Narayankhed |MNAR [Narayankhed F(NAR)[Narayankhed NAR [Abbenoa ABB
Rayalamadgu RAY
Regode REG
Pipri PIP
Narayankhed NAR
Shankarampd F(SHA)|Shankarampet SHA [Shankrampet SHA
Mizampet MIZ
Velur VEU
Alladurg ALL
Regode REG
Bodagatiu BOD
Kalher F(KAL) |Kalher KAL |Kalher KAL
Kanapoor KAN
Mardi MAR
Sanjeeveraopet SAN [Sanjeevaraopet SAN
Kadpal KAD
iBachepally BAC [Bacheppally BAC
Ramreddypet RAM
Poosalpahad | F(POQ) |Poosalpahad POO |Mandoor MAN
Shapur SHA
Borancha BOR |Dhanwar DHA
Nap NAP
Waser ‘Waser WAS
Tadakal TAD
Manocharabad |[MMaAN|Masaipet F(MAS)Masaipet MAS [Masapet MAS
er Lingareddypally LIN
PD Shivanur PDS
Islampur 1SL [Islampur ISL
Nacharam NAC [Nacharam NAC
Vallur VAL
Chandaipet CHA { Chandapet CHA
Makkarajpet MAK
Toopran F(TOQ)|Toopran TOO |Toopran TOC
Ravelly RAV
Padalpally PAD
lAsian Coffec (T) ASI
Gonepally GON | Gonepally GON
Ramunipatla RAM
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Medak (5/7)
132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 k¥ Feeder
Name Code | Name Code Name Code Name [ Code| Category
240 Manoharabag FIMAN)fManoharabad MAN JKucharam Kuc
241 Mulugu MUL
242 Kallakal F(KAL) |Kallakal KAL [Kallakal KAL
243 K. P. Steel (B) KPS
244 Karan Textile (I) TEX
245 Shivampet | F(SHI) [Shivampet SHI |Shivampet- I SH1
246 Shivampet-If SH2
247 Donthy CDN
248 Indl Feeder IND
249 Pambanda PAM
250 Sikindlapur SIK
251|Gummadidala (MGUM]Gummadidal| F{GUM)|Gummadidala GUM [Kanukunta KaAN
252 Abgrobel (1) ABG
253 Bell Remedies (1) BEL
254 Narsapur | F(NAR)|Narsapur NAR [Narsapur NAR
255 K. Maddor KMa
256 Narayanpur NAR
257 Avancha AVA
258 Reddypally RED
259 Kothapet KOT |Kothapet XKOT
260| Lingojigda LIN
261|220/132 kv Jimnaram Jinnaram N
2621(RRS) Dundigal DUN
263 Gaddapotaram GAD
264 (RRS)
265|Bollaram MBOL |Kukatpally | F(KUK)
266 Bachepally | FBAC)
267 Shathavachand F(SHA)
268 Bollaram Bollaram-I BO1 |Soubhagya sSou
269 Pavan PAV
270 Bollaram-11 BO2 §Charminar CHA
271 Vipla A%
272 Kottam KOT
273 Rupa RUP
274|132/11kV Boltaram
275|Zaheerabad |MZAH |[Zaheerabad | F(ZAH)|Zaheerabad ZAH |Zaheerabad - 1 Zal
276 Zaheerabad - IT ZAz
277 Ranjole RAN
278 Aligole ... ALI
279 Mannapur | F(MAN)}{Mannapur MAN {Hottab HOT
280 Manapur MAN
281 Gopanpally GOP
282 Magdoompally MAG
283 Malchelma MAL [Malchelma MAL
284 J Malkapar IMA
285 Parsapally PAR
286 Satwar SAT [Satwar SAT
287 Jarasangam | F(JAL) pJarasangam JAL Kuppanagar Kup
288 Jeerrlapally JEE
289 Ratkode RAI
290] Hadnoor F(HAD)|Hadnoor HAD |Rejintal REJ
201 Hadnoor HAD
202 Nyalkal NYA
293 Mamicigi MAM]|
204 Chalki CHA |Raghavapur RAG
295 Challa CHA
296 Nap W.W. NAP
267 Raikode RAI |Raikode RAI
298 Pampad RAM
299 Pipalpally PIP
300 Metalkunta MET [Metalkunta MET
301 Rajol RAT
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Medak (6/7)
132/33 kV Substation 33 kV Feeder 33/11kV Substation 11 kV Feeder
Name Code Name Code Name Code Name Code| Category
302)Jogipet MIOG [Jogipet F(10G) Nogipet JOG [Togpet JI0G
303 Dakoor DAK
304 Dhanura DHA
305 Posanpet POS
306 Shankarmpet SHA
307 Chitkul F(CHI) [Chitkul CHI {Chitkul CHI
308 Seelampally SEE |Seelampally SEE
309 Faizabad FAl
310 Gadipeddapy F(GAD)|Gadipeddapur GAD {Gadipeddapur GAD
m Muslapur MUS
312 Alladurg ALL |Alladurg ALL
313 Chilvera CHI
314 Medikonda MED {Alladurg DRG
315 Devanoor DEV
316 Khadiraad KA
317 Laximisagar | F(LAX) [Laximisagar LAX |Laxmisagar LAX
318 Pothirepdypally POT
319 Talclma TAL
320{Pashamailaram{MPAS |Isnapur F(I1SN) |Isnapur ISN {Patodia PAT
321 Muthangi MUT
322 Ida -1 m
323 Ida - IT D2
324 Rudraram PUD
325 Widia WID
326 SOL F(SQL) |SOL SQL [Sol Town SQL
327 Dexo DEX
328 Inole INC |P. Kanjarla PKA
329 Indresham IND
330) EPI
Manjeera
331 ‘Water F(WAT)JE P IP(Pashamailaram) | EPI
332 INOX F(INO)
333|R.C.Puram Gachibowli
334 Patancheru
335 Ambuja
336 Manjeera W.W.
337 NSL I
338 Annapurna Foils Annapurna Foils | ANN
339 MIG MIG
340 Kollur KOL
341 Chandanagar, Chandanagar CHA
342 Ashoknagar ASH
343 Giridhar Ispat GIR
344}Sadasivpet |MSAD {Jogipet F(JOG) | Nizampur NIZ [Nizempur NIZ
345 Venkatapur VEN
346 Mudaipet MUD [Singoor SIN
347 Mudimanikyam MUD
348 Puikal PUL
349 Sultanpur SUL |Sultanpur SuL
350 Korpole KOR
351 Manjeera  |F(MAN)|
352 MRF F(MRF)
353 (RRS) |Vikarabad | F(VIK)
354 Kohir F(KOH)}Kohir KOH |Kohir KOH
355 Nagireddypally NAG
356 Sajjapur SAJ
357 Digwal DIG |Chintalghat CHI
358 Digwal DIG
359 Global Bluk Drugs | GLO
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Annex 3.2 Code List of Substations and Feeders

Medak (7/7)
132/33 KV Substation 33 KV Feeder 33/11kV Substation 11 KV Feeder
Name Code Name Code Name Code Name Code Category
360 Munipally |F(MUN)|Munipally MUN [Budhera BUD
361 Khammampally KHA
362 Jackwell JAC
363 Athmakur ATH |Athemakur ATH
364 Yellaram YEL
365 Priyadarshini F(PRI)
366132/11kV Sadasivpet
367 Kandi MKAN [Sangareddy-1 F(SR1) |Sangareddy-I SR1 |Sangareddy - 1 SR1
368 Sangareddy - 1I SR2
369 Sangareddy - III SR3
370} KAL
n Kandi KAN
372 Kolsa KOS
373 Water Works WAT
374 Rajampet RAJ |Kalabcur (Filter bed)
375 Sangareddy-II SR2 |Sangareddy - 1 SAl
376 Sangareddy - II SA2
377 Sangareddy - III SA3
378 Kondapur KON [Kondapur KON
379 Marepally MAR
380 Gangaram GAN
381 Malkapur MAL {Malkapur MAL
382 Mundevunipally MUN
383 Pepst PPS
384 Ismailkanpet ISM |fsmaitkhanpet IsM
385 Arutla ARU
386 Erdanoor ERD
387 HFC-1 F(HF1) |Cheriyal CHE |Kandi KAN
388 Kalvemula KAL
389J Indrakaram IND
390 Cheriyal CHE
381 HFC-11 F{(HF2) [TurakalaKhanapur | TUR [Borpatra BOR
392 Doultabad Dou
393 Indl INL
394 Hathnoora HAT [Hathnoora HAT
305 Gondaraipally GON
396 Sikindlapur SIK
397 Nasthipur NAS
398 BharathStrip{ F(BHA)
399 Isnapur F(ISN)
400 BDL F(BDL)|BDL BDL
401 Nangigama NAN
402 Alkabir F(ALK)
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Annex 3.3 Frequency Records in May and November 2002 and 2003

Annex 3.3 Frequency Records in May and November 2002 and 2003

(Hz)

Da May-02-2002 Nov-02-2002 May-02-2003 Nov-03-2003

Max Min Max Min Max Min Max Min
1 47.78 47.75 4971 49.44 50.65 49.42 49 85 49.10
2 4792 4787 50.84 4929 50.38 49.62 50.25 49.70
3 47.96 47.88 50.25 50.00 50.40 49.73 50.15 49.60
4 4795 47.86 50.75 48.58 50.62 49.48 50.10 49.30
5 47.86 4784 50.00 49.96 50.75 49.64 50.15 4950
6 47.86 4781 50.44 50.17 50.34 49.25 50.25 49.20
7 48.01 47.82 50.41 4913 50.14 49.14 50.50 49.50
8 4850 47.87 49.67 49.59 50.32 49.64 49.85 49.40
9 48.53 47 88 50.72 4975 50.26 49,50 50.50 4955
10 47.86 47.86 50.25 49.77 49.95 49.15 50.25 49.40
13 50.01 4786 50.86 48.65 50.50 49.85 50.20 49.55
12 47.96 47.83 50.77 48.69 50.21 49.60 50.32 49.50
i3 4780 47.80 49.05 48.61 50.25 4975 50.20 49.45
14 47.90 47.81 49.06 48.88 50.70 49.65 50.15 49.50
15 47.99 4778 49.40 4931 50.42 4912 50.20 49.65
16 4824 4795 49.09 48.84 50.35 49.32 50.10 49.75
17 4970 48.10 4987 49.37 50.24 4930 50.25 49.34
18 49.76 4777 49.95 49.42 50.18 49272 49.85 49.42
19 4788 47.84 49354 4938 50.15 48.65 50.00 49.50
20 47.90 4787 4936 49.16 50.23 49.43 4985 49,47
21 47.88 4786 49.83 48.05 50.56 49.50 4993 4625
27 47.86 4783 49.35 49.16 50.10 49.26 50.12 4932
23 4784 47.84 4971 49.35 50.35 4915 50.15 49,52
24 48.02 47951 4915 48.95 4982 4932 50.12 49.62
25 47.96 47.77 49.97 49.79 50.28 49.45 49.85 49.42
7 I N R 49.42 4890 50.50 49.48 50.05 49.52
77 4882 47.89 4935 49.07 50.25 49.50 50.20 49.30
28 5000 [ 4790 4939 49.09 50.22 49.45 50.15 4935
29 48.85 48.16 4954 | 49.25 49.85 49.00 56.05 49.40
30 48.55 47.86 49.62 49.33 49.80 49.10 5035 49.60

31 4905 47.88 - - 49778 4921 - -
Max. 50.01 48.16 50.86 50.17 50.75 49.85 50.90 50.17
Min. 47.78 4775 49.05 4858 4978 48.65 49.10 48.58
Ave. 4834 47.87 49.84 49.26 50.28 49,38 49.84 49.26
SD 0.680 0.080 0.560 0.420 0.256 0.255 0.560 0.420 |
%Max 49.69 48.03 50.95 50.51 50.78 49.88 51.00 50.50
%Min 47.00 4770 48774 48.45 49,77 48.88 48750 48.50

Source : LDC, APTRANSCO
Note: SD stands for Standard Deviation
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Annex 3.5 Summary of Outage Records Collected

Summary of Outage Records Collected for 2002/03 (1/4)

4

132kV System 33 &V feeder] 33 KV substation| 11 kV feeder]  Cause recorded Number of outages Durztion of outages (Min) Remarks
{Mother substation) Cause | Equipment| 33kV | F1kV | Total | 33kV | 11kV Total
HKOT AME AME x 14 14 3,158 3,158
(Kothur) cOL x 30 30 4,645 4,645
DUB X 21 21 6,330 6,330
HRAM SHA DHO X 25 235 3,133 3,135
KON X 15 15 1,720 1,720
PAR X 48 48 4,176 4,176
SHA X 40 40 2,305 2.305
MRAM GAR VAN X 50 50 - -
(R.ama Chandrapuram) SHA DHO x 25 25 3,135 3,135
KON X 15 15 1,720 1,720
PAR x 48 48 4,176 4,176
SHA x 40 40 2,305 2,305
SIB IND X 2 2 295 295
MOK X 1301 130 12,816) 12,816
SHAM HAB x 45 45 3,582 3,582
NAR X 48 48 4,792 4,792
oMY X 25 25 2,082 2,082
SHA X 69, 69 4,633 4,633
MSAD VKB X 77 7712292 2,262
(Sadasivpet) MAR KAL X 24 24 5,755 5,755
MAR x 17 17 1,403 1,403
PAT X 43 43 6,468 6,468
SRI x 21 21| 4,254 4254
MOM BAR X 59 59 1,123 7,123
ENK X 127 127, 17,296 17,296
MOM x 10 10 676 576
MPT X 11 11 . 675 678
MRP X 1 1 45 45
MVP X 125 125 13,4350 13435
NAW ARK x 174 174 5,453 5,453
NAW X 13 13 490 490
UL X 283 283 10,588! 10,588
MEAN MAL MAL X 444 524|  968| 51,854| 101,618{ 153,472
{Kandi) MUN X 675 675 103,335 103,335
TWN * 157 157 22,190 22,190
XKoT x 150| 150 29,710] 29,710
KON KON X 279 356]  635] 47,2400 5767 53,007
TER X 261 261 63,018 63,918
MAR x 477|477 0
BAN x 430, 430 105351 105,351
MNAR BOR BPR x 679 154|  833] 70462 4,135 74,597
{Narayankhed) DHA x 213 213 ]
NAP X 191 191 2,731 2,731
POO MAN x 599 518| 1,117| 68,575 33,829 102,404
SHA x 373| 3713 33,168, 33,168
GUD X 21 21 3,239 3,239
KAL MAR % 422, 368| 790| 52,640 89,540 142,180
KAL b4 422 348 770| 52,640 88,895 141,535
KAN x 423 360| 7B2| 52,640 88,466] 141,106
MSAD JOG x 169 169] 16,797 16,797
(Sadasivepet) KOH X 156 156] 15,779 15,779
MRT X 22 22] 2,825 2,825
PSML X 24 24] 1,220 - 1,220
MAN X 87 87 4,315 4,315
MUN X 119 119] 9,173 9,173
VIE X 167 167] 13,071 13,071
SAD SAD x 72 395| 467| 4,739 26,987 31,726
BUD X 63 169 232 4,876 56900 10,566
TSM X 63 192| 235| 4,876] 6,849 11,725
MAN X 71 789  860| 5068 119,433 124501
J10G NIZ NIz x 113 156] 26%| 11,840| 5,245 17,085
VEN X 143 197 340 16,740 12,205 20035
MUN MUN MUN X 220 2611 481] 17.504| 2,253 19,757
CHA ATH x 19 147| 337( 22,433| 5,248 27,681
YEL X 144 194]  338| 14.956) 6,101] 21,057
RBAN F{(VAN) x X 1 81| 3.747 3,747
(Bandlaguda) ABD | ABD X X 122 122 5,730 5,730
ANA x X 42 42 2,920 2,090
SAB X x 1 1 950 930
SAN X X 47 47 3,400 3,400
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Annex 3.5 Summary of Qutage Records Collected

Summary of Outage Records Collected for 2002/03 (2/4)

132 kV System | 33 kY feeder| 33 KV substation] 31 kV feeder| Cause recorded Number of outages Duration of outages (Min) Remarks

(Mother substation) Cause |Equipment| 33kV | 11kV | Total | 33kV | 11kV Total

PED PED X X 57 57 2,084 2,084

: TAR X X 33 33 1,108 1,108

RFC R¥C X X 51 51 710 710

VAN BAL x x 19 19 1,080 1,080

INT X X 31 31 1,835 1,835

NGO x x 7 7 265 265

VAN X X 42 42 2110 2,110

BAN ALK X x 55 55 661 661

GSI X X 34 36 226 226

NAG X X 106| 106 1,798 1,798

HAY ATR % x 24 24 203 203

AUT X % 38 38 382 382

HAY x X 26 26 148 148

HCO X X 12 12, 228 228

LBN x X 33 33 453 453

MAN X x 29 29 459 459

MOT x x 51 51 468 468

SIR X X 34 34 719 719

KOT KaM x X 91 91 4,090 4,050

KOT X X 162 162 6,310 6,310

LNR x X 39 39 1,995 1,995

MAN X X 7 7| 245 245

NOD X X 48 48 1,070 1,070

SAM X X 155 155 5,061 5,061

9|RCHA 33 F(KAT) X 57 57| 4,684 4 684 |Bus 1, TR 2 are included

{Chandrayanagutta) CHA ALK & othd  x 3 3 i8 18,

BAL x 297 297 5,185 5,185

CHA X 76 76 863 863

KAR x 179 179 2,554 2,554

LBV-T X 1 i 2 2

LV-I x 21 21 134 134

LV-II X 1 1 5 5

MEE X 251 251 2,606 2,606

SLU © X 35 35 386 386

KAT KT1 X 109 109 2,456 2,456

KT2 X 87 87 2,547 2,547

KT3 x 95 o5 2,319 2,319

(KT4 X 101 101 2,553 2,553

BAL X 132 132 4151 4,151

MAH GHA X 23 23 2,583 2,583

LEM X 25 25 2,115 2,115

MAH X 2 2 270 270

NAG X 18, 18 2,007 2,007

TIM, X 20 20 2,480 2,480

MAN ST X 175 175 4,895 4,895

MAN X 132] 132 5579 5,579,

SHAM HAB X 45 45 5,582 5,582

nar x 48 48 4,192 4,192

oMJ X 25 25 2,082 2,082

SHA X 69 69 4,673 4,673

SHP GAN x 4 4 215 215

IND x 5 5 468 468

PAT. X 4] [ 800 300

SHA X 7 7 2,155 2,155

10|RDHA CHE x 87 87 64 764,

(Dharmasagar) [PAR X 134 134 1,524 1,524

PRA x 13 13 682 682

SHA x 63 631 2,804 2,804

CHE AL x 70 0 11,913 11,913

CHE X 7 7 715 715

GUD X 10 10 2,025 2,025

GUN x 9 9 2,290 2,290

KOT x 24 24 4,400 4,400

MUD X 61 61f” 6,130 6,130

SHE X 1 1 210 210

STA x 4 4 300 300

(Bus) X 1 1 120 120

MAN MER X 37 37 3,239 3,239

OHN x 63 63 9,342 9,342

PUD x 55 55 8,049 8,049

Annex 3.5 -2
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Annex 3.5 Summary of Outage Records Collected

~ Summary of Outage Records Collected for 2002/03 (3/4)

132 kV System | 33 kV feeder| 33 kV substation] 11 kY feeder]  Cause recorded Number of outages Duration of cutages (Min) Remarks

{Mother substation) Cause |Equipment} 33kV | 11kV | Total | 33kV | 11kV Total

SUFP X 68 68 2,652 2,652

MOI HiM X 264] 264 35,243 35,243

KAN X 250| 250 34,233 34,233

MOL X 33 33 3101 3,191

PED X 250| 250 33,300, 33,300

SPS X 70 70 6,110 6,120

SUR X 268) 268 35,168] 35,168

PAR GAN x 31 3 1,434 1,434

PAR X 21 21 261 261

ROOQ x 17 17 431 431

RAK x 20 20 764 764

SHA X 31 31 942 942

SHA NAG b 24 24 8,945 8,945

POL X 9 g 3,375 3,575

SAR X 16 16 3,955 3,955

TAL RAO X 19 19 284 284

RDO X 23 23 399 399

RUD X 3 31 574 574

TAL X 42 42 568 568

11|RIBR BOD BOD x X 158 158 2,048 2,048

(Ibrahimpatnam) YEL X x 158| 158 1818 1,818

DAN DAN X X 116] 116 1,809 1,809

MUK x X 75 75 1,137 1,137

NER X X 133; 133 1,624 1624

1IBR ELM X X 57 57 1,028 1,028

IBA X x 134] 134 2,448 2,448

RAP x x 135 135 1,935 1,935

SHE X X 50 90, 2172 2,172

KAN BAC x X 106 106 1,159 1,159

GUD X X 60 64 B48 868

KAN X X 69 69 814 814

MUC % X 90 90 1,611 1,611

NED x X 221 221 3,139 3,139

PUL X X 64 54 1,005 1,005

MAL KOT x X 156) 156 2,762 2,762

MAL X x 95 95 1,497 1,497

NAL X X 123] 123 2,092 2,092

MAN ARU X x £9 69 1,091 1,091

JAP x X 86 86 1,569 1,569

MAN X b3 65 65 1,566 1,566

MOM X x 111 111 1,380 1,380

TAL X x 142 142 1,590 1,990

RAC BAC X X 206 208 474 474

GuD x b 54 54 921 921

GUN X X 170, 170 3,106 3,106

LEM X x 167 167 2,258 2,258

RAC x X 155 155 1,850 1,850

THL X X 133 133 2,190, 2190

TUR MAN X x 126 126 1,774 1,774

TUR X X 151} 151 2,621 2,621

YAC CHI X x 91 91 1,452 1,452

CHO X X 123 123 1,861 1,861

CHU x x 26 26 305 385

GUN x X 173 173 2,583 2,583

MED X X 163| 163 1,969 1,969

NAN x X 98 98 1,451 1,451

YAC X X 63 63 _1.144 1,144

I2({ROTEH) 777 LNPOOR BAN X 215f 215 6,267 6,267,

CHR X 268| 268 10,801 10,801

LAY X 1761 176 1,609 1,609

13|RPUT CHW X 29 29 684 684

{Puttapahad} DOM x 99 991 4,344 4,344

FUT X 34 34 1,550 1,550

SAL X 139 135] 4,743 4,743

DMA BSP x 39 K3 279 279

DMA X 42 42 716 716

FLP X 41 41 353 353

DSP BRP x 54 54 1,128 1,128

DSP x 25 25 310 3104

MLP X 32 32 433 433

Amnex 3.5-3




Annex 3.5 Summary of OQutage Records Collected

Summary of Outage Records Collected for 2002/03 (4/4)

61

Annex 3.5 4

132 kV System |33 kV feeder{ 33 kV substation| 11 kV feeder| Cause recorded Number of ouiages Duration of outages (Min) Remarks
{Mother substation) Cause |Eguipmnent] 33kV { 11kV | Tota) | 33%V | 1ikV Total
PUT KUL x 7 7 408 408
MAN X B 8 960 950
ruT x 6 6 875 875
RUS X 6 [ 1,290 1,250
SKP GAN X 31 31 252 252
PGDL x 42 42, 659 659
SKP b 39 3% 577 977
14|RSHI APP AZI X 148| 148 10,977} 10,977
(Shivarampally)} HIM x 60 60 3,665 3,665
POL X 1 1 30 30
GAG GAG x 31 3 150 150
JAI X 35 35 1,033 1,033
MAN x 29 29 536 636
NPA X 17 17 419 419
RAT X 46 46 565 565
SHI X 18 18 276 275
IBR MIl X 118| 118 5,955 5,955
MI2 % 16 15 401 901
QSM x 96 96 4,124 4,124
FED X 77 77 2,236 2,236
NPA KTD x 109 109 2,456 2,456
SHA X 47 47 -
5TV x 102, 102 2,429 2,429
UPP X 132] 132 4151 4,151
15|RTAN BAS X 206 206] 8,822 8,822
{Tandur) KAR x 107 107] 6,137 6,137
TDR X 1 1 10 10
TUR X 101 101] 3,084 3,084
VIK x 58 58| _3.850 3,850
BAS AGN X 114| 114 8,005 8,005
BAS X 74 T4 2,758 2,758
NLP X 127 127 14051} 14,051
BHA DHA X 7 7 58 58
GUT x 77 77 15,863 15,843
KUK X 63 63 14,531 14,531
KAR KAR x 68 68 4,111 4,111
MTK b4 70 70 7,381 7,381
OGI X 161 101 7,840 7,840
PED JAN x 32 32| 2,894 2,894
KAN X 20 20 3,357 3,357
KOT x 85 85 8,828 8,828
PED X ] 6 430 430
TUR BEN X 12 12 1,865 1,865
TAT x 48 48 6,700 5,700
TUR X 1 1 S0 50
VIK ANA x 52| 52| 4,451 - 4,451
FKA x 103| 103 7,761 7,761
SKA x 178 178 11,899 11,899
VIK- x 165 165 6,034 6,034
BAM X 1 1 110 110
BEN x 151 151 9,797 9,797
DEN X 217 217 30,970 30,970
SAN X 100 100 11,135 11,155
VAL x 2 2 15 15
YAL X 133 133 8,709 8,709
YAL + X 98 98 1,155 1,155
b X 1 1 5 5
TTL 16 244 6,376 23,522 29,898 611,984 1,760,718 2,372,702
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H4E SCADA VAT A

5 4EFE SCADA AT A

FEIIIETE SCADA OHEEFZRETHZENENTH D, JOWERITAE SCADA HEE%E
BIfE SCADAWEBATSEZLETHY, PUTEERTS,

o FHIROEMRMPHMEIEREZERL. #HREHEEZM LTS,

o BESPEREEHALAFTHILICLD, BEROSY vy TERLEHNICHERLED, T4
— Y OEWMERERBELTD. TOHR, T4 - FOFIRBRCEHEEDAZEMT S I ENT
&5,

BARICiE, BEED SCADA HEERATEFROENEBETUIER - L Thilh, 20k
D, B SCADA H8E%E, HTOL3ICHE SCADA WHEAT A LNEENS,

o ERHUEBHEMAEBLIUVERE - BREHIEBEDS
o HBEY AT AT L BEE SCADA ~NDEER

4.1 B4

BRFIIRODEAT THBEKD.
® HIf# SCADA > A5 ADFEM
® {d%E SCADA ¥ AF ADE AR
® filE SCADA A5 LADIRE

4.1.1 BEI7F SCADA > A5 ADEEM

BEE(D SCADA ¥ A5 LV, BEERZBER (33kV/11kV) @D 11kV 7 ¢ — 5 HHres £ T& R
BEHAHOREBEL TS, £9. ZOVATALAERPEREREICDODWTHREL, ZOHBE.
5, BCE SCADA BEEOMINCED, REAN— R 27BNV 7 2 P E&HAEICL,
SCADA ¥ AT LAWERDHENIKMRT 5.

4.1.2 E0E SCADA B A &5t

HE & T B8 SCADA VAT LADREERFDOD, VAT LABECERREERL,
A QSR EMEICDOWTHIET 5,
m SR

—BLERRE : BE7F SCADA DEHBIEERE L TWAEBHELENE, ZThroHd 70—
FERBET S,

—FR eI BRIEE, T BAREOBRFE LREOEREME R LT S,
n FEATFLAOFEMO 707 v

—1 REMASHRRZRER, NEERORKOER, SEEREONWT 7407 v 7
REEITD,
w EREHET

— 2 AT AEROBE
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74— OEFBEARCEE - EREREBEORE, 10Ea—F I AFLORRK, EE
ERHEEE RTU) LO2Ea—F I ATAEOFEEIRNRETDONT, WERKEETI.
— A ANERE DAR RS

74— OB, HIH, 2R EOBEICTONT, BICEHENTWADMS 7 U~y
VEERRED DL, EOBEEEEERICIND AN EIT DN TRHT 5,

—BEAT LORE

T4 — 5 OEBERFEIZRME S TBRR-DCC & MBEFEICDNWT, B, 71— 7)),
KT 7AN—r—TNERNBHFEEZREI, N~—FoxY, BREHOKREZEITI.

— 2T LAOREOFR

BARKPICEMT 288, DCCOOY B a—F A7 AOHE, ERKBOLXBEAZBIVY
AT AR DEHIZ DWW THRNT 5,

m ZRAOHE

—BRET T LT 7o RRNABEBFAORFERICETNT, Y AT LUEHR, HERMOK
B, FRBERELZECDOVWTHERETS.

m EARTEORR

— % REENOEARDNT, T4 ¥ OEEHHEROSEECEREOBRNS, EA
D74 —FBEBEETEBLUEAT X 42kDEEEBIT, BAT—ARTBTL2ERRE
ZOWTKRRT 5,

4.1.3 EREE SCADA Y RAFADIEER

DLTOEHZNEE L SCADA VAT LAOREERRET S,

m U7F SCADA A5 A LB SCADA EiE D& A

HHEOIATFAERB LUFOEE, BIEVATA, BRORERZEIZTOWTHEML, B
4 AR=ENTNS DMS 2T AE0E SCADA DEADOKHEMRIZTDWTIRET 5,

m %5 SCADA Y AT LD

EHIARD L UERERAHEEORE, BF BREHEEBEORE, DMS & OEE (DMS
WaE E T OBEPBRE, BEI AT L (ER, #HR X7 7 AN—ORE) REEARER
ERBL, BERATFAMEEROERT S, COBA, BATREBH - 74— FORMA
WISCTIRET B AT AEENRA SR HEEIEH 5,

M T ANDEBAGTE

Bf7Z SCADA Y AFADMRBREBHT 4 —F OEHENE, BEEELRSEZBHRLZBEBARNER
B EZ, BESCADA DE T4 —F~NOEAFEERET 5.

A
BAGEICHE LR, BARRAKCDODWTHEELRAHFEZEERET 5.
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4.2 BLTE SCADA > R F ADFEM

BEF D SCADA A5 A, ELEBREERT (3kvA1kV) D 1KV 74 —F L > WEBETE2ER
ERHHOBEREL TV, £7, ZOVATABRCEEREDWTHEL, ZOHRENS,
ELEE SCADA HEBEDA IS, RERN— R 7B IRV 7 My 7P EZHREIZL, SCADA
AT AREBROREHCIRWMT B,

4.21 BLff SCADA D 1 /RFAE

21 KAETIE, UHE SCADA DEEAEEEICDNT, MBEERNCE DWW THAEL . £4.1
W2 DRERERT .

7 4.1 BIfF SCADA B

HHH BE

a. BRI R Hyderabad T, Ranga Reddy /0 10 B & ESF DU 7 EH/N—L T
V3%, Hyderadad /& South, North, Central IZ51#1, Ranga Redyl0 Bi5{k%
170y 7 &UT, FHFFT SE(Superintending Engineer)? Bl B & 41T
W5,

IRFE, SCADA IXZ OHHT, EEELERN (220/132kv) 13 fEFT,
BHEER (33/11kV) 93 EFRZERFEOES L THD, Hyderabad
@ Erragadda I8 E & 11TV % DCC(Distribution Control Center) THH &L
HENTNWB,

b BEZAT L BEATFLIE, BREMERD AN~ 2 OFEEREHET, 2 DI
(5 411 BINNT=F oy NT—T THEREN TN S,

—DIX, TDMA(Time Division Multi Access)H 2. (H.0 R 2.3GH 2 )
T 220/132kV ZEFHE 5 5013 DCC + AL EMFE R SREHETH S,
Er, EEERIATLAT—IREEZBORDT B,

H 35—, MAR(Multi Access Radio) 5T (849~935Hz DET 9 X
OREFEEEFER) T33mkv ZEFRHEZEEL, REFD O TDMA EilF
EHEE T HBEMTH D,

c. DCC 2 2Ea |DCCiZld, ABB A# O SPIDERVATALADVEAINTINS, £-F
—FATAE | D SCADA 77U~ g >H¥—1NE 1 £EO DMS (Distribution

= Management System)} 7 7' r—3 g Y —NBLY, Tl IvHOY

(B 4.2 18 —NRIBEREENTNDS, UL, T—FR—ZOMERK, A>T+
A, REBROBE - BNREEFROL P27y 7027 —=)l®
B"EEZRRET,

ki, 2 BOBEROY—NNHD, EEHRICREINTND
RTU(Remote Terminal UnityE At LT 33kV 74—, 33kV #, 33/11kV
ERFOERRES TN,

EHiz, fEEBEICE, 4 BOERAT -7 AT—a VIRRESNT
W5,

KREOER) - BHEHOE, BE - BHU AL, LiF— MER,
REERRRED L D77 SCADA BEED TN, A AT LIS
SeFA DMS ##6EE UT, JEE AL, EHREFRTES, FHEPS Y
BROBRE EHEEDEFL TS,

HEEEBHO RTU (BRREFZEBIN TN ZEE SCADA BEW
HEset (AMR) BRREBEN, RIU- EBHANS I —/N - BEFEt
w27y TRANy TR~ EINDb DR > TN S,
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(£ 4.1 Continue)

HH

B

d. DMS 77U %4
—3 g fEEE

LIFD K 572 DMS BEEEAY, SCADA YV 7 hyx 7 REHFSN TS,
-Emergency load shedding (HV BH%%)
FR—FPEWOTIN—T2RE LT, EET 8. SHREE
Bi<lzed, 2 A7 7OEMEFIEEZRAL TS,
-Load control (HV EiZ)
Y—7 an g OB, BV BERAO 7 « — YAl aik
LT UZNEA L TEMEEEFIRNEE NS,
-Automatic meter reading (HV HEZ%)

APTRANSCO D HV KOBAEM (8, ET%%) OBEFAA—S
DA%, RTU 204 U TaAH R AR EER. —OMER, Bk
EHIE, BEOAN - BEFE, FICRBERRREOFNLTER
ELUTHATES.

-Fault location

AR —F ORBEMORE &2 BHEEZ IREICT 588,
-Load balancing

BARR R EICEEROY v TIREET OB,
-Automated mapping and facilities management(AM/FM)

WSO SO0, BHOSMN< v TERigeE.
-Trouble call management system

APTRANSCO T, BEMN L HE 5N A B BERE 1 {EPTICED 21%8E.

ZOTEHE DCCILERT D Z &ICLD, DCC OF RV —FIMFEDST
FEfTw, BHOEIRLENFIREICES.
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: TDMA Central Station
: TDMA Repeater Station
: TDMA Out Station

B . MARS Remote  Station
<" :MARS Network

d—p : 2.385/2.479 GHz

«—p :2.343/2.437 GHz
<—> :2.371/2.465 GHz

| TDMA : Time Division Multi
T Access

MARS : Multi Address Radio
‘ System

(1) Medchal 132kV

(2) Gummadidala 132kV

(3) Bolarun 132kV

{4) RC Puram 132kV
- . (5) Gachibowli 220kV
T ">, Erragadda (6) Jubilee Hills 132kV
% 2 1 Dee (7) Gunrock 132kV

(8) Moulali 220kV

(9) Chillalalagudda 132kV
(10) Ghanapur 220kV
(11) H.Sagar 132kV
(12) Bandlagudda 132kV
(13) Chandrayangutta 220kV
(14) Imlibum 132kV
(15) Asifnagar 132kV
(16) Sirararamapalli 132kV

...... Vidyut Soudha

B0 4.1 Hyderabad SCADA ¥ AT LADFw FT—7 5k

4-5
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(Offline computer room)

Colour
Hard  Copier

Alpha numeric

{Computer room)
Application Server  Application Server DMS Server Programmer's -
Computer A Computer B Computer ‘Workstation v
—— S To Control
r _—I D Center
[ [
DEC DEC
Repeater Repeater
S0FA 90FA
LAN A.
LAN B ‘JT
DEC DEC
Repeater Repeater
90FA 90FA
| I : l i ‘ | I To Offline Computer
. Room
RCS A . RCSEB >
RCS: Remote Communication Server
(Control center)
Operator Operator Qperator Operator
- Workstation-1 ‘Workstation-2 Workstation-3  Workstation-4
To Computer
Room
O L] OO OO
L | [ ] [ |
DEC - DEC
Bridge 90FL Bridge 90FL
LAN —
IANB T
CISCO
Router 2611
LANC ‘l

Alpha numeric

o Terminal Terminal
i3
To Computer PCA PC2
& |
DE DEC
CBridge Bridge
90FL 90FL
LANA —4
LANB
42 DCCIAVEa—~F AT 5

4-6
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SOWA@%@%E%.43KT?O_®%&@%Tﬂﬁﬁ{ 14 ERREFAL X
9&?%%@(5%
> 53
DCe l———"* gg
o .
i 4_.._5—'_;"1“111
i| ®rTU P
! b ——=—0———*RTUn2 R RIUZ2
! CB !
132kV Y gy ; %M sW W
CB i
:: —
% rl SW
'I E ', ?{l RTUa1 RTUR2
I B | T
I ot
«—

APTRANSCO | APCPDCL

43 HEOE SCADA HEHE
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422 SCADARED 7 4O0—T7 v HE

SCADA ZHET D20, KOBEEICOWTHT I F—NX—bh~OMEWMOICHAEL =,

74— YRR OEENE

DMS (Distribution Management System)#RE (0% A Fr 48 S liRfL
Bl SCADA OEE T AT LHERL

Tt =¥ QOEYIEEPEIR IR

EEFORHER EHER

BE%F SCADA D7t

(1) 71— EBHOEIRLIE

BB SCADA Y AF LAEBADENO 1 DI, 74 —FIZERIC K DEBNRRELZHE,

ZOERZEHLLAEREOWMDTEIETH B, TORD, 74 —FEHREROEL
MBFFEOTRKITOWTHERVAEL =

(@) FIE

AAWERROUEFIEERT . 74 — Y FHNRRELRTERNEEBITR-2HE,
FERTIEERZ O X DRAEUET S &H&IT, TEFRDDS Call Center (Urban area D
AL DCCIZEREBL TS ZOFEHEMH 5N, FOC(Rural area DIFEIL SS ITHEL T
5T OBEBINNCBEERENAS, P 11kV 74 —FHRSEFRELT, BEERERPLD
VIR TN, CBD FHHNH 5.

Rural area Tld, HBaFRAEBR S HBERT 2B QO HEWSEHRHH- ) BEBEZHRAD.
INTERDE S A, ARy —LHEEKE D EREROFEERTS. 74 —F
WWEo T, FEORHEERE (KPEEE, HEEF 41 21 AREINTHD,
NTT4—FE2HNORTTHEET 58S H D, Urban area T, Call Center BFIZA ST
BWMOBEETD &I, 11KV 7 14— 512 CBD B NRFHADOKEEZTD.

(b) {SEEEFR

— R, 1 EOEEELIIN T —F T 10~15 9, BE 30~60 2 THD. —4H,
BHAEICBITS, —FoLEMOoBERVHATc I, FREFEER2ELT,

- Interruption: EWNHD B0 ZLLTFDH D)
- Break down: WO @0 EETHD)
DEIBRGVH B,
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#4383 SCADA Y A5 A

Substation | :
- Try re-close 1 or 2 times in DCC automatically. Fault
(- - Call (1912) from customers
Call Center (33kV)
_(BCC)
i )
. v
( Urban area J i CBD (1kV) f------ » - Inspectors
, (Central Break Down) A
] [ Substation
:' !
v v
""""""""" » - Inspectors
FOC (LV)
(Fuse of Call) Dttt - Call from LV customers

[ Rural area E

- Restoration period: 10~15 minutes for small feeder, 30~60minutes generally

K44 74 —FEREEIRRBE

(2) DMS 3 HETE B H A DEBSEIEAL

%ﬁsamAyX?Amm,%E,mm(ﬁﬁvﬁﬁxyfyX?A)®y7bW17ﬁ
ERHEENTND, TNSEEEIZERE SCADA THEAITREDHBOTHD, TOEELOELIR
MERAITRT, i, 1 RUEYEOBERTHS,

FHUSEHERENREETH Y, RICAMNT AR LZoTNWS, 26, 1€
N, BGEERER LB IV D AERICER SRR TS 5.

3 4.2 DMS BRES A B SRIEAL
Function Priority
a. Emergency load shedding (for HV customer)
b. Load control {for HV customer)
c. Automatic meter reading (for HV customer)
d. Fault location
e. Load balancing
f. Automated mapping and facilities management (AM/FM)
g. Trouble call management system

I [l [ on

(3) B2 SCADA DBER AT LAD—HEMRE

HHEOBESATAERIL, BEiZ, M 41 KRLAEEBOTHES, 2T, BE SCADA
BABOBESAFLEBRED, HIATFAEHELE—RE2R 45 TRT. 7—V 7 -
RAY EERNBERAOMKEBEZH-CLEEHREBEL, B LEBL DCCEF— L EEE
TREETHD, COEBEDCCEYY—IZREL., BHE, SrEEEDCCEII—LE2H
HTIHIRBEAONS,
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@132kV SS (TDMA Qutstation)

33kV SS (MARS Remote station)

RTU

Tansducer

B

Vo1

RTU

Tansducer

T

V 1

33kV SS (MARS Reémote station)

RTU

MARS MARS
RTU TDMA (Master) | 7| (Remote)
F Y
Polling
Master (55)
Tansducer 1 1 -RF
— 1 |/ pJ =remeeee -Control wire
I T I r‘ r -Optic fiber
Pole top Pole top
VI RTU RTU (Fecder)
@33kV SS (MARS Remote station)|, MARS
. TDMA MARS
RTU (Repeater) (Master) 4:’ (Remote)
y Y
Polling
Master S)
. A
Tansducer -RF
"""" ~Control wire
I I I r -Optic fiber
®nccC MARS
TDMA MARS Y—P (Remote
(Master) (Master) :
FEP i
(Front end iszg (SS)
Processor) aster
Y .
-RF
"""" -Control wire
Computer -Optic fiber
System '
Pﬂ;{?P Pclhi;{;)p (Feeder)

Tansducer

B

V1
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48 SCADA AT A

@) 74— EHHEELUT « —FFHERE

BlfE SCADA OEARM DS, 74 —FEK, BAEW (BH) BIORERRRZLE,
). i, BB IXUERHEOBEIIDNTD

T4 — RN THEELE (E 4.6

AELz, TORRERMER 4.2 10RT

Section SW (ON)

Capacity: Max. Load/
SS ~

/

Alternate Line (OFF)

>
-

Spur Line

46 74 —FREEHE

Frorﬁ other feeder

& 43 BTOHROBBTHD, 74— FLHDOFEICDVWTHSB L, BRXERMIL Ranga
Reddy B & O Hyderabad & HIZIEE U TH 54, £33 Ranga Reddy 5 Hyderabad & 0 %
£<, FEHE - BRI Ranga Reddy DIESIWKZRETH B,

=43 T4 —THREER

Ranga Reddy Hyderabad

ltom North | South | Total North ] Central | South | Total Total
Number of substations 22 13 35 30 14 17 61 96
Number of feeders 121 58 179 178 87 102 367 546
Max. load (A/F) 111 107 109 100 100 116 104 106
Length (km/feeder) 9.9 123 | 107 47 5.0 39 45 6.5
Sec. SW (Nos./feeder) 2.0 1.5 1.8 1.6 1.4 1.5 1.5 1.6
Spur line (Nos./feeder) 4.2 5.5 4.6 4.9 4.7 5.0 4.9 438
Aliernate line 0.5 0.9 0.6 1.7 1.3 1.8 1.6 1.3

(Nos./feeder)

Qutage I+B(Nos./F/M} 5.7 9.1 6.9 42 3.7 4.6 4.1 5.0
Outage I+B (Minutes/F/M) 56 171 93 78 62 82 75 81

I: interruption, B: breakdown, F: feeder, M: month
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4.3 BLEE SCADA AT ADEA

FE T, BLHF SCADA OHBRFMERTHZ2EBHICONT, ERBEFHOLANS, HE
SCADA BEAQHEEIZ DWW TERIT 5. FFEI3 M422() 74 —FEHBEBIUT + —F R
HE) T4 —FH0, REHSDOEHF—FITHINTITD.

4.3.1 XRHH
- BE7F SCADA DEBEBHIASD 106 DEBEFRD S5, F—F QRENTE N 96 DLBFITK
577, 106 DEBHMOEONRIIDWTIE, E44ITRITEBOUVTH S,

TREOHMIIRMNER 4217, FOEEER45ITRT.,. JOHRIIE, YU T OES
ﬁﬁé HBIZDWTHHBIN TS, FROBHEOER, k@@ﬁatﬁ«~xmma
BRRE L WEICE S Tna,

F44 EE W%&GDP\]RR‘

Total Area
106
North ‘ South
49 - 57 :
Hyderabad City Ranga Reddy Hyderabad City Ranga Reddy
34 15 33 . 24
EHV 33/11kV EHV 33/11kV EHV 33/11kV EHV 33/11kV
(132/33kV) (132/33kV) (132/33kV) (132/33kV)
4 30 3 12 2 31 4 20

#z45 BB T4 —TRBIMEERER

Ranga Redy|Ranga Redy|Ranga Redy] Hyderabad | Hyderabad | Hyderabad | Hyderabad | Hydera, +R.R,

Ttem North South Gross (1) North Central South Gross (2) (1 + (D
Current{A/feeder) (a) - - 110.6 107.0 109.3 1000 100.4 116.1 104.0
Maximum load|Apparent power .
(kV A/feeder) (1) 2,107.2|  20386] 20824] "1,9052| 19128| 22119| 19814
[Fower Bacior (B) 0.85 [1X:5 055 055 U85 053 U85
Load factor ( ¢)° — . 0.7 0.7 07 0.7 0.7 0.7 07
Average load(kW) (2) 172538 1,2129| 1.230.0] 1,33.6] 1,1383| 13161 1,1789
{ryfeedey/M) (d) 55.6 170.7 933 78.1 622 815 747
Outage period [ eceder™) (3) 667.2] 20484 11196 0372 T46.4 978 §06.4
Qulage energy (kWhifeeder/Y) (4) 13,942 41,410 23,120 17,707 14,158 21,452 17,613
Substation Nos 22 13 35 30 14 17| 61 96
FeederNos(e) © -~ - . 121 58 179 178 87 102 367 546
OQutage energy (KWh/Area/Y) (5) 1,686,952 | 2,401,778 | 4,138,494 | 3,151,799] 1,231,774 2,188,152| 6,464,092 10,602,587
(Rs/kWh) Rs| 46.5 4.000 4.000 4.000 4.000 4.000 4,000 4.000
Tariff {£) {US3/&Wh) uss] 1 0.086 0.086 0.086 0.086 06.086 0.086 0.086
(Yen/kWh) Yen| 120 10323 10323 10323 10.323 10323 10323 10323
Carif incom 1R 6,747,810 | 9,607,111 |16,553,978 | 12,607,198 | 4,927,094 | 8,752,609 | 25,856,360 | 42,410346
: (US$/Yy 145114 | 206,605] 356,000] 271,123| 105959| 1882281 556,051 912,050
reduction (6) ey 17,413,702 | 24,792,545 | 42,719,942 | 32,534,704 | 12,715,082 | 22,587,378 | 66,726,113 | 109,446,055

()=(a)x11kV>3"

(b): ICA Information booklet
{c): O&M data
@)=y

(3)=(d)=12

{(B)=(2)x(3)/60

E)=(4)x(e)

©)=()x(0)
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4.32 BHFEI AT ADER

(1) BEAORERBREERRE

FEFHROEAN TR IEREHIZONT, K 471273, KO DICCOMIZET 2%
BRRAOT7 4 — YL 2B ETOHEL, B TOEEIZINZ SCADA 27— 5 BHERD
HZNEERHHEINTWS,

(2) B¥7F SCADA ICEBT AER

A FEEYEEIHEEE LT, BTOREZEHLTWS, CThH5EHEEOS BT, B
77 SCADA OHEIZEHTHH DB LR, BlE SCACDA HEENLEIZ/RZHEEND 5.

(a) BENEIEER

FIRER

ELERZEERN O 33kV fIZId GC(Group Countered) T 88 LR BE I N THARLV 2HD S
B 1 B0 3 HEER R L —(Buchholtz + Temperature ) ZVEEL/ZIFETH, GC L 2B
BNENT 5. COHE, BEfOETEHED SCADA NSENT T &AHERN, Zhid,
GCJEWIRRN 2 B OEEHRICHBIZ/Z > TNENETH B,

EER:
FNFNDOETERD 3kV HIENBEERET S,
(b) HRERHE

IR : [RAETEE (AB AT v F) WEHHATH S,
KER  BRMET %

€ FZURF2—YER

FEAAAHRERENERANTVS, BERAN T —FPEBEL-BE,. EREHEFR
Nas b AW

WER P UATA—VEREAERCEET S,

(o) BEESBIADL v #i35
KPRt TRATRET 5.

(e) BB L VERIZROEH

FED SOXERAELTEMAL, SCADA "o DESTHEES A VhoREMBTES
£ 5,
@) 1kV 7 1 — 5 OEH

100 7 > XY EREICGERT 5. Baid, FHWHEEA 2005 ObOHREHLNTH Y, B2k
W T 4 —FADON Y 27y TEMRICTBEDTHD. DFD, NwIT7vTLTh,
T4 —HEBFHD 200A FBBALENWEIIERTAEDTH D,

4-13
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132kV BUS T v <« Disconnecting SW
“"Circuit Breaker
132/33kV 132/33kV
Interfacing point:
Lv v Metering point between

— TRANSCO and DISCOM

[? %] 33kV ‘i]
Feeder
132/33kV 8§

(APTRANSCO) |

Disconnecting SW !
%I ™ Circuit Breaker

% 33kV I/C (Incoming)%

33kV BUS GC Breaker
(Group Countered Breaker)

1

1

I

1

I

]

1

]

1

i

1

S T 5

'! : 33kV Measuring: H

! 'Y Current, Voitage '
i D e e —————— = - ]

| g :
: 1 11kV (LV) Measuring: '
L T Conem ol | 331KV 33/11kV
; | PEEVAR VARH, W' |
i i 11kV Feeder; '
i ! Y Current, Voltage !
1 L k
i

| I—ij
1

1

1

é Qut-door Type

i 33/11kV $S

b et (DISCOM)

! 33kV I/C (Incoming i
} 33kV BUS $ (= )[% i
s - :
: i 33KV Measuring; : DiSCOIlI]ECﬁIlg SW i
i | YCuent, Volage | BUS COuDler i
i MemmzzzoooooiiiizoL, ‘_Circuit Breaker
1 . 1 .
[ UKV@V)Messuing: | 33/11kV 33/11kV :
t «  TVM; Cumrent, Voltage :
i i PEEVARVARHW | ;
! ) 11kV Feeder; ! i
1 Y Current, Voltage ! _ BUS Couvler :
i ;

> In-door Type
TV 33/11KV SS
; (DISCOM)

47 EEFROBEERS I UERERE

4-14
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(3) BCE SCADA DR

BEicii <=k 21z, BIfE SCADA IEEMLTEFRO 7 + — Ve X TEERB S &
LT3, LLliadis, BE SCADA BEEIERT B 74—V EBRBLOVOELRBWOE
BHBNIHEIIHEEDS, SCADA VAT AICFOEBNEEIN TS, IS O, Wi
BIZT7 4 —FAROTEE|LEERL, EEOADEREERT 5,

INSEAEICIA, FRRFLAEEIESHMARNIEZEADE (RTER 4.2) EiF
TREDEGHEEEEZLSNS.

BHNT S AN £ B O AEMENED X UOBEREHRIIUTOL S, ZTH5AE
EHFETE 5.

(a) BEHENE

BB L BEAEIEENE (WhL, 74 —F %7 D KR TEET B,

E (kWh/year) = MA x V x 3'? x PF x LF x OPM/60 x 12 (months)
MA: ARERAEBI (A), V:11kV,PF: 7138 (.85,
LF: B3R 0.7, OPM : A BMEERE (5))

COFEMRERMER 431377,

(b) BE7 4 —FAENSV ABEICL BN ABAEENE
BRAAMBBLUANNT Y AROUABHRENEL, Cho0EEFELICESE
HEHBELUTEETE S,

R B

Em (kWh/year) = 3 x MA® x Ru x L x 24(h) x 365(days) x LF x DLF

MA: BAEY, Ru: 7+ —F R (Obm/km) ,L: 7 —%F Fkm), LF: #E5H (5
BHHEK | BRBHBRR) = aF + (1-a)F = 0.553 at a= 0.3 F(E)=0.7, DLF(Dispersal loss
factor : 3 HUIRKAIRED) : 0.33 RIEEER 37

BWTHENT AR
El (kWh/year) = 3 x LA x Ru x L x 24(h) x 365(days) x LF x DLF

LA: G589 > ARER, M3 EIZFAT.

Z OFTERERERGER 4.4 1T7R 7.
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4.3.3 EHREt

(1) BEEFE

B ERTU BEXUESHEYE Y — (DCC) OROBREFEIZE, £46DX3250NE
Z5N5. FFEE, FhENEN, Emids, ARAEERTE, &% Radio) &XET77
- /N— (Fiber Optic Cable) ZMNZFEN, BEHRABEOREEOZMNS, 77 A N—1IE
12 Hyderabad TIEMNR DEGERIEATBOAATRETH 5. EEREEAX PLC) 1, ¥
WTEEEERAROZDERTERN,

46 BEFROHE

FHik A R
DRERCHEEREEIN— FOoREN-BHEOEEN— D AOETFERD B.
” TE, GBS OEEEREN,
W |RTU OBGYEFTIC E BERD 5.
B IE DIEERNE S,
XAHEROKREENAZTVESIESRBASHOZENRENWESEOA
s HH. B2 0 AF],
L — 7 B OEERIIAS. LEERORPICHBREETIHEGND
Do
B BN A TE S, A OIE RN,
B L B HIC L ANE~NOBEVRELS
(Vo 55 570) NAEEND D,
E B RICIIE R T ER N,
EEEREE, BFEAKEN, A — T VRS E B R B DA,
Y7 7o N— PREBBENTERLD, F— 7 I iREEDOH T WEERD HRIZV.
e, |DEBGDIR S THD. GBS BAVNE WEE IR TERN,




i

H 4 3 SCADA ¥ A5 A

(2) BRI

4.8 WHEMEHEOTEMAZERL Tnd, BHEEIL, BIE SCADA AWy, HoXIiCk
BT REWETHS,

Step 1: Section 2 TOFEKIZK D, 7 —FiElE (CB) MVEHRIN5.
Step 2: CB MK L Section 1 NREEI N5,
Step3: 74 —FOE 1 KHMEEE Sw) AHARINS.

Step 4 : TFAFE > TWHOT, CB FAEERBMENS &R, SWILKERADY 73N
%,

Step 5 : CB FHEEKIN, Section 1 WHBEEINS., ZO&LE, H1SWiEDy 7E—FIZ
IaoTWha®, BRELERN, '

Step 6: 125K Section 3 I 7 1+ —F 5 ﬁ%@éh%}o

Sectionalizing of Section 2 and Resteration of Un-fault Section

Feeder Feeder Section Section ‘
CBon [ SWoff SWon [ | RTU

LJ':H] - (Step 4}

- E (Step 1) | g E,‘ZH]
GEE‘E:}D ”DEQTEQ—T&T]
- g - =
£ &a R
—-— " —n (Step 2) —i- = (Step 5)
~— - — ‘#H] - » E]r_m =
—-— EI:H] = fi]ﬂ § LJ,:HE (Step 3) it - ﬁjﬂﬂ E],}EI .(Stepﬁ)
ERCTENEE =40 = (g
e mos  ® G R
T ® T

48 HBASBESTE

4-17



EAE SCADA VAT A

@) BIED « —hoDNy 79 TICKBERNI R

49 HEMNS VART3 D0 T 4 —FBEEORERLTWS, 74 —FDEDKRR
HENMBERENSNRN 77 v THRETELIHEAIT/IE > TS, HESWIXERIIEK
XNTHEY, 74— YERE2EHLENSHERESEMND CADEDBAINS,

[ CB(Normal)off [N CB (Normal)on []SW (Normal)off [N S‘;’U(N‘”mal) on
—

Substation ' Distribution line

$gmgﬁ
gthﬂgtthﬂ

= .
0

Economical Connection (3.5 SW/feeder)

Feeder 1

Feeder 2

Feeder 3

1R

Feeder 4

49 BMNTCADRDDT 4 —F HEEF
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4.3.4 BRI

IEBRERME (NPV : Net Present Value)li& 2 FiIWT I A M £1T S, JOAEIRREDOSEREICH
LEZERNFETSHD, D, BRPFEETHLLENDNTNS,

() PATALABRRIAX B

9, B SCADA BRGOIARIDOWT, 1 FEEAXFEOT—YOREZT>RE. Z
DIEREER 47 KFET. TOBRICETNT, BRRBEOIAEZRD, YATLABAORHE
HEEfT> TN 5,

(2) YRTABAAUY B
BlFE SCADA AL X BB EL T, RO3IEEFWY LTz,

(a) FERBEORD EMIBED - HSNADRITE
BEREIRIZIDONVTIE, T43203) @) TEICANAER, ZOEBROEEEIIX ) FHH
RICLB T4 —FEHMCED LD TL 5. FAE, 1DORLHEHE T2 DORAIC
TA—FESFHE, BEROMBEILENT 12 ITEAL, D, TOHRE LR
H 12 KD TS, CORR, FEROERFLEENRBBINSOEO 14 1XEP>T D, T
ik, #BELENERD 34 REET DI EEZERT S, ROENRHAES, BESEH
BERHUTOEBDTH S,

v R =2: BEBNEHS 34 (14 (EBRDEBD)
v Ko =3: BEENETS 8/91-1/9)
v KA =4 BRENEEE 15/16 (1-1/16)
) 74 —FBENSVAICLBZO0REHEDER
MEBHRICONTIE 1432 (3) (@) THRREEBVTHD. AM/NT 2 ADERITIE
HLWDONHD, HELBOOMENERTESRTIILRNS, FMHTIEESIERZZOX
FEALZ.
(c) BEBIER
FOE SCADA EAN, EHHEKWE2KEHHEURBERENFHEZEBETLIEICRD, &
BROEEHORPETREILT 5, SLENT1AOEEEEEL 2.

(3) EHEFTMEIRRMY

ERQEIZEDL, MEmOMIERHEE 4.8 IURT. TORKIE, & - $ROED,
HEBOPMMLEFRICONTHEENTN S,

4-19
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7 4.7 HKRER

Exchange Rate
uss$ Rs Yen Yen/Rs
1 46.5 120 - 2.58
M Pole mounted device Bold font: original value
Ttem unit Rs Yen Remark
Materials [ Construction | Materials |_Conslruciion
{Example in Japan)
Controle cable Automatic SW 142,360 26,956 367,380 69,564
method Power supply transformer device| 41,543 8,982 107,208 23,180
(metallic,optic fiber)|Pole mounted RTU 209,360 36,659 540,284 94,604
Sub total set 393,263 72,597 1.014,872 187,348
Distribution PLC  |Automatic SW 142,360 26,956 | 367,380 69,564
method Power supply transformer device| 144,658 12,717 3732312 32,819
Pole mounted RTU 193,860 30,661 500,284 79,124
Sub total set 480,878 70,334 1,240,976 181,507
Current senser device 24,800 11,548 64,000 29,800
(Example in Indiz}
Radio Frequency  [Antomatic SW
4 .
method {with pole top RTUs cum set 362,500 933,484 L25xbelow
tranceiver and 3 phase PTs) 290,000} 748,387 Value in 1996
Pole mounted RTU cum tranceiver 2t DTR | device 221,250 570,968 I.ZSXIJ-B]OW
: 177,000 456,774 : Value in 1996
(O1d) | Remote metering HY service 412,500 1,064,516 1.25xbelow
with Pole mounted set
:::i LKV breaker, metering 330,000 851,613 Value in 1996
{Latest)|Remote metering HV service
GSM Modem(12500Rs) set 13,500 1,500 34,839 3,871
A SIM Card{1000),Labour(1500)
{Read DTR or LV} |LV,CT TVM with box(10000)
’ Modem(12500),SIM Card(1000)|set 23,500 1,500 60,645 3,871
Labour inc. wire cost(1500)
Data : Development of 'Distribution Automation' Project at 33/11 KV Gachibowli S8 jeintly with M/s CMC Limited.
M Communication device
j Rs ] Yen |
ftem ueit Materials | Construction | Mategjals | Constraction Remark
(Example in Japan)
Controle cable .
method{metaltic) Master RTU (DCC) device | 9,687,500 116,250 | 25,000,000 300,000
Distribution PLC | Master RTU (DCC) device |- 2220000 116,250 ) 20,000,000 300,000,
method Repeat RTU(SS) 3,875,000 38,7501 10,000,000 100,000
Sub total set|11,625,000 155,000 1 30,000,000 400,000
Metallic cable(20c{10p}) km | 212,738 400,094 549,000 1,032,500
Fiber optic cable(16c{16p)} km 116,250 581,250 300,000 1,500,000
Radio communication tanceiver device 27,125 78,008
(Example in India}
Radio Frequency  {Communication €quipment(SS)
method (MARS Masiersadio Towes, A set 5,775,000 14,903,226 1.25xbelow
Cables Commupication UF 10d Texting cqpipmeat) 4,620,000 11,922,581 Value in 1996
Substation RTU with .
tranceiver, transducer/TVM, ) ““955,000 2,464,516 1.25xbelow
'Tele signal and tele comand device
& » 764,000 1,971,613 Value in 1996
charger etc.
Data : Development of Distribution Automation' Project at 33/11 kV Gachibowli S8 jointly with M/s CMC Limited.
iif;‘;tf’“‘““'“c" MAR System (Master or 300,390 775,200 1.2xbelow
Repeater Station) 350428 546,000 Vatae in 1098
MAR System (Remote | ] | 61,572 158,895 1.2xbelow
Station at 33/11kV 5S) 51,310 132,413 Value in 1998
RTU(96staus inputs, 72
4 . 1
Analog inputs, 48 control 490,987 1,267,046 1.2xbelow
outputs for 33/11kV §85) 409,156 1,055,886 Value in 1998
RTU(99stans inputs, 72
Analog inputs, 48 control 855,360 2,267,381 1.2xbelow
outputs for 33/11kV §5) 712,800 1.839.484 Value in 1998
Data : Contract Agreement of SCADA System {April 1958
. . . 25,000 64,516 "_|minjmum
Fiber optic cable(12 to 20 ¢) km 50,000 ) 129,032 p——
{Remarks) Fiber optic cable has atready been laid by M/S Reliance in Hyderabad city (65,000km in India} and can be leased for commun
M DAS{Distribution Automation System) Master System
(Example in India) i
Radio Frequency  [Remote Communication 12 320,418 1.2xbelow
method Server (Reddundant RCS ser | 2859 7380, ;
: 360} 2,383,260 6,150,348 Value in 1998

. Data : Contract Agreement of SCADA System (April 1998)

4-20
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&K 4.8 MO AL

4-21

Item _ Value Remarks
Social Discount 0.05
Price Index Increasing 0.01
Exchange Rate Yen/US$ 120
Rupee/US$ 46.5
Yen/Rupee 2.58
Facilities :
Feeder Number  (Nos/SS (RR and Hyderabad) 6.00
-{Feeder Length  |km/Feeder(RR and Hyderabad) 6.50
Construction Cost(Rs)
Materials(India) 362,500
SWATD et Construction(Japan)] 72,597 435,097
Pole Mounted | sw,RTUetc,(for |Materials(Japan) 480,878 551.912
Device (per unit) PLC) Construction{Japan)] 70,334 i
Radio Communication Materials(lndia) 13,500 15 000
Device (GSM Mobile)| Construction(India)| 1,500 o
_ Materials(Japan) 212,738
Communication Metaric Cable Construction{Japan)| 400,094 612,832
Line (per km) o Qo Materials(India) 50,000
Fiber Optic cable Construction{Japan)| 581,250 631,250
Materials(India) 490,987
ForRFatSS (RT0) Construction(Japan)| 49,099 540,086
Materials(Japan) 3,875,000
Far PLCASS 4 Construction(Yapan)| 38,750 | 13720
MAR for RFat 5§ | Materials(India) 300,390 330.429
(MAR Master)  [Construction{Japan)| 30,039 ’
RTUetc. at S8, | MARforRFatss |Materials(India) 61,572 67.729
DCC per unit) (MAR Remete) | Construction(Japan)] 6,157 ’
‘ For Metallic Cable, [Materials(Japan)  |9,687,500
Fiber 2t DCC  |Construction(Japan)| 116,250 9,803,750
Materials(India)  |7,750,000
For PLE & PCC Construction(Japan)| 116,250 7,866,250
Materials(India) 2,859,912
RCS forREatDCC Construction{Japan)] 116,250 2,976,162
Maintenannce(%) 3
Benefit Estimate
Tarrif(Rs/kWh) 5
Outage Encrgy Reduction kWh/Feeder/Y(RR and Hyderabad) 19,729 *1)
Loss Energy Recovery kWh/SS/Y(RR and Hyderabad) 97,096 (*1)
Woerkers' Number Reduction Rs/SS/Y {1 120,000 |One person
(*1): Refer to Annex 4.4
Outage Energy ;055 Encrgy No. of No. of
(kWh/Y) Recovery (kWh/Y)| feeder substation
Ranga Reddy 4,772,941 6,287,610 179 35
Hyderabad 5,999,138 3,033,577 367 61
Total 10,772,079 9,321,187 | 546 96
Average 19,729 97,096
g (kWh/Feeder/Y)|  (KWh/SS/Y)
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Substation .
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Section 1 Section 3
Feeder 1 _..- g Section 2 g

Feeder 2 I g 1 g
Feeder 3 - g g l
Feeder 4 - g g
Eb-[l Distribution line

Economical Connection (3.5 SWifeeder)
B 410 Ko8i BB

Qutage Zone = 1, Qutage Period =1
Outage Energy(kWh) = Zone(kW)-Period(h)=1

Outage Zone = 1/2, Outage Peried = 1/2

Outage Energy(kWh) = Zone(kW) - Period(h)=1/4

Outage Zone = 1/3, Qutage Period = 1/3

Outage Energy(kWh) = Zone(kW)-Period{h)=1/9

Section NOs Vs Recovery Energy Rate
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No. of section /feeder

No. of switch/feeder

Energy recovery rate

2 2 3/4
3 35 8/9
4 5 15/16

(2) BEBIFSRORER &EFTIC OV TOFE

#48 BIUKRAVICHEDE, BH - R ZEHEBARROEENT A—FIZLU TFHM L 7.
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L, ,
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EERBI 96 877, 74 —F i3 546 TH 3,
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TORRIBIERA0DOEBDTHS. ZOHE, BPHERORET+—FED 2B
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L A B 4

F 410 BHERRMHGRE SRFNE

{Million Rs)
Numbers of section No. of SW/feeder | Eguipment cost NPV (20 Year) Recovery period
2 2 511 528 8 years
3 3.5 894 137 16 years
4 5 1,277 A313 Over 20 years
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