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Respected Sir,
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Introduction 

Jaigad PowerTransco Limited (JPTL), joint venture company of JSW Energy Ltd and 
MAHATRANSCO–in the model of Public Private Partnership. 

Jaigad PowerTransco Limited (JPTL) is a Transmission Licensee, which operates and 
maintains two nos of 400Kv Transmission lines namely 400kV D/C (Quad) Jaigad-New 
koyna transmission line & 400kV D/C (Quad) Jaigad-karad transmission line along with 
4nos. bays. The 400KV bays are situated at MSETCL New Koyna and Karad Sub-station. 

Name of the Line  
 

Line length & 
Capacity  
 

District  
 

Interface Point  
 

Jaigad-New Koyna 
Transmission Line  
 

55 km – 400 kV 
Double Circuit (Quad) 
Transmission Line  
 

Ratnagiri, 
Maharashtra  
 

MSETCL Sub-station, 
New Koyna  
 

Jaigad-Karad 
Transmission Line  
 

110 km – 400 kV 
Double Circuit (Quad) 
Transmission Line  
 

Ratnagiri /Satara, 
Maharashtra  
 

MSETCL Sub-station, 
Karad  

 

The Transmission system has power evacuation capacity of about 3,000 MW to 4,000 
MW. This Transmission System is presently transmitting/ evacuating power generated at 
1200 MW Jaigad Thermal Power Plant to Maharashtra Grid and will also facilitate 
evacuation of power from other power generation projects planned in the region. This 
Intra State Transmission system has also augmented transfer of power capacity between 
New Koyna, a generation node and Karad, a load Centre in Maharashtra. 

Tripping incident 

On the evening of 27th sep’ 2020, the 400kV Jaigad-Karad D/C Quad. Moose 
transmission tower at Loc. 150 collapsed due to a massive landslide of the adjacent 
mountain face, triggered by continuous rains in Sahyadri hills.  

The JPTL team along with senior management of JSWEL and invited line contractors has 
patrolled the collapsed tower. The site is located at the top of the mountain (at about 2000 
ft above MSL). The approach road, which is vital to transport the Tower & Construction 
material as well as T&P, is nearly non-existent as rain-cuts have washed the road at most 
places. The location of the tower has huge geographical challenge and the restoration of 
the line using interim arrangement is also not possible due to site condition. Hence, JPTL 
has decided for permanent restoration of the Transmission line after rebuilding the 
approach road upto the hill top. 

List of EPC contractors present during pre-bid site visit for assessing extent of damage 
are, 

1. M/s. BNC Power Projects limited 
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2. M/s. Ramelex industries 
3. M/s. Swara engineering 
4. M/s. Greenmint Power private ltd 

 

Line details:  400kV (D/C) Jaigad-Karad Transmission line. 

Location details:  Tower No 150 

Tower type:   DD + 25 (Unequal leg extension) 

Site Elevation:  Approx. 2000 ft above Mean Sea Level 

Approach time:  02:30 Hrs by walk to reach location 

Nearest village:  Manjyotri (Durgawadi) 

  The tower no 150 is located at sahyadri hills in proximity to Koyna 
wildlife area. The tower is erected over hill edge benched area with 
one side deep valley and to another side having sharp hill edges. 

Arial view of Google Earth 
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Executive Summary 

The tower restoration works of location 150 has been undertaken on war footing basis by 
team, as it can hamper power evacuation from JSW Jaigad Thermal Power Plant and 
also impact on power flow scenario in nearby grid stations of MSETCL. 

As the tower location spotted on top of sahyadri hills above 2000 Feet above MSL, there 
were many site constraints other than technical challenges like approach road to access 
tower, climatic conditions (extended monsoon), Covid-19 Pandemic situation, Right of 
way as the approach road passes entirely through private land etc.  

Looking into site condition & geographical challenges, it was very much essential to 
commence restoration activities on multiple work fronts. 

Accordingly, activities divided & assigned to multiple agencies as, 

M/s Kasar construction awarded for making approach road of about 6 kM in hill area to 
mobilize resources like men, material, T&P’s and tower material shifting including 
transportation of tower material from Jaigad store to actual working site of Loc 150. 

M/s. Greenmint power pvt ltd has been awarded for tower restoration works including 
dismantling works of collapsed tower. 

Also, JPTL in house team has commenced tower material identification, segregation, 
stacking works at Jaigad as well as at actual site. 

The actual work at site started wef 02nd October by mobilizing excavation machinery for 
making approach road from Manjyotri base camp to site location 150 (approx. dist. 6kM).  

Approximately 80 no’s specialized dedicated crew members were engaged in the 
restoration works by arranging onsite tenting facility on the hill top. The dedicated 
excavation machineries (Poclain, JCB, Tractor, Dumper etc) has been mobilized at site 
in order to avoid any delay/deadlocks due to shortage/unavailability of resources on site. 

To expedite the work and to maintain the morale of the workforce, the entire team stayed 
at the hill top till the completion of the restoration work and were supported by the weekly 
visit of the Leadership team at the site on rotation basis. 

With the concerted efforts of the JPTL team along with their Associates, JSW Energy 
Team and the relentless support of the Leadership team, the challenging and 
adventurous project was successfully accomplished by restoring the collapsed 
transmission tower, in best possible time without compromising on safety on 2nd Jan 
2021 and created a history. Subsequent to the clearance from MSLDC, both the circuits 
were charged on 03rd January 2021.  
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List of major tower restoration activities: 

A. Rebuilding of the existing road, suitable for tractor movement 
B. Mobilization of Manpower and T&P’s. 
C. Providing Temporary stays at location 151 & 149  
D. De-stringing of conductor & earth wire 
E. Dismantling of tower materials of collapsed tower  
F. Clearing of debris from the tower location. 
G. Handling, loading, transportation, unloading including head loading of all types of 

construction material  
H. Fabrication of shortage tower parts 
I. Stub strengthening works including tower foundation 
J. Tower Erection of Loc No. 150 
K. Restringing of conductor & earth wire along with all accessories/ hardware fittings 

between span 149 to 151 
 

 

 

Collapsed tower no 150 (Jaigad-Karad line) 
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Detailed activity wise report 
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A. Making of Approach Road: 
 
 To commence any kind of tower line maintenance works, an availability of 
approach road plays a vital role in order to speedy mobility to  the Tower & 
Construction material as well as T&P. In our case, since tower is located on hill top 
(2000 ft AMSL), approach time to reach at location by walking through forest area 
takes around 2:30 hours. The road constructed during construction period was 
almost non-existent as rain-cuts have washed the road at most places. Hence 
mobilizing men, material & required T&P’s at collapsed tower 150 was one of the 
crucial & tough task of the restoration works.  
 
(Images: Non-existent approach road) 

     

     

 

JPTL has engaged M/s.Kasar construction for making approach road till tower 
location 150, who has also worked during construction phase of the tower. 
They have deployed machineries like poclain, JCB, dumper as well as tractor on 
02nd October 2020 and prepared tractorable road up to location 149. 
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The work was severally affected due to rainfall (extended return monsoon) which 
started from 08th Oct 2020 till 25th Oct 2020. As a result, multiple times road 
repairing need to be undertake in order to commence material shifting. 

   (Images: Approach road under construction) 

     

      

(Images: After road repair) 
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Constraints:  

Due to extended return monsoon which started from 08th Oct-20 till 24th Oct-20, an 
extra efforts puts in repairing of damaged road patches. Road repairing work need 
to be carried out on repetitive basis from 18th Oct until 26th Oct-2020.  

As, the entire route of 6 kM passes through private lands, there were incidents of 
Right of way issues by resisting contractor workforce while making approach roads 
by land owners. 

The site work progress impacted because of wet road condition.  

 

Work progress as shared to SLDC : 

    Date Activity (Duration- 24 days) Remarks 

02.10.2020 Mobilised vendor for making approach road.   

     

03.10.2020 Approach road construction strated, 700 mtr road prepared.  

     

04.10.2020 Approach road 600 mtr prepared.  

     

05.10.2020 Approach road construction WIP, 800 mtr road   

     

06.10.2020 Approach road construction WIP, 350 mtr road (Almost 50% 
completed) 

 

  
 

07.10.2020 Approach road construction WIP, 350mtr road  

     

08.10.2020 Approach road construction WIP, 320mtr road near to 148 tower 
(Rainfall affects site progress & took additional time for  repair of 
road) 

Return 
monsoon 
started 

     

09.10.2020 Approach road construction WIP, 120 mtr road prepared (On 
second consecutive day, due to return monsoon heavy rainfall in 
the region, re-buidling/repair of road affected work progress) 

Raining again 

  Loc 150 road progress review visit by Section Incharge-JPTL 
alongwith  O&M head, HOC & Civil engg 

 

     

10.10.2020 Approach road 150 Mtr prepared between loc 148-149, (Rain 
continues for 3rd day as well) 

Rain 
continues. 

     

11.10.2020 Approach road 275 Mtr prepared till loc 149 (Rain continues as 
return monsoon extended in the region, weather forecast reported 
rain till 17.10.2020) 

Still rainy 
conditon 
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12.10.2020 Approach road repairing works carried out from origin of approach 
road since most of the critical road sections washed out in heavy 
rain  

Re-works due 
to rain 

     

13.10.2020 Approach road preparation work re-started from Location 149, but 
hampered due to heavy rains since rain starts around 1:00 PM 
onwards. 

Heavy rain 

     

14.10.2020 Zero work progress on all workfronts due to continous heavy 
rainfall in the entire region. 

No work due 
to heavy rain 

     

15.10.2020 No work at site due to heavy rains. Also, Approach road prepared 
till location 149 was again need to be repaired.   

Only repair 
work due to 
heavy rain 

     

16.10.2020 Due to wet soil condition, site activities could not able to resumed. No work 
actiity 

     

17.10.2020 Due to wet soil condition, site activities could not able to resumed 
on second day as well. 

No work 
actiity 

     

18.10.2020 Approach road preparation work resumed after 4 days affected by 
return monsoon.  Machinery raeched to tower no 150. (road 
levelling & side dressing shall be carried out by tommorow.) 
Further, road repairing work will be carried out wherever required 
as per site condition from tower no 145 to 150 (5 km stretch) 

Work 
resumed for 
remaining 
road section 

     

19.10.2020 Approach road repairing work under progress in certain patches 
(Location 145-147). Return monsoon showering observed in the 
site surroundings due to which work progress affecting at site. 

Road repair 
resumed in 
damaged 
patches 

     

20.10.2020 Approach road repairing work is under progress for span between 
Location 147-149. However, heavy rain in the night again 
damaged road. 

Repair work 
continued 

     

21.10.2020 Approach road repairing work is under progress for span between 
Location 147-149.  

Road 
repairing u/p 

  Gang mobilised at site, however no works due to previous night 
heavy rainfall. Road condition is totally wet. 

Heavy rain in 
night 

     

22.10.2020 Due to wet road condition, material movement on site is 
hampered.  

No work  

     

23.10.2020 Heavy rain hampers site activity, zero work progress at site. Heavy rain 
again 
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24.10.2020 Again, return monsoon badly affects site approach roads. 
Repairing of approach road need to be done again. 

No work 

     

25.10.2020 Due to two days heavy monsoon, approach road get totally wet & 
muddy in many patches, hence repairing work will be resumed 
once patches will get dried in next two days. 

Waiting for 
drying of road 

     

26.10.2020 No work at site due to slippary condition of approach road.  

     

27.10.2020 Work resumed at site for approach road repairing for final time. 3rd time road 
repairing u/p. 
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(Image: Google earth view of route passes throgh hills)
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B. Mobilization of Manpower and T&P’s:  
 

During COVID-19 pandemic, it was very challenging to mobilize gang manpower from 
Malda (West Bangal) to Chiplun (Maharashtra) during restricted transport facility as 
stringent guidelines laid by govt. authorities. Gang mobilization through train or bus 
was not easy as in routine mobilization. Also gang manpower were reluctant to come 
out during covid situation to travel such a long distance through bus & train. Hence 
looking into work exigency, the entire crew members were airlifted from Kolkata to 
Pune & then brought at Chiplun by private transport vehicles. 

The Covid-19 rapid antigen test performed on each member from nearby health facility 
center and after receipt of test reports, the gang shifted to base camp in nearby village 
Manjotri (Durgawadi). After having deliberations with local gram panchayat & villagers 
about situation and satisfaction of the villagers, the entire team was mobilized at base 
camp village Manjyotri.  

M/s. Greenmint Power pvt ltd has mobilized restoration manpower as well as T&P’s at 
site on 21st Oct-20, however due to continuous raining, the gang stationed at Manjyotri 
base camp till 27th Oct-20. After rebuilding of approach road, T&P along with manpower 
shifted on hill top nearby to site location.  

(Images: Manpower and T&P mobilisation) 
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(Images: Camping at site and disturbance by rain) 

   

 

Work progress as shared to SLDC : 

Date Activity  Remarks 

21.10.2020 
  

Approach road repairing work is under progress for span between 
Location 147-149.  

Gang reach 
to base 
camp Gang mobilised at site, however no works due to previous night heavy 

rainfall. Road condition is totally wet. 
     

22.10.2020 
  

Gang mobilised at site & camping arrangement done at site.  Raining 

Due to wet road condition, material movement on site is hampered.  

     

23.10.2020 Heavy rain hampers site activity, zero work progress at site. Raining 

     

24.10.2020 
  

Again, return monsoon badly affects site approach roads. Repairing of 
approach road need to be done again. 

Raining 

First lot of Tower material incl stub material and 25 meter extention 
members shifted to base camp. 

     

25.10.2020 
  

Due to two days heavy monsoon, approach road get totally wet & 
muddy in many patches, hence repairing work will be resumed once 
patches will get dried in next two days. 

Raining 

Consequently, gang mobilisation at working site also get delayed for 
next two days. 

     

26.10.2020 No work at site due to slippary condition of approach road.  

     

27.10.2020 
  

Work resumed at site for approach road repairing  Gang 
mobilised 
at location 

Gang mobilised near working site & back stay spot identified for span 
between 149-150 
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C. Providing Temporary stays at location 151 & 149: 
 

Before commencing tower de-stringing & dismantling activities of tower 150, in order 
to save guard adjacent towers (Tower 149 & 151), a temporary guying arrangement 
need to be provided at location 149 as well as at location 151.  

(Images: Back stay work under progress) 

  

   

The back stay provided to tower no 149 by using 16mm wire rope slings and turn buckle 
of capacity of 5 T on all 6 cross arms. However, for Tower no 151 which has 
encountered with hard rock strata from ground level itself, it was really challenging task 
to provide back stay, as the tower located in reserve forest area. As the tower is located 
on the edge of hill top, there was no space to provide back stay (see below images). 
Hence instead of using wire rope support arrangement, a back stay provided by holding 
rough sag of conductors by using come along clamps and tied up with big girth trees 
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in the valley which consumed a lot of energy & valuable time for securing tower 
position.  

Further, To initiate tower dismantling works, we had to secure tower no 150 as well, 
since tower rested at inclined position on hilock along the leg C & D with undue tension 
on tower members. The circuit 1 side cross arm pieces were pierced in the hill. 

(Image: Locality of Tower 151) 

   

 

The back stay activity for all three towers completed on 08th November 2020. 
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Work progress as shared to SLDC : 

 

Date Activity (Duration-12 days) Remarks 

     

28.10.2020 Back stay material shifting work under progress. Material and 
T&P shifted   Evening time raining in the region hampering site works, also 

detoriating road condition every day. 
     

29.10.2020 Spacer dampers between span of loc 149-150 & 150-151 removed. De-stringing 
activity 

  Tower material shifting started from base camp to hill top base 
near tower no 150. (Due to wet road condition, tractor movement is 
not possible for few days, though looking into urgency, we had 
engaged Poclains to shift heavy tower parts like stubs, HT leg 
extension pieces. 

Still Wet 
road 
condition 

     

30.10.2020 Tower material shifting under progress from base camp to hill top 
base near tower no 150.  

 

     

31.10.2020 Back stay between span 149-150 is under preparation Work u/p 

     

01.11.2020 Back stay between span 149-150 is under preparation Work u/p 

     

02.11.2020 Back stay provided between span 149-150 Work u/p 

  
 

 

03.11.2020 Jumper conductor & overhead line hardware fittings released from 
tower no 150. 

De-stringing 
activity 

     

04.11.2020 Back stay arrangement for collapsed tower 150 is under 
preparation 

Work u/p 

     

05.11.2020 Back stay arrangement for collapsed tower 150 is completed Work u/p 

     

06.11.2020 Back stay arrangement for Tower 151 is under preparation 
(Reserve forest area) 

Work u/p 

     

07.11.2020 Back stay to Tower 151 is under progress  (Reserve forest area) Work u/p 

     

08.11.2020 Back stay to Tower 151 is completed (Reserve forest area) Work 
completed 
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D. De-stringing of conductor & earth wire: 
 

The conductor spacer dampers in both span 149-150 & 150-151 removed on 29th 
October 2020 during back stay activity. Further, the conductor de-stringing 
commenced on 09th Nov-2020. The jumper conductors & overhead line hardware 
fittings released from tower no 150. The lefty arrangement prepared & fixed on tower 
150.  

The de-stringing of conductor started from span 150-151 & then for span 149-150 
ensuring proper sequence of de-stringing in order to execute task in a safe manner. 
The bottom phases of both circuits released followed by middle & top. During de-
stringing works, special attention has been given in the valley section of 150-151 to 
avoid conductor damages.   

Due to very risky site condition (prone to landslides), the circuit 1 side all phase 
conductors were pierced in hill, hence it consumed more time to remove hardware’s & 
released conductor from fittings. The soil strata was of dry fissure hence frequent 
sliding of boulders hampered activity as well. (See below images) 
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(Images: Release of conductors, removing of spacer dampers) 

  

 

The de-stringing activity completed on 17th November-2020 by releasing earth wires of 
both circuits from both span (Tower 149-150 & 150-151). 
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Work progress as shared to SLDC : 

Date Activity (Duration- 09 days) Remarks 

     

29.10.2020 Spacer dampers between span of loc 149-150 & 150-151 
removed. 

Completed 
during back 
stay works   

 

03.11.2020 Jumper conductor & overhead line hardware fittings released 
from tower no 150. 

     

09.11.2020 De-stringing work commenced at site Mobilized T&P 

     

10.11.2020 Wire rope sling lefty preparation work under progress T&P 
assembled & 
positioned on 
tower 

     

11.11.2020 Circuit 2 side bottom phase conductor released between span 
149-150 & 150-151 

De-stringing 
started 

     

12.11.2020 Circuit 1 side bottom phase conductor released  between span 
149-150 & 150-151 

 

     

13.11.2020 Circuit 2 side Middle phase conductor released  between span 
149-150 & 150-151 

 

     

14.11.2020 Circuit 1 side Middle phase conductor released  between span 
149-150 & 150-151 

 

     

15.11.2020 Circuit 1 side Top conductor release between span 149-150 & 
150-151 

 

     

16.11.2020 Circuit 2 side Top conductor release between span 149-150 & 
150-151 

 

     

17.11.2020 Earth wire for both circuit released between span 149-150 & 
150-151 

Works 
completed 
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E. Dismantling of tower materials of collapsed tower: 
 

Tower dismantling was one of the most challenging task of the tower restoration works, 
as there was undue tension on lattice tower structure. The collapsed tower properly 
guyed by means of polypropylene (PP) ropes of 20/22 mm.  

Considering hilly terrain & design tower spotting data, both the towers 150 & 151 are 
additionally strengthened above cross arm level by increasing section thickness and 
adding few members. The availability of strengthening and additional strengthening 
tower members in tower inventory was very limited hence need to be retrieved from 
collapsed tower as much as possible. Hence up to bottom cross arm level, an identified 
tower members has been dismantled by means of removing nut bolts.  

Below bottom cross arm level, all tower parts were dismantled by means of gas cutting 
method. As the majority tower members buckled/bend, there was huge tension 
observed while gas cutting. Hence the job was carried out very cautiously to avoid any 
accidents during cutting of members.  

The specialized gas cutter team engaged for tower dismantling works in addition to 
tower dismantling gang manpower to expedite works. Meanwhile, segregation of re-
usable tower parts of dismantled tower also carried out at the site.  

Site constraints:  

Very limited working and storage space for releasing/ stacking of tower parts.  

X-arms of ckt-I side, which pierced in hillock takes longer time to dismantled. 

Dismantled tower parts need to be cleared from site for further dismantling of 
members. 

The dismantling works started on 18.11.2020 and finished on 05.12.2020.  
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(Images: Tower dismantling by gas cutting) 
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Work progress as shared to SLDC : 

Date Activity (Duration-18 days) Remarks 

     

18.11.2020 Tower dismantling preparation work started. Work started 

     

19.11.2020 Tower dismantling work under progress. (Top Cross arm from ckt-
II side dismantled) 

Complete section 
dis-assembly by 
Nut-bolting 

     

20.11.2020 Tower dismantling work under progress. (Middle Cross arm from 
ckt-II side dismantled) 

Complete section 
dis-assembly by 
Nut-bolting 

     

21.11.2020 Tower dismantling work under progress. (Bottom Cross arm from 
ckt-II side & Peak section dismantled. 

Complete section 
dis-assembly by 
Nut-bolting 

     

22.11.2020 Tower dismantling work under progress. (Top Cross arm ckt-I 
side, which got stuck up in hill section dismantled) 

Nut-bolting 

     

23.11.2020 Tower dismantling work under progress. (Middle Cross arm ckt-I 
side, which got stuck up in hill section dismantled) 

Nut-bolting 

     

24.11.2020 Tower dismantling work under progress. (Basic body of Top & 
Middle cross arm dismantled) 

Nut-bolting 

     

25.11.2020 Tower dismantling work under progress. (Basic body of Middle & 
Bottom cross arm dismantled) 

Nut-bolting 

     

26.11.2020 Tower dismantling work under progress. (Basic body of Bottom 
cross arm dismantled), Reusable tower members of additional 
strengthening need to be dismantled carefully.  

Nut-bolting 

     

27.11.2020 Dismantling below cross arm section started by means of gas 
cutter. Shifting of non-usable scrap material started however due 
to high gradient of road, shifting gets delayed. 

Gas cutting 

     

28.11.2020 Tower dismantling work under progress. (Basic body of Part-2 
under progress), Reusable tower material segregated. On site 
fabrication of shortage tower material started 

Gas cutting 

     

29.11.2020 Tower dismantling work under progress. (Basic body of Part-2 
dismantling work completed),  

Gas cutting 

  Reusable tower material segregation work under progress as well 
as On site fabrication of shortage tower material started 

Parallel activity 
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  Shifting of scrap material from loc 150 to base camp is under 
progress by partial head loading & partially by dumper. 

 

     

30.11.2020 Tower dismantling work under progress. (Basic body of Part-1 
under progress), 

Gas cutting 

  Reusable tower material segregation work under progress as well 
as On site fabrication of shortage tower material started 

Shifting & 
segregation 
works   Shifting of scrap material from loc 150 to base camp is under 

progress by partial head loading & partially by dumper. 
     

01.12.2020 Tower dismantling work under progress. (Basic body of Part-1 
completed &  0 Meter section dismantling under progress) 

Gas cutting 

  Reusable tower material segregation work under progress as well 
as On site fabrication of shortage tower material started 

Shifting & 
segregation 
works   Shifting of scrap material from loc 150 to base camp is under 

progress by partial head loading & partially by dumper. 
     

02.12.2020 Tower dismantling work under progress. ( 0 Meter section 
dismantling work completed & +9 meter extension section work 
under progress) 

Gas cutting 

  Reusable tower material segregation work under progress as well 
as On site fabrication of shortage tower material started 

Shifting & 
segregation 
works   Shifting of scrap material from loc 150 to base camp is under 

progress by partial head loading & partially by dumper. 
     

03.12.2020 Tower dismantling work under progress. ( 9 Meter section 
dismantling work completed & +16 meter extension (Bottom part 
of +25 M) section work under progress) 

Gas cutting 

  Reusable tower material segregation work under progress as well 
as On site fabrication of shortage tower material started 

Shifting & 
segregation 
works   Shifting of scrap material from loc 150 to base camp is under 

progress by partial head loading & partially by dumper. 
     

04.12.2020 Tower dismantling work completed (16 Meter section completed)  Gas cutting 

  Reusable tower material segregation work under progress as well 
as On site fabrication of shortage tower material started 

Shifting & 
segregation 
works   Shifting of scrap material from loc 150 to base camp is under 

progress by partial head loading & partially by dumper. 
     

05.12.2020 Shifting of dismantled material below tower base area under 
progress & retrieval of good leg members done. 

Shifting & 
segregation 
works   Reusable tower material segregation work under progress as well 

as On site fabrication of shortage tower material started 

  Shifting of scrap material from loc 150 to base camp is under 
progress by partial head loading & partially by dumper. 
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06.12.2020 Shifting of dismantled material below tower base area work 
completed 

Shifting & 
segregation work 

  Reusable tower material segregation work under progress as well 
as On site fabrication of shortage tower material started 

  Shifting of scrap material from loc 150 by head loading is under 
progress 

  Debris removal work started by using two poclain, one dumper & 
one JCB. In the meantime, tower members below soil debris also 
been cleared by gas cutter 

Gas cutting 
completed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 | P a g e  T o w e r  r e s t o r a t i o n  r e p o r t  b y  J P T L  
 

F. Clearing of debris from the tower location: 
       

As the tower collapsed due to huge amount of landslide from hillock portion along 
leg C & D, a huge amount (more than 5000 cum) of debris accumulated inside the 
tower base. The accumulated earthen material including heavy boulders required to 
get cleared from tower foundation area to commence further activities like stub 
repairing/strengthening works etc. 

As geographical conditions to access tower location is very extreme, as of now only 
poclain machineries could able to reach at working site. However, to commence debris 
removal works, an additional excavator machineries need to be deployed at site like 
JCB, dumper etc. Since the road gradient for last 100meter section was very stiff, JCB 
& dumpers have been shifted to the tower 150 by taking support of two poclains (Push-
pull). 

(Images: Mobilizing machineries with extra support)  

   

  

After successful mobilization of 
excavation machineries, debris 
removal work started on 06th 
December. The work 
undertaken in night also to clear 
huge amount of debris from 
tower base area at earliest. 
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  (Images: Debris removal works) 
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(Images: Late night works) 

    

   

    

The debris removal works finished on 10th December 2020 with all coordinated efforts. 
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Work progress as shared to SLDC : 

Date Activity (Duration-05 days) Remarks 

     

06.12.2020 Debris removal work started by using two poclain, one dumper & one JCB. 
Parallely, tower members below soil debris also been cleared by gas 
cutter 

Work 
started 

     

07.12.2020 Debris removal work started by using two poclain, one dumper & one JCB. 
Parallely, tower members below soil debris also been cleared by gas 
cutter 

 

Due to space constraints at location 150, every activity need to be plan in 
series. Eg. We have to wait for shifting of tower erection material till stub 
repairing work get completed likewise unless debris removal work get 
over, it is difficult to commence stub repair/strengthening works at site to 
avoid further damages to stub. 

Constraints 

Shifting of scrap material from loc 150 by head loading is under progress Parallel 
activity 

     

08.12.2020 Debris removal works under progress by using two poclain, one dumper 
& one JCB. Meanwhile, tower members below soil debris also been 
cleared by gas cutter 

 

Repair sleeves crimped on damaged conductor strands Parallel 
activity Shifting of scrap material from loc 150 by head loading is under progress 

     

09.12.2020 Debris removal works under progress by using two poclain, one dumper 
& one JCB. Meanwhile , tower members below soil debris (connected with 
Leg C) also been cleared by gas cutter 

 

Tower leg A & B exposed, found Leg A required stub repairing works 
however Leg B found in good condition. 

Parallel 
activity 

Shifting of scrap material from loc 150 by head loading is under progress 

     

10.12.2020 Stub repairing works started for damaged stub (leg- A), Stub cutting done 
for bend portion. On site drilling on existing stub & new stub fabrication 
works started 

Parallel 
activity 

Debris removal works completed for Leg C & D (Towards hill area). Work 
completed 
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G. Handling, loading, transportation, unloading including head loading of all 
types of construction material: (Parallel activity) 
 

Due to site terrain condition, the tower material shifting task was carried out in 
different phases such as, 

 Tower material identification, segregation, loading at JPTL store (Jaigad) 
 Transportation & unloading of tower material from Jaigad store to Manjyotri 

base camp 
 Material loading, transportation from Manjyotri base camp to identified area 

near to tower no 149, unloading & segregation  
 Material loading by means of head loading & poclains from tower no 149 to 

tower 150, section wise segregation as per GA drawings. 
 

a) Tower material identification, segregation, loading at JPTL store (Jaigad): 
The JPTL team immediately starts spare material identification works from 3rd 
Oct 2020 at Jaigad stores. About 80 MT tower material including line 
hardware’s, T&P’s etc identified, segregated as per BOQ & transported to 
Manjyoti base camp. The work was hampered severally due to return monsoon, 
but dedicated team efforts of JPTL team resulted into shifting of required tower 
material well in advance to commence tower restoration works.  
(Images: Tower material identification, segregation, loading @ JPTL store) 
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b) Transportation & unloading of tower material from Jaigad store to Manjyotri base 
camp: 
All segregated tower material transported from Jaigad store to Manjyotri through 
trailers, dumpers & hydra etc by M/s. Kasar construction in safe way. 
(Images: Transportation arrangement from Jaigad Store) 

 

   

(Images: Material unloading at Manjyotri base camp) 

   

 

Material transported to Manjotri base 
camp which is 125 kM away from 
Jaigad store. The road route is of 
single lane in most the sections with 
hill & curvy road.  
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c) Material loading, transportation from Manjyotri base camp to identified area near 
to tower no 149, unloading & segregation: 
 
As tower no 150 has very limited storage space around the tower base area, 
the material has to stacked in the space available between tower no 149 to 150. 
Their also platforms for material stacking had been prepared after making of 
approach road.  
The crucial & risky task among the restoration activity was material shifting from 
base camp to near tower 149. Due to predominant return monsoon condition in 
the region, the approach road was severally damaged & repaired repeatedly by 
poclains. Initially, material shifting was planned by using tractor trolley’s, 
however as the road condition was very slippery & muddy for a prolonged time, 
shifting commenced through poclains. Fortunately after few days, as the 
approach road gets dry, we have engaged dumpers for the shifting works & 
hence we are able to finish material shifting without delaying ongoing restoration 
activity.  
(Images: Material shifting from base cam to loc 149) 
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(Images: Difficult to transport by tractor) 
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d) Material loading by means of head loading & poclains from tower no 149 to 
tower 150: 
The most crucial part of restoration is material shifting from tower 149 to tower 
150. As the last 100 m road section for loc 150 has very high gradient, material 
shifting even by engaging poclains also seems to be very difficult. At one 
instance, poclains was turn upside down and about to collapse in deep valley 
but somehow operator has managed to control it by front bucket while shifting 
of scrap material. So, shifting in the specific section carried out in very cautious 
manner by further reducing stiff gradient. 
Due to space constraints at location 150, every activity executed in series. ie. 
We waited for shifting of tower erection material till stub repairing work get 
completed. Due to the high gradient of road access to tower location, JCB & 2 
nos Poclain deployed at site for tower material shifting in addition to head 
loading of heavy tower leg members. Further, as there was a very limited 
storage space at location 150, Section Wise shifting of Tower material from 
location 149 to actual working site undertaken by means of Poclain as well as 
head loading wherever required. 
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H. Fabrication of shortage tower parts: (Parallel activity) 
 
The configuration of tower 150 is DD+ 25 with unequal leg extension having 
+22Meter leg extension at C leg. Spares for +22 Meter leg extension section was 
unavailable at JPTL store, as the tower 150 is the only tower with +22M leg 
extension out of complete 451 towers of both 400kV Jaigad-karad as well as 
Jaigad-New koyna transmission lines. 
 Also Tower no 150 & 151 provided with additional strengthening members in 
addition to cross arm strengthening members due to design parameters. The 
spares availability of those additional strengthening members including cleats & 
plates were limited at the store. Hence we have reached to tower fabricators 
available in nearby area in western Maharashtra namely, 

1. M/s. Shreem Electric Ltd- Jaysinghpur 
2. M/s. Matrix Grating Pvt Ltd- Miraj 

Out of above two listed suppliers, M/s. Shreem electric regretted for timely delivery 
of required tower parts (around 2-2.5 months), considering variety of HT & MS 
sections, section weights and unavailability of raw material. 

After rigorous follow-up’s & multiple requests, the other supplier M/s.Matrix grating 
pvt ltd agreed to supply required tower material considering nature of urgency and 
delivered shortage tower members by 23rd November 2020. 
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I. Stub strengthening works including tower foundation: 
 
During visual inspection before excavating all tower legs, it was assessed to repair 
all stubs by providing stub joints or foundation re-casting subjected to extent of 
damages. However, after opening of all 4 legs it was found that only Leg-A need to 
strengthen. Accordingly, stub strengthening work carried out on Leg-A.  
Cement concrete of chimney broken up to 1.5 meter (till bended portion) from stub 
top level. An existing damaged section of stub cut for about 1.5 meter & jointed by 
new stub with similar dimension. Stub setting checks have been completed by 
surveyor 9by confirming stub levels, diagonal & back to back measurements of 
stubs) 
After confirmation on dimensional checks, old & new stub member’s nut bolted. Zinc 
rich galvanization coating applied on whole surface of stub up to 1.5 meter. 
Concerting of M50 grade of existing chimney size completed in all respect.  
(Images: Stub strengthening :) 

  
  (Leg-C)     (Leg-B) 

  
  (Leg-D)     (Leg-A) 
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Onsite fabrication works carried out during stub strengthening by using magnetic 
drill machine, cutting & grinding machine etc. 

Work progress as shared to SLDC : 

Date Activity (Duration-03 days) Remarks 
     
09.12.2020 Tower leg A & B exposed, found Leg A required stub repairing works 

however Leg B found in good condition. 
Work 
started  

     
10.12.2020 Stub repairing works started for damaged stub (leg- A), Stub cutting 

done for bend portion. On site drilling on existing stub & new stub 
fabrication works started 

Fabrication 
works 

     
11.12.2020 Stub jointing works completed. Work 

completed   Stub setting & tower dimensions checked by surveyor. 
  Concreting works for Leg A completed 
  Tower erection material incl T&P shifting under progress to 

commence erection activity. 
Parallel 
activity 
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J. Tower Erection works: 
The tower erection activity (78MT) commenced on 12th December by mobilizing 
required T&P at location. Two nos of power winch machines (5T capacity) deployed 
for lifting of tower assembly. 
Due to challenging terrain of sahyadri hills, we have very limited working space for 
tower erection activity. Ground assembly of main leg extension members, K-
frames, cages etc prepared inside the tower base area and section wise material 
stacking & segregation carried out alongside of leg A-B (exposed towards deep 
valley of about 2000ft).  
We have prepared a temporary platform by filling of earthen material to stack 
erection material. Lifting/erection of assembled sections has been carried out from 
inside area of tower body, not from outside of tower body as in conventional method 
due to space constraints along the leg B-C, C-D & A-D. 
 

 
   (Image: Showing space constraints at the tower 150) 

The tower erection activity completed by collaborative efforts of M/s. Greenmint, 
M/s. Kasar construction & JPTL team. 

Material shifted by poclains from tower 149 to 150 as per section wise requirement 
of erection gang, as we have limited stacking area available along the Leg A & B. 
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The shifted tower material then segregated by JPTL team as per drawings and 
handed over to the erection gang. 

(Images of Tower erection works) 

  

  

(Winch Machines)  

  

  (Material segregation)    (Ground assembly) 

In the meantime, scrap generated from tower has been shifted to clear space occupied by scrap 
material nearby tower location. Further onsite tower fabrication set up fixed for minor fabrication 
on tower parts as per site requirement. 
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(Images: Cross arm assembly at Ground) 
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Work progress as shared to SLDC : 

Date Activity (Duration-16 days) Remarks 

     

11.12.2020 Tower erection material incl T&P shifting under progress to commence 
erection activity. 

Work 
starts 

     

12.12.2020 Tower erection works commenced by preparing ground assembly of K-
frame connecting between leg C & D.  

+25/+22 M 
ULE level 

  Leg D of + 25 Meter unequal leg extension (16 M bottom part) erected 
as well as Leg C of +22 Meter unqual leg extension (13 M Bottom part) 
erected.  

 

  As we have very limited storage space at location 150, 
Sectionwise shifting of Tower material from location 149 to actual 
working site under progress by means of Poclain as well as 
headloading.  

 

  Also due to challenging terrain of sahyadri hills, we have very 
limited working space for tower erection activity. Eg. Ground 
assembly of main leg extension members, K-frames need to done 
within the tower base area and material stacking & segregation 
being carried out alongside of leg A-B (which are exposed 
towards deep valley of about 2000ft)by preparing temporary 
platform by filling of earthen material. Also lifting/erection of 
assembled sections has to  be done inside of tower body, not 
from outside of tower body as in conventional method due to no 
space along the leg B-C, C-D & A-D. 

 

     

13.12.2020 K-frame  (+16M bottom part) fixed between leg C- D. Also K-frame K-
frame of (+16M bottom part)  ground assembly prepared for leg B- C. 
+16 M tower leg memberss assembled at ground of leg A & B.  

+25/+22 M 
ULE level 

  Tower material of section +9 Meter body extension shifted near tower 
150. 

 

     

14.12.2020 K-frame (+16M bottom part) fixed between leg B- C. Also K-frame 
(+16M bottom part)  ground assembly prepared for leg A- D, Hip 
bracings for leg C & D assembled at ground. 

+25/+22 M 
ULE level 

  Tower material cleat & plates of section +9 Meter & +0 Meter body 
extension shifted near tower 150. 

 

     

15.12.2020 K-frame assembly (+16M bottom part) fixed between leg A-D. Also, 
Hip bracings for leg C & D fixed. 

+25/+22 M 
ULE level 

  K-frame (+16M bottom part) ground assembly prepared for leg A-B. +9 
Meter leg members assembled at ground of leg A, B & C.  

 

  Shifting of scrap material from loc 150 by using poclain under progress  

     

16.12.2020 K-frame (+16M bottom part) fixed between leg A-B.  +9 Meter leg 
members erected for leg A, B & C. 

+09 M BE 
level 
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  Hip bracings for leg A & B assembled at ground, also K-frame ground 
assembly (+9 Meter part) prepared for leg B-C & C-D. 

 

  Shifting of scrap material from loc 150 by using poclain under progress 
as well new tower material for +0 Meter leg members shifted to tower 
150. 

 

     

17.12.2020 Hip bracings for leg A & B fixed., also K-frame  (+9 Meter part) erected 
for leg B-C & C-D. 

+09 M BE 
level  

  Tower material of section +0 Meter body extension shifted near tower 
150. 

 

  Ground assembly for K frames (+9 Meter part) of leg A-B & A-D done. 
+0 Mtr leg B assembled at ground. 

 

     

18.12.2020 K-frame  (+9 Meter part) erected for leg A-B & A-D. Also, +0 Mtr leg B 
erection completed 

+09 M BE 
level 

  Ground assembly for +0 Mtr k-frames prepared. And leg A,C & D 
assembled at ground. 

 

  Basic body material shifting under progress.  

     

19.12.2020  +0 Mtr level all 4 legs erected. All 4 legs K- frames also erected. +0 M BE 
level 

  Ground assemby for basic body legs done as well as basic body part-I 
bracings assembled at ground. 

 

  Basic body material shifting under progress.  

     

20.12.2020 Basic body all 4 legs erected. Basic body part-I bracings for leg C-D & 
B-C erected as well. 

Basic 
Body level 
(Part-I & II)   Ground assembly prepared of bracings for leg A-B & A-D.  (Part-I) 

  Ground assembly done for Part-II all legs & all bracings assembled. 

  Basic body material shifting under progress.  

  Scrap material shifting under progress.  

     

21.12.2020 Basic body Part-I  bracings erected for leg A-B & A-D. Basic 
Body level 
(Part-I & II) 

  Basic body Part-II all legs erected & also all bracings erected for Part-
II.. 

  Bottom cross arm level leg A assembled & erected. 

  Ground assembly for hip bracings of basic body Part-I & II prepared.  

  Basic body material shifting under progress.  

     

22.12.2020 Bottom cross arm level leg C & D assembled & erected. Bottom X- 
arm cage  

  Hip bracings for basic body Part I & II fixed.  Common 
plan 
bracing 
(CMB) 
fixed 

  Common plan bracings & hip bracings for +0 Mtr level assembled at 
ground and erected. 

  Also, Hip bracings & common plan bracings at +9 Mtr level assembled 
& erected for leg B & C 
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  Ground assmebly prepared for common plan bracings (25 Mtr 
extension) of leg A. 

 

  Basic body (cross arm section) material shifting under progress.  

     

23.12.2020 Hip bracings for +9 mtr level erected for leg A & D (CMB) 
fixed   Common plan bracings (25 Mtr extension) of leg A, B, C & D fixed. 

  Basic body (cross arm section) material shifting under progress.  

  Ground assembly of bottom cross arm level cage prepared.  

     

24.12.2020 Bottom cross aem cage erected and 3 legs above bottom cross arm 
level erected. 

Bottom X-
arm cage 
fixing   Cage bracings of B-C leg above bottom cross arm level erected. 

  Ground assembly prepared for middle & top cross arm cage  

     

25.12.2020 Above bottom cross arm cage erected for A-B, C-D & A-D leg.  Middle X-
arm cage 
fixing 

  Middle cross arm all 4  cages fixed and also Top cross arm all cages 
fixed. 

  Ground assembly of ckt-2 side Top cross arm (Box type) prepared.   

     

26.12.2020 Peak & ckt-2 side Middle & bottom cross arm assembled at ground.  

  Peak & ckt 2 side Top cross arm erected. Peak & 
Top Xarm 
fixed 

 
Ground assembly for Ckt 1 side cross arms started & erected as well. 

  Tower tightening work started.  

     

27.12.2020 Ckt 2 side Middle & bottom cross arm erected. Box X-Arm  

  Tower tightening work & fixing of shortage members under progress  

  center diagonal members for peak & top cross arm cage section fixed.  

  Ground assembly of polymer insulator alongwith hardware fittings 
done. 

 

  Insulator hoisting for ckt-1 side completed. Insulator 
hoisting 
u/p 
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K. Restringing of conductor & earth wire along with all accessories/ hardware 
fittings between span 149 to 151: 
 
The stringing activity taken up immediately upon completion of tower tightening 
works on 28th December 2020. Four set of lefty fixed for stringing in the span of 
location 149-150 & 150-151 (both circuits). Re-positioning of conductors on ground 
carried out before final sagging, as circuit 2 side conductors (span 150-151) shifted 
towards hillside (towards circuit 1) during back stay. 

All conductors of circuit 2 (between span 150-151) brought below circuit 2 by pulling 
through marking lead & then fixed with lefty for stringing. This activity took more 
time to re-arrange conductors in all phases of circuit 2 side before final sagging 
works. 

A proper stringing sequence has been followed while final sagging of conductors & 
earth wires. The rough sagging done for conductors for span 149-150 to ensure 
back stay for tower 150, before final sagging of span 150-151, as the tower 151 is 
on higher elevation than tower 150 & 149.  

(Images: stringing works) 
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Work progress as shared to SLDC : 

Date Activity (Duration-6 days) Remarks 

     

28.12.2020 Insulator hoisting for ckt-2 side completed. T&P 
Prepared   Tower tightness work under progress 

  Center diagonal members for middle & bottom cross arm sections 
are fixed. 

  stringing T&P ground assembly completed & 3 lefty fixed with top 
cross arm  

  Conductor identification & rough sagging works commenced for ckt -
2 side top phase between span 149-150 

Work 
started 

     

29.12.2020 6 conductors of Top phase final sag completed + 4 earthwire final 
sag completed for span between tower no 149-150-151. 

Top phase 
+ Earth 
wire 

     

30.12.2020 Final sag of 10 conductors completed for span between tower no 
149-150-151.. (Top phase) 

Top phase 

     

31.12.2020 Final sag of 14 conductors completed for span between tower no 
149-150-151.. (Middle phase) 

Middle 
phase 

     

01.01.2021 Final sag of 18 conductors completed for span between tower no 
149-150-151.. (Bottom phase) 

Bottom 
phase 

  Jumpering arrangement under progress  

     

02.01.2021 Jumpering works for both circuits completed & spacer dampers in 
both span (149-150-151) fixed. 

Jumpering 
& spacers 
fixing 

  Line charging clearance given to SLDC.  

 

The line was finally charged successfully on January 3rd ,2021.  
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Thank You!!! 
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Annexure A: Rainfall data from 
Tehsil office-Chiplun 
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52 | P a g e  T o w e r  r e s t o r a t i o n  r e p o r t  b y  J P T L  
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Annexure B: News cuttings on 
extended return monsoon   
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Annexure C: Feasibility study 
report on ERS 
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Annexure D: Bar chart for 
completion schedule projected by 

M/s.Greenmint  
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