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Justification for strengthening of suspension towers of 400 kV 'S/C Ramagundam-
Khammam and 400 kV S/C Nagarjunsagar-Gooty line

It is submitted that designing of the transmission line towsrs was carried out as per IS 802
prevalent at the time of design. Accordingly, POWERGRID has following practice for
design of suspension tower designs (as per IS: 802):

SL | Applicable design practices/ period POWERGRID’s experience
No. | of applicability
1.0 | I8: 802 ~ 1977- Old Code (100% | 54 incidents of failure of 400 kV
wind in BWC*)/ upto 1992 towers have been reported till 15-09-
2010
2.0 | IS: 802 Draft Code (100% wind in No failure of 400 kV towers
BWC*Y 1987 to 1992 reported till 15-09-2010
3.0 |18: 802 - 1995 New Code (0% | 20 incidents of failure of 400 kV
wind in BWC*)/ 1992 to 1998 towers have been reported till 15-09-
2010
4.0 1IS: 802 — 1995, New Code (0% 5 incidents of failure of 400 kV
wind in BWC* with Narrow Front | towers have been reported till 15-09-
Wind)/ 1998 to 2001 2010
5.0 |I8: 802 — 1995- (Under revision — Np failure of 400 kV towers
draft stage) - New Code (75% reported till 15-09-2010
wind in BWC with Narrow Front
Wind)/ from 2001 onwards .

* BWC Broken Wire Condition

It is worthwhile to mention that earlier towers were designed on the basis of provisions of
15:802-1977 which was based on the deterministic approach i.e., factor of safety was
being applied on working loads. However, in line with international practice and as per
provisions of IEC: 826-1991, major changes were incorporated in the revised 1S:802-
1995 which is now based on the probabilistic approach with different reliability levels,

Further, wind patterns in the country have changed over the years and earlier concept of 3
wind zones as per IS 875 (light, medium & heavy- wind map enclosed at Annexure-I)
have been changed to 6 wind zones (Wind zone-1, 2, 3, 4, 5 & 6- wind map enclosed at
Annexure-II) as per IS 875: 1987 with enhanced wind pressures as per the provision of
revised IS,

Design practice mentioned at SL No. 1 (IS: 802- 1977 pld code with 100% wind in
Broken Wire Condition) was being followed till 1992 and 54 incidenis of failures of
towers on 400 kV transmission lines had occurred in POWERGRID.

Design practice mentioned at St. No. 2 (IS: 802 Draft Code (100% wind in Broken Wire
Condition) was followed from 1987 to 1992 and no incident of failure of towers on 400
kV transmission line has occurred so far.

o

o




[image: image2.png]Design practice mentioned at SI. No. 3 (IS: 802 ~ 1995, New Code with 0% wind in
Broken Wire Condition) was being followed from 1992 to 1998 and 20 incidents of
failures of towers on 400 kV transmission lines had occurred in POWERGRID.

Since, Failure of towers was reported in design practice mentioned at SI. No.-3, further
improvement in design practice was considered necessary and additional load of narrow
front wind (increased wind on towers only) was considered to improve the performance
of towers during narrow front wind conditions. Design practice mentioned at Sl No. 4
(1S-802: 1995 with 0% wind in Broken Wire Condition and narrow front wind
consideration) was followed from 1998 to 2001 and 5 incidents of failures of towers on
400 kV transmission lines had occurred in POWERGRID.

Now design practice mentioned at S1. No. 5 (IS: 802-1995 with 75% wind in Broken
Wire Condition) is being followed from 2001 onwards and no incident of failures of
towers on 400 kV transmission lines had occurred in POWERGRID.

To substantiate the above, following is submitted:
Towers are designed for two major loading conditions:

i) Normal Condition (Full wind condition with intact conductors after
construction)

i) Broken wire condition (Conductor broken condition: one phase
conductor broken for suspension tower)

As a sample case, for strengthening of suspension tower, Loads under Normal condition
as well as Broken wire condition have been compared separately as per IS 802-1977
(Medium Wind Zone) and loading as per IS 802:1995 (Wind zone-3). These loadings are
shown on page 1/3, 2/3 and 3/3 of Annexure-III. The analysis of the study from the
loadings is discussed hereunder:

i.  In Normal condition (Full wind condition with intact conductors after
construction), loads on suspension tower as per IS 802:1977 works out to
40520 Kgs. as compared to 46758 Kgs when calculated in accordance with
IS 802-1995. This has necessitated strengthening of suspension towers
designed as per IS 802:1977 (Category-1) (refer page 1 of 3 of Enclosure-
i

ii.  In Broken Wire Condition (one phase conductor broken and 100% wind for
suspension tower), (refer page 2 of 3 of Enclosure-III) loads as per IS 802-
1977 works out to be 35888 Kgs. As per IS 802-1995(Category-3), the
assumption of wind pressure was revised from 100% wind to 0% wind.
Accordingly, the designed loads as per IS 802 -1993, (one phase conductor
broken and 0% wind for suspension tower) works out only 13391 Kgs. The
towers were accordingly designed.
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[image: image3.png]iii.  There has been failures in the towers designed as per the revised practice of
1S 802-1995 (Category-3). In view of the above, POWERGID revised the
criterion for design of towers to arrest failures. Instead of considering 0%
wind in broken wire condition, 75% wind in broken wire condition was
assumed. It is to mention that in revised practice adopted (Broken Wire
Condition with 75% wind) and other conditions as per IS 802-1995
(Category-5), the loads workout to be 38501 Kgs as compared to 35888 Kgs
as per IS 802-1977 alongwith 100% wind under Broken Wire condition
(refer page 2 of 3 of Enclosure-11I). It may please be scen from the table
above that since, there were many failures in towers designed as per IS 802-
1977 (category 1), the strengthening of towers was required. It is worthwhile
to mention that after the adopting the revised approach of designing the
suspension as per IS 802: 1995 alongwith 75% wind in Broken Wire
Condition, there had been no failure of towers.

iv. It could be seen from the above that the towers designed as per the
following criteria have been giving trouble free service (i.e category -5).

a) Normal Condition (Fuil wind condition with intact conductors after
construction). As per IS 802-1995

b) Broken wire condition (Conductor broken condition: one phase
conductor broken for suspension tower). As per IS §02-1995 with
modified approach i.e instead of 0% wind, consider 75% wind

Above study is reiated to a iine which was designed for medium wind zone as per old IS-7
802:1977 and now fall in wind zone-3 as per [S-802: 1995 and strengthening of
suspension towers is required due to inereased wind loads. Whereas 400 kV S/C
Ramagundam-Kbhammam and 400 kV $/C Nagarjunsagar-Gooty lines were designed
as per IS: 802 — 1977 in Light wind zone and as per 1S: 802- 1995, these lines fall in wind
zone-3 and are more critical than the line considered for study. Also Faiture of towers (7
Nos.) has already taken on place on 400 kV 8/C Nagarjunsagar-Gooty line in year 1993.

After the failure of towers in 2009 on several transmission lines, we have approached
Structural Engineering Research Centre (SERC), Chennai to suggest strengthening of
towers of 400 kV Dadri-Ballabhgarh (designed for medium wind zone as per IS 802:
1977) and now falling in wind zone -4 as per IS 802: 1995 as a sample case. SERC have
suggested similar strengthening as worked out in house design. SERC Report received in
this regard is enclosed at Annexure-1V.

Tower strengthening is to be carried out on 390 Nos. suspension towers of 400 kV sSic

Ramagundam-Khammam line (by providing additional bracings in the towers). The
approx total weight of additional tower members is 234 MT. The strengthening work
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[image: image4.png]inctudes supply of the tower members and its installation in charged transmission line.
The cost of strengthening work has been estimated as Rs 234 Lakhs.

Tower strengthening is to be carried out on 620 Nos. suspension towers of 400 kV $/C
Nagarjunsagar-Gooty line (by providing additional bracings in the towers). The approx
total weight of additional tower members is 372 MT. The strengthening work includes
supply of the tower members and its instailation in charged transmission line. The cost of
strengthening work has been estimated as Rs 372 Lakhs.

However, the supply and installation cost works are proposed to be undertaken through
competitive bidding process and we will approach the Honorable commission with actual
cost which may vary with respect to estimated cost depending on market conditions
prevailingly at the time of procurement.

It is submitted that CERC may kindly consider to allow additional capitalization, since

i.  Failure of towers (7 Nos.) has already taken place on 400 kV S/C
Nagarjunsagar-Gooty line in year 1993,

ii.  Change in wind Zone as per design criteria in IS : 802 from light wind zone
(1977) to wind zone - 3 (1995)

ili. There were 54 instances of failure of 400 kV suspension towers (163
towers) on different transmission lines in POWERGRID with design criteria
as per IS 802: 1977.

iv. 400 kV transmission lines transfer bulk amount of power for long distances -
and some of them are interregional/ eévacuation lines. Qutage of 400 kV
transmission tine due to coliapse of towers would be of longer duration and
may also affect the grid stability.

Tower strengthening of transmission lines for which additional capitalization is sought,
are to improve the stability / reliability of the vulnerable lines resulting to enhance the
stability of the grid.
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1. INTRODUCTION

M/s POWER GRID CORPORATION OF INIIA LIMITED, Gurgaon, has
referred to the Structural Engineering Research Centre (SERC), Chennai, for
proof checking the strug:tural adequacy of members and joint details of a
400kV DIC ‘DA’ Type “Ballabhgarh-Dadri-Kurwail Nagar® Transmission Line
Tower. Accordingly -SERC has carried out an independent checking of the

Transmission Line Tower. This report presents the results of the investigation
carried out by SERC. ’

2. SCOPE ]

The- scope of the present investigation is limited to calculation of wind
loads on conductors, ground wires, tower body and checking the structural
ade_quacy!of the sizes of members and joint details of a 400kV D/C DA type

Transmission Line Tower for Reliability, and Security condition with 75% wind
loads. ) ’ A

DESIGN

341 Techmcal Da(a

_ .The self suppomng 400kV D/C Type ‘DA‘ Transmnsston Lme Tower is
of ‘square cross section” with vertlcal confgura’uon as shown in Fig.1. The
geometry and sizes cf various members (Refer Table 1) of the tower furnished
by the firm is given in the drawing attached (Drg. No.47/DES-1). All the angle
sections- confirm -to-B34360 -with - 3600kg/em?_and -Mild. steel. conforming. to
15:2061 with'yield stiength of 255MPa. For connéctipns, nuts & bolts of
property class 5.6 grade have been specified by the firm. -

Li’ﬁ,’ N-T0Y (ﬁ?\
PREPARED BY: CHECKE{D BY: e, APPROVEDBY:
(RP.ROKADE) (N.PRASAD RAQ) Sty (S.J.MOHAN;
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3.2 LOADS

The Loading cases showed in Fig.2a, Fig.2b and Fig.2c covers
varicus ranges of deviation angle, wind combination and broken wire conditions.
Wind load on tower body are lumped at the respective panel nodes and

conductor loads are applied at the nodes of respective strainer plate
connections,

3. ANALYSIS

The 400kV D/C type ‘DA’ Transmission Line Tower {(ground based self
supporting tower) has been analyzed using general purpose finite element
software package NE-NASTRAN (refer Fing). Itis assumed that the secondary
bracing members are offering support to main members to account for higher
order of buckling wherever required, The unsupported iength of main members
between redundant is considered as the effective length for design checking:
The tower base is considered as fixed end support condition. The loading cases
considered have included following components.

Self-weight of tower members Insulators Conductors & Ground Wre

1

2. Wind loadlng on tower body . . R
3.-'Wind loading on the Insulators conductors and GmundWres
4.

Loa_dm_gs due to Line de\(tatlon, _unequal spans loadlng.

The size of the lm bra/*mg !‘e membms and joint de’alls have been checked

for the maximum force computed from the analyS|s and vern‘led' The member
forces in different loading condition are given in Table-2. The proposed
strengthening ‘where - ever possible without changing the main members isﬂ
shown in Fig.4. The maximum member forces and the capacity of the members
prior to strengthening and after strengthening are shown in Table-3. The
vonnecﬂt&s are checked and the results are given in Table 4.

. ey
PREPARED BY: r‘Hl’:'r\{( D B8Y APP ED BY:
(R.P.ROKADE) (N.PRASAD RAO) (S.J.MOHAN)
Do
€5
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5  SUMMARY AND REMARKS

SERC, Chennai, has carried out an independent structural analysis for
design checking of 400KV D/C Type ‘DA’ Transmission Line Tower for which
the fim has supplied configuraiion” detalls and wind speed. The loadings
corresponding to Reliability and security conditions are determined for a Basic
Wind speed of 47m/sec. The existing member capacities are increased by
providing redundant members in elevation and hip wherever possible and the
revised Factor of Safety are worked out and given in Table-3. For other
members for which the strengthening is not possible by just providing redundant
members it is suggested to provide -an additional member to increase their

capacity. The revised member, capacity . below and above waist level and the
details of strengthening is given in Table 5,

PREPARED BY:

o -APF’%_BY:_ e

. (S.JMOHAN} - -
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NOTES:

The additional points have to be kept in mind during the fabrication and

erection of the tower so as to ensure the safety of the tower.

1) ANl the sections used should be of structural grade conforming to
BS4360 & IS 2062: 2006.

2) Code of Practice for use of Structural Steel in Overhead)Transmission Line
Towers. Materials, Loads and Permissible stresses ( Section 1&2) IS -
802 (part 1) /11995

3) Hexagon Bolts, Screws and Nuts {Size range M5 to M64) 1S:1363-1992
(part 3).

4) Technical Supply Conditions for Threaded Steet Fasteners 1$:1367 — 1980.

5) Specification for hot dip” zinc coatings on structural steel and allied products
1S:4759-1984 ’

é) Hexagon bolts for ‘steel structure IS : 6639 -1972 -
7) Transmission Tower Bolts 1S : 12427 -1988

8) 16mm Diameter Hexagon Head Bolts and Nuts are oonﬂrmmg to 56
grade property class of 15O 898 and class 6 for Nuts T

EOR Specnﬁcatmn for ‘ot d:p zine coatnngs on structural ‘steel and oiher_:
athed ProductsASTMlA 123 and Bolts Nuts as per ASTMIA 453 . .

L Llog: ..
PREPARED BY: CHECKED BY: AP ED BY:

(RP.ROKADE) (N.PRASAD RAQ) T (S.J.MOHAN)
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TABLE-1
Total Height =58.70m
Base Width =17.166m
e MEMBERSIZES
LEG MEMBER LEG MEMBER
| MEMBERS SIZE MEMBERS B SIZE
PART- 1 (9 Extn) 150x150x12 PART - § 110x110k10
PART -2 150x150x12 PART-9 100x100x8
L PART -3 150x150x12 PART - 10{MC BOT) 10010058
PART~4 130x130x12 PART - LH(MC TOP) 1001008
PART 5 130x130x12 PART - 12 90x90x6
PART - 6(BC BOT) 130x130x10 PART~ 13 T oox00x
PART ~7(BC TOP) 110x110x10 PART - 1(TC) 90X90x6
PEAK INNER 65%65%5 PEAK QUTER T5K75%3
MEMBERS MEMBER MEnpERs | MEMEER
LONG FACE TRARS FACE
| PART-1 (9m Exin) EBY 75T556 PART- 1 (9mExtn) EBS | | 75x75x6
.. PART-24Q) 80XB0X6
PART—2( & Q) 75x75%3 — - -
PART-2 (P) 75X75%5
PART -3 (N) . T5X75%6 PART ~3 (N} 100x100x6
PART -3 (M) 75x75x5 PART~3 (M) 80x80x6
PART~4.(1) 75xI5x6 1 PART=A() - 100x100x6
“PART-4(K) . - 7557545 “ .PART~4(K) -~ §. 75x75x6
- PART~5 () T o090x6 - CPART-5() . | 100x10ms6- ]
PART-5(1) C7ssx6 - | L PART=S@) | - BOx80xG . |
T PART-6BCBOT) ~ | - Taxisxé . | o | 90x90x6 |
PART - 7(BC TOP) 75956 < |- PART—BC.TOF) =7| “90x90x6 .
CPART-3(F) 75X75%5 PART -8 (F}— | * 80X8Ux6
PART -9 (E) T5XT5XS PART-9 (E) 80x80%6
PART-10(MC BOT) ‘D* 75XISGHT: | PART-100MC ROT)AD'-. . Z5XT5x6HT..|.
PART- 11(MC TOP)*D 75x75%6 HT PART- 11(MC TOP) ‘D | 75%75x6 HT
PART-12°C : 75x75%6 PART-12C’ I5K75%6
PART-13 ‘B . 7STSX6HT PART-13 B’ 75x75%6 HT
PART-14 A’ 60x60x4 PART-M4 ‘A’ 75X75%5

HT INDICATES HIGH TENSILE STEEL (Fy=355 Mpa)

- Eﬂ% ) l\( D t‘;
PREPARED BY: CHECKED BY: APP D BY:

{R.P.ROKADE) {N.PRASAD RAQ) {S.J.MOHAN)
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TABLE 1 contd.
r ] ] BRACING
PEA ot D
ﬁgﬂgﬁg“ ™ T5RT5x S ININCLINED 45x45x 4
e ] PORTION . 5 .
LONG. BELT MEMBER TRANS. BELT MEMBER
MEMBERS SIZE__ | ~—MEMBERS . SIZE
K BELT 9M K BELT 9M
~ Exin. n 90x90x 6 3 Bxtn. . 100x100x 6*¢A
TCTOP BELT 60360x TCTOP 63%65% 6
MC TOP BELT 65x65% 4 MC TOP 63x65% 6
BCTOP BELT 65%65% 6 BC TOP 65x65% 6 i
TCBOT 60x60x ST TCBOT 1005100x 7 HT
MCBOT 60x60x ST MCBOT 90x90x 7 HT
BC BOT 60x60x ST BCBOT 100x100x 7 HT
CROSS ARM MEMBERS( BOTTOM CHORD AND TIE MEMBERS)
TOP X-ARM 110x110x § HT TOP X ARM TIE 65%65x 6 HT
MID X-ARM 100xi00x § HT MID. X ARMTIE 15x78x 6 HT
BOT X-ARM 100x100% 8 HT BOT. X ARM TIE 75xT5% 6 HT

K

PREPARED 8Y: - CHECKED BY: - APP] EDBY:

(R.P.ROKADE). ~ (N.PRASAD'RAQ) - ST TS MOHANY . T
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MEMBER FORCES IN IMNFFERENT LOADING CASES

PGCIL. DADRI BALLABGARH “DA" TYPE TOWER

MEMBER

DESIGNATION Member forces N::;Z::r Member forces Nllz:v';::r Member forces

LEGS | Reliability RGWBroken |  RTC Broken | RMG Broken R BC Broken

- | Comp Ten | Comp | Ten Comp Ten | Gomp | Ten CO;I’!p Ten

PART- L w2z | s | eoo | e | 1034 761 w03 | 77 973 6%

| parr-2 sy | w | ere | 2 | 101 760 | or3 | 728 040 681

PART-3 wor | 7w | s12 | 583 913 9 | 905 | 7 940 681

PART -4 973 7 | 78 | 538 atg 703 50 | 634 797 669

PART-S 294 o2 | 634 | 4% 79 611 710 | 518 519 ax

| _pART.6mcBOD 656 siy | s: | 3se 685 560 505 | 407 507 317

PART -7(BC TOP) | 626 s | 822 | 309 636 52 585 | 437 496 364

PART - § 360 3ss | 4% | 217 585 a8 470 | 308 390 238

PART-9 309 a1 | 273 | 180 38 258 262 | 4 227 104

PART - 10MCBOT) | 270 1 | 20 | 3 303 236 28 | 12 |

PART - 1IMCTOR) | 735 207 | 207 | 148 a1 226 203 | 139 170 12
PART-12 166 6 | 130 | %0 a9 | 10 108 | 29 o7 ]

~_PART-13 39 6 | 104 | a2 st P s | 1 0 16

PART - 14(TC) s3 | oon | s | @ 0w | w8 51| 31 56 2
PEAK QUL 18t | % § wsiva P _'24 loetos 18 4

PEAK I il (e Vo ) 7 15

e : TRANSVERSE BRACINGS ; :

PART- 1 (Om Fx) ; T T -

- __EBY Ces ol e ler st o | e Bo - | )
PART -2(Q) @2 57 | 42 | a2 o8- 7 ‘ag | 68, o7
PART-2(P) - 4 57 7 | 68 73 64 69 67
PART=3 (M) 62 @ | s | 40 9% n” 2 | .7 88 7
PART-3.0M) 6 2 | s | -6 9. 7 o7 |78 ) o83 76
PART - 4(L) 9 @ | a9 | e | o2 i | 1es L se 108 11
PART - 4 (K) 4 n | s 6 102 123 i | ws 99 10
PART=5() 123 e | 100 | 71 | 200 145 185 | 150 176 152
PART - 5 (H) 123 o | % | 7% 200 145 176 | 49 173 154_|

PART-6
BCBOT) G i03 ¥23 65 30 140 78 137 83 100 8
PART -7 ,
(BC TOP)‘G* 167 109 17 125 1 o4 230 177 227 185 kil 99
Iy :
PRE Y £D BY: CHr)E\ékE/D—ﬁYﬁ:— APPR BY:
(R.P.ROKADE) {N.PRASAD RAO) (5.3 MOHAN)
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TABLE} contd.
| Bart-3® § 103 1 16t | g0 | 12 [ 230 182 | 229 9% 111
PART -9 (E) 02 | 123 89 3 \7s 230 | 180 115 2
PARTI0 N B
| __MeBODD 38 7 6 3 162 166 64 44 51 1
PART1T
(MC TOP)'DY 38 7 91 67 39 197 75 63 | 78 59
PART-12C 63 9% 62 | 88 187 228 64 70 53 al
L PART-13W 115 7 9 70 266 215 84 68 | a2 )
PART-4 ‘4| 63 54 75 8 5 87 74 74 €9 65
PEAK MEMBER TN
|__TOP CONDUCTOR 2 0 55 3 3 10 27 o_| 2 9
DIAGONAL 9 [ 13 3 2 2 8 o 8 9
- LONGITUDINAL BRACINGS
PART- 1 (om Exta)

EBY 4 2 1 4 ) 30 38" | 38 48 I
PART-2(0Q) 3 1% 7 » 37 3| 31 48 Q
PART - 218} 3 i@ 5 30 37 35 32 a4 -
PART -3 () 26 7] 15 [x & 40 50 53 54 69
PART_3(M) 2% 4 15 7 6 40 46 53 56 68
PART~4 () 15 2 13 21 & 68 75 66 99 81
PART-4) L 15 2 12 23 6 - 68 9 |70 | 101 84

PART-s( - | .55 38y 62 |2e [Tue | oa 1267, | 134" 167
PARY TSy st 3. | 45 2} we | eyatd e oz 184
PART-6(BCBOT) - X = q i St .
G 72 3 28 46 | .0 132 93 [ ez 33 L. 50
PART~1BCTOB | - " i K e : B -
) 51 n 32 35 - | - is3 12 n 24 2
PART - §.F) i 50 3z 24 151 121 168|137 23 %
PART -9.(E) 53 4 24 32 17} 155 | 7 25 2]
PART-10MC BOT) B
D) 22 2 s 41 u 160 ® 33 g a
T PART-11(MC TOP)
. o) 23 1 '3 14 25 195 210 a7 12 11 [
PART-13(C) s 17 22 16 198 192 3 1 4 5
PART- 13 (8) 18 4 21 23 4 231 12 o | s 4
PART-14 (4) 2 33 3 34 P 46 2 33 1 32
. Ml o
PREPARED BY: CHECKED 8Y: AP D BY:

{(RPROKADE)

{N.PRASAD RAO)

(S.J. MOHAN)
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- . RTCBRIGHT TOP CONDUCTOR BROKEN:
. RBCRIGHT BOTTOM CONDUCTOR:

-

PREFPARED BY:
{R.P.ROKADE)

RMC RIGHT MIDDLE CONDUCTOR -
RGW RIGHT GROUND WIRE

e

(N.PRASAD RAO)

AP D BY:
(S.J. MOHAN)

e N TABLE 2 contd.
| e TRANSVERSE BELTS I ]
TC TOP 0 72 [ 7 7 103 0 72 0 71
_T¢BOT 80 ) 88 0 216 17 0 | o 87 0
MC TOP o 124 0 132 18 162 30 o 0 |18
MCBOT % 0 8 0 ) 0 37 52 75 0
BCTOP 0 102 0 150 9 137 57 0 6 132
BCROT 6t 0 80 0 93 0 3l 3 L4¢ 43
*K> BELT 9M Exin 65 7 1 37 6 57 60 50 58 56
LONGITUDINAL BELTS
TCTOP 3] 8 21 0 3 1o 2 0 21 )
ICBOT 0 24 3 34 4 ) 0 30 9 2
MCTOP 30 0 2 ) 58 1 30 0 26 o
mMcBOT _ -| ¢ 120 9 34 15 57 37 52 0 34
BCTOP g5} 9 3 0 53 0 57 0 n )
BCBOT, 53 78 20 51 39 63 31 73 ] 66
‘K BELTOM Exm | -5 2 10 4 26 25 2 27 30 £l
CROSS ARM TOP CHORD
TOP X-ARM 0 14 o | us 2 ) 0 114 0 116
MID X-ARM -0 110 ) 143 o 175 0 180 0 139
BOTXCARM |- . oo Lo 159 0 164 0 168
i i CROSS ARM BOTTOM CHORD - .
V"ToP'x-KRM:' Ti62 "'153'-.5'3- I ) a2 Lo s e
o MiDEARM 194 o 1 0 e, 363{ 145, | 117 0.
BOT X-ARM iss 0 176 {0 151 0 208 o m 9
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TABLE 3 FORCE AND CAPACITY COMPARISON

[ PGCiL, DADRI BALLBHGARH
MEMBER MAXIMUNM ACTUAL MODIFIED Without With
DESIGNATION FORCE (kN; wdification maodification
L L] GOVERN | DOV k) cArl)’:ch‘m |__madification | _modification
. (RN}
. ING N
R Loap |~ . Safety Factor Safety Factor
LEGS 1. Comp | Ten CASE Comp Ten Cemp | Ten | REMARKS Comp Yen Comp Ten,
PART-1 (M
Extn) 1z | a6 1 1044 | 1038 | NOMODIFIG |. 083 | 003
PART -2 1089 | 827 1 1023 | 3038 NOMODIFIC | 094 | 085
PART - 3 1002 | 788 1 961 1 1038 NOMODIFIC_| 098 | 104 -
PART-4 913 | 124 L 915 | 890 NOMODIFIC | 084 | 091 .
PART - 5 794 | 62 1 881 | 890 NOMODIFIC | 141 | 112
PART - B(BC-
BOT) 685 _{ se0 3 82 | 749 . NOMODIFIC | 1.20 | 109
PART - 7(BC -
T0P) 686_| 849 3 672 | 623 NoMoDIFIC | 098 | o9t
PART -8 585 | 438 3 s91 | 623 NOMODIFIC | 1.01 | 106
PART-9 . | 384 | 788 3 455" [ 455 NOMODIFIC | 148 | 118
PART -F0(MC- ;
80T) 303 | 236 3 44| ass NOMODIFIC | 146 | 150
PART 31(Mic- -
TOP) 318" | ‘226 3 55 | ass NOMOODIFIC | 143 | 1.43
PART ~12 - 219 | 120 3 | 236 § NOMODIFIC | 096 | 108 n
PART - 13 104 | 42 2 210 | 236 NOMODIFIC | 202 | 227
PART - 14(TC) 65 | 33 2 0 | 236 NOMODIFIC | 323 | 363
PEAK DUTER i
LEG B 0 N0 3 s | 10 NOMODIFIC | 407 | 552
T PEAKGUTER | " e ;
LEG, 3 | n 3 s | 160 NOMODIFIC | 407 | 552
PEAKINNER 1 - ] T q . -
WG~ [ 32 13 & o NOMODIFIC {-163 | 419 | -
- ) i TRANSVERSE BRAGINGS -
FART-1 (Gm N
. Bxm) . . .
EBY - I 1] 3 95 { 194 - NOMODIFIC | 1.04 | “2.40
PART-2(Qy | 69 | .73 5.1 5 | e 95 163 | MODIFIED | 078 | 223 | 138 | 223
- PART-2(P) - | 68 | 73 3 8 | 210 NOMODIFIC | 129 | 288
PART -3 (1) 98.4 78 3 32 | a1 NOMODIFIC | 1.35 | 366 s
PART=3OM). | "8 [ %[ "% " 7w | 2t 136 | 210 | mopiFiED | o1 | 278 | 130 | 27
PART- 4 (L) 105_| 116 5 17 |2 NOMODIFIC | 1.4 | 240 :
PART - 4 (K) 102_| 128 3 9% | 194 - - | NoMODIFIC | 094 | 158
PART -5 (1) 200 [ 1627 3 a5 {2 139 1 278 | MODIFIED | 073 1 183 | 095 | 163
N N
= (,Nz A \
PREPARED BY: CHECKED BY: © AP YED BY:
{R.P.ROKADE) {N.PRASAD RAQ) {5.J MOHAN)

&‘J{L o




[image: image23.png]SERC, Chennai

Sheet 11.0f 15

TABLE 3 contd.
PART-S®) | o9 | 154 3 e |20 | om {oa0 | wmooiren
PART- 6 (B0T)
©) 140 | 83 3 161 240 | 18 } 240 | MODIFED | 115 | 289 [ 127 | 289
PART - (TOP) E
. I©) 230 | 185 3 153 240 1| 240 | MODIFIED | 067 | 130 | 074 | 130
- PART-8(F) | 182 | 230 4 153 219 185 | 210 | MODIFIED | 084 | 09t [ 101 | o9t
PART-9(E) | 232 | 180 3 162 210 171 .1 210 | MODIFIED | 070 | 147 | 974t | 147
PART-10(BOT) =
_m 162_{ 166 3 128 266 156 ) 266 | MODIFIED | 079 | 160 | 096 | 160
PART-11(TOR)
@) 239 197 3 134 266 170 1 266 | MODIFIED | 080 | 135 | 071* | 138
|- PART-12(0) | 187 | 228 3 147 194 159 1 194 | MODIFIED | 079 | o085 | 085 | nss
PART-13 @) ! 266 | 218 3 163 266 | 187 | 266 | wmoowiED | o6z [ 124 | 070t | 124
PART-14 (A) | 74 | 87 2 127 163 130_) 163 | MoDiIFED | 172 | 187 | 175 | 187
PEAK MEMBER
N
TOP_COND 55| 10 2 iis 160 - - | NoMooirie | 215 | 1600
. DIAGONAL 3 2 2 69 - - | NOMOOIFIC | 154 | 3450 i
LONGITUDINAL BRAGINGS ;
PART- 1 Gm - [ 1
Extn) EBY 48 | 46 5 95 194 NOMODIFIG { 1.98 | 4.22
PART-2(Q) | 48 | 43 5 54 163 7 NOMODIFIC | 1.13 | 3.79 :
PART-2@) | 44 | 44 s 63 163 NO MODIFIC | _1.43 | 3.70
PART-3N) | 60 | &9 3 66| 194 NOMODIFIC | 1.10 | 281
- PART-30M) 2| 60 | 68 3 56 163 97 | 163 | MODIFIED | 093 | "240 | 162 | 240
PART-4(1) .| 99 | 81 |- 5 74 194 ' NOMODIFIC | 075 | 240
FART=4 () Y. 101 _{ 84 S, o180 - a6y NOMODIFIC | 079 | 194 | -.
PART =5 (D: | 149+ 167 3 20 210 | 189 | ‘230 MODIFIéD‘ 083 | 144 413 ] 144
CPARTZS @y | 149 84 3 129 194- 158 194 ° | MODIFIED | 087 118 06 7 18 "
PART-§BC | . . -
- BOTLG) 93 | 137 4 124 194 NOMODIFIC | 1.33 | - 1.42
~FART-7BC. |... N - i :
B o 1) Sl O - 0l R T 113 194 NO MODIFIC | 0.6 | 1.13
PART-8®) |- 168 | 137 4 1t 563 -} 135 § 163 | MODIFIED | 068 | 119 | ose | 1.1
TPART-9Ey 1 4371 17t 4 ii3 163 126 | 163 | MODIFED | 084 | 095 | 092 | 095
- PARTIOMMC | -
BOT) (D) 143|160 3 f 266} 156 | 266 | MODIFIED | 0.90 | 166 | 109-| 166
PART-1{(MC . .
TOP) (D) 1%5_| 210 3 144 266 170 |7 266 | MODIFIED { 074 | 1.27 | 087 | 127
. -y
PART-12() | 198 | 192 3 147 194 159 { 194 | moDwFiED | o074 | 101 ] ¢80 | 101
PART-13B) | 224 | 231 3 163 266§ 187 § 266 | MonFED | 074 | 115 | os3 | 145
PARTM (A) | 49 | 46 3 35 102 36 1 to2 | mooiFiED | o071 | 222 | 114 | 222
*- Strengthening with redundants are not adequate.
g:}/& E,\, g\,(\,)# Ay
PREPARED BY CHECKED BY: APPREVED BY:

{R.P.ROKADE)

(N.PRASAD RAO)

{S.L.MOHAN)
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TABLE 3 contd,
. ____ TRANSVERSEBELTS - .

7 103 3 161 __Inowmooirc | 1586 | 1.69

216 | 147 3 446 | | nomopmc|- 121 3.03

| 30 { 162 1 4 164 _ I NOMODIFIC | 340 101

89 | s2 3 285 NO MODIFIC | 1.96 7.40

§7_| 137 4 164 | NOMODIFIC | 1.28 1.20

| __BCsQT 140 | 73 s 123 446 | Nomopmic | 0.88 8.11

K BELT 9M
Bxn 85 70 1 94 m NOMODIFIC | 145 3.90
L - LONGITUDINAL BELTS

TCTOP 36 8 3 51 §22 NOMODIFIC | 226 | 1525
TCBOTIOM | 41 70 3 21 266 - NOMODIFIC | 545 3.80
MC TOP 8 | 7 3 68 | 103 | nomoowc| 147 | 1471
MCBOTTOM | 37 51 4 189} 266 NO MODIFIC | 5.11 457
BCTOP 57 1 4 3 164 NOMODIFIC | 1.28 | 184.00

- BCROTTOM | 63 | 78 1 182 266 NOMODIFIC | 3.43 341

K BELT 9M
Exta 30 34 5 7 235 NOMODIFIC | 2.40 691
. 3 . X ARM TOP CHORD

ToPX-aRM | 22 | 177 3 41 229 nNomoDiFic| 18 | 1.29

CMIDX-ARM, | .1 180 4 266 NO MODIFIC | 96.00 | - 1.48

BOTX-ARM | 1 164 5 266 i NOMOUIFIC | 95.00 [ 162

X ARM BOTTOM CHORD -

TOP X-ARM_| 473 | 286 3 362 ss1 NoMooiFic | 077 | 1.93

MIDX-ARM | 368 | 145 4 313 504 NOMODIFIC | 0.85™ | 3.48

BOTX-ARM | 312 | 84 5 313 504 nomonFic | too | eso

lghl Top conductor Bmken {75% Wind) Case 4: Right Middle conduclo( Broken (75% wmd) Case 5
Rughl Bouom conducwr Brcken {75% WInd)

-
J Lo
g‘)“‘/ NPt [V %
PREPARED BY! KéD BY
{R.P.ROKADE) (N .PRASAD RAD)
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TABLE-4 DETAILS OF CONNECTIONS
a) LEG MEMBERS

o BOLT DETAILS (BOLT GRADE 5.6)
MEMBER MAXIMUM DIA/NOS. | CAPACITY
DESIGNATION | _FORCE (kN) IN (kN)
PART- 1 (9m Extn) 1122 16/14 DS 1750
PART-2 | 1089 16/14D3 1750
PART-3 | 1002 16442 DS 1500
PART-4 [~ o13 16720 S§ 1500
PART -3 794 16/12 DS 1000
PART- 6(BC BOT) 685 16/12D8 625
PART-~7(BC TOP) 686 16116 SS 375
PART - § - 585 16/10SS 375
PART -9 384 - 16/688 375
PART- 10MCBOT)] 303 16/6 SS 375
PART - 11(MC TOP) 318 16/6 S 375
PART - 12 219 16/6 SS 375
PART -~ 13 104 16/6 8§ 375
PART ~ 14(TC) 65 16/6 88 375
PEAK INNER 29 16/4 S5 250
PEAK OUTER __ |- 32 16/288 125

_B) TRANSVERSE BRACING CONNECTION DETAILS

BOLT DETAILS
MEMBER
\ MAXIMUM CAPACITY.
DESIGNATION FORCE (k)] PIA/NOS. IN. &N
TRANSVERSE BRACES
PART- I (9m Extn) B9 91 167258 125 -
PART -2 (Q) 73 N
PART - 2 (P) %5 161258 125
PART - 3 (N) 98 167288
.. PART 3 (M) 98 I 16785, .
. o PART-4(L) o0 |- 146 .| Ti6Bss - |-
PART ~4.(k)- . [ 123" 161388
CPART -3¢0 - o[ -200. - - -16M48S
- _PART--5(H) 200 161 S§
PART= 6(BC BOT)- 140 t6/4'SS
| PART-7(BC.TOP) .| 230 [+~ 164488
- PART_B(F) 230 I6HSS -
N PART -9 (E) 237 - 1. TigMAss ]
. [LPART-I0MCBOT) D | = 166 . | .- 16/45S -

PART- 11(MC_TOP) ‘D* 239 16485 . 208*
PART-12 °C’ 228 167388 156*
PART-13°B" 266 16/4 $8 208%
PART-14 ‘A’ 87 1614 S 250

. PEAK MEMBER IN -
TOP COND. 55 ) N

DIAGO? 13 - -

Q‘- Bearing go

S
PREPAREDBY: CHECKED BY: APPRAVED BY:

(R.P ROKADE) {N.PRASAD RAQ)Y {8.J.MOHAN)
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[ C) LONGITUDINAL BRACING CONNECTION DETAILS ]
“PART- | (om Extn) EBS 3 16255 125
PART-2 (P & Q) - 161288 123
PART -3 (1) 6 | Tenss 55 ]
PART -3 (M) & 167255 125
_PART-4(ly | 99 | _ 16128S 323
PART 4 (K) 01 ss | 125
PART -5 () 167 16/3 85 188
PART- 5 (H) | 16t | i6BS8 s
PART- 6(BC BOT) | 137 16/4 55 208
PART-7(BC TOP) | 1t TIGASS 308
PART 8 (F) 168 16AsS | 156
PART -9 (E) 01 16358 156
PART-10MC BOT) ‘D" 160 16558 156%
PART- [IQMC_TOP) ‘D 210 1673 85 156*
PART-12 °C 198 16/4 55 208
PART- 13 B i 16/458 508%
PART-14 "A’ T 16255 36
RSN | MAKISUM|  DIATNOS. | CAPAGITY
FORCE (kN)| _ SHEARING )
1)) TRANSVERSE, BELT MEMBERS
TCTOP 103 - '—
TCBOT 206 1676 85 360
MC TOP 162 - ) -
MC BOT 8 16/6 55 360
BCTOP 137 - T
BCBOT 140 16558 300
“RBELT 9M Exin W lenss S iod
) LONG[TUI)INAL BELTHEMBERS
“TETOP.. . 38 T
TCBOT. 7 eSS [
TTMETOR L sy [ 16RSS 70
MCBOT. . SR W T
= BCTOP. 1. 57 16755 86
BCBOT 5 167255 86
K BELT 9M Exin, 34 W6A8S .. 104 . e
_F) CROSS ARM MEMBERS (BOTTOM CHORD) -
[ ToPX-ARM a7 167 55 560
MID X-ARM 368 167755 438
BOTX-ARM _ - 512 16/6 55 3151
G) CROSS ARM MEMBERS (TOP CHORD)
TOPXARM | 177 16/5 55 iz
MID X-ARM 180 16/555 312
BOT X-ARM 164 16555 LY
DS INDICATES DOUBLI‘ SHEAR SS INDICATES SINGLE SHEAR
P éﬁ RED BY; uHEv{éDW APPRO\;??& :
(R ROKADE) (N.PRASAD RAD) (S MOHAN)
| v\\,,ﬁ \Q
k =8
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TABLE § FORCE AND CAPACITY COMPARISON (REVISED DESIGN)
. BELOW WAISTLEVEL

PGCIL DADRI BALLBHGARH -

MEMBER MAXIMUM ACTUAL MODIFIED Without with
_ DESIGNATION | FORGE (KN)_ | GOVER | GAPACITY (k) | GAPAGITY (ki) modification | _modification
e e - | safety Factor | _Safety Factor-
‘ L0AD
LEGS Comp | Ton | CASE | comp | Ten | comp | ven | mEMARKS Comp | Yen | comp | Ten
e TRANSVERSE BRAGINGS _
PART-2(Q) | 68 | 73 | 5 54 163 1 95 | ey | PyRe | 078 | 228 138 | 2
PART ~3 (M) 98 78 3 79 210 T 136 |- 210 {HIP) Ryx. 0.81 276 1.39 276
| parT-sm | 200 | 1521 3 | s | 208 | o | 278 | (PR | 073 | 183 | 095 { 183
PART-S®) | 200 | asa | 3 | w4 | a0 | m |20 | (umms | 072 | 136 | ces | 136
LONGITUDINAL BRACINGS -
paRT-300 | 60 | es | a 56 163 {91 1 163 | Rexibyes) | 093 | 240 | 182 | 240
PART-s | 140 b 167 | 3 | 124 | 240 | 169 | 240 | gue)Re | 083 | 144 ] 143 | 144
PART-50n 4 149 | 164 | 3 | 120 | 104 | usg {ied | gueme | 087 | 148 | tos | 118

ABOVE WAIST LEVEL

PGCIL DADRI BALLBHGARH
MEMBER MaxMuM . AcTuaL 10 MODIFIED I Without with
DESIGNATION | FORGE (kN) | GOVERN'| capacrry (i CAP:NCITV modification modification
we | e, Safety Factor Safety Factor
LoAD N i
LEGS Comp | Ten CASE. Comp Ten Comp Ten REMARKS Comp Ten Comp Ten
L TRANSVERSE BRACINGS |
PART- 6 (BOTY 7
© 190 | 83 | 3 161 240 s | 240 | (HPYRa | 145
FART - 1(T0P) ) T -
©) 2% | 85| 3 i53 240 | | 240 | (WIP)Re | 067
PAR B 1.te2 gzl 4 L AT I R U N I Y S Y
PART-9@) | 232 | 180 3| 162|210 V1| 200 |- (HIP)Ry | 070
PARTIOBOG | . | .- [ - |- T T
ooy Vg2 1e6] 3 [ aas | Jdee ) ise o266 [ (HIP)Ry | 0.79
PART-1H(TOP) i [ I S R
@ Tl e -Trer) s i43 266 | 1707 ] 66 1 (HIP) R - | "0.60
PART-12(C) 187 |zeel 3 b iar b oasa s | 941 (PR | o7e
| pART-13 ) | 266 | 215 3 1ves | 266 | 189 | 266 (HIP) Ry | 0.82 ;
PART-U4 (a) 1. 74 | 87 2 -163 10 | 13| (PR} 177 | 187
’ o T LONGITUDINAL BRAGING: ) -
PART-8(R) | 168 137 | 4 111 163 | 135 | 163 | (PR« | 066 | 119 | 080 | 119
PART -9 (B) 1371 171 4 115 163 126 | 163 {HIP)Re 1§ 0.84 095 | 092 | 085
PART-10(MC B N N

BOTY(D) 143 180 3 L 138 266 7| 156 266 {HIP) Ry, 0.20 1.66 1.09 1.66
PART-11(MC -

TOP) (D) 196 | 210 . 3 148 | 266 b aze b as6 | (HP)Re ) 074 | 127 1 o087 | 127
PART-12¢0) | 198 | 192 | 3 147 194 ftso | 194l (HIPRe | 074 | 101 | 080 | 1.01
PART-13 (M) | 224 | 231 31 165 | 366 4 W1 | 265 (WIP)Re | 074 | 115 | 083 | 1.15
PART-14_ (A 9 48 3 335 102 36 102 (HIP) Ryx. 078 2.22 1.14 222

122 '
PREPARED BY: CHECKE w AP%BY:
(R.P.ROKADE) {N.PRASAD RAO} (S.4.MOHAN)
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-BOTTOM PLAN OF TOP X-ARM

BOTTOM PLAN OF MIDDLE X-ARM

‘00 <‘K4}le

I ""BOTTOM PLANGF BOTTOM X-ARM ..

TRANSVERSE FACE .- e T
400kV DC TOWER TYPE ‘DA’ " BALLABGARH-DADAL-KURWAILNAGAR *

Fig.l GENERAL CONFIGURATION OF 400kV DA TYPE TOWER(EXISTING)




[image: image30.png]1) RELIABILITY LOAD 2) RIGHT GROUND WIRE BROKEN™

Fig.2a LOADS IN RELIABILITY AND RIGHT GROUND WIRE BROKEN (75% WIND) R
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Fig2b LOADS IN RIGHT-TOP AND MIDDLECONDUCTOR BROKEN (75% WIND)
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Fig2c LOADS IN RIGHT BOTTOM CONDUCTOR BROKEN (15% WIND) )
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TRANSVERSE FACE L .
400kV DC TOWER TYPE DA’ BALLABGARH-DADAI;KURWAILNAGAR

* All dimensions are in mm

PE TOWER(REVISED)

Fig.4¢ PROPOSED STRENGTHENING OF 400kV DATY
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Form 3
Abstract of Admitted Cost for the existing Projects
Name of the Fransmission POWERGRID CORPORATION OF INDIA LTD.
Licensce:
Name of Region: SOUTHERN REGION
Name of the Project: C.1.P. AC LINES
Name of the Transmission C.T.P-T in SR (as per FORM - 2)
Element:
Capital cost as admitted by CERC
Capital cost admitted as on 31.03.2009

(Give reference of the CERC relevant Order with Petition No.& Date)

CERC Order dated 17.03.2008 in|
Petition No 135/20041

Foreign Component, if any (In Million US $ or the relevant Currency): Nit
Domestic Component (Rs. Cr.):
Foreign Exchange ratc considered for the admitted cost: NA
Hedging cost, if any, considered for the admitted Capital cost NA
Total Project cost admitted (Rs. Cr): 282.83
—
- 5
Petitioner




[image: image41.png]Financial pacl
Nae of the Transmission
Licensee:

Name of Region:
Name of the Projec

Name of the Transmission
Element:

Project Cost as on
COD/31.03.2009:

Date of Commercial Operation of
the Transmission element:

SOUTHERN REGION
C.T.P. AC LINES

as per FORM -2

kage upto COD

POWERGRID CORPORATION OF INDIA LTD.

C.T.P-1 in SR (as per FORM -2)

28282.93 (Rs. in Lakhs)

PART - 1l
Form 6

(Rs in Lacs)

Financial
Approved

Package s

Financial Package as on
coD

As Admitted on COD
£31.03.2009

Currency Amount

Currency Amount

Currency

Amount

1 2 3

4 5

6

[

Loans

Loans - Domestic

Loans - Foreign

Total Loans

15065.43

Equity_

Foreign

Domestic

Notianal

Total Equity

13217.50

Debt Equity Ratio

53.27:46.73

Total Cost

28282.93

\ a&(

Petitioner
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Form 11
Caleulation of Depreciation Rate
Name of the Transmission POWERGRID CORPORATION OF IND1A LFD.
Licensee:
Name of Regio SOUTHERN REGION
Name of the Project: C.T.P. AC LINES
Name of the Transmission C.TP-1inSR (as pcr FORM - 2)
Element:
(Rs in Lacs)
‘The caleulations in support of depreciation allowed and for 2009-2010 onwards is summarised below

2009-2000 | 20102011 | 20112012 | 20122013 | 20132014
Depreciable Value 25075.56 25075.56 25075.56 25075.56 25075.56
Balance useful life of the asset(at the beginning of year) 16 1s 14 13 12
Elapsed life of the assei(at the beginning of year) is 17 18 19 20
Remaining Depreciable Value 7211.83 6761.09 631035 5859.61 540887
Depreciation during the year 450.74 45074 450.74 450.74. 450.74
Depreciation uplo previous year 17863.73 18314.47 1876521 1921595 19666.69
Cumigtive depreciation ( Inclof AAD ) 1831447 18765.21 1921595 19666.69 20117.43
Weighted Average of Depreciation(%) 1.59% 1.59% 1.59% 1.59% 1.59%

The caleulations of total e of Asset

SI.No. Name of the Assets Grass Block Life as Per Cere Norms Weighted Jife
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[image: image44.png]PART - 1IT

Form 13A
Calculation of Interest on Normative Loan
Name of the Transmission POWERGRID CORPORATION OF INDIA LTD.
Licensec:
Name of Region: SOUTHERN REGION
Name of the Project: C.T.P. AC LINES
Name of the Transmission .T.P-1 in SR (as per FORM - 2) .
Element:
(Rs in Lacs)
Particulars Existing| 2009-2010| 2010-2011{ 2011-2012] 2012-2013| 2013-2014
2008-2009
1 2 3 4 5 6 7
Gross Normative Loan - Qpening 15,065.43| 15,065.43| 15,06543; 15,065.43| 15065431 15,065.43
Clquulalivc repayment of Normative Loan upto| 15,065.43| 15,065.43| 15,065.43| 15,06543} 15065.43] 15,065.43
previous year
Net Normative loan - Opening
increase/Decrease due to ACE during the Year
Repayments of Normative Loan during the year
Net Normative loan - Closing
Average Normative Loan
Weighted average Rate of Interest on actual .
Loans
lInterest on Normative loan - -
o
fan-- G 36
etitioner
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Form (3B
Calculation of Interest on Working Capital
Name of the Transmission POWERGRID CORPORATION OF INDIA LTD.
Licensec:
Name of Region: SOUTHERN REGION
Name of the Project: C.T.P. ACLINES
Name of the Transmission C.T.P-1 inSR (as per FORM - 2) .
Element:
(Rs in Lacs)
SLN Particulars Existing| 2009-2010{ 2010-2011| 2011-2012| 2012-2013| 2013-2014
o. 2008-2009
1 2 3 4 5 6 7 3
1|0 and M Expenses 7936]  119.67] 12647 133.75| _14141]  149.47
2 _|Maintenance Spares 659.99|  215.41] _ 227.65] 24074  2s4.53] 26905
3 |Recievables 564.08 72112 735.40 750.68 766.77 783.71
4_|Total Working Capital 130343 105620 1,089.50] 112547 1,362.71( 120223
5_ [Rate of Interest 1025 12.25 12.25 12.25 12.25 12,25
6_|Interest on Working Capital 133.601 __ 12938]  133.47] 137830 14243] 14127
e
Petitioner

o
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. Date -
Ref No.:

TO WHOM SOEVER IT MAY CONCERN
01.04.2009
Certificate : State Bank of Inclia Advarce Rate {SBAR}

We hereby certify that the' Siate bank of india Advance Rate (5BAR} s 12.28%

P 2% on 01.04.2009.
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[image: image49.png]PART -1IT

Form 6
Financial package upto COD

Name of the Transmission POWERGRID CORPORATION OF INDIA LTD.
Liccnsce:
Name of Region: SOUTHERN REGION
Name of the Project: C.T.P. ACLINES
Name of the Transmission CEP-1inSR (as per FORM-2)
Efement:
Praject Cost as on
COD/31.03.2009:
Date of Commereial Operation of  as per FORM -2
the Transmission clement:

(Rs in Lacs)

Transmission Lines

Financizl Package as
apportioned/ Approved

Financial Package as on
coD

As Admitted on COD

Currency and Amount

Currency and Amount

Currency and Amount

Loans

Loans - Domestic

INR

INR

Loans - Forcign

Total Loans

Equity

Foreign

Domestic

INR

INR

Notional

Total Equity

Debt Equity Ratio

Totat Cost

Equity

Total

Debt

Add Cap For 2011-2012

37200

Add Cap For 2012-2013

23400

Add Cap For 2011-2012

Actual Normative,

Debt

260.40|

Equity

111,60

Tatal

372.00°

Add Cap For 2012-2013

Actual Normative

Dcbt

163.80

Equity

70.20

‘Fotal

234.00

Total Capital Cost with ADDCAP upto 01.04.2013

606.00

14

q&\ B

Petitioner
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[image: image52.png]PART - T1T

Form 11
Caleulation of Depreciation Rate

Name of the Transmission POWERGRID CORPORATION OF INDIA LTD.
Licensee:
Name of Region: SOUTHERN REGION
Namie of the Project: C.T.P. AC LINES
Name of the Transmission C.T.P-1 in SR (as per FORM - 2)
Element:

(Rs in Lacs)

The calculations in support of depreciation allowed and for 2009-2010 onwards is summarised below
2009-2010 2010-2011 2011-2012 2012-2043 2013-2014

Depreciable Value 33480 545.40 545.40
Balance useful life of the asset(at the beginning of year) 16 15 14 13 12
Elapsed life of the asset{at the beginning of year) 16 17 18 19 20
Remaining Depreciable Value 33480 533.44 500.51
Depreciation during the year 11.96 3293 41.71
Depreciation upLo previous year 0.00 i1.96 44.89
Cumlative depreciation { Incl of AAD ) 11.96 44.8% 86.60
Weighted Average of Depreciation(%) 3.22% 543% 6.88%

Petitioner
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[image: image54.png]Caleulation of Weighted Average Rate of Interest on Actual Loans

Name of the Transmission
Licensee:

Name of Region: SOUTHERN REGION

Name of the Project:
Name of the Transmission

C.T.P. AC LINES
C.T.P-1 in SR (as per FORM - 2}

POWERGRID CORPORATION OF INDIA LTD.

PART - 111
Form 13

Element:

{Rs in Lacs)
Particulars Existing| 2009-2010] 2010-2011] 2011-2012] 2012-2013] 20132014

2008-2009
Propased Domestic Loan(ADDCAP FOR 2011-2
Gross Loan Opening 179.34 179.34
Cumulative Repayments of Loans upto Previous
Year
Net Loans Opening 179.34 179.34
Add ; Drawal(s) during tho year 179.34
Less ; Repavments(s) of Loans during the year 1495
Net Loan Closing 17934, 179.34 16439
Average Net Loan 89.67 179.34 171.86]
Rate of Interest on Loan 0% 0% 8.84% 8.84%) 8.84%
Ynterest on Loan 7.93 15.85 15.19
Proposed Damestic Loan(ADDCAP FOR 2012-2
Gross Loan Opening 13398
Cumulative Repayments of Loans upto Previous
Year
Net Loans Opening 133.98
Add ; Drawal(s) during the year 133.98
Less : Repayments(s) of Loans during the year .17
Net Loan Closing. 133.98 122.8
Average Net Loan o 6699 128.40
Rate of interest on Loan 0% 0% 0% 8.84%| _ 8.84%
Interest on Loan ~5.92 1135
Total
Gross Loan Opening_ 179.34) 31332
Cumalative Repayments of Loans upto
Previous Year
Net Loans Opening_ 17934] 31332
Add : Drawal(s) during the vear 179.34 133.98
Less : Repayments(s) of Loans during the year 2612
Net Loan Closing 179.34 313.32] _ 287.20
Average Net Loan 89.67 24633 30026
Interest on Loan 7.93 21.78 2654
Weighted Average Rate of Interest on Loans 8.8400%| _8.8400%] _8.8400%
Petitioner
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Central Depository Services (India} Limited

CDSLIOPS/RP/BONDS/4183 April 1, 2010

Power Grid Corporation of India Limited
‘Saudamini" Plot Ne. 2.

Sector - 29

Gurgaon - 122 601

Kind Attn.: Mr. V C Jagannathan
Addl. General Manager (Finance}
Dear Sir,

Sub: ISIN Activation

Fhis has reference to the tripartite agreement signed between you, MCS Limited -
New Delhi; (your RTA) and CDSL.

We are pleased to inform you that your ISINs as per attached annexure have been
made live in the CDSL system and your esteemed debt holders can start
dematerialization of their securities with any of the 487 Depository Participants
registered with CDSL. The Depository participants are sproad over 125 cities and

Should you require any further information or.clarifications: please feel free 1o contact -
the undersigned or Ms. Rapali Prabhu on (022) 2 8655 or (0223 2272 8690 or ¢-
mail us on lathanifedstindia.com or rupalip@cdstindiz.com

Thanking you,

Yours faithfully,
for Central Depository Services (Indin) Limited

i
.'"«NW,
Li#ths Nair

Sr. Manager — Operations ESTED '\'RUE' COPY
ATT -

Gyt

rid GO

CC: MCS Limited - New Delhi

Regd. Office : Phiroze Jeejeebhoy Towers, 17 Floor, Dalal Street, Fort, Mumbai - 460 801,
Phone : 91-22-2272 3333 » Fax : 91-22-2272 3199
Website : www.edslindia. com
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[image: image58.png]Calculation of Interest on Normative Loan

Name of the Transmi:
Licensee:

Name of Region: SOUTHERN REGION

Name of the Project:
Name of the Transmission

C.T.P, AC LINES
C.T.P-1 in SR (as per FORM - 2)

POWERGRID CORPORATION OF INDIA LTD.

PART - 1f
Form 13A

Element:
(Rs in Lacs)
Particulars Existing| 2009-2010| 2010-2011| 2011-2012| 2012-2013} 2013-2014
2008-2009
1 2 3 4 5 [ i
Gross Normative Loan - Opening 260.40 424.20
Cumalative repayment of Normative Loan upto 11.96 44.89
previous year
Net Normative loan - Opening 248.44 379.31
Increase/Decrease due to ACE, during the Year 260.40! 163.80|
Repayments of Normative Luan during the vear, 11.96, 32.93 4171
Net Normative loan - Closing 248.44 37931 337.60
Average Normative Loan 124.22 313.88 358.46
:Veigh[ed average Rate of Interest on actual 8:8400% 8.8400%| 8.8400%
Interest on Normative loan 16.98 27.75 31.69
- WK
Petitioner
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Form 138
Caleulation of Interest on Working Capital
Name of the Transmission POWERGRID CORPORATION OF INDIA LTD.
Licensce:
Name of Region: SOUTHERN REGION
Name of the Project: C.T.P. ACLINES -
Name of the Transmission C.T.P-1 inSR (as per FORM ~2)
Element:
(Rs in Lacs)
SIN Particulars Existing] 2009-2010| 2010-2011| 2011-2012] 20122013 2013-2014
o. 2008-2005
1 2 3 4 s 6 7 8
1_|O and M Expenses
2 _|Maintenance Spares
3 |Recievables 556 14.69 17.90
4 _|Total Working Capital 5.56 14.69 17.90
5 |Rate of Interest 1225 1225 12.25
6 {Interest on Working Capital 0.68 1.80 219
R fsis S AL
Petitioner
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Name of the Company POWRGRID CORPORATION OF INDIA LYD.

Transmission System assodated with 400 kv Central

Name of the Profect : o
Transmission Project-1
Name of the Transmission Element | Transmission  System associated with 400 kv Central
. Transmission Project-I
Name of Region; Southern Region
. PART-IIT
Checklist of Forms and other information/ documents for tariff filing for Transmission System
Form No. Yariff Filing Formats (Transmission) Tick
Form-1 Summary Sheet Yes
FORM-1A Catculation of Return on Equity Yes
FORM-2 Detalls of Transmission Lines and Substations Yes
FORM-3 [Normative Parameters considered for triff calculations Yes
FORM- 4 Detalls of Foreign loans ~ Not Applicable_and hence not cnclosed -
FORM-5 |Abstract of Admitted Cost for the existing Projects Yes

FORM-5A Abstract of Project Cost Estimates and Schedute of Commissicning for

the new profects - Not Applicable and hence not enclosed -

FORM-58 Break-up of Project Cost for Transmission System - Not Applicable and hence not enclosed -
FORM-5C Break-up of Construction/Supply/Sevice packages - Not Applicable and hence not enclosed -
FORM-5D___|Detalls of elementwise cost Nt Applicable_and hence not enclosed -
FORM- 6 Financial Package upto COD Yes
FORM- 7 Details of Project Specific Loans - Not Applicable and hence not enclosed -
FORM- 8 Detalls of Allocation of corporate loans to various transmission elements| _ Not Applicable and hence not enclosed -
FORM-9 Statement of Additional Capitalisation after COD YEs
FORM- 10 Finaring of Additionai Capitatisation Yes
FORM- 11 Statement_of Deprediation Yes
FORM- 12 |Calculation of Depreciation Rate Yes
FORM- 13 |Calculation of Weighted Average Rate of Interest on Actual Loans Yes
FORM- 13A Caiculation of Interest on Loans Yes.
Form 135 |Calalation of Interest on Working Capital Yes
Form-14 Draw Down Schedule for Calculation of IDC & Financing Charges ot Applicable and hence nof enclosed -

_fForm-14A  Actudl Cash expenditure - Not Applicable and hence not enclosed -

Other Information/ Dacuments

Sl. No. Information/Document : . Tick

1 Certificate of incorporation, Certificate for Commencment of Business,
Memarandum of Assorfation, B Artides of Associztion ( For New Project(sY
setup by @ company making tariff application for the first time to CERC)

- - Not Applicable -

) Regionwise and Corporate audited Baence Sheet and Profit & Loss Accounts| Consolidated Balancesheet of POWERGRID & Regional Batance]
with all the Schedufes & annexures. for the new Transmission System & for{sheet of SR for FY 09-10 shall be submited shortly
the relevant years.

3 Copies of relevant loan Agreements

a Copies of the approval of Competent Autharity for the Capital Cost and
Financiai package.

5 Copies of the Equity participation agreements and necessary approval for] , oo . N
e foncin equity. Equity contribution by GO1(86.36%) & OTHERS (13.64%)

s (Copies of the BPTATTSA with the beneficiaries, If any Already submited

7 Detailed note giving reasons of ime and cost over rur, if applicable. “Not Applicable -

8 [Any ofther relevant information, (Please specify) ot Apglicable -





