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Abstract

The efficient functioning of antenna structures is critical for maintaining seamless astronomical
observations. However, prolonged exposure to the open atmosphere can lead to corrosion of crucial
components, compromising the overall integrity of the system. Among the affected antennas, the
Quadripod structure of the CO03 antenna has experienced the most significant corrosion,
necessitating urgent replacement to preserve the operational capabilities of the Giant Metre wave
Radio Telescope (GMRT).

This abstract presents a pioneering approach to address the corrosion issue by safely lowering the
entire antenna dish, including the Quadripod, to ground level around the concrete tower. This
method will enable the replacement of corroded Quadripod legs while avoiding the challenges and
risks associated with working at a height of approximately 25 meters above the ground.

The proposed procedure leverages advanced mechanical and electrical technologies to control the
lowering and raising of the antenna dish. The lowering process ensures careful and precise handling
of the delicate components, preventing any further damage during maintenance. The replacement of
the Quadripod legs will be conducted with meticulous attention to detail to ensure seamless
integration and alignment with the existing feed system.

Key aspects of the abstract include a thorough evaluation of the corrosion's impact on antenna
performance and an analysis of the proposed approach's benefits. By addressing the corrosion issue
promptly and replacing the deteriorated Quadripod legs, the GMRT can sustain its operational
capabilities, safeguarding uninterrupted data collection and analysis.

The abstract underscores the significance of this novel maintenance approach in mitigating risks
associated with corrosion and improving overall maintenance efficiency. By minimizing downtime
and streamlining the replacement process, this method optimizes antenna structure maintenance
while ensuring the longevity of the GMRT's functionality.

In conclusion, the introduction of a lowered maintenance procedure for the C03 antenna's corroded
Quadripod structure demonstrates the GMRT's commitment to maintaining its operational
excellence. This innovative approach provides a blueprint for effectively managing corrosion-
related challenges in other antennas, ultimately enhancing the performance and reliability of the
GMRT's communication infrastructure.
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1. INTRODUCTION
The National Centre for Radio Astrophysics (NCRA) located on the Pune University Campus is the

Radio Astronomy Group of Tata Institute of Fundamental Research (TIFR), established in the early
1960s. It is the premier institute for radio astronomy in India, operating under the Department of
Atomic Energy (DAE), Government of India, and is recognized as one of the world's leading
institutions in this field. The NCRA is responsible for the operation of the Giant Metrewave Radio
Telescope (GMRT), which consists of 30 identical steerable 45-meter diameter porous dish
antennas spread over a 25 sq. km area, working in unison with centralized control.

Out of the 30 antennas, 12 are operating in the central cluster, while the remaining 18 antennas are
placed on three Y-shaped arms with six antennas on each arm. The dish backup structure is made
from IS:1161 mild steel tubes of various diameters, supporting a stretched wire mesh made of
stainless-steel wires (0.5 mm diameter) forming the reflector surface of the antenna. The antennas
were fabricated and installed in the year 1996 and have been operating continuously, 24x7, 365
days a year.

Over time, some corrosion has been noticed on the members of the antenna structures, particularly
on the dish structures and the Quadripod legs (four legs supporting the Feed system) of several
antennas due to their exposure to the open atmosphere. Among these antennas, C03 antenna's
Quadripod structure is the most affected, and it has been decided to replace it with a newly
fabricated one as soon as possible.

Due to the difficulty of replacing the Quadripod at a height of approximately 25 meters above the
ground, the plan is to lower the entire dish (along with the Quadripod) to the ground around the
Concrete tower, replace the Quadripod legs, and then raise the antenna dish back to its original level
of 25 meters above the ground. This procedure will ensure the proper functioning of the antennas

and maintain the GMRT's operational capabilities.

2. OBJECTIVE AND SCOPE OF WORK

2.1. Objective
The objective of this project is to develop a comprehensive methodology for safely replacing

Quadripod (QPD) and Cage supporting structure (CST) structures within a complex system. The
methodology aims to minimize risks, ensure the continuity of operations, and maintain the overall

integrity of the system throughout the replacement process.

National centre for radio astrophysics —Giant meter wave radio telescope

Page 1




C03 Antenna lowering and QPD rectification

2.2.Scope of work
I.  Design and develop the procedure for the replacement of the QPD and CST structure:

e Preliminary Assessment: Conduct a thorough inspection of the existing QPD and
CST structures to identify any damages or wear.

o Design of Replacement Structures: Develop detailed engineering drawings and
specifications for the new QPD and CST structures to be installed.

e Material Procurement: Source and procure the required materials for the construction
of the replacement QPD and CST structures.

o Structural Analysis: Perform a structural analysis to ensure the new structures meet
safety and load-bearing requirements.

e Procedure Development: Create a step-by-step procedure for the safe removal of the
old QPD and CST structures and installation of the new ones.

II.  Design and analysis of Column structure required for lowering antenna:

e Requirements Gathering: Understand the specific requirements for the column
structure to facilitate the lowering of the antenna.

e Structural Design: Design the column structure considering factors like height,
weight-bearing capacity, and stability.

e Analysis and Simulation: Conduct a structural analysis and simulation to ensure the
column's integrity and safety during the lowering process.

III.  Fabrication of QPD, CST, and Column structure:

e Fabrication Plan: Develop a fabrication plan outlining the processes, materials, and
timelines for each component.

e Fabrication: Fabricate the QPD, CST, and column structure based on the approved
design and engineering specifications.

IV.  Lowering of antenna:
e Preparatory Steps: Ensure all safety protocols are in place and secure the area around the
antenna.
e Lowering Procedure: Follow the developed procedure to lower the antenna using the

designed column structure.

|
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V.  Replacement of QPD and CST structure:

e Dismantling Old Structures: Carefully remove the old QPD and CST structures following
safety guidelines.

o Installation of New Structures: Install the newly fabricated QPD and CST structures
securely in their designated positions.

VI.  Erection of antenna and its alignment:
e Erection Plan: Develop a plan for erecting the antenna on the newly installed structures.
e Alignment: Precisely align the antenna to the desired position for optimal performance.
VII.  Astronomical test:
e Test Execution: Conduct the astronomical test and analyze the data to verify the antenna's

functionality.

I —
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3. Design and develop the procedure

3.1. Preliminary Assessment

During the structural repair work on the RIM Section, it was observed that the QPD
(Quadripod) pipes exhibited heavy pitting. To assess the extent of pitting, visual inspections
were conducted, and a pitting depth gauge was used to measure the severity. Additionally,
the presence of holes in the QPD Bottom pipe was identified, which seemed to be caused by
water stagnation under the aluminium plate used for the mounting arrangement of the 50
MHz feed. This report outlines the findings of the pitting depth inspection conducted on the
two QPD legs, with a focus on C03 QPD, and proposes a plan for periodic checks and
comparisons to monitor any further deterioration.

Inspection Results:

C03 QPD Inspection (October 2018 and January 2020): The pitting depth inspection of C03
QPD was carried out on October 2018, and the readings obtained were as follows:

Location: Inspection of QPD which are resting on PRF 3, 7, 11, 15 are carried out and report
prepared

Pitting Depth:

2.8 mm max depth of pitting thickness observed on QPD resting on PRF 3
2.35 mm max depth of pitting thickness observed on QPD resting on PRF 15

2.19 mm max depth of pitting thickness observed on QPD resting on PRF 11
2.6 mm max depth of pitting thickness observed on QPD resting on PRF 7

O O O O

Observations: Heavy pitting observed and three holes are observed on QPD

structure

Recommendations: Considering the presence of holes and significant pitting in the QPD
pipes, it is essential to take preventive measures to mitigate further deterioration and ensure
the structural integrity of the equipment. The following recommendations are proposed:

Immediate Remediation: Holes on QPD structures are closed by two half sleeve pipes to
avoid further corrosion and entering of water inside the QPD structure

Inspection report is prepared for submission.
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3.2. Design of Replacement Structures

Based on the information provided, it appears that Tata Consultant Engineers (TCE) was
assigned a task to assess and propose a replacement method for the QPD structure. After
completing their assessment, TCE suggested two methods, namely Configuration 01 and
Configuration 02, for evaluation.

Configuration 01 involved designing a new tower and submitting the operation sequence for
review by GMRT.

PROPOSED CONFIGURATION OF TOWER (3.5mx3mx25m)
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In Configuration 02, TCE recommended a local repair method to address observed holes in
the structure. However, during inspection, it was discovered that heavy pitting affected the
entire length of the pipe, making the local repair approach insufficient.
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Due to the high costs and time requirements associated with both proposed methods, GMRT
decided to explore an old conventional method that was used during the original
construction of GMRT.

After that we have requested to TCE to design and make drawing of the QPD structure, and
during this process, they must carefully consider the offset values of Legl and Leglx. These
offset values play a crucial role in the assembly of the QPD structure.

Additionally, to address the issue of water stagnation at the RIM joints, we have proposed
new connector boxes. These new connector boxes are designed to prevent water stagnation
problems, ensuring better performance and longevity of the QPD system.

Building on the success of the new connector box prepared for RIM junction, we have
requested TCE to design the connector junction. This connector junction should be based on
a similar concept to the new connector boxes, effectively resolving any water stagnation
issues that may have occurred at the junction points of the QPD structure.

By paying attention to the offset values and implementing the new connector junction, we
aim to create a highly efficient and reliable QPD structure that can withstand water-related
challenges, improving its overall performance and usability.

I
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LEG 1X EG1
35.0
MOVED FOR ACHIEVING 550.75
L1 AND L1X FIXTURE a—p
CONFIGURATION
111.0 Al

OFFSET DISTANCE TO BE MOVED 291.69
FOR ACIEVING L1X FIXTURE i

As per TCE's calculations and the corresponding drawing, the offset between Legl and
Leglx has been determined. On the bottom side, where the QPD is resting on the PRF, the
offset is measured to be 55.29 mm.

On the CST end, the offset is found to be 17.3 mm. This measurement indicates the
difference in position between Legl and Leglx at the CST end.

3.3. Material Procurement

We have started by identifying the key items critical for procurement, as well as those with
significant lead times. These are crucial to ensure smooth and timely project execution. To
track progress and meet target dates effectively, we have developed a Gantt chart and a
comprehensive tracking mechanism.

The Gantt chart provides a visual representation of the project schedule, outlining the tasks,
their dependencies, and the timeline for completion. It allows us to monitor the progress of
each task and identify any potential delays early on. By using this tool, we can proactively
address any issues that may arise and take corrective actions to keep the project on track.

The tracking mechanism complements the Gantt chart by providing real-time updates on the
status of procurement activities. It enables us to monitor the actual progress against the
planned milestones and target dates. Through this mechanism, we can identify any
deviations

S e 132 5 [T e 1 e B et Lo )
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from the schedule promptly and implement necessary measures to mitigate risks and
maintain the project's progress.

With the Gantt chart and tracking mechanism in place, we are confident that we can
effectively manage the procurement process, ensure timely delivery of critical items, and
ultimately achieve our project's objectives as per the established target dates

CST bearing, IS1161 pipes are some example of critical items which we have tackled with
procurement plan.

3.4. Procedure Development

The Procedure was made as per the erection procedure done during the erection phase and It is

as follows

34.1.

3.4.2.

3.4.3.

3.4.4.

Erection and alignment of the Erection columns on the RCC foundation block around the

RCC tower as per the attached drawing, by using the required crane and theodolite for
checking the plumb of the lifting columns. Each of the lifting structural columns is 24 meters

long and is made through 5 segments (3 nos. 6m long and 2 nos. 3m long).

After erection and alignment of four Lifting columns, undertaking fitting of all purlins, cross
bracing pipes to the lifting columns with the help of fasteners, welding, etc. as per the
attached drawing. Installation of 4 nos. Electric winch machines on the RCC Foundation

Blocks around the antenna concrete tower.

Installation of 4 nos. Electric winch machines on the RCC Foundation Blocks around the

antenna concrete tower.

Carrying out weaving of wire rope coming out from the rope drum over the diverter pulleys
through the Lifting columns up to the height of around 24 meters. There are about 6 falls of
wire rope & one winch machine wire rope length will be around 300 meters wound on the
rope drum. All the necessary lifting accessories such as D-shackles, U-clamps, lifting hooks,

slings, etc. will be used to connect the rope to the final lifting point.

First, remove three pipes i.e. Erection cradle bracing from the location of PRF 03. For removal of
these pipes, remove the present assembled fasteners of M24 size with the help of a nut splitter/

cutter/ grinder, etc. as suitable.

National centre for radio astrophysics —Giant meter wave radio telescope
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After this remove further three pipes i.e. Erection cradle bracing from the location of PRF 07 by the
same procedure

3.4.5.

3.4.6.

3.4.7.

3.4.8.

3.4.9.

3.4.10.

3.4.11.

3.4.12.

3.4.13.

3.4.14.

3.4.15.

3.4.16.

3.4.17.

Finally remove further three pipes i.e. Erection cradle bracing from the location of PRF 15

Total of about 400 fasteners will be required to be removed to dismantle all the 12 bracing -

pipes. For this work, the hanging platforms are essential at a height of 20 meters.

After removal of the joining fasteners of M24 size between the Cradle and Dish and the
Erection of bracing pipes from 20-meter height, lower the antenna dish with the help of
winch machines & rest/ lock the dish on the four foundation blocks of about 1.2 meters

height above the ground.

Provide a minimum of four supports to the PRF numbers 3,7,11& 15 on which QPDs are

resting to avoid vibrations/ fluctuation near the feed turret

Provide/ fabricate support structure to the feed turret on the cradle base frame.
Remove old QPD Legl X which is resting on the PRF03.

Remove old QPD LeglX which is resting on the PRF11.

Remove old QPD Legl which is resting on the PRF07.

Remove old QPD Legl which is resting on the PRF15.

Remove old CST & feed turret assembly.

Carry out the alignment of the new CST & feed turret assembly with the help of theodolite
to the required focal point by using/ making a proper stool which is to be properly bolted to
the Cradle structure. For achieving this, use the collimation plane marking for getting the

required F/D ratio of about 18570 mm.
Installation of new QPD Legl which is resting on the PRF number 07.

Installation of new QPD Legl which is resting on the PRF number 15.

National centre for radio astrophysics —Giant meter wave radio telescope
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3.4.18.

3.4.19.

3.4.20.

3.4.21.

3.4.22.

3.4.23.

3.4.24.

3.4.25.

3.4.26.

3.4.27.

3.4.28.

Installation of new QPD LeglX which is resting on the PRF number 03.
Installation of new QPD LeglX which is resting on the PRF number 11.

Preparation of all 12 erection bracing pipes (¥219mm & 273mm) with star plate

connection as per the attached drawing.

Before the erection of the dish put all 8 inner PRFs on the Cradle base frame. The weight of
one inner PRF is around 100kg.

Conduct the load test.

Complete the 40-ton dish erection work up to the height of 20 meters with the help of winch

machines.
After erection, dish entering, levelling & alignment work with the help of theodolite.

Fixing of all 12 bracing pipes/ dish to cradle joining pipes. It includes star plate welding, and
M?24 bolts — about 400 nos. torqueing work up to the value of 106 kg-m with the help of a

torque wrench.
After star plates welding, and bolt torqueing, release the load of winch machines.

Dismantling of Lifting columns set-up including winch machines and making the site clear

for usual antenna rotation.

Inspection of the said site work in all respects for the satisfactory completion and its
acceptance to the owner and handing over the subject antenna to the owner for GMRT

operation.
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4. Design and analysis of structures
For completion of replacement we need to design column, T bracket, Hub resting stool, pulley block.

4.1. Column Design and Analysis

Based on the Finite Element Analysis (FEA) conducted by Tata Consulting Engineers
(TCE) for the column structure at full load condition with 40 Ton load on four columns, the
stress values and maximum deflection have been determined. The objective of this analysis
is to ensure that the column design can handle the challenging and critical task of supporting
the antenna and accounting for fouling members, wire ropes, and their routes during the
lowering of the antenna.

The material considered for the column structure is MS E250, and the design criteria are as
follows:

Yield strength: 230 MPa
Allowable stress: 0.75 of yield strength, i.e., 172 MPa
The maximum vertical deflection allowed at full load condition is 25 mm.

In the FEA, the worst-case scenario was considered, where the load is applied on only three
columns.

Case 1- Load on Four column

Case 2 Load on three column

Sr no Load case Max Equiv. stress | Allowable stress | Design margin
MPa MPa

1 Case 1 64.6 172.5 2.7

2 Case2 71 172.5 2.4

And Deflection results are as below

Srno Load case Max Deflection mm Allowable deflection mm
1 Casel 13.5 25
2 Case 2 18.8 25

Based on the FEA analysis and the practical measurements conducted, it can be concluded
that the lifting columns are safe to use. The FEA analysis likely indicated that the stress
values and maximum deflection at full load condition are within acceptable limits, ensuring
the structural integrity of the columns under the specified loading conditions.
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Additionally, theodolite measurements were performed to check the alignment of the
columns, and the results show that the alignment is within the limits specified by IS12843
tolerance for the erection of steel structures. According to this standard, a tolerance of up to
30 meters has a permissible deflection of £25mm.

Furthermore, a practical deflection test was conducted with a 1-ton load applied for 24
hours. Presumably, the deflection observed during this test was within acceptable limits,
confirming the stability and performance of the lifting columns under practical conditions.

Combining the FEA analysis, theodolite measurements, and the practical deflection test, it
can be confidently stated that the lifting columns meet the safety requirements and are
suitable for their intended purpose.

C: Copy of Copy of Static Structural
Force 6

B: Copy of Static Structural = .

Force 8 h Time: 1. s

Time: 1.5

[l Force: 65400 N
B Force 2: 65400 N
[§ Force 3: 65400 N F
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[B Force 6: 65400 N

| Force: 49050 N| o
| Force 2: 49050 N
B Force 3: 49050 N
B Force 4: 45050 N
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|8 Force 7: 45050 N
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Figure 6 - Load on Lifting Column for Load Case-1

Load Case-1: Lifting Column with total load acting on 4 columns
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Note: As shown in Figure above, maximum local stress of 173.6 MPa
is observed on a very small area which is less than 5% of the whole

area of Lifting Column. Hence, this localized stress can be neglected. R
Maximum global stress in the Lifting Column is observed to be 64.64 Isometric View Plan View

MPa.
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Load Case-2: Lifting Column with total load acting on 3 columns
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4.2. Hub Stool resting design
After lowering the antenna, it must rest on some kind of platform. The task of designing the
load resting stool has been assigned to TCE.

The specifications provided for the load resting stool are as follows:
Maximum intended weight to be rested on each stool: 40 tons.
Maximum vertical load on each stool: 10 tons.

Height of the stool: 1200 mm.

Diameter of the stool: 500 mm.
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Material considered for the stool: E250, with a yield strength of 230 MPa.

To ensure safety, the design must have an allowable strength less than 172.5 MPa, which is
75% of the yield strength of the chosen material.

TCE will need to design the load resting stool to withstand the maximum vertical load of 10
tons while ensuring that the stress in the material does not exceed the allowable strength of
172.5 MPa. This design must also account for any potential factors such as environmental
conditions, dynamic loads, and safety factors to ensure the stability and reliability of the
stool. Once the design is completed, it can be fabricated and used to safely support the
antenna and its associated load.

Based on the analysis of three iteration cases, a pipe size of 300NB (Nominal Bore) with a
thickness of 10mm has been selected. In this analysis, the maximum equivalent stress is

approximately 132.9 MPa, and the deformation is around 0.64 mm.

I —————
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4.3. Pulley Block design
Following are the points consider during the design of pulley block

Design Challenge: The main challenge is to design a pulley block that can handle a load of
10 tons on each pulley.

Pulley Block Assembly: The task involves finalizing all the components required for the
assembly of the pulley block. This includes selecting appropriate items such as pulleys, wire
ropes, and the shaft diameter.

Wire Rope Selection: Wire rope diameter needs to be chosen carefully to ensure that it can
lift the maximum load of the dish while keeping it as small as possible.

Three-Sheave Pulley Design: The design selected for the pulley block involves using a
three- sheave system to handle the maximum load effectively.

Fabrication and Welding: The pulley block is fabricated using a high-quality welder. A non-
destructive Ultrasonic Testing (UT) is conducted on the welding joints to ensure welding
quality.

Stress Relieving: Stress relieving is carried out after welding to eliminate stress that occurs
during the welding process, ensuring the pulley block's structural integrity.

Shaft Material: The material for the shaft is selected according to IS 1570 Part 4 and is
designed to handle a load of 10 tons in both shearing and bending conditions.

Allowable Stress: The allowable shear stress for the selected shaft material is 187.5 MPa,
and the allowable bending stress is 375 MPa.

Stress Calculations: Shear stress and bending stress are calculated for the given load. The
calculated shear stress is 39 MPa with a 4.8 design margin, and the calculated bending stress
1s 128 MPa with a 2.9 design margin.
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4.4.7 bracket
The T-bracket is a component that is attached to the pulley block, specifically the hook
pulley block. Its purpose is likely to serve as a hook or attachment point for lifting
operations. It is designed to complement the functionality of the pulley block, allowing for
the efficient and safe lifting of heavy loads.

The fabrication process for the T-bracket involves welding, and after the welding process,
stress relief is carried out. Stress relief is a heat treatment process that helps to reduce
internal stresses in the material caused by welding. This step is essential to ensure the
structural integrity and longevity of the T-bracket.

Additionally, the welding quality is checked using Dye penetration (DP) and Ultrasonic
Testing (UT). UT is a non-destructive testing method that uses high-frequency sound waves
to detect flaws, defects, or inconsistencies in welded joints. By conducting UT, the quality
of the welding can be verified, and any potential issues can be addressed before the T-
bracket is put into service.
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4.5. Foundation Block
Foundation block design is a crucial aspect of construction as it bears the main load from the
columns and transfers it to the ground. To undertake this task, Tata Consultant Engineers
was assigned to design and calculate the grade of cement and steel reinforcement (bars)
required for the foundation blocks. The maximum vertical loading on each block is

considered to be 15KN, while the maximum horizontal pulling force is taken as 100KN on
each block.

For the design process, the safe bearing capacity of the soil was determined to be 25KN/m2
based on the plate load test conducted at the site by M/s Durrocrete Engineers Pvt. Ltd.

Once the design was received from the consultant engineer, the construction order was given
to Precast Pvt. Ltd. to manufacture these foundation blocks. To ensure the quality of the
blocks, two compressive strength tests were performed, one after 7 days and the other after
28 days of curing.

During testing, the compressive strength of the foundation blocks was found to be 54MPa,
which is higher than the acceptable limit of 30MPa for M30 grade concrete. This indicates
that the blocks possess excellent strength and should meet or exceed the required safety
standards for their intended use in the project.

After running the structural analysis we get the following results

Maximum settlement
(mm)

Allowable settlement
(mm)

Max. Soil pressure
(KN/m?)

Allowable soil pressure
(KN/m?)

2.82

11.79

58.62

245
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5. Fabrication of structure

5.1.QPD & Fixture fabrication

To obtain the precise offset as specified by Tata Consultant Engineers (TCE), they provided
a fixture drawing that guides the fabrication process. This fixture drawing ensures that the
exact offset is achieved at both ends of the QPD.

Upon receiving the fixture drawing, two setups were fabricated to create one set of QPD
fabrication at a time, including leg 1 and leg 1x. Throughout the fabrication process, the
offset was carefully checked using a theodolite. Theodolites are precision instruments used
for measuring angles in both the horizontal and vertical planes, making them suitable for
accurately determining the offset as required by the design.

Reports were prepared to document the measurements and ensure that the fabricated QPDs
meet the specified requirements. These reports likely include details of the measured offsets,
any adjustments made during fabrication, and verification that the final QPDs conform to
TCE's design standards and specifications. This meticulous approach helps guarantee the
quality and accuracy of the fabricated QPDs for their intended application.

During the fabrication of the QPDs, welding quality and dimensional measurements are
typically recorded as part of the quality assurance and control process. These records are
essential to ensure that the fabricated QPDs meet the required standards and specifications
set by Tata Consultant Engineers (TCE).

o Welding Quality: The welding quality is crucial for the structural integrity and safety
of the QPDs. Welding parameters, such as welding technique, welding current,
voltage, travel speed, and filler material, are closely monitored during the fabrication
process. Welding inspections and tests, such as visual inspection, dye penetration
tests are conducted to assess the soundness of the welds. Any defects or deviations
found during these inspections are recorded, and necessary corrective actions are
taken to ensure the welding quality meets the specified standards.

o Dimensional Measurement: Precise dimensional measurements are vital to ensure
that the fabricated QPDs have the correct geometry and dimensions as per the design
requirements. These measurements are recorded to verify that the QPDs meet the
specified tolerances and alignment criteria.

I —————————————————y
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6. Lowering of Antenna

6.1. Modification of column bracings
During the erection of the column, an issue was identified where certain bracing members
were obstructing the antenna. This concern was promptly addressed, and all designers were
involved in discussions to find a suitable solution. To gain further insights, we thoroughly
examined old GMRT erection photos, which had faced a similar problem.

After careful analysis, we made modifications to the fabrication process, incorporating
changes based on what was observed in the old GMRT erection photos. These modifications
were aimed at ensuring that the bracing members do not interfere with the antenna's
functioning and movement.

The following images provide a visual representation of the work carried out, showcasing
the adjustments made during the fabrication process:
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Bracing members are fouling @ Yoke body

By addressing the bracing member fouling issue and implementing the necessary changes,
we have taken proactive measures to ensure the smooth and unobstructed functioning of the
antenna during its operation. These modifications enhance the overall efficiency and
effectiveness of the column's erection, contributing to the successful completion of the
project.

6.2. Preparatory Steps

Before lowering the antenna, it is crucial to follow a set of preparatory steps to ensure safety
and proper execution

» Safety Assessment. Conduct a thorough safety assessment of the entire lowering
operation. Identify potential hazards and implement necessary safety measures to
protect personnel and equipment.

» Equipment Inspection: Inspect all equipment, including winches, Lifting hooks, and
cables, pulleys to ensure they are in good working condition and meet safety
standards.

» Weather Check: Check weather conditions to ensure it is safe to proceed with the
lowering operation. Avoid high winds or adverse weather that could jeopardize the
safety of the process

» Secure the Area: Clear the area around the antenna to prevent any obstructions or
potential hazards during the lowering process.
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» Personal Protective Equipment (PPE): Ensure all personnel involved in the
operation wear appropriate PPE, including helmets, safety harnesses, gloves, and
other required safety gear.

» Column alignment: The columns have been carefully aligned using a theodolite, and
upon inspection, it is confirmed that the erected columns are within the specified
tolerance limits. This alignment and compliance with tolerance standards are
essential to ensure the stability and structural integrity of the columns during the
antenna lowering process we have also taken stability certificate from certified
structural engineer

A load test has been conducted on the columns to assess their structural strength and
capacity. During the load test, a predetermined amount of weight or load was applied
to the columns, and their response was carefully monitored and analysed. The
purpose of this load test is to verify that the columns can safely withstand the
expected loads during the antenna lowering process without experiencing any
significant deformations or failures. By performing this test, we can ensure that the
columns are robust enough to support the antenna lowering operation with a
sufficient safety margin.

» Winch machine test: The winch machine synchronization has been meticulously
checked and calibrated to ensure smooth and coordinated operation during the
antenna lowering process. All winches involved in the operation have been
synchronized to work in unison, allowing for precise control and preventing any
unbalanced forces that could jeopardize safety.

Additionally, a comprehensive load test has been conducted on the wire rope to
evaluate its strength and reliability. During the load test, the wire rope was subjected
to a predetermined load that represents the expected forces during the antenna
lowering process. The wire rope's performance, including its tensile strength and
elongation under load, was closely monitored and evaluated. This load test ensures
that the wire rope is in optimal condition and capable of safely handling the
anticipated stresses during the operation. By completing these tests, we can
confidently rely on the winch machine and wire rope to facilitate the smooth and
secure lowering of the antenna.

» Pulley block system: The pulley block alignment has been meticulously verified to
ensure smooth and efficient operation during the antenna lowering process. Proper
alignment is critical to minimize friction and reduce wear on the pulley block,
allowing for smooth movement of the wire rope.

In addition to alignment, the pulley block has undergone a thorough welding process
to ensure its structural integrity and reliability. Skilled welders have used appropriate
welding techniques and high-quality materials to reinforce the pulley block's
components, ensuring it can withstand the anticipated forces and stresses during the
antenna lowering operation.
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The combination of precise alignment and robust welding ensures that the pulley
block will function seamlessly and safely, contributing to the overall success of the
antenna lowering process. These measures provide confidence in the equipment's
performance and contribute to a safer working environment for the team involved in
the operation.

» Wind monitoring: It is an essential part of the preparatory steps before lowering the
antenna. It involves continuously monitoring the wind speed and direction in the
vicinity of the antenna and surrounding structures.

To achieve accurate wind monitoring, an anemometer or wind monitoring system is
typically installed at Jog shed which is near to CO03 antenna structure. The
anemometer measures wind speed, and in some cases, a wind vane may be used to
determine wind direction.

The data collected from the wind monitoring system provides crucial information
about the prevailing wind conditions. It helps in assessing the potential risks
associated with lowering the antenna during windy conditions. High winds can
create additional stresses on the structure and the lowering equipment, potentially
compromising the safety of the operation.

Based on the wind monitoring data, the team involved in the antenna lowering
process can make informed decisions about whether to proceed with the operation,
delay it until safer conditions are present, or implement additional safety measures to
mitigate the effects of the wind.

By considering wind monitoring as part of the preparatory steps, the team can ensure
the safety of personnel, equipment, and the antenna structure during the entire
lowering process. This proactive approach helps minimize risks and enhances the
overall efficiency and success of the antenna lowering operation

7. Replacement of QPD & CST

7.1. Dismantling of old structure and installation of new
After the antenna lowering process was completed successfully, we proceeded to create a
fixture and reference table to securely rest the CST structure. This fixture and reference
table will prove to be highly beneficial during the installation of the new CST structure, as it
will ensure precise alignment and positioning.

With the fixture in place, we initiated the gas cutting procedure on the QPD structure at its
base. This procedure was carried out meticulously and in adherence to safety protocols to
remove the QPD structure effectively. After that we have lifted the QPD structure with the
100 Meter crane.

By employing the fixture and reference table, we can maintain the structural integrity of the
CST and facilitate a smooth installation process. Additionally, the careful execution of the
gas cutting procedure on the QPD structure ensures a safe and efficient dismantling process.
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To enhance the strength and stability of the base where the QPDs are resting, a half sleeve
was welded on the PRF. This welding procedure was carried out with precision and attention
to detail to ensure a secure and robust connection.

7.2. Alignment of CST

During the inspection of the old CST structure, we observed a deviation where the CST was
shifted to one side, resulting in misalignment with the centre of the dish structure.
Recognizing the importance of proper alignment for optimal performance, we promptly
decided to address this issue.

To rectify the misalignment, corrective measures were undertaken to realign the CST with
the centre of the dish structure. Skilled technicians and engineers collaborated to ensure
precise adjustments and positioning.

A comprehensive report detailing the observation, corrective actions taken, and the
realignment process was meticulously prepared. This report includes detailed
documentation, photographs, and relevant data to provide a clear understanding of the
situation and the steps taken to resolve it.

The report was then circulated to all concerned. Disseminating this information ensures that
everyone involved is aware of the corrective actions and the impact on the overall project.

By making these necessary corrections and realigning the CST with the dish centre, we have
taken proactive steps to optimize the antenna system's performance and guarantee the
highest level of functionality and precision. The prompt action and transparent reporting
demonstrate our commitment to maintaining the integrity and efficiency of the antenna
infrastructure.
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8. Erection of antenna
After the successful installation of the new QPD and CST structure, we are now prepared to
lift the antenna. Having previously executed the antenna lowering process with success, we
have the confidence and experience to proceed with this task once again. However, we
acknowledge that wind conditions are a critical factor that needs to be continuously
monitored to ensure the safety and stability of the lifting operation.

o To verify the alignment of the antenna after its erection, a meticulous alignment

check was conducted using a theodolite. The alignment was assessed at four
positions - 0 degrees (PRF1), 90 degrees (PRF13), 180 degrees (PRF09), and 270
degrees (PRF05)
- to ensure that the dish is fitted level and accurately positioned in relation to the
reference points. This alignment verification is essential to ensure precise pointing
and accurate operation of the antenna during its usage. The dish collimation is within
4mm and AZ angle deviation in theodolite is observed in +2 mm

With safety as our utmost priority, we will closely monitor the wind conditions
during the entire lifting process. If wind speeds exceed safe operational limits, we
will delay the lifting operation until wind conditions are favourable. By closely
adhering to safety protocols and continuously monitoring wind levels, we will ensure
the secure and efficient lifting of the antenna, maintaining the integrity of the
structure and the safety of all personnel involved.

o After measuring the focal length of the antenna before replacement of QPD we
found a deviation of 24 mm on the higher side compared to the theoretical value of
focal length, we took corrective actions during the erection of the QPD and CST
structures to rectify this issue.

During the measurement process, precise instruments, such as theodolites was used
to obtain accurate distance readings.

Our commitment to precision alignment and safety measures ensures that the
antenna is optimally positioned for its intended functions, guaranteeing reliable and
accurate performance in its future operations.

o After completing the alignment of the dish, the next phase involved the fitting of the
inner PRF and the mesh. This step is crucial in ensuring the structural integrity and
precise positioning of the antenna.

The inner PREF fitting process involved carefully securing the PRF components to the
appropriate locations within the antenna system.

Simultaneously, the mesh fitting process was initiated to install the antenna mesh
surface. The mesh is a critical component of the antenna, as it shapes the parabolic
surface necessary for proper signal reflection and transmission. The mesh fitting
process requires meticulous attention to detail to ensure a uniform and tensioned
mesh across the entire dish surface.
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Once the mesh fitting was complete, the mesh alignment process followed. This step
involved verifying that the mesh was accurately positioned and maintained its
intended parabolic shape with the use of theodolite. Precise adjustments were made
to ensure optimal alignment, allowing the dish to perform with maximum efficiency
in signal reception and transmission.

During the entire process of inner PRF fitting and mesh installation, strict quality
control measures were implemented to guarantee the accuracy and integrity of the
antenna structure. The success of these fitting and alignment processes is essential to
achieve optimal performance and reliability of the antenna in its operational
environment.

The next step in the erection process is to thoroughly check the servo drive system
after the installation of the new QPD and CST components. This verification
involves multiple assessments to ensure the smooth and efficient operation of the
servo drive system.

Current Level Verification: We will meticulously verify the current level in the servo
drive system to ensure it is within the specified operating range.

Unbalance Condition Check: We will carefully inspect the servo drive system for
any unbalance conditions that may have occurred during installation or adjustments.
Unbalance in the system can lead to irregular forces or vibrations, potentially
affecting the antenna's stability and performance. We successfully tested current and
unbalance condition and found that all parameters are within the range.

9. Astronomical test
After the successful testing of all drives and the completion of the Feeds installation, the
antenna is now ready for astronomical observations. As part of this phase, a critical check

known as the fringe count check is performed using well-known astronomical sources, such
as 3C48, 3C147, and 3C286.

These astronomical sources, 3C48, 3C147, and 3C286, are considered standard calibrators
in radio astronomy due to their well-defined and stable radio emission characteristics. They
serve as reference points for the fringe count check and provide a reliable basis for assessing
the accuracy of the antenna's interferometric observations.
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10. SUMMARY

Based on the successful implementation of various improvements, including lowering the
antenna, replacing the QPD, CST structure, adjusting the feed on the center axis, and
matching the focal point near to the theoretical value, it can be concluded that these
enhancements have significantly increased the overall performance and lifespan of the
antenna. The combined efforts have led to improved signal reception and optimized antenna
functionality.

Band 5 increased by 19.5%
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Photographs

Pulley block

Cross bracing

Lifting column

GA arrangement for load test

Load concrete block

Foundation block

Step By Step Procedure
Concrete Block of 20 Ton capacity

Plate Load test- soil Bearing Capacity Concrete Block installation

Concrete block is made as per 15 516 M30 grade
having compressive strength 54 N/mm2

National centre for radio astrophysics —Giant meter wave radio telescope

Page 30




C03 Antenna lowering and QPD rectification

Fabrication work- Pulley Block section

UT Test

I -
DP Test

Pulley Block section fabrication

Pulley block assembly
B :

There are 6 Pulley is each pulley block section
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Lifting Hook & T- block Fabrication work

e E—— — ,‘__‘_ _ ' /|

Lifting column total height is 24 mtr. Mainly divided in to 5 parts3 parts of 6 mtr.
and two parts of 3 mtr. And it is made up in the angle and Square tube structure.
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Erection Column alignment checking
=T B e
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Accuracy of column is maintained within
15 mm As per 1S 12843 acceptance limit of
the 25 mtr structure is 25 mm

Quadripod legs Fabrication
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Fabicatio_n Work related toCO Antenna

Feed Turret in SS material Testing of Thin section bearing

Winch Machine testing at Ahmedabad
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Installation of Pulley Block section

Wire rope length
is approx. 250
mtr on each
winch machine

Hook Pulley
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Fabrication Work related toCO3 Antenna
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Installation of Inner PRF

R
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SR

National centre for radio astrophysics —Giant meter wave radio telescope

Page 40




C03 Antenna lowering and QPD rectification

Zero backlash
drive

Installation of I'eed drive system and Zero back lash gear box

Feed drive system

For more photos click on

Erection Photos - Google Drive
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C03 Antenna lowering and QPD rectification

ile : 9890278043
” Ja" 9"'“”4“ ” Mobile 3237337752

8308525252

PANDHARINATH P. MULEY

Specialist : Ha}ndling of heavy Equipments, Heavy Machinery loading, Unloading, Structurals,
Boiler Tank and Transformer all Steel Errection and Labour Supplier.

Email : ppmuley_52@rediffmail.com, ppmuley52@gmail.com Web : www.ppmuley.com

Bhagyashri Apts. Flat No. C- 4, Sambhaji Nagar, Alandi Road, Bhosari, Pune-39.

&

Date: 2-'?/ 522
To yo-80 -

The Project In-charge,
GMRT, Khodad
Subject: Antenna C03 lowering and erection work.
W.0. No. NCRA: WF099:PUB427:2021/WO006 dated 06/04/2022

Inspection call for: e \& T vt Ch&(‘)l:\\-\é Ao coluwd Ao haangulaey
Al @ 1Rk Y-

Dear Sir,

The following items are ready for your inspection. Kindly depute your authorized
representative to inspect the same at the earliest.

SR. ITEM QTY. | INSPECTION
NO. REMARKS
\ celumn o ‘b\'\o}oarul ox o8 - coxy\ved o

COWACY  Loehd \evohs af VB X | trockery | NSUa) \nepechie)
(s a)) JunchHens -

7 1 Gicdex o 1§ sae.
Yedegah: of s12e [FORSTsY
tos\adled - lap foroy
o% .
— Gwaex @ \\Eoade .
Lap I s cean
Ne\&\a RearBlcarion W 2hven
to~ P owe on . Colbn Y .

. &e,?cﬂj QJ'TGQ/\’)‘ZGI .

L

Thanking You,

For M/s PANDHARINATH P. MULEY

‘Pandharinath R Muley

* Proprietor

National centre for radio astrophysics —Giant meter wave radio telescope
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/ Ll
” Jdt' q“”cdé " Mobile : 9890278043

PANDHARINATH P. MULEY

Specialist : lhy\dling of heavy Equipments, Heavy Machinery loading, Unloading, Structurals,
Boiler Tank and Transformer all Steel Errection and Labour Supplier.

Email : ppmuley S2@redifinail.com, ppmuley52@gmail.com Web : www.ppmuley.com

Bhagyashri Apts. Flat No. C- 4, Sambhaji Nagar, Alandi Road, Bhosari, Pune-39.

Date: 9‘7‘51 22.
griopR”

o,

The Project In-charge,

GMRT. Khodad
Subject: Antenna €03 lowering and erection work.
\QA W.0. No. NCRA: WF099:PUB427:2021/WO006 dated 06/04/2022
Inspection call for: WAV Joiwt inepectio P For colump &° L ek

g‘\\'t\e\ @ \QMh e

Dear Sir,
The following items are ready for your inspection. Kindly depute your authorized
representative to inspect the same at the earliest.

SR. ITEM

QTY. | INSPECTION '

NO. REMARKS
oV | WA Jeat tespetion ek | o) - Afex. R Geake
ol 1aet Colutn to Givder  coluwh cleax ¢ M,
D1 Repest atinehed

s | | Wi

Thanking You,

<t B =i

For M/s PANDHARINATH P. MULEY

;Pandharlnaih PR Muley
|

Proorietor

National centre for radio astrophysics —Giant meter wave radio telescope
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C03 Inspection Report
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I Jac Gancst | B
8308525252
PANDHARINATH P. MULEY

Specialist : Handling of heavy Equipments, Heavy Machinery loading, Unloading, Structurals,
Boiler Tank and Transformer all Steel Errection and Labour Supplier.

Email : ppmuley_52@rediffmail.com, ppmuley52@gmail.com Web : www.ppmuley.com

Bhagyashri Apts. Flat No. C- 4, Sambhaji Nagar, Alandi Road, Bhosari, Pune-39.

Date: 27/512012-
To,
The Project In-charge,
GMRT. Khodad
Subject: Antenna C03 lowering and erection work.
S~ W.0. No. NCRA: WF099:PUB427:2021/WO0006 dated 06/04/2022
Inspection call for: Mc.l\‘-pa [+ lgf&cfy%g ]m])ﬁ T rse
Colamn Pace  PAE 3 | PRET
Dear Sir,

The following items are ready for your inspection. Kindly depute your authorized
representative to inspect the same at the earliest.

SR. ‘ ITEM QTY. | INSPECTION
NO. | REMARKS
T

i ‘“Cl"he& b¥acm
<

2 Cﬁhhtcf—rc_m_g N @ Eveckeon U_Sg\(\,f,l\\ej

| befween Tyian wlax Giyder Gnd h"uﬂ'l:]_@ Boit T’Q}\tem‘vﬁ.
' Colearrm :gﬁv Eice- PRE ©2 — PRE(]
Qx| Zevel - Om— &M — 2 Nex

b level €M —Aan) — 2Neg

S e Sm—tam — 2 Nex

P fevel 12 M = INo(adaitenaf)
€| Level laM e (B~ 2Nox fk
£ Lever I15mM 15 18 m— 2Ny
Thanking You,

s ~andharinath R Muley
&N s o\ et
¥ L .For M/s PANDEORIIRION p MULEY
Hc\d\ﬁovw\ bb'ﬁetg" F‘va;-ded due |-0 b‘a‘ace"'hq C“F‘FSP.’T ad i LEV9|

jﬁ‘f Yoye \'an‘t \'vj.
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e aundl il 9T
8308525252
PANDHARINATH P. MULEY

Specialist : Handling of heavy Equipments, Heavy Machinery loading, Unloading, Structurals,
Boiler Tank and Transformer all Steel Errection and Labour Supplier.

Email : ppmuley 52@rediffmail.com, ppmuley52@gmail.com Web & www.ppmuley.com

Bhagyashri Apts. Flat No. C- 4, Sambhaji Nagar, Alandi Road, Bhosari, Pune-39.

Date: ‘1@[522011
To,
The Project In-charge,
GMRT. Khodad
Subject: Antenna C03 lowering and erection work.
- W.0. No. NCRA: WF099:PUB427:2021/W0006 dated 06/04/2022

Inspection call for: e lined bvqci%\(;] I:mr)i{‘é—-(v%

Dear Sir,

The following items are ready for your inspection. Kindly depute your authorized
representative to inspect the same at the earliest.

SR. ITEM QTY. | INSPECTION
NO. REMARKS
nelenes byocing Commedung e A
= | | behcn Pesnals it Ny @ Eechem welday
RN omq Y gevde <) -

Golomn Fvel— PRE 15— pRE] @ Bt fﬁ%menf»g
d)oéexnel cn  OM 5 Em
brlevele om Em to Qm
& leel on Gm R b
d} levek on (2m B 1Sm
ey level on I5m o 18m.

Thanking You,

- Pandharinath R Mul%‘l

For M/s WMWATH P.MULEY

I ——
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C03 Antenna lowering and QPD rectification

e B on
8308525252
PANDHARINATH P. MULEY

Specialist : Handling of heavy Equipments, Heavy Machinery loading, Unloading, Strueturals,
Boiler Tank and Transformer alt Steel Errection and Labour Supplier.

Email : ppmuley 52@rediffmail.com, ppmuley52@gmail.com Web : www.ppmuley.com

Bhagyashri Apts. Flat No. C- 4, Sambhaji Nagar, Alandi Road, Bhosari, Pune-39.

Date: 2 7/5 IQC’?—?‘
To,
The Project In-charge,
GMRT, Khodad
Subject; Antenna C03 lowering and erection work.
s | W.0.No. NCRA: WI'099:PUB427:202 1/WQ006 dated 06/04/2022
Inspection call for:  |Inelived bves C{#\‘i s hy F\Er‘w‘m\

G luvny, Fuce — PRE T 4 PRED

Dear Sir,

The following items are ready for your inspection. Kindly depute your authorized
representative to inspect the same at the earliest.

SR. | ITEM QTY. INSPECTION
NO. REMARKS

e helined by®erg donpecttons
befodeen Tovanetlay  Girdex

6y Glumn ‘ch(gi PRFYHOPQM\

Wrlexel OM o &M — 2pvex
b Level EM o @M~ 2N
Crlexel M tn 19m— D uxg
Mlevel 12M ho 16m ~ LNegy
& Lexer ISM o 18M ~ AN

lON ® Bolt ‘kﬂ]ﬂ@ni«j
@ Byection me‘d,qﬁ

Thanking You,

) M ' Pandharinath B Muley
G oz At A
For s PANTSARRRIRR 1 o MULEY
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I et st | sl
8308525252
PANDHARINATH P. MULEY

Specialist : Handling of heavy Equipments, Heavy Machinery loading, Unloading, Structurals,
Boiler Tank and Transformer all Steel Errection and Labour Supplier.

Email : ppmuley_52@rediffmail.com, ppmuley52@gmail.com Web : www.ppmuley.com

Bhagyashri Apts. Flat No. C- 4, Sambhaji Nagar, Alandi Road, Bhosari, Pune-39.

Date: 3%{5[207_2_
To,
The Project In-charge,
GMRT, Khodad
Subject: Antenna C03 lowering and erection work.
\ W.O. No. NCRA: WF099:PUB427:2021/WO006 dated 06/04/2022
Inspection call for: ‘hc[\"rea %‘50«.{‘“ Q. IWI),_J—rOh
Column Peccet PAE ) toPRPLE

Dear Sir,

The following items are ready for your inspection. Kindly depute your authorized
representative to inspect the same at the earliest.

SR. ITEM QTY. | INSPECTION
NO. REMARKS
q ne lines breotn @-,mv\eclr_b“,;) bq_‘m}eep @ Efecten e iiin
Tr\‘C\Y\"(KQPY‘ bvoas Elmaef,? GD'V-L\\Mh HN% Irescdva ¢ j D:{z
Fhee @g- pak - PRE IS @ (ot ‘ngcem‘ﬁ of.
0y Lege] Om —Em —INex bwad“ug,

b Lever Bm o G —2 Noxg

Olevel M B Bm — 2008
12 level O — ( V& (adararel )y
KLcwezl M~ 5 m —9 Nex

b Level| lSm to lgm =2 Nex

Thanking You,

@J-’”N pangharinath R Mule Q&
S

FAG T TR

\ vﬂi —_ For M/S-PWWTH P.MULEY
& Addito QCﬁ ﬁ"ﬁ‘mrd,g_,a due 4< b‘sc».q"a G?_'[ge_# at \2m Level @P(

FVJ& ephuckon -
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C03 Antenna lowering and QPD rectification

'/ ! »
Mobile : 9890278043
Jac W Il 9527337752
% I 8308525252

PANDHARINATH P. MULEY

Specialist : Handling of heavy Equipments, Heavy Machinery loading, Unloading, Structurals,
Boiler Tank and Transformer all Steel Errection and Labour Supplier.

Email : ppmuley_52@rediffmail.com, ppmuley52@gmail.com Web : www.ppmuley.com

Bhagyashri Apts. Flat No. C- 4, Sambhaji Nagar, Alandi Road, Bhosari, Pune-39.

Date: QS/ 5/3012'
To,

The Project In-charge,
GMRT, Khodad
Subject: Antenna CO03 lowering and erection work.

W.0. No. NCRA: WF099:PUB427:2021/WO006 dated 06/04/2022

Inspection call for: ®lumb aligpment oF Palley bleCs

C

Dear Sir,

The following items are ready for your inspection. Kindly depute your authorized
representative to inspect the same at the carliest.

SR. ITEM OTY. INSPECTION ]
NO. | , REMARKS k|
Polley  blpex LUgh e n | LrKos! - Athianment c\')cck%) .
\
w it Pruamb | 1o bl & Pulley g ex -

- Rec Cicaten/ ﬁgedj)igmf:m

| Yeauesh gvea b BPmule
For Alley Mo\l Placed
SO he colMMpC

s AP vecdiligninent —
dos oAy HW‘;“V :
| | Repoxt \machtO“

Thanking You, L\w .

(i\g?i;@ Iﬂq = a%

For M/s PANDHARINATH P. MULEY

Pandharinath R Muley

Proprietor
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Scanned with CamScanner

e ——————————
National centre for radio astrophysics —Giant meter wave radio telescope

Page 98




C03 Antenna lowering and QPD rectification

” J‘u W ” Mobile:ggggggggg
8308525252
PANDHARINATH P. MULEY

Specialist : Handling of heavy Equipments, Heavy Machinery loading, Unloading, Structurals,
Boiler Tank and Transformer alt Steel Errection and Labour Supplier.

Email : ppmuley_52@rediffmail.com, ppmuley52@gmail.com Web : www.ppmuley.com

Bhagyashri Apts. Flat No. C- 4, Sambhaji Nagar, Alandi Road, Bhosari, Pune-39.

Date: 3o|g5 !9_09_9_
To,

The Project In-charge,
GMRT, Khodad
Subject: Antenna C03 lowering and erection work.

b W.0. No. NCRA: WF099:PUB427:2021/WO006 dated 06/04/2022

Inspection call for:  Cyechran We \Mﬂ (ﬂg P““_Qﬂ ble{\, fo Cal top F\q e .

Dear Sir,

The following items are ready for your inspection. Kindly depute your authorized
representative to inspect the same at the earliest.

SR. ITEM QTY. | INSPECTION
NO. REMARKS

| ron \
\) WaPec'(w G-l\qagﬁ V\k:.\c\,\'rﬂ % AN & Reet wun DP mof

P““E‘j loleey bose prali B cslum
l‘-,_\,? plafy

e G On PRE 3

D) Piral Weld yeghe

b On PAF (5

Thanking You, Qﬁ ,,;:{\ ’z—% %1'3

Pandharinath R Muley

ol

qg?

Proprietor

For M/s PANDHARINATH P. MULEY

I ——
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C03 Antenna lowering and QPD rectification

CO03 Inspection Report

]

Inspected By: Date Of Inspection: 36/5[269\9_
Inspection Detail: D P Teq ! L Weld  vidual
Sl Area / Part Description of Inspection Required Value Obseration
7| Pmpecton of wbldiny joink N\@g Rulby block  to Columy bem
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g~ \Eék\\n'b SaH
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W lmi'}:c'h‘on ﬁl L&}elc\i\\j Jt’st‘n‘]’;jﬂﬂ

p\lu@ﬂ bloek ]t;

N

Calum hap

-}

bk’ﬁ"e' Pre leaky dene O
pR"P- 4 E1og electiod

o =y We \d.«{"v\
A} &

oboul (o {9t phly any Qo

4

12 ANse horizeqfal (ot ~ | @ Rent D 1k

1§ b

roy e ie ) csulb

DA Ny Overheny  joint —-J&eﬁ weld jotnhy, — 'bge
~I

et o bocrvey

ad- | PG‘Cm}» B} ghbf)t?uﬁn-

J,l 'u"»aﬂ“f?ka qQl

ogein DP Tesk dome & fowd cabicfas
T Weld viewal| Cogriey c\&b{é ol weld Fened jim'a gah\%u
Remarks:

Inspected By

Sign

DJMOJM

Approved

Sign

o G
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C03 Antenna lowering and QPD rectification

: ) Mobile : 9890278043
Il Jac Ganedk || T 9527337752
8308525252

PANDHARINATH P. MULEY

Specialist : Handling of heavy Equipments, Heavy Machinery loading, Unloading, Structurals,
Boiler Tank and Transformer all Steel Errection and Labour Supplier.

Email : ppmuley_52@rediffmail.com, ppmuley52@gmail.com Web : www.ppmuley.com

Bhagyashri Apts. Flat No. C- 4, Sambhaji Nagar, Alandi Road, Bhosari, Pune-39.

Date: 29 |5[2029_
To,
The Project In-charge,
GMRT, Khodad
Subject: Antenna C03 lowering and erection work.

S~ W.0. No. NCRA: WF(099:PUB427:2021/WO0O006 dated 06/04/2022
Inspection call for:  Byeciten Lx\e\de‘:\j 5& p““ﬂ bloek o Col WLQF

Dear Sir,

The following items are ready for your inspection. Kindly depute your authorized
representative to inspect the same at the carliest.

SR. ITEM QTY. | INSPECTION
NO. REMARKS

N lm’?:c-h‘cm geme\d?ﬂ%ﬁ P\x“% AN Reet Tun DP Tec)
b\ee\\d‘m Coliown Top plate

Fired e ld yicual

G dn PRE T
b} On PAR N

Thanking You,
i =]

randharinath B Muley

For M/s PANDHARINATH P. MULEY

* Proprietor = 3

I ——
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C03 Antenna lowering and QPD rectification

C03 Inspection Report

Inspected By: Date Of Inspection: 29 [;51209_9—

Inspection Detail: DP et L wela ViQual

sl Area / Part Description of Inspection Required Value Obseration

i ['mf’{mf'fch c?ﬁ Uﬂéld—vw\q lO\v\ﬁ‘g "Q)‘S P\.\ Néy B looy tm Cha L *‘GP
o —TPre Leaindy covirebouk {07 blal] ot abwd (o cmﬂ

blate | PRE~[7 | RToe clertrele luxd o Weliry
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O Pty Sub‘)&lzgen‘,ﬂ feloks f¥—|’@3 Qo
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2 \haFetH‘cm ﬂl u}sidiﬂ joints i‘m Putu bloex o Glany fop
' Bl Preloate ot —Pis dee o o TR AT |
ke @R‘P -\ BT electrde| tx?d \@H we iy

? ANes hesizenta] jotnts — | () Reat |sun DP fest [earvied cub fof
\}\\e\&\:\c{‘\\\-&_ Dg%e(-!— Clonesved e
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Remarks:

Inspected By [\ v W (&WY\S Approved

Sign Sign
W 3
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C03 Antenna lowering and QPD rectification

YASHWANT NDT SERVICES

® Ultrasonic (UT) Testing

® Magnetic Particle Testing
Office : Jai Shivashankar Hsg. Soc. Ne.1, Sr. No.1419, Mhetrewasti, Chikhali, Pune - 411062.
Contact : +91 8888298642/ 7776933187 Email : yashwant.ndi@gmail.com

@ NDT Consultancy

® PMI Testing
® DYE Penetrant Testing

® Hardness Testing

ULTRASONIC TESTING REPORT

Report No:YNS/UT/34

Date: 27-04-2022

Name of the client

M/S NCRA-TIFR, Pune.

Part Description

Pulley Assembly Block

Material form As Welded
Temperature of job Ambient
Extent of testing 100%(Accessible Area)

Test Procedure Details

Technique used

A scan, Pulse echo, Direct contact

Equipment

Digiscan DS322 (Sr.No.DSC199AQ)

Couplant used

Qil

Acceptance Standard

ASME Sec.V,Sec.VIll Div.1App.12

Basic calibration block -

I. LW. V2 block. Job It Self

| Reference reflector

| DAC plotted using 19mm SDH block+6dB Add

Primary Reference 43.0dB
Search Search Type . Angle Referenc .
Uit | unicr | o | Seeot| | Freen | Sctle | Tgg®  Scanning
Probe Probe |search anfi Degre Ml-{z i level g (dB)
No. make unit e : (dB)
117 EEC Angle 8x9 70 4 ' 0-100 43.0 49.0
Cables used ] 1.5 mtrs long, co axial cables fixed with above probes as a single unit.
Evaluation Details :
; Observation
Sr. No. Size Qty.. i
Pulley Assembly Block
Weld Joints: Weld 16mm thk. to 10mm
: - tabl
1 thk.plate. Weld Length:1900mm 04 Nos e 2
Block Sr.Nos. 1,2,3,4

Note:1.NRI- No Recordable Indication

Client Representative | Witnessed By

BEST IN NDT & INSPECTIONS
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/

YASHWANT NDT SERVICES

® Ultrasonic (UT) Testing © PMI Testing s NDT Consultancy

* Magnetic Particle Testing ® Hardness Testing # DYE Penetrant Testing
Office : Jai Shivashankar Hsq. Soc. No.1, Sr. No.1419, Mhetrewasti, Chikhali, Pune - 411062,
Contact : +01 8888298642 / 7776933187  Email : yashwont.ndi@gmail.com

ULTRASONIC TESTING REPORT

Report No:YNS/UT/34 | Date: 27-04-2022

Name of the client ! M/S NCRA-TIFR, Pune. % e s
PartDescription | Pulley Assembly Biock R e N R
Material fom | As Welded Lot o]
' Temperatureof job | Ambient -
. Extent of testing ___;‘_1 00%(Accessible Area) i

(oo vty © g, - Test Procedure Details o TR W
l_Technique used  Ascan, Pulse echo, Direct contact : ;
| Equipment i Digiscan DS322 (Sr.No. DSC199AQ)
Couplantused L oll

Acceptance Standard ASME Sec.V,Sec. VIl Dw 1App 125

] | Basic calibration block | LW, V2 block. Job It Self = '

: Reference refiector | DAC plotted using 19mm SPH block-l—SdB Add.

3 | Primary Reference 43.0dB .

5 SS::;C ,h i Slj::;c Ih | T]g:e Size of| Angle Frequen | Scale R:f;:::c' Scanning_ e
! ! | search j‘ cy used in G gam level | -
| Probe Probe | search B | Degrg MHz i level . ( dB) oF s
No. ~_make unit | Mk s (dB)
s o 7 G EEC Angle 8x9 ! TD i --4 0-— 100 ; 430 > 490

!  Cablesused | 1.5mtrslong, co axial cables fixed with above probes as a smgle umt ;

: M ‘ ‘ Evaluatlon Details :
8r.No. size Q] OE:;";:::“ B
P ‘Wssembly Biock - ¥ : ' e

, | Weld Joints: Weld 16mm thk.to f0mm " 04 Nos. NRI-Acceﬁﬁl_;ig ‘
| thk.plate. Weld Length: 1900mm AR
' Block SrNos. 1,234 o g s Lo b Il N :
“Note:1. NRITNO Recordable Indication : ey e
Test perf | Client Representatrve _Witnassed,By A

L )

/WA anar K. Valohar
i ‘\ tDlplclli: in Mech.)

Scanned with CamScanner

Pu.\\t\[ bloc‘\ \Me.\dJG‘\W\‘ L% b o
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YASHWANT NDT SERVICES

e Ultrasonic (UT) Testing
o Magnetic Particle Testing

Office : Jai Shivashankar Hsg. Soc. No.1, Sr. No.1419, Mhetrewasti, Chikhali, Pune - 410501.
Contact : +01 8888298642 / 7776933187  Email : yashwant.ndt@gmail.com

* NDT Consuitancy

* PMI Testing ]
o DYE Penetrant Testing

¢ Hardness Testing

| Report No:YNS/UTI04
f Name of the client
| Part Description

" ULTRASONIC TESTING REPORT

__ [ Date: 02.04-2022

WIS NCRA-TIFR, Pune.

[Material Specification
| Material form

S T T
1S2062 E250BR iGN T A
AsRolled et L by T Gl el e

Temperature of job_

| Ambient

| Extent of testing 100%(Accessible Area) e RS
| ‘TestProcedure Details -
!Technique used | A scan; Pulse echo, Direct contact 0
| Equipment | Digiscan DS322 (ST.No.DSC199AQ) KR A
" Couplant used Water b et R L s 0 =
“Acceptance Standard | ASTM A 435 R e R 4
Basic calibration block A e I L
Reference reflector |BW.E.set to80%of FSH+6dBAdd - - =~ e
 Primary Reference R O R I U A L SR R M S
| Sea-rch-‘ Sea'rch‘ Typg“'Siz&'ofl_A".‘igle F'requenf' Scale Refers_.'ncf_ Scanning |
Uit b Uni€lo ;| tofl 8 Suaiy ini ey | usedin egain | Jainlevel |
Probe Probe ' ‘| search | i Degre | yns I T level | (dB) \
NoO.L -t 7 makesa i unitas [0 v 1A e it i i (dB) | |
AT EEC e TR a4 202507 - 400 | 460 |
Cablesused | 1.5 mirs long, co axial cables fixed with above probes as a single unit. T

; : 777 7 Evaluation Details 3 g
T s oy Dldiresiak |
1250x2500x16mmThk. - |

1 H.N0.341049 . . . |-04 Nos. NRI-Acceptable 1

'~ | PLNo.P2815941 il s \ AW A
Note:1.NRI- No Recordable Indication . VL o e
FTjest performed by [ Client Representative | Witnessed By 5]

R
RAC--3))

»\‘iﬂmﬂ?ﬂ .

" BEST INNDT & INSPECTIONS
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Paresh Gaikwad.
B. E. (Civil) MIE, FIV
* Chaartered Engineer

* Govt Reg Valuer CAT /399
* Competent Person under Factories Act

Office -204, Gulab Court, Shirole Lane, Near PMC Building, Shivajinagar, Pune 411005

Email - pagparesh@gmail.com Phone - 9850747426
RE/2022-23/005 Date: 09.06.2022
To,

National Centre for Radio Astrophysics.
Site Address - GMRT

Khodad Campus

Narayangaon, Tal Junnar

Dist. Pune 410503

STRUCTURAL CONDITION ASSESMENT REPORT

I have been assigned as third party Structural Auditor to check stability of footing and
structure of lifting structure installed in GMRT campus for client GMRT, Pune
Maharashtra, Structures manufactured by GMRT and design provided by Tata
Consulting Engineers Limited.

The following listed firms/persons are associated with the work

Owner - M/s GMRT.

Client's Representative - Mr. A. K. Nandi/ Mr. M D Somwanshi

Name of Structure - Lifting Towers

No of Structure — 04 No (As per attached drawings)

I hereby certify and confirm adequacy of the structural design for intended use

represented through structural drawings of lifting columns and foundation block issued

by the client.

Based on as build drawing and site visit report after completion the details of structure

is as follows

1) Description of structure — Lifting column and foundation block

2) Type of Work - Fixing of Square Tube and foundation plate on concrete block
3) Size of structure - Refer Table No 1

4) Type of section -

5) Lifting capacity of column -40000 Kg for 4 columns

6) Height of Tower - 24.75 m

7) Grade of Concrete - M30
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Paresh Gaikwad.
B. E. (Civil) MIE, FIV
* Chaartered Engineer
* Govt Reg Valuer CAT 1/399
* Competent Person under Factlories Act

Office -204, Gulab Court, Shirole Lane, Near PMC Building, Shivajinagar, Pune 411005

Email - pagparesh@gmail.com Phone - 9850747426
The details of ructure is as follows Table N
Sr No Description Details

1 Size of foundation block 1300 x 13000 x 450 mm

2 No of foundation blocks 04

3 Volume of Concrete 0.76 m*

4 Top Steel & Bottom steel | 16 mm bar in both directions @ 170 mm ¢/c in both
directions

5 Tower crane section Vertical section — ISA 75 x 75 x 8

Inclined bracing pipe - 25 mm dia, 2.60 mm thick
Horizontal bracing pipe - 25 mm dia, 2.60 mm thick
Locking Pin — 30 mm dia 132 mm long

Gusset plate - 59 x 59 x10 (L X B X H)

6 Horizontal Bracing & 76 mm dia pipe 4.50 mm thick, dimensions as per drawings

Cross bracing
20 pipes in one column

7 Spacing of columns X Direction = 9176 mm C/C

Y Direction - 6800 mm C/C

Further confirm that the structural design is based upon relevant Indian Standard
Codes Especially -

1. IS 800 - Code of Practice for Steel Structure

As a Consulting Engineer my responsibilities are limited for checking Structural design
and drawings in accordance with the provisions of relevant prevailing Indian Standard
codes and visit to site at specified stages called for by the supervision Engineer for
verification of Joining of Steel structures and their installation on site as per drawing.

All issues related to supervision, materials, workmanship are the sole responsibility of

the Supervising Engineer and visi the Structural Consultant are not for the

—_ oA . )
Supervision, since I am not respafSible foXglpervision and quality of work.
g
=1
®,
-

)

-
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Paresh Gaikwad.
B. E. (Civil) MIE, FIV
* Chaartered Engineer

* Govt Reg Valuer CAT /399
* Competent Person under Factories Act

Office -204, Gulab Court, Shirole Lane, Near PMC Building, Shivajinagar, Pune 411005
Email - pagparesh@gmail.com Phone - 9850747426

I have inspected the structure on site on 07.06.2022 and found that the fabricated
structures and precast footing sections are built as per drawing designed by T.C.E. and
it is stable (steel structure and precast footing section) to unload the existing dish

structure.

This certificate is issued on the clear understanding that overall design responsibility
for safety in lowering the dish structure and proper performance of structural design
ceases, moment any addition and or alteration or any damage to structural frame is
caused by accident or by tampering with geometrical sections of structural members
for any purpose whatsoever or due to overloading of the structure or lack of
maintenance or any act that is detrimental to the structure as a whole.

This certificate is issued in conjunction with the certificate of licensed Engineer/Owner

PQ,(; Q.S,\f\j
Paresh Gaikwad
Chartered Engineer

B. E. Civil MIE FIV

certifying the quality of work

This certificate is valid for 02 years from date of issue.
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nspected By: ’DYIW /Q wn)

CO03 Inspection Report

Inspection Detail: TDTCECH&L e {dJYH, /mpgpﬁgn ;

Date Of Inspection: 4/@ 6/"20-*2.’?/

Sl Area / Part Descriptign of Ihspection Required Value Obseration
T_ @Tq.ci-(e‘f (e [dey g /W:‘aﬁwrﬂ‘mf‘
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— Firadl Weld DR tept imve )\ "u\\fb écfw /lan
A
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Inspected : R ‘) Approved
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PRODUCED BY AN AUTODESK STUDENT VERSION

PRODUCED BY AN AUTODESK STUDENT VERSION
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PRODUCED BY AN AUTODESK STUDENT VERSION

PRODUCED BY AN AUTODESK STUDENT VERSION

ISOMETRIC VIEW

NOISHIA LNIANLS MS3A0LNV NV A8 d30NA0Ud
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CO03 Inspection Report
Inspected By:  f} KN Date Of Inspection: 7/ 6/.?01?,- &
Inspection Detail: D2 Teat ff weu&’/‘mg_ 9/6/20,‘251,
[sI | Area/Part Description of Inspection | Required Value Obseration
| |
if | T Bracket (e .’d.er\(?_ /Ee_ﬁOf\ ‘
@

D Test (ﬁ"«l ji’f Sﬁ—(’f(ncr 7 b—eqm u]dh}? & Bheon 15 Fad

dy = =
“OCG T DO tak cavier oul fo all 4 Nes T Guacket—< Mgy defeck

O bacyieed arve r«:Hﬁea ary W DP Tept Chvvved

! m"ﬂroh ﬂfﬁf,ﬁ PRCZZ anajw? SMS%({DT\?: |
o B

T Qly Iwpeked =4 Nes T Bracues.| (4 joints Fox 574’6@
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[ao2V
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Scanned with CamScanner

For more report click on

C03QPD - Google Drive
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