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Introduction 
The National Highways Authority of 
India is an autonomous organization 
under the Ministry of Road 
Transport and Highways, 
Government of India. It is 
responsible for the development, 
maintenance, and management of 
National Highways across the 
country. NHAI plays a major role in 
improving transportation 
infrastructure, economic growth, and 
connectivity between different 
regions of India.  

History of NHAI 
NHAI was constituted through the 
National Highways Authority of India 
Act, 1988, passed by the Indian Parliament. Although the Act was enacted in 1988, 
the authority became operational in February 1995.  

The primary objectives of NHAI are: 

• Development of National Highways
• Maintenance and modernization of highways
• Improvement of road safety
• Construction of expressways, flyovers, bridges, and bypasses
• Toll collection and highway management

One of the most significant projects undertaken by NHAI was the National Highways 
Development Project (NHDP), launched in 1998 under the leadership of former 
Prime Minister Atal Bihari Vajpayee. This project included the famous Golden 
Quadrilateral network connecting Delhi, Mumbai, Chennai, and Kolkata through high-
quality highways.  

Over the years, NHAI has constructed thousands of kilometres of highways and 
expressways throughout India. It also introduced advanced technologies, electronic 
toll collection systems, and modern road safety measures Like Automatic Speed 
Detection System, Solar Highway Lighting System, Solar Powered Signalling System 
etc.  



NHAI PIU Krishnanagar 
National Highways Authority of India 
established the Project Implementation Unit 
(PIU) at Krishnanagar to supervise and 
execute National Highway development 
projects in the Nadia, Murshidabad and North 
24 Pargana of West Bengal. The PIU mainly 
handles the development, widening, 
maintenance, land acquisition, and 
modernization works of the old NH-34 
corridor, presently known as NH-12. 

The Krishnanagar PIU became important 
during the large-scale four-laning and 
upgrading projects of NH-34 under the 
National Highways Development Programme 
(NHDP). NH-34 was historically one of the 
busiest and most critical highways in West 
Bengal, connecting Kolkata with North Bengal 
districts such as Malda, Raiganj, and Siliguri. 
Due to increasing traffic congestion and road 
deterioration, NHAI initiated modernization 
works through different regional PIUs 
including Krishnanagar.  

The jurisdiction of PIU Krishnanagar mainly covered stretches between Barasat, 
Krishnanagar, Berhampore, and adjoining areas. this PIU was responsible for land 
acquisition and project coordination for the 4/6 laning projects of NH-34 from 
Barasat to Baharampore under NHDP Phase IIIA. These projects covered the districts 
of North 24 Parganas, Nadia, and Murshidabad.  

One of the major responsibilities of NHAI PIU Krishnanagar was the four-laning of the 
Barajaguli–Krishnanagar section of NH-34. 

After most of the work of highway building was done many Black Spots have shown 
up, the speed Limit of NH-12 is 80km/h, over the last few years many accidents have 
occurred, to minimise and prevent future accidents NHAI stepped in with Solar high 
mast lights which will be installed on the black spot areas to light-up the surrounding 
areas. So that the percentage of accidents drops significantly. 

Other than this Other PIU’s like PIU - Malda and PIU - Jalpaiguri have also installed 
this solar High-mast Lights. 



Site Locations 



 



Project Details 
Installation of 10m. long Octagonal High Mast Tower with 6 Nos. of Solar light fittings 
including batteries, supply of materials, erection work, labour complete as per 
requirement in 32 Locations at Four laning of Barajaguli- Krishnagar Section and 19 
Locations in Krishnagar to Berhampore Section of NH-12 (Old NH-34). Under National 
Highway Authority Of india, PIU – Krishnagar 

A solar high mast tower light is an advanced outdoor lighting system designed for 
illumination of Highway projects. The system operates completely on solar energy, 
providing an energy-efficient and environmentally friendly lighting solution without 
dependence on grid electricity.  

As the Internal study says that Light intensity of 40 lux gives very good visibility 
without giving any eye strain to the driver which in turn decreases any probability of 
accidents. 

The lighting arrangement is designed to meet this National Highway illumination 
requirement of 40 lux, ensuring proper visibility, improved road safety, and enhanced 
driving conditions during night hours. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Materials used in this project with Details 

  - 

To implement this project, we vastly used the top manufacturers’ modules with its 
benchmark quality & efficiency. 
In this project we used the quality material with its genuine certificated affiliated 
by the MNRE, Govt. of India / IEC. The Solar Module of multi crystalline cell with 
min. efficiency of 15% and fill factor more than 70%, laminated between sheet of 
Ethylene Vinyl Acetate (EVA) and high transmissivity 3.2 mm tempered glass, 
framed in anodized aluminium frame. 

The power output of individual PV modules used in the system, under STC. A 
minimum of 150-Watt peak with adequate provision for measurement tolerances. 
Modules supplied with the system have certificates as per IEC61215 specification 
or equivalent National or International standards. Modules qualified the IEC 
61730 part I and part II for safety qualification testing and Salt Mist 
Corrosion Testing as per IEC61701/IS 61701. 
Having warranty for output wattage, which should not be less than 90% at the end 
of 10 years and 80% at the end of 25 years. 

Here we used 6 nos of Solar Modules which each has a capacity of 165 Wp. Total 
990 Wp module used in each of the Mast’s. Total 516 no’s 165 Wp Solar 
polycrystalline modules used in this entire project. Total 516 X 165= 85140 Wp / 
85.14 KWp module used regarding this combined project. 
The current voltage curves (IV Curve) which located the quality of the generation 
of the used module with its complete date to optimize the project. 



 



 



 





 



 





 



 



 



 



  - 
 

What is the benefit of generating high-density energy if it cannot be efficiently 
harnessed and stored for reliable usage? A solar power system is only as 
dependable as its energy storage solution. That is why we source our battery 
systems from some of India’s leading battery-bank manufacturers, who are not 
only experts in advanced solar battery technology but are also pioneers in high-
performance EV battery manufacturing. 
For this project, we have used customized 12.8V 60Ah Lithium Iron Phosphate 
(LFP) solar batteries integrated with an advanced Smart Battery Management 
System (BMS). The Smart BMS incorporated in the system belongs to one of the 
world’s most trusted and proven technology platforms, ensuring superior 
operational safety, performance, and long-term reliability. 
 
LFP battery technology offers significant advantages over conventional battery 
systems, 

• Excellent thermal stability,  
• higher charging efficiency, 
• deeper discharge capability, 
• low maintenance requirements, 
• longer operational life. 



 
 
Here we used 516 Nos of Solar Battery capable of storing 396.23 Kwh of Energy 
(12.8V X 60Ah= 768Wh X 516Nos Battery =396288 Wh/1000 = 396.23Kwh) 
 
The battery-Pack supplied with the project comes with an industry-leading 5-year 
warranty and an operational life exceeding 2000 charge-discharge cycles at 80% 
Depth of Discharge (DOD), ensuring dependable long-term performance with 
minimal maintenance requirements. 
 
 
 
 
 
 
 



 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  - 
 
The main objective of any Solar High-Mast Lighting System is to provide sufficient 
illumination so that the intended roadway or highway corridor is illuminated as 
per prescribed lighting and safety norms. Proper roadway lighting improves night-
time visibility, enhances driver safety, and reduces the risk of accidents. In this 
project, the lighting system has been designed to deliver high illumination with 
maximum energy efficiency and long-term reliability. 
 
For this installation, we have used a 12V DC 60W high-efficiency super bright LED 
solar luminaire capable of producing bright and uniform illumination with very 
low power consumption. To achieve maximum brightness with minimum energy 
usage, the luminaire uses premium-grade Philips/Osram LED chips known for high 
luminous efficacy and long operational life. 
 
As per the LM-79 photometric test conducted under IS 16106/IES LM-79-08 
standards, the luminaire delivers a total luminous flux of 7249.20 lumens with a 
luminous efficacy of 120.8 lumens per watt, ensuring excellent lighting 
performance and energy efficiency. The luminaire also provides a beam angle of 
86.5° for wide and uniform roadway illumination. 
 
The light is fitted with an intelligent dusk-to-dawn controller that automatically 
switches ON at sunset and OFF at sunrise, enabling fully autonomous operation 
without manual intervention. Additionally, the system incorporates a highly 
efficient solar charge controller capable of charging the battery at up to 10A 
charging current while providing protection against overcharging, deep discharge, 
and reverse polarity. 
 
The complete lighting system is BIS Certified, ensuring compliance with Indian 
lighting performance standards. These certifications confirm the luminaire’s 
quality, safety, photometric performance, and suitability for critical highway 
lighting applications. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



 



 



 



 



 



 



 



 

  - 
 
The main objective of the high mast pole structure is to provide a strong, stable, 
and durable mounting arrangement for the solar LED lighting system, ensuring 
uniform illumination of the roadway/highway corridor as per required safety 
standards. 

For this installation, a 10-meter-high polygonal solar high mast pole 
manufactured by BPP Projects Pvt. Ltd., one of the leading high mast pole 
manufacturers in India, has been provided. The mast consists of a two-section 
tapered steel structure, with each section having a length of 5.25 meters and an 
overlap (lapping) length of 0.25 meters. The pole is fabricated with a 4 mm 
thickness to ensure adequate strength and stability against wind loads and 
environmental conditions. 

The mast has a tapered design with a bottom diameter of 460 mm and top 
diameter of 150 mm. It is provided with a robust base flange arrangement having 
a Pitch Circle Diameter (PCD) of 560 mm for secure installation on the RCC 
foundation. 

The complete mast structure is protected with Hot Dip Galvanizing (HDG) 
coating with a minimum thickness of 80 microns, providing excellent corrosion 
resistance and protection against rust, moisture, humidity, and harsh weather 
conditions, thereby increasing the service life of the structure. 

The high mast is equipped with a manual winch lowering system connected 
with stainless steel wire rope, from which the complete solar lighting assembly, 
including the solar panel structure, LED luminaires, and associated accessories, is 
suspended. This arrangement allows the entire lighting system to be lowered to 
ground level whenever required, enabling safe and easy maintenance, inspection, 
and servicing of the solar system without the need for heavy lifting equipment. 

The mast is provided with a top carriage arrangement for mounting the solar LED 
luminaires and solar panel support structure, along with a dedicated battery box 
arrangement for safe housing of the solar battery system. The complete assembly 
is designed to ensure reliable, maintenance-friendly, and long-term operation for 
highway lighting applications. 

 

 

 

 



 



 



 



 



 



 



 



  - 
 
The foundation plays a critical role in ensuring the structural stability and long-
term performance of any construction work. For the installation of the solar high 
mast pole, a specially designed RCC foundation was constructed to withstand the 
heavy dead load of the pole structure, solar equipment, and external wind forces. 
A 32 inch × 32 inch RCC column with a height of 7 feet was constructed along 
with an RCC base of size 6 feet × 6 feet × 1 feet. The foundation was designed to 
provide adequate load distribution and stability against lateral movement caused 
by wind forces up to 180 km/h. 
 
1. Excavation Work 
The foundation work was started by excavating the soil to a size of 6 feet × 6 feet 
× 5 feet as per the required foundation design. After excavation, the bottom surface 
was properly levelled and prepared. 
 
2. Base Preparation 
After excavation, Jhama Brick Soling (BFS) was provided at the foundation 
bottom to improve the soil bearing capacity and create a stable base. 
A 3-inch-thick PCC (Plain Cement Concrete) layer was then laid over the brick 
soling. The PCC layer provided a levelled and firm surface for reinforcement 
placement and RCC concreting work. 
3. Reinforcement Work 
After completion of PCC work, reinforcement binding was carried out as per 
structural requirements. 
12 mm TMT bars were used for the top and bottom reinforcement cage. 
The reinforcement spacing was maintained at 5.5 inch × 5.5 inch. 
16 mm TMT bars were used for the RCC column reinforcement. 
The column reinforcement consisted of 8 vertical rebars arranged in a circular 
pattern. 
8 mm TMT bars were used for stirrups. 
Stirrups were provided with proper hooks to enhance structural strength and 
prevent reinforcement displacement. 
Hook positioning was staggered at alternate locations for improved structural 
integrity. 
Stirrup’s spacing was maintained at 5-inch intervals for better stability and 
confinement. 

4. Foundation Bolt Installation 
The 24 mm foundation bolts were fixed accurately with the reinforcement cage 
using a template to maintain proper alignment and positioning for the high mast 
pole installation. 
 
5. RCC Concreting Work 
Concrete was prepared using a mix ratio of: Cement: Sand: Aggregate = 1: 1.5: 3 
The concrete was designed to achieve M20 grade strength. 
The concreting work was completed in two stages: 



 
Stage 1: The RCC base was cast first to form a tapered foundation base. This taper 
helps in uniform distribution of the column load and improves foundation stability. 
 
Stage 2: After completion of base concreting, shuttering work was carried out for 
the column portion. RCC concrete was then poured into the column shuttering and 
properly compacted. 
 
6. Backfilling and Compaction 
After completion of RCC work and initial setting of concrete, the excavated area 
was backfilled with soil. 
The backfilling was carried out layer by layer with proper water sprinkling and 
compaction to achieve required soil density and avoid future settlement. 
 
7. Curing Work 
Regular water curing was carried out daily to maintain adequate moisture in the 
concrete and achieve the required strength and durability of the RCC foundation. 
The completed RCC foundation provides a strong and stable support system for the 
solar high mast pole, ensuring safe operation under heavy structural loads and 
adverse environmental conditions. 



 



 



 



 



  - 
 
For a high mast installation, lightning protection earthing is a critical safety 
equipment. It provides a safe and controlled path for lightning currents to 
discharge into the ground, protecting the mast structure, electrical equipment, 
and surrounding area from potential damage. 

Here, we used a 50 mm diameter hollow GI pipe electrode with a length of 3 
meters, installed deep into the ground to achieve effective grounding. The 
electrode is connected to the high mast structure using a 25 × 3 mm GI strip, 
ensuring a strong, corrosion-resistant, and low-impedance connection for 
lightning current flow. 

A dedicated earthing pit with a cover has been provided for easy inspection 
and maintenance access. The pit is treated with a backfilling compound, which 
improves soil conductivity, reduces earth resistance, and enhances the overall 
efficiency and durability of the lightning protection system. 

This properly designed earthing arrangement ensures that lightning surges are 
safely diverted to the earth, providing reliable protection for the high mast 
structure and its electrical components. 



 
Benefits of Solar-Powered High Mast Lights on National 

Highways 

Solar-powered high mast lights have many benefits. They are: 

• Eco-friendly 

Solar high mast lights generate electricity from sunlight without producing 
harmful emissions. It reduces carbon footprint and provides a clean and 
sustainable lighting solution. 

• Useful in Remote Areas 

Solar lighting systems can be installed at remote locations without depending on 
grid. This reduces the need for electrical infrastructure and save electricity costs. 

• Cost Saving 

Solar energy is free, which Eliminates monthly electricity expenses. After 
installation, the system requires no operating costs and provides long-term 
savings. 

• Easy to Maintain 

With fewer electrical components and efficient LED technology, solar high mast 
lights require less maintenance and provide reliable service for many years. 

• Improves Road Safety 

High mast lighting improves visibility on highways, junctions, and accident-prone 
areas. It helps drivers travel safely during night hours and reduces the chances of 
accidents. 

• Reliable Lighting System 

Solar high mast lights work independently. Automatic Dusk to dawn sensors help 
to operate the lights efficiently and prevent unnecessary energy usage. 

• Energy Efficient 

LED lights provide high brightness with low power consumption. Combined with 
solar power, they deliver efficient and economical highway lighting. 

Remarks 
We have successfully completed 86 No’s solar high mast lighting System on 
multiple locations of NH-12 and NH-26. All Systems are installed with quality 
components, strong foundations, hot-dip galvanized structure and pole, and Highly 
efficient solar Modules. These installations are running successfully and providing 
reliable lighting solutions. 



 

photo Gallery of the project work 
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