- REFERENCE BOOK
- on
220kV & 132kV
TRANSMISSION LINE
TOWERS
- 1n ,
APTRANSCO

e a——————
RS S TRV T




PREFACE
APSEB was established in the year 1956. Since than it started procurement of difference types of
transmission line tcwers required for it from various manufacturers like Kamani, SAE, EMC,
MPEB, L&T etc., through 28 to 30 specifications.

The following towers depictzd in the table are in genera! use.

SL ! Description Original Spec. Remarks
No | No. Under which
B procured
132 kV towers.
t 1132 kV lines with panther ACSR | APT-19/75 Kamani towers (P,R,S)
Z | 132 kV Multi-circuit lines (4 APT-32/88 SAE towers (K, L M)
circuits with panther ACSR)
3 | 122 kV Narrow base towers - (0,30°,60%) towers
220 kV towers. - ‘
4 | 220 kV lines with Moose/Zebra | APT-39/90 | L&T towers (A,B,C,D)
ACSR
5 1220 kV Twin Moose lines APT-16/91 EME towers (A,B,C,D)
6 | 220 KV Multi-circuit lines (4 APT-32/88 | SAE towers (X)Y,Z)
circuits with Zebra ACSR)
7 1220 kV Narrow Base towers - 60° towers
8 | 220 kV lines with Moose/Zebra | APT-21/76 TSP towers (A,B,C)
(with less base width)
9 | River crossing with MPEB towers JCM type towers
~ | Moose/Zebra '







INDEX OF TOWERS

8l. No. Spec No. I Make Details of Structures Page
220 kV Towers ‘ No.
1 |APT-16/91 (EMC) EMC A B C D 7
2 APT-16/81 (KEC) KEC A B c D S
3 APT 39/90 L&T A B C D RC 19 |
4 APT 32/88z0wv) SAE X Y z 27
5 NE 60 32
6 25/76 (TSP) TSP A B c 34
7 APT 21/76 SAE A B c 39
8 MPEB MPEB A DA | A30 | DA30 | A60 | DABO 44
9 APT 35/70 SAE A B c X Y z 50
10 APT 20/70 Kamani A1 A2 B2 C2 J 59
11 IDA 11 SAE K L M 66
12 JC TOWERS MPEB JC 71
13 SHABAAD Kamani A B | C&D 75
14 MYSORE , A B c 79
15 APT 11 /63 Karnani A1 A2 B1 B2 [c1c2) X | BTi 83
16 APT 5 /61 Kamani S S1 G | 93
|
132 kV Towers
1 APT 19/75 Kamani A B c P R S 106
A & B EMC ]
2 APCERP A B c D 116
C &DKEC
3 APT 32/88 SAE K L M 122.
4 NARROW BASED PN 30 60 127
5 MPEB TOWERS MPEB D 132
6 IDA 20 SAE F G H 135
7 IDA 11 Kamani A B c T 140
8 APT 10/71 SAE A B c D 144
9 APT 16/64 SAE A B C D JCP ‘149
10 APT 12/61 Kamani K QT3 | RT3 o 156
11 APT-11/61 Kameani B D L M 160
12 APT 5/60 Kamani XA | YA | zA J1 J2 165
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- Code formulation initiat :d by Central Electrical Commissic

ANNEXURE - 1
OVERVIEW OF INDIAN STANDARD CODE OF PRACTICE FOR DESIGN OF
TRANSMISSION LINE TOWER

- Code of practice publiched by CW and PC (pw)
- Code of practice (IS: 802) - published by ISI

- Revision of IS: 802 - by ISI
- Revision of IS: 802 (Probabilistic Approach) - by BIS

Part 1 : Material, loads and permissible stress

Sec 1 : Material and loads
Sec 2 : Permissible stress
Amendment no. 1 to Sec 2
Amendment no. 1 to Sec 2

WIND LOADING GIN TOWER AND CONDUCTOR

[}

1950
19562
1967
1973 and 1977

1995
1992
1994
under finalization

Wind Pressure CwiC 1IS:802- [IS:802-1973 |IS: 802- 1977 [IS: 802 - 1995
(kg/m?) Code 1967 Amendment |Amendment |Part1/Sec 1
1952 8/74 8/81
ZONE
Tower i 48.85 100120/ 130 130219
i 65.08 150{200/ 195 195|306
1] 97.05 200(250/ 26 260|389 ™
v 444
V 502 .
Vi 908
Conducter || 48.85|75.0 " 40.0* 43.0* 73.0 7
I 85.06[122.5* |45.0% 45,0 “ 102.0 ™
11 97.05|150.0 " [50.0*% 52.0% 130.0 ™
IV 148.0 ™
V 168.0
Vi 203.0
Combination Min. 32°C + 32°C + 32°C + maximum
of loading temp. and |maximum wind |maximum wind |wind pressure
Maximum |pressure pressure (or)  |(or) minimum
wind minimum temp. [temp. and 36%
pressure +2/34 of maximum wind
ﬁ maximum wind |Pressure
Note: 1) + -2/3" projected area.

2) x -on full projected area. ?
3) xx - based on the following assumption and for 30m height.
Solidity ratio = 0.25, Drag coefficient = 2.7, Gust factor = 2.3
4) xxx - gust response factor - 2.08
: Corresporiding to:
Span - 400 m, Terrain category ||
Height - 30 m, Reliability level - 1
(Considering wind pressure remains unaltered within height of 30m)
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STATEMENT OF TYPES OF TOWERS USED FOR 220 KV LINES

Sl. No.| Types of Towers Nomenclature Designer's |dentity Lines for which Towers Are used
1 |220 kV Single circuit Horizontal|Kamani's towers against|:. | Jpper Sileru - Gazuwaka,
formation towers types. APSEB's Spec.No.APTIii. Upper Sileru - KTPS.
A1 mkd A 5/61 design for 150}iii. Part of Srisailam - Mydakur
B1 mkd B kg/sqgm wind pressure Kadapa up to Allagadda re-
C1mkdC W.0O . 364 crossing.
' APT 5/61 iv. KTPS - Nagarjuna Sagar.
2 1220 kV Single circuit Horizontal|Kamani's towersli. Part of Srisailam - Cuddapah!
formation towers types. designed for 100 kg/sqmliine
A2 mkd P wind pressure 'C' type| from Allagadda road crossing.
1B2 mkd Q tower common for both|ii. Cuddapah - Chittoor - Tiruva!
C2mkd C designs. (Madras Soider)
W.0: 412 iii. KTPS - Gunadala part
- [APT 11/63 requirement.
iv. Nagariuna Sagar - Srisailan.
3 |220 kV Single circuit Verticel| SAE's  Towers against|i. VTS - Ongole
forfation towers types.  |APSEB's Spec.IDA11.  [ii. Ongole - Nellore.
K,Land M iii. Lower Sileru - KTPS.
iv. VTS -Cunadala.
v. VTS -Guntur.
4 |220 kV Single circuit VerticalKamani's towers against|i. Nellore - Sullurpet
formation towers types. . |APSEB's  Spec.No.APT/ii. Suliurpet - Tamil Nadu Border
A2/X, B2/Y, C2/Z2 1129/70 'A' type tower 132 k'/ from Nellore to 220
|designed for 150 kg/sqm|kV SS Naviok - Garden (Nellore
- {wind pressure 'B' and 'C'|South) 132 kV erecied on 220 kV
type designed for 150|vertical format towers.
. |kg/sgm wind pressure.
APT 296/70
5 220 kV Single circuit Vertlcal

formation towers types.
A B&C

Kamani's towers against
APSEB's Spec.No.APT
29/70 'A' type tower

- |designed for 100 kg/sgm

wind pressure 'B' and 'C'
type designed for 150

'|ka/sgm wind pressure.
|APT 29/70 are used on

Hampi - Gooty and
Nellore - Tamilnadu 220

kV SC lines.

i. Hampi - Gooty.
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Sl. No.| Types of Towers Nomenclature Designer's Identity Lines for which Towers Are used
6 1220 kV Single circuit Verticall SAE's towers | against|i. Lower Sileru - Bommur.
formation towers types. APSEB's Spec.No.APT
X mkd AA 35/70 'A’ type tower
Y mkd BB designed for 150 kg/sqm
Z mkd CC wind pressure.
7 1220 kV Single circuit ‘Verticzl|SAE's towers "against]i. KTPS - Shapurnagar.
formatior: towers types. APSEB's Spec.No.APT
A, Band.C 35/70 'A' type tower
designed for 100 kg/sgm
wind pressure.
8 |220 kV Double circuit towers|SAE's towers ‘against|i. Bommuru - Gazuweaka.
types. APSEB's Spec.No.APT
" |AS, BE and CS 21/76.
9 |22C kV Double circuit towers|TSP's  tower

types.
AS, BS and CS

against
APSEB's Spec.No.APT
21/78. AS type tower
designed for 100 kg/sqm
wind pressure. BS and
CS towers designed for
150 kgs wind pressure.

1) Gajuwaka - Garividi (A-type
SAE, B&C, TSP).

2) VTS - Gunadala.

3) Kandapalli - Chillakallu.

4) VTS - Tadikonda.

5) Chinakampally - Rajampet.

6) Rajampet - Kodur.

7) Kodur - Renigunta.

8) Gooty - Anantapur

9) Anantapur - Hindupur

10) Srisailam - Somayajulapally.
11) Somayajulapally - Gooty.

12) Srisailam - Podili.

13) Podili - Ongole.

14) Shapurnagar - Gachibowli.
15) Gachibowli - Tandur (LILO to
Gachibowli froin Hyd-Shapur).
16) Shapurnagar - Malkaram.
17) Malkaram - Ghanapur.
18) Chandrayanagutta
Ghanapur.

19) Ch.gutta - Shapurnagar.
20) LILO to Yeddaumailaram
(from Shapurnagar - Tandur line).
21) Ramagundam - Warangal.

22) Kalwakurthy -
Mahaboobnagar.
23) LILO to Kalikiri (from

Chinakampally to Chittoor line).
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Si. No.

Types of Towers Nomenclature

Designer's Identity

Lines for which Towers Are used

24) Srisailam - Chandrayanagutta
LILO to Kalwakurthi  (from
Srisailam to Chandrayanagutta
line).

25) LILO to Anantapur.

26) Ramagundam - Nizamabad.
27) LILO to Somayajulapplly.

28) Somayajulapplly - Nandyal.
29)  Somayajulappily
Cartides.

30) LILD to Tadikonda.
31) KTPS - Seetharampuram
(AS).

AP

10

220 kV Double circuit towers

types.
AV,Band C

TSP's toweir against
APSEB's Spec.No.APT
25/76. AV type tower
designed for 150 kg/sqm
wind pressure. '

-

i. VTS - Bommuru.
ii. Nagarjunasagar - Srisaiiam.
lii. VTS - Tallapaih LILO to

Bhimadolu (from VTS
Bomrmuru

line (AV))

iv. LILO to Nunna
v. KTPS -Gunadala.

vi. VTPS - Nunna.

vii. LILO - Mydukur.

viii. LILO - Gachibowli.

ix. LILO to Moulali (from
Shapurnagar - Ghanapur).

X. Hyderabad - Shahabad DC

(upto
Chennaram). AS, B,C.

xi. Manugur - Heavy Water plant
LILO to Miryalagda.

xii. Shapurnagar - Ghanapur.

xiii. Kurnool - Somayajulapalli.

11 1220 kV Double Circuit Towers|Modified TSF's towers of| 1. Nagarjunasagar PH - Tallapally
types B and C. APSEB's (AV). .
Spec. APT25/76 suitable
‘ for Moose ACSR.
12 |220 KV Double Circuit Towers|L&T  towers against|{1) VTS - Podiii
types A, B, C&D. APSEB's 2) Paodili - Nellore
. |Spec. APT39/90 3) Nellore - Renigunta

4) Renigunta - Chittoor

5) Gooty - Bhogasamudram

7) Bhogasamudram - Tadipatri
8) Narketpally - Malizaram
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3. No.

Types of Towers Nomenclature

Designer's Identity

Lines for which Towers Are used

9) Medchal - Minpur

10) LILO to Waddekothapally

11) Ramagundam - Durshed
(Karimnagar)

12) Durshed (KRM) - Siddipet

13) Ramagundam - Nirmai

14) VSS to VSP

15) LILO to Bhimadole (from VTS
Bommur line)

16) LILO to Vijeswaram (from

VTS
Bommur line)

17) LILO to Nidadavolu (from VTS
Bommur line)

18) Bommuru - Jegurupadu

19) LILO to Pendurthi

20) LILO to Nunna

21) Interconnection lines from
Ramagundam STPP to
Malayalapally

22) LILO to GBTS (from

Bommuru -
Gajuwaka line)

23) LILO to Kakinada (from
Bommuru - Gajuwaka line)

24) Ramagundam - Jagityal

25) IILO to Tandur.

26) Mamidipally - Yeddumailaram

27) LILO to Chalakurthi

28) VSS - Pendurthi

29) Gajuwvaka- VSS

30) LILO to Peddapuram

switching
station.

31) Peddapuram - BSES

32) Nunna - VTS

33) Kondapally - Lanco

34) LILO lines to Dindi swithcing
station.

35) LILO to Ramagiri (from Gooty
Hindupur)

38) LILO to Anantapur (from 400)
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SI. No.| Types of Towers Nomenclature Designer's Identity

Lines for which Towers Are used

37) Direction of 220 kV DC line of
Srisailam - Somayajulapally

at

38) Khammam - Miryalaguda

39) Peddapuram - Vemagiri -
Bommuru

40) LILO to Sivarampally (from
Mamidipallv - Gachibowli)

41) Pendurthi - Diary forum

42) Nidadavolu - Bhimadolu

43) LILO to Mamidipally (from
Ch.gutta - Gachibowli)

44) Interlinking lines at Nannur.

45) LILO to Markapur (from
Srisailam - Podili)

13 [220 kv DC tower EMC towers 1) RTPP - Cuddapah
- (Chinakampalli)
14 1220 kV DC tower KEC design (designed to}1) Muddanur (RTPP) - Anantapur.
RSEB) 2) RTPP - Yerraguritla.
15 220 kV DC tower | SAE designed 1) LIL.O to Gachibowli

2) Shapurnagar - Ch.guitta




220 kV OC Muddanuru - Kadapa DC Transmissior: line with Twin Moose ACSR
Spec. No. APT 1€/91

Make'- EMC

Si. No. Structure Type Approx Unit Weight| ~ Approximate

in MT weight bolts &

1) . Type of Tower: A (EMC Design) '

1 |Stub & Cleat 0.328 0.00211

2 |SST for NT, +3,+6 & +9 - 0.912

3 |Normal Tower 16.35968 0.30707

4 |+ 3 rneters extensions .1.12156 0.0365

5 |+ 6 meters extensions 11,9282 0.06601

6 [+ 9 meters extensions 2.55516 0.08447

7 |+ 12 meters extensions 13.37708 0.10782

il) Type of Tower: B (EMC Daslgn) (18%

1 [Stub & Cleat . 0.635 0.00803
2a |SSTfor0,3&6 11.31396 0.035
2b |SST for+9 & +12 1.526 0.035

3 [Normal Tower 10.30853 0.45269

4 |+ 3 meters extensions 1.6796 0.0394

5 |+ 6 meters exiensions 2.84816 0.10634

6 |+ 9 meters extensions 13.99836 0.12898

7 |+ 12 meters extensions 5.3986 0.18353

ill) Type of Tower: C (EMC Design) (30°)

1 [Stub & Cleat 0.82816 0.01373
2a |SST for NT,+3 & +6 2.182 0.037
2b !SSTfor +9 & +12 2.549 0.045

3 INormr al Tower 12.41561 0.5014

4 |+ 3 maters exterisions 2.2962 0.08273

5 |+ 6 n.elers extensions 2.6272 0.10669

|6 |+ 9 melers extunsions 4.95875 0.15175

7 |+ 12 meters extensions 6.4922 0.18041

IV) Tvpe of Tower: D (EMC Design) (600) '

1 |Stub & Cleat 1.21804 0.01443

| 2a |SSTfor NT, +3 & +6 2.836 . 0.043
2b |SST for+9 & +12 3.273 0.052

3 INormal Tower 17.01223 0.78771

4 |+ 3 meters extensions . 3.14544 0.14493

5 |+ 6 meters extensions 4.57215 0.17948

6 |+ 9 meters exiensions 6.34963 0.23759

7 |+ 12 meters extensions 7.99832 0.27091




Spec. No. APT 16/91

Make - EMC
220 kV DC transmission line Muddanuru - Kadapza DC line with Twin Moose AC3R
S. | Type | Typeof | Excavation |Sand Bed| PCC 1:3:6 | PCC 1:2:4 | Reinforcem
No of [classification| volumein | inCum.| inCum. | inCum. | ent Steelin
| tower au.m. kgs
1 A [Dry 47.47 - 5.12 -
2 Wet 92.67 - 11.9 --
3 PS 101.28 -- 19.13 -
4 FS 128.49 - 26.38 -
5 Hard Rock 4.8 -- 5.04 --
6 - & F rock -- - -- -~
"7 B [Dry 108.73 -- 16.13 -
8 Wet 208.98 - 37.07 -~
9 PS 228.62 -- 53.26 -
10 FS 269.31 - 69.47 --
11 Hard Rock 8.79 -- 9.03 -
12 F & F rock - - -- --
13 C |Dry 140.69 2.1 13.33 004 |
14 Wet 277.24 3.45 23.78 1.85
15 PS 338.89 4.27 29.26 219
16 FS 442.18 5.66 42.76 2.83
17 Hard Rock 10.14 -- 10.38 --
18 F & F rock -- -- -- --
19 D ([Dry 246.96 3.04 26.13 1.91
20 Wet 399.22 5.08 40.68 3.48
21 PS 487.34 527 50.9 3.71 ]
22 F3 586.05 7.62 64.41 3.82
23 Hard Rock 12.18 12.54 12.18 7.23
24 F & F rock -- -- -- -- --
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220 kV DC Transmission Line

\3

Spec. APT 16/91

MUDDANUR TPS - YERRAGUNTLA & MUDDANUR TPS - DHARMAVARAM

Make: - KEC
Sl Structure _Approx. Unit_ [ Weight of Bolts &
NoO. Type \Weight in MT Nuts
I)  Typeof Tower: A '
1 Super Structure # 3565.28 166.75
2 Stub & Cleats L 100 x 100 x 8
3 Stub Setting Templates 882.96 22.77
4 + 3 meters extensions 504.20 25.00
5 + € meters extensions 94G.200 39.38
o] -+ 9 meters extensions 1770.08 73.81
7 + 12 meters extensions 2498.80 101.71
i) TypeofTower: B
1 Super Struciure
2 Stub & Cleats
i 3 Stub Setting Templates NT +3, +6 1084.60 23.16
4 + 3 meters extensions
5 + 6 meters extensions 1660.310 41,72
6 [+ 9 meters extensions 2935.39 82.51
7 + 12 meters extensions
ill)  Type of Tower: C
1 Super Siructure
2 Stub & Cleats
3 Stub Satting Templates NT, +3, +& 1079.32 22.70 B
4 + 3 meters extensions
5 + 6 meters extensions
6 + 9 meters extensions 3759.49 163.93
7 + '| 2 meters exterisions 4679.48 204.17
V) Type of Tower: o
1 Super Structure
2 Stiib & Cleats ‘
3 Stub Setting Templates NT, +3, +6 1747.32 35.65
4 + 3 meters extensions 2164.52 69.99
5 + 6 meters extensicns
6 + 9 meters extensions
7. + 12 meters extensions

# inclusive Addl. Members +vHangers + U-Bolts + Step bolts.

All black weights.



Muddanur - Yerraguntla

FOUNDATION DETAILS APT16/91 (KEC)

Sl. I Types Type of Stub size Depth of Vol. of Vol. o7 | Reiniorce
No. foundation foundatio| Concrete |Excavalion|ment steel
n (Cum) {Cum) (Kgs)
1) Type of Tower: A
1 {Dry ‘ crustrum 100 x 100 x 8 2800 2.596 26.562
2 [Wet Frustrum ! 2850 7.036 54.676
3 |PS Frustrum -- 10.713 76.713
4 |FS Pad & Chimney 2900 9.656 98.905 474,739
5 |Rock Frustrum 2800 16.003 tc 2.863 --
6. |Fissured Frustrum 2800 5.190 25.686
1)} Type of Tower: B
1 {Dry Frustrum 110 x 110 x 10| 3050 3.287 34.844
2 |Wet Frustrum 3100 10.170 78.745
3 |PS Frustrum -~ 15.091 105.727 ..
4 |FS Pad & Chimney 3150 12.641 133.087 ©6€3.52
5 |Rock Frustrum 3050 18.058 to 4.060 -~
6 IFissured Frustrum 2050 £.185 35.804
[11)] Type of Tower: C
1 |Dry Frustrum 130 ¥ 130 x 10} 3250 4 816 47.425
2 |Wet Frustrum 3300 11.991 94.101
3 [PS Frustrum -- 17.353 124.409
4 |FS Pad & Chimney 3350 14.887 154.904 ;| 709.743 |
5 |Rock Frustrum 3250 [9.690 to 5.514 -- .
6 |Fissured Frustrum 3250 10.257 43.168
V) Type of Tower: D
1 {Dry Frustrum 150 x 150 x 12| 3450 5.974 59.704
2 |Wet “Frustrum 35C0 15.275 118.553
3 |PS Frustrum -- 21.891 153.385
| 4 IFS Pad & Chimney 3550 17.238 186.082 891.75
5 |Rock Frustrum 345G [13.307t07.818 -~
6 |[Fissured Frustrum 3450 13.036 v4.732
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220 k\’ DC Transmission line

Spec - APT 39/90

. Make - L&T
Sl. No.! Structure Type Approx Unit [ Weight of Bolts
Weight in Kg & Nuts
) Typeof Tower: A
1 |Stub & Cleat for NT,+3,+6 222.92 2.26
2 [Stub & Cleat for +9 & +12 247.72 226 |
3 |SST for NT, +3,+6 756.14 28.66
4 |GST for +9, +12 877.34 23.83
5 |Normal Tower 4120 274.262 "
6 |+ 3 meters extansions 639 29.04
7 |+ 6 meters extensions 1172.72 4£.907
3 |+ 9 meters extensions 2190
) Type of Tower: B
1 |Stub & Cleat foi NT,+3,+6 337.28 2.26
2 ,SST for NT, +3 +6 1021.8 28.572
|3 _|Normal Tower 6571.4 342.339
4 |+ 3 meters extensions 1120.46 34.424
5 |+ 6 meters extensions 2095.85 84.709
6 |+ 9 meters extensions 3270
lil) Type of Tower: C
1 |Stub & Cleat for NT,+3 +6&+12 484.24 2.24
2 [Stub & Cleat for +9 484.24 2.24
3 |SST for NT,~3,+6,+9 &+12 1331.72 23.508
4 Normai Tower 781594 376.126
5 [+ 3 meters exdensions 1261.92 51.14
€ |+ 6 meters extensions 2177.4 74.78
7|+ 9 meters extensions 3283.52 102.7€3
8 |+ 12 meters extensions 4795.02 145117 |
V) TypeofTower: D
1 |Stub & Cleat for N1, +3, +6&+9 630
2 |Stub & Cleat for +12 770
3 [SSTfor NT, +3,+6 +9 1517 25.464
4 |SST for +12 1653.12 36.846
5 INorma! Tower 9535.74 375.759
6 |+ 3 meters extensions 1748.02 50.972
7 |+ 6 meters extensions 3000.72 103.968
8 |+ 9 meters extensions 4021.68 113.2
|9 [+ 12 meters extensions 6755.14 218.712
As per IS 802 1995 certain changes recommended by 400 kV wing
for 220 kV Evacuation lines from Kalpaka 400 kV SS
Changes in 'B' Type tower
S. No. Description Eisting New
1 |L.LB 300,601, 602, 301E 150 x130x10] 130x130x 12
| 72 [41,2,2S,3,4,4S 130 x130x 10 130x130x 12
3 |11,12,125 90x90x% 90x90x8
4 115,16,16S 65 x65x%x5 65x65x6
Changes in 'C' Type towar
S. No. Descriptior Existing New
1 |Leg62, 628, 63 110x 110x 10| 130 x 130 x 10
2 168,63 45 x45x4 50x50x4
3 |[78,785,79 100 x100x6 | 100x100x 8
4 (80, 80X 75:: 75 x6 80 x80x6
5 192, 92X 60 x60x5 65 x65xH
6 [104, 104X 65x65x5 65 x 65 %06
| 7 (144, 144X 50x50x4 50x50x5

* Incluaing Bolts & Mu's, VWashers, Step bolts, U bolts, Hanger




FOUNDATION DETAILS
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Spec. No. APT39/90 Meke - L&T
S. | Type of| Type of | Excavation | Sand Bed | PCC 1:4:8| PCC 1:2:4|Reinforcenie
No | tower [ classificatio| volumein | inCum. | inCum. | inCum. | ntSteelin
n Cu.m. kgs
1 A Dry 44 76 - 1.02 3.7 - |
2 Wet 77.5 ‘I"‘ - _ 194 10.16 -
3 pPsS 120.93 5.58 3.02 17.73 -
4 FS 159.25 7.35 4.1 23 - s
5 Hard Rock 4.8 - - 5.04 -
6 F & F rock 24.68 - - 9.66 -
17 B Dry 66.56 - 1.37 6.29 -
8 Wet 133.96 - 3.03 17.48 -
9 PS 183.75 7.35 4.1 27.44 -
10 FS 1240 9.6 5.48 40.53 -~
11 Hard Rock 8.79 - - 9.03 -
12 F & F rock 77.32 - - 27.02 -
13 C Dry 90 . 194 | 8.56 -
14 Wet 176.4 - 4. 24.79 -
15 PS 240 9.6 5.48 37.7 -
16 FS 304.33 12.42 7.23 27.7 1974.86
17 Hard Rock 10.14 - - 10.38
18 F & F rock 94 .64 - - 37.18 -
18 D Dry 125.32 - 2.81 16.35 -
20 Wet 254.02 - 6.08 46.56 -
21 PS 338.69 13.32 3.1 34.51 2248.13
22 FS 412,92 16.85 10 43.02 2876.45
23 Hard Rock 10.82 . - 11.06 :
24 F & F rock 117.74 - - 58.89 -
25 |TB./TC 32.63 9 1.76 43¢ 105




Spec.No.APT 39/90
RIVER CROSSING TOWERIN VTS - NELLORE
(L&T MAKE)
Stub = L200 x 200 x 20
Leg = L200 x 200 x 20
Total weight = 38699.67 Kgs.
Bolts & Nuts = I

Details in the design sheet

Weight of Main leg & Bracings =
Weight of Sub-Bracings =

Weight of Joints & Plates

Weight of Bolts & Nuts

1

Total =

* Excluding ladder & platform.

23482
12100
2500
1500

39582

&\
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Spec. APT 32/88
220 kV Mulii Circuit Tower Weights

Make - SAE
[ <l Structure [ Approx. Unit |  Weight of
No. Type Weight in Bolts & Nuts
(Kg.) (Kgs)
1) Type of Tower : X
1 |Stub & Cleat for NT, +3,+6 387.16 3.77
&_ 2 |SST for NT, +3, +6 1143.28 24.99
3 |Normal Tower * 0666.2 325.44
4 |+ 3 meters exterisions 1645.18 30.66
5 |+ 6 meters extensions 2593.95 62.91 :
- W) Type of Tower . Y
1 1Stub & Cleat for NT, +3 & +6 1027.32 8.30
2 |SSTfor NT +3 & +6 # 1859.28 33.77
3 |Normal Tower (incl + Base) @ 19463.93 596.12
4 |+ 3 meters extensions (Excl. + Base) @ 1534.26 44,23
=~ |+ 6 meters extensions (Excl. * Base) | @ 2736.84 64.88
) Tvpe of Tower: Z
1 |Stub & Cleat for NT, +3 & +6 1311.6 8.64
2 |SST for NT, +3 & +6 3123.44 72.26
3 |Dead end Tower % 25596.03 774.89
| 4 |+ 3 meters exlensions 5019.87 127.9
5 |+ 6 meters extensions 7299.85 148.01
# Partly painted as per drawing.
@ Inclucing step bolts.

Including D-Shackle, Extn link, U-Boits & Step bolts.
% Incl., D-Shackle, Extn link type Ey, Extn iink type E; & step bolts.

Nnte: - The above are black weights.




220 kV Multi Circuit Tower Foundations

SI. [ Types|  Type of Stub size | Denthef | Vol of Vol. of | Reinforce
No. . foundation foundatio | Corcrete Excavation | ment steel
n (Cum) (Cum) {(MT)
| Type of Tower : X
1 [Dry Pad & Chimney [130 x 130 x 12| 2850 | 562 52.92 C 00
2 |Wet Stepped - do - -~ 8.97 $6.33 0.605
3 |PS - do - - do - -- 11.52 127.28 0.713
4 |FS - do - - do - -~ 14.34 160.76 0.938
] Type of Tower: Y
.1 |Dry Pad & Chimney [200 x 200 x 16{ 3450 16.27 129.60 0.00
2 |Wet Stepped - do - -~ 27.25 289.12 1.694
3 [PS - do - - do - - 33.34 351.98 2.114
4 |FS - do - - do - - 39.74 J: 417.89 2.50?
] Type of Tower: Z
1 |Dry Pad & Chimney [200 x 200 x 20| 3500 26.24 184.00 0.00
2 [Wet Stepped - do-_ - do - 39.43 392.53 2.422:
3 |PS - do - - do - -do - 47.55 470.78 2.835
4 [FS - do - - do - - do - 56.22 _554.33 3.469
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CC tower
220 kV NB towers

App. Weight of 60° Dev tower
App. Weight of DE tower
Weight of Stub

Weight of Stubsetting template

Weight of +3m extension -

H

Spec. NB-60

Approx. Unit  Weight of
Weight in MT  Bolts &

11.538

10.817

=y
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220 kV DC Transmission L'ine

Spec Mo. APT 25/76

Make: - TSP
Sl. Structure Approx. Unit Weight of l
No. Type Weight in MT | Bolts & Nuts
1) Type of Tower: AS ‘
1 |Super Structure 4837 36 275.66
2 |Stub & Cleats L110x110x8 199 52 166 |
.3 |Stub Setting Templates 874.00 21.72
4 1+ 3 meters extensions 710.665 36.83 |
5 |+ 6 meters extensions 1485.960 63.609
6 |+ 9 meters extensions 2511.C0 83.15
7 |+ 12 maters extensions
i) Type of Tower . BS
1 |Super Structure 7688.66 407.14
2 |Stub & Cleats L150x150x16 594 .00 2.99
3 |Stub Setting Templates 1135.76 28.93
4 |+ 3 meters extensions - 164%.80 62.19
5 |+ 6 meters extensions 2658.88 90.52
6 [+ 9 meters extensions 4421 .67 136.63
7 |+ 12 meters extensions
)  Type of Tower: CS
|1 [Super Structure | 11553.23 559.26
2 |[Stub & Cleats L150x150x20 761.72 2.99
3 |Stub Setting Templates 1259.60 39.97
4 |+ 3 meters extensicns 1800.720 68.25
5 [+ 6 meters extensions 3737.44 117.63
B |+ 9 meters extensions 5928.98 174.€3
7 |+ 12 meters extensions 819€.12 24508
IV) Type of Tower . AV
1 5392.20 293.73
Super Structure
2 |Stub & Cleats .
3 [Stub Setting Templates
4 |+ 3 meters extensions 790.920 47.83
5__ |+ 6 meters extensions 1671.08 66.14 |
6 [+ 9 meters extensions
7 |+ 12 meters extensions
Q  What is the difference in AV?

34

(Up to VI
joint to peak)



Tower Foundations (APT25/7€)
: Spec No. APT 25/76

' ‘ . Make: - TSP
Sl | Types| Type of Stub size | Depth| Vol of vol. of | Reinforce | Width of
No. fcundation of Concrete |Excavation|ment steel FOU'ndgtlon
Stub (Cum) (Cum) (MT)
)] Type of Tower: A
1 |Dry Frustrum [100 X 100 X'10| 3¢50 2.8700 1550
| 2 |Wel | Frustrum [100X 100X 10[ 3050 | 6.1672 2130
5 IPS Frustrum [100 X 100 X 10
4 |Fs Frastrum |1CUX 100 X 10[3450 7| 21.7484
- 100 X 100 X 10 179124 to |
5 |[HR . , 1600 9.1228 | 1100 + 7
1)} Type of Tower : B _
1 |Dry | Frustrum |*30X 130X 10] 3380 | 10.0300 2400
2 |Wet Frustrum (132X 130 X 10} 3380 | 31.1540 3600}
3 |PS Frustrum |[120 X130 X 12 _
4 {FS Frastrum |[130 X130 X 10} 3380 | 55.2208
130 X 136 X 10 23.5136 td
5 |HR 18C0 | 24.7772 1800 + ?
1)) Type of Tower: C _
1 {Dry | Frustrum [150 X150 X 20] 3550 | 19.3280 3100
2 |Wet | Fiustrum [150 X150 X 20| 3550 | 55.7976 4800
3 {PS - | Frustrum [150 X150 X 20
| 4 |[FS Frustrum | 150 X 150 X 20| 3550 | 94.4972
150 X 150 X 20 35,3988 to
5 HR | 2200 ] 36.71E8 1200 + ?

35
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Spec.AlNT21/76
220 kV DC Bommuru - Gazuwaka line .
Make: - SAE

[ st Structure Approx. Unit | Weight of
No. Type Weigh! in kg | Bolts & Nuts
1) Type of Tower: A
-1 |Super Structure - 5242 54 241.37
2 |Stub & Cleats L110x110x8 227.64 4,92
3 |S&C for +9 & +12 Extn _ 278.84 4.92
4 _|Stub Setting Templates 835.16 20.16
5 |+ 3 meters extznsions 849.08 20.65
6 |+ 6 meters exiensions 1551.48 28.48
7 |+ 9 meters extensions 2941 .48 54.57
8 |+ 12 meters extensions 3703.74 71.22
1) Type of Tower: B . : _
1 |Super Structure 7991.71 316.25
2 |Siub & Cleats L150x150x12 471,12 5.59
73 |Stub Setting Templates 1663.24 22.28
4 |+ 3 metars axtensions 154460 37.50
r— 5 |+ 6 meters extensions 3029.32 46.56
1) Type of Tower: C
1 |Super Structure 10504.14 | 402.09
2 |Stub & Cleats L150x150x20 788.44 9.30
'3 |Stub Setting Templates 245212 26.31
4 |+ 3 meters extensions 1919.09 49.18
5 |+ 6 meters extensions _ 3336.23 77.30
3 |+ 9 meters extensions 5103.96 106.02
7 |+ 12 meters extensions 7291.80 154.60
@ Including U-Bolts, spring wasnhers, hangers etc.
# including pack washers & step bolts.




Foundations (APT21/76)

Make - SAE

Sl No.

Types

Type of
foundation

Stub size

Depth of

Foundation

Vol. of
Concrete
(Curm)

Vol. of
Excavation
(Cum)

Reinforce
ment steel:

(MT)

h

Type of Tower !

A

1

Dry

upto +6 mitr

+9 & +12 mtr

3.11

34.73

Wet

upto +6 mtr

+9 & +12 mir

PS

upto +6 mir

+9 & +12 mtr

FS

upto +6 mtr

+9 & +12 mtr

1]

9]

Type of Tower ;

1

Dry

535

52.78

upto +6 mtr

5.85

58.28

+9 & +12 mtr

Wet

upto +6 mir

15.08

113.72

+9 & +12 mir

PS

upto +6 mtr

15.59

159.94

+9 & +12 mtr

FS

upto +6 mtr

19.33

207.52

+9 & +12 mtr

[11}]

Type of Tower:

C

Dry

upto +6 mir

11.82

+8 & +12 mtr

Wet

upto +6 mir

18.36

+9 & +12 mir

PS

upto +€ mir

22.58

28256

3194

+9 & +12 mtr

L L

FS

upto +6 mir

27.64

364,14

4546

+9 & +12 mtr
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220 kV SC Transmission Line Spec.APT 25/70
LOWER $SILLERU - BOMMIIR
Make: - SAE
Si. Structure Aoprox. Unit Weignt of
No. Type Weight in MT | Bolts & Nuts
1) Type of Tower: 'X-(AA)
1 Super Structure 3395.34 146.57
2 Stub & Cleats L75x50x6 190.72 2.62
3 Stub Setting Templates 477.04 8.94
4 Normal Tower '
5 + 3 meters extensions 532.95 13.96
6 + 6 neters extensions 1162.59 30.46
7 + 9 meters extensions 1827.75 46.96
8 + 12 veters extensions
1) Type of Tower: 'Y - (B-E)' ]
1 Super Structure : 394415 146.872
2 Stub & Cleats L150x130x10 362.56 419
3 Stub Setting Templates 498.20 9.01
4 Normal Tower °
5 + 3 meterg extensions 651.63 17 88
5] + 6 meters extensions 1444.39 39.62
7 + 9 meters extensiuns _ 2280.63 _61.28
8 + 12 meters extansions
1)  Type of Tower: 'Z - (C-C)
1 Super Structure 5286.38 205.03
2 Stub & Cleats L150x150x12 514 .00 6.29
3 Stub Setting Templates 957.24 15.73
4 Normal Tower
5 + 3 meters extensions 915.98 24.26
6 + 6 meters extensions 1994.00 24.00
7 + 9 meters extensions 3289 51 24 39
8 + 12 meters extensions




220 kV 8C Transmission Line Spec.APT25/70
HYDERABAD - TOTHAGUDEM

Makza: - SAE
Sl Structure Approx. Unit Weight of
No. - Tyce Weight in MT | Boits & Nuls
) Type of Tower: A .
| Super Struciure 2963.73 132.20
2 [Stub & Cleats LO0x90x8 161.84 2.46
3 Stub Setting Templates 369.08 8.€2
4 + 3 meters extensions 532.83 21.65
5 -+ 6 meters extensions
6 + 9 meaters extensions
7 + 12 meters extensions
1) Type of Tower: B _
1 Super Structure _ 3614.66 1253.31
2 Stub & Cleats L130x120x10 - 340.76 4.08
3 Stub Setting Templates 415.92 8.69
4 + 3 meters extensions 599.24 19.83
5 + 6 meters extensions 1224.56 39.56
1) Type of Tower: C
1 [Super Structure | 475317 180.56
2 Stub & Cleats L130x130x12 442 32 6.27
3 Stub Se'ting Temp!ates 625.00 8.69
4 Dead end Tower 4671.41 181.29
5 + 3 meters extensions . 730.68 25.05
6 + 5 meters extensions 1621.64 49,68
7 + 13 meters extensions 6813.60 570.17
8 Steel for x-arm oiily
| Angle Tower - 59250
Dead end tower 44518




Foundation details of 220 kV SC towers under APT 35/79

Half
Y HS: - submeige
Sl. No.| Types | Type of foundation | Stub size | Depth of Vol. of Val. of Reinforce
foundatio| Concrete | Excavation | ment steei
- n (Cum) (Cum) MT) |
)] Type of Tower: A ]
1 [Dry Frustum 2840 1.91 16.80 2036 |
2- {H8 Frustum 2890 4.3¢ 33.10 38.80
3 |[PS Frustum 2940 6.65 50.0C 56.40 |
4 |FS Frustum 2940 1036 |  55.90 51.84
1)} Type of Tower: B o
1 {Dry Pad & Chimney = 4.01 36.4C _ ]
2 |HS Pad & Chimney 11.87 87 .00 ]
3 |Ps Pad & Chimney 18.09 121.84
4 |FS Pad & Chimney 2520 156.50
1)) Type of Tower: C
1 (Dry Pad & Chimney 5.15 47.08
2 |HS Pad & Chimney 18.07 _120.98
3 |PS Pad & Chimney 2476 153.39 |
4 |FS Pad & Chimney 3417 204.00
1V) Type of Tower : AA
1_|Dry Frustum 2940 2.08 22.70
2 _[HS Frustum 3040 5.73 47.60
3 |PE Frustum 7.63 53.54
4 |Fs Frustum 11.26 56.00 |
V) Type of Tower : BB
1 [Dry Frustum 3450 [ 412 ] 44.80
2 _|HS Frustum 3500 11.26 | 95.00
3 [PS Frustum 16.51 114.53
4 |FS Frustum 23.08 114 20
Vi) Type of Tower: CC B
1 [Dry | Frustum 3425 5.3 | 5440
2 |Hs | Frustum 3675 18.00 130.00
3 |PS Frustum
4 |FS Frustum
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220 kV SC Transmission Line APT - 2970
Make: - KAMANI
sl Structure Aperox. Unit | Weight of
No. Type Weight in MT | Bolts & Nuts
1) Type of Tower : A1 :
1 Super Structure 2032.92 168.25
2 Stub & Cleats L90x80x8 165.54 3.00
3 Stub Setting Templates 403 .92 13.56
4 + 3 meters extensions 570.84 2772
5 + 6 meters extensions 1246.40 53.38
°) + 9 meters extensions
7 + 12 meters extensions
)] Type of Tower: A2
1 Super Structure 3451.66 182.38
2 Stub & Cleats L110x110x8 197.69 1.29
3 Stub Setting Templates 564.20 17.99
4 + 3 meters extensions 662.520
5 + 6 meters extensions 1427.000
3 + 9 meters extensions '
|7 + 12 meters extensicns
- M) _Type of Tower: B1
1 Super Structure 4468.68 208.43
2 |Stub & Cleats L130x130x10 331.68 10.46
3 |Stub Setting Tempiates 770.16
4 + 3 meters extensicns 909.20 34.51
5 ~ 8 meters extensions 2268.20 71.05
6 + 9 meters extensions 3358.40 108.34
7 + 12 meters extensions
-\ Type of Tower: C1 & C2
1 'Super Structure 6371.73 267.81
2 Stub & Cleats 416.48
3 Stub Setting Templates _ 1097.92
4 ___|+ 3 maters extensions 1489.04 43.80
8 + 6 ineaters extensions 3214.80 85.53
S + 9 meters extensions 5288.72 142.35
7 + 12 meters extensions
V) _ River crussing tower - J )
1 Base Assembly for Anchor balts 1342.80
per tower:
2 Anchoi bolts per tower 1141.76
3 Super St-ucture (part 1 to 8) 28526 .41
4 Super St ucture (part 9) 8607.96
5 Ladder 938.82

<9



FOUNDATION DETAILS APT 29/70

220 kV SC Transmission Lire

S|. No.[Types Type of Stub size Depthof | Vol. of Vol. of | Reinfaice
foundation foundatio | Concrete {Excavation| ment steel
n (Zum) (Cum) {(MT)
)  Type of Tower: A1
1 |Dry . 1100x100x6 1
2 [(Wet 4.484 38 95
3 [PS 8.04 53.25
4 |FS |
IV)  Type of Tower: A2
1 |Dry 100 x 100 x 8 - 2.09 2C.9
2 1Wet 5232 41.80 ]
3 |IPS 3’ 5.69 53.25 | 98.00
4 IFS | 8.79 | 58.90 | 98.00 |
V)  Typeof Tower: B1 & B2
1 {Dry 130 x 130 x 10 2442 172785
2 |Wet 10.022 | 84.04
3 _|PS ' 16.34 | 122.00
4 |FS _ 2452 | 134.00 |
Vi)  Typeof Tower: C1& C2
1 |Dry 130 x 130 x 12 4.76 34.8 #
2 |Wet 12.308 | 102.40
3 |PS 20.20 | 143.50
4 |FS 31.04 | 157.00

# - for6 & © mts Extension
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L6

IDA - 11
220 kV SC Transmission Line Spec IDA 11
: Make: - SAE
Sl Structure Approx. Unit | Weight of
No. Type Weight in MT| Bolis & Nuts
1) Type of Tower: K

1 |Super Structure 3155.54 171.45
2 __|Stub & Cleats L100x100x8 184.36 3.69
3 |Stub Setting Templates 534.16 13.47
4., |Normal Tower | | |
5__|+ 3 meters extensions 489.88 18.37 {
6 |+ 6 meters extensions 1066.80 36.74  +3 mir externsion
7 |+ 9 meters extensions '
8 |+ 12 meters extensions

)] Type of Tower: L
1 |Super Structure 4256.12 211.50
2 |Stub & Cleats L130x130x1") 340.68 5.24
3 |Stub Setting Templates 822.40 14.47
4 [Normal Tower
5 [+ 3 meters extensions : 641.92 22.29
6 |+ 6 meters extensicns 1361.61 44 58
7 |+ 9 metels extensions ]
8 |+ 12 meters extensions .

i) Type of Tower: M .
1 [Super Structure 5338.29 242.09 |
2 |Stub & Cleats 498.64 5.59 *
3 |Stub Setting Templates 1102.12 14,47
4 |Normal Tower
5 [+ 3 meters extensions 990.64 24.48
6 |+ 6 meters extensions 2085.00 5077 |
7 |+ 9 meters extensions 3688.16 82.95
8 [+ 12 meters extensions :

* S & C for +6m extended tower = 504.12 + 5.59 B&N _
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FOUNDATION DETAILS !DA 11

220 k\' ST Transrnission Line Make - SAE
"SI [Types| Typeof | Stubsize | Depth of Vol. of Vol of [Reinforceme] - "~
No. foundation foundation Concrete Excavation nt steel Foundation
# {Cuni) (Cum) (MT) !
1) Type of Tower: I ‘ _
1 |Dry Srustrum 2600 2.0352 20.38 _ 1410
- 2 |Wet | Frustrum 2700 8.520 43.20* ) 2300
| 57.13 **
3 |Rocky - 100 x 100 x 8| 2600 2.648 ta - 800
| : 3.242
4 'PS ! Frustrum 2700 12.63 62.21 2400
5 |F€ | Frustrum 2700 14.68 6737 1 | e
li) Type of Tower: L
i [Dry ! Frustrum | 3iC0 3.846 39.68 1790
2 |Wet | Frustrum 3200 15.940 800" 2300
: 100.35 =
3 {Rocky - 130 x 130x 10 3100 5.2614 to -- 1000
6.0673 ‘
4 IFS Frustrum 3200 23.48 3200
5 IFS Frustrum 3200 28.34 131892 | ] e
) Type of Tower: M .
1 |Dry . | Frustrum | 3280 54284 44 11 1990
2 |Wet | Frustrum | 3380 24.810 121.68* 3300
L _ 147.23 **
3 |Rocky - S50x150x 12 3280 7.494 to - 1250
‘ , ‘ ‘ 8.4887 ‘
4 |PS Frustrum 3380 34.44 175.22 3600
5 I Frustrum | 2380 40.08 17972 | | e

* Without clearance
** With 150 mm clearance
Note: - FS values shown above pertaii to Nellore - Gunadala & Bommuru -
Gazuwaka 220 kV SC line.

In another tracing sheet the following quantities giVen( with steel reinforcement )

_}_ K L M
Concrete L 17.273 29.812 | 43.05€ |
With 150 mm clearanc]  108.0 191.66 | 223.89
Without clearance 87.48 161.84 259 67
Depth # 3000 3300 3680
Width 2700 3400 3900

# Excluding coping height of 3C0inm
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JC (MODIFIED)
Make: - MPEB
Sl. Structura Approx. Unit | Weight of |
NoO. Type Weight in MT | Bolts & Nuts
1) Type of Tower : JCM
1 Super Structure
2 +/- Stub (Normal) 1980.64 30.35
3 Stub (Extended +/- 0 base) 1955.00 27.71
4 Stub Setting Templatcs - 2750.88
5 Normal Tower 31866.93. 494.75
6 ' |Extended +/-0M. BASE 14085.48 202.46 |
3Step Bolt Cia 16 x 175 = 38.446
U' Bolt Dis 20 x 275 = 1.003
Hanger = 21.66
JCM base plate = 1980.64
Weight.of toundation bolts = 783.36

‘including Nut & Washers

Q1 What is this extended + / - 0 Base?

el



Extended +/-0M, BASE

JC TYPE TOWER (OLD) APT 68/77
Make' - MPEB
sl Structure Approx. Unit ! Weight of
No. Type Weight in MT | Bolts & Nuts
1) Type of Tower : JC ( Special ‘runcated tower )
1 |Super Structure l
2  i+/-Stub 1950.64 30.25
3 |Stub (Extended +/- 0 base) 1955.00 27.71
4 _ |Stub Setting Templates 2750.88
5 [Normal Tower_ 43443 .98
6

Q: What are the changes *rom Qld JC to New JC?




Design Data for 'JC' type Towe

AL

Spec.No.APT 68/77

s

1) Total height upto ground wire peak -

2) Base width --

3) Vertical Spacing between X-arms --
4) Horizenial Spacing between X-arms’

' a) Bottom X-arm --

- b)Middle X-arm --

c) Top X-arm --

5; Height of bottom X-arm above Ground level -

88.2 M
12.53 M
7™M

112 M
10.2 M

9.7 M
68.6 M

JC tower is a double circuit tower designed for six Deer ACSR having

23.88 mm dia & onz Earthwire of 7/9 SWG.

FOS at Normal conditions -
FOS at BWC -
Designed wind span o -
Designed weight span --
wiax. river crossing span --
(assuming that adjacent spans are limited to about
243 mitr).l.e 800 feet

2.5

1.5

6C0 mir
1200 mtr

860 mir

Assumed wind load = 150 Kg/m? on 2.13“’ projected area of conductor

Assumea wind on towers = 148.5 Kg/m? acting on
1 1/2 times projected arca of one face.

While using Zebra condustor with 28.60 mm dia;
the maximum crossing span is 1013 mtr.

Weight of lower including stubs as per designed
section

Allowing for substitution for urequal angles
and wastages etc., Steal required for tower
(exclucing platform ar.d cage type ladder)

about 43 MT

55 MT

(#)
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220 ¥V §C Transmission Line Hyderabad - Shahab:

Spec No. iDA - KSEB 5
Make - Kamani

—

as

Sl. Structure _Approx. Unit Weight of
No. Type Weight in MT | Bolts & Nuts
1) (ype of Tower: A
1 [Super Structure 2611.87 170.58
2 |Stub & Cleats 186.68 1.26
3__|Stub Setting Templates 406.24 15.82
4 |+ 3 meters extensions 564.280 38.48
S__|+6 meters extensions
6 |+ 9 meters extensions
|71+ 12 metars extensions
I ) Tvpe of Tower : :
|1 |Suoer Structure 3543.79 _196.75
2 |Stub & Cleats 269.88 1.34
3 |Stub Setting Templates 853.28 27.92
4 |+ 3 meters extensions 827.000 41.20
5__ |+ 6 meters extensions 1759.960 82.98 Black Weights
8 [+ 9 meters extensions
71+ 12 meters extersions
i) Type of Tower :
1__|Super Structure 4874.66 222.89 __ [Black Weights
2_|Stubg Cleats 3986.28 1.34
3__[Stub Setting Te mplates 958.72 1.07
4 |+ 3 meters extensions 1126.500 48.82 Black Weights
r S__ |+ 6 meters extensions 1892.080 77.95 Black Weights
S [+ 9 meters extensions
___7__|+ 12 meters extensions
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220 kV SC Transmission Line Lengapur to Hampi

Make - Kamani

St | Suucture Approx. Unit | Weight of
No. | Type Weight in MT| Bolts & Nuts
1j Type of Tower: A : ‘
1 |Super Structure * 3043.70 135.43
| 2 |Stub & Cleats 11811 § -
3 |Stub Setting Templates 345.89 13.56
4 |+ 3050 564 080 15.42
5 |+ 6 meters extensions
|6 |+ S meters extensions
|7 |+ 12 m3ters extensions
i) Type of Tower: B
|1 |Super Structure | 412852 [] 179.95
2 |Stub & Claats 50 88 [ -
3 |Stub Setting Ternplates 656.64 31.80
4 |+ 3 meters extensions 975.808 31.27
5 |+ 6 rneters extensions
6 |+ 9 meters extensions
7+ 12 meters extensions !
L) Type of Tower: C&D
1 |Supar Structure 5934.33 250.08
2 [Stub & leats 7378 U -
3 {Stub Se tting Templates
4 |+ 3 meters extensions
5 |- 6 meters extensions
6 |+ 9 meters extensions _
L7 I+ 12 meters extensions
* incluging
Stepbolts = 18.718
U - Bolts = 1.180
C Shadel = 4.200

\9 . ’
24.C88 kas

-9

2 1/2% Extra.
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Page 1

220 kV SC Transmission Line

Nagarjunasagar - Siisailam - Cuddanah - Madras border
Specn.- APT-11/63

Make: - KAMANI

Sl.

No.

Structure

Approx. Unit

Type

Weight in MT

Weight of |
Bolts & Nuts

)

Type of Tower : Al

Super Structure

2849.23

213.59

Stub & Cleats L100x100x6

127.43

1.26

Stub S=tting Templates

479.33

20.48

+ 3 meters extensions

576.500

31.52

+ 6 meters extensions

+ 9 meters extensions

+ 12 meters extensions

|~ LN

Adj stub template

)]

Type of Tower : A2

—_

Super Structure

2808.23

212.08

[ ]

Siub & Cleats

108.24

1.26

Stub Setting Templates

420.00

10.73

+ 3 metars ex.ensions

+ 6 meters extensions

+ 9 meters extensions

+ 12 meters exiensions

|~ |o| W

Adj stub template

)

Type of Tower : E1

Super Structure

Stub & Cleats L150x150x10

386.24

1.34

Stub Setting Templates

§74.52

13.93

+ 3 meters extensions

852.080

36.35

1 6 meters extensions

+ 3 meters extensions

|~ —

+ 12 meters extensions

Adj stub template

Type of Tower . B2

Super Structure

4327.51

230.60

Stub & Cleats L130x130x10

309.96

1.34

Stub Setting vemplates

566.64

12.74

+ 3 meters extensions

+ 6 meters extensions

+ 9 meiers extensions

+ 12 meters extensions

wi~olo|alwiv]—=

Adj stub ternplate

{Total
black
weight of
sub-
materials -
109.50)

(Painted)

Black
weight
Only stub
weight.

(Painted)




Page 2

Sl.

Struciure

Approx. Unit

Weight of |

Type

Weight in T

Bolts & Nuts

)

Type of Tower: C1

Super Structure

1637.19

61.50 |

Stub & Cleats -

Stub Setting Templates

592.20

14.82

+ 3 meters extensions

1066.480

+ 6 meters extensions

43.87

+ 9 meters extencions

+ 12 meters extersions

G|~ w|N] -~

Adj stub temolate

58532

Type of Toewer : BT1

Super Structure

5072.10

Stub & Cleats L150x150x10

377.56

Stub Setting Templates

+ 3 meters extensions

+ 6 meters exterisions

+ 9 meters extensions

~NjH|oH WM~

+ 12 meters exiensicns

Type of Tower : BS1

Super Structure

4958.32

Stub & Cleats L150x150x10

388.24

23495 |
434

Stub Setting Tempiates

+ 3 meters extensions

+ 6 meters extensions

+ @ meters extensions

~JDITO | PfIIN|—

+ 12 meters extensions

f)

Type of Tower: Y*

Super Structure

4458.68

208.43

Stub & Cleats

334.32

1.34

Stub Selting Temnlates

77016

22.76

+ 2 meters extensions

+ 6 meters extensions

+ 9 meters extensions

~NfO | AW =

+ 12 meters extensions

* Same for B1 mkd Y for Hampi -

Gooty line

SEF—

(Painted)



132 kV DC Transmission Line

BARAUNI - MUZAFFARPUR; BARAUNI - KATIHAR & HATHIDAH - SULTANGANJ

+ 9 meters extensions

Make: - KAMAN|
Sl Structure Approy. Unit | Weight of
No." . Type Weight in MT | Bolts & Nuts
1) Type of Tower : DTA

1 |Super Structure

2 |Stub & Cleats L150x150x12 475.16 1.34

3 |Stub Setting Templates

4 |+~ 3 meters extensions

5 |+ 6 maters extensions | 1843.98 70.82

5 4

7

+ 12 raeters extensions

inclusive of 5% extra

inclusive of 5% extra
and 2.5% add



220 kV §C Horizuntal

APT 11/63
Sl. Nol Types Type of Stub | Bepth of Vol. of Vaol.of | Reinforce| Remarks
foundation size |foundatio| Concrete | Ercavation [ ment steel :
- n (Cum) {Cum) M

)  Type of Tower: A1 .

1 |Dry Frustrum 250G 19.60 L\Nidth of Ex
= 1400

2 |Wet -do - 2500 441G Width of Ex

= 2100
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950 kV SC Transmission Line

UPPER SILERU - KOTHAGUDEM; KOTHAGU

Page 1

9z

DEM - NAGARJUNASAGAR;

UPPER SII.ERU - SIMHACHALAM

Make: - KAMARNI

Sl

No.,

Approx. Unit

k ' Structure

Type

Weight in MT

Weight of
Bolts & Nuts

)]

Type of Tower : A1

1

Super Structure

3314.18

236.62

"3

Stub & Cleats L100x100x3

127.48

inclusive of 2.5% extra

Stub Setting 1emplates

1.26

Normal Tower

+ 3 meters extansions

576.62

31.66

+ 5 meters extensions

+ 9 meters extensions

|||

+ 12 meters extensions

Type of Tower : A2

]

[Super Structure

2807.51

212.08

Stub & Cleats L80x90x6

108.24

1.26

Stub Setting Templaicc

|| =

Ncrmal Tower

+ 2.45 \nelers exiensicns

853.56

119.61

+ 3 meters extensions

(o))

+ 6 meters extensions

~J

+ 9 meters extensions

(e 9]

+ 12 meters extensions

Type of Tower : B1

Super Structure

Stub & Cleats

Stub Settng Templates

Normal Tower

+ 3 meters extensions

852.08

36.66

+ 6 meters extensions

+ 9 meters extensiuns

+ 12 maters extensions

(OCD\!G’U!-PLOJM——‘

Additional members

13.32

1.0

Type of Tower : B2

Super Strusture

Stub & Cleats

Stub Setting Ten plates

Norma!l Tower

+ 3 meters extensions

+ 6 meters extensions

+ 0 meters exiensions

+ 12 meters_gxtensions

l’.OO!)‘-J«:))U'l--Ft(.»-’r\)——L

Additional members

13.64

1.05

(")

")

")

(")

(Upper sileru -
K.gudem and
Simhachalem line only)
and inclasive of 2.5%
extra.

(Kothagudem - N.sagar
line anly) and inclusive
of 2.5% ext-a.




i

inclusive of 2.5% exira

(")

(Kothagudem - N.sagar
line only) and inclusive

_|0f 2.5% extra.

Inclusive af 2.5% extra.
Inclusive of 2.5% extra.

'(Upper Sileru -
Kathagudern; Upper
Sileru - Simhachalam

_|line only)

(")

Page 2
[)  Type of Tower: BS1
1 Super Structure 4939.24 23775 |
2 Stub & Cleats L.150x150x10 388.24 1.34
3 Stub Setting Templates ]
4 Nermal Tower
5 + 3 meters exiensions
6 + 6 meters extensions
7 + 9 maters extensions
8 + 12 meters extensions
1) -~ Type of Tower: C1
1 Super Structure 674461 364.71
2. Stub & Cleats L.200x200x12 684.16 1.34
3 Stub Setting Templates
4 Normal Tower
5 + 1.5 & 4.5 mts Hill extensions 1515.65 £0.28
5 + 1.5 & 3 mus Hill extensions 1121.94 51.83
7 + 3 meters extensions 1066 .48 4587
8 + 6 meters extensions :
9 + 9 meters extensions
10 + 12 meters extensions
11 Additional members 19.44 1.14
1) Type of Tower: S & T.7.81
1 Super Structure 22945.05 202713 |
2 Stub & Cleats L150x150x16 655.44 2.70
3 Stub Setting Templates
4 Normal Tower T
L) + 3 & 4.5 mts Hill extensions 2107.36 56.25
6 + 3 & 6 mis Hill extensions 2449 .07 71.85
7 + 3 meters extensions 1622.56 44 64
8 4 8 meters extansions ]
9 + 12 meters extensions _—_I
10 Additional members |
1} Common for S & S1 = 9692 .66
2) Spl. ltems for tower type 'S’ = 1387.96
3) Anchor bolts for S1 =771.48
4) Base assbly for Anchor bolts TTS1 = 5082.20
5) Anchor Flat per tower = 97.72
6) 3% item for TTS1 =13253.39
7) B&N for § = 385.256
8) B&N for S1 = 565.73
9) Summary of weights for TTS 12134.02

10) Summary of weights for TTS1

24973.18



220 kV DC Transmission Line

Nagarjunasagar - Srisailam

Mazke: - KAMANI

Structure

Approx. Unit

Weight of

Type

Weight in MT

Boits & Nuts

Type of Tower: X

Super Structure

573882

255.84

Stub & Cleats L110x110x10

243.58

1.34

Stuk Setting Templates

18.22

+ 3 meters extensions

465.08

+ 6 melers extensions

+ 9 meters extensions

+ 1Z meters extensions

Type of Tower: Y

Super Structure

|Stub & Clzats

Stub Setting Templates

30.10

+ 3 metars extensions

~ 75302

+ 8 meters extensions

+ 9 meters extensions

~|o|o|nlwin|—

+ 12 metels extensions

—
———

Type of Tower : Z

Super Structure

Stub & Cleats

Stub Setting Templates

973.04

32.41

-+ 3 meters extensions

+ 6 meters extensions

+ 9 meters extensions

~jojg|blw|M] =

+ 12 me ers extensions




FOUNDATION DETAILS APT 5/61

220 kV SC Transmissior Line

A6

Sl No.

Types | Type

of foundaticn | Stub size

Depth of
foundation

Vol. of i
Concrete
(Cum)

Vol. of
Excavation
{Cum)

Reinfercement

steel
(MT)

)

Type of Tower .

Al

Dry

Wet

PS

Bl iN

FS

M)

Type of Tower :

B1

Dry Fn?

651 |

39.80

Wet

PS

BAIWIN =

FS

1)

Type of Tower :

A2

Dry Fn?

2.04

9.0

Wet

Bl —

PS

FS

1)

Type of Tower :

B2

Dry

Wet

PS

N —

FS

(3.6+34.92)#1

233.00

[,]

Block
cotton

1(5.2+62.40%2

365.00

i)

Type of Tower

1 C1&Cca2

Dry

12.684

— 75.00

Wet

PS

Sl —

FS

)

Type of Tower ;

Dry #n?

10.80 |

57.20

Wet

PS

Alwlr]

FS

[11)]

Type of Tower :

Dry Fn?

[ 3.844

20.14

Wet

T 10.381

49.53

PS

FS

\J

Type of Tower:

N gl Y T XY TN] BN

Dry Fn?

l

Wet

159.912(F&C)

§5.798
(for Stepped)

267.28

Bjwh

PS

FS

1

#1
#2

Lean 50mm thick = 3.6 Cum 1:2:4 =34.92
Lean 50mm thick = 5.4 Cum 1:.2:4=62.40

R.Sieel = 3260 IKgs.
R.Steel = 5656 £gs.
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Page 1

oo

STATEMENT OF TYPES OF TOWERS USED FOR 132 KV LINES

Si. | Types of Towers Nomenclature Designer's |dentity Lines for whica Towers Are used
No. , ‘
1 10ld 132 kV DC towers forjimported towers. 1) Machnkund - T.B.Vara
Machkund lines. 2) T.B.Vara - Simhachalam
3) Simhachalam - Bommur
4) Bommur - Gunadala
5) Gunadzla - Tadepalli
2 1132 kV SC towers types A/P,|SAE towers designed for|1) Nagaijunasagar - Nalgonda
B/R, C/S and D/T. 100 kg/sqm. Wind|2) Gooty - Dharmavaram
pressure against spec.|3) Srisailam - Kurnool
APT18/64. 14) Kurnnol - Gouty I
5) Cumbham - Srisailam \
6) Kalikirt - Chittnor
7) Chiitoor - Renigunta |
3 |0Ild 13z kV SC towers Details not available 1) Tadepally - Ongole
2) Ongnle - NTS
4 10Id'A' frames Details not available 1) Cuddapah - Nellore
2) Ch.gutta - Mahaboobnagyar
3) T.B Vara - Garividi one of the
. _ two circuits.
5 [132 kV SC towers types XA,|APT 5/60 other details|1) Tadepally - Macherala
YA and ZA. not available. 2)Nagarjunasagar - Erragadda.
3) Shapurnagar - Erragadda.
6 [132 kV SC towers types A, B{Kamani's towers Sp=c.|1) Cuddapah - Goaty
and C 1APT12/61 2} Ghoty - Hampi
a) |132 kV SC towers types A/P |Kamani's towers Spec.|1) Gacty - Adonii
B/Q and C/R IDA 11-100 kg/sgm wind|2) Hderabad - Sadasivpet
pressure. 3) Kathagudem Khammam
b) |132 kV SC towers types ABC|Kamani Spec. IDA 11-|1) Nellore - Sullurpet - Remguntd
designed for 150 kg/sqm wind|150 kg/sgm wind|2) Kanumoiu - Nuzvid
i pressure A/A, B/B and C/C gressure.
7 1132 kV SC towers types A/P,|Kamani's towers|1) Nellore - Sullurpet - Renigunta
B/Q and C/R designed for 150 kyg/sqm.
wnd pressure IDA 11.
8 {132 kv SC towers types F, G|SAE towers against{1) K.Maliepally to Kalwakurthi
and H spec. |IDA 20 2) Bhimadole - Kamavarapukota
: 3) Bommuru - Ramachandrapuram
- 4) Panyar - Nandyal )
9 1132 kV SC towers types AB,C/SAE's toweis againsiit) Kurnoul - Panyam
and D shec. APT10/71 2) Kanumoiu - Pamarru
3) Ramagundam - Karimragar
4) Pochampad - Nizamabad




Page 2

1 o)

Sl {Types of Towers Nocmenclature Designer's ldentity Lines for which Towers Are used
No.
10 1132 kV SC towers types A/W, |SAE's towers against|1) Warangal - Ramagundam
B/X, C/Y and D/Z APSERB's spec.
APT14/68
(Dimension sarne | as
10/71) for 'B'
For 'A' pase width in
29£1.5 an0ain 2926.5 IN
.. APT 10/71'A'. ]
11 |Olg 132 kV DC towers types A |Kamani's towers other{1) Warangal - Ramagundam
B, CandD. details not available|2) Waranga! - KPS
) APT11/61. 3) Warangal - Shapurnagar
12 |Old 66 kV DC towers madified {|Details not availahle 1) Nizamsagar - Erragadda
upgraded for 132 kV DC line. -
13 |0Id 132 kV DC towers MPEB towers other|1) Kurnool - Wanaparthy
, : _ N ~|details not available 2) Wanaparthy - Mahaboobnagar
14 |Narrow based 132 kV DC|SERC design
tower types A B and C ‘ ‘ ‘
i5 IMPEB 132 kV DC towers types|MPEB 1) Ramagundam - Pochampad
A/D, B/IR, C/S 2) Ramagundam - Ballampally
3) Ramagundam - Karimnagar
4) Hyderabad - Siddipet -
Karimnagar
5) Kurnool - ‘Wanaparthy -
Mahaboobnagar
8) Ramagundam - Kamalapuram -
Manugur
7) Nara bharath fella Alloys -
_ Sitarampatnam
16 1132 kV SC tower types P, R|Kamani's tower Spec.|1) Sullurpet - Sriharikota 132 KV
and S APT19/75 &C : |
: ; lines.
17 1132 kV DC tower types P, R|Kamani's tower Spec. 1} List ef lines enclosed.
and S - JAPT19/75
16 [132 kV DG tower types A, B, C[EMC's  tower  under 1) Guntur - Tenali
tend D CERP (Cyclone|2) Tenali - Repally

i

Emergancy Rectification

Project) other details not

available.

3) Repally - Bapatla

N H |
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Page 1

LIST OF 132 KV LINES
{P, R and 8 towers)

Name of the ines
LILO to Palzkonida DC
LILO to Chilakapalem DC
Tekkali - Palasa SC
Tekkali - Vasavi SC
LILO to Ontitadi (Vizianagaram)
Araku - Tyada DC
LILO to Sold Star DC
LILO to Kethavalasa DC
Simhachalam - Commonpoint - N.\'.Palem Port §S - Nawal Whar
Nawal Wharf to DGNP, RCL, Hindustan Ship Yard, HPCL
LILO to Koruprolu DC
LILO to Payakaraopet {Tuni) DC
LILO to Prathipadu SC
Ramachandrapuram - Amalapuram DC / SC
Amalapuram - Razole DC / SC
Nidadavelu - Kovvuru - Andbra Sugars
BMR - Yanam ‘
BMR - Niciadavolu DC
Nidadavolu - Bhimadolu DC
Nidadavolu - Bhirnavaram OC
Bhimavaram - Narasapuram SC
LILO to Tanuku DC
Nidadavolu - Saggonda
Kamavarapukota - Aswaraopet SC
Kamavarapukeota - Jangareddigurem SC
Karumelu - Pamaru DC
Pamaru - Machilipatnam SC
Machilipatnam - '<cnkespudi
LILO to Gangur UC
Kanumolu - Nuziveedu DC/SC
Nuziveedu - Kondapalli
Kondapaili - Vijayawada ||
Piduguralla - Macherla (Tap line to Macheria)
Tadiknnda - Guntur DC
LILO to Nagarjunasagar RCPH
Piduguralla - vWadapaili
Wadapalli - Miryalaguda DC
Miryalaguda - Nalgenda
Miryalaguda - Suryapet
Miryalaguda - Chillaxaliu DC
LILO to Mattampalli
Chillakaliu - Khammam DC
LILO to Kusumanch?
Khammam - Dornakal
Budidarnpadu - Dornakal
Khammiam - Sitharampatnam
Paloncha - Bhadrachalam
TCNFA, SCC, BPB from Paloncha
Rarmagundam - Ikamalapuram
Kamalapuram - Manugur
LILO to Chelpur
Kamalapuram - AP Rayons
LILO to Manthani
LILO to OCM

joe



yo
Page 2

No. . Name of the lines
535 LILO to Ayyagaripalli DC

56 LILO to Nekkonda

57 Nekkonda - Wardannaget

53 LILO to Rachunathpalli

52 Raghunathpalii - Ghanpur DC

6C  LILO to Musthyai

€1 LiLO to Bhongir

62 Nalyutiua - Narketnali

33 Narketpalli - Ramannapet

€4 Ramannapet - Choutuppal

€5 Narketpalli - Shaligouraram

66 LILO o NSLZ.PH

€7 lalvakurini - Magarkurnool SC

68 LILO to Ibrahimpatnam

69 LILO to Sivannaguda

70 LILO to Medchal; LILO - Tukkapur
71 Durshed -~ Husnabad.

72 Husnabad - Huzurabad

73 LILO to Jagithyal

74 LILO to Bhimagas SC

75 Pochampad - Adilabad

76 Nirmal - Bhainsa ‘ -

77 LILO to Nirmal

78 LILO to Nandipet

79 Nizarmabad - Renzal

80 Renzal - Jakora

81 Jukora - Bichikonda

82 Nizamabad - Dichpalii - two lines DC

83 Dichpalli - Kamareddy _ ‘ -
84 Kamareddy - Siricilla : '

B5' Siricilla - Maltaram

86 LILO to Domakonda

87 Kamareddy - Minpur

88 LILO to Medak

89 Mingur - Narayarkhed

90 Minpur - Nizamsagar - wo lines

9 LILS to Kaudipalli

92 ILO to Gummadidala

93 Shapurnagar - RC Puram, Kandi - Sadasivpet - Zaheerabad
94 LILO to Pacha Mailaram '
95 LILO tc Chevella

96 LILO to Bollaram, LILC to Gunrock
97 Mahaboobnagar - Puttapahad
58 Futtapahad - Kodangal

39  Mahaboobiagar - KNL

100 LILO to Wanaparthi

101 LILO to Gadwal

102 LILO to RP Mills

103 LILO o Atmakur (Knl. Dist.)
104 LILO to Yerragondapalem



No.

105
108
107
108
109
110
IR

12
113
114
115
116
117
118
g
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

142
143
144
148
146
147
148
149
150
151

182
163
154

Fage 3

Natne of the lines
Cumbum - Giddalur
Cumbum -~ Markapur
Parachur - Chirala
Bapatla - Parachur
Parachur - Chilakaluripet
Chilakaluripet - V'nukonda
Tadikonda - Chila'caluripet
Ongole - Kanigiri
LILO to Medarametta _
Ongole - Kavali - NTS (Tap lien to Kavali)
LILO to Nellore 220 kv S§
Atmakur - Udayagiri
Godur - Chendodu
RGT - Puttur
Puttur - Nagari
LILO to Srikalahasti
Srikalahasti - Verkatagiri
LILO to Tirupatt.i
RGT - Chandragiri - Tirumalz
LILO t Kottapalli Mitta
Chittoar - Palam: neru
Palamanery - Shantipuram
Shantipuram - Kuppam
Palamaneru - Punganur
Punganur - Madeinapalli
Madanapalli - Burrakayalakota
LILO to Pakala
Kalikiri - Rompicherla
Rajarpet to Timmayagaripa!
LILO to Badve!
LILO to Vontimitta
Cuddapah - Yerraguntta
Yerraguntia - Proddatur
Yerraguntia - Puivendula
Pulivenduta - Kudiri
Kadiri - Hindupur
LILO to Puttaparthi
Hindur - Jammalabanda
Anantapur - Kalyandurg s¢
Kalyandurg - Rayadurg SC
LILC to Penna Ahobilam PH DC
Gooty - Anantapur SG
LILO w Tadipatri
LILO to Penna Cement
LILO to SJK Steels
LILO to Pattikonda
Adoni - Yemmiganur
Yemmiganur - Kurnaol
LILO to Mancherial
LILO to Dharmapuri

9
oy



S.
No.
185
156
57
168
159
160
1€1
162
133
164
165
166
167
168
169
170
171
172
173
174
175
176
177
179
179
130
781
182
183
184
1€5
188
187
138
189
190
181
162
193
184
185
196
197

198
199
z00
201
202
200
204
205
206
27
208

Page 4

- Name of the lines

Tap Line to Orientdements SCC Near Ramagundam
interzonnecting Ilnes 1t RGM
LILO te ACC framn Piduguralla -~ Wadapalli
LILO line to Allur from Kavali - NTS line
LILO te Balanagar from Hyderabad - Mahaboobnagar line
LILO te Chinnakampan froin Suddapah - Rayachoti line
LILO to Dhone from Gooty - Kurnodi line
LILO to Eluru from Bhimadole - Kanumelu line
Sadasivpet - Singur HES - Jogipet
LILO to Gajewe! from Hyderabad - Siddipet line
Kakinada - GFCL
LILO to Jammikunta
LILO to Kandukur
Tap line to Kolanpak
Tap line to Kothur from Chandrayanauutta Mahaboobnagar
Tap line SCC, OCM from Ramagundam - Kamalapuram line
Tap line to Madiknnda from Hyderubad - \'Warangal line
Tap line to Madras Cemerts
Tap line to Priya Cements
Tap line to Vishnu Cements
Tap tne to Mallaizhpet (RJY)
GC tap line to Manobarabad
Tap fine to Mattampalii
Tap line to Medak
Tap line to Madehal
Tap line to Nakkavanicalem
Tap line to Pedataciepalli
Tap line to Shapurnagar from Erragadda - N|zamsagar line.
DC Tap line to Sivaramalii from Chandrayanagutta - S.Nagar line
Tap line to Tadikonda from Tadepalli to Piduguralla line
Tap line to Yerraguntia (Cuddapah Dist.)
Tap line to Alair
Adilabad - CCI
Bapatla - Railways
Bellampalli - RTS, Bellampalii - SCC
Pendurti - Birla Periclass
Feddapuram - Railways
Eluru - Railwavs - |
Eluru - Railways - Il
Nidadavolu: to Nidadavolu 220 kV SS-1
Nidadavelu to Nidadavelu 132 kV 83 -1
Kanumolt! - Sribha Industries
Cement Nagar - Panvam Cements

Around Hyderabad Cit /
LILO to Gun Rock
LILO to HMT
LILO to Maulali
LILO to Imeliban
LILO to Madrapur
Gharapu: to Sanghi
LILO to Bandlaguda
LILO to Bollaram
Tap line to DROC (from Chandrayanagutia - Nagarjunasagar lire)
Tap line 1o Jubili Hills
Tap line to RCI

SVikiami\T ower ﬂsmils\[indeg - $pec - ines xis]132 kV P.R.S



132 kV DC Transmission line

Spec.No. APT 19/7
Make - Kamani

lo6

5

Si. | Structure Agprox. unit | Weight of
No. | Type Weight in kgs | Bolts & Nuts

1) Type of Tower: P.

1 [Stub & Cleat for NT, +3,+6 & +9 169.04 0.992

2 |SSTfor NT, +3, +6 & +9 4446 13.4

3 {Normal Tower 2309 51 15731 #
- 4 |+ 3 meters extensions 468.48 19.904

5 |+ € meters extensions | 1000.6 35,595

6 |+ 9 meters extensions | 1506.1Z 50.847
I} Typeof Tower: R

1 1Gtub & Cleat for NT, +3 & +6 330.8 0.992

2 |SST for NT, +3 & +6 935.48 28.94 |

3 |Norma!l Tower 4356 25 179.07

4 |+ 3 meters exiensions 1047.88 42.36
|5 |+ 6 meters extensions 2319.84 81.16

6 |+ 9 meters extensions 3865.04 | 134.131
) Type of Tower: S | ]

1 _|Stub & Cleat for NT, +3 & +5 452.44 | 1.056

2 |SSTfor NT, +3 & +6 1137 2997

3 |Normal Tower 5763.51 221176

4 |+ 3 meters extensions 1354.32 38.948

5 |+ 6 meters extensions 2932.52 7707

6 |+ 9 meters extensions 4845.32 | 122.49

# - including
Hangers( 6 Nos)
U-Boits( 1 Nos)

. Bird Guards( 6 Nos)

5.420 kgs / riece
1.003kgs / Fie :e
0.50kgs / Piece



FOUNDATION DETAILS (PRS)

Jod-

Spec.No.APT 19/75

Make - Kamani
S. | Type of| Typeof ' Excavation] Sand |FCC 1:4:8 PCC 1:2:4|Reinforceme
No | tower | classificatio | volumein | Bedin | in Cum. | in Cu.m. | nt Steelin
N Cu.m. Cu.m. = ' kgs

1 P Dry 32.37 0.78 2.47 -
2 Wet 59.25 - 1€ L.76 -
3 PsS 99 24 5.05 2.7 12.43 -
4 FS 132.43 6.70 3.72 15,26 202.34
5 Hard Rock .56 - - 2.8 -

| 6 F & F rock 15.55 - - 4.91 -
7 R Dry 40.52 - 0.95 3.6 -
8 Wet 92.83 - 2.5 8.8 -
9 P& 142.81 5.94 3.84 18.65 -
10 FS _179.63 5.66 49 21.62 336.29
11 Hard Rock 4.34 - - 576 -
12 F & F rock 35.04 - - 8.85 -
13 .S.  |Dry 69.83 - 1.6 7.21 -
14 ~ |wet 135.17 - 3.36 18.14 -
15 pe 231.98 10.09 578 40.08 -
16 FS 261,13 11.35 €.56 49.13 487.82
17 Hard Rock 9.86 - - 11.13 -
18 F & F rock 5.2 - - 18.78 -




132 kv DC Transmission line

Spec.No.APT 19/75

Make - Kamani

|06

SI. | Structure Agprox. unit | Weight of
No. | Type Weight in kgs | Bolts & Nuits

) Type of Tower: P. '

1 |Stub & Cleat for NT, +3,+6 & +9 189.04 0.992

2 |SST for NT, +3, +6 & +9 444.6 13.4

3 iNormal Tower 2309.51 157,31 #
- 4 |+ 3 meters extensions 468.48 19.904

5 |+ & meters extensions 1000.6 35.595

6 [+ 9 meters extensions 1505.1z 50.847
i) Typeof Tower: R

1 [Stub & Cleat for NT, +3 & +6 330.8 0.992

2 |SST for NT, +3 & +6 935.48 2894 |

3 [INorma! Tower 4356.25 179.07

4 |+ 3 meters exiensions 1047.88 42.36

5 [+ 6 meters extensions 2319.84 81.16

6 |+ 9 meters extensions 3865.04 | 134.131
i) Type of Tower: S i

1 |Stub & Cleat for NT, +3 & +5 453 .44 1.056

2 [|3STfor NT, +3 & +6 1137 29.97 |

3 INormal Tower 5763.51 221176

4 [+ 3 meters extensions 1354.32 38.948

5 |+ 6 meters extensions 2932.52 aan

6 |+ 9 meters extensions 4845.32 | 12249

# - including
- Hangers( 6 Nos) 5.420 kgs / riece

U-Boits( 1 Nos)
- Bird Guards( 6 Nos)

1.003kgs / Fie e

0.50kgs / Piece



'FOUNDATION DETAILS (PRS)

yod

Spec.No APT 19/75

Make - Kamani

S. | Typeof| Type of |Excavation]| Sand |PCC 1:4:8/PCC 1:2-4 Reinforceme|
No | tower | classificatio] volumein | Bedin | in Cu.m. | in Cum. | nt Steelin
n Cu.m. Cu.m. . kgs

1 P Dry 32.37 - 0.78 247 -
2 Wet 59.25 - 1.€ L. 78 -
3 PS 99.24 5.05 2.7 12.43 -
4 FS 132.43 6.7C 3.72 15.26 202.34
5 Hard Rock ~.58 - - 2.8 -

| 6 F & F rock 15.55 - - 4,91 -
7 R Dry 40.52 - 0.95 3.6 -
8 Wet 92.83 - 2.5 8.8 -
9 Pa 142.81 5.94 3.84 18.65 -
10 FS _179.63 £.66 4.9 21.62 336.29
11 Hard Rock 4.34 - - 576 -
12 F & F rocl; 35.04 - - 8.85 -
13 .S, |Dry 69.83 - 1.6 7.21 -
14 Wet 135.17 - 3.36 18.14 -
15 P 231,98 10.03 £.78 40.08 -
16 FS 261.13 11.35 6.56 49.13 487.82
17 Hard Rock 9 36 - - 11.13 -
18 F & F rock 5.2 - - 18.78 -




Spec.No. APT 13/75
Sullurpet - Sriharikota 132 kV SC Transmission Line

\o¥

Add. 10% extra (Geivd)

Ty
")

153.96 _ |Add. 10% extra (Galvd)

APT -19/756 Make: - KAMANI
Sl Structure Approx. Unit | Weight of
No. Type Weight in MT]| Bolts & Nuts
1) Type of Tower: A
1 |Super Structure 2166.05 123.22
2 {Stub & Cleats 1.100x100x5 . 144.16 1.26
3 |Adj stub Templates 442.36 __16.82
4 |+ 2 meters extensions 203.08 2825 |
5 |+ 6 meters extensions 1076.92 58.39
6 |+ 8 meters extensions
7 |+ 12 meters extensions
) Typeof Tower: B
1_|Super Structure 2700.94 |
2 |Stub & Cleats L100x100x8 187.56 1.26
3 |Adj stub Templates 691.08 35.02
4 |+ 3 meters extensions 707.24 32.15
5 |+ 6 meters extensions 1660.44. 68.55
6 |+ 9 meters extensions
7 |+ 12 meters extensions
) Typeof Tower: C
1 [Super Structure 3826.76 167.25
2 |Stub & Cleats L110x110x10 250.88 1.34
3 |Adj stub Templates 1051.52 38.02
4 |+ 3 meters extensions 1163.16 44 83
5 |+ & meters extensions 2526.40 00.86
.6 |+ 9 meters extensions
7 |+ 12 meters extensions




Sullurpet - Sriharikota 132 kV SC Transmission Line

1o

APT - 19/75 Foundation details
Make - Kamani

SL | Types Type of Stub size Depth of | Vol. of Vol. of |Reinforce

No. foundation foundatio | Concrete | Excavation| ment
_.n i (Cum) (Cum) steel

1)  Type of Tower: A

-1 [Dry Frustum [100x100x 6| 2500 | 1.6884 13.1103

2 |Wet -do - - do - 2500 5.0524 20.00

3 |PS

4 [FS _

i) Type of Tower : B

1 1Dry Frustrum [100x100x 8 2750 2.2928 18.5339

2 [Wet - do - -do - 2750 6.0136 50.8478

3 |PS
|- 4_|FS

1)) Type of Tower: C '
1 Dy Frustrum |110 x 110 x 102850 3.2556 | 26.6863

2 (Wet - do - -do - 2850 9.5024 62.9565

3 |PS o

4 |FS _
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132 KV DC Transmission Line

AP CYCLONE EMERGENCY RECCNSTRUCTION PROJECT

Spec.No.APT 7/90
Design -A&B - EMC; C&D - KEC

Make: - EMC
sl. Structure Approx. Unit | Weight of Bolts!
No. Type Weight in MT & Nuts
1) Type of Tower: A
1 |Super Structure 2362.11 89.99
2 |Stub & Cleats 121.562
3 |Stub Setting Templates 1152.13
4 |+ 3 meters exter.sions 584.96
5 [+ 6 meters extensions 11068.72
6 |+ 9 meters extensions 1648.64
7 |+ 12 meters extensions
) Type of Tower: B
|1 |Super Structure 321017 148.89
2 {Stub & Cleats 181.28
3 |Stub Setting Templates 56£.65
4 |+ 3 meters extensions 778.80
5 |+ 8 meters exiensions 1360.88 60.60
| 6 |+ 9 meters extensions 2036.68
7 |+ 12 meters extensioris
) Type of Tower: C ]
1 |Super Structure 3462.00 _
2 |Stub & Cleats 252.88
3 |Stub Setting Templates 720.27
4 |+ 3 meters extensions 905.92
S |+ 6 meters extensions 1438.36
6 |+ 9 meters exterisions 2640.12 L
7 |+ 12 meters extensions
V) Type of Tower: D ]
1 |Super Structure 4485 86
2 |Stub & Cleats 302.08
3 |5tub Setting Templates 1100.07
4 |+ 3 meters extensions 1148.88 _
5 |+ 6 meters extensions 1954 .92
B |+ 9 meters extensions 3552.20
7 |+ 12 meters extonsions
8 |Spl Menmbers for DE Towers 461.14

Ao



APCERP 132 kV DC

Foundation details

W3

Spec.No.APT 7/90
Design - A&B - EMC; C&D - KEC

Sl Types Type of | Stub size Depth of | Vol. of Vol. of |Reinforce
Ne. foundation foundatio | Concrete | Excavatio] ment
n (Cum) n steel
(Cum) (MT)
(width)
) Typeof Tower: A
1 {Dry Frustrum 90 x 80 x 6
2 Wet -do- -do-
2 |PS -do- | -do- 3000 5.1684 | 46.0992
4 |FS -do- | -do- 3000 | 8.1163 | 66.84
5 |Rocky _ : 2.850 3.2972 0.80
I}  Typeof Tower: B
1 |Dry Frusirun | 100x100x3 | 2900 2.4888 | 27.5106
2 |Wet -do- ~-do- 3000 | 6.5598 | 56.5068
3 |PS -do- -do-
4 iFS -do- -do- _ ;
5 {Rocky 2.850 4.5536 0.90
LY, Type of Tower : C o
1 |Dry Frustrum [110x110x 10| 2950 3.3148 | 35.3162
2 |Wet - GO - - do - 3600 6.868 | 78.03 204
3 |PS -do - - do - 2000 9.055 108.44 312
4 |FS - do - -do - 3000 12.366 | 147.84 458
3 [Rocky . 2.900 5.1892 0.90
V) Type of Tower : D :
1 {Pry Frustrum |130 x 130 x 10
-2 [Wet - do - - 4o - 30C0 16.806 | 193.00 750
3 |PS - do - - do - 3000 9.392 108 326
4 |FS _ - do - - do - 3000 12.602 145.32 474
5 |Rocky [ 2900 | 97192 1.10 |
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132 kV Multi Circuit Tower Wei¢hts

Specn. - APT - 32/88

\22

Maka - SAE
Sl. Structure Approx. Unit | Weightof |
No. Type Bolts & Nuts
Weight in Kys. Kgs.
) Type of Tower: K
1 |[Stub & Cleats 260.26 3.58
2 |Stub Setting Templates 873.2 21.35
3 [Normal Tower 6235.75 241.72
4 |+ 3 meters extensions 1101.81 3113
5 |+ 6 meters extensions 1803.99 45,96
6 |+ 9 meters extensions
7 |+ 12 meters extensions ]
) Type of Tower: L
1 |Stub & Cleats 658.4 3.83
2 {Stub Setting Templates . 1084 .28 24.06
3 |Normal Tower 5 10207.76 366.11 (M
4 |+ 3 meters extensions 1579.61 37.31
_5 1+ 6 meters extensions 2708.68 6E.65
6 |+ 9 meters extensions .
7|+ 12 meters extensions _ .
lll) Type of Tower: M
1 -|Stub & Cleats 1012.88 7.92
| 2 [Stub Satting Templates 1776.36 37.45
3 {Normal Tower 14355.89 484 28 (2)
4 |+ 3 meters extensions 2685.1 60.85
5 |+ 6 meters extensions - ‘ 4127 82.87
6 |+ 9 meters extensions _ |
7 |+ 12 meters extensions l

(1) Including step bolts.

(2) Including step bolts & D-shackle



132 kV Multi Circuit Tower Foundations

122

Spec.No.APT32/88

Make - SAE
St No.| Types Type of Stub size Depth of Vol. of Vol. of Reinforce
fcunc'ation foundatio | Concrete | Excavation ment
n (Cum) (Cum) steel
- . (MT)
1) Type of Tower: K .
1 |Dry Pad & Chimney [110 x 110 x 10| 2650 2.77 28.67 --
2 |Wet Stepped ~-do- - do - 6.85 62.96 0.274 |
3 |PS - do - - do - - do - 9.00 87.47 0.344
"_ 4 |[FS - do - - do - - do - 11.47 | 112.40 0.416
1) Type of Tower: L
1 Dy Pad & Chimney | 150 x 150 x 16} 3550 9.50 91.25 0
2 |wet Stepped - do - - do - 16.91 195.45 1.149
3 |PS - do - - do - - do - 20.41 244.58 1.403
4 |FS . -do- ~-do - - do - 26.13 293.98 1.545
(11} Type of Tower: M _
1 |Dry Pad & Chimney 200 x 200 x 16| 3500 14.82 122.79 0.00
| 2 [Wet Stepped - do - - do - 25.97 282.63 1.630
3 |PS - do - - do - - do - 31.59 343.84 2.036
4 |FS - do - - do - -dc - 37.9C 409.48 2.418
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132 kV DC Narrcw Based tower

\2A

Spec.No.
Maka -

Structure

Approx. Unit

Type

Weight in MT

Weight of Bolts
‘& Nuts

Type of Tower : o°

Super Structure

3362.145

279.817

Stub & Cleats

. 424.32

Stub Setting Ternplates

N.armal Tower

+ 3 meters extensions

+ 6 meters extensions

ol~lo|olsiw|m]=

+ 9 meters extensions

+ 12 meters extensions

It

Type of Tower: 30°

Super Structure

Stup & Cleats 180 x 150 x 12

533.12

Stub Setting Templates

489.66

Normal Tower

+ 3 meters extensions

+ 6 meters extensions

o|~NBm;m|A|WIN]—

+ 9 meters extensions

+ 12 meters extensioins

1)

Type of Tower : 60°

Super Structure

7934.20

291.44

Stub & Cleats 150 x 1560 x 20

918.64

Stub Setting Templates

531.64

Normal Tower

+ 3 meters extensions

+ 6 meters extensions

+ 9 meters extensions

i~ AWM~

+ 12 meters extensions




132 kV DT Narrow Based tower
Foundation details Spec.No.
M: xe -
Sl | Types Type of Stub size Depth of | Vol. of /ol of | Reinforce | Widtn of
No. foundation fourdation | Concrete |Exzavation| ment steel | Foundations
| (Cum) (Cum) (MT)

M)y Type of Tower: 0° :
Dry I
Wet __
PS

FS
) Type of Tower : 30°

Al N

Wet
PS N
FS :

I) Type of Tower: 60° .

Dry Stepped [150 x 150 x 12] 3700 | 16.632 | 89.2480 2200 |

RIWINj—

Dry Stepped |150x150x 20| 4270 19.85 08.38 2400
Wet ‘

PS
FS !

AN
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132 kV DC MPEB -'D' towers

Spec.No.
Make - MPEB

Sl Structure Approx. Unit | Weight of

No. Type Weight in_ 1| Bolts & Nuts
1) Type of Tower : D-Type suspension tower

1 |Super Structure 3226.30 145.74

2 |Stub & Cleats L90 x €0 x 8 715.02 5.28

3 |Stub Setting Templates 354.44

4 |+ 10 ft extensions 453.370

5 [+ 6 meters extensions

6 |+ 9 meters extensions __{

7

+ 12 meters _extensions

V32



132 kV MPEB -D FOUNDATION DETAILS

122

Spec.No.
~ Make - MPEB

Sl Types Type of Stub size | Depth of Vol. of Vol. of |Reinforce

No. foundation foundatio | Concrete | Excavation ment
n {Cum) (Cum) steel

1) Type of Tower :

1| Dry Frustrum | 90x90x 8 2286 2.6559 23.70

2 \Wet - do - - do - 2286 6.2857 48.40

3 |Submergible -do - -do - 2286 17.775 89.0C
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132 kV SC Transmission Line

Spec.No. IDA 20

\28

Make: - SAE
Sl Structure Approx. Unit | Weight of
No. Type Weight in MT | Bolts & Nuts
) TvpeofTower: F

1 _|Super Structure _ 1626.59 143.07

2 |Stub & Clezats LOOx20x3 136.44 2.54

3  |Stub Setting Templates 260.48 9.27

4 [Normal Tower

5 |+ 3 meters extensions 292.94 19.21

8 |+ 6 meters extensions 5€6 26 39.42 (+3mtr extension)

7 |+ 9 meters extensions

8 |+ 12 meters extensions
- 1) Type of Tower: G

1 [Super Structure 2244.71 153.81

2 |Stub & Cleats L30xE0x10 182.32 2.54

3 |Stub Setting Templates 428.68 15.46

4 |Normal Tower

5 |+ 3 meters extensions 622.64 20.70
| € |+ 6 meters extensions 1314.16 62.10  |(+3mtr extension)

7 [+ 9 meters extensions

8 |+ 12 meters extensions

) Type of Tower :

1 |Super Structure 3079.81 166.39

2 |Stub & Cleats L110x110x1 239.88 7.63

3 |Stub Satting Templates 712.32 15.50

4 INormai Tower

5 |+ 3 meters extensions 893.68 20.97
|6 |+ 6 meters extensions 2092.28 42.92 (+3mtr extension)

7 |+ @ meters exiensions

8 |+ 12 meters extensions

U - Balt= :
Hanger (16mm dia Red) = 2.20



FOUNDATION DETAILS IDA 20

iMake - SAE  Spec.No.APT-IDA2C
SI. | Types Type of Stub size [Depthof| Vol.of | Vol of |Reinforze
No. foundation foundtion| Concrete | Excavation|ment steell
_ (Cum) | (Cum) ' (Kgs)
) TypeofTower: F
1 [Dry Pad & Chimney | 90x90x8 2.41 15432 16.2916
2 |Wet Pad & Chimney 4.90| 48.80
| 3 |PS Pad & Chimney 11.7048 55.528 ]
4 |FS Pad & Chimney 13.05 66.17140.8 (21.4
) Typeof Tower: G B
1 [Dry Pad & Chimney | 90 x90xi0 | 2.55 1.0232]  19.9920
2 |wet Pad & Chimney 5.3C 54.00
3 |PS Pad & Chimney 13.2932 t 63.7500
4 [FS Pad & Chimney 14.50 75.46192.C (267)
i) Type of Tower: H
1 |Dry Pacd & Chimney [110x110x1C|] 2.65 2.1488| 25.4665
2 |Wet Pad & Chimney 7.60 66.00
3 |PS Fad & Chimney N 20.172| 77.274]
4 |FS Pad & Chimney 23.48) 95.44P18 4 (306)
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132 kV SC Transmission Line
NELLORE - SULLURPI:TA - RENIGUNTA

IDA - 11

Make: - KAMAN|

Sl. Structure Approx. Unit | Weight of
No. Type Weight in MT | Bolts & Nuts
) TypecfTower: A

1_[Super Structure |

2 IStub & Cleats (100 x 100 x 6) 156.28 1.26

3 [Stub 3etting Templates A7 12 15.82

4 [Normal Tower _

5 |+ 3 meters extensions 374.20 35.46

6 |+ 6 meters extensions $08.00 66.04

7 |+ 9 meters extensions

8 [+ 12 maters extensions ]
L) Type of Jower: B _

1 [Super Structure 2467.83 165.33

2 |Stub & Cleats {100 x 100 x 8) 182.40 1.26

3 {Stub Setting Templates 610.40 2€.49

4 [Normal Tower

5 |+ 3 meters extensions 635.95 38.61

6 |+ 6 meters extensions 1373.36 71.01

7 |+ 9 meters extensions

8 |+ 12 meters extensions ]
lll) Type of Tower: C

1_|Super Structure 3454.02 217.37 |

2 [Stub & Cleats 252.34 1.34

3 _[Stub Setting Templates

4 |Deadend Tower 3582.5Z 217.37

5 |+ 3 meters extensions -101C.16 49.82

B |+ 6 meters extensions 2224 .92 95.40

7 |+ 9 meters extensions L

8 |+ 12 meters extensions

140

Adc 3.5% for gatvanizing
Add 3,5% for galvanizing

Add 3.5% for galvaniziig

Add 3.5% for galvanizinc

Add 3.5% for galvanizing

(")

M
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132 kV SC Transmission Line Spec.No.APT 10/71
: Maka: - SAE
sl Structure Approx. Unit | Waight of !
No. Type Weight in MT]| Bolts & Nutsl
1) Type of Tower: A
1 ISuper Structure 1705.25 101.62
2 1Stub & Cleats L90xS0x6 109.28 2.62
3 [Stub Setting Templates 241.00 8.69
4 INormal Tower
S__|+ 3 metars extensions 334.33 11.00 |
"B |+ B meters extensions 680.97 12.1% +3 mtr externsion
witn bolts & nuts
7__|+ 9 meters extensions
8 |+ "2 meters extensions
[13] Type of Tower: B
1 |Super Structure | 2014.67 122.81
2 |Stuo & Cleats L100x100x5 136.00 2.62
3 |Stub Setting Templates 330.40
4 |Normal Tower
5 [+ 3 meiers extensions 408.54 14.83
6 |+ 6 meters extensions 850.43 15.97 +3 mir externsion
- |with holts & nuts
7 |+ 9 meters extensions
8 |+ 12 meters extensicns
i) Type of Tower;: C
1 {Super Structure 243113 125.07
2 IStub & Cleats L110x110x8 195.72 559
3 |Stub Setting Templates 439.64
4 |Narmal Tower
5 I+ 3 meters extensions 621.65 21.99
6 |+ 6 meters extensions 1299.81 21.81 +3 mtr externsion
: with bolts & nuts
7 |+ 9 meters extensions
8 _[+ 12 meters extensions ]
V) Type of Tower: D
1 |{Super Structure 3702.00 156.24
2 |Stub & Cleats : 278.32
3 _|Stub Setting Templates 680.52
4 |Normal Tower
5 |+ 3 meters extensions 960.85 26.63
6 |+ 6 meters extensions 2031.32 27.05 +3 nitr externsion
with bolts & nuts
7 |+ 9 meters extensions
8 |+ 12 meters extensions
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132 kV /zﬁc Transmission Line Spec.Mo.16/64
Make: - SAE
Sl Structure Approx. Unit Weight of
No. Type Weightin MT | Bolts & Nuts
) Type of Tower : A
1 |Super Structure 1903.32
2 |Stub & Cleats 105.92
3 _ |Stub Setting Ternplates 205.76 11.51
4 |+ 3 meters extensions 401.00 16.53
i) Type of Tower: B s
| _1 [Super Structure 2277.27
2 |Stub & Cleats ) 127.04
3 {Stub Setting Templates 397.72
4 [+ 3 meters extensions 537.92
5 |20 feet extensions 598.520
il!) Type of Tower: C
1 (Super Structure 2528.40
2 1Stub & Cleats 201.68
3 IGtub Setting Templates 146,12
4 . |+ 3mete’s extensions 635.36
0 120 feet extensions 742.800
6 |30 feet extensions _ 917.92
IV)  Typeof Tower: D
1 |Super Structure : 3745.61
2 _|Stub & Cleats 272.52
3 _|Stub Setting Templates 796.32 _
4 |+ 3 meters extensions 1032.32
o [20feet extensions 1133.000
6_ |30 feetextensions 1542.52
V)  Type of Tower: JCP
1 {Super Structure _ 15241.85
2 |Stub & Cleats 996.64
|3 |Stub Setting Templates 1602.50

Super structure weight having 2 components vainted + Galv



FCQUNDATION DETAILS APT 16/64

132 kV SC Transmission Line

SI.| Types | Typeof | Stub | Depthof | Wol.of | Vol of Reinforcement|

No.| foundation| size |foundatic| Concrete | Excavation steel
) n (Cum) (Cum) (MT)

1) Type of Tower: D .

1 |Wet ' 11.032 55.2E M

2 |0y 5.38% 33.00

3 |PS '

4 |FS

* Stepped
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132 kV SC Transmission Line

HAMPI - GOOTY - CUDDAPPAH

Spec.No. APT 12/61

Make: - KAMANI
Sk Structure Approx. Unit | Weight of
No. Type Weight in MT| Bolts & Nuts
1) Type of Tower . PT3
1_|{Super Structure 1792.98 177.79 |
2 |Stub & Cleats L8O x 80 x 6 91.84 1.26
3 _|Stub Setting Templates
4 |+ 1.525 meters extensions 209.23 19.26
5 |+ 3.050 meters extensions 1 333.07 24.66
'8 |+ 6 meters extensions 708.04 52.26
7 |+ 9 meters extensions
8 |+ 12 meters exiensions
] Type of Tower : QT3
1 |Super Structure 2522.68 159.32
2 |Stub & Cleats L110x110x10 244.12 1.34
3 {Stub Setting Templates
4 |+ 1.525 meters extensions 402,95 25.89
5 |+ 3.050 meters extensions 6Cc.tg 29.34
6 [+ 6 meters extensions
7 |+ 9 meters extensions
8 |+ 12 meters extensions
1) Type of Tower : QT3 S
1 [Super Structure 2611.39 180.29
2 |Stub & Cleats L110x110x10 244 12 1.34
3 [Stub Setting Templates
4 |+ 1.525 meters extensions _
5 |+ 3.050 meters extensions
6 |+ 6 meters extensions
7 |+ 9 meters extensions
B |+ 12 meters extensions
1) Type of Tower : RT3
1 |Super Structure 3734.82 193,47
2 |Stub & Cleats L150x150x10 368.20 1.34
3 |Stub Setting Templates
4 [+ 1.525 meters extensions 498.10 | 29.83
5 |+ 3.050 meters extensions 770.07 33.12
6 |+ 6 meters extensions 1640.04 69.66
7 |+ 9 meters extensions
8 |+ 12 meters extensions
9 |Additional members

inclusive of 2 5% extra
4.5 mm galvanising

inclusive of 2.5% extra
inclusive of 2.5% extra

inclusive of 2.5% extra
inclusive of 2.5% extra

inclusive of 2.5% extra
inclusive of 2.5% exira

inclusive of 2.5% exira
inciusive o1 2.5% extra

inclusive of 2.5% extra

linclusive of 2.5% extia

inclugive of 2.5% extra
Ada 2.5 % for galv.
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132 KV DC Transmission Line

APT-11/61

167

KOTHAGUDEM - WARANGAL, RAMAGUNDAM - WARANGAL, WARANGAL - HYDERABAD

Add 2.£% Tor galvanising

Add 2.5% for galvanising

3 ft galvanising from top

Make: - KAMANI
Sl. Structure Approx. Unit | Weight of
No.| _ Typs Weight in MT | Bolts & Nut: |
) Typeof Tower: A |
1 |Super Structure
2 |Stub & Cleats
3 |Stub Setting Templates _
4 |+ 3 metars extensions 469 840 23.23
5 |+ 6 meters extensions .
‘B |Adj stub template N
| ) Typeof Tower: B
1 [Super Structure 3749.54 223.31
2 [Stub & CleatsL110x110x10 273.12 1.34
3 [Stub Setting Templates
4 |+ 3 meters extensions 758.72 37.07
5 |+ 6 meters extensions
6 |Adj stub template
)  Type of Tower: 3
1 |Super Structure 4403.08 244.87
2 |Stub & Cleats 1L.150x150x10 377.56 1.34
3_[Stub Setting Templates
4 [+ 3 meters extensions 840.520 34.43
5 |+ 6 meters extensions v
~IV)  Type of Tower:; D
1 [Super Structure 6218.65 307.28
2 |Stub & Cleats L150x150x15 643.16 1.24
3 |Stub Setting Templates
4 |+ 3 meters extensions 1182.840 45 84
5 |+ 6 meters extensions
V) Type of Tower: M
1 [Super Structure 13170.52 664.54
2 |Stub & Cleats L200x200x20 1184.20 4,57
3_[Stub Setting Tempiates
4 |+ 3 meters extensions
5 |+ 6 meters extensions
Vl)  Type of Tower: i
1 {Super Structure 23715.66
2 |Base Assembly members 10856.72 8C0.05
3 _|Anchor bolts 771.48
4 |Anchor flats I 102.20
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132 kV SC Transmission Line

{65

Spec.No.APT 5 /60

TADEPALLI - NAGARJUNASAGAR - HYDERABAD

Make: - KAMANI

St
No.

Str JctUre

Approx. Unit

Tvpe

Weight in MT

Weight of
Bolts &
Nuts

)

Type of Tower :

XA

Super Structure

Stub & Cleats

Stub Satling Templates

Normal Tower

+ 3 metars extensions

+ 6 meters extensions

+ 9 meters extensions

+ 12 meters extensions

)

Type of Tower :

Super Structure

Stub & Cleats

Stub Setting Templates

Normal Tower

+ 3 meters extensions

+ 6 meters extensions

+ 9 meters extensions

+ 12 meters extensions

)]

Type of Tower :

ZA

Suger Structure

4325.73

260.23

Stub & Cleats

465.70

Stub Setting Tempiates

Normal Tower

+ 3 meters extensions

+ 6 meters exwnsions

+ 9 meters extensions

CD‘JIO')UILODN—& QO |~ND|O | BjWIN]— OIN|D|IBRIWIN -

+ 12 meters extensions

Type of tower : - ZA

inclusive of 2.5% extra
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_ ANNEXURE -2
sl. | Standard Indian / Internationally Title
No. - Recognized !
A. Structural St:el Cement Concrete and Reinforced Concrete, Soil classification and
. __Tests. o
1S 2u62 Structural  Steel (for tower members and
ISO/R/E6L cross arms) standard quality.
15:226-1573
“fifth revision) ) ] .
2 [1S:432 Mild steel and medium tensile bars ana haid
BS: 785 CSA-E30 drawn solid Wires for concrets reinforcement.
3 |1S: 802 Part—| 1995 Code of Practice for use of structural steel in
O.H. Transmission lines — Loads and
! _ |permigsible stresses.
| 4 [1S:802Part—1i 1995 Code of Fractice for use of structural steel in
QM. Transmission lines: Fabricatior,
B Galvansing, Inspection and Packing.
5 |IS:802Part- il 1995 Design, Fabrication and Testing of Towers.
6 |iS:1893 - 1575 Criteria to earthquake resistant design of
! structures.
7 [18:1367 Part -1 | Threaded fasiensrs (First revision)
8 |1S:1367 Part=2 Product giades and Tolerances.
9 |iS:1367 Part =l Mechanical propertior and test methods for
bolts screws and studs with full foad abilities.
Hexagonal 7ead polts screws. and nuts of
product grade “C” Hexagon nuts M5- M&4
10 115:2016 ‘Plain Washers
ISUIR-75 Testing of weshers
_|ISO/R-78 .
11 |13 3063 _ Single coil rectangulzr section
DiN - 127 Spring lock washers for belts and nuts;
- SCrews. ' : ’
12 |18:6639-1972 Hexagenal bolts for steel structures.
13 11S:8738 Fasteners — Spring Lock Washers for screws
] ) with cylindrical heads.
14 |I1S:E500 |Structural Steel micro alloyed (Medium and
_ |High Strength quality)
15 [iS:6610 Specification for heavy washers for steel
. structures.
16 |IS: 5369 General requirements of plain washers and
lock washers ]
17 115 2614 Metheds of sampling of fasteners
18 |18:5624 -1970 Foundation Boits
18: 1755 - 1983 Method for wrapping test for metallic wire.
19 11511367 part 6 Mechanical Properties and test methods for
nuts with specified proof lnads. 1
20 |IS: 4072 L High guality spring steel
21 11S:209 Specificatic n for Zinc: prescribed
_ |requirements of virgin zinc (it does not cover
' [ISQIR-752 - T requirements of reclaimed zinc)
22 1IS: 1563 Electro galvanization: Electrc plated Coating
_ of Zinc on ron and Steel.
23 1BS 3436 Method for chemical analysis of slab zinc
15 : 408
L_24 1i5:4826 Spn. for galvanized coating
25 |1S.6821 Recommended Practice for Hot Dip
[i5: 2629 |Galvanizing of iron and steel. ]

131
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Sl. | Standard Indian / lnternationally Title
No. Recognized .
26 [15:2833 Mathod for testing uniformity of coating of]
zinc coated articles |
27 |15:5358 'Hot dip galvanized coatirg on fasteners
28 |18:6745 IMethods of determination of weights of zinc,
coating of Zinc coated iron and steel articles
29 (1S:4759 - 1984 /1989 Hot dip zinc coating on structural steel and
other allied products, plain and heavy
Servics Grade 4 washers, spring washers Electro
! galvanisation.
30 1154826 -1979 Hat dip galvanized costings on ound steel
wires
31 (iIB:1892 Procedures for <cliection of soil data (Code of]
practice for subsurface  investigetion for
foundation).
| 32 11S: 21331 - 1967 iM3thod of stendard penetration test cf soils.
23 [15:1888 - 1982 Miethod cf load tests on'soils
34 11S:1786-1966 . Reinforcement steel t© be wused for
foundations' Colr twisted steel rods. ;
| 35 |280-1972 Binding wises (for the reinforcement rods) |
36 [1$:2502 - 1963 Code of Practice for bending and fiving bars
'\ [for conerete reinforcement.
57 |IS: 491 Safe loads for under deemed files
38 |IS. 456 - 1878 Bond stresses between concrete and
reinforcement steel deformed bars intention of
grade Fe:415 conforming t 15:1786- 1985
and 15:1°.39-1986. o
39 |15:456 - 1978 Spn. for concrete aggregates B
40 18:383-1978 Fine and course =ggregaas .or use in
lcencrete. -
41 ]15:269: 1969 Ordinary Portiand Cement
42 |Is: 2911 Capacity of piles - -
43 |I1S: 456 - 1978 Cede of oractice for plain and reinforced
concrete
B. Insulators and Insulation Cn-ordination
1 llS:731-1971 ‘ Porcelain Insulations for C.H. Power ines wath
a rormal voltage greater than 1000 volts
(Second revision) String [1sulators included.
2 |1S:2544 Porceluin Post Insulators for Systems Witrﬂ
i nominal voltage greater than 1000V.
3 |18:5350 (Part I} 'Dimensions of indoor and outdoor parcetain
‘p’)st insulators and post inculator units far]
systeris with nominal vollage greater thar
1000 vV — Qut door cylindiical post
insulators. '
4 |18:3188 Characte.isiics of String Insulater
[EC 305 Units.
5 |IS:1570 Schedules for wrought steels for general
engineering purposes - steel speciiied by
Part - | tensile and / or yield propert=s
6 |1S:2004 Carbon Steel forgings for general ergineenng
puUrposes.
7 |I1S:6603 Stainless steal bars and flats.
8 [1S:2108 \Blackheart rmalleable ircn castings.
9 115:2486 (Part It} 1671/89 Insulatcr Fitting for OH Power Lines: General
i requirements and dirrensional , equirements.
10 |10138-1982

Code of Practice for selection of d'sc insulator
fittings for highest system voitages 72.5 kV

and above.

=
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Sl Standard Indian / Internationally Title
No, ___Recognized
11 12486 Specification  for insulator fittings for OH
Power Lines of nominal voltage greater than
100V Ceneral Requirements and Tests.
Part - | Flease also refer to specifications under
- structural steel
12 [1S: 2071 Parts (1, 11 & 1) Methods of Migh Voltage Testing.
13 {1S.8267 Metheds of Switching imputse Tests on High
7#* Voltage Insulators.
14 (ISC . 383 impulse Withstand and flash over Test.
o Electrical Reutine Test.
15 |15:8265-78 Switching surge wet withstand Tests.
IEC-506 A |
16 (IEC:S75 {Thermal Mechanical Performance Test.
17 |15:2108 N __|Metallurgical Test '
2004 L ] ]
18 |[IEC:372 Test on Locking device for Ball and Socket
coupling. .
19 |ASTN/CIS-PR Autociave Expansion Test to evaluate cement,
| . |CSAC411-1 aging.
20 |1S:2165 (Part 1) 1977 Insulation Coordination Part — |l
Phase-to-Phass Insulation
21 11S:2165 (Part 2) 1983 Insulation Cordination Part 2 phase-to-phase
insulation.
2z |18:2165 insulation Coordination principles and rules:
Insulation Coordination for equipment for 100
| kV and above.
25 EC -~ ITI ____|Insulation Coordination
24 13:3716-1978 Application guide for Insulation Coordination
26 |I1S:8437 Guide on offects of currents passing throughi”
I the human body.
C - Conductors & Cables
i (398 (Part ) - 1976 Aluminium conductors for Q.M. Transmission
lto V (As reiavant) purposes (Second Revision)
IEC:208, BS:21E (Part 1)
| - HEC-208
2 [15:398 — Part "/ 1994 _|AAA Conductor.
3 |18:2121 (Part | t03) —- Conductors' and earth wire accessories forl
| - averhead power lines.
1681/91/92 Armour rods repair slesves for AAA
conductors, binding wire and tapes for
‘ canductors mid span joints and repair splices,
i accessories for earth wire, nan-tension joints,
4 |ANSIC -119 - Connectors for C.H. lines AAAC. Spring
0.4-1891 loaded joint ng splices.
5 1181821 __| Tests ‘or earthwire.
15:3908 Part Il 1976 15:2141-1979
1811755, 15:4759 —- 1984
6 15:1997 |[EC-104 Aluminium alloy redraw rods for electrical
pUrposAs.
7 |15:5484 |EC Grade Aluminium rod produced by
] ) continuous casting and rolling.
8. (181841 EC Grare Aluminium rod produced by rolling.
9. 1181778 B |Reels and drums for bear conductors.
|10, IS 1788 Dimenrsionod drav/ings of the drum.
L1 s T2 Specification for galvanized stay strain,
I
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Sl.
. No.

Recognized

Standard indian / Internationally | Title i

D — Other Specifications Codes of Practice for Transmission Lines & Sub-stations |

1 {15:5613 Part &l IfCode of Practice for design installation and
: imaintenance of OH power lines.

2 |5:5613 (Part 2 / Section | 1985 Codes of Practice for Design,

3 1S 5613 (Part 2/Section 1l 1985 I!nzstallaticr'\ and Mainienance of OH
Powerlines (lines above 11kv and upto and
including 220 kV).

4 |IS: 3043 - 1987 Code of Practice fer Earthing.

§ |'S: 802 Part | 1995 Cede of Practice for use of structural steel in
O.H. Transmissicn lines.: loads and
permissible stresses.

6 |IS: 302 Part Il 1895 Fabrication, Galvanising, Inspestion and
Packing.

7 118802 Part Il 1995 _ | Design, Fabrication and Testiny of Tuwers.

8 _.ES:QSS Code of Practice for Plain and Reiniorced
concert.

9 1S:1888 - 1988 Code of Practice for Site Investigation for

L foundations.

10 (1S 4091 - 1979 Cade of practice for design and construction
of foundations for Transmission Line Towers.

11 |IS: 5613 ~ 1976 Code of Practice for design, instaliation and
maintenance: of E.H.T. Lines. ]

2 |IEC: 826 — 199" Technica, Roport on strenith of O.H.Lines.
2 :IEE Std. 524 IEEE Guide to the installation of O.H.
1380 published by the. Institute of{Transmission Liie conductors
Electrical and Electronic Engineers Inc.
345 East Street.
New York — 10017
Cec. 18/1980 .
15 {1S:10136 - 1982 Ccdes of Practice for sulection of disc
: insulater fitings fer highest system voltages,
725 kV and ahove. ]
16 |IS. BOO — 641/1962 Cude of practice for use of structural steel in
; building constraction.

17 |1S 875 1264 Code of Practice for structural safety of]
buildir gs, loading standards.

18 |15 :1255 - 1967 Codes of Practice for installaton and
maintenance of power cat.e.

19 118: 5613 — 1985 Part Secton | {Pipe Earthing materials

| 20 |IS : 5813 Part Il Ssction 111976 |Phase plated and Anti — Climbing devices.
21 {18:2851 Daryer Boards
E - Publications for Reference

1 |CBIP Publication Na. 268 Transmission line Manual L

2 |CBIP Publication Upgrnding  Uprating of Transmission Lines

3 ICBIP Publication No. 239 Guide for New code for design of

} Transmission Lines in India -
4 |CBIP Publication No. 290 Design of towers for long span river crossings
5 |Shanta Kumar Transmission line structures _ ,
ADDITIONAL -

1 |1S:2-1960 Rules for rounding off numerical valuss.

2 |18:278 -4978 Specification for Galvanized steei barbed wire
for fencing

3 |1S: 808 - 1889 (Part V - VI) |Dimensicns for hot rolled steel beams, column
cnanneis & Angle eertinns, Equal leg angles.

* Unequal leg angles. -

4 |I3: 1573-1886 Specification for Electroplated ~oatings for
zinc on iren and steel.

5 |I1S: 2062-1992 Specificatiun for steel for gneral purpose.

6 |IS: 2551-1982 Danger natice platss.

7 |18 37571985 ]

High strength structural bolts,
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1N Standard indian / Internaticnally Titla
No. _ Recognized
8 |I8. 72151991 Specfication for lolerance for fabrication of
J_ steel structures. -
9 IS 10238-1982 — Step bolts for swel structures. N
10 |iS: 12427-1988 Transmission tower bolts,
11 |1S: 1080 Codes of oractice for design for construction
) of simple spread foundations.
12 |1S: 1438 Classification and identification of soils for
;general Engi 1eering purposes.

13 IS 1204 ;Coda of practice for desing and construction
of foundation in soils general requirements.

14 :1€: 2131 Method of standard penecration test for soil.

15 118:2132 Code of practice for thin walled tube sampling I
|of soils. :

15 18: 2720 Method of test for soils (relevant parts).

16 |IS: 2809 Glossary of terms and syrnbols relating to soil
Enginsgering.

17 |18: 2810 Glossary of terms and symbois relating to soil

- _ dynamics.
18 [18: 3025 Methods nf sampling and testing (Physical
) . and Chemiciil) for water used in industry.
13 |IS: 4078 Code of practice for indesing and storage of
o Orill cores. B

20 |15: 4434 ICode of practice for in-situ vane shear test for
soils.

21 |1S: 4453 Code of practice foi Exploration by

' Trenches, Drifts and 3hafts.

22 |IS: AdB4 Code fo practice for presentation of drilling

information and core description in foundaticn
o investigation. .

23 |1S: 4968 (Part-Il) Methoed for subsurface sounding for soils,

Dynamic method using cone and bentonive
. starry.

24 155313 o Guide for core drilling cbservation.

25 11S: 640C Code of practice for determination of allowable
|bearing precsure on shallow foundation.

1 —_— F——

26 |1S: 6920 Code of practice for diamond core drilling for
site investigation for river vailey projects.

27 |18:893% iMethod of determination of water level in a
bore hole.

28 {IS: 7422 Symbols and abbreviations for use in

' gaological mans. Sctions and subsurface
‘ o exploratory logs (relevant parts).

29 |I1S: 8009 (Part-1) Code of praztice for calculation of settlements
of foundatio 1s (shallow foundations subjected
to synunetrical vertical loads).

30 |i8: 8784 Method of determination of point load strength

B index: of rocks.

31 |IS: 9143 Meothod of determination of unconfined

: compressive strength of rock materials.

32 1IS: 9179 Method of preparation of rock specimen for
laboratory testing.

33 |Is: 9259 . Specification for liguid limit apparatus.

34 18 9640 Specification for split spoon sampler.

35 [i8; 103580 Method of cetermination of stake durability
index of rocks. '

36 1811315 Description of discontinuities in rock mass -

*_|core recovery and rock quality.
_|CBIP Manuzi on transmission line towers chapter 10 : foundation.

EWiiiamY|S-infermation-16.07.05 xIsjSheett
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ANDHRA PRADESH STATE ELECTRICITY BOARD

k %k %k %k %
From To
The Superintending Engineer, The Superiniending Enginees,
Technical/Elecl (Projects) Transmission Line Construction,
Vidyut Soudha, Hyderabad

Hyderabad - 4

Letter No.T1241/APT 35/70-65/71, Dt. 30-6-*71

Sir,
Sub:  Single line sketches of Tangent towers to be used nn Kothagudern-

Hyderabad and L.ower Sileru-Bommur 220kV lines and tower spotting
requirements — Reg.

% % %

As request>d by Assistant Engineer/Technical of your office over phone, I enclos.
herewith two single line sketches of Tangent towers (furnished by the - omoany with their tender)
proposed to be used on Kottagudem — Hyderabad and Lower Siler: - Bommur 220kV lines.

The tower spotting requirements for various types of towers are durrished in the enclosed
statement.

The angle towers proposed for uss on the above lines will be designed tor a normal spa;
of 320 metres, but the tower spotting requirements shown above will be apolicable to thuse

towers also. Only the height of towers is reduced by 3 metres. This shali be taker into account
while fixing angle towers on profiles.

Please acknowledge the rezeipt of this letter.

Encl:  As above.

sd/-
for SUPERINTENDINTG ENGINEER
TECHNICAL ELECTRICAL (PRCJECTS)

Copy to Executive Engineer/T.L.C./Hyderabad.

Copy to Executive Engineer/T.L.C./Visakhapatnam -~ 2.
Despatched on 02.07.1971.

(True copy extracted from Vol-1 of the files pertaining (o AFT-35/1970 under
EME-1 Division) |



Tower spotting requirements
Description Kothagudem - Hyderabad line Lower Sileru - Bommur line
A B C AA BB CC
Daviation not to exceed 2° 39° 60° 2° 30° 62"
Individuat span not 1o exceed ]
(maters) 400 450 500 400 450 _ 500
Weight span of conductor .
i) Effect of cingle span
(retras) 231 285 285 291 285 285
iy Effect of bath
spans(metres) 475 475 475 475 475 475
Weigflspan of Greund wire:
i) Effect of single span
(Mmetres) 273 265 265 273 265 265
if) Effect of bein spans 475 475 475 475 475 475
Design tension 50°F and full wing pressure (Kg)
i) Power Conductor | 4520 - - 5325 —ereev
i) Sroundwirs | 1920 e e 2213 e
— ] I L_
Permissible s.m of adjacent spans (Melres) -
2°-760 | 30%-760 | 60°760 | 20760 30°-780 | 80%760
1°-871_| 20°-866 | 54°.856 | 1%.847 29°-843 | 59%3836
_ 0%981 | 267673 | 58%952 | 0%-937 | 28%928 58°-911
== 271081 [ 57°-1Ca8 | — | 2791012 57°-986
----- _F ~—  |56%1145[ e | 56%-1058
Configu. atiori | Triangular {Isosceles) -—em——
l | | |
Normal span or Wind span A & AA Type e 380 M oo
B & BB Type -~ —w——- 320 M o
C & CC Type ———re 320 M oo
I I J
Minimum weight span 75% of wind span with suspension insulators,
Assumptions;
i} Weight of two men with
tools
= 150 Kg.
ii) Weight of ane set of
susgension ]
Insulator string” = 83 Kg. I
1) vveight of ane set of
(Tension .
linsuleter string = 120 Kg.
NOTE: When checking up the angle towers, its ground level shall be marked 3
metres below the actual ground ievel and check up the clearances in spans
adjacent to it.
E:\Vikram\tower—spoting‘.[stateme'nt-TS.xls]SheeH
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TOWER SPOTTING REQUIREMENTS

220 kV Lires Kothagqudem - Hyderabad & Lower Silerti - Bommuru

1)

2)

.. Suin of Adj Spans

Lower Sileru - Bommuru line {for 112.5 Kg/m* wind)

Tangent Towers

Wind load on conductor (A)
=213 x112.5 » 28.62/1000 x 380
= 815.670 Kg

Transverse load due to deviation (B) at6 = 2°

27 Sin §/2
=2 x 5325 X Sin1 = 2 x 5325 x 0.0175
= 186.375 Kg

Total Transverse ioad (A+B) 815670 + 186.375

1002.045 Kg

When Deviation = 1°

Transverse load due to deviation 1°= 2 x 5325 x Sin, 30"

2 x 5325 x 0.0087
92.655 Kg

O

1002.045 - 62.655
909.390 Kg

. Wind load on conductor

H H

.. Span 909.39/112.5 x 3/2 x 1000/28.62

423 6618 Meters

H H

= 2x4238
= 847 3235
Or say = 847 Meters
When Deviation = 0
. Wind load on conductor = 1002.045

1002.045/112.5 x 3/2 X 1000/28.62
466.8274 Meters

.. -Span

- 5um of Adi Spans

= 2x466.8
= 933.6548
Orsey = 934 Meters




2)

For 30° angle (B-Type) towers

Wind load on conductor (A)
2/3 x 112.5 x 28.62/1000 x 380
815.570 Kg

Transverse load due to deviatior: (30% = 2T Sin 6/2

2T Sin6/2

=2 x 5325 xSin15 =2 x 5325 x 0.2588
= 2756.22 Kg

Total Transverse load (A+B) 815670 + 2756.22
3571.890 Kg

H u

Eor a deviation = 29°

Transverse load due to deviation 28°= 2 x 5325 x Sin 14.5
' 2x 5325 x 02504
26686.76 Kg

.. Hence allowable load due to winc=  3571.89 - 2656.76
= 905.130 Kg

.. Allowable Span 905.13/2.1485

421 6771 Meters'

.. Sum of Adj Spans 2x4216

843.3543
8432 Meters

Or say

For a deviation = 28°

Transverse load due to deviation 28° = 2 x 5325 x Sin 14

2x5325x 02419
257€.235

I

.. Allowable load due to wind. 3571.890 - 2576.235

995.655 Kg

n 4

995.655/2.1465

.. Allowable Span
: 463.8505 Meters

.. Sum of Adj Spans =  2x463.850
= 927.7009
Or say = 928 Meters




I

s Allowable Span

For a deviation = 27°

Transverse load due to deviation 27°= 2 5325 x 3in 13.5

= 2x5325x0.2334
= 248571
" AlloWable load due to wind 3571.890 - 2485.71
1086.180 Kg

il 1l

1085.18 /2.1465
506.0238 Meters

. Allowaple Span

I

2x 503.0238
1012.048
1012 Meters

. Sum of Adj Spans

nn y

Qr say

For 60° angle (C-Type) towers

~Wind load on conductor (A)
=2/5%x112.5 % 28.62/1000 x 380

= 815670 Kg

Trensverse load due to deviation (60% = 2T Sinor2

27 Sin e/2
=2x 5325 x Sin30=2x5325x05
= 5325 Kg

815.670 + 5305
6140.570) Kg

Total Transverse load (A+B)

For a deviation = 59°

Transverse load due to deviation 50°= 2 x 5325xSin29.5

2 x 5325 x 0.4924
5244.06 Kg

n

.. Hence allowable load due to winc = 6140.67 - 5244.06
896.640 Kg

896.610/2.1465
4177079 Meters

.. Sum of Adj Spans = 2x417.70
= £835.4158
Or say = 835 Meters
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2) For a deviation = 58°

Transverse load due to deviation 58° = 2 x 5325 x Sin 29
= 2 XxD3zZD x0.4812

= 5163.12

.. Allowable load due to wind . = 614067 -5163.1Z
977.550 Kg

977.5512.1465
455.4158 Meters

.. Allowable Span

nn

.. Sum of Adi Spans = 2x455.4158
©10.8318
Or say = 911 Meters

3) For a deviation = 57°

Transverse load due to deviation 57° = 2 x 5325 x Sin 28.5
2 X 5325%x0.4772
5082.48

5140.87 - 5082.18
1058.490 Kg

1058.49 /2.1465
493.1237 Meters

.. Allowable load dus to wind

.. Allowable Span

.. Sum of Adj Spans = 2x493.1237
= 986.2474
Cr say | = 986 Maters

4)  For a deviation = 56°

Transverse load due to deviation 56°= 2 x 5325 x Sin 28

2 x 5325 x0.4695
50C0.175

6140.67 - 5000.175
1140.495 Kg

1140.49/2.1465
531.3277 Meters

2x531.3277
1062.655

1063 Meters

Note: - In the tower spotting sheet normal span is mentioned as 280 m for tangent and
320 Mts. for angle tower for both wind zones. Howaver it can be seen in the Jesign

sheets, the same 380 m is specified in both. Please note thet the abave calculation
sheets are also made for 380 m span.

I n

.. Allowable load due ta wind

.. Allowable Span

Hon

.. Sum of Adj Spans

H n

Or say

E:Wikram\[tawer spotting.xis}LSR-Bommuru
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TOWER SPOTTING REQUIREMENTS

220 kV Lines Kothaqudem - Hyderabad & Lower Sileru - Bommuru

1)

2
I,)

Kothagudem - Hyderabad line (for 75 Kg/m* wind)

For Tangent towers at 8 = 2°
Tangent Towers
Wind load on conductor {A)

Transverse load due to deviation

i

o

Total Transverse load (A+E)

When Deviation = 1°

Transverse load due to deviation 17 =

.. Allowabie Wind load

n i

.. Allowable Span

.. Sum of Ad; Spans

Or say

Wheh Deviation = 3

Transverse load due to deviation =

.. Allowable Wind load =

.. Allowable Spar =

.. Sum of Adj Spans =

QOr say =

T =4520

2/3 x75x28.62/1000 x 380
543.780 Kg

2T Sin 1°

2 x 4520 x Sin1° = 2 x 4520 x 0.0175
 158.2 Kg

543.780 + 158.20
701.980 Kg

2 x 4520 x Sin 30/
2 x 4520 x 0.0087
78.648 Ky

701.98C - 78.648
623.332 Kg

623.332/1.431
425.5919 Meters

2x435.5919

871.1838
871 Maiers

0
- 701.98

701.980/1.431
490.5521 Meters

2 x 490.5521
981.1041
981 Meters
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1)

2)

‘For a deviation = 29°

.. Allowable Span

For 20° angle {B-Type) towers

Wind load on conductor (A)
6/2 = 15"
Transverse load due to deviation (30% = 2T Sin 6/2

543.78

H

27 Sin 8/2 =2x4520 x Sin15 = 2 X 4520 x 0.2588

= 2339.552 Kg
Total Transverse load /A+B) = B815.670 + 2339.552

2883.332 Kg

6/2=145

Transverse load due to deviaiion 23 = 2 x 4520 x Sin 14.5
' =  2x4520x0.2504

= 2263616 Kg
.. Hence allowable ioad due to win = 2883.332 - 2263.618
= 619.716 Kg
.. Allowable Span =  619.716/1.431
= 433 065 Meters
.. Sum of Adj Spans ' = 2x433.065
. = 866 13
Or say = 856 Meters
For a deviation = 28° | = o2=14

Transverse load due to deviation 28°= 2 x 4520 x Sin 14
2x4520x0.2419
2188.776

.. Allowable load due to wind 2883.332 - 2186.778

696.556 Kg

n u

B9€.556/1.431
486.7617 Meters

.. Span of Adj Span 2 x 486.7617
973.5234

973 Meters

Or say




Page 3

3)

il

1)

For a deviation = 27° = 02=135

Transverse !oad due to Jdeviation 27°= 2 x 4520 x Sin 13.5

2x4520x0.2334
2109.936

1 1}

.. Allowable ioad due to wind 2883.332 - 2109.936

773.396 Kgs

.. Allowabie Span 773.396/1.431

540.4584 Meters

2 x 540.4584
1080.917
1081 Meters

.. Sum of Adj Spans

QOr say

For 60° anjle (C-Type) towers

Wind load on ccnauctor (A)

543.78

Transverse load due to deviation (60% = 2T Sin 6/2

| 2T Sin 6/2 =2 x 4520 x Sin15 = 2 x 4520 x 0.5
= | 1520 Kg
Total Transverse ioad (A+B) = 4520+ 543.78
= 5063.780 Kg
For a deviation = 59° = 0/2=295

Transverse load due to deviation 59° = 2 « 4520 x Sin 29.5

= 2x452C x 0.4924
= 4451.296 Kg

.. hence allowable load due to wini= 5083.780 - 4451.296
612.484 Kg

H

612.484 / 1.431

.. Allowable Span
: 428.0112 Meters

.. Sum of Adj Spans =  2x428.0112
= B56.0224
Cr say = 856 Meters
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2) For a deviation = 58° = p2=29

Transverse load due to deviation 58° = 2 x 4520 » Sin 29
2 x 4520 x 0.4848
4382 592

nou

.. Allowabla load due to wind

5063.7£0-4382.592
= 681.188 Kgs

.. Allowable Span £81.188/1.431

476.0224 Meters

H]

.. Sum of Adj Spans 2 x 476.0224
052.0447

952 Meters

(1IN T i

Or say

3) For a deviation = 57°

8/2 =285

Transverse load due to deviation 57° = 2 x 4520 x Sin 28.5
= 2x4520x04772

= 4313.888

.. Allowatie load due tc wind = 5063.780 - 4313.888
= 749.892 Kgs

.. Allowable Span = 749.392/1.431

524.0235 Meiers

.. Sum of Adj Spans = 2x524.0335
= 1048.067
Or say = 1048 Meters
4) For a deviation = 56° = 8/2=28

Transverse load due to deviation 56° = 2 x 4520 x Sin 28
= 2 x4520 % 0.4695
= 4244 28
.. Allowable load due to wind 5063.780 - 4244.28
819.500 Kgs

819.500/1.431

.. Allowable Span
: 572.8765 Meters

.. Sum of Adj Spans

2 x 5726765
1145.353
1145 Meters

o

Or say

[E:Wikramiftower spotting xis]LSR-Bemmury
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2)

3)

Vertical Load Limitations
a) weight span of conductor

'A' - type tower = = 472
' 1.619 1619
Or say
'B' - type tower = 812-390 = 422
1619 1.619
Or say
'C' - type tower = 261 Meterg

Effect of two spans (for weight span of conductor)
475 meters for all types of towers

Effect one span

Tangent = 702-230 = 472
1.619 1.619
Angle = 812 - (2C0+150)

1.619

b} Weight span of ground wire
(i) Effect of single span (for all types of towers)

Tangent = 313 - (150+5)= 158
0.578 0.578
Angle = 313-(150+10)= 153

0.578 0.578

c) 1) Weiaht of conductor
i) Both Spanis

it} Effect of single span (A-type) = 472 Kg
E.fect of single span {B&C-type) = 462 Kg
d) Weight of ground wire
i} Both Spans ‘ : = 27F Kg for all types of towers
ii) Effect of single span : = 160.5 Kg
Max individual spari - 400 mts for A
450 mts for B

500 mts forC

[E-\Wiaam\{tower spothing xisjl SR-Bormrmouarn

(i’ Effect of two span:= 475 meters for all types of towers

768 Ka for all types of towers

291.538
292 Meters
260.6547

261 Meters

291.538 Meters

- 285.3613 Meters

273.3564 Meters

264.7059 Meters
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