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NATIONAL HIGHWAYS AUTHORITY OF INDIA 
(Ministry of Road Transport & Highways, Government of india) 

- tatrag 
Was Ta, Ta TM, wredta yeraPe erp tea, ds 4-3, dare few, Baraia-500 034. TTT. 

REGIONAL OFFICE - HYDERABAD 
First Floor, New Huilding, Administrative Staff College of India (ASCI), Road No. 3, Banjara Hills, Hyderabad - 500 034, Telangana. 

Seit / Tele : 040 - 29562147 / 48. $-Aet / Email : rohyderabad@nhai.org, nhairohyd@gmail.com 

    
Notice Inviting Public Comments 

NHAI/RO-HYD/25011/1/38/2022/Utility/3 4S Dt.15.03.2022 

Sub: NHAI - RO Hyderabad - PIU Hyderabad- Proposal for crossing of 765KV D/C Hyderabad 
Kurnool Transmission line - Crossing of 765 KV D/C line at Km.45+896 on Hyderabad to 
Srisailam section of NH-765 in the State of Telangana - Reg. 

Ref: 1. PIU Hyd lr no, NHAI/PIU-HYD/NH-765/Hyd-Dindi/WKTL/2022/303, dt: 18.02.2022 

The Project Director, PIU, NHAI, Hyderabad vide letter cited above has recommended 
the proposal of M/s Warora - Kurnool Transmission Limited regarding Crossing of 765 KV D/C 
line at Km.45+896 on Hyderabad to Srisailam section of NH-765 in the State of Telangana. 

Zh, As per above para 4 of the Ministry’s guidelines no. RW/NH-33044/29/2015/S&R(R) 
dated 22.11.2016, public comments is hereby invited on the above proposal seeking claims 
and objections (on grounds of public inconvenience, safety and general public interest) within 
30 days on public portal i.e. website of Ministry of Road Transport and Highways 
(www.morth.nic.in) in Form-A (copy enclosed) for “Accommodation of Public and Industrial 
Utility Services along and across National Highways”. 

Comment Inviting Authority 

The Regional Officer, 

National Highways Authority of India, 
Regional Office: Hyderabad, 
First Floor, New Building, 
Administrative Staff College of India(ASCl), 
College Park Campus, Road No.3, 

Banjara Hills, Ilyderabad - 500 034, 

Telangana State, 

Phone: 040-29562147, 040-29562148, 
Email: rohyderabad@nhai.org, nhairohyd@gmail.com 

Yours faithfully, 

KM 7 

(G.V. Bheemasena Reddy) 

Dy. General Manager (Tech) 

For Regional Officer-cum- 

Highway Administrator, Hyderabad 

—_— 
Encls: Above Proposal 

To: 

1. Senior Technical Director, NIC, Transport Bhawan, New Delhi- 110001 for uploading on 
Ministry’s website. 

2. Shri $.Manivasagam, Dy. GM (IT), NHAI HQs, New Dethi for uploading on NHAI website. 

Copy to:-The Project Director, NHAI, PIU Hyderabad: for information 

  

wate Hratea : sit-5 Wel 6, AFCT-10, BMT, AS facet - 110 075. FAAS : http:/www.nhai.org 
Corporate Office : G-5 & 6, Sector -10, Dwarka, New Delhi - 110 075 Website : http:/Awww.nhai.gov.in
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FORM- A   

Services along and across National Highways 

Sub; NHAI - RO Hyderabad - PIU Hyderabad- Proposal for crossing of 765KV D/C Hyderabad 

Kurnool Transmission line - Crossing of 765 KV D/C line at Km.45+896 on Hyderabad to 

Srisailam section of NH-765 in the State of Telangana - Reg. 

The claims and objections (on grounds of public inconvenience, safety and general 

public interest) by the general public needs to be given within 30 days of uploading the online 

application for comments 

Form for seeking claims and objections (on grounds of public inconvenience, safety and 

general public interest) on the application for Accommodation of Public and Industrial Utility 

  

SI. No Item Details 
    

Name of the person who is desiring to give claims 

and objections (on grounds of public inconvenience, 

safety and general public interest) 
  

nN 

  

  

Address of the person 
  

Details of the application for Accommodation of 

Public and Industrial Utility Services along and 

across National Highways against which claims and 

objections are being given (name of applicant and 

other details like site address etc.) 
  

a) Application No. 
  

b) Name of applicant (who applied to 
Accommodation of Public and Industrial 

Utility Services along and across National 

Highways) 
  

c) Details of Application 
      The claims and objections (on grounds of public 

inconvenience, safety and general public interest) 
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Ua Wer WsTant wrereaycaT 
Cage uftaed ait werent tare, weet aeaHTe) 

NATIONAL HIGHWAYS AUTHORITY OF INDIA 
(Ministry of Road Transport & Highways, Government of india) 

CRASH Siar THE - CaaS 
eyes opr MATH A: 25.6 20a, ATCT aT TEIN EI whet, tet Te se, mew a 3, SAT Fee, AaeTATE - $00 034, TATAT 

PROJECT IMPLEMENTATION UNIT - HYDERABAD 
QtrNo. 25A & 28A, Administrative Staff College of India (ASCI), College Park Campus, Road No.3, Banjara Hills, Hyderabad- 500 034, Telangana 

Land Mark : Near TV9 Bus Stop 

Tetts Tele : 040-29550558 ¥-Aet/ Email : hyd@nhai.org / nhaihyd@gmail.com 

NHAI/PIU-HYD/NH-765/Hyd-Dindi/WKTL/2022/ 3,0 Date: 18.02.2029. 

     
     

         

  

     

    

  

To Sete BTA af Iles ae She 

The Regional Officer ce nates Enno prey DGM (T)-1 & Il a 
National Highways Authority of India Sa Dy Mngr (T) KB 

, ~ 2A FEB 2022 e The 
Regional Office, 1st Floor, New Building, 

ASCI, College park campus, Road No. 3, 

Banjara Hills, Hyderabad- 500 034 

AM (F&A) 

” ype ho 
Sub: NHAI, PlU-Hyderabad - Short term improvement and routine maintenance of 2-lane wy 

with paved shoulders of stretch from Km. 23.000 to Km. 108.800 for a length of 85.800 

kms of Hyderabad (near Tukkuguda) to Dindi section of NH-765 in the state of Telangana 

for a period of 12 months-Additional Inter-Regional AC link for import of power into 

Southern Region i.e. Warora - Warangal and Chilkaluripeta-Hyderabad Kurnoo 765 link 

being implementation by Warora Kurnool Transmission Ltd.(WKTL)-NH crossing-Reg. 

cries    

Ref 1 WKTLIr.no. WKTL/HYD/2021/169,18.11.2021 

2 M/s. Aarvee associates lr.no. AA/TL/NH-765/NHAI/2283/20- 

21/541 ,dated.20.01.2022 

3 WKTL lr.no. WKTL/HYD/2022/278, 14.02.2022 

RERKK 

Sir, 

ihis has reference to letter 1* cited, wherein it has been requested to accord 
approval for 765KV line crossing the subject stretch. The proposal has been examined by 

the Supervision Consultant as per Indian Electricity Rules, 1956 and Manual on transmission 
lines published by Central Board of Irrigation & Power (CBIP) and MoRT&H circular 
no. RW/NH-33044/29/2015/S&R (R), dated. 22.11.2016 and recommended the proposal 
vide reference 2™ cited. 

2, In this connection, M/s. Warora Kurnool Transmission Ltd.(WKTL) has submitted the 
following: 

i. 9 Check list 

ii. Methodology for execution 

iii. Sag Calculation 

iv. Undertakings 

v. List of Specific safety precautions taken during execution 

vi. Draft license agreement as per MoRT&H circular no.RW/NH-33044/29/2015/S&R 

(R), dated. 22.11.2016 0, 
= 

  

RANE Hates : Vt-5 We 6, AaeT-10, Bent, As fareit - 110 075. AAAISE : http://www.nhai.org 
Corporate Office : G-5 & 6, Sector -10, Dwaraka, New Delhi - 110 075 Website : http://www.nhai.org
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3H In this regard, the above proposal is examined in this office and recommended for 
approval of Highway Administrator. 

Yours faithfully 

he 
(P.NageswaraRao) 

GM (T) &Project Director 

Encl: As above
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77 aarvee associates 
architects engineers & consultants pvt. itd. 

sersinor Consultancy Services tor OR 4 of Lyderabad - Dincli 

section of Mi- 76% ‘np the state of Telangana 

Letter No. AA/TL/NH-765/NHAI/2283/21-22/541 

Date: 20° January, 2022 

To 

The Project Director, 

Project Implementation Unit, 

National Highways Authority of India, 
Hyderabad, Telangana. 

Sub: Supervision Consultancy Service for Operation & Maintenance of the Stretch from km. 
23.000 to km. 108.000 of Hyderabad to Dindi Section of NH-765 in the State of Telangana of 2-lane 

with paved shoulders for a period of 3 years- Reg: Additional inter-Regional AC Link for 
import of power into Southern region i.e., Warora-Warangal and Chilakaluripeta 
Hyderabad Kurnool 765 Link being implementation by warora kurnool Transmission Ltd. 
(WKTL) -NH crossing- Requested to furnish the detailed report along with the specific 
recommendations — IE Comments 

Ref; 
1, Authority Letter no: NHAI/ PIU-HYD /NH-765/HYD-Dindi/WKTL/2022/52 dated, 10.01.2022. 

2, WKTL Letter no: WKTL/HYD/2022/231 dated 05.01.2022. 
3. Our Lr No. AA/TL/NH-765/NHAI/2283/20-21/522 dated 08.12.2021. 
4, Authority Letter no: NHAI/ PIU-HYD /NH-765/HYD-Dindi/WKTL/2021/1625 dated,20.02.2021. 
5. WKTL Letter no: WKTL/HYD/2021/169 dated 18.11.2021 

Dear Sir, 

This has reference to the Ietter no.3 cited ahove, wherein we hove communicated aur observations 
for compliance. Authority has forwarded the letter of M/s. WKTL after Incorporation of 

observation/changes in our letter. 

In view of the above, we have again reviewed the revised submitted proposal of M/s WKTL vide 
reference letter no. 2 and the Methodology for Execution of National Highway Crossing Is attached 
along with Sag Calculation sheets are found to be in order. 

The signboards at the location of Line Crossing for guidance of the highway users shall be fixed at 
his own cost ingluding maintenance as as per Indian Electricity Rule, 1956-—~ 

Hence, the applicant may be accorded permission for further processing. 
e 

Thanking you and assuring you of the best services at all times 

With regards 
For Aarvee vt Architects Engineers & Consultants Pvt. Ltd 

M.G. Basha 
Teany Leader 

Cop}!to: 

1. The Contractor, M/s, GR Engineers & Constructions Ltd. 
2. The Authorized Signatory, Aarvee Associates Architects Engineers & Consultants Pvt. Ltd., Hyd. 
3. Project File. 

Project Office #155, Kothaguda Croas Road, Kandukur Village, Ranga Reddy District, Telangana - 501 359 

Tel. O8414-295555; e-mail OMO8 Ikandukuri@aervee nct 

Head Office Ravula Residency, Srinagar Calany Main Rd, Hyderabad! 500 O89, lacia CIN: U4 RO0TGEOOSPTCO 15494 
Jels 491 40 QA727633; 48483456, Fa +91-40-29 790077, einai, darvee@aarvce nut web. weve dalvee. Com
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Warora-Kurnool Transmission Limited 
Site office: Ground Floor # 001, Sai Prema Nilayam Apartments, Brindavan Gardens, 

Kishanguda, Talangana- 501218. 

          

Ref: WKTL/HYD/2022/ 2.7 Date: 54 for|soo9_ 

To gare LN 
ecgastu| NetonalHighyaye 7 a The GM (T) & Project Director, sgh a) 

Nationa! Highway Authority of India, ‘oe % AD 9 Ae 7 

Project Implementation Unit — Hyderabad, 15 FEB at & ZL & 
Dist : Rangareddy,Telangana State et eB 

= <a tee 
Sub: Additional Inter-Regional AC Link for Import of power ifito Southern region i.e | 

Warora- Warangal and Chilakaluripeta- Hyderabad Kurnool 765 Link being 

implementation by Warora Kurnool Transmission Ltd. (WKTL) - NH Crossing 

Ref: WKTL/HYD/2022/231 Dated:05/01/2022, 

NHAI/PIU-HY D/NH-765/Hyd-Dindi/AWKTL/2022/175 Dated : 01/02/2022 
——— 

Dear Sir, 

With reference to above subject, we hereby submitting the following documents for 

your kind information. 

1. Draft license deed agreement 

2, Undertaking 

Thanking you and assuring you of our best services always. 

Thanking you, 

For Warora-Kurnoal Transmission Ltd, 

   

  

(Ba Me 
(Authorized 

Ecn!: As abo 

  

Warora Kurnool Transmission Limited Tal +9179 2555 7555 

Adani Corporate Hause Fax +91 79 25557177 

Shantigram, S G Highway, info@adani.com 

Ahmedahad 382 421 www. adani.com 
Gujarat, India 

CIN: U40300DL2015PLC279272 

Registered Office: C-105, Anand Niketan, New Delhi -110 021 
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aeons ase TELANGANA 4 Ag 998894 
SL.NO. abos. DATE, 24-08-2021. R/O.HYD. YASMEEN BEGUM 
SOLD TO. RAJNISH MAHAJAN. LIGENSED STAMP VENDOR 
S/O, SURENDRA MAHAJAN. Lic No.1607 ~ 14 of 2017 
FOR WHOM : M/s. WARORA KURNOOL TRANSMISSION LTD,HYD. Ren No.1607-002 of 2020 

4 # 3-5-480/A, Parda Gate,King Koti 
8 Hyderabad-1. Cont No: 9704810001, 

8 

A 

3 ; 
Appendix 

A - Draft 

§ Enclosure to Ministry of Road Transport & Highways letter No. 33044 / 29 / 2015 
/S&R{(R) dated 22.11.2016. 

AGREEMENT REGARDING GRA G OF RIGHT OF WAY PERMISSIONS       

FOR LAYING UTILITY SERVICES ON NATIONAL HIGHWAYS 

Agreement to lay Telecom cable / OFC cable / electrical_cable / pipe line/_ ducts etc 
‘from to Km of land. 

  

‘This Agreement made this day of (month) of 

 



(year) between acting in his executive capacity through : 

(hereinafter referred to as the “Authority” which expression shall unless excluded by or 

repugnant to the context, include his successors in office and assigns) on the one part, and 

M/s Warora Kurnool Transmission Limited, a company registered under the 

-Companies Act, 1956 and having its Registered Office at Ground Floor # 001, Sai Prema 

Nilayam Apartments, Brindavan Gardens, Ki a, Telangana- 50121 
(hereinafter called the “Licensee”) which expression shallunless 

excluded by repugnant to the context, include his successors/administrator assignees on the 

second part. 

Whereas the Authority is responsible, inter-alia, for development and maintenance of 

lands in Km_4S. to ..46......... of NH No..765 RoW. 

Whereas the Licensee proposes to lay Telecom cable / OFF cable / electrical cable / 

pipe line / ducts etc. referred to as utility services in subsequent paras. 

Whereas the Licensee has applied to the Authority for permission to lay utility 

services from Km 45 toKm___46 of road/route up to Hyderabad 

(Near Kadthal) and from km 45 tokm 46 
  

of road/route up to Dindi (Near Kadthal) 

And whereas the Authority has agreed to grant such permission for way leave on the 

NH RoW as per terms and con ditions hereinafter mentioned. 

Now this agreement witnesseth that in consideration of the conditions hereinafter contained 

and on the part of the Licensee to be observed and performed, the Authority hereby 

: gtants to the Licensee permission to lay utility services as per the approved drawing attached 
hereto subject to the following conditions, namely: 

I. RoW permissions are only enabling in nature. The purpose of extending the way 

leave facility on the National Highway RoW is not for enhancing the scope of 

activily of a ulilily service provider, eiller by content or by inleul. Further, 

enforceability of the permission so granted shall be restricted only to the extent of 

provisions/scope of activities defined in the license agreement & for the purpose 
for which it is granted. 

2. No Licensee shall claim exclusive right or the ROW an d_ any subsequent user 

will be permitted to use the RoW, either above or below, or by the side of the 

utilities laid by the first user, subject to technical requirements being fulfilled, 

Decision of the Authority in relation to fulfillment of technical requirements shall be 

final and binding on all concerned parties. In case any disruption/damage is caused 

to any existing user by the subsequent user, the Authority shall not be held 

accountable or liable in any manner. , 

3. The Licensee shall be responsible for undertaking all activities including, but not 

limited to site identification, survey, design, engineering, arranging finance, 

project management, obtaining regulatory approvals & necessary clearances, 

supply of equipment, material, construction, erection testing and commissioning, 

maintenance and operation and all other activitics essential or required for efficient 

 



  

functioning of their own utility/ industrial infrastructure facilities. 

- The Licensee shall pay license fees @ Rs ....... =-,... »/Sq m/month to the 

Authority. The License fee shall become payable from the date of handing over of 
RoW land to the licensee, for laying of utilities/cables/conduits/pipelines for 
infrastructure / service provider. As regards Tariff and Terms and Conditions 

for providing common utility ducts along National Highways, there shall be a 
separate agreement regime, 

. Fee shall have to be paid in advance for the period for which permission is 

granted for entering into a license agreement. In case of renewal, rate 

prevailing at the time of renewal shall be charged. Delay in deposition of fee 

shall attract interest@15% per annum compound annually. 

. Present policy of the MoRT&H is to provide a 2.00 m wide utility corridor on 

either side of the extreme edge of RoW. In cases where utility ducts with sufficient 

space are already available along NH, the utility services shall be laid in such ducts 

subject to technical requirements being fulfilled. 

. The utility services shall be laid at the edge of the RoW, In case of restricted width 

of RoW, which may be adequate only to accommodate the carriageway, central 

verge, shoulders, slopes of embankment, drains, other road side furniture etc; the 

utility services shall be laid beyond the toe line of the embankments and clear of the 

drain. 

3. The Licensee shall make his own arrangement for crossing of cross drainage structure, 

rivers, etc. below the bed. In case, this is not feasible, the utility services may be 

carried outside the railings/parapets and the bridge ‘Superstructure. The fixing and 

supporting arrangement with all details shall be required to be approved in advance 
from the concerned Highway Administration, Additional cost on account of 

fixing and supporting arrangement as assessed by the Authority shall be payable by 
the Licensee.



   

9. In exceptional cases, where RoW is restricted the utility services can be allowed 

beneath the carriageway of service road, if available, subject to the condition that the 

utility services be laid in concrete ducts, which will be designed to carry traffic on 

top. The width of the duct shall not be less than one lane. In such cases, it also 

needs to ensure that maintenance ot the utility services shall not interfere with the 

safe and smooth flow of traffic. The cost of operation and maintenance will have 

to be borne by the Licensee. , 

10.It is to be ensured that at no time there is interference with the drainage of the road 

land and maintenance of the National Highways. Towards this, the top of the 

utility services shall be at least 0.6 meter below the ground level. However, any 

structure above ground shall be aesthetically provided for / landscaped with 

required safety measures as directed by the concerned Authority. 

11. The utility services shall be permitted to cross the National Highway either 

through structure or conduits specially built for that purpose. The casing / conduit 

‘pipe should, as minimum, extend from drain to drain in cuts and toe of slope to toe 

of slope in the fills and shall be designed in accordance with the provision of IRC 

and executed following the Specifications of the Ministry. 

12. Existing drainage structure shall not be allowed to carry the lines across. 

13, The top of the casing/conduit pipe containing the utility services to cross the road 

shall be at least 1.2m below the top of the sub grade or the existing ground level 

whichever is lower, subject to being at lease 0.3m below the drain inverts. A typical 

sketch showing the clearances is given in Attachment-l. 

14. The utility services shall cross the National Highway preferable on a line normal to 

it or as nearly so as practicable. 

15. The casing/conduit pipe for crossing the road may be installed under the road 
embankment either by boring or digging a trench. Installation by boring method 
shall be preferred. 

16. In case of trenching, the sides of the trench should be done as nearly vertical as 
possible, The trench width should be at least 30 em. but not more than 60 cms 
wider than the outer diameter of the pipe. Filling of the trench shall conform to the 
specifications contained here in below or as supplied by the Highway Authority. 

a. Bedding shall be to a depth not less than 30 cm. It shall consist of granular 

material, free of lumps, clods and cobbles, and graded to yield a firm 
surface without sudden change in the bearing value. Unsuitable soil and 

rock edges should be excavated and replaced by selected material.



17. 

20. 

   

b. The backfill shall be completed in two stages (i) Side fill to the level of the 
top of the pipe (ii) Overfill to the bottom of the road crust. 

c. The side fill shall consist of granular material laid in 15 cm. Layers each 

consolidated by mechanical tamping and controlled addition of moisture to 

95% of the Proctor’s Density. Overfill shall be compacted to the same 

density as the material that had been removed. Consolidation by saturation 

or ponding will not be permitted. 

d. The road crust shall be built to the same strength as the existing crust on 
either side of the trench or to thickness and specifications stipulated by the 

Highway Authority, 

The Licensee shall ensure making good the excavated trench for laying utility 

services by proper filling and compaction, so as to restore the land into the same 

condition as it was before digging the trench, clearing debris/loose earth produced 

due to execution of trenching at least 50m away from the edge of the right of way; 

- All required restoration work subsequent to laying of the cable shall be required to 
be undertaken by the Licensee at its cost either by itself or through its authorized 

répresentative in consultation with the uatinaity as per predetermined time 
schedule and quality standards, 

Prior to commencement of any work on the ground, a performance Bank 

Guarantee @ Rs. per route meter / Rs per sq m with a validity of one year 

initially (extendable if required till satisfactory completion of works, shall have to 
be furnished Ly the Licensee lo the Authority/its designated agency as a security 

against_improper_restoration_of ground—in_terms —of _filling/unsatisfactory 

compaction damages caused to other underground installations/utility services & 

interference, interruption, disruption or failure caused thereof to any services etc. 

In case of the Licensee failing to discharge the obligation of making good of the 

excavated trench/other restoration work, the Authority shall have a right to make 

good the damages caused by excavation, at the cost of the Licensee and recover 

the amount by forfeiture of the Bank Guarantee. 

In case, the performance Bank Guarantee is invoked as mentioned above, 

the License shall be required to replenish and reinstate the required 

performance Bank Guarantee within one month of such invoking, In case the 

work contemplated herein is not completed to the satisfaction of the 

authority, which has granted the permissions, within a period of 11 months 

from the date of issue of the Bank Guarantee, the Licensee shall either 

furnish a fresh guarantee or extend the guarantee for a further period of one 

year. Notwithstanding this, the Licensee shall be liable to pay full 

compensation tu the aggrieved Authority/ its designated agency for any 

damage sustained by them by reason of the exercise of the RoW facility;



21. The Licensee shall shift the utility services within 90 days (or as specified by the 

respective Authority) from the date of isstic of the notice by the concerned 

Authority to shift/relocate the utility services, in case it is so required for the 

purpose of improvement/widening of the road/routeyhighway or construction of 

{lyover/bridge and, restore the road/land to its original condition at his own cost 

and risk. 

22. The Licensee shall be responsible to ascertain from the respective agency in co- 

ordination with Authority, regarding the location of other utilities /underground 

installations/ facilities etc: The Licensee shall ensure the safety and security of 

already existing underground _ installations/utilities/facilities etc. before 

commencement of the excavation/using the existing cable ducts. The Licensee 

shall procure insurance from a reputed insurance company against damages to 

already existing underground installations/utilities/facilities etc. 

23.The Licensee shall be solely responsible/ liable for full 

compensation/indemnification of concerned agency / aggrieved Authority for any 

direct, indirect or consequential damage caused to them/claims or replacements 
sought for; al the cost .and ‘risk of the Licensee. The concerned agency in co- 

ordination with Authority shall also have a right make good such damages/ recover 

the claims by forfeiture of Bank Guarantee. 

24, [f the Licensee fails to comply with any condition to the satisfaction of the 

Authority, the same shall be executed by the Authority at the cost and risk of the 
Licensee. 

25. Grant of License is subject to the Licensee satisfying (a) minimum disruption of 

traffic and (b) no damage to the highways. As far as possible, the Licensee should - 

avoid cutting of the road for crossing highway, and other roads and try to carry out 

the work by trenchless technology. In case any damage is caused to the road 

pavement in this process, the Licensee will be required to restore the road to the 

original condition at ils cost. If due to unavoidable reasons the road needs to be cut 

for crossing or laying utility services, the Licensee has to execute the restoration 

work in a time bound manner at its cost either by itself or through its authorized 

representative in consultation with the Authority as per predetermined time 

schedule and quality standards. In case of the Licensee failing to discharge the 

obligation of making good of the excavated trench/other restoration work, the 

Authority shall have a right to make good the damages caused by excavation, at 

the cost of the Licensee red recover the amount by forfeiture of the Bank 

GEES =) 

26, The Licensee shall inform/give a notice to the concerned agency designated by the 

Authority at least 15 day in advance with route details prior to digging trenches,   



for fresh or maintenance/repair works. A separate performance Bank Guarantee for 
maintenance/repair works shall have to be furnished by the Licensee. 

27, Each day, the extent of digging the trenches should be strictly regulated so that 

utility services is laid and trenches filled up before the close of the work that day. 

4 Filling should be completed to the satisfaction of the concerned agency designated 

by the Authority. 

j 28. The licensee shall indemnify the concerned agency in co-ordination with 

Authority, against all damages and claims, if any duc to the digging of trenches for 

) laying cables/ducts. 

29, The permission for laying utility services is granted maximum for 5 years at a 

y time, which can thereafter be considered for renewal. On payment of additional 

fee at the time of renewal, the permission shall automatically be renewed, unless 

) Defaults exist. In case of renewal, rate prevailing at the time of renewal shall be 

) Charged. Delay in deposition of fee shall attract interest @ 13% per annum 
compounded annually. 

) 30, The permission shall be valid only for the period it is issued, and fee deposited. 

However, the Authority also has a right to terminate the permission or to extend 

the period of Agreement. 

31. That the Licensee shall not undertake any work of shifting, repairs or alterations to 
yi the futility services without prior written permission 0 t e concerns agency in co- 

ordination with the Authority, 

—
 

32, The permission granted shall not in any way be deemed to convey to the Licensee 
any ownership right or any interest in route/road/highway land /property, 
other than what is herein expressly granted. No use of NH RoW will be permitted 
for any purpose other than that specified in the Agreement. 

33, During the subsistence of this Agreement, the utility services located in highway 

land / property shall be deemed to have been constructed and continued only by 

the consent and permission of the Authority so that the right of the Licensee to the 

use thereof shall not became absolute and in feasible by lapse of time. 

34, The Licensee shall bear the Stamp Duty charged on this Agreement, 

35, Three copies of ‘as laid drawings’ of utilities (hard and soft copies) with geo- 

tagged photographs and geo-tagged video recordings: of laying of cables in the 
trench (with respect to the NH) and after complete restoration shall be submitted to 

the Authority for verification and record within a month of completion of works.     
36. The Licensee shall allow free access to the Site at all times to the authorized 

7 representatives of Authority to inspect the Project Facilities and to investigate any



3 

38. 

39, 

40. 

41. 

   

   

fe and the decision of the redress mechanism shall be fina 
lO . 

matter within their Authority, and upon reasonable notice, shall provide reasonable 

assistance necessary to carry out their respective duties and functions. 

The utility services shall not be made operational by the Licensee unless a 

completion certificate to the effect that the utility services has been laid in 

accordance with the approved specifications and drawings and the trenches have been 

filled up to the satisfaction of the concerned agency in co-ordination with the 

Authority has been obtained. Notwithstanding anything contained herein, this 

Agreement may be cancelled at any lime by Authority for breach of any condition 

of the same and the Licensee shall neither be entitled to any compensation for any loss 

caused to it by such cancellation not shall it be absolved from any liability already 

incurred. 

The Licensee shall ensure adherence to relevant Indian standards and follow best 

industry practices, methods, and standards for the purpose of ensuring the safe, 

efficient and economic design, construction, commissioning, operation, repair and 

maintenance of any part of the utility lines/industrial infrastructure facilities and 

which practices, methods and standards shall be adjusted as necessary, to take 

Account of 

operation, repair, and maintenance guidelines given by the manufacturers, 

The requirement of Law 

The physical condition at the site, and 

The safety of operating personnel and human beings a
o
 
7
 

The Licensee shall have to provide safety measures like barricading, danger 

lighting and other necessary caution boards while executing the work. 

While laying utility services at least one lane of road shall be kept open to traffic 
at all times, In case of single Jane roads, a diversion shall be constructed. If any 

traffic diversion works are found necessary during the working period such 
diversion shall be provided at the cost of Licensee. 

After the termination/expiry of the agreement, the Licensee shall remove the utility 
services within 90 days and the site shall be brought back to the original condition 
failing which the Licensee will lose the right to remove the utility services. However 
before taking up the work of removal of utility services the Licensee shall furnish a 
bank Guarantee to the Authority for a period of one year for an amount assessed by 
the authority as a security for making good the excavated trench by proper filing and 
compaction, clearing debris, loose earth produced due to excavation of trenching at 
least 50m away from the edge of the RoW, 

42. Any disputes in interpretation of the terms and conditions of this agreement or 
their implementation shall be referred to the redress mechanism preva in the 

and binding on all     ey   



42. For PPP Projects, In case of any financial loss incurred by the respective project 

concessionaires due to such laying/shifting of utility services by the Licensee, 

compensation for the same shall be required to be borne by the Licensee in mutual 

agreement with the respective project concessionaires. MoRT&H/ NHAI/ 

implementing authorities for the project shall not be, liable to the concessionaire in any 
way in this regard. 

This agreement has been made in duplicate each on a Stamp Paper, Each 

party to this Agreement has retained out stamped copy each. 

{N WITNESS HEREOF THE PARTIES HERETO HAVE CAUSED THIS 

AGREEMENT TO BE EXECUTED THROUGH THEIR RESPECTIVE 

AUTHORISED REPRESENTATIVES THE DAY AND TO YEAR FIRST 
ABOVE WRITTEN. 

SIGNED SEALED. AND DELIVERED FOR AND ON BEHALF OF AUTHORITY, 

BY SHRI 

(Signature, name & address with stamp) 

    SIGNED ON BEHALF OF M/S Arora 

BYSHRT(B:s Huet) 

(Signature, name & address with stamp) 

HOLDER OF GENERAL POWER OF ATTORNEY DATED 

EXECUTED IN ACCORDANCE WITH THE RESOLUTION NO. 

DATED PASSED BY THE BOARD OF DIRECTORS IN THE 

MEETING HELD ON 

IN THE PRESENSE OF (WITNESSES) 

1. 

2;
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fy. Be K.RAMACHANDRAVATHI SI. No: Date.12/11/2021. LICENSED STAMP VENDOR 

Sit Te  altajnish. Mahajan K LN, 16-11-00 1/2020 # -L.NO, - Ld 

S/o. : Surendra Mahajan, R/o. Hyd SHOP Ne Sey, 
AR HIMALAYA BOOK WORLD 

For Whom : M/s. Warora Kurnool Transmission Ltd. Hyd. BESIDE IOC PETROL PUMP 
PUNJAGUTTA, HYDERABAD-82 

. PHONE No:040-23351799,9392490025 
4 

4 Undertaking 

B It is proposed to issue NOC and followed by stringing activity for Construction of 765 KV 

4 Hyderabad -Kurnool Transmission Line which is passing through NH-765 near kadthal Village. 

h
s
 

The section is crossing in between milestone no’s 45 & 46 of NH-765 (Hyderabad-Kurnool) 

between Warora Kurnool Transmission Limited Location No: 12/4 ( 3B15+0) and 13/0 

(3B15+0) for our proposed 765 KV Hyderabad ~ Kurnool Transmission Line. The section of the 

National Highway is under the contro! of Project Director, Project Implementation Unit (PIU), 

NHAI Hyderabad. 

Foundation, Erection and stringing activity would be executed by M/s KEC International Ltd 

and works under supervision by Warora Kurnool Transmission Ltd. 

In this context, | Shri Rajnish Mahajan, General Manager, Hyderabad on behalf of Warora 

Kurnool Transmission Ltd here by undertake the followings , 

1. In case any further development works in Kadthal Village section of NH-765 after the 

4 lining of the National Highway, Warora Kurnool Transmission Limited would relocate 

the transmission line at own cost as per instruction of NHAI. 

 



2. Warora Kurnool Transmission Limited will compliance all the Safety norms during 

execution of works (i.e; Foundation, Erection, Stringing) , 

3. Warora Kurnool Transmission Ltd will give compensation for the damaged if any 

during execution of works. 

Witness: On Behalf of Warora Kurnool Transmission Ltd 

1. (\o ni 

LAAQ AISA Manasant’, 
Ge-e0l, Say PREHANILAAH ), 

"BR ind AWAGAROEN 
* 5 ae K' shancood TS- 218 

C5. ADITYA VARDHANREDDY) 
GF-O01, SAT PREMANILOYTAM, BRINDAVAN GARDEN, 

K, 1S BAN GUOAy TELAN GANA ~ 5°61 218 

 



Warora-Kurnool Transmission Limited 
Site office: Ground Ctoor # 001, Sai Prema Nilayam Apartments, Brindavan Gardens, 

Kishanguda, Telangana- 501218. 
  

Ref: WKTL/HYD/2021/ 169 Date: 18fn l202 |     
To, 

The Project Director 

National Highway Authority of India, 

Hyderabad, 

Dist. Rangareddy, Telangana state. 

Sub: Additional Inter-Regional AC Link for Import of power into Southern region i.e 

Warora- Warangal and Chilakaluripeta- Hyderabad Kurnool 765 Link being 

implementation by Warora Kurnool Transmission Ltd. (WKTL) - NH Crossing 

Dear Sir, 

With reference to the above subject, our 765 KV D/C Hyderabad -Kurnool T/L is required 

to cross existing NH765 Hyderabad ~— Srisailam owned by NHAI near Mandal: Khadtal. 

With reference to the vertical clearance, as per Indian Electricity rules/NHAI norms, the 

minimum ground clearance is worked out for our 765 KV D/C Overhead Power 

Transmission line as below 

  

Minimum Ground 
S.No Reference 

Clearance 

  

Rule 77, Indian Electricity Rules,1956, -Calculation: 
a . 13.00 m 

6.14+{ 0.3 x (765-55)/53 ) = 6.1422.18x0,5= 15.00 

  

| Manual on transmission lines published by Central 

2°) _| Board of i; sation & Power Para 4.4.1 - Ground 18.00 m. 

Clearance (Tabel-4) for DC voltage 

  

Warora Kurnool Transmission Ltd, S.No VII, General 
. 18.80 m 

notes of Tower Spotting data for 765 KV Line a 

  

Maximum of above 3 18.80 m         
  

i the instant proposal, the proposed vertical clearance is 21,24 m, which is satisfying 

the criteria for vertical clearance. 

  

    

  

Tel +91 79 2555 7555 

Fax +9179 2555 7177 

info@adanicom 
www, adani.com 
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Warora-Kurnool Transmission Limited 
Site office: Ground Floor # 001, Sai Prema Nilayam Apartments, Brindavan Gardens, 

Kishanguda, Telangana- 501218. 
  

In addition to the proposal submitted vide letter WKTL/HYD/2021/125 Dated: 5-10-2021, 

we are here with submitting the revised checklist and supporting IE/CBIP 

Manual/Tower Spotting data, 

Thanking you and assuring you of our best services always. 

Thanking you, 

For Warora-Kurnool Transmission Ltd. 

   
(Authorized Sia ey 

Mail Rajnish.mahapas@stfani.com 

  

Warora Kurnool Transmission Limited Tel +9179 2555 7555 
Adani Corporate House Fax +9179 2555 7177 
Shantigram, S G Highway, info@adani.cam 
Ahmedabad 382 421 www.adani.com 
Gujarat, India 

CIN: U40300DL2015PLC279272 

Registered Office: C-105, Anand Niketan, New Dethi -110 021 
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CHECK LIST OF NH CROSSING PROPOSAL 

Name of the Line: Construction of 765KV D/C Hyderabad - Kiurnool Tranmission Line 

Project Name:- Additional Inter Regional AC Link for Import in to Southern Region i.e. Warora - Warangal Chilakaluripeta-Hyderabad- 

Kurnool 765 KV Link 

Owner : Warora Kurnool Transmission Limited 

Executing Agency : KEC International Limited 

  

As per IE Rules/CBIP 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  
  

    

NO Description Detail Manual/Tower Spotting | Remarks 

Data/IR 32-1969 

1 | National Highway No 765 

2 Crossing Name Hyderabad - Srisailam 

3  |Crossing Chainge 45 (Kadthal) to 46 (Kadthal) 

4 System of supply (i.e.Voltage) Frequency.no of | 765 KV D/C Line ,SOHz, 3 phase & one 

Phase,Whether neutral is earthed or not Earth wire & one OPGW 

sas Between AP NQ-12/4 (3B15+0) & AP 
P Of T 5 |Pasition ower NO-13/0 (381540) 

6 |Normal Span at ALS9 ZEBRA Conductor 400 M 

7 |Crossing Span 241.74M 250M OK 

8 {Preceding Span With Loc 455M 

9 |Succeeding Span With Loc 296M 

q0 Height of structure above ground & below From AP12/4 (3B15+0)=67.40M 

ground separately & detail of foundation AP13/0 (3B15+0)=67.40M 

11 |Clearence over road 21.24M 18.8M OK 

7 Height of lower conductor from ground level at From AP12/4(3B15+0)=28.60M 

loc. AP13/0 (3B15+0)=28.60M 

13 |Angle road Crossing 80° 39'54" 

14 Distance from NH boundary from centre of From AP12/4(3B15+0)= 83.47M 
tower AP13/0 (3B15+0)=148.13M 

i: Perpendicular distance from centre of tower to From AP12/4(3B15+0)=88.540M 

center of road AP13/0 (3B15+0)=153.20M 

16 |Protection of assembly of line Danger Board Danger Board OK 

7 From AP12/4(3B15+0)= DFR 
Foundation t 

17’ Foundation type AP13/0 (3B15+0)=DFR 

18 |No of stay required None 

19 |Min. factor of stay 2 

20 |Size of power conductor AL 59 

21 |Size of earth wire 7/3.66mm GS Earth wire 

22 |Two legs of tower earthed Four Legs 

23 [Plain paper diagram Profile (Enclosed) 

24 Earthing Counter Poise 
            
  

  

thet? at 

  
 



  

CHECK LIST OF NH GROSSING PROPOSAL 

Name of the Line : Construction of J65KV D/C Hyderabad - Kiurnool Tranmission Line 

Project Name:- Additional Inter Regtonal AC Unk for Import'in to Southern Region |.e. Warara - Warangal Chilakaluripeta-Hyderabad- 

Kurnool 765 KV Link 
Owner : Warora Kumool Transmission Limited 

Executing Agency : KEC International Limited 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

As per IE Rules/CBIP 
NO Description Detail Manual/Tower Spotting | Remarks 

Data/IR 32-1969 

1. [National Highway No 765 

2 [Crossing Name Hyderabad - Srisailam 

3. {Crossing Chainge 45 (Kadthal) to 46 (Kadthal) 

5 System of supply (i.e.Voltage) Frequency.no of | 765 KV D/C Une ,50Hz, 3 phase & one 

Phase,Whether neutral is earthed or not ‘ Earth wire & one OPGW 

: Between AP NO-12/4 (3B15+0) & AP 
5 |Position Of Tower NO-13/0 (3B15+0) 

6 |Normal Span at ALS9 ZEBRA Conductor 400 M 

7 {Crossing Span 241.74 M 250M OK 

8 {Preceding Span With Loc 455 M 

9 |Succeeding Span With Loc 296 M 

i Height of structure above ground & below From AP12/4 (3815+0)=67.40M 

ground separately & detail of foundation AP13/0 (3B15+0)=67.40M . 

11 |Clearence over road 21.24M 188M OK 

79 Helght of lower conductor from ground level at From AP12/4(3B15+0}=28.60M 

lac. AP13/0 (3B15+0)=28.60M 

13 [Angle road Crossing Bn’ 39' 54" 

in Distance from NH boundary from centre of From AP12/4(3815+0)= 83,47M 
tower AP13/0 (3B15+0)}=148.13M 

15 Perpendicular distance from centre of tawer to From AP12/4(3B15+0)=88.540M 

center of road AP13/0 (3815+0)=153.20M 

16 {Protection of assembly of line ‘ Danger Board Danger Board OK 

From AP12/4(3B15+0)= DFR 

17 jFoundation type AP13/0 (3815+0}=DFR 
18 |No of stay required None 

19 |Min. factor of stay 2 

20 |Size of power conductor ALSO 

21 |Size of earth wire 7/3.66mm GS Earth wire 

22 |Two legs of tower earthed Four Legs 

23 {Plain paper diagram Profile (Enclosed) 

Counter Polse           
  

(Se) 1WhyCD  



CHECK LIST OF NH CROSSING PROPOSAL 

  

Name of the Line : Construction of 765KV D/C Hyderabad - Kiurnool Tranmission Line 

Project Name:- Additional inter Regtonal AC Unk for Import'in to Southern Region f.e. Warora - Warangal Chilakalurlpeta-Hyderabad- 

  

  

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

Kurnool 765 KV Link 

Owner i Warora Kurnool Transmission Limited 

Executing Agency : KEC International Limited 

; As per IE Rules/CBIP 
NO Description Detail Manual/Tower Spotting | Remarks 

Data/IR 32-1969 

1 | National Highway No 765 

2 [Crossing Name Hyderabad - Srisailam 

3 |Crossing Chainge 45 (Kadthal) to 46 (Kadthal) 

a System of supply (i.e. Voltage) Frequency.no of | 765 KV D/C Line ,50Hz, 3 phase & one 
Phase, Whether neutral is earthed or not Earth wire & one OPGW 

Between AP NO-12/4 (3B15+0) & AP Positi T 5 pPostioniof Tewer NO-13/0 (3815+0) 
6 |Normal Span at ALS9 ZEBRA Conductor 400M 

7 |Crossing Span 241.74M 250M OK 

8 |Preceding Span With Loc 455 M 

9 |Succeeding Span With Loc 296M 

0 Height of structure above ground & below From AP12/4 (3B15+0)=67.40M 
ground separately & detali of foundation AP13/0 (3B15+0)=67.40M 

11 |Clearence over road 21.24M 18.8 M OK 
a0 Helght of lower conductor from ground level at From AP12/4(3B15+0)=28.60M 

foc. E ‘ AP13/0 (3815+0)=28,60M 

13 | Angle road Crossing ao° 39°54" 

7 Distance from NH boundary from centre of From AP12/4(3815+0)= 83.47M 
tower AP13/0 (3B15+0)=148.13M 

15 Perpendicular distance from centre of tower to From AP12/4(3815+0)=88.540M 
center of road AP 13/0 (3815+0)=153.20M 

16 |Protection of assembly of Jine Danger Board Danger Board oK 

From AP12/4(3B15+0)= DFR 

17 foundation type AP13/0 {3B15+0)=DFR 
18 [No of stay required None 

19 j|Min. factor of stay 2 

20 |Size of power conductor AL59 

21 {Size of earth wire 7/3.66mm GS Earth wire 

22 |Two legs of tower earthed Four Legs 

23 {Plain paper diagram Profile (Enclosed) 

24" Earthipg Counter Poise 
! ee         
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Annexure -- A 

Methodology for Execution of National Highway Crossings 

Crossing is supported on angle tower on either side. 

‘The minimum distance of the crossing tower is kept at least equal to the height of the tower plus 6M 
way from the centre point of the National Highway. 

Minimum ground clearance above road level of the lowest portion of any conductor. under condition 
of maximum sag shall be maintained. 

The crossing span will be limited to 250 M. 

At the time of detailed survey, it was ensured that the National Highway crossing is to be finalize as 
per the regulations laid down by the Indian Electricity Rules/CBIP Manual/MROTH guidelines. 
The permissions required from the concerned authorities, such as National Highway Authority, 
police etc., shall be obtained prior to commencement of work 
For controlling the vehicles and pedestrian traffic while performing work at National Highway 
crossing warning signs / flags will be displayed by keeping a man at crossings 

  

The earthing shall be done in accordance with the stipulation made in IS 3043 -1972 and IS 5613 —II 
/Section I -1976 

Before commencement of stringing, all towers are to be checked for completion in all respect. All 
bolt/nuts are to be fully tightened. The angle tower is to be provided guy supports for all the phases 
till completion of the other adjacent section. 

For national highway crossing stringing scaffolding is provided on either side of road to maintain the 
safety 

There is no MLS. Joint over national highway crossings 

Stringing: 

The Stringing procedure is broadly divided into the following steps. 

i) Paying out & stringing of earth wire. 
ii) Paying out & stringing of conductor. 
iii) Final sagging of Earthwire & conductor. 
iv) Clipping and fixing of accessories. 

e The guys used generally are 20mm steel wire rope. 

The guys are anchored in the ground at an angle of 45 degrees 

Per phase 4 strings of 210 kN insulators are used. 

® For national highway crossings stringing scaffolding is provided on either side of NH to 
maintain the safety of vehicles. We have to be making up the conductor and earthwire of one 
side prior to availing blockage. 

® Initially conductor and OPGW/Earthwire is to be paying out with help of tractor/Winch Machine 
and scaffolding and all six phases shall be anchored in rough sag operation. The final sagging of 
the conductor shall be done using sagging winches. 

e After completion of stringing spacer and Vibration damper is to be installed. 

1|Page  



  
e
e
 

  

  et 2 eee  



—
 ¢ 

 
 
 

 
 

     

P°OBLT 
S°2Se 

B° 
ELE 

6°962 
T 

T 
O/tT 

O/ET 
(sezqty 

pz 
}mbdo 

gc 
T
e
r
e
 

O°2Zbe 
O° 2Zhz 

O° 
che 

T 
T 

OfET 
e/2T 

(s8zqQTI 
FZ 

|MBdo 
14¢ 

6°FSLT 
B°PSE 

O° 
PSE 

T° S62 
T 

T 
0/ FT 

Os/ET 
e
i
t
 

punorb 
QF 

9°THe 
o*Tre 

S*Tre 
S* 

The 
T 

T 
o/et 

¥/2T 
eaqM 

punosz6 
SP 

G°TOSe 
“L°eS€ 

6° BLE 
0°96¢ 

T 
c 

O/>T 
O/ET 

(o3) 
ezqeez 

§STR 
FE 

9° 
ear 

L°Tee 
L°Tbe 

L°Th% 
T 

z 
O/€T 

b/2T 
(93) 

ertqeez 
BSTe 

EC 
G*TQSe 

LeSse 
6° BLE 

O°96¢ 
T 

é 
O/FT 

OZET 
(OW) 

PIqeaz 
ESTE 

ZZ 
9°€ep 

L°Tee 
L°Te? 

L°Tee 
T 

z 
O/ET 

6/71 
(ou) 

erqsez 
goTe 

TZ 
G*TOSE” 

L'EGE 
8
6
 

°8LE 
0°96Z 

T 
é 

O
/
T
 

O/ET 
(oq) 

ezqesz 
6STe 

OT 
S° 

cay 
L°TRE 

L*T9e 
L
o
b
e
 

T 
z 

O/eT 
v/7T 

(oq) 
eaqesz 

Egle 
6 

(my 
(ur) 

(=) 
(uy 

u
q
b
u
e
T
 

s
s
e
u
g
 

s
e
s
e
u
d
 

‘ 
SureN. 

S
T
q
e
a
 
=
 
u
e
d
g
 

u
e
d
s
 

u
e
d
g
 

z
e
a
 

3° 
“2as 

e
T
t
d
 

“ON: 
Te3oL 

«= 
Buttoy 

K
E
W
 

“UT 
SezITM 

ZTSqUMN 
O
L
 

~~ 
eTaeo 

"Seg 
J
T
R
O
I
T
S
 

“
p
e
a
c
u
s
z
 

s
p
r
o
T
 

p
a
y
e
z
j
u
s
o
u
c
o
 

A
u
e
 
y
t
 

p
e
q
n
d
m
o
s
 

e
x
e
 

s
y
z
b
u
e
T
 

Jo 
yybusT 

oy. 
e
p
n
t
o
K
s
 

oj 
pue 

s
z
o
J
O
N
p
u
o
s
g
q
n
s
 

Jo 
z
e
q
u
n
u
 

e
y
 

‘seseyd 
go 

z
e
q
u
m
u
 

syy 
zoz 

p
e
y
s
n
(
p
e
 

aze 
syybue7y 

“
T
e
t
a
t
u
r
 

‘(> 
B
e
p
)
 

gqg°ct 
Je 

s
a
t
m
 
s
y
 

BHuoTe 
s
y
y
b
u
e
T
 

ore 
eze 

sy 
H
u
e
t
 

:
s
e
z
0
N
 

“
S
Z
O
F
E
L
N
S
U
T
 

uTeIAS 

e
q
z
e
q
 

A
z
q
z
e
u
c
e
y
 

v
o
t
q
s
e
g
 

  

8
°
6
9
5
T
 

sa 
d
e
s
r
p
 

G
N
I
M
 

TZN 
D
d
 

€S 
S
*
O
S
T
T
T
 

O0°667Z 
3°0 

sy 
d
e
e
r
5
 

S
°
C
S
e
 

Soe 
O/PI 

O
/
E
T
 

{seaIqTz 
PZ 

i
m
b
d
o
 

gC 
€°863T 

Sy 
deerg 

GNIM 
TIN 

5G 
€S 

P'EEEZT 
TL ¥9Lz 

2°0 
sa 

d
e
e
z
 

o'Zpz 
S94 

O/ET 
b/ZT 

(SeaqQzz 
PZ 

}mbdo 
LG 

8
°
9
0
I
2
 

sy 
d
e
e
r
p
 

Q
N
I
M
 

T
I
N
 

DAC 
€S 

S
*
O
Z
O
P
T
 

E
°
2
S
b
S
 

3°¢ 
su 

d
e
s
z
5
 

8° P
S
E
 

GOL 
O/PL 

O
/
E
T
 

3
2
T
m
 

p
u
n
o
r
b
 

oF 
T
7
6
9
5
T
 

sy 
deeazg 

GQNIM 
T
I
N
 

S30 
€S 

Z
°
0
0
9
S
T
 

9
°
8
2
L
2
 

3°0 
se 

d
s
e
z
p
 

So" 
Tbe 

SSL 
O
/
E
T
 

P
/
Z
T
 

982TH 
p
u
n
o
z
s
 

SP 
T° L

E
T
 

Su 
d
e
e
r
 

Q
N
I
M
 

TIN 
DSC 

SB 
£
°
z
9
8
Z
2
 

=T*6S8T 
J
°
Z
E
 

su 
d
a
s
z
5
 

L
*
e
s
e
 

Sot 
O
/
P
L
 

O
/
E
T
 

(99) 
P
a
q
e
e
z
 

E
C
T
e
 

FE 
6° L

2
2
7
 

sy 
d
e
a
r
p
 

G
N
I
M
 

TIN 
9
8
d
 

$8 
L
°
0
8
e
2
2
 

9
°
0
9
8
T
 

2°Ge 
su 

d
e
a
z
 

L° 
Tbe 

SOL 
O
/
E
T
 

P
/
E
T
 

(OR) 
e
z
q
e
e
z
 

g
c
T
e
 

ECE 
T 
L
e
e
t
 

su 
deeir9 

C
N
I
M
 

T
I
N
 

S
A
 

SA 
€
°
7
9
8
2
2
 

T
°
6
S
6
T
 

3
°
2
E
 

ge 
d
a
a
z
o
 

L
*
€
S
e
 

SOL 
O
/
P
L
 

O
/
E
T
 

(
o
u
l
}
e
x
q
e
s
z
 

g
c
T
e
 

ZZ 
6
°
L
0
2
T
 

Sq 
d
e
e
r
s
 

C
N
I
M
 

T
I
N
 

950 
$8 

L
°
0
8
8
2
2
 

9
°
0
9
8
T
 

J
e
e
 

su 
d
a
a
z
p
 

L
°
T
e
e
 

SOL 
O
/
E
T
 

F/2I 
{
o
w
)
e
s
q
e
e
z
 

@
q
T
e
 

17 
T° 

Leet 
say 

d
e
e
r
s
 

Q
N
I
M
 

T
I
N
 

Sad 
$8 

€
°
2
9
8
2
2
 

T
°
6
S
8
T
 

3° 
ee 

su 
d
e
e
z
5
 

L
°
e
s
e
 

Goi 
O
/
P
T
 

O
/
E
T
 

(Og) 
eB>qQ9ez 

6STBe 
OT 

Bb 
L
C
Z
 

su 
d
e
s
i
g
 

C
N
I
M
 

T
I
N
 

50a 
G8 

2
°
C
s
8
z
7
Z
 

9
°
0
9
8
T
 

J
°
2
e
 

sy 
d
e
e
z
)
 

L° 
The 

Got 
O
/
E
T
 

P
/
Z
T
 

(
O
g
)
e
c
q
e
s
z
 

e
s
T
e
 

6 

(a) 
(x) 

(@) 
cw) 

(
a
 

J
u
e
q
s
u
c
D
 

S
S
e
D
 

U
u
c
T
s
U
S
L
 

q
u
e
y
s
u
0
o
D
 

s
w
e
N
 

A
z
e
u
e
q
e
g
p
 

u
c
#
l
r
z
t
p
u
c
g
 

T
S
q
}
P
o
m
M
 

“
Z
T
I
O
H
 

6-ATeEUeZeD 
6° 

d
w
e
,
 

«
u
C
T
Z
T
p
u
C
D
 

6ueds 
"
4
S
 

‘74S 
a
t
t
a
 

"ON 
w
a
r
r
e
n
 

enc n
-
-
3
-
-
 - AB Tds T

q
_
-
-
-
-
-
-
-
-
~
-
-
-
-
-
 

-
-
-
-
-
-
-
-
-
-
-
-
-
 
eqeq 

B
u
t
h
i
b
e
g
-
-
-
-
-
-
-
-
-
-
~
 
S
u
t
T
y
 

e
b
e
q
T
o
A
 

on 
worg 

=TqeD 
*oeg 

QITMDITO 

eqzeq 
B
u
r
b
6
S
e
g
 

uoryssesg 

sYOLONGNOD 
GETSTGOW 

HLIM, 
+@TATL 

euyT 
USP’ 

gT-gde 
Toourny—pegezspéy 

cp 
a
g
i
 
\sjzeuS 

HuTburz3s\Toousny—peqesepAy\SutTyIOdS 
TOMOL 

CO\IFSSI 
128 

a\sTePAO 
AIOM\:¢, 

alley 
roeCozg 

ETpur 
- 

TeuoTJeusequr 
omy 

T
z
o
z
 

‘TZ 
r
t
e
q
u
e
c
e
q
 

‘
A
e
p
s
e
n
y
 

Wa 
L
2
'
8
0
i
Z
T
 

P
9
X
T
S
*
9
T
 

U
O
T
S
I
S
A
 

C
a
w
O
-
s
T
l
d
 

—
—
—
—
—
=
=
_
—
_
 

B= 
Jatownyy 

N
e
l
L
O
O
I
W
?
 
b
y
y
 

L a
a
n



S
e
.
c
i
o
n
 

#9 
f
r
o
m
 

s
t
r
u
c
t
u
r
e
 

#
1
2
/
4
 

to 
s
t
r
u
c
t
u
r
e
 

#
1
3
/
0
,
 

s
t
a
r
t
 

set 
#5 

'
B
O
T
T
O
M
 

C
O
N
D
'
,
 

e
n
d
 

set 
#5 

'
B
O
T
T
O
M
 

C
O
N
D
!
 

C
a
b
l
e
 

'
D
:
\
W
o
r
k
 

O
r
d
e
r
s
\
B
 

827 
E
S
S
E
L
\
O
5
 

T
o
w
e
r
 

S
p
o
t
t
i
n
g
\
0
2
 

C
a
b
l
e
s
\
7
6
5
k
v
 

W
2
3
 

A
L
5
9
\
a
l
5
9
 

z
e
e
b
r
a
{
b
c
)
'
,
 

R
u
l
i
n
g
 

s
p
a
n
 

(m) 
2
4
1
.
7
2
7
 

S
a
g
g
i
n
g
 

d
a
t
a
:
 

C
a
t
e
n
a
r
y
 

im} 
1
8
6
0
.
6
,
 

H
o
r
i
z
.
 

T
e
n
s
i
o
n
 

(N) 
2
2
8
8
0
.
7
 

C
e
n
d
i
t
i
o
n
 

C 
T
e
m
p
e
r
a
t
u
r
e
 

(
d
e
g
 

C) 
32 

W
e
a
z
a
e
r
 

case 
for 

final 
after 

creep 
32 

DEG 
NIL 

WIND, 
E
q
u
i
v
a
l
e
n
t
 

to 
26.1 

(deg 
C) 

t
e
m
p
e
r
a
t
u
r
e
 

i
n
c
r
e
a
s
e
 

W
e
a
t
h
e
r
 

c
a
s
e
 

for 
f
i
n
a
l
 

a
f
t
e
r
 

l
e
a
d
 

32 
D
E
G
 

F
U
L
L
 

W
I
N
D
,
 

E
q
u
i
v
a
l
e
n
t
 

to 
0.1 

(deg 
©) 

t
e
m
p
e
r
a
t
u
r
e
 

i
n
c
r
e
a
s
e
 

R
u
l
i
n
g
 

S
p
a
n
 

S
a
g
 

T
e
n
s
i
o
n
 

R
e
p
o
r
t
 

   

=
=
=
=
=
=
=
-
 

= 
W
e
a
t
h
e
r
 

C
a
s
e
-
-
-
-
-
-
-
-
-
-
 

| 
-
-
-
-
C
a
b
l
e
 

L
o
a
d
-
-
-
 

| 
l 

R
.
S
.
 

F
i
n
a
l
 

C
o
n
d
.
-
-
-
-
-
 

| 

1 
I 

| 
-
-
-
-
-
-
-
-
-
 
A
f
t
e
r
 

L
o
a
d
-
-
-
-
-
-
-
-
 

| 

# 
D
e
s
c
r
i
p
t
i
o
n
 

| 
H
o
r
.
 

V
e
r
t
 

Res. 
| 

M
a
x
.
 

H
o
r
i
.
 

M
a
x
 

R.S. 
| 

M
a
x
.
 

H
o
r
i
.
 

M
a
x
 

R.S. 
| 

M
a
x
.
 

H
o
r
i
,
 

M
a
x
 

R
.
S
.
 

| 

| 
-
-
-
-
-
-
-
L
o
a
d
-
-
-
-
-
-
 

| 
T
e
n
s
.
 

T
e
n
s
.
 

T
e
n
 

c 
S
a
g
 

| 
T
e
n
s
.
 

T
e
n
s
.
 

T
e
n
 

Cc 
Sag 

| 
T
e
n
s
.
 

T
e
n
s
.
 

Ten 
Cc 

S
a
g
 

| 

[
<
-
-
-
>
 

(8/m) 
------ 

| 
(x) 

{N) 
$UL 

(m) 
(m) 

| 
«N) 

a) 
SOL 

(my 
im) 

| 
an 

(N) 
SUL 

(m) 
tm) 

| 

1
0
 

DEG 
N
I
L
 

W
I
N
D
 

0.0€ 
1
2
.
3
0
 

1
2
.
3
0
 

4
3
5
5
4
 

4
3
5
1
7
 

40 
3
5
3
9
 

2
.
0
6
 

3
2
4
8
3
 

3
2
4
3
7
 

30 
2
6
3
8
 

2
.
7
7
 

4
3
5
5
4
 

4
3
5
1
7
 

40 
3
5
3
9
 

2
.
0
6
 

2 
32 

CEG 
N
I
L
 

W
I
N
D
 

0.0C 
1
2
.
3
0
 

1
2
,
3
0
 

3
0
3
3
0
 

3
0
2
8
2
 

< 
2
4
6
2
 

2.97 
2
2
9
2
1
 

2
2
8
6
1
 

2 
1
8
5
9
 

3
.
9
3
 

3
0
3
3
0
 

3
0
2
8
2
 

28 
2462 

2.97 

3
°
3
2
 

CEG 
F
U
L
L
 

W
I
N
D
 

4
9
.
9
6
 

1
2
.
3
0
 

5
1
.
4
7
 

6
2
2
8
0
 

6
1
9
5
6
 

F8 
1204 

6.07 
5
6
4
8
7
 

5
6
1
3
1
 

52 
1
0
9
1
 

6
.
7
9
 

5
2
2
8
0
 

6
1
9
5
6
 

58 
1204 

6.07 

4 
0 

DEG 
36% 

W
I
N
D
 

1
7
.
9
 

1
2
.
3
0
 

2
1
,
7
9
 

3
0
1
9
2
 

5
0
1
1
2
 

46 
2
2
9
9
 

3.18 
4
1
0
0
4
 

4
0
9
0
8
 

38 
1877 

3
,
8
9
 

5
0
1
9
2
 

5
0
1
1
2
 

46 
2
2
9
9
 

3
.
1
8
 

5 
32 

CEG 
745% 

W
I
N
D
 

3
7
.
4
€
 

1
2
.
3
0
 

3
9
.
4
5
 

5
3
5
7
7
 

5
3
3
5
3
 

50 
1
3
5
2
 

5
.
4
0
 

4
7
5
8
6
 

4
7
3
3
4
 

44 
1
2
0
0
 

6
.
0
9
 

5
3
5
7
7
 

5
3
3
5
3
 

50 
1352 

5
.
4
0
 

6 
85 

CEG 
NIL 

WIND 
0.0C 

12.30 
12.30 

18100 
18028 

17 
1466 

4,99 
15184 

15100 
<4 

1228 
5.95 

18100 
18028 

17 
1466 

4.99 
7 

53 
DEG 

N
I
L
 

W
I
N
D
 

0.0C 
1
2
.
3
0
 

1
2
.
3
0
 

2
4
1
0
8
 

2
4
0
5
1
 

<& 
1
9
5
6
 

3
.
7
4
 

189980 
1
8
9
1
0
 

78 
41538 

4
.
7
5
 

2
4
1
0
8
 

2
4
0
5
1
 

22 
1
9
5
6
 

3
.
7
4
 

8 
32 

DEG 
F
U
L
L
 

W
I
N
D
{
A
L
 

Z
E
B
R
A
 

BC) 
4
3
.
3
4
 

1
2
.
3
0
 

4
5
.
6
3
 

5
8
1
4
4
 

5
7
8
7
0
 

£4 
1268 

5
.
7
6
 

5
2
2
6
1
 

5
1
9
5
7
 

48 
1
1
3
9
 

6.42 
5
6
1
4
4
 

5
7
8
7
0
 

54 
1
2
6
8
 

5
.
7
6
 

9 
32 

D
E
G
 

F
U
L
L
 
W
I
N
D
(
A
L
 

Z
E
B
R
A
 

MC} 
4
7
.
3
7
 

1
2
.
3
0
 

4
8
.
9
4
 

6
0
5
0
7
 

6
0
2
0
5
 

5€ 
1
2
3
0
 

5.94 
5
4
6
8
4
 

5
4
3
5
1
 

51 
2
1
1
0
 

6.58 
5
0
5
0
7
 

6
0
2
0
5
 

S6 
1
2
3
0
 

5.94 

19 
32 

DEG 
F
U
L
L
 

W
I
N
D
(
A
L
 

Z
E
B
R
A
 

TC) 
4
9
.
9
€
 

1
2
.
3
0
 

5
1
.
4
7
 

6
2
2
6
0
 

6
1
9
5
6
 

8
 

1204 
6.07 

5
6
4
9
7
 

5
6
1
3
1
 

52 
1
0
9
1
 

6
.
7
9
 

$
2
2
6
0
 

6
1
9
5
6
 

58 
1204 

6.07 

 



  
  

 
 

T9ET 
99 

OF00L 
661Z 

SZ 
9bOLZ 

ogee 
Ze 

yoaPre 

(a) 
Tas 

(Nn) 
D> 

U
B
L
 

‘
s
u
e
y
 

xeW 
* TICH 

w
e
e
e
e
-
-
-
p
e
o
l
T
 

72384 Fy- 

‘puop 
TeUTa 

‘s'a 

  
S9L0L 

€€°ST 
OLZT 

T9 
PSES9 

BST99 
TS°TL 

I9ET 
99 

OF00L 
S940L 

Le'TS 
O£"ZT 

86°6F 
(OL 

WHEHZ 
TH)GNIM 

TIng 
9
a
 

Ze 
OT 

TTh89 
«6GT°2T 

BEZT 
65 

F60E9 
ZZGE9 

TE*TT 
bBET 

€9 
62LL9 

TTP89 
b6'BR 

OF'ZT 
LE'LD 

(OW 
WHEEZ 

Te)GNIM 
Tind 

Dad 
ZE 

6 
SL7S9 

OG 
TT 

BTET 
9G 

92009 
S6909 

SO"TT 
LIFT 

O09 
TS9b9 

SLz59 
€9°S 

OL'ZT 
PE'EF 

(O89 
WHSEZ 

TW)CNIM 
TINd 

O8C 
Ze 

8 
BTLEZ 

ERG 
SCOT 

GT 
G66E0Z 

TESOZ 
LIS 

SITET 
2% 

FESEZ 
BILEZ 

OEZT 
OE*ZT 

DO'O 
(NIM 

TIN 
Sad 

€S 
L 

GS6G6T 
68°OT 

LEPT 
LT 

E49LT 
SLOLT 

2i°6 
T79T 

61 
6086T 

S6S6T 
O£°ZT 

OE€*ZT 
90°70 

N
I
M
 

TIN 
Dad 

$B 
9 

LT26S 
= 

Z@R'TT 
TLET 

TS 
TOTRS 

b99PS 
2S°OT 

BBhT 
SS 

S6985 
LTZES 

Gh°6E 
OE'ZT 

BR'LE 
CGNIM 

$G¢ 
DE 

ze 
¢ 

6869% 
Le°S 

CLBT 
BE 

T9LOF 
STOTR 

62°L 
GEIZ 

bh 
6S5249F 

6969F 
6L°TZ 

O€°ZT 
66°LT 

CNIM 
$9€ 

5Dgd 
0 

F 
S9LOL 

E€ST 
OLZT 

T9 
FBES9 

BSTII 
TS*TT 

TSET 
99 

OFOOL 
G9LOL 

LE'TS 
OE°ZT 

86°6F 
GNIM 

TINZ 
93a 

ze 
€ 

bozL2 
«-@b°S 

«=BSBT 
«TZ 

«FSBZZ 
TZ0EZ 

«=I 
TL 

«GETZ 
«6SZ 

«8hOLZ 
FOZLZ 

«= 
DE 

“ZT 
OE 

*ZT 
ONO 

N
I
M
 

TIN 
93d 

2€ 
Z 

bo6re 
T8"S 

B6ZZ 
92 

29287 
BTRAZT 

ES°S 
OESZ 

ZE 
FOBVE 

FSEPE 
 OEZT 

OE'ZT 
000 

GNIM 
TIN 

930 
0 

T 

(x) 
| 

(my) 
@) 

Tne 
(sD 

os 
2) 

m=) 
Tat 

QU 
“
s
u
e
L
 

| 
B
e
s
 

2 
u
U
e
L
 

‘
s
u
e
,
 

‘
s
u
e
,
 

| 
B
e
s
 

2 
w
e
y
 

‘
s
u
a
l
 

1 

“xe 
| 

Sta 
X
E
 

'TTOH 
*XER 

| 
“Sta 

X
E
 

‘TION 
*xeM 

=| 
‘Sey 

QIeA 
“z0H 

| 
uoTydtz0seq 

¥¢ 
eo-- 

| 
-
-
-
-
-
-
-
-
 
deeizy 

283 5
y
-
-
-
~
-
-
-
-
 

| 
| 

| 
coon 

| 
-s---"puop 

Teutg 
"§'Y------ 

| 
----"puog 

TETsTur 
‘s*y----- 

| 
---peoT 

eTqej---- 
| 
---=------asep 

reyzeey4----------~ 

q
r
o
d
e
y
 

u
o
t
s
u
s
y
 

G
e
s
 

u
e
d
s
 

5
u
t
t
a
y
 

o
s
e
e
z
o
u
T
 

a
m
n
j
e
r
e
d
u
e
q
 

(2 
685) 

179 
02 

Q
u
e
T
e
a
T
n
b
s
 

‘’aNIM 
T
I
n
d
 

Dad 
Ze 

P
R
O
T
 

T
a
y
j
e
 

Teutyl 
roxy 

seseo 
z
e
y
j
e
s
m
 

a
e
e
e
r
o
u
T
 

e
a
n
j
e
z
e
d
u
e
q
 

(9 
Sep) 

6
°
S
z
 

0] 
J
u
a
T
e
A
T
N
D
Y
 

‘
G
N
I
M
 

T
I
N
 

99a 
ze 

d
e
e
r
s
 

zeijze 
[TeuTy 

O
J
 

sseod 
Tey 

jeeM 
ze 

(Q 
bep) 

arnqzersduel 
g 

U
e
t
a
t
p
u
c
g
 

¢€°z98ZzZ 
(N}) 

U
O
T
S
U
e
,
 

“ZTIOM 
‘T°6CBT 

(mM) 
A
z
e
u
e
q
e
D
 

:eQep 
B
u
T
b
b
e
s
 

pog’ese 
(m) 

weds 
Burqtny 

’, 
(oq) 

erqeez 
6STe\ssTY 

EZM 
ANGSL\SeTaeD 

Zo\SuTajods 
zexoL 

cO\IEssa 
L4Ze 

a\szepz0 
AZOM\:g, 

STIED 
1ONOD 

HOLLOW. 
S# 

22S 
Pue 

‘,CNGO 
KOLLOG. 

S# 
JES 

JzeIS 
'O/PTH 

BINQONTZS 
OF 

O/ETH 
OTNQONTZS 

MOTZ 
OTH 

UOCTIDeg 

 



sb. 
.
t
i
o
n
 

#21 
f
r
o
m
 

s
t
r
u
c
t
u
r
e
 

#
1
2
/
4
 

to 
s
t
r
u
c
t
u
r
e
 

#
1
3
/
0
,
 

s
t
a
r
t
 

set 
#4 

'MID 
C
O
N
D
'
,
 

e
n
d
 

set 
#4 

'MID 
C
O
N
D
'
 

C
a
b
l
e
 

*D:\Work 
O
r
d
e
r
s
\
B
 

427 
ESSEL\O05 

Tower 
S
p
o
t
t
i
n
g
\
0
2
 

C
a
b
l
e
s
\
7
6
5
k
v
 

W2Z3 
A
L
E
9
\
a
l
5
9
 

z
e
e
b
r
a
(
m
c
)
'
,
 

R
u
l
i
n
g
 

span 
(m} 

2
4
1
.
7
2
9
 

S
a
g
g
i
n
g
 

d
a
t
a
:
 

C
a
t
e
n
a
r
y
 

(m) 
1
8
6
0
.
6
,
 

H
o
r
i
z
.
 

T
e
n
s
i
o
n
 

(N) 
2
2
8
8
0
.
7
 

C
o
n
d
i
t
i
o
n
 

C 
T
e
m
p
e
r
a
t
u
r
e
 

(deg 
C) 

32 

W
e
a
t
h
e
r
 

case 
for 

final 
after 

creep 
32 

DEG 
NIL 

WIND, 
E
q
u
i
v
a
l
e
n
t
 

to 
26.1 

(deg 
C) 

t
e
m
p
e
r
a
t
u
r
e
 

i
n
c
r
e
a
s
e
 

W
e
a
t
h
e
r
 

case 
for 

final 
after 

load 
32 

DEG 
FULL 

WIND, 
E
q
u
i
v
a
l
e
n
t
 

tc 
0.1 

(deg 
C) 

t
e
m
p
e
r
a
t
u
r
e
 

i
n
c
r
e
a
s
e
 

R
u
l
i
n
g
 

S
p
a
n
 

S
a
g
 

T
e
n
s
i
o
n
 

R
e
p
o
r
t
 

Slaten 
a
n
t
e
n
n
a
e
 
W
e
a
t
h
e
r
 

C
a
s
e
-
-
-
-
-
-
-
-
-
-
 

| 
-
-
-
-
C
a
b
l
e
 

L
o
a
d
-
-
-
 

| 
-
-
-
-
-
R
.
S
.
 

I
n
i
t
i
a
l
 

C
o
n
d
.
-
-
-
-
 

| 
-
-
-
-
~
-
R
.
S
.
 

F
i
n
a
l
 

C
o
n
d
.
-
-
-
-
-
 

| 
-
-
-
-
-
-
R
.
S
.
 

F
i
n
a
l
 

C
o
n
d
.
-
-
-
-
-
 

| 

| 
| 

| 
=
=
=
)
 
A
f
t
e
r
 

C
r
e
e
p
-
-
-
-
-
-
-
-
 

ky 
c
o
e
 

-
-
-
 

A
f
t
e
r
 

L
o
a
d
-
-
-
~
-
-
-
-
 

| 

# 
D
e
s
c
r
i
p
t
i
o
n
 

: 
| 

H
o
r
.
 

V
e
r
t
 

R
e
s
.
 

| 
M
a
x
.
 

H
o
r
i
.
 

M
e
x
 

R.S. 
| 

M
a
x
.
 

H
o
r
i
.
 

M
a
x
 

R.S. 
| 

M
a
x
,
 

H
o
r
i
.
 

M
a
x
 

R.Ss. 
| 

| 
-
-
-
-
-
-
-
 
L
o
a
d
-
-
-
-
-
-
 

| 
T
e
n
s
,
 

T
e
n
s
.
 

T
e
n
 

c 
S
a
g
 

| 
T
e
n
s
.
 

T
e
n
s
.
 

T
e
n
 

c 
S
a
g
 

| 
T
e
n
s
.
 

T
e
n
s
.
 

T
e
n
 

c 
S
a
g
 

| 

| 
-++--- (N/m) 

-
-
-
-
-
-
 

| 
(N) 

(NX) 
2UL 

—
 

(m) 
tm 

| 
(N) 

(N) 
3UL 

im) 
im 

| 
«) 

(N) 
30L 

= 
(m) 

{m) 
| 

190 
DES 

NIL 
WIND 

0.00 
12.30 

12.3¢ 
43554 

43517 
40 

3539 
2.06 

32483 
32437 

30 
2633 

2.77 
43554 

43517 
40 

3539 
2.06 

2 
32 

LEG 
NIL 

WIND 
0.00 

12.39 
12.3¢ 

30330 
30282 

26 
2462 

2.97 
22921 

22661 
21 

1855 
3,93 

30330 
30282 

28 
2462 

2.97 
3°32 

D=G 
FULL 

WIND 
49.98 

12.30 
51.47 

62280 
61956 

£8 
1204 

6,07 
56487 

56131 
52 

1091 
6.79 

$2280 
61956 

58 
1204 

6.07 
4
9
 

DES 
36% 

WIND 
17.99 

12.30 
21,79 

50192 
50112 

46 
2299 

3.18 
41004 

40908 
38 

1877 
3.89 

50192 
50112 

46 
2299 

3.184 
5 

32 
DES 

75% 
WIND 

37.48 
12.39 

39.45 
53577 

53353 
50 

1352 
5.40 

47586 
47334 

44 
1200 

6.09 
33577 

53353 
§ 

1352 
5.40 

6 
85 

DES 
WIL 

WIND 
0.00 

12.30 
12.30 

18100 
18028 

17 
1466 

4.99 
15184 

15100 
14 

1228 
5.95 

18100 
18028 

17 
1466 

4.99 
7 

353 
CiS 

N
I
L
 

W
I
N
D
 

0
.
0
0
 

1
2
.
3
0
 

1
2
.
3
0
 

2
4
1
0
8
 

2
4
0
5
1
 

2 
1
9
5
6
 

3.74 
1
8
9
8
0
 

1
8
9
1
0
 

18 
1
5
3
8
 

4
.
7
5
 

2
4
1
0
8
 

2
4
0
5
1
 

22 
1
9
5
6
 

3
.
7
4
 

8 
32 

ESS 
F
U
L
L
 

W
I
N
D
(
A
L
 

Z
E
B
R
A
 

BC) 
4
3
.
9
4
 

1
2
.
3
0
 

4
5
.
6
3
 

5
8
1
4
4
 

5
7
8
7
0
 

54 
1268 

5
.
7
6
 

5
2
2
6
1
 

5
1
9
5
7
 

48 
1
1
3
9
 

6.42 
5
8
1
4
4
 

5
7
8
7
0
 

54 
1268 

5
.
7
6
 

9 
32 

L2G 
FULL 

W
I
N
D
(
A
L
 

ZEBRA 
MC) 

47.37 
12.30 

48.94 
60507 

60295 
£6 

1230 
5.94 

54684 
54351 

51 
1110 

6,58 
90507 

60205 
56 

1230 
5.94 

10 
32 

DC=G 
F
U
L
L
 
W
I
N
D
(
A
L
 

Z
E
B
R
A
 

TC} 
4
9
.
9
8
 

1
2
.
3
0
 

5
1
.
4
7
 

6
2
2
8
0
 

6
1
9
5
6
 

58 
1204 

6.97 
5
6
4
9
7
 

5
6
1
3
1
 

52 
1
0
9
1
 

6
.
7
9
 

5
2
2
8
0
 

6
1
9
5
6
 

58 
1204 

6.07 

—_—_ 

 
 
 



“
s
c
a
 

  

om 
Tas 

Go 
a 

u
s
,
 

“
s
u
a
l
 

xeEW 
"TIOR 

-
-
-
-
-
+
+
-
p
R
o
l
T
 

293 
5
W
-
-
-
 

“puop 
TeUta 

‘s*u 

G
O
L
O
L
 

C
e
*
e
T
 

O
x
2
t
 

18. 
P
R
E
S
S
 

8
S
T
9
9
 

T
S
*
T
T
 

T
H
E
T
 

99 
O
F
O
C
L
 

S
9
L
O
L
 

L
p
°
T
S
 

O€ 
"CT 

8
6
°
6
F
 

(DL 
W
H
8
a
Z
 

T
H
)
C
N
I
M
 

T
I
L
d
 

O
8
d
 

ZE 
OT 

T
T
P
8
S
 

S
T
°
Z
T
 

6
8
2
T
 

6S 
¥
6
0
E
9
 

z
z
a
c
o
 

T
e
*
T
T
 

PHET 
€9 

G
2
L
i
9
 

T
I
P
8
9
 

v
6
°
8
D
 

OE 
Z
T
 

LE 
L
D
 

(OA 
W
H
E
E
2
 

T
W
I
A
N
I
M
 

T
I
C
G
 

94d 
Ze 

6 
G
L
e
e
s
 

06° 
7T 

9
T
E
T
 

96 
9
2
0
0
9
 

6
6
9
0
9
 

S
O
°
T
T
 

L
T
T
 

09 
T
S
9
P
9
 

S
L
Z
S
9
 

£
9
°
S
h
 

O€ 
Z
T
 

P
E
E
D
 

(Od 
V
Y
E
E
Z
 

T
W
)
G
N
I
M
 

TInkd 
950 

Z
E
B
 

8
T
L
e
z
 

C
b
6
 

6
5
9
T
 

6T 
G
6
E
0
e
 

T
E
S
O
Z
 

é
T
°
8
 

ST6éT 
2% 

FPSSEZ 
B
I
L
E
S
 

O
£
f
e
T
 

O
€
*
2
T
 

00°90 
G
N
I
M
 

T
I
N
 

S30 
€5 

4 
S
e
e
e
T
 

6
8
°
O
L
 

L
E
F
T
 

“LT 
E
L
O
L
T
 

G
L
B
L
T
 

@i°6 
TTI9T 

6T 
6
0
8
6
T
 

S
E
6
E
T
 

OE* 
ZT 

CE 
Z
T
 

0
0
°
O
 

Q
N
I
M
 

T
I
N
 

98d 
S@ 

9 
L
T
2
6
6
 

2
h
°
T
T
 

T
e
€
T
 

TS 
T
O
T
S
 

P
9
9
K
S
 

e
S
°
O
T
 

B37T 
SG 

$
6
9
8
5
 

L
T
Z
6
S
 

S
h
'
6
E
 

O
€
°
2
T
 

B
P
°
L
E
 

G
N
I
M
 

$
$
 

Sad 
ze 

¢ 
6
8
6
9
P
 

£E°8 
O
2
B
T
 

B8€ 
T
9
4
0
0
 

B
I
O
T
E
 

6
2
°
L
 

Q
b
T
Z
 

br 
6
S
L
9
F
 

6
8
6
9
F
 

O
L
°
T
%
 

O
€
*
2
T
 

6
6
°
L
T
 

C
N
I
M
 

&9€ 
53d 

0 
F 

5
9
1
0
2
 

C€-ET 
O
e
Z
T
 

T9 
P
8
E
S
S
 

B
S
T
9
9
 

T
S
°
T
T
 

T
I
E
T
 

99 
O
F
O
O
L
 

G
9
L
O
L
 

L
P
°
T
S
 

O
€
'
2
T
 

8
6
°
6
%
 

G
N
I
M
 
T
T
O
 

O90 
ze 

€ 
¥
O
C
L
E
 

o
r
’
s
 

8
S
8
l
 

Te 
hSaeze 

T
z
0
e
2
 

T
T
'
L
 

6
5
1
2
 

S@ 
9
P
O
L
Z
 

F
O
T
L
E
 

o
f
°
e
T
 

O
&
°
Z
T
 

00°70 
C
N
I
M
 

T
I
N
 

S40 
2€ 

@ 
P
S
E
P
E
 

TO°S 
8
6
2
%
 

92 
2
9
7
8
2
 

B
I
K
E
S
 

E
S
°
S
 

O
8
2
 

ZE 
PFOBFE 

P
U
E
D
E
 

O
£
°
?
T
 

O
&
°
2
T
 

0
0
°
0
 

G
N
I
M
 

T
I
N
 

940 
O
T
 

 
 

ax) 
| 

(a) 
(a) 

N
e
 

(N) 
(Nn) 

| 
@
 

(u) 
n
s
 

(N) 
ao 

| 
------ (a 

/M) 
------ 

| 
*
s
u
e
z
_
 

| 
b
e
s
 

2 
us], 

"
s
u
a
l
,
 

‘
s
u
a
,
 

| 
B
e
s
 

5 
uel, 

‘
s
u
e
y
 

‘
s
u
e
y
 

| 
—
~
-
-
-
~
 
p
e
o
y
T
—
—
—
-
-
-
-
 

| 

"
x
e
 

| 
's'u 

x
e
 

"
T
I
0
H
 

‘
K
E
N
 

| 
“
S
°
U
 

x
e
 

‘
T
I
O
H
 

°
X
E
R
 

| 
"
S
e
e
 

4
z
e
A
 

“
I
O
 

| 
u
o
t
z
d
t
i
o
s
e
q
 

# 
ee 

| 
-
-
-
-
-
-
-
-
d
e
e
r
g
 

203 
z5y-------- 

| 
| 

| 
—
=
=
=
 

| 
-
-
-
-
-
"
p
u
o
p
 

TeuTgZ 
“
S
*
u
-
-
-
-
-
-
 

| 
-
-
-
~
"
p
u
e
d
 

T
e
T
S
T
u
r
l
 

‘
s
*
y
-
-
-
-
-
 

| 
-
-
-
p
e
o
y
 

e
t
T
q
e
g
-
-
-
-
 

| 
-
-
-
-
-
-
-
-
-
-
a
s
e
y
 

r
z
e
y
q
e
e
y
—
—
—
—
-
-
-
-
-
_
_
 

q
r
o
d
e
y
 

u
o
t
s
u
e
z
,
 

Ses 
u
e
d
g
 

S
u
t
t
m
y
 

e
s
e
e
r
o
u
T
 

s
i
n
j
e
z
e
d
m
e
y
 

(> 
55m) 

[T'9 
03 

J
U
S
T
e
A
T
N
b
E
 

‘
q
N
I
M
 

T
I
n
d
 

g
a
 

Ze 
peoyT 

azeqjze 
[
e
u
l
y
 

TOJ 
a
s
e
o
 

z
s
y
j
e
a
y
 

e
s
e
a
e
r
o
u
T
 

e
i
n
j
e
z
e
d
u
e
}
 

(9 
fep) 

§
°
S
z
 

02 
Q
U
S
T
e
A
T
N
b
E
 

‘
G
N
I
M
 

T
I
N
 

9
g
d
 

ze 
d
e
e
r
s
 

z
e
1
g
e
 

T
e
u
T
y
 

Joy 
a
s
e
o
 

a
z
e
y
j
e
s
y
 

ze 
(9 

5ep) 
e
r
n
a
e
z
e
d
w
e
y
 

Q 
U
O
T
A
T
P
U
O
D
 

E€-z98z7z 
(N) 

U
O
T
S
U
A
a
L
 

“
Z
T
I
O
H
 

*
T
"
6
S
8
T
 

(Ww) 
A
z
P
u
c
j
e
D
 

‘:ejep 
b
u
t
b
h
e
s
 

soo°eSe 
(m 

weds 
S
u
r
t
n
y
 

‘, 
(
o
m
p
e
z
q
e
e
z
 

G
S
T
E
\
S
E
T
Y
 

EZM 
A
N
S
O
L
\
S
S
T
G
e
D
 

z
o
\
S
u
T
a
j
o
d
g
 

zesoy, 
S
O
\
I
E
S
S
S
 

1Z8 
@\szepPz0 

WFOM\id. 
PTAeD 

6GNOD 
CIM, 

vH# 
O
S
 

Pus 
' 
C
N
O
D
 

CIM, 
PH 

FOE 
FTERS 

/O/PTH# 
S
A
N
Q
O
N
I
A
S
 

02 
O/ETH 

eANgoONTZs 
worzZ 

ZzZH 
U
O
T
I
O
E
g



S
e
c
t
i
o
n
 

#33 
f
r
o
m
 

s
t
r
u
c
t
u
r
e
 

#
1
2
/
4
 

to 
s
t
r
u
c
t
u
r
e
 

#
1
3
/
0
,
 

s
t
a
r
t
 

set 
#3 

'TOP 
C
O
N
D
'
,
 

e
n
d
 

set 
#3 

'TOP 
C
O
N
D
’
 

C
a
b
l
e
 

'
D
:
\
W
o
r
k
 

O
r
d
e
r
s
\
B
 

827 
E
S
S
E
L
\
0
5
 

T
o
w
e
r
 

S
p
o
t
t
i
n
g
\
0
2
 

C
a
b
l
e
s
\
7
6
5
k
v
 

W
Z
3
 
A
L
5
9
\
a
l
5
9
 

z
e
e
b
r
a
(
t
c
)
'
,
 

R
u
l
i
n
g
 

s
p
a
n
 

(m) 
2
4
1
.
7
2
9
 

S
a
g
g
i
n
g
 

d
a
t
a
:
 

C
a
t
e
n
a
r
y
 

(m) 
1
8
5
0
.
6
,
 

H
o
r
i
z
.
 

T
e
n
s
i
o
n
 

(N) 
2
2
8
8
0
.
7
 

C
o
n
d
i
t
i
o
n
 

C 
T
e
m
p
e
r
a
t
u
r
e
 

(deg 
C) 

32 

W
e
a
t
h
e
r
 

case 
for 

final 
after 

creep 
32 

DEG 
NIL 

WIND, 
E
q
u
i
v
a
l
e
n
t
 

to 
2€.1 

(deg 
C) 

t
e
m
p
e
r
a
t
u
r
e
 

i
n
c
r
e
a
s
e
 

7 

W
e
a
t
h
e
r
 

c
a
s
e
 

for 
f
i
n
a
l
 

a
f
t
e
r
 

l
o
a
d
 

32 
DEG 

F
U
L
L
 

W
I
N
D
,
 

E
q
u
i
v
a
l
e
n
t
 

to 
0.1 

(deg 
C) 

t
e
m
p
e
r
a
t
u
r
e
 

i
n
c
r
e
a
s
e
 

R
u
l
i
n
g
 

S
p
a
n
 

S
a
g
 

T
e
n
s
i
o
n
 

R
e
p
o
r
t
 

    

=
=
=
 

= 
W
e
a
t
h
e
r
 

C
a
s
e
-
-
-
-
-
-
-
-
-
-
 

| 
-
-
-
-
C
a
b
l
e
 

L
o
a
d
-
-
-
 

| 
-
-
-
-
-
R
.
S
.
 

I
n
i
t
i
a
l
 

C
o
n
d
.
-
-
-
-
 

| 
-
-
-
-
-
-
R
.
S
.
 

F
i
n
a
l
 

C
o
n
d
.
-
-
-
-
-
 

| 
-
-
-
-
-
-
R
.
S
.
 

F
i
n
a
l
 

C
o
n
d
.
-
-
-
-
-
 

| 

| 
I 

| 
-
-
-
-
-
~
-
-
-
A
f
t
e
r
 

C
r
e
e
p
-
-
-
-
-
-
-
—
 

} 
-
-
-
-
-
-
-
-
-
 
A
f
t
e
r
 

L
o
a
d
 

# 
D
e
s
c
r
i
p
t
i
o
n
 

| 
H
o
r
.
 

V
e
r
t
 

R
e
s
.
 

| 
M
a
x
.
 

H
o
r
i
.
 

M
a
x
 

R
.
S
.
 

| 
M
a
x
.
 

H
o
r
i
.
 

M
a
x
 

R
.
€
.
 

| 
M
a
x
.
 

H
o
r
i
.
 

M
a
x
 

| 
-
c
-
-
-
-
-
 
L
o
a
d
-
-
-
-
-
-
 

| 
T
e
n
s
.
 

T
e
n
s
.
 

T
e
n
 

Cc 
S
a
g
 

| 
T
e
n
s
,
 

T
e
n
s
.
 

T
e
n
 

ic 
S
a
g
 

| 
T
e
n
s
.
 

T
e
n
s
.
 

T
e
n
 

|| 
=--=== 

(N/m) 
------ 

! 
ay) 

(N) 
SUL 

({m) 
{m) 

|} 
«N) 

{N) 
8UL 

(m) 
(m) 

| 
an 

(N) 
2UL 

1
9
 

DES 
NIL 

WIND 
0.00 

12.30 
12.30 

43554 
42517 

40 
3539 

2.06 
32483 

32437 
30 

2638 
2.77 

2.06 

2 
32 

DEG 
NIL 

WIND 
0.00 

12.30 
12.30 

30330 
3C282 

28 
2462 

2.97 
22921 

22861 
21 

41859 
3.¢3 

2.97 

3.32 
DEG 

FULS 
WIND 

49.98 
12.30 

51,47 
62280 

61956 
58 

1204 
6.07 

56487 
56131 

52 
42091 

6.70 
6.07 

4°) 
DES 

36% 
WIND 

17,99 
12.30 

21,79 
50192 

5C112 
46 

2299 
3.18 

-* 4
1
0
0
4
 

40908 
368 

8
7
7
 

3.89 
3.18 

5 
32 

DEG 
75% 

WIND 
37.48 

12.30 
39.45 

53577 
52353 

50 
1352 

5,40 
47586 

47334 
44 

1200 
6.C9 

5.40 
6 

35 
DEG 

NIL 
WIND 

0.00 
12.30 

12.30 
18100 

1€028 
17 

1466 
4.99 

15184 
15100 

14 
1228 

5.95 
4.99 

7 
53 

D
E
G
 

N
I
L
 

W
I
N
D
 

9
.
0
0
 

1
2
.
3
0
 

1
2
.
3
0
 

2
4
1
0
8
 

2
4
0
5
1
 

22 
"956 

3.74 
1
8
9
8
0
 

1
8
9
1
0
 

18 
1538 

4
.
7
5
 

3.74 

8 
32 

DEG 
F
U
L
 

W
I
N
D
(
A
L
 

ZEBRA 
BC) 

43.94 
12.30 

45.63 
58144 

57870 
54 

1268 
5.76 

52261 
51957 

48 
1139 

6.42 
5.76 

9 
3
2
°
D
E
G
 

F
U
L
L
 

W
I
N
D
(
A
L
 

Z
E
B
R
A
 

MC) 
4
7
.
3
7
 

1
2
.
3
0
 

4
8
.
9
4
 

6
0
5
0
7
 

€
C
2
0
5
 

56 
1°230 

5
.
9
4
 

5
4
6
8
4
 

5
4
3
5
1
 

51 
1
1
1
0
 

5
8
 

5
.
9
4
 

10 
32 

DEG 
FULL 

W
I
N
D
(
A
L
 

ZEBRA 
TC) 

49.38 
12.30 

51.47 
62260 

€1956 
58 

204 
6,07 

56487 
56131 

52 
1091 

6.70 
6.07 

 



 
 
  

T
S
°
T
T
 

T
9
E
T
 

99 
O
F
O
D
L
 

S
9
L
O
L
 

v
B
E
G
S
 

T
E
'
T
T
 

P
R
E
T
 

€9 
6
2
1
4
9
 

T
T
P
E
S
 

P
6
0
E
9
 

S
O
°
T
T
 

LTPT 
03 

T
S
9
h
9
 

S
L
Z
E
O
 

9
2
0
0
9
 

L
T
°
@
 

S
T
6
T
 

20 
b
G
S
E
Z
 

B
T
L
E
Z
 

6
6
E
0
%
 

eL°6 
I
T
9
T
 

6T 
6
0
8
6
T
 

S
E
6
6
.
 

E
L
O
L
T
 

@
S
°
O
T
 

8
8
F
T
 

SG 
S
6
9
8
S
 

L
T
Z
6
S
 

T
O
T
R
S
 

6Z2°L 
O
b
T
Z
 

br 
6
S
L
9
F
 

6
6
6
9
F
 

T
9
L
0
%
 

T
S
'
T
T
 

T
9
E
T
 

99 
Q
F
O
O
L
 

SOLEze 
P
R
E
S
S
 

I
T
'
L
 

6
6
T
Z
 

Se 
B
P
O
L
Z
 

7
0
C
L
T
 

P
S
8
Z
e
 

E
S
'
G
 

C
E
B
Z
 

ZE 
C
9
7
8
S
 

 
 

"
s
u
o
L
 

‘s'a 
XBW 

"TIOH 
"KEW 

“TIO 
| 
e
e
e
e
n
-
-
-
 
PROT 

7
e
3
F
¥
-
-
-
-
-
-
-
-
-
 

| 
déezp 

z
e
q
F
u
-
-
 

| 
----- 

‘pued 
Teura 

“S°y------ 
| 
-----"puep 

TeUTa 
‘sy 

eerste 
aseperou 

ze 
(oO 

g99°£S— 
(m) 

uede 
Buttnyg 

' 

  

L
E
T
S
 

O
€
°
Z
T
 

B
6
"
E
F
   

B
S
T
9
9
 

T
S
*
T
T
 

T
3
€
T
 

99 
O
F
O
C
L
 

S
O
L
O
L
 

{OL 
W
Y
G
Z
 

T
Y
)
A
N
I
M
 

T
I
n
d
 

OFT 
ZE 

OT 
e
2
8
e
o
 

T
e
*
T
T
 

PSeT 
€9 

6
e
L
L
9
 

T
T
F
S
S
 

v
o
'
B
P
 

OE°2ZT 
L
E
*
L
D
 

(OW 
W
H
E
R
Z
 

T
Y
)
C
N
I
M
 

T
I
N
d
 

a
a
 

Ze 
6 

$
6
9
0
9
 

S
O
°
T
T
 

LT#T 
09 

TS9bP9 
SzLzS9 

€
9
°
S
h
 

O
E
C
T
 

P
E
E
P
 

(OF 
W
H
a
Z
 

T
H
)
C
M
I
M
 

T
I
N
G
 

O4G 
ZE 

8B 
T
E
S
0
Z
 

L
T
°
B
 

STOTT 
22 

b
S
S
E
C
 

B
T
L
E
S
 

O
e
*
2
T
 

O
£
°
2
T
 

0
0
7
0
 

CGNIM 
T
I
N
 

Saq 
€S 

t 
S
L
B
L
T
 

éL°6 
T
T
9
T
 

6T 
6
0
8
6
T
 

S
6
6
6
T
 

O
E
°
Z
T
 

O
€
*
Z
T
 

0
0
0
 

Q
N
I
M
 

T
I
N
 

D3d 
S@ 

9 
p99PS 

25°01 
B37T 

SS 
Se9BS 

LTZES 
Sh°GE 

O
€
C
T
 

BFTLE 
GNIM 

$54 
Daa 

Ze 
S 

S
l
o
p
 

6
2
°
4
 

G
E
T
@
 

Fb 
65929F 

6
8
6
9
%
 

6
L
°
T
2
 

O
€
°
C
T
 

6
6
°
L
T
 

C
N
I
M
 

$9€ 
S390 

0 
F 

e
S
T
9
9
 

T
S
*
T
T
 

T
3
E
T
 

99 
O
F
O
0
L
 

G
9
L
O
L
 

cP'TsS 
O€ 

Z
T
 

8
6
°
6
7
 

CQNIM 
T
I
N
G
 

Odd 
2€ 

€ 
T
Z
0
E
7
 

T
U
L
 

@57T%@ 
GSE 

9
P
O
L
E
 

F
O
T
L
E
 

O
€
'
Z
T
 

O
£
°
2
T
 

0
0
7
0
 

Q
N
I
M
 

T
I
N
 

S3q 
Ze 

Z 
S
T
r
B
e
 

e
S
°
S
 

Q
=
8
c
 

7k 
P
O
B
R
E
 

F
S
E
P
E
 

O
€
"
Z
T
 

O
E
*
2
T
 

00°76 
GONTM 

T
I
N
 

S3d 
0 

T 

| 
| 

‘
s
u
a
l
 

| 
B
e
s
 

2 
U
a
,
 

"
s
u
a
,
 

"
s
u
e
y
 

| 
-
-
-
-
-
-
=
 
‘
p
e
o
y
t
-
—
-
—
-
-
-
-
 

| 

“
x
e
 

| 
CS°M 

XEN 
“TIOW 

*xeW 
“sey 

428A 
“30n 

u
o
t
q
3
d
t
z
9
s
e
q
 

¥ 

a
 

a
 

| 
-
-
-
=
"
p
u
o
g
 

T
S
t
s
 F
u
r
 

“
S
°
u
-
-
-
-
-
 

eco 
-
-
-
-
-
-
-
8
8
e
9
 

T
S
y
}
e
S
M
-
-
-
-
-
-
-
-
-
-
-
 

q
a
o
d
e
y
 

u
o
t
s
u
e
,
 

G
e
s
 

u
e
d
g
 

5
u
t
q
t
n
y
 

ut 
eamnqezedue} 

(9 
bea) 

[°9 
03 

J
u
e
T
e
a
T
n
b
a
 

‘GNIM 
TINd 

O8a 
Zf 

peot 
zaige 

TeuTZ 
z0J 

aseo 
r
a
y
j
e
e
M
 

J 
s
a
n
j
e
r
a
d
m
s
q
 

(5 
Bep) 

6
°
S
z
 

02 
j
U
S
s
T
e
A
T
N
b
y
 

‘
G
N
I
M
 

T
I
N
 

9aa 
Ze 

d
e
e
r
o
 

q
e
q
j
e
 

T
e
u
T
y
 

T0oxZ 
seseo 

A
e
y
j
E
a
m
y
 

Sep) 
s
i
n
q
e
x
e
d
w
e
y
 

2 
I
e
T
A
a
t
p
u
o
p
 

€
°
Z
9
8
z
z
 

(N) 
U
O
T
s
u
a
l
,
 

*
z
t
I
0
H
 

‘
T
°
6
S
8
T
 

(uw) 
A
z
e
u
e
i
e
D
 

:
e
j
e
p
 

B
H
u
t
b
h
e
g
 

1 
(83) 

WIqeez 
ESGTE\ESTY 

EZM 
A
N
G
O
L
\
S
E
T
G
e
D
 

Zo\Surajoedg 
zemoL 

s
o
\
1
E
S
S
a
 

1z8 
a
\
s
z
e
p
z
0
 

A
I
O
M
\
:
G
.
 

STITeD 

   
 

1GNOD 
dOL. 

€# 
7©8 

Pues 
",GNOD 

dOL, 
E# 

FES 
2ZP4S 

‘O/PT# 
B
I
N
Q
O
N
I
I
S
 

O2 
O/ETH 

B
A
N
Q
O
N
A
Y
S
 
W
o
T
 

P
E
 

U
O
T
I
O
S
E
 

 



S
u
c
t
i
o
n
 

#45 
f
r
o
m
 

s
t
r
u
c
t
u
r
e
 

#
1
2
/
4
 

to 
s
t
r
u
c
t
u
r
e
 

#
1
3
/
0
,
 

s
t
a
r
t
 

sat 
#1 

'GW', 
e
n
d
 

set 
#1 

'GW" 

Cable 
'D:\Work 

O
r
d
e
r
s
\
B
 

827 
E
S
S
E
L
\
0
5
 

Tower 
S
p
e
t
t
i
n
g
\
0
2
 

C
a
b
l
e
s
\
7
6
5
k
v
 

W23 
A
L
5
9
\
g
r
o
u
n
d
 

wire', 
R
u
l
i
n
g
 

span 
{m) 

2
4
1
.
4
7
6
 

S
a
g
g
i
n
g
 

d
a
t
a
:
 

C
a
t
e
n
a
r
y
 

(m! 
2
7
2
8
.
6
,
 

H
o
r
i
z
.
 

T
e
n
s
i
o
n
 

(N) 
1
5
6
0
0
.
2
 

C
o
n
d
i
t
i
o
n
 

C 
T
e
m
p
e
r
a
t
u
r
e
 

(
d
e
g
 

C) 
0 

W
e
a
t
h
e
r
 

case 
for 

final 
after 

creep 
32 

DEG 
NIL 

WIND, 
E
q
u
i
v
a
l
e
n
t
 

to 
25.- 

(deg 
C) 

t
e
m
p
e
r
a
t
u
r
e
 

i
n
c
r
e
a
s
e
 

W
e
a
t
h
e
r
 

case 
for 

final 
after 

load 
32 

DEG 
FULL 

WIND, 
E
q
u
i
v
a
l
e
n
t
 

to 
0.1 

(deg 
C) 

t
e
m
p
e
r
a
t
u
r
e
 

i
n
c
r
e
a
s
e
 

R
u
l
i
n
g
 

S
p
a
n
 

S
a
g
 

T
e
n
s
i
o
n
 

R
e
p
o
r
t
 

—
—
 

R.S. 
I
n
i
t
i
a
l
 

C
o
n
d
.
-
-
-
-
 

| 

   
 

  

\ 
I 

—
o
 

After 
I
r
e
e
p
-
-
-
-
-
-
-
-
 

|i 
-
-
-
-
-
-
-
-
-
 
A
f
t
e
r
 

Load 
| 

# 
D
e
s
c
r
i
p
t
i
o
n
 

I 
| 

M
a
x
.
 

H
o
r
i
.
 

M
a
x
 

R
.
S
.
 

| 
M
a
x
.
 

H
o
r
i
.
 

M
a
x
 

R
.
S
.
 

| 
M
a
x
.
 

| 

| 
| 

T
e
n
s
.
 

T
e
n
s
.
 

T
e
n
 

Cc 
S
a
g
 

| 
T
e
n
s
.
 

T
e
n
s
.
 

Ten 
Cc 

S
a
g
 

| 
T
e
n
s
.
 

| 

I 
| 

(Ny 
(N) 

*0L 
én) 

(a) 
| 

a
 

(NS) 
80L 

(m) 
{m) 

| 
(Ny) 

| 

1
0
 

DEG 
N
I
L
 

W
I
N
D
 

0
.
0
0
 

5
.
4
2
 

5
.
7
2
 

1
8
3
6
7
 

1
8
3
4
8
 

> 
3
2
0
9
 

2
.
2
7
 

1
5
6
2
2
 

1
5
6
0
1
 

23 
2729 

2.67 
1
3
3
6
7
 

2 
32 

DEG 
NIL 

WIND 
0.00 

5.*2 
3.72 

14929 
14907 

2 
2€07 

2.80 
412747 

12723 
19 

2225 
3.28 

14929 
3 

32 
LEG 

F
U
L
L
 

W
I
N
D
 

2
9
.
8
0
 

5
.
%
2
 

2
0
.
6
1
 

2
8
2
1
2
 

2
8
0
9
7
 

42 
1
2
6
4
 

5
.
3
5
 

2
6
5
6
3
 

2
6
4
4
1
 

39 
1283 

5
.
6
8
 

2
3
2
1
2
 

4
0
 

DEG 
36% 

WIND 
7.13 

5.72 
9.14 

21329 
21295 

31 
2231 

3.13 
18964 

18926 
28 

21329 
5 

32 
DEG 

75% 
W
I
N
D
 

1
4
.
8
5
 

5
.
5
2
 

1
5
.
9
1
 

2
4
4
3
9
 

2
4
3
5
8
 

36 
1
5
3
1
 

4
.
7
6
 

2
2
7
1
4
 

2
2
6
2
7
 

33 
2
4
4
3
9
 

6 
85 

DEG 
NIL 

WIND 
0.00 

5.42 
5.72 

10862 
10634 

16 
1€95 

3.85 
9568 

9537 
14 

10862 
7 

53 
DEG 

NIL 
WIND 

0.00 
5.42 

5.72 
13066 

13€42 
19 

2281 
3.20 

11284 
11258 

17 
13066 

11 
32 

CEG 
FULL 

WIND 
(EW) 

24.38 
5.72 

25.04 
31553 

31402 
46 

1254 
5:82 

29937 
29778 

44 
31553 

12 
0 

DEG 
36% 

WIND 
(EW) 

8.78 
5.72 

10.47 
22480 

22433 
323 

2142 
3.40 

20212 
20167 

30 
1925 

3.79 
22480 

  
  
 



  

B
L
e
c
z
 

Z
b
E
S
E
 

r
e
o
7
T
 

S
6
Z
T
T
 

b
L
9
9
Z
 

B
b
S
C
e
 

9
T
6
T
E
 

6
6
S
E
T
 

e
e
L
s
t
 

b
e
'
L
 

L
I
T
2
 

€€ 
€69T22 

9
6
°
O
T
 

8
€
7
T
 

ES 
E
Q
O
S
E
 

S
T
°
2
 

F
E
T
S
 

6T 
E
S
E
T
 

€
0
°
B
 

TS96T 
«Tt 

2@Te2TT 

6
E
°
6
 

LLOT 
OF 

T
e
9
9
2
 

c
O
°
L
 

€
€
2
2
 

OF 
S
h
o
e
 

9
2
°
O
T
 

G
E
S
T
 

é% 
T
S
O
T
E
 

T
9
°
9
 

Z
8
E
S
 

OF 
E
T
S
E
T
 

G
L
°
S
 

G
E
L
Z
 

ES 
E
F
O
S
T
 

(uz) 
(a) 

tas 
(nN) 

B
e
g
 

iS 
wey, 

‘
s
u
e
y
 

‘
S
'
a
 

K
E
W
 

“
T
I
c
R
 

waenn 
oH peoy 

264 yFy--------- 

6
6
°
 

f
L
6
T
 

TE 
7
9
9
0
2
 

L
E
T
T
E
 

S
B
E
T
 

CS 
T
E
9
R
E
 

G
8
*
L
 

L
0
0
2
 

LT 
E
L
P
T
T
 

g
9
°
8
 

C
T
B
T
 

ST 
S
L
E
O
T
 

Q8°6 
<C6ST 

BE 
Z
B
E
s
Z
 

T
9
°
L
 

€
9
0
2
 

82 
L
0
6
8
T
 

O
L
*
O
T
 

E
L
P
T
 

SH 
T
S
E
D
E
 

6c2°L 
T
9
T
Z
 

8ST 
P
S
E
Z
T
 

ch°o 
TS'2Z 

T2 
S
T
O
P
T
 

(=) 
@) 

a
s
 

OD 
iN) 

| 
om 

@
 

m
s
 

(Nn) 
cs) 

| 
b
e
s
 

o 
u
e
,
 

‘suey, 
‘
s
u
e
,
 

| 
B
e
s
 

° 
u
e
l
 

‘
s
u
a
,
 

‘
s
u
e
z
 

| 

‘su 
e
y
 

"TION 
“xe 

| 
E
N
 

XeM 
“TION 

“Ke 
| 

a
e
 

deez) 
2
e
3
s
¥
-
—
-
-
-
-
-
-
-
 

| 
! 

coer 
pueg 

TRuTa 
*S*y------ 

| 
----"puog 

rTeTytTur 
*s*y--—-- 

I 

S
B
S
e
S
T
O
U
T
 

s
i
n
j
e
r
s
e
d
u
s
y
 

e
s
e
a
z
o
u
t
 

O
L
L
O
Z
 

br 
'L 

LITITZ 
€€ 

G
9
T
Z
Z
 

B
L
Z
Z
T
 

E009E: 
C
P
E
S
E
 

9
S
S
T
T
 

B
T
°
L
 

B
E
T
Z
 

6T 
“
E
R
S
Z
T
 

P
Z
9
Z
T
 

e6SPpor 
€
0
°
B
 

T96éT 
LT 

e2t2tt 
G
s
e
t
t
 

v
a
s
s
e
 

6
€
°
6
 

LL9T 
OF 

*
T
8
9
9
%
 

P
L
E
S
e
 

L
O
O
o
T
 

€
0
°
L
 

G6€22 
OE 

S
c
v
O
e
 

B
P
S
O
Z
 

L
e
a
0
e
 

9
2
°
O
T
 

G
E
S
T
 

Lh 
T
S
9
T
E
 

S
T
E
T
E
 

S
e
r
e
r
 

1
9
°
9
 

@
8
E
%
 

O02 
G
T
S
 

6
5
9
E
L
 

 
 

S
6
0
%
T
 

G
L
°
S
 

GSELZ 
EZ 

E
F
O
S
T
 

'
Z
Z
L
S
E
 

~ 

(9 
686) 

T"9 
03 

qJuaTeatnba 

  

L
R
O
O
T
 

Z
L
°
S
 

B
L
°
B
 

PO 
G
A
 
C
L
*
S
 
G
E
S
 

z
é
°
s
 

@
L
"
S
 

0
0
°
O
 

f
i
°
S
 

= 
2
L
°
s
 

0
0
°
O
 

T
6
°
S
T
 

Z
L
°
S
 

S
B
°
P
T
 

P
T
'
6
 

G
L
°
G
 

E
T
L
 

T
9
°
O
Z
 

Z
L
°
S
 

O
B
E
T
 

@
i
°
S
 

@
L
°
S
 

0
0
°
O
 

@
L
°
S
 

= 
2
L
°
S
 

0
0
°
O
 

  

“sey 
378A 

“ZOH 

---peoT 
eTqQeD--- 

(M3) 
ANIM 

$9€ 
9
d
 

0 
ZT 

(Ma) 
GNIM 

TTdd 
SOgd 

ZE 
T 

GNIM 
TIN 

99d 
€S 

L 
(NIM 

TIN 
Daa 

G8 
9 

N
I
M
 

$$£ 
O9d 

2€ 
S 

GNIM 
39€ 

98d 
0 

P 
ANTM 

Ting 
3d 

Ze 
€ 

CGNIM 
TIN 

980 
ZE 

Z 
ANIM 

TIN 
920 

0 
T 

a
a
o
d
e
y
 

u
o
t
s
u
e
y
,
 

B
e
g
 

u
e
d
g
 

B
b
u
r
t
n
y
 

‘
Q
N
I
M
 

T
I
N
d
 

O
a
 

ZE 
P
R
O
T
 

A
S
q
T
e
 

T
e
U
T
F
 

oxy 
s
s
e
o
 

r
s
y
j
e
e
m
 

e
r
i
n
z
e
r
e
d
u
s
}
 

(9 
b
a
p
)
 

[
*
¢
z
 

03 
J
u
e
T
e
a
A
T
N
b
Y
 

‘
G
N
I
M
 

T
I
N
 

9
d
 

ze 
d
e
e
r
s
 

A
s
z
Z
e
 

T
B
U
T
J
 

J
o
y
 

a
s
e
o
 

z
s
y
 
e
o
y
 

0 
(9 

Bap) 
eanjersdmay 

9 
totatpuca 

¢"OZ0FT 
ces 

yse 
(w) 

ueds 
B
u
r
q
n
y
 

‘,ezta 
p
u
n
o
z
b
\
e
s
i
y
 

€zm 
4
x
S
9
L
\
S
e
T
q
e
D
 

zo\butazodgs 
zeMoL 

GoO\TESSH 
LZB 

a
\
S
Z
E
P
I
O
 

Y
z
O
m
\
:
a
,
 

eTqeo 
1
4
D
,
 

T# 
2
8
6
 

p
u
s
 

/
.
M
5
,
 

T# 
F
e
s
 

F
a
z
e
Q
s
 

/
O
/
P
T
H
 

e
a
n
g
o
n
z
g
s
 

oF 
O
/
E
T
#
 

B
r
N
Q
O
N
T
Z
E
S
 
W
o
T
 

9
F
H
 

U
O
T
I
O
E
S
 

{(N) 
uoTsusl, 

-zTa0H 
‘
e
°
¢
G
r
e
 

(uw) 
A
z
e
u
e
q
z
e
D
 

:
e
1
e
p
 
H
u
t
b
b
e
g



S
e
a
t
i
o
n
 

#57 
f
r
o
m
 

s
t
r
u
c
t
u
r
e
 

#
1
2
/
4
 

to 
s
t
r
u
c
t
u
r
e
 

#
1
3
/
0
,
 

s
t
a
r
t
 

set 
#2 

'
O
P
G
W
'
,
 

e
n
d
 

set 
#2 

'
O
P
G
W
'
 

C
a
b
l
e
 

'
D
:
\
W
o
r
k
 

O
r
d
e
r
s
\
B
 

827 
E
S
S
E
L
\
0
5
 

T
o
w
e
r
 

S
p
o
t
t
i
n
g
\
0
2
 

C
a
b
l
e
s
\
7
6
5
k
v
 

W23 
A
L
5
9
\
o
p
g
w
(
 

24 
f
i
b
r
e
s
)
'
,
 

R
u
l
i
n
g
 

s
p
a
n
 

(m) 
2
4
1
.
9
7
3
 

S
a
g
g
i
n
g
 

d
a
t
a
:
 

C
a
t
e
n
a
r
y
 

(m) 
2
7
6
4
.
1
,
 

H
o
r
i
z
.
 

T
e
n
s
i
o
n
 

(N) 
1
2
3
3
3
.
4
 

C
o
n
d
i
t
i
o
n
 

C 
T
e
m
p
e
r
a
t
u
r
e
 

(deg 
C) 

0 

W
e
a
t
h
e
r
 

case 
for 

final 
after 

creep 
32 

DEG 
NIL 

WIND, 
E
q
u
i
v
a
l
e
n
t
 

to 
25.1 

(deg 
©) 

t
e
m
p
e
r
a
t
u
r
e
 

i
n
c
r
e
a
s
e
 

W
e
a
t
h
e
r
 

case 
for 

final 
after 

load 
32 

DEG 
FULL 

WIND, 
E
q
u
i
v
a
l
e
n
t
 

to 
0.1 

(dec 
C) 

t
e
m
p
e
r
a
t
u
r
e
 

i
n
c
r
e
a
s
e
 

R
u
l
z
n
g
 

S
p
a
n
 

Sag 
T
e
n
s
i
o
n
 

R
e
p
o
r
t
 

=== S
S
S
 
S
S
S
!
 
W
e
a
t
h
e
r
 

C
a
s
e
-
-
-
-
-
-
-
-
-
-
 

| 
-
-
-
C
a
b
l
e
 

L
o
a
d
-
-
-
 

| 
~
-
-
-
-
R
.
S
.
 

I
n
i
t
i
a
l
 

C
o
n
d
.
-
-
-
-
 

| 
-
-
-
-
-
-
R
.
S
.
 

F
i
n
a
l
 

C
o
n
d
.
-
-
-
-
-
 

| 
-
-
-
-
-
-
R
.
S
.
 

F
i
n
a
l
 

C
o
n
d
.
-
-
-
—
-
 

| 

| 
I 

| 
-
-
-
-
-
-
-
-
A
f
t
e
r
 

C
r
e
e
p
-
-
-
-
-
-
-
-
 

| 
-
-
-
-
-
-
-
-
-
A
f
t
e
r
 

L
o
a
d
-
-
-
-
-
-
-
-
 

I 

# 
D
e
s
c
r
i
p
t
i
o
n
 

| 
Hor. 

V
e
r
t
 

R
e
s
.
 

| 
M
a
x
.
 

H
o
r
i
.
 

M
a
x
 

R
.
S
.
 

| 
M
a
x
,
 

H
o
r
i
.
 

M
a
x
 

R
.
S
.
 

| 
M
a
x
.
 

H
o
r
i
.
 

M
a
x
 

R
.
S
.
 

| 

| 
=
=
-
 
L
o
a
d
-
~
-
-
-
-
 

| 
T
e
n
s
.
 

T
e
n
s
.
 

Ten 
c 

S
a
g
 

| 
T
e
n
s
.
 

T
e
n
s
.
 

T
e
a
 

c 
S
a
g
 

| 
T
e
n
s
.
 

T
e
n
s
.
 

T
e
n
 

c 
S
a
g
 

| 

| 
c
e
c
e
 

o- 
(N/m) 

----- 
| 

a) 
QW) 

SUL 
an} 

(m) 
| 

a) 
{N) 

%Ua 
{m) 

(m) 
| 

(N) 
(N) 

8UL 
(m) 

(m) 
| 

 
 

           

1
0
 

D
E
G
 

NIL 
W
I
N
D
 

0
.
0
0
 

4
.
4
6
 

4
.
4
6
 

1
4
9
6
5
 

1
4
8
5
1
 

16 
3
2
2
8
 

2
.
2
0
 

1
2
3
4
2
 

1
2
3
2
6
 

13 
2762 

2
.
6
5
 

1
4
6
6
5
 

1
4
8
5
1
 

16 

2 
32 

DEG 
WIL 

W
I
N
E
 

0
.
0
0
 

4.4 
4
.
4
6
 

1
1
7
9
6
 

1
1
6
9
0
 

13 
2
6
2
0
 

2
.
7
9
 

9767 
9748 

IL 
2
2
8
5
 

3
.
3
5
 

1
1
7
0
6
 

1
1
6
3
0
 

13 

3
.
3
2
 

D
E
G
 

F
U
L
L
 

W
I
N
D
 

2
1
.
6
4
 

4
.
4
6
 

2
2
.
0
9
 

2
6
1
7
8
 

2
6
0
3
7
 

28 
4
1
7
9
 

6,22 
2
4
7
6
5
 

2
4
6
1
6
 

27 
1°14 

6.57 
2
6
1
7
8
 

2
6
0
3
7
 

28 

4 
0 

DEG 
3€% 

W
I
N
D
 

7
.
7
9
 

4
.
4
6
 

8
.
9
8
 

1
8
5
3
6
 

1
8
5
0
0
 

29 
2
0
6
.
 

43.55 
1
6
5
1
7
 

1
6
4
7
8
 

13 
1
8
3
6
 

3
.
9
9
 

1
3
5
3
6
 

1
8
5
0
0
 

20 

5 
32 

D
E
G
 

75% 
W
I
N
D
 

1
6
.
2
3
 

4
.
4
6
 

1
6
.
8
3
 

2
2
3
9
2
 

2
2
2
9
5
 

24 
1
2
2
5
 

5
.
5
3
 

2
0
9
2
6
 

2
0
8
2
2
 

23 
1237 

5
.
9
2
 

2
2
3
9
2
 

2
2
2
9
5
 

24 

6 
35 

DEG 
N
I
L
 

W
I
N
D
 

0
.
0
0
 

4
.
4
6
 

4
.
4
6
 

8
1
2
8
 

8
1
0
6
 

9 
E
1
7
 

4
.
0
3
 

7
0
6
0
 

7
0
3
5
 

3 
1577) 

4.64 
3
1
2
8
 

6
1
0
6
 

9 

7 
33 

D
E
G
 

WIL 
W
I
N
D
 

0
.
0
0
 

4
.
4
6
 

4
.
4
6
 

1
0
0
4
8
 

1
0
0
2
9
 

1° 
2
2
4
8
 

3
.
2
6
 

8492 
8470 

2 
1898 

3
.
8
6
 

1
9
0
4
8
 

1
0
6
2
9
 

11 

11 
32 

DEG 
F
U
L
L
 

W
I
N
D
 

(EW) 
2
6
.
6
4
 

4
.
4
6
 

2
7
.
0
1
 

2
9
4
7
0
 

2
9
2
8
3
 

2 
1684 

6.76 
2
8
0
9
3
 

2
7
8
9
8
 

33 
1
0
3
3
 

7
.
0
9
 

2
9
4
7
0
 

2
9
2
8
3
 

32 

12 
0 

DEG 
36% 

W
I
N
D
 

(EW) 
9
,
5
9
 

4
.
4
6
 

1
0
,
5
8
 

1
9
8
1
2
 

1
9
7
6
6
 

2-2 
1
€
6
9
 

3
,
9
2
 

1
7
8
6
9
 

1
7
8
3
9
 

13 
1
8
8
6
 

4.34 
1
9
8
1
2
 

1
9
7
6
6
 

.
2
1



  
(uw) 

(ary 
Tas 

(N) 
oo 

| 
b
e
s
 

D 
u
e
l
 

‘
s
u
e
y
 

‘
s
u
e
y
,
 

| 
S
e
s
 

> 
u
s
,
 

"
s
u
e
y
 

‘
s
u
e
y
 

| 
-
-
-
-
-
-
p
e
o
y
-
-
-
-
-
-
 

| 

| 

so’eB 

€e° 
eT 

O
T
e
 

T
T
'
s
 

L
E
*
O
T
 

T
S
*
é
 

T
e
t
 

P
R
O
 

S
v
s
 

T
E
é
T
 

22 
F
2
9
0
E
 

c
L
e
T
 

Le 
L
O
E
v
E
 

f
e
T
Z
 

TT 
T9L6 

8T6éT 
6 

o
s
s
e
 

6
6
>
T
 

22 
L
2
2
G
e
 

O
L
0
z
 

O02 
8
L
S
e
T
 

€
9
€
T
 

EE 
O
Z
T
O
E
 

é
T
r
e
 

ct 
7
g
L
0
T
 

O
S
8
Z
 

FT 
B
T
L
2
T
 

(x) 
mas 

(Nm) 
oO 

u
s
,
 

"
s
u
e
y
 

xEW 
"TIO 

-
-
-
-
-
-
-
3
 -peoy 

r
e
j
y
y
y
-
-
-
-
-
-
-
-
-
 

“
p
e
o
d
 

T
R
u
T
d
 

“s'a 

Seed 
nt, 

“B 
6
6
L
T
 

T2@ 
T
E
O
6
T
 

B
F
T
E
T
 

so°a@ 
T
E
é
T
 

Zo 
b
e
F
O
T
 

B
E
S
O
?
 

8
S
°
O
T
 

S
F
°
F
 

65°56 
(ma) 

G
N
I
M
 

&9€ 
S
O
C
 

0 
ZT 

“¢T 
acéT 

SE 
C
L
T
E
E
 

G
9
S
E
E
 

€
a
°
e
l
 

Z
L
e
T
 

LE 
“
G
E
E
 

C
H
L
E
E
 

T
O
'
L
E
 

9
h
"
 

F
9
°
9
Z
 

{M3) 
C
H
I
N
 
T
I
 

OFT 
ZE 

TT 
‘4 

4
6
7
 

OT 
6
8
4
6
 

4588 
O
T
*
L
 

2
8
7
2
 

TT 
TSL6 

2
8
6
 

‘
9
P
P
 

69F'b 
O
0
'
0
 

Q
N
I
M
 

TIN 
S40 

€G 
z£ 

“8 
3927 

8 
S
e
B
L
 

7G68L 
I
T
'
@
 

8
T
é
T
 

6 
9ccRe 

2
2
9
8
 

9
b
°
r
 

9
b
 

O
0
0
 

G
N
I
M
 

T
I
N
 

Sada 
68 

‘OT 
6
Z
F
T
 

92 
O
S
O
P
Z
 

O
L
Z
F
Z
 

L
E
*
O
T
 

6
6
7
T
 

42 
L
E
T
S
Z
 

B
E
R
S
T
 

€
8
°
O
T
 

S
F
R
 

E
F
-
9
T
 

G
N
I
M
 

@¢£ 
S
a
d
 

ce 
“8 

2
T
6
T
 

6T 
@
9
T
L
T
 

6
S
z
e
T
 

T
g
*
k
 

O
L
0
 

OG 
B
L
E
8
T
 

B
9
9
B
T
 

8
6
°
8
 

S
h
h
 
B
L
E
 

a
N
I
M
 

$9€ 
Dad 

0 
“TT 

O
T
E
T
 

TE 
T
h
6
B
2
 

OS76zZ 
T
R
T
T
 

E
9
E
T
 

EE 
OZTIOE 

L
T
P
O
E
 

6
0
°
2
2
 

"L 
6©bT2 

OT 
£896 

T
S
9
6
 

by'S 
2
t
¥
e
 

eT 
c
9
L
0
T
 

S
Z
B
0
T
 

O
P
P
 

“9: 
8
6
7
2
 

ZT 
T
S
T
T
T
 

€
T
2
T
T
 

S
v
°
S
 

3
9
8
2
 

FT 
S8TL2T 

6
L
L
2
T
 

o
b
'
P
 

G
N
I
M
 

T
I
N
 

53d 
Ze 

C
N
I
M
 

TIN 
O80 

0 

9 S e 

(
N
I
M
 

T
1
M
d
 

O
d
 

@e 
€ c 1 

   

(w} 
(ur) 

Ta’ 
(N) 

(N) 
b. 
=
=
 

“a 
xeRl 

“
T
I
O
 

* KEPT 
‘ssa 

wep, 
‘
T
r
o
H
 

‘
x
e
M
 

| 
‘
s
o
u
 

4
T
e
A
 

“
T
O
R
 

| 
u
c
t
i
d
t
a
o
s
e
q
 

¥# 

---"puog 
TeuTg 

‘s'y------ 
| 
----"puep 

TeTatur 
‘g*a----- 

| 
---peet 

etqep--- 
| 
-----~---- 

@seQ 
zeyZeSM-~--~-- 

a
 

q
a
o
d
e
y
 

u
c
o
t
s
u
e
,
 

B
e
g
 

u
e
d
g
 

B
u
t
t
n
y
g
 

a
s
e
e
r
s
u
T
 

e
i
n
j
e
x
s
d
u
e
z
 

(5 
Bep) 

1°O 
03 

J
u
e
T
e
a
T
N
d
D
g
|
 

‘
G
N
I
M
 

T
T
Q
a
 

O
d
 

ZE 
P
R
O
T
 
S
R
E
 

T
e
u
T
I
 

A
c
 

ase20 
z
a
y
7
e
e
m
 

S
s
e
e
c
o
u
T
 

Ssanieseduey 
(9 

fap: 
[T-Gz 

0} 
J
U
e
T
e
a
T
N
b
g
 

‘CNIM 
TIN 

9OUC 
ze 

deezd 
reqze 

TEUTZ 
icy 

aseo 
azayjeamy 

0 
(2 

Bap) 
srmqzezedusy 

5 
UCTITPYSD 

S*OGTIT 
(N) 

“OTSUaL 
-zTIOH 

’65yZ 
(mW) 

ATEUBQeD 
teqep 

HuTSH5eg 
L
I
g
'
2
S
e
 

(wu) 
weds 

Sbuttmy 
’, 

(sexqrs 
pz 

)
b
d
o
\
g
s
T
y
 

EZM 
A
x
S
9
L
\
S
E
T
G
e
E
D
 

z
o
\
b
u
r
a
z
o
d
s
 

zemor 
s
o
\
l
a
s
s
e
 

Lzg 
a
\
s
z
e
p
z
o
 

yI0M\:q, 
BTIeD 

1M9d0, 
Z# 

7
S
 

PAS 
‘ MDAO, 

ZH 
ee 

4AEIS 
/O/PTH 

BaNQONTAS 
OF 

O/ETH 
eNIONzISe 

worz 
ggy 

U
O
T
I
O
e
g



va
s 

iy 

  
” .

o
 

7 
oe 

a
 

I 

: i
 

a 

a 

a 

: 

sp 
a a
 

ss
   

, 

: 
» 

. 

a 

e
e
 
i
 

e
R
 

- o i 

‘ = 

; 
2% a 

      a oe a ee



16 

44 

441 

C&P Manat 

  

Moarual on Transmission Linés 

Table 4 

AC Voltage (kV) Power Frequency Lightning Impulse | Switching Impulse 
Nominal Mighest Withstand Voltage | - level level 

(System) (eV rms) (kV peak) * (KV peak) 
6672.5 es 140 325 - 
110/125 843245 275 . 650 - 

220/245 460 1050 - 
400/420 680 1550 1050 | 
765/800 830 2400 1550 
50/200... 1200. 2400 1800 

TYPES OF AIR CLEARANCES 

The electrical clearances applicable for transmission lines are - 

(i) Ground clearance, 
(i) Phase to ground metal clearance (Live- Metal Clearance) 
(ii) Phase to phase clearance, F . 
(v) Clearance between power conductor and ground J Shield wire! OPGW, 
{vi) Clearance of power lines crossing over water bodies‘ 
(vii) Clearance between power lines crossing each other 
(viii) Clearance of power lines crossing railway tracks (Electrified / Non Electrified) 
(ix) Clearance of power lines crossing telecommunication Ines . 

  

  

          
  

Ground Clearance 

The minimum clearance to be provided above ground as per regulation 58 (4) of CEA regulations 
on Safety and Electricity Supply - 2010 for A.C Transmission lines is stipulated as 5,2 m plus 
0.3 metre for every.33000 Volts or part thereof by which the voliage of the line exceeds 33000 
Volts; provided that the minimum clearance along or across any street shall not be less than 
5.1 m. Accordingly the minimum electrical clearances above ground to be provided for A.C 
transmission lines is as under: . 

    

  

Table 2 

| AC Voltage (kV) _ Minimum clearance above ground (mm)* 
| Nominal {Highest (System) 

[ea72.5 5500 (6100 along or across street) 
33245 6100 

220/245 ‘ 7000 

/ 400/420 ‘ . _ 8840 
765/800 12100 | 
1180/1200 . ‘ 15400     
  

» Based on Nominal Voltage 

The minimum clearance to be provided above ground as per regulation 58 (5) of CEA Regulations 
on Safety and Electricity Supply = 2010 for D.C. Transmission lines is stipulated as under: 
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Electrical Clearances 77 

Table 3 
  

  

  

DC Voltage (kV) . Minimum.clearance above ground (mm) 

100 6100 : 

7 200 7300 

300 8500 

400 : 9400 

500 10600 

600 : 11800 

800 43900 _     
The minimum ground clearance for transmission lines is also dependent upon interference limits 
including Electric Field, Audible Noise, RIV, TVI etc.and become ruling condition specifically for 

transmission lines of Voliage levels above 400 kV. ICNIRP guldelines are generally being followed 
for the electro static field effect which are 5 kV/m for general exponte (at edge of ROW), and 
10 kVim for exposure within the Right of Way. 

Accordingly the minimum ground clearances being kept by the utilities in India are as follows: 
  

  

  

  

  

_ AC Voltage (kV) Minimum clearance above ground (mm)* 
Nominal | Mighest (System) g 

66/725 ; . 5500 (6100 along or across street) 

110/125 8132/145 - 64005 
220/245 : . 7048 
400/420 3840, 

765/800 : ‘ 15000 

1150/1200 ; - 24000 

*Based on Nominal Voltage 

, Table 4 

DC Voltage (kV) "Minimum clearance above ground (mm) 

500 © 12500 . 

800 “ . 18000         

Note: The minimum clearances given above are @ Normative as these are dependent upon conductor 
configuration, phase to phase distances, “other mitigation measures ete 

Maximum of ground clearance value given in Table 2 & Table 4 for AC transmission line and 
Maximum of graund clearance value given in Table 3 & Table 4 for OC transmission line may be 
considered. 

Phase to Ground Metal Clearances (Live - Metal Clearances} 

The maximum over voltage occurs vary rarely:and likewise Insulation strength of an alr gap very 
rarely decreases to its lowest value. The likelihood of both events occurring simultaneously Is 
very limited. Therefore considerable economy may be achieved by recognizing the probabilistic 
nature of both voltage stress and insulation strength and by accepting a certain risk of failure. The 
decrease in line cost must be weighed against the increased risk of failure(i.e., servicé interruptions) 
and affordability/cost of such failures/ interruptions. This philosophy of insulation’ coordination is 
considered while deciding Live- Metal electrical clearances eolpesponding to various swing angles 
of conductor. . 
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Tvdiion Elctrety Piles, 195% 

(c) For tatticed steel or other compound structures the wind pressure on the lee 

side members shall be taken as one-half of the wind pressure on the windward 
side members and the factors of safety shall be calculated on the crippling load of 
struts and upon the elastic limit of tension members; 

(d) The maximum and minimum temperatures shall be such as the State 

Government may specify in each case. 

(3) Notwithstanding anything contained in sub-rules (1) and (2), in localities 
where overhead lines are liable to accumulations of ice or snow the State 
Government may, by order in writing, specify the loading conditions for the 
purpose of calculating the factor of safety. 

77. Clearance above ground of the lowest conductor- 

(1) No conductor of an overhead line, including service lines, erected across a . 
street shall at any part thereof be at a height of less than- 

(a) For low and medium voltage lines 5.8 metres 

(b) For high vaitage lines 6.1 metres 

 





(2) No conductor of an overhead line, including service lines, erected along 
any street shall at any part thereof be at a height less than- 

(a) For low and medium valtage lines 5.5 metres 

(b) For high voltage lines - 5.8 metres 

(3) No conductor of in overhead line including service lines, erected 
elsewhere than along or across any street shall be at a height less than- 

  

a) For low, medium and high voltages lines 
  

upto and including 11,000 volts, if bare 4.6 
metres 
  

(b) _ For low, medium and high voltage 
  

lines upto and including 11,000 volts, if insulated 

    
4.0 metres 
{c) For high voltage lines above 11,000 volts 

5.2 metres     

(4) For extra-high voltage lines the clearance above ground shall not be tess 
than 5.2 metres plus 0.3 metre for every 33,000 volts or part thereof by which the 
voltage of the line-exceeds 33,000 volts. 

— 

Provided that the minimum clearance along or across any street shall not be less 
than 6.1 metres. 

78. Clearance between conductors and trolley wires- 

TA] No conductor of an overhead line crossing a tramway or trolley bus route 
using trolley wires shall have less than. the following clearances above and trolley 
wire- ‘ 

(a) Low and medium voltage lines 1.2 metres. 

Provided that where an insulated conductor suspended from a bearer 
wire crosses over a trolley wire the minimum clearance for such insulated 
conductor shalt be 0.6 metre. 

  

  

  

{b) High voltage lines up to and including 11,000 volts 
1.8 metres 

(c) High voltage lines above 11,000 volts 
2.5 metres 
(d) —_ Extra-high voltage lines 3.0 
metres       

 



  
     



lanova Cunenf Framsnuitcion Uc 
KFC INTFRNATIONAL LTO. TOWER SPOTTING DATA . SHEETND: 4 org 
MUMBAI 400036 FOR 765KV D/C TRANSMISSION LINE FOR DESIGN NO Baz7rtgp4 

WIND ZONE -3 

We ELECTRICAL CLEARANCE FOR RAILWAY CROSSING: 

> Prior apporoval of Railway Authority is to be obtained. 

> As per the raiway guidetina of 2004(ammended upto March-2012}, the minimum clearance between crossing 
condueter under maximum sag and railway line shall be maximum of the following: 

e Fer Electrified section: Minimum Clearance from rail level 

{l) at OHE structures; 21,86m 

(it) at Mid QHE Span: 17,684m 

a For ndn-Electrified section: 

(i) Minimum Clearance from rail level: 21.66m. 
e Minimum Clearance between highest traction conductor & lowast conductor: 7.94m. 

> The crossing span shall be limited to 300m. 

> The crossing span shall narnally be at sight angla to the railway track. 

> The crossing should ba done with 3D45/3D60 type tower. 

I) MINIMUM CLEARANCE FOR POWER LINE CROSSING EACH OTHER 

  
  
  

  
  
  

  
  
  

Voltage Level 765 KY (mm) 

BE KV 7340 

132 kV 7940 

220 kV 7940 

400 kV 7940 

$00 KV HVOC 7940 
7665 kV 7A40 

800 KV HVDC 9040 

1200 kV 10440         

a) Power line crossing for 400kv and above should be done only with 3045/3D60 type tower, 

b) Power line crossing for 220KV and 132KV Ine could be done wlth ahgle tower as per requirement 

¢) Power line crossing for G6KV and below lite could be done with any type of tower. 

iV TELECOMMUNICATION LINE CROSSING: 

The angie of crossing shall be as near 90 deg. As possible, However, deviation to the extent of 60deg. May be permitted under 

exceptionally difficult sltuations, For a crossing angle below 60 deg. Maller shall be reffered to the authoritias. Minimum clearance 
hatween 755kV conductors and telecommunication IInes shall be 7.5m wih maximum conductor sag, 

7 The nuiiler yf cuiiselullve spans belween the secilon points shall not exceed 15 span or $m In plain terrain and (0 ypans or Skim In mally 
terrain. A section point shall comprise of tension point with 3B5, 3815, 3C30, 3D45 & 3D60 type towers as applicable. 

Vt Minimum ground clearance required: 15000 mm. 

For all National Highway crossing, lension tower is to be used and the crossing span is not to exceed 250m, The minimum clearance vil pais amend : 
between conductor and road surface shalt be 18.8m with maximum conductor sag. 

 




