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From The Editor 

Global Challenges and 
Innovative Solutions

Navigating Towards a Sustainable Future - April 
2024 Aqua Energy Expo Magazine Issue

Welcome to our latest magazine issue , where we 
embark on a journey through interconnected 

global challenges and innovative solutions shaping our 
world today.
Explore with us the pressing challenge of global flood-
ing exacerbated by climate change, emphasizing the 
importance of proactive flood control measures and 
innovative solutions. Discovering together the role of 
pump stations and Sulzer’s advanced technologies in 
enhancing flood control capabilities. Delve into the 
increasing impact of climate change on stormwater 
management, highlighting the urgency for innovative 
solutions and the transformative role of IoT technol-
ogy in smart cities. Witness successful implementa-
tions in cities like Singapore, Philadelphia, and Cary, 
showcasing advancements in stormwater management. 
know about Finland’s pioneering Smart Water Initia-
tive and its transformative impact on water manage-
ment practices globally, emphasizing the importance 
of partnerships and continuous monitoring for sus-
tainable solutions. Uncover the world’s largest indirect 
potable reuse facility, the GWRS, revolutionizing wa-
ter purification and fortifying Orange County’s water 
supply through innovative technology and collabora-
tive efforts , so the intricate relationship between water 
scarcity and energy scarcity, highlighting the need for 
sustainable practices to address both challenges simul-
taneously for a resilient future, emphasizing the poten-
tial of wave energy as a clean and abundant renewable 

energy source, shaping the future of sustainable power 
generation globally with a promising market outlook. 
Dive into the role of wind energy in combating cli-
mate change and transitioning towards cleaner energy 
sources, focusing on the Vineyard Wind project’s con-
tributions to renewable energy development in North 
America. Address the urgent need for clean technology 
deployment and international cooperation to achieve 
net zero emissions by 2050 amidst rising global carbon 
emissions, emphasizing policy changes and renewable 
energy deployment. the significance of reducing indi-
vidual carbon and water footprints through sustain-
able practices, highlighting the importance of environ-
mental conservation and proactive steps for a healthier 
planet. Witness the surge in technological innovations 
driving efficiency and cost reductions in the global so-
lar industry, projecting significant growth in installed 
solar capacity and its pivotal role in addressing climate 
change. Discover the potential of integrating floating 
solar farms with hydropower as a sustainable approach 
towards clean energy generation and efficient water 
management, offering a transformative strategy for 
advancing sustainable water and energy development 
globally.
Join us as we navigate through these critical topics, ex-
ploring their interconnected nature and envisioning a 
more sustainable and resilient future for generations 
to come.                                       
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IoT Solutions Driving Smart City 
Water Management

Utilizing IoT in Stormwater Management offers 
Smart Solutions to address Climate Challenges 

Effectively



Climate change’s impact on stormwater manage-
ment is increasingly evident as severe storms and 
snowmelt intensifies, necessitating innovative 

solutions. Recent events, like California’s record rainfall 
and flooding in winter 2023, highlight the urgency for 
effective water resource management amidst advancing 
technology. Let’s explore how IoT is revolutionizing 
stormwater management in the context of smart cities 
facing the impact of climate extremes.

Impact of Climate Extremes on Stormwater 
Management                                                           

Climate change’s impact extends beyond water scar-
city to severe storms, necessitating innovative solutions. 
In spring 2023, intense storms and higher than average 
snowmelt caused runoff issues that placed immense pres-
sure on both urban and agricultural environments. 

With La Niña officially over after three years and the 
likelihood that El Niño will develop this year, chances 
for increased Pacific rainfall further rise. The scorching 
summer in the American Southwest highlighted the need 
for effective water resource management. Utilizing IoT 
in stormwater management is crucial amidst advancing 
technology, offering smart solutions to address climate 
challenges effectively.

Transforming Stormwater Management with 
IoT Technology                                                                                 

Stormwater management is a critical aspect of urban 
infrastructure. With climate change and rapid urbaniza-
tion happening simultaneously, the challenges of manag-
ing stormwater have become increasingly complex. Tra-
ditional stormwater management, including detention 
basins and retention ponds, have been in use for decades, 
but they are proving insufficient to deal with the chal-
lenges posed by climate change and rapid urbanization. 
One of the most exciting developments in stormwater 
management is the integration of Internet of Things 
(IoT) technology. IoT enables the collection of real-time 
data from various sensors, allowing for more precise 
monitoring, analysis, and control of stormwater systems.

Leveraging IoT for Intelgent Stormwater Man-
agement                                                              

Given the pressing demand and the accessibility of 
IoT technology today, three key factors are poised to 
usher in this new era of stormwater management :

• Pilot programs 
Pilot programs serve as catalysts in promoting smart 

stormwater management by providing a platform to ex-
periment and optimize new technologies and approach-
es before large-scale execution. Recent data shows a 50% 
rise in organizations initiating smart utility projects, up 
from 38% in the past five years. The industry stresses the 
importance of ongoing pilot initiatives, with 75% of util-
ity companies recognizing their role in driving innova-
tion. Government funding is seen as essential, with 70% 
agreeing on its significance. The Infrastructure Invest-
ment and Jobs Act allocated over $50 billion to the EPA 
for enhancing national water infrastructure, creating op-
portunities for IoT pilot programs to demonstrate their 
effectiveness in stormwater management.

• Open Standards
In the world of technology, as with stormwater man-

agement, flexibility is key. This is where open standards 
come in, both with regard to the sensors and devices, as 
well as with the networks that they operate on.  From a 
device standpoint, open data standards ensure compati-
bility allowing a wide range of devices to communicate 
seamlessly, ensuring that the collected data is cohesive, 
integrated, and actionable.

This creates an ecosystem where technological advance-
ments can be rapidly adopted, ensuring that our storm-
water management systems are always at the forefront of 
what’s possible.

• Field Area Networks (FANs) and IoT Efficiency
FANs represent an amalgam and extension of Wide 

Area Networks (WAN), Metropolitan Area Networks 
(MAN), and Local Area Networks (LAN). FANs cover 
the entire utility service area, including dense urban, sub-
urban, and rural regions. FANs outperform 5G in smart

 “ California’s winter 2022-2023 , atmo-
spheric rivers pushed rainfall across 
the state to 400%-600% above average, 
with the resulting flooding costing more 

than a billion dollars”

 “ Furthermore, open standards encour-
age competition among vendors, en-
suring that state and local governments 
have access to the best, most cost-effec-

tive solutions ”

       www.aquaenergyexpo.com  | April 2024   12

Articles                                                                                                                                      Aqua Energy Expo Magazine

https://aquaenergyexpo.com/


       www.aquaenergyexpo.com  | April 2024   12

stormwater management with energy efficiency and 
cost-effectiveness. Utilizing open standards like Wi-SUN 
FAN technology tailored for large outdoor networks, 
FANs reduce costs and enhance energy efficiency. Their 
wireless mesh topology offers advantages over 5G, pro-
viding more device choices and less vendor lock-in. FANs 
seamlessly integrate vital IoT devices like flow sensors 
and pressure sensors in stormwater systems, creating 
commercial opportunities with energy companies and 
municipalities through network integration.

Comparison Points Field Area Networks (FANs) 5G

Energy Efficiency and 
Cost-effectiveness

More energy-efficient and cost-effec-
tive 

Less efficient, costlier for application.

Use of Open Standards Utilizes open standards tailored for 
large outdoor networks

Lacks specificity in outdoor stan-
dards.

Wireless Mesh Topology Mesh topology excels over 5G, diverse 
devices, and vendor flexibility.

May not offer the same advantages 
with wireless mesh topology

Integration with IoT De-
vices

Integrates vital IoT devices in storm-
water systems.

IoT integration may lack optimiza-
tion.

Integration with Existing 
Networks

Integrates with existing networks, 
reducing costs.

Limited effectiveness in cost reduc-
tion.

IoT Applications For Smart City                     
IoT has rapidly evolved, with consumer use dominat-

ing but businesses and governments increasingly adopt-
ing it. In the rise of smart cities, IoT sensors are being 
deployed city-wide. Global smart city spending reached 
$104.3 billion in 2019, projected to exceed $189 billion 
by 2023. Despite being overlooked, IoT offers significant 
benefits for stormwater management within smart city 
infrastructure, showcasing its versatility and potential 
beyond traditional applications.

Singapore’s Innovative Water Management 
with Smart Technology

Singapore, often lauded for its smart city innovations, 
has adopted a holistic approach to water management. 
The city-state implemented the “Smart Water Grid” 
project, integrating sensors and advanced analytics to 
monitor water quality, consumption, and distribution. 

Singapore’s Smart Nation initiative includes implement-
ing IoT technology in stormwater management, improv-
ing monitoring and response to storm events. IoT sen-
sors gather real-time data on rainfall, water levels,

 and drainage to predict floods and optimize responses. 
This proactive approach helps address drainage issues 
before flooding occurs, utilizing predictive analytics for 
preemptive actions like adjusting systems, deploying 
sandbags, and issuing early warnings. This project tackles 
urban flooding challenges due to unpredictable weather 
patterns, resulting in effective flood management and re-
duced damages through data-driven strategies and inter-
ventions. Through this initiative, Singapore has achieved 
a remarkable water loss reduction of 15%, translating into

 significant financial savings. Statistics indicate that the 
IoT-enabled stormwater management project has result-
ed in a 40% reduction in flood-related damages compared 
to pre-project levels. This reduction can be attributed to 
the project’s ability to detect and respond to potential 
flooding events more effectively, thereby minimizing the 
impact on infrastructure and residents.

IoT Advancements Enhancing Stormwater 
Management in Philadelphia

For cities like Philadelphia, smart city initiatives open 
doors. These smart city projects upgrade aging infra-
structure, address inequity and promote innovation.The 
Smart City project in Philadelphia focusing on harness-
ing IoT in stormwater management, is a groundbreaking 
initiative aimed at leveraging technology to address the 
challenges of urban water management. One key aspect 
of the project is the deployment over 1,000 IoT Sensors 

 “ The Smart Nation initiative in Singa-
pore has been at the forefront of lever-
aging IoT technology for various as-
pects of urban management, including 

stormwater management”
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citywide to monitor stormwater parameters like water 
levels, flow rates, and quality. These sensors offer re-
al-time data for informed decision-making, aiding in 
proactive flood mitigation and effective stormwater man-
agement. Strategically placed in critical areas like drains 
and rivers, the sensors provide comprehensive coverage 
of the city’s water infrastructure. Data analysis through 
advanced tools helps identify trends and patterns, opti-
mizing stormwater operations. Philadelphia’s data-driv-
en approach enhances flood prevention and water 
quality management, showcasing significant progress in 
sensor deployment and data collection for improved wa-
ter management strategies. The Smart City Initiative in 
Philadelphia has achieved significant milestones, includ-
ing reducing flooding events by 30%, improving water 
quality with a 25% decrease in pollutants, and saving 20% 
in stormwater infrastructure costs.

IoT-Enabled Flood Prediction System in Cary, 
North Carolina

Cities worldwide are embracing smart technologies 
like the Internet of Things (IoT) to enhance city oper-
ations, boost economic development, and enhance resi-
dents’ quality of life. Cary, North Carolina, exemplifies 
this with their smart city project. Formerly lacking auto-
mated flood monitoring, Cary now uses SAS technology 
for real-time data collection to address stormwater is-
sues proactively. This shift enhances flood management, 
showcasing the benefits of smart city initiatives.The 
town of Cary has partnered with SAS, Semtech, and Ev-
erynet to develop a flood prediction system using Azure 
IoT, SAS analytics, and LoRaWAN connectivity. This 
innovative solution is yielding positive results including 
the ability to:

•  Visualize flooding events in real time

• Automate the transmission of work orders and critical 
notifications to stormwater personnel

• Share water/flood level data with regional partners

By leveraging SAS Analytics for IoT, Cary has improved 
data acquisition, model generation, deployment, and 
lifecycle management, transitioning towards proactive 
stormwater flood management. The collaboration is pro-
ducing promising outcomes, demonstrating the poten-
tial of advanced technologies in enhancing city resilience 
and response capabilities.

IoT Innovations Shaping Future Smart Cities
 As smart city initiatives evolve and IoT technology 

advances, new opportunities for stormwater manage-
ment emerge to address climate change-induced extreme 
weather risks. Future CMAC systems can monitor water 
conditions, assess water needs, and redirect water to areas 
in need. Smart filters can purify runoff before reaching 
vulnerable zones. Enhanced IoT networks may integrate 
stormwater and traffic systems, enhancing road safety 
and efficiency by diverting traffic from flood-prone areas. 
The future of IoT smart cities holds exciting prospects 
like increased connectivity, AI integration, 5G networks, 
and citizen engagement, poised to revolutionize urban 
living with transformative smart city development strat-
egies.

Conclusion 
The urgency for innovative solutions in stormwater 

management is underscored by the impact of climate ex-
tremes. The integration of IoT technology in stormwater 
management is a game-changer, providing precise mon-
itoring, analysis, and control of systems. Utilizing IoT 
through pilot programs, open standards, and Field Area 
Networks (FANs) presents a transformative approach 
to intelligent stormwater management. Successful im-
plementations in cities like Singapore, Philadelphia, and 
Cary demonstrate the potential of advanced technolo-
gies to enhance city resilience and response capabilities. 
As smart city initiatives evolve, the interconnected future 
holds promising advancements in stormwater manage-
ment to effectively address climate challenges.
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8 Energy-Saving Techniques for 
Wastewater Pumping Stations

In the realm of wastewater management, optimizing 
energy consumption is paramount. When it comes 
to wastewater pumping stations, finding ways to save 

energy is crucial for both cost efficiency and environmen-
tal sustainability. Here, we outline eight effective meth-
ods to achieve energy savings in these facilities.

1. On-site Inspections
Regular maintenance of pumps, akin to any machin-

ery, is crucial for peak performance. Visual inspections 
by staff can prolong pump life, enhance reliability, and 
aid in energy conservation. Maintenance guidelines dif-
fer for submerged or dry pumps and extend to all station 
components, including control systems and sensors. Our 
recommendation is to begin by conducting a monthly 
inspection and adjusting the intervals as needed accord-
ing to your observations as following :-

• Before any on-site activities, carefully observe all 
health and safety precautions. If the installation falls 
under the Ex zone classification, strictly adhere to the 
relevant rules and regulations. 

• Exercise caution around electrical cables and cabinets
and refrain from contact unless the mains supply is 
disconnected. 

• Under no circumstances should you enter a pumping 
station, as it may contain toxic gases such as hydrogen 
sulphide, which can be lethal even at minimal concen-
trations.

2. Variable Speed Drive : When is a VSD a 
Viable Solution?

 In many setups, incorporating a variable speed drive 
(VSD) to run your pump(s) can lead to energy savings. 
However, this is not always the scenario. To determine if 
a VSD can help you save energy, understanding how the 
pump functions in relation to the system curve is crucial. 
The system curve represents the flow resistance in the 
system, and the pump always operates at the intersection 
of the system curve and the pump performance curve. 
Additionally, consider factors such as the affinity laws, 
specific energy, and whether the system operates with or 
without a static head.

3. Hydraulic Improvements and Pumping 
Station Design
• Pumping station sizing

The first step in improving hydraulics at a pumping 
station is ensuring it’s correctly sized to handle inflow 
from the catchment area and manage peak loads.

       www.aquaenergyexpo.com  | April 2024   15

https://aquaenergyexpo.com/
https://aquaenergyexpo.com/


The station should accommodate pumps to handle in-
coming peak flows without causing overflows. Avoid 
excessive diameter to prevent sedimentation and pump 
clogging. Sedimentation can turn septic, generating toxic 
hydrogen sulfide, and causing corrosion and unpleasant 
odors. Maintain a suitable range between pump start and 
stop levels to prevent excessive starts per hour, which can 
reduce the pump’s lifespan. Installing frequency drives 
can help reduce wear by enabling pumps to run at lower 
flows, decreasing the number of starts.

• Water Flow Management                                              
Aim to minimize the open space around pumps at the 

station base to prevent sediment accumulation. Imple-
ment steep benching with a 45 to 60-degree angle to di-
rect sludge toward the bottom for continuous pumping. 
If proper benching is lacking or the station is too large to 
stay clean consistently, consider installing a small mixer 
to flush the station before pump operation. 

Smaller stations can benefit from a baffle plate, while larg-
er ones require a robust inlet baffle design. Set the pump 
start level to avoid flooding the inlet pipe, which can lead 
to blockages or sediment flushing into the station. Main-
tain an appropriate water level to prevent cavitation and 
pump damage, referring to manufacturer’s manuals for 
guidance. 

4. Benefits of Regular Maintenance of
 Pumping Stations and Piping Systems
• Effective Cleaning of Pumping Station

If there is a significant buildup of sediment and float-
ing debris in the station, a vacuum truck or other methods 
may be needed to remove items that cannot be pumped. 
Regular cleaning of a pumping station reduces the risk of 
clogging. This can be achieved by periodically lowering 
the water level, either automatically through the station’s 
controller or manually by an operator. Manual cleaning 
involves running pumps until they draw air, operating at 
a lower level than usual. Keep the process brief to prevent 
motor overheating and minimize cavitation. Monitoring 
for excessive vibrations is essential. Ensure compliance 
with regulations, especially in hazardous environments. 
Cleaning frequency depends on inflow type and station 
layout to prevent sediment accumulation and adherence, 
allowing it to flow towards the pump as water levels drop.

• Optimizing Wastewater Flow
Bacterial growth in wastewater pipes leads to a slimy 

layer, causing sediment buildup from grease, sand, and 
solids, increasing flow resistance. Rough pipe surfaces in-
tensify water flow resistance, demanding pumps to work 
harder for desired flow rates, resulting in higher energy 
consumption. Resistance levels vary based on factors like 
pipe material, wastewater type, and temperature, with 
velocity playing a crucial role. Low velocity fosters bacte-
rial growth and sedimentation, while higher velocity aids 
in clearing slime and sediments. Sewage pipes follow ter-
rain contours, accumulating air pockets that hinder flow. 
Automatic venting valves at high points help remove air 
pockets but may pose challenges in populated areas due

 “ To reduce cavitation and energy 
consumption from air in the water, 
guide inlet pipe water to the station 

bottom with minimal splashing ”
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to odors. Cleaning pigs are used to remove deposits and 
air pockets, reducing resistance and saving energy. In-
creasing flow periodically or utilizing standby pumps 
during heavy rain can help maintain flow rates efficiently.

5. Adjusting Start and Stop Levels to conserve 
Energy

 If a pumping station is not facing severe sludge sed-
imentation at the bottom, and if the height of the inlet 
pipes allows for it, the start and stop levels of the pump 
can be raised to conserve energy. By raising the levels by 
one meter, the static head can be decreased by one meter. 
Over the course of a year, this can amount to significant 
energy savings with minimal effort. If we reduce the stat-
ic head to 9 meters, you will see that this small change can 
result in a yearly savings of 3,704 kWh per year. With an 
assumed energy cost of €0.2/kWh, the yearly financial 
savings are almost €741. Although the effective savings 
will be slightly smaller due to the impact of cleaning cy-
cles, they are still large enough for this adjustment to be 
worth considering.

6. Energy-saving Controllers
Control of the VSD is critical for reducing energy 

usage and ensuring reliable operation. Configuring the 
VSD for constant torque is key, especially when dealing 
with clogging issues in pumps. A VSD set to variable 
torque can slow down the pump, affecting its self-clean-
ing ability and worsening clogging. In contrast, a VSD 
set to constant torque maintains a steady speed, aiding in 
overcoming clogging challenges.

Additionally, programming pumps to stop and reverse 
can help clear blockages effectively, with short ramp 
times enhancing fiber cleaning from the impeller during 
start-up. Within the VSD, the ramp time determines 
how quickly the speed increases or decreases. To facilitate 
effective fiber cleaning from the impeller, it is essential 
to set very short ramp times. Ideally, the ramp time from 
start to full speed should not exceed 2-3 seconds, consid-
ering the importance of inertia during start-up in fiber 
removal

7. Professional Inspections
  Basic on-site inspections can spot immediate ineffi-
ciencies, but for a thorough analysis, a professional in-
spection is necessary. Professionals use advanced tools to 
gather accurate data and perform calculations, leading 
to informed decisions on optimization or pump replace-

ment for maximum ROI. Simple inspections involve 
data from the pump’s nameplate, while comprehensive 
ones require flow, head, and power consumption details, 
possibly from SCADA systems or sensors. 

8.Pump Replacement
If your pumps are old or worn out, consider pump re-

placement for better energy efficiency. New pumps are 
likely more energy efficient due to rapid technological 
advancements focusing on sustainable solutions. When 
replacing for energy optimization, consider factors like 
changing wastewater conditions driving pump technol-
ogy improvements. Optimization for a state-of-the-art 
pump with IE4 motor components and a flat efficien-
cy curve for low specific energy consumption. Choose 
a replacement pump that fits your existing installation 
dimensions with minimal adjustments for optimal over-
all efficiency. This streamlined replacement process will 
swiftly get your new pump running, reducing installa-
tion costs.

The Desalination Plant Efficiency Project
The Desalination Plant Efficiency project involved a 

global pump Original Equipment Manufacturer (OEM) 
that contributed to reducing energy emissions at a desali-
nation plant. The project aimed to reduce energy emis-
sions by focusing on the plant’s primary power-consum-
ing machines, particularly the brine recirculation and 
seawater supply pumps. The OEM provided high-effi-
ciency pumps and comprehensive customized upgrade 
solutions, including rerating pump hydraulic compo-
nents, redesigning pump mechanical components, and 
package engineering. The process began with a

 “ Choosing a slightly larger VSD 
is advisable for pumps dealing 
with blockages, as it ensures suf-

ficient current delivery”

 “ This data helps calculate energy use 
and CO2 emissions, evaluate pump effi-
ciency, and suggest improvements like 
control modifications, communication 
enhancements, or pump replacements, 

which can save 30-50% of energy ”
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preliminary audit and on-site survey, followed by a fea-
sibility study, creation and implementation of a new 
engineered configuration, and its subsequent validation 
and certification. The remote location of the plant posed 
logistical challenges, requiring airlifting of personnel and 
materials. The project was executed under harsh winter 
conditions and involved overcoming difficulties related 
to the plant’s unique location. This project is an exam-
ple of how targeted interventions in pump systems can 
lead to substantial energy savings and contribute to more 
sustainable operations in the desalination industry.  Sig-
nificant reductions in energy consumption at both the     
pump and plant level were achieved.

The Hydroelectric Plant Upgrade Project
The Hydroelectric Plant Upgrade project involved 

a global pump OEM that improved the efficiency of 
a high-altitude hydroelectric plant’s pumping station. 
The dam is located at 2,000 meters altitude and is part 
of a large hydroelectric complex with 12 power plants. 
The OEM modified the dam’s pumping systems and the 
pumping station itself, including upgrading its control 
systems . The new configuration was designed to reduce 
the cost of pumped water and simplify plant operations. 
The efficiency gains from the upgrade are expected to al-
low the investment to be recouped within a few years.The 
remote location required personnel and materials to be 
airlifted by helicopter. The project was executed in harsh 
winter conditions and involved working in a cave accessi-
ble only via a 60-meter-long sloping shaft. The pumping 
station brings water from two rivers into the reservoir, 
which then powers turbines in the power station and an 
additional plant at the valley’s base costs.

Grundfos Project
Grundfos provides energy-saving solutions that can 

significantly benefit wastewater treatment plants. One 
of Grundfos’s projects in wastewater plants involves 
the implementation of high-efficiency pumps and ad-
vanced control systems. By utilizing pumps with high 
energy efficiency ratings, Grundfos helps wastewater 
plants reduce energy consumption during the pumping 
process. These pumps are designed to deliver optimal 
performance while consuming less electricity, resulting 
in cost savings for the plant. Furthermore, Grundfos of-
fers smart pumping solutions that incorporate advanced 
control and monitoring technologies. These systems en-
able real-time optimization of pump operations based 
on varying demand levels, ensuring that energy is only 
used when necessary. By adjusting pump speed and flow 
rates according to specific requirements, Grundfos helps 
wastewater plants operate more efficiently and sustain-
ably. Grundfos’s energy-saving projects in wastewater 
treatment plants focus on improving pump efficiency, 
reducing energy consumption, and optimizing system 
performance. By implementing Grundfos’s innovative 
solutions, wastewater plants can achieve significant en-
ergy savings, lower operating costs, and contribute to a 
more sustainable environment

Conclusion
By implementing strategies to reduce energy con-

sumption in wastewater pumping stations, organizations 
can not only cut operational costs but also make a posi-
tive impact on the environment by lowering their carbon 
footprint. 
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Water is one of our planet’s most valuable resources, 
and its effective management is crucial for sustain-
able development. In recent years, digital innovation 
has revolutionized various industries, and the field of 

water management is no exception.

From Data to Action : How Finland’s Smart 
Water Initiative is Transforming 

Water Management

https://aquaenergyexpo.com/


Smart water management, powered by advanced 
technologies and data-driven solutions, is trans-
forming the way we monitor, analyze, and con-

serve our water resources. In this article, we will explore 
Finland’s pioneering Smart Water Initiative, led by the 
renowned research organization VTT, and delve into the 
benefits, challenges, and future prospects of this ground-
breaking endeavor.

The Need for Digital Innovation in Water 
Management

 As the global population continues to grow, the de-
mand for clean water is escalating at an unprecedented 
rate. Traditional water management systems are often 
inefficient, relying on manual monitoring and Ageing 
infrastructure. This inefficiency not only leads to wast-
age but also hampers the ability to detect and address 
water-related issues promptly. To overcome these chal-
lenges, digital innovation is imperative. By leveraging 
cutting-edge technologies, such as Internet of Things 
(IoT) devices, artificial intelligence, and cloud comput-
ing, smart water management solutions enable real-time 
data collection, analysis, and decision-making, revolu-
tionizing the way we manage our water resources.

Overview of Finland’s Smart Water Initiative
Finland has long been at the forefront of technological 

advancements, and its Smart Water Initiative is a testa-
ment to the country’s commitment to sustainability and 
innovation. The initiative, spearheaded by VTT, aims to 
develop and implement state-of-the-art smart water solu-
tions that optimize water management processes and en-
hance resource efficiency. By integrating sensor technol-
ogies, data analytics, and advanced modeling techniques, 
Finland’s Smart Water Initiative has successfully enabled 
data-driven decision-making, ultimately leading to more 
sustainable water management practices.

• Understanding Smart Water Sensors and their 
Benefits

At the core of Finland’s Smart Water Initiative are 
smart water sensors. These sensors, equipped with vari-
ous measurement capabilities, are deployed throughout 
the water infrastructure to collect real-time data on water 
quality, flow rates, pressure, and other essential param-
eters. The data gathered by these sensors is then trans-
mitted wirelessly to a central hub, where it is analyzed 
and transformed into actionable insights. The benefits 
of smart water sensors are manifold, ranging from early 
detection of leaks and abnormalities to improved water 
distribution and conservation. By providing accurate 
and timely information, smart water sensors enable pro-
active decision-making, ensuring the efficient use of wa-
ter resources.

Role of VTT in Driving Smart Water Solutions
 VTT, the Technical Research Centre of  Finland, 

plays a pivotal role in driving the development and adop-
tion of smart water solutions. As a leading research or-
ganization, VTT collaborates with industry partners, 
municipalities, and governmental agencies to develop 
cutting-edge technologies and innovative approaches 
to water management. By bridging the gap between re-
search and practical applications, VTT contributes sig-
nificantly to the advancement of the Smart Water Initia-
tive in Finland and beyond.

• New Platform for Digital Water Management - 
Focus on Intelligence and Information Security

The SWIM project will develop a digital platform for 
more efficient water management.  “In the development 
of the digital platform, the focus is on smart water man-
agement, where Finland is one of the world’s leading 
countries. The digital platform will use high-quality data 
collected from the water network using sensors. Another 
aim is to promote the use of artificial intelligence in wa-
ter management” says Mona Arnold, Principal Scientist 
at VTT. The solution will be based on the open devel-
opment platform of the project partner Nokia and the 
smart solutions provided by Finnish IT companies. VTT 
is tasked with developing capabilities needed in the proj-
ect. The solutions will be tested and demonstrated in the 
research partner Savonia’s test water network in Kuopio. 
Savonia Water Lab includes a complete scale model of a 
real water network.

 “ The Water Lab can be used to test 
basically any network fault situation, 
which can be mechanical, chemical, 

microbiological or digital ”
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“Testing systems in real-world environments provides 
an immediate response to the functionality of the meth-
ods to support research and product development” says 
Patryk Wójtowicz, Research Manager at Savonia. “The 
world needs flexible and resilient water systems with 
operations that can anticipate, monitor and adapt to 
changing circumstances. New LPWA NB-IoT commu-
nications and open standards-based digital platforms are 
rapidly transforming water utilities by empowering their 
digital transformation”, says Stephen Major, Global En-
ergy Practice CTO at Nokia. “We are delighted to be part 
of this project to help accelerate water industry innova-
tion and its use of IoT solutions to enable holistic wa-
ter management for a faster transition to smarter, more 
adaptive networks.”

VTT has robust expertise in cyber security. In Finland, 
water quality is among the highest in the world, and 
there is no shortage of water. During the two-year SWIM 
project, the aim is to create a demonstrated, competitive 
overall solution for the international market. Smart wa-
ter management has become a megatrend in the world. 
The global smart water network market is estimated to 
be about USD 22 billion and to grow by 6–18% annual-
ly, depending on the sector.

Smart Urban Water Systems using Real-time 
Management in Tampere, Finland
• Creation of a Program to provide Data on Water 
Quality in Real time Online 

According to surveys targeted at customers, more in-
formation on drinking water quality is requested. A re-
al-time management system is being developed, starting 
with an accurate online model for the water distribution 
network. This model allows for distribution modeling 
of various water quality parameters and utilizes online 
measurements like temperature, pH, and chlorine resid-
ual. The system checks information from the SCADA 
system hourly and simulates water quality parameters at 
10,000 counting  stations to provide average quality val-
ues in specific water distribution areas.

• Providing Customers with Information about 
Water Quality

A Tampere Water service called Vellamo displays the 
drinking water quality in the Tampere water supply net-
work using data from over 10,000 counting stations, 
current observations, and geographic data. Tampere Wa-
ter provides open data information in a searchable way 

through Vellamo. Water users can explore historical data 
and search the service for values representing the current 
water quality in a particular location. Tampere Water 
provides software developers with an open interface that 
allows them to access part of the data produced by the 
online model, in addition to providing web interfaces 
for water consumers. These four variables are current-
ly displayed: hardness, pH, temperature, and chlorine.
Tampere is the largest inland center in the Nordic coun-
tries and the third largest city in Finland.  The Tampere 
Water Supply System is a about 780 km-long network. 
Through laboratory examinations and the use of auto-
matic indicators installed in the plants, the quality of the 
water entering the water supply plants, water intakes, 
and, from there, the distribution network, is monitored. 
Additionally, multiple locations throughout the various 
sections of the water supply system—including some 
daycare centers—regularly provide samples. The guide-
lines and standards for quality are established by the 
Ministry of Social Affairs and Health’s Decree on the 
Monitoring and Quality of Water Intended for Human 
Consumption. Furthermore, using samples taken from 
various locations throughout the water supply system, 
the City of Tampere Environmental Health keeps an eye 
on the quality of the water.

 “Digital solutions are also vulnerable to 
cyber threats, so the new platform must 

be protected against these threats”
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• Up-to-date Information provided for Customers 
and Utility

The data that is being provided consists of computa-
tional values that were produced by a water supply system 
model, which was informed by measured observations 
made in water production plants and the actual system. 
Since the computational results are updated hourly, the 
values depict the most recent state of affairs in each of the 
water supply system’s several sections. Almost instantly, 
the technology disseminates real, measurable data on wa-
ter quality in the water supply network. The water sup-
ply network as a whole is covered by the statistics on wa-
ter quality that were only measured at certain locations.
When more water parameter measurements or analyses 
are added, the system can serve as a platform for future 
development.

• Satisfied Customers thanks to Better Information 
The technology promotes customer satisfaction by in-

creasing knowledge about the quality of the water in vari-
ous portions of the network. Consumers have easy access 
to current, comprehensible water quality data. 24 hours 
a day, mobile connections can readily access the data. The 
information is displayed on a zoomable map that allows 
for both a broad overview of the entire water supply net-
work area and a closer look at a specific area. The utili-
ty and its consumers have better interactions thanks to 
the system. Additionally, it helps the utility keep up its 
positive public image and expands the distribution of in-
formation on water quality as reported in the Water Act 
on Water Services.  The system can be further developed 
by the utility, for example, by adding more online water 
quality measurements. Additionally, the system allows 
the utility to create new, free-of-charge and commercial 
services for its clients.

Enhancing Finland’s Water Management
To truly appreciate the transformative impact of Fin-

land’s Smart Water Initiative, let us examine a few case 
studies highlighting its success. In the city of Helsinki, 
smart water sensors have been deployed in the 

distribution network,enabling real-time monitoring of 
water pressure and flow rates. This data-driven approach 
has significantly reduced water losses due to leaks and en-
abled the municipality to optimize its water distribution 
system. In another case, the implementation of advanced 
water quality sensors in the city of Tampere has allowed 
for rapid detection of contaminants, ensuring the safety 
of drinking water for the residents

Challenges and Limitations of Implementing 
Smart Water Solutions

While the potential of smart water technology is im-
mense, it is essential to acknowledge the challenges and 
limitations associated with its implementation. One sig-
nificant challenge is the initial cost of deploying smart 
water sensors and upgrading existing infrastructure. Ad-
ditionally, ensuring data privacy and cybersecurity is of 
paramount importance when dealing with vast amounts 
of sensitive data. Moreover, integrating smart water solu-
tions into existing water management frameworks re-
quires collaboration between various stakeholders, neces-
sitating the development of robust governance structures 
and regulatory frameworks. Overcoming these challeng-
es will be crucial in unlocking the full potential of smart 
water technology.

Future Prospects and Potential for Smart 
Water Technology

The future prospects for smart water technology are 
incredibly promising. As technology continues to ad-
vance, the cost of sensors and associated infrastructure is 
expected to decrease, making smart water solutions more 
accessible to a wider range of communities. Further-
more, the integration of artificial intelligence and ma-
chine learning algorithms will enable even more sophis-
ticated data analysis and predictive modeling, leading to 
more accurate and efficient water management strategies. 
By harnessing the power of real-time data, smart water 
technology has the potential to revolutionize water man-
agement practices globally, ensuring the sustainability of 
this vital resource for future generations.
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Sulzer’s Innovative Water 
Management Solution

Flooding, as one of the most prevalent risks stemming from 
climate-related factors, poses a severe threat to millions 
of individuals worldwide, leading to significant direct asset 

losses each year.



Global flooding is a pressing challenge requiring 
immediate attention and strategic planning due 
to climate change. Floods not only cause direct 

damages but also hinder long-term community develop-
ment and well-being. Climate change worsens flood risks 
with increased precipitation and rising sea levels, empha-
sizing the need for proactive flood control measures and 
innovative solutions. The article discusses the crucial role 
of pump stations in flood control and showcases Sulzer’s 
advanced pumping station upgrade in Barmouth as an 
exemplary solution to tackle flood-related challenges ef-
fectively.

The Looming Threat of Global Flooding
Flooding stands out as the most widespread risk 

among climate-related threats on a global scale. Ev-
ery year, tens of millions of individuals worldwide are 
forced to leave their residences due to flooding, leading 
to direct asset losses amounting to hundreds of billions 
of U.S. dollars annually. In addition to the immediate 
impacts on individuals and their belongings, floods can 
have long-term repercussions on well-being, hindering 
the development prospects of affected communities, es-
pecially in cases where coping mechanisms are limited 
and risks are not adequately insured. Projections indicate 
that flood risk will escalate in the forthcoming decades as 
precipitation becomes more intense and sea levels rise as 
a consequence of climate change. One lesser-known fac-
tor contributing to the escalating costs of flooding is the 
gradual increase in exposure over time. The expansion of 
economies and populations means that more people and 
assets are at risk. Furthermore, global development pat-
terns show that rapid economic and population growth 
often occurs in regions like major coastal cities, where 
flood risks are concentrated and worsening. Consequent-
ly, the economic and human toll of flooding worldwide 
is likely to increase 

significantly in the years ahead. It is imperative for de-
velopment planning to take into consideration these 
growing risks. This highlights the importance of gaining 
a deeper understanding of current exposure and vulnera-
bility to climate-related threats as a fundamental step to-
wards promoting sustainable and climate-resilient forms 
of development.

Fairbourne: A Coastal Gem on the Brink of 
Submersion

 Fairbourne, a village situated at the mouth of the 
Mawddach river on the North Wales coast, was estab-
lished on reclaimed land during the Victorian era. Boast-
ing a fabulous beach and a historic railway, it attracts 
many tourists and is close to popular destinations such 
as Barmouth, Harlech Castle, and Snowden. Despite its 
idyllic appearance, Fairbourne is facing a grim future as it 
is projected to be one of the first UK towns to succumb 
to rising sea levelsThe amount of rainfall in the catch-
ment area ranges from 1000 mm annually at the coast 
to 2400 mm annually at higher elevations. Due to the 
impermeable soils and high precipitation levels, the area 
reacts rapidly to these weather conditions. Consequent-
ly, flooding can occur as the watercourses originating 
from the steep hillsides to the north and east flow direct-
ly towards the town. Experts anticipate that a significant 
portion of the village will be submerged under high tide 
within the next 50 years, necessitating the evacuation and 
relocation of its residents. As the village already experi-
ences periodic flooding and requires frequent upgrades 
to its sea defenses. The commitment to safeguard the 
village is set to expire by 2054, and with escalating glob-
al greenhouse gas emissions, the challenges facing Fair-
bourne will only intensify. As more areas face the threat 
of flooding, Fairbourne’s special status and attractions, 
including its buildings, railway, and beach, are at risk of 
disappearing.
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The Vital Role of Pump Stations in Flood 
Control

Pump stations are commonly utilized for flood con-
trol and prevention, in addition to canals and levees. 
They are also employed to transfer water to higher points 
for storage or distribution, known as lift stations. These 
pump stations play a crucial role in flood control in nu-
merous low-lying areas where even minimal rainfall can 
overwhelm the natural drainage system and lead to ex-
tensive flooding. 

Being close to water bodies, these pump stations are vul-
nerable to rising tides that may cause backflow into their 
reservoirs. A check valve is essential to handle high wa-
ter volumes during pump operation and maintain min-
imal head loss for gravity flow of small water quantities. 
Stormwater can contain debris that would disable a flap-
per valve. 

Lift stations also necessitate a dependable check valve to 
prevent backflow of pumped water in case of pump fail-
ure. Given the immediate pressure against the valves, a 
quick-acting valve is crucial, although a valve that closes 
abruptly could lead to issues. Additionally, for cost ef-
ficiency, the check valve should have minimal head loss 
characteristics.

Sulzer’s Advanced Monitoring System
To address flooding concerns and maintain efficient 

water and energy usage levels, Sulzer proposed a proac-
tive solution for the pumping station: the digital mon-

itoring system PC 441 and a new Motor Control Cen-
tre (MCC). This system is tailored for advanced control 
and monitoring of 1 to 4 pumps utilized in municipal 
wastewater applications, with the option to connect up 
to 5 additional units for enhanced monitoring capabili-
ties. By utilizing existing SCADA communications, the 
system can provide comprehensive data on the pump-
ing station’s performance, including inflow and outflow 
rates, energy consumption, and water levels, which can 
be centrally monitored. The intelligent pump control 
system can detect blockages, optimize pump runtimes, 
and adjust operational sequences to enhance overall per-
formance. Additionally, individual station monitoring 
enables real-time transmission of local water levels to the 
treatment plant, facilitating effective management of el-
evated flow rates.

A Sophisticated System – yet easy to use
   Improving the efficiency and reliability of a collection 
network can be achieved through various methods, even 
without making changes to the pumps themselves. Uti-
lizing the Sulzer pump controller type ABS PC 441 for 
monitoring and controlling pumps is a straightforward 
way to enhance and safeguard the network’s perfor-
mance. Monitoring provides operators 

with real-time insights into network events, enabling 
them to access alarms, pump status, level information, 
and trends promptly, both on-site and remotely. 

“ This comprehensive monitoring 
capability allows operators to op-
timize network operations, proac-
tively address issues, and prevent 

incidents effectively ”

“ Large pump stations are utilized 
to gather excess water and swift-
ly pump it out to sea to prevent 

flooding ”
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The Power of  PC 441 Control Functions
Control functions offered by the PC 441 not only 

help in preventing downtime and flooding but also con-
tribute to reducing maintenance and energy costs. The 
ability to automatically start, stop, or regulate pumps 
and equipment in intelligent ways enhances pumping 
station availability, minimizes energy consumption, and 
reduces stress on the downstream network. 

Its easy implementation, whether with a single pump or 
multiple units, allows for seamless connection and con-
figuration, even accommodating non-Sulzer equipment 
for centralized monitoring of alarms and information. 
Configuration can be conveniently carried out on-site 
through the control panel or remotely using the PC 
software, with additional accessibility provided through 
AquaApp for Android and iOS devices. Alarms, logs, 
trends, and critical data can be accessed remotely through 
the PC software or AquaApp, ensuring operators have 
instant access to essential information at all times.

Sulzer’s Innovative Pumping Station Upgrade 
in Barmouth

One watercourse in Barmouth is supported by a 
pumping station situated at the northern tip of the 
Barmouth frontage. During regular operation, the flow 
passes through a tidal check valve; However, when the 
tide rises, the valve closes, necessitating the water to be 
pumped over the promenade wall. The Gwynedd Coun-
cil, responsible for the pumping station’s operation, en-
gaged Sulzer to design and install a new kiosk and control

panel for more effective management and monitoring of 
the pumps. The upgrade was made possible through a 
flood risk management grant provided by the Welsh Gov-
ernment. The design phase took place during the winter 
of 2022/23, with installation completed in late summer 
2023.

Conclusion 
the importance of proactive measures in combating 

the escalating threat of global flooding cannot be overstat-
ed. As communities worldwide grapple with the increas-
ing risks posed by change-induced flooding, innovative 
solutions such as Sulzer’s advanced monitoring systems 
offer a beacon of hope in enhancing flood control capa-
bilities and safeguarding vulnerable areas. By leveraging 
state-of-the-art technologies like the digital monitoring 
system PC 441 and Motor Control Center (MCC), 
municipalities can optimize pump station performance, 
detect blocks, and streamline operational sequences 
for improved efficiency and resilience. As we navigate 
a future where flood risks continue to rise, investing in 
cutting-edge solutions and strategic planning remains 
paramount in building sustainable and climate-resilient 
communities for generations to come.

 “ The PC 441 combines sophisticated 
monitoring and control features in a 
user-friendly manner, surprising many 
users with the significant improve-

ments it brings to their networks ”
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Sulzer’s Innovative Water 
Management Solution
Flooding, as one of the most prevalent risks stem-
ming from climate-related factors, poses a severe 
threat to millions of individuals worldwide, leading 

to significant direct asset losses each year.

Black and Veatch : The Largest GWRS 
Final Expansion Fortifies Orange 

County’s Water Supply

This Article delves into the Innovative Technology, 
Benefits and Collaborative Efforts that have fortified 
Orange County’s Water Supply through the GWRS Final 

Expansion



The Orange County Groundwater Replenish-
ment System (GWRS) stands as the world’s larg-
est indirect potable reuse facility, revolutionizing 

water purification to meet drinking standards. Opera-
tional since 2008, it has steadily expanded its capacity to 
reach 130 million gallons per day by 2023. 

The World’s Largest Indirect Potable Reuse
 Facility

The GWRS, world’s largest advanced water purifi-
cation system, treats OC San’s wastewater to produce 
high-quality water meeting drinking standards through 
microfiltration, reverse osmosis and UV with hydrogen 
peroxide. 

The purified water replenishes the Orange County 
Groundwater Basin, supplementing drinking water sup-
plies.The GWRS recycles 100% of OC San’s reclaimable 
wastewater flows, earning over 80 awards and the Guin-
ness World Records title for most wastewater recycled 
to drinking water in 24 hours, showcasing its exception-
al contribution to sustainable water management and 
global recognition for innovative water reuse practices. 
Moreover, the GWRS presents a variety of advantages. 
It offers high-purity water in times of drought, is eco-
nomical and energy-efficient (utilizing half the energy 
required for water importation and one-third of desali-
nation), safeguards against fluctuations in water supply, 
prevents seawater intrusion, replenishes groundwater, 
improves water quality, decreases the discharge of treated 
wastewater, reduces reliance on imported water, recycles 
all OC San’s wastewater and generates water at a cost of 
$820 per acre-foot with subsidies and $970 per acre-foot 
without subsidies – both lower than the costs of import-
ed water (as of 2023).

GWRS’s Innovative Technology
The GWRS stands as the largest facility of its kind 

globally, attracting international recognition for its inno-
vative methods and technological utilization in repurpos-
ing a previously wasted resource. Once the water reaches 
GWRS from OC San, the advanced treatment process 
typically lasts around 45 minutes. Water from GWRS 
that is directed to recharge basins in Anaheim requires 
approximately six months to settle into the groundwater 
basin before being extracted by local water providers and 
distributed to consumers. Following the treatment of 
wastewater at OC San, it flows to GWRS where it under-
goes an advanced purification process involving microfil-

tration, reverse osmosis, and ultraviolet light treatment 
with hydrogen peroxide. The resulting water is of nearly 
distilled quality.

• Pre-purification
     Water used in the GWRS is first treated at OC San. OC 
San collects approximately 185 million gallons of waste-
water per day and removes a high degree of impurities 
through several processes. A stringent source control pro-
gram limits metals and chemicals flowing into OC San’s 
plants in Fountain Valley and Huntington Beach. The 
wastewater undergoes treatment through bar screens, 
grit chambers, trickling filters, activated sludge, clarifiers, 
and disinfection processes before it is sent to the GWRS.

• Microfiltration (MF) 
A separation process that uses polypropylene hollow 

fibers, similar to straws, with tiny holes in the sides that 
are 0.2 micron in diameter (1/300 the diameter of a hu-
man hair). By drawing water through the holes into the 
center of the fibers, suspended solids, protozoa, bacteria 
and some viruses are filtered out of the water.

• Reverse Osmosis 
In the purification process, after microfiltration, the 

water undergoes reverse osmosis (RO). This stage em-
ploys semi-permeable polyamide membrane bundles in 
pressure vessels. Water under pressure enters the vessels, 
passes through the membrane, leaving impurities behind 
in brine concentrate. The resulting product water is so 
pure that minerals must be reintroduced for stabiliza-
tion before distribution. Unwanted elements like salts, 
chemicals, viruses, and pharmaceuticals are removed in 
this process.

 “ Operational since 2008, it initially 
produced 70 MGD, expanded to 100 
MGD in 2015  and reached 130 MGD 

in 2023 ”
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• Ultraviolet (UV) Light
Water undergoes purification using MF and RO be-

fore being treated with high-intensity UV light and hy-
drogen peroxide to eliminate remaining organic com-
pounds. This process effectively eliminates unwanted 
biological and chemical materials. 

Acid is added before the RO stage to enhance perfor-
mance, but excess carbon dioxide lowers the pH . To 
counter this, air stripping removes excess carbon diox-
ide. Finally, a mixture of calcium hydroxide and cationic 
polymers is added to stabilize and buffer the water, main-
taining the desired pH in the distribution system.

GWRS exemplifies Vision, Innovation  and 
Collaboration

   
   

The Water Environment Federation (WEF) has recog-
nized a Black & Veatch-designed project— the Orange 

County Water District Groundwater Replenishment 
System (GWRS) Final Expansion — with a Project Ex-
cellence Award. The  final expansion of the GWRS was 
dedicated in 2023 and culminated nearly 50 years of 
collaboration between the Orange County Water Dis-
trict (OCWD) and Orange County Sanitation District 
(OC San), aided from the beginning by Black & Veatch, 
to bring water sustainability and resilience to their cus-
tomers. With Black & Veatch leading the design, the final 
expansion project added 30 million gallons a day (mgd) 
to the system’s capacity, upping its total to 130 mgd, 
enough for 1 million people While getting to 130 mgd 
and 100% recycling capacity, the project upgraded the 
GWRS and optimized its performance.

GWRS Final Expansion fortifies Orange County’s 
Water Supply

To meet Orange County’s increasing water needs and 
safeguard its groundwater reserves, the project expanded 
by utilizing OC San’s untapped wastewater from Treat-
ment Plant No. 2, located over 3 miles away from the 
GWRS. This expansion required new conveyance sys-
tems and upgrades at OC San’s facilities, including a sec-
ondary effluent pump station, flow equalization tanks, 
and modifications to separate reclaimable from non-re-
claimable flow at Plant No. 2. 

The AWTF employs microfiltration, reverse osmosis, 
UV light, and hydrogen peroxide to purify OC San’s 
treated wastewater.

 “ The pH of the treated water is then 
monitored to ensure it stays within a 
safe range of 6 to 9, preventing cor-

rosion or scaling in pipes ”

 “ Enhancements were also made to the 
GWRS’ Advanced Water Treatment Fa-
cility (AWTF) to handle the higher to-
tal dissolved solids, increased ammo-
nia, and alkalinity in the influent from 

Treatment Plant No. 2 ”
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Black and Veatch’s Innovative Facility 
Upgrades

Black & Veatch’s implementation of new facilities 
and modifications resulted in efficiencies and savings. 
By integrating interstage boosting, retrofitting 21 5 mgd 
RO units, and maintaining an 85% recovery rate, they 
improved system performance. These measures control 
fouling, extend membrane cleaning intervals, and are 
projected to save over $10 million throughout the equip-
ment’s lifespan. They implemented efficiencies and cost 
savings by introducing PVDF hollow-fiber membranes 
for MF Membrane Design. They developed three 30% 
expansion designs with different PVDF products, select-
ing the best-fit design for high-fouling influent. 

This initiative led to an $8 million credit change order 
during construction. Additionally, Influent Blending 
optimized flow rates from three effluent sources, boost-
ing production efficiency and reducing operational ex-
penses. Black & Veatch’s efficiency-enhancing strategies 
involved repurposing a 66-inch pipeline from 1957 for 
effluent transport, resulting in annual energy savings of 
about $200,000. By slip-lining and optimizing the de-
sign, they ensured structural integrity while minimizing 
wall thickness. This initiative reduced environmental 
impacts, construction time, and local disruptions. The 
relocation of the Plant No. 2 Pumping System aimed 
to maximize gravity flow, minimizing pumping require-
ments. Overcoming hydraulic challenges, they integrated 
diversion structures and control weirs for effective flow 
management in various operational scenarios.

A multi-million Dollar Project
The GWRS, operational since January 2008, initially 

produced 70 MGD for 600,000 people at a cost of $481 
million. An expansion in May 2015 increased produc-
tion to 100 MGD, serving 850,000 people with a $142 
million investment. The final 2023 expansion raised ca-
pacity to 130 MGD for one million people, costing $284 
million. 

Notable contributions include $67 million from the 2000 
California State Water Bond, $20 million from the U.S. 
Bureau of Reclamation, and multiple Clean Water State 
Revolving Fund loans. These financial aids supported 
the successful growth and development of the GWRS, 
ensuring water supply sustainability for the region.

Conclusion
The GWRS Final Expansion by Black & Veatch, 

OCWD, and OC San showcases remarkable innovation 
and collaboration in fortifying Orange County’s water 
supply. Through advanced purification processes, ener-
gy-efficient technologies, and sustainable practices, the 
GWRS has become a global leader in water reuse. The 
project’s success in expanding capacity, enhancing effi-
ciency, and ensuring water quality demonstrates a com-
mitment to long-term water sustainability and resilience. 
This multi-million dollar initiative not only addresses the 
region’s increasing water demands but also sets a high 
standard for innovative water management practices 
worldwide.

 “ The chemically tolerant PVDF 
membranes reduced backwash fre-
quency, extending membrane life  

and cutting   operation costs”

 “ Total project expenses exceed-
ed $900 million, funded by var-
ious state and federal agencies 

through grants and loans ”
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The Interconnection of Water Scarcity 
and Energy Shortages

Water scarcity and energy scarcity are two critical chal-
lenges that are intricately linked, influencing each other 

in a complex web of dependencies.
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As the world grapples with the growing demands 
for water and energy, understanding the rela-
tionship between these two scarcities becomes 

imperative. The interplay between water scarcity and en-
ergy scarcity not only impacts our environment but also 
has profound implications for society and the economy. 
In this article, we will delve into the intricate connection 
between water scarcity and energy scarcity, exploring 
how addressing one issue can have ripple effects on the 
other.

Understanding the Nexus : Water Scarcity and 
Energy Scarcity

we will delve into the intricate relationship between 
water scarcity and energy scarcity, highlighting how these 
critical issues are closely intertwined and significantly 
impact each other. Water scarcity challenges energy pro-
duction, as many energy generation methods require 
substantial water resources for cooling, processing and 
other purposes. Conversely, energy scarcity can hinder 
water supply systems that rely on energy-intensive pro-
cesses like water pumping and treatment. One example 
of this interconnection can be seen in thermoelectric 
power plants, which are significant water users for cool-
ing purposes. 

 Similarly, in cases of energy scarcity, water treatment and 
distribution systems may experience disruptions, leading 
to challenges in providing clean water to communities. 
Understanding this nexus is crucial for developing holis-
tic solutions that address both water and energy challeng-
es simultaneously. Implementing water-efficient technol-
ogies in energy production, promoting renewable energy 
sources with lower water requirements, and enhancing 
water recycling and reuse practices in energy facilities are 
some strategies to mitigate the impacts of water and en-
ergy scarcity. By recognizing the interconnected nature 
of water scarcity and energy scarcity, policymakers, in-
dustries, and communities can work towards sustainable 
solutions that ensure the efficient use of resources, pro-
mote resilience in the face of changing conditions and 
foster a more secure and sustainable future for all.

Symbiotic Challenges of Water Scarcity and 
Energy Scarcity

These challenges explore the symbiotic relationship 
between water scarcity and energy scarcity, emphasizing 
how these challenges are intertwined and mutually influ-
ence each other. Water scarcity affects energy production 

and distribution by limiting the availability of water for 
cooling systems in power plants, irrigation for biofuel 
crops, and hydroelectric power generation. Conversely, 
energy scarcity can impact water access and quality by 
disrupting water treatment processes, pumping systems, 
and distribution networks that rely on energy-intensive 
operations. For instance, in regions where water resourc-
es are limited such as California, India, and North Afri-
ca, traditional energy generation methods like coal-fired 
power plants may face constraints due to water availabil-
ity for cooling purposes. This can lead to reduced ener-
gy output and increased operational costs. On the oth-
er hand, energy scarcity can hinder water pumping for 
agricultural irrigation, water treatment for potable water 
supply  and wastewater treatment processes, exacerbating 
water scarcity issues. 

The Interplay of Resources of Water Scarcity 
and Energy Scarcity

The Interplay of Resources: Water Scarcity and Ener-
gy Scarcity” delves into the complex dynamics between 
water scarcity and energy scarcity, highlighting the inter-
dependent relationship between these critical resources. 
Water scarcity can significantly impact energy produc-
tion and distribution, as many energy generation tech-
nologies rely on water for cooling, processing, and other 
operational needs. In regions facing water scarcity, power 
plants may struggle to secure an adequate water supply, 
leading to reduced efficiency and potential disruptions in 
energy supply. Conversely, energy scarcity can exacerbate 
water scarcity challenges by limiting the availability of 
energy for water pumping, treatment, and distribution 
systems. One example of this interplay can be observed 
in the agriculture sector, where water scarcity affects 
both water availability for irrigation and energy supply 
for pumping water to fields. In regions facing dual chal-
lenges of water and energy scarcity, farmers may struggle 
to maintain agricultural productivity due to constraints 
in water and energy resources. This highlights the inter-
connected nature of these challenges and the need for 
integrated solutions that address both water and energy 
needs simultaneously.

 “ In regions facing water scarcity, wa-
ter availability for these power plants 
can become a limiting factor, affecting 

energy production and reliability ”
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How Water Scarcity and Energy Scarcity 
Affecting Sustainability

Water scarcity and energy scarcity are two critical is-
sues that have a significant impact on sustainability. 
Water scarcity, caused by factors such as climate change, 
population growth, and poor water management prac-
tices, poses a threat to ecosystems, human health, and 
economic development. Lack of access to clean water 
leads to hygiene-related diseases, agricultural challenges, 
and conflicts over scarce water resources. Energy scarcity, 
on the other hand, results from the depletion of finite 
resources like fossil fuels and the environmental impacts 
of energy production. 

Both water and energy scarcity are interconnected issues 
that exacerbate each other’s effects. Energy is required 
for water extraction, treatment, and distribution, while 
water is essential for energy production processes like hy-
dropower and cooling systems for thermal power plants. 
Addressing water and energy scarcity is crucial for sus-
tainability as it involves finding innovative solutions to 
reduce consumption, increase efficiency, promote re-
newable energy sources, and improve water management 
practices. By integrating sustainable practices and tech-
nologies, we can work towards a more resilient and envi-
ronmentally friendly future. 

Real Examples of The Relationship Between 
Water Scarcity and Energy Scarcity
• Desalination Plants 

Companies investing in desalination plants require a 
significant amount of energy to convert seawater into po-
table water such as Veolia Environnement S.A. is a global 
leader in designing and offering energy, waste, and water 
management solutions. 

Their operations span across the world, managing the 
production and delivery of fresh drinking water as well 
as the collection, treatment, and recycling of wastewater. 
Notably, they have a water purification capacity of 13 
million cubic meters per day consuming 250 Wh/m³.

• Hydropower Plants 
In regions facing water scarcity such as North and 

Central India, the availability of water for hydropower 
generation can be limited. This can lead to energy scarci-
ty issues as hydropower plants may not be able to operate 
at full capacity due to reduced water availability.

• Water-Efficient Data Centers
Tech companies like Google and Microsoft have im-

plemented water-efficient cooling systems in their data 
centers to reduce water consumption. These initiatives 
are driven by the recognition of the link between water 
scarcity and energy scarcity, as energy is needed to pump 
and treat water for cooling purposes.

• Solar-Powered Water Purification Systems
Projects that combine solar energy with water purifi-

cation technologies help address both water and energy 
scarcity. 

Water and Energy Scarcity have significant 
Implications for the Future in various Ways
• Economic Impact
  Water and energy scarcity can lead to increased costs 
for both resources, affecting industries, businesses, and 
households. This can result in economic instability and 
reduced productivity in various sectors.

• Environmental Consequences 
   Scarcity of water and energy can lead to increased com-
petition for resources, potentially leading to environmen-
tal degradation, deforestation, and habitat destruction as 
companies and communities seek alternative sources.

• Social Challenges
   Water and energy scarcity can exacerbate social inequal-
ities, as marginalized communities may bear the brunt of 
limited access to clean water and energy resources. This 
can lead to conflicts over resource allocation and contrib-
ute to social unrest.

• Health Impacts
   Lack of access to clean water and energy can have severe 
health consequences, such as waterborne diseases from 
contaminated water sources or respiratory illnesses from 
indoor air pollution caused by inefficient energy sources.

 “ The reliance on non-renewable 
energy sources contributes to air 
pollution, climate change, and 

geopolitical tensions ”

 “ By using renewable energy sourc-
es to power water treatment pro-
cesses, these projects demonstrate 
a sustainable approach to tackling 

both challenges simultaneously ”
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Case Studies related to The Interconnection of 
Water Scarcity and Energy Scarcity
• Shenzhen: Balancing Water and Energy in a 
Megacity

Shenzhen, home to over 20 million people, confronts 
severe water shortages.  Power plants in Shenzhen con-
sume substantial amounts of water. Among the dif-
ferent categories of water use, cooling water emerges as 
the most significant. Smaller power plants, such as the 
Yueliangwan power plant, employ the closed cooling 
method and consume approximately 2.36 million cubic 
meters of tap water annually. To put this in perspective, 
that’s equivalent to the water supply of a small reservoir. 
On the other hand, larger power plants, like the Mawan 
power plant and the Dayawan nuclear power plant, use 
the open cooling method and rely on seawater for cool-
ing. The Mawan power plant utilizes 0.92 billion cubic 
meters of seawater each year, while the Dayawan nucle-
ar power plant consumes a staggering 3.42 billion cubic 
meters of seawater annually. These figures correspond to 
about 60% and 200% of Shenzhen’s total annual water 
supply, respectively. To optimize water use, it’s crucial to 
strategically locate large thermal power plants and nucle-
ar power plants in coastal areas with abundant water re-
sources. This approach ensures efficient cooling without 
exacerbating water scarcity in arid or semi-arid regions. 
Interestingly, nuclear power plants exhibit a water use 
efficiency of 0.22 cubic meters per kilowatt-hour (m³/
kWh). This value is significantly lower than that of coal-
fired power plants (0.10 m³/kWh) and gas-fired power 
plants (0.09 m³/kWh).

• Water-Energy Nexus in California’s Drought
California, a state grappling with both water scarcity 

and climate challenges, faces a critical nexus between wa-
ter and energy. Urgent water efficiency measures are es-
sential to mitigate the potential spike in carbon emissions 
associated with water usage. Power plants in California 
consume substantial amounts of water. Among the dif-
ferent categories of water use, cooling water emerges as 
the most significant. Smaller plants employing closed 
cooling methods consume millions of cubic meters of 
tap water annually, while larger plants relying on open 
cooling methods use billions of cubic meters of seawater. 
Additionally, declining groundwater levels in agriculture 
make water pumping more energy-intensive. Urban wa-
ter demand is roughly twice as energy-intensive as agri-
cultural water. Without conservation efforts, per-capita 
water demand could increase by 24% by 2035 due to 
population growth. This would result in a 21% rise in 
annual water-related electricity use and a 25% increase in 
natural gas use. However, comprehensive water conser-
vation efforts could significantly reduce emissions: 19% 
less electricity usage, 16% less natural gas usage, and a 
41% cumulative reduction in water-related climate emis-
sions by 2035.
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Furthermore, wastewater treatment, currently energy-in-
tensive, accounts for nearly 1% of total electricity use na-
tionwide. 

For instance, the East Bay Municipal Utility District’s 
wastewater plant produces more renewable energy than 
it needs, allowing excess energy to be sold back to the grid.

• Energy Efficiency in Desalination Plants
Desalination plants employ various technologies, 

with reverse osmosis (RO) being the most widely used 
method.  Apart from RO, thermal desalination methods 
like multi-effect distillation (MED) and multi-stage flash 
(MSF) utilize heat to evaporate seawater and condense 
the vapor into freshwater. Energy efficiency in thermal 
desalination depends on maintaining temperature dif-
ferences between stages, efficient heat transfer, and mini-
mizing heat losses. Hybrid systems that combine RO and 
thermal desalination can optimize energy use by leverag-
ing the strengths of both approaches. Renewable energy 
integration is a promising avenue.Desalination plants 
often rely on fossil fuels for energy, but transitioning to 
renewable sources—such as solar, wind, or geothermal—
can significantly reduce carbon emissions. Solar-powered 
desalination, especially using photovoltaic panels, 

is gaining traction. Coupling solar energy with battery 
storage ensures continuous operation. Smart control and 
monitoring systems play a vital role in energy efficiency. 

Additionally, recovering energy from brine disposal (the 
concentrated byproduct) through technologies like pres-
sure retarded osmosis (PRO) or salinity gradient power 
can offset energy costs. 

Conclusion
The relationship between water scarcity and energy 

scarcity is undeniable and demands urgent attention 
from policymakers, researchers, and individuals alike. 
As we navigate a future where resources are increasingly 
strained, it is crucial to adopt sustainable practices that 
address both water and energy challenges simultaneous-
ly. By recognizing the interconnected nature of these 
scarcities and implementing innovative solutions, we 
can pave the way for a more resilient and sustainable 
future for generations to come. Only through collabo-
rative efforts and holistic approaches can we effectively 
address the intricate relationship between water scarcity 
and energy scarcity, ensuring a balanced and thriving 
ecosystem for all.

 “ Transitioning to treatment sys-
tems that generate renewable en-
ergy by capturing gas from waste 
decomposition can cut pollution ”

 “ Real-time monitoring allows 
adjustments based on feedwater 
quality, ambient conditions, and 

energy availability ”
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Egypt’s Suez Canal Economic Zone (SCZONE) is moving 
forward with plans for a water desalination plant overseen by 
Waleid Gamal El-Dien and in collaboration with the European 
Bank for Reconstruction and Development (EBRD). The 
project aims to generate 250,000 cubic meters of water daily 
to enhance water supply in the 461 km² economic zone along 
the Suez Canal. EBRD’s involvement since February 2023 is 
focused on modernizing investor services and enhancing over 
60 services, expected to be operational later this year. This 
initiative aligns with SCZONE’s efforts towards sustainable 
development, following a previous announcement of a water 
pump manufacturing center. The desalination plant is vital 
for addressing water scarcity in the drought-prone region, 
showcasing Egypt’s commitment to infrastructure progress 
and resource sustainability.

Egypt’s SCZONE set to tender Water Desalination Plant

Xylem is supporting an Urban Redevelopment Project that 
connects Rome and Vatican City

First Seawater Desalination Plant Using RO Technology 
Inaugurated in Umm Al Quwain

Water News Brief        Aqua Energy Expo Magazine

Xylem is actively involved in supporting an urban rede-
velopment project between Rome and Vatican City by ex-
tending the Lungotevere in Sassia underpass to create a pe-
destrianized zone linking Castel Sant’Angelo with St. Peter’s 
Square. With an investment of €79 million led by ANAS, 
funded through the National Recovery and Resilience Plan, 
this initiative is part of a larger €1.8 billion effort for sus-
tainable tourism and urban renewal. Xylem’s contribution 
involves innovative technology for efficient sewer infrastruc-
ture relocation, ensuring water security for residents with 
minimal disruptions. Scheduled for completion in March 
2024, the project showcases Xylem’s commitment to en-
hancing infrastructure and environmental sustainability in 
historical city centers.

The “NAQA’A” SWRO desalination plant in Umm Al Qu-
wain, one of the world’s largest, was recently inaugurated with 
a daily capacity of 150 million gallons, operating independently. 
The ceremony, attended by officials like Suhail bin Mohammed 
Al Mazrouei and Yousef Ahmed Al Ali, highlighted collabo-
ration between Etihad Water and Electricity, Mubadala, and 
ACWA Power. Sheikh Mansour stressed its role in sustainable 
water resource enhancement, aligning with the UAE’s water se-
curity initiatives like the “Mohamed bin Zayed Water Initiative.” 
The completion of “NAQA’A” signifies the UAE’s dedication to 
sustainability and citizen well-being. Yousef Ahmed Al Ali noted 
it as a strategic achievement after transitioning to more efficient 
technologies and reducing the carbon footprint by 75%, demon-
strating a long-term commitment to environmental responsibili-
ty and operational excellence.
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HVAC fluid-flow solutions company Armstrong Fluid Technology 
announced that Jacob Wolfe has been named regional manager – data 
Centre sales and business development – Americas. In this role, Wolfe 
will lead sales strategy and business development initiatives to enhance 
Armstrong’s position in the data center market. With a background in 
owning a data center business focusing on natural refrigerants and ex-
perience as the Vice President, Americas, at Tranter Inc., Wolfe brings a 
wealth of expertise to his new position. He holds an MBA from Virginia 
Commonwealth University and is a certified Leadership in Energy and 
Environmental Design Accredited Professional (LEED AP), showcasing 
his commitment to sustainable practices in the industry.

Nama Water Services in Oman has launched a prepaid wa-
ter meter service, enabling subscribers to monitor their water 
consumption effectively. CEO Qais Saud Al Zakwani empha-
sized the advanced technology of the meters and the company’s 
dedication to ongoing progress in the water industry. Subscrib-
ers can recharge their meters flexibly, with amounts varying for 
residential and commercial accounts. This system prevents debt 
accumulation, encourages responsible water usage, and ensures 
a consistent water supply. Through IoT technology, the meters 
offer real-time usage information and transmit hourly updates 
on water metrics, improving user experience and facilitating ef-
ficient water management. The digital display provides instant 
access to data, showcasing Nama Water Services’ commitment to 
innovation and sustainable water management in Oman.

 

Jacob Wolfe appointed as the New Data Centre Manager for the 
Americas by Armstrong Fluid Technology

Nama Water Services in Oman unveils Prepaid Water Metre Service, 
a First in the Region

Watts Water Technologies appoints Kenneth Napolitano to its 
Board of Directors

Watts Water Technologies has appointed Kenneth Napoli-
tano to its Board of Directors, where he will also serve on the 
Governance and Sustainability Committee. With extensive ex-
perience in the water and industrial process markets, Napoli-
tano previously held senior positions at Xylem, Inc., including 
Senior Vice President and President of Applied Water Systems. 
His background includes management roles at ITT Corporation 
and Goulds Pumps, Inc., showcasing his expertise in sales, opera-
tions, and strategic leadership. Watts’ CEO, Robert J. Pagano, Jr., 
expressed confidence in Napolitano’s contributions, citing his 
industry knowledge and global executive experience as valuable 
assets for new product development, strategic planning, and op-
erational excellence within the company. Napolitano’s appoint-
ment reflects Watts’ commitment to strengthening its leadership 
team with seasoned professionals in the water technology sector.
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Welsh Water to pay £40 Million Following Ofwat Investigation

Aliaxis secures a Framework Contract to support Scottish Water

Thames Water implements iDMS, a Satellite-based Intelligent Dam 
Monitoring System developed by Binnies and Rezatec

Welsh Water has been ordered to pay £40 million following an 
Ofwat investigation that revealed the company misled customers 
and regulators about its performance on leakage and per capita 
consumption data. The investigation uncovered a significant 
failure of governance and management oversight, leading to mis-
reported figures over five years. Welsh Water will provide £39.4 
million in redress to compensate customers, with £15 million al-
ready announced and £9.4 million to follow, reducing customer 
bills. An additional £15 million will be absorbed by the company. 
To address performance issues, Welsh Water will invest £59 mil-
lion in infrastructure improvements. Ofwat’s CEO emphasized 
the importance of accurate information for customer trust and 
announced increased enforcement measures to ensure industry 
standards are met, holding companies accountable for their ob-
ligations to customers and promoting transparency and account-
ability in the water sector.

Aliaxis UK, a specialist in fluid management solutions, has been 
awarded a framework contract to exclusively supply PE Barrier sys-
tems to Scottish Water for the next eight years. The contract specifies 
the provision of Aliaxis UK’s BS 8588 kitemarked Protecta-Line PE 
Barrier System for barrier applications in Scottish Water’s Repairs 
& Maintenance and Capital Projects, meeting Water for Scotland 
Regulations v4.0. The agreement includes barrier pipes, compres-
sion fittings, mechanical fittings, and ferrule offtakes. Julian Ban-
nerman, Business Development Director at Aliaxis UK, expressed 
excitement for the partnership with Scottish Water, emphasizing 
the company’s established leadership in barrier pipe systems. With 
a history of over 25 years in product development, Aliaxis is com-
mitted to upholding top-quality standards and nurturing a lasting 
collaboration with Scottish Water and its contractors throughout 
the contract period.

Thames Water has integrated the Binnies iDMS tool, created with 
Rezatec, to bolster monitoring of crucial reservoir infrastructure. This 
advanced system, currently being tested at Queen Elizabeth II Res-
ervoir in London, leverages Binnies’ reservoir knowledge and Reza-
tec’s geospatial AI methods to accurately track dam movements and 
vegetation moisture/vigour. By utilizing historical satellite data and 
sophisticated analytics, the iDMS tool detects potential dam issues 
and changes, offering essential insights for dam safety. Thames Water 
values innovative technologies like iDMS for proactive asset manage-
ment, with a focus on enhancing reservoir safety and operational ef-
ficiency. The satellite-generated data provides valuable information 
for improved risk assessment, investment prioritization, and targeted 
operational enhancements, ultimately empowering asset owner/oper-
ators with enhanced visibility and informed decision-making capabil-
ities.
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Acwa Power achieves Full Commercial Operation at Taweelah RO 
Desalination Plant

ACCIONA explores Sustainable Solutions for Water Desalination 
in Qatar

Chile Issues a Tender for a Desalination Plant in Coquimbo to 
address the Water Crisis

Acwa Power has successfully commenced full commercial operation 
at the Taweelah RO desalination plant in Abu Dhabi, with a capacity 
of 909,200 cubic meters per day and a 70 MW captive PV plant for sus-
tainability. The project, led by Acwa Power with a 40% stake, received 
the commercial operation certificate from EWEC. Through a phased 
development approach in partnership with POWERCHINA SEP-
COIII Electric Power Construction Co., Ltd., critical infrastructure 
was delivered promptly to meet the region’s water demands. The oper-
ation of Group 1 and Group 2 in 2022 and 2023 respectively demon-
strated advancements in desalination technology. The recent certifica-
tion of Group 3 at 75,920 cubic meters per day marks the project’s full 
commercial operation with a total capacity of 909,218 cubic meters 
per day. Acwa Power’s milestone highlights its industry leadership and 
dedication to addressing the region’s water and electricity needs, with 
financial benefits anticipated from the second quarter of 2024.

ACCIONA recently hosted a roundtable on “Exploring Sus-
tainable Solutions for Water Desalination in Qatar,” highlighting 
the nation’s dedication to innovative desalination technologies 
amid water scarcity. The event emphasized Qatar’s use of reverse 
osmosis desalination and ACCIONA’s leadership since 2016. 
Experts discussed advancements in water desalination, focusing 
on sustainable water management. The Spanish Ambassador and 
ACCIONA stressed continuous innovation and global coopera-
tion for sustainable water solutions. Topics included operational 
advancements, data analytics, and AI for plant efficiency. The event 
showcased reverse osmosis technology’s effectiveness in meeting 
water needs and environmental goals, promoting collaboration and 
innovation for a sustainable water future in arid regions like Qatar.

Chile has initiated a tender for a multi-purpose desalination plant 
in Coquimbo to address the water crisis, set to begin construction in 
the second half of 2024. With an estimated capacity of 1,200 litres/
second, the plant will benefit 540,000 people in the Coquimbo-La 
Serena area, ensuring a stable drinking water supply and facilitating 
water distribution to Ovalle. President Boric emphasized the plant’s 
significance in securing water supply and quality for the region, 
including irrigation needs. The project, supported by over US$300 
million, aims to combat drought at a regional level. Additionally, the 
Ministry of Public Works plans to establish four desalination plants 
to alleviate water scarcity, focusing on providing drinking water for 
human consumption and meeting sectoral demands affected by the 
crisis. This initiative includes installing three desalination plants 
in provinces like Limarí, Choapa, and Quilimarí to address water 
deficits in Rural Sanitation Services.
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Salinity Solutions receives a £1 Million Investment from SQM 
Lithium Ventures

Almar Water Solutions joins Aramco to reveal Project Advances at 
Zuluf WTP Ceremony

Nicholas Cumins appointed as the Upcoming CEO of Bentley 
Systems

Birmingham’s engineering tech start-up, Salinity 
Solutions, secured a £1 million investment from SQM 
Lithium Ventures to fuel its growth, granting SQM a 
minority stake with potential for further equity acquisition. 
Salinity Solutions’ innovative HyBatch™ batch reverse 
osmosis water treatment technology aims to enhance 
sustainability by reducing energy consumption, purifying 
more wastewater, and minimizing waste generation. With 
global patent approvals and successful industry trials, the 
investment aligns with SQM’s focus on sustainability in 
water, lithium, and electromobility sectors. Salinity Solutions 
plans to use this partnership to expand globally and drive 
impact across industries, complementing existing funding 
totaling £1.96 million from investors and grants.

A groundbreaking ceremony for the Zuluf Water Treatment 
Plant in the Arabian Gulf saw representatives from Aramco, Almar 
Water Solutions, Abdul Latif Jameel Energy, Al Jomaih Energy & 
Water, and Fisia Italimpianti coming together. Keynote speakers 
shared insights, and a symbolic act of burying the foundation 
stone marked unity and commitment. The collaborative efforts of 
stakeholders were highlighted in bringing the project to life. With 
a capacity of 185,000 m3/day under a 25-year BOOT scheme, the 
plant aims to provide sustainable water solutions in Saudi Arabia. 
Carlos Cosin, CEO of Almar Water Solutions, emphasized the 
project’s importance in providing clean water to the region. The 
partnership between Almar Water Solutions, Al Jomaih Energy 
and Water Co., and Aramco aims to develop an advanced water 
treatment facility for the Zuluf project, with financial closure 
reached in mid-March 2023.

Bentley Systems, a leading infrastructure engineering software 
company, announced that Greg Bentley will transition from CEO 
to Executive Chair of the Board of Directors effective July 1, 2024. 
Nicholas Cumins, the current COO, will be promoted to CEO 
and proposed to join the Board. The announcement was made 
during the opening event of Bentley Systems’ new UK headquar-
ters, marking the company’s 40th anniversary. Cumins, a dual 
French and U.S. citizen, has a background in various leadership 
roles at companies like SAP and OpenX. Greg Bentley, CEO since 
1995, expressed confidence in Cumins’ leadership and the compa-
ny’s future growth. As Executive Chair, Greg Bentley will focus on 
capital allocation and investor relations. The succession plan aims 
to ensure Bentley Systems’ continued success and innovation in in-
frastructure engineering software for the next 40 years.
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Global Water Events
Water & Wastewater Equipment, Treatment & Transport Show

Date: From 24  to 26  Jan 2024
Location: Indianapolis, Indiana

Website: wwettshow.com

BRITISH WATER Micropollutants Conference

Date:  From 8 February 2024
Location: Leeds, UK 

Website: www.britishwater.co.uk

AOAP Conference and Exposition & NDPA Water Safety 

Date: From 12  to 14   Feb  2024
Location: The Grand Sierra Resort and Convention Center in Reno, Nevada

Website:  ndpa.org

The Water & Wastewater Equipment, Treatment & Transport 
Show (WETT) is a showcase of the latest innovations within the 
wastewater industry. The show brings together industry experts, 
technologies and services. It provides 90+ expert-led courses, 
live show demonstrations, hundreds of interactive booths and 
networking opportunities.

British Water will continue the conversation on how micropollutants affect the water sector in the 
third BW Micropollutants Conference. Our speakers will cover the latest topics on current legislation 
and ongoing initiatives about the environmental risks associated with micropollutant emissions and 
treatment approaches.

The AOAP Conference and Exposition & NDPA Water Safety Conference is an opportunity 
for professionals from around the world to earn about the latest trends, legislation, and issues 
facing our industry. Education, networking & professional development opportunities during 
the conference are one of a kind.
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WEF/AWWA Utility Management Conference 2024

Date:  From 13  to  16  February 2024 
Location: Portland, Oregon

Website: www.wef.org

WEX Global

Date: From 4 to 6  March 2024
Location: Madrid, Spain

Website: wex-global.com

Membrane Technology
 Conference

Date: From 4  to 7 March, 2024
Location: West Palm BEeach, Florida

Website: www.awwa.org

The 2024 WEF/AWWA Utility 
Management Conference offers 6 pre-
conference workshops and 36 technical 
sessions focused on a wide variety of 
topicsrelated to water and wastewater 
utility management.

WEX Global is a three-day event which 
brings together the sector’s leading experts to 
discuss water sustainability.

The AMTA/AWWA Membrane Tech-
nology Conference explores the latest de-
velopments in membrane technology, as 
it affects water and wastewater treatment. 
The conference reveals new directions in 
water and wastewater treatment technol-
ogies, desalting and membrane bioreactor 
applications.
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The Collection Systems Conference and Stormwater Conference 
2024

Date: From 9 to 12 April, 2024
Location: The conference will be hosted at the Connecticut Convention Center in Hart-
ford, CT.

Website: www.wef.org

Texas Water Conference

Date: From 9 to 12 April, 2024
Location: NEC, Birmingham, B40 1NT, UK 

Website: www.txwater.org

MACH Exhibition

Date: From 15 to 19 April, 2024
Location: NEC, Birmingham, B40 1NT, UK

 

 Website: www.machexhibition.com

The Collection Systems Conference and Storm-
water Conference 2024 is an exhibition focused 
on the design and operations of wastewater col-
lection systems, as well as wet weather control and 
stormwater management.

The conference is celebrating it’s 28th year as the Largest Regional Water Conference in 
the U.S.© Itcaters to professionals in the wastewater and water industry, including water 
quality engineers, treatment plant technicians and scientists. Also government officials, 
regulatory agency personnel, manufacturers and their agents, libraries, universities and 
groups and individuals concerned with protecting public health and the environment.

MACH 2024 is a five-day event 
where key manufacturing buyers, 
engineers and manufacturers go 
to find, specify and purchase new 
equipment.
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Towards a Sustainable Future: The 
Path to Achieving Net Zero

 Emissions by 2050

Achieving net zero necessitates a shift in our 
approach to how we produce and consume 

energy



Global carbon emissions from fossil fuels reached 
record levels, exceeding 40 billion tons in 2023. 
The US experienced a 3% decline in emissions 

due to a long-term reduction in coal use. However, the 
world is on a trajectory to surpass 1.5 degrees Celsius of 
warming before 2030. The IEA emphasizes the need for 
clean technology deployment and international cooper-
ation to achieve net zero emissions by 2050. Strengthen-
ing and implementing energy and climate policies is cru-
cial, with near-term milestones to track progress towards 
long-term targets.

What is Net Zero ?     
More and more countries, cities, and corporations 

are dedicated to achieving net zero emissions by remov-
ing the same amount of CO2 that they produce in or-
der to minimize global warming. The goal of emission 
reduction pledges is to prevent the most severe effects of 
climate change, with the year 2050 being the most com-
monly mentioned target. 

• What Exactly does Net Zero mean ?
Put simply, achieving net zero emissions involves tak-

ing out as much carbon as we release into the air. In 2015, 
the Paris Agreement was signed by 193 parties – 192 
countries and the European Union – committing to lim-
it the global temperature increase to “well below” 1.5°C 
to prevent the most serious effects of climate change. By 
2030, global emissions need to decrease by approximate-
ly 45% compared to levels in 2010. Any remaining emis-
sions must be offset by capturing CO2 from the atmo-
sphere in order to achieve net zero by 2050. All net-zero 
commitments must adhere to the Paris Agreement. In 
addition to national targets, businesses and other groups 
can also contribute to the worldwide effort by setting 
their own objectives.

Net Zero and the Evaluation of Energy Supply
Net zero refers to the balance between the amount 

of greenhouse gases produced and the amount removed 
from the atmosphere. Achieving net zero emissions is 
crucial in combating climate change and involves a com-
prehensive evaluation of energy supply.

• Renewable Energy 
 Increasing the share of renewable energy sources 

such as solar, wind, hydro, and geothermal power is es-
sential for achieving net zero emissions.  Evaluating the 
potential for expanding renewable energy infrastructure 
through investment in technology and policy support is 
crucial. 

• Energy Efficiency
    Improving energy efficiency across all sectors, includ-
ing transportation, industry, and buildings, is a key as-
pect of achieving net zero emissions.
Evaluating and implementing energy-efficient technolo-
gies and practices can significantly reduce overall energy 
demand.

• Carbon Capture and Storage (CCS)
    Evaluating the feasibility and effectiveness of CCS tech-
nologies for capturing and storing carbon emissions from 
industries and power plants is important. - Assessing the 
potential for scaling up CCS infrastructure and investing 
in research and development for enhanced CCS technol-
ogies is crucial. 

 • Nuclear Energy
   The role of nuclear energy in achieving net zero emis-
sions is a topic of evaluation, considering its low carbon 
footprint but also the concerns regarding safety and 
waste management. Evaluating the potential for mod-
ernizing and expanding nuclear power while addressing 
safety and waste disposal challenges is an important as-
pect of the energy supply evaluation. 

• Electrification
   Evaluating the potential for electrifying various sectors 
such as transportation and heating can significantly re-
duce reliance on carbon-intensive fuels.
 Assessing the infrastructure and policy support needed 
for widespread electrification is essential for achieving 
net zero emissions. International Collaboration Collab-
oration and knowledge sharing among countries are cru-
cial for evaluating and implementing effective strategies 
for transitioning to a net zero energy supply. 
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In conclusion, achieving net zero emissions requires a 
comprehensive evaluation of the energy supply, includ-
ing the expansion of renewable energy, improving energy 
efficiency, exploring CCS technologies, assessing the role 
of nuclear energy, promoting electrification, and foster-
ing international collaboration.

• Hydrogen and hydrogen‐based fuels 
The focus in achieving Net Zero Emissions (NZE) 

shifting towards using low-carbon hydrogen to replace 
fossil fuels without the immediate need for new infra-
structure. This involves industries, refineries, power 
plants, and blending hydrogen with natural gas. Glob-
ally, low-carbon hydrogen usage is projected to increase 
significantly by 2030, with a substantial portion coming 
from electrolysis. Blending hydrogen with natural gas 
can significantly reduce CO2 emissions.

Technological innovation
Current technologies can potentially achieve the emis-

sions reductions needed by 2030 in the NZE Scenario, 
but there are various challenges to full implementation. 
These include affordability and availability of clean 
building technologies, effective policy frameworks, and 
changes in consumer behavior. The IEA’s Net Zero by 
2050 roadmap outlines over 400 energy technology and 
policy milestones, with experts providing strategic vi-
sions and recommendations to overcome these challeng-
es and achieve the required milestones for buildings by 
2030.

How can we achieve a state of net zero energy 
by 2050?

To achieve net zero energy by 2050, a multifaceted ap-
proach involving significant changes in energy produc-
tion, consumption, and policy is imperative. This entails 
a substantial increase in renewable energy deployment, 
such as expanding solar and wind power generation 
while reducing reliance on fossil fuels. 

Additionally, enhancing energy efficiency across indus-
tries, transportation, and buildings through measures 
like improved insulation, energy-efficient appliances, 
and sustainable urban planning is essential. For instance, 
transitioning to electric vehicles and implementing car-
bon capture and storage technologies can play pivotal 
roles in curbing emissions. Moreover, fostering inter-
national cooperation, enacting supportive policies, and 
promoting public awareness are crucial facets in the jour-
ney towards a net zero energy future.

Conclusion
    Global carbon emissions from fossil fuels hit a record 
high, surpassing 40 billion tons in 2023. While the US 
saw a 3% decrease in emissions due to reduced coal us-
age, the world is on track to exceed 1.5 degrees Celsius 
of warming by 2030. The International Energy Agency 
(IEA) stresses the importance of clean technology adop-
tion and global cooperation to reach net zero emissions 
by 2050. Achieving this goal involves removing as much 
CO2 as is produced to combat climate change effectively.
   Net zero refers to balancing greenhouse gas produc-
tion with removal from the atmosphere. It requires na-
tions, cities, and companies to offset their emissions by 
capturing CO2 or investing in renewable energy sources 
like solar and wind power. Enhancing energy efficiency, 
exploring carbon capture and storage, evaluating nuclear 
energy’s role, promoting electrification, and fostering in-
ternational collaboration are key strategies in achieving 
net zero emissions by 2050.
   To reach net zero energy by 2050, a comprehensive ap-
proach is needed, including expanding renewable energy, 
improving energy efficiency, exploring CCS technolo-
gies, assessing nuclear energy’s role, promoting electrifi-
cation, and enhancing international collaboration. This 
multifaceted strategy involves significant changes in ener-
gy production, consumption, policy, and public aware-
ness to transition to a sustainable energy future.
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The global solar technology industry is experienc-
ing a surge in technological advancements aimed 
at boosting efficiency and reducing manufactur-

ing costs of solar panels. Integration of energy storage 
solutions and smart solar solutions with IoT-enabled 
monitoring systems is on the rise, enhancing reliability 
and management of solar assets. Emerging technologies 
like perovskite solar cells and bifacial panels promise ef-
ficiency gains. Advances in materials science and nano-
technology are leading to more durable panels, while 
innovations in solar tracking systems and predictive an-
alytics improve performance. Novel approaches such as 
floating solar farms and thin-film technology offer new 
possibilities for solar energy generation across sectors. 
Despite challenges, the industry shows growth potential, 
especially in emerging markets like Asia, attracting inves-
tors and businesses.

Impact of Equipment Underperformance on 
the Global Solar Industry
  Equipment underperformance has caused a $2.5 bil-
lion loss for the global solar industry, with an estimated 
annual revenue loss of $82 million across 24.5 GW ana-
lyzed by Raptor Maps in 2022. This translates to a $2.5 
billion loss for the entire solar industry. The report also 
highlights that underperformance due to anomalies has 
nearly doubled from 1.61% in 2019 to 3.13% in 2022, 
resulting in a 94% power loss increase over the last 4 years

Legislative Impact on Solar Industry Growth 
 The 2023 Global Solar Report emphasizes the crucial 

role of legislation in the solar industry, particularly high-
lighting the impact of the Inflation Reduction Act in the 
U.S., which allocated $370 billion for renewable energy 
and generated significant demand in the solar industry.
One key aspect of the Act is the expansion of the Federal 
Tax Credit for Solar Photovoltaics, known as the Invest-
ment Tax Credit (ITC), which now offers a 30% tax cred-
it on installation costs and has been extended through 
2032.
  The report emphasizes the importance of legislative sup-
port in realizing the potential of solar energy in terms of 
power production and profitability, with the expansion 
and extension of the Federal Tax Credit for Solar Pho-
tovoltaics (ITC) playing a crucial role in making solar 
installations more financially accessible to a wider range 
of Americans. This extension and the gradual decrease 
in the tax credit in the following years make solar instal-
lations more financially accessible to a wider range of 
Americans, promoting solar technology adoption.
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Emerging Patterns, Advancements, 
and Potential in the Worldwide Solar 

Technology Industry

“ The report emphasizes the importance of 
legislative support in realizing the potential 
of solar energy in terms of power production 

and profitability ”
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New Inventions in the Field of Solar Energy
Recent years have seen tremendous progress in the 

field of solar energy, which extends beyond cost consider-
ations. The panels are now more adaptable and efficient. 
The business has advanced thanks to inventions like bifa-
cial solar panels, tandem solar cells, and perovskite solar 
cells. The following cutting-edge solar technologies are 
influencing how solar electricity will develop in the fu-
ture:

• The Concentrated Solar Power (CSP)
Market is projected to grow at a CAGR of 6.93% from 

2024 to 2029, reaching 14.49 gigawatts. The Asia Pacif-
ic region is expected to dominate the market, followed 
by the Middle East and Africa, due to high solar irradi-
ance levels and lower manufacturing costs. The market 
is driven by environmental concerns, integration of CSP 
systems with thermal storage, and companies’ focus on 
R&D for efficient technologies. The power tower seg-
ment is anticipated to hold over 41% of the market share 
by 2032, with companies like Siemens, BrightSource 
Energy, and Abengoa Solar leading in technological ad-
vancements.

• Perovskite Solar Cells
Perovskite solar cells are a new, efficient, and cost-effec-

tive type of solar cell made from abundant and easy-to-
process materials. They can create flexible, lightweight, 
and semi-transparent solar cells, with early results show-
ing efficiencies of over 25%. The innovation of perovskite 
solar panels has seen significant market traction, with 
companies such as Oxford PV and Caelux focusing on 
commercializing tandem cells. 

Caelux, backed by Vinod Khosla and Reliance Indus-
tries, is also focused on commercializing tandem cells.
This innovative technology has the potential to revolu-
tionize the solar energy industry by significantly boosting 
the efficiency of commercial solar panels. With the back-
ing of companies like Bill Gates’ Breakthrough Energy 
Ventures and the reported advancements in efficiency, 
perovskite solar panels are poised to make a substantial 
impact in the field of solar energy. Other notable compa-
nies in the perovskite solar market include:

• Greatcell Energy (Australia): The company has been 
actively involved in the development of perovskite solar 
cells, contributing to the advancement of solar 

• Technology. Aixtron (Germany): Aixtron specializ-
es in equipment manufacturing for perovskite produc-
tion, making it a key player in the industry. 

What are the Latest Developments in Solar 
Installations Worldwide ?

The global solar installation sector has seen significant 
growth, Terawatt of solar capacity in 2022 from just 2 
gigawatts two decades ago. This growth is driven by tech-
nological advancements, cost reductions, and support-
ive government policies. The Asia-Pacific region, led by 
China and India, remains a dominant force in the solar 
market despite a 6 % drop in its global share in 2021, 
while the Americas and Europe are also experiencing 
increases in solar installations. The future looks promis-
ing, with forecasts suggesting that global installed solar 
capacity could reach 2 terawatts by 2025, contributing 
significantly to meeting global electricity demands and 
combating climate change.

What are the Challenges and Opportunities in 
the Field of Solar Module Technology?
• The Opportunities
1.  Strong national policy support
The Chinese government is firmly backing the advance-
ment of new energy and aims to achieve an installed ca-
pacity of 1100-1300 GW for new energy power genera-
tion by 2030.

2. Ongoing enhancement of the industrial chain
 The solar photovoltaic industry chain is consistently 
improving, with a robust industrial base encompassing 
raw materials, equipment manufacturing, and system 
integration.

3. Cost reduction through technological advancements
 The rapid progress in solar power generation technolo-
gy, continual enhancement of photovoltaic module con-
version efficiency, and decreasing manufacturing costs 
have significantly improved the economic viability of 
solar energy.

• The Challenges
1. Limited grid capacity: The construction of my coun-
try’s power grid infrastructure is falling behind, leading 
to limited capacity to absorb new energy power gener-
ation, which in turn restricts the development of solar 
energy.

“ These companies have reported im-
pressive efficiency statistics, with Ox-
ford PV claiming a 28% efficiency for 
tandems and developing a multi-lay-

ered cell with 37% efficiency”
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2. Uncertain subsidy policies: Solar power generation 
relies on national policy subsidies, but the subsidy stan-
dards are subject to adjustment based on industry devel-
opment, creating policy risks.
3. Increased competition: As industrial scale expands, 
competition among enterprises intensifies, and overca-
pacity poses certain challenges.
4. Unbalanced industrial chain: Currently, the upstream 
technology and materials for the solar energy industry 
rely on imports, while the mid and downstream sectors 
are developing rapidly, leading to an unbalanced industry 
chain that also restricts development.

Global Solar Market Developments 2024 to 
2027

The global solar market is expected to grow in the low 
two-digit range, driven by increased solar production ca-
pacities and the growing importance of local production 
hubs. The Medium Scenario predicts a 400 GW mile-
stone in 2024, a 17% growth rate from 2023. China, the 
US, and India will account for 51-57% of global solar de-
mand between 2024 and 2027. China, the US, and India 
are expected to install more than 20 GW in 2024, with 
Germany and Spain following closely behind.
  

 The US is projected to continue its solar growth trajec-
tory, with the Investment Tax Credit prolonging until 
2032. India, despite missing its 100 GW National Target 
by the end of 2022, is focused on meeting its 500 GW 
installed renewable capacity, with 280 GW from solar 
power.India’s solar growth is expected to shift from a 
utility-scale sector to a distributed segment in the medi-
um to long term. From 2024 to 2027, market shares will 
redistribute among regions, with China reverting to its 
2020 level and the Americas experiencing a slight decline.

 APAC, MEA. Europe are expected to gain market 
shares, with APAC experiencing the largest growth from 
18% to 22%. 

  

  

The Russian war against Ukraine is accelerating the glob-
al shift towards solar energy, with projected milestones 
for installed PV generation capacity over the next five 
years, reaching 1.5 TW in 2023, 1.9 TW in 2024, 2.4 
TW in 2025, 2.9 TW in 2026, and 3.5 TW in 2027.

Conclusion
 The expansion of the solar market is primarily driven 
by technological advancements, cost reductions, and 
supportive government policies. Utility-scale solar has 
become a cost-effective alternative to traditional power 
sources, establishing itself as a leading contender in re-
newable energy. 
 The industry expects further significant changes, partic-
ularly through ongoing technological innovations in so-
lar cell and module technologies. Advances in monocrys-
talline silicon, PERC, TOPCon, and HJT cells, as well as 
larger wafer sizes and more efficient inverters, are antici-
pated to improve efficiency and lower costs.
 The integration of solar technology with emerging 
sectors such as battery storage and green hydrogen pro-
duction also presents new opportunities for growth and 
innovation, unlocking significant potential within the 
industry.
 The combination of continuous innovation, decreasing 
costs, and increasing government support is projected to 
sustain the growth of solar energy. Forecasts indicate a 
potential doubling of global installed solar capacity to 2 
T.W. by 2025, highlighting the growing impact of solar 
power in the global electricity market and its crucial role 
in addressing climate change.
  

“ The Five-Year Plan aims for a 50% 
growth in renewable energy generation, 
with China aiming for over 50% of its 
electricity consumption from renewable 

sources between 2021 and 2025 ”

 “ The world’s total operating on-grid so-
lar capacity is expected to cross the 2 TW 
milestone in early 2025, driven by strong 
price reductions for raw materials and PV 

products ”
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Riding the 
Oceanic Waves 

to power Our 
Planet

As the global demand for energy continues 
to rise, it has become imperative to explore                          
alternative sources of power that are both 

renewable and sustainable. One such source that 
holds immense potential is wave energy. Harness-
ing the power of waves not only offers a clean and 
abundant source of energy but also reduces our re-
liance on fossil fuels. In this article, we will explore 
the history of wave energy, its innovations, global 
potential, challenges, projects around the world, 
global market size as well as its future prospects 

and potential.

https://aquaenergyexpo.com/


Understanding Wave Energy
Wave energy, also known as blue power, is the process 

of capturing and converting the kinetic energy generated 
by ocean surface waves into useful work, such as electric-
ity generation, water desalination, and water pumping. 
As a form of renewable energy, wave energy boasts the 
largest estimated global resource among ocean energy 
forms.  As long as the Earth continues to track around 
the sun, and the moon around the Earth, waves will con-
tinue to be a viable source of kinetic energy. So, it has 
the potential to play a significant role in the global tran-
sition towards sustainable energy systems. The technolo-
gy used to harness wave energy is diverse, with five main 
types currently in use: absorbers, attenuators, oscillating 
water columns (OWC), overtopping devices, and invert-
ed-pendulum devices. Each employs a unique method 
of capturing the ocean’s kinetic energy and converting 
it into electrical energy. Absorbers, for example, utilize 
a buoy to extract energy from the rise and fall of waves, 
which is then converted to electrical energy using a linear 
or rotary generator. Attenuators, on the other hand, cap-
ture energy by being placed perpendicular to the length 
of the wave, causing the attenuator to flex continuously 
at points of connection.

The History of Wave Energy
The concept of harnessing wave energy dates back to 

the late 18th century, with the first patent registered in 
Paris in 1799 by Monsieur Girard and his son. They pro-
posed the use of direct mechanical action to drive heavy 
machinery, including mills, saws, and pumps. Since then, 
thousands more patents have followed, significantly ad-
vancing the technology and applications of wave energy.

 Among the pioneers of modern wave energy was Yoshio 
Masuda, a Japanese naval commander who tested numer-
ous wave-energy devices at sea. His inventions, including 
the KAIMEI, a large barge used as a testing platform, and 
the Oscillating Water Column, initially used for small-
scale navigation, marked significant milestones in the 
evolution of wave energy technology.

The Global Potential of Wave Power
      The potential for wave energy is immense, with an esti-
mated exploitable capacity of 1.8 terrawatts (TW). How-
ever, it is important to consider various factors when as-
sessing this potential. These factors include the distance 
from the coastline, the impact on coastal alignment and 
protected areas, and competing uses of the ocean. De-
ductions are made for areas that are more than 30 miles 
away from the coast, difficult to extract due to wave di-
rection and coastline alignment, occupied by shipping 

“ The 1973 oil crisis served as a cata-
lyst for renewed interest in wave ener-
gy, as countries began exploring alter-

native energy sources ”
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  lanes, fishing areas, pipelines, and cables, or have unsuit-
able seabed morphology and water depth. Additionally, 
areas with limited infrastructure availability, such as har-
bors and grid connections, are taken into account. 

  

It is important to note that not all regions are equally 
suitable for wave energy production. The most attrac-
tive regions are typically the exposed west coasts of the 
world, where long-period swell waves have been built up 
over several days by different weather systems and trav-
eled uninterrupted across the oceans, carrying significant 
exploitable energy. Examples of such regions include the 
Atlantic west coasts of Europe, North America, Austra-
lia, South America, and Africa. In these locations, wave 
energy is often independent of local wind conditions and 
can provide valuable energy supply during periods when 
wind and solar photovoltaic sources are not producing or 
are limited. These regions hold the greatest potential for 
wave energy utilization.

Innovations and Advancements in Wave Energy  
Innovations and advancements in wave energy tech-
nology are driving the industry forward. Researchers 
and engineers are constantly exploring new designs and 
materials to improve the performance and durability of 
wave energy devices, such as CorPower Ocean, which has 
developed a range of groundbreaking innovations that 
are revolutionising the wave energy sector. One area of 
focus is the development of more efficient wave energy 
converters that can capture a greater percentage of the 
energy contained in waves.

• CorPower Ocean’s Five Key Innovations in Wave 
Energy Technology
    CorPower Ocean has developed a range of ground-
breaking innovations that are revolutionising the wave 
energy sector. These advancements are designed to 
address the challenges faced by previous wave energy 
technologies, improving efficiency, reducing costs, and 
enhancing scalability. CorPower Ocean’s technology is 
delivered as CorPack clusters, which are consist of

 wave energy converters, mooring system, anchors, elec-
trical collection system and remote control and commu-
nication each with a 10–20 MW capacity. These Cor-
Packs are laid out side-by-side to form utility-scale wave 
farms.:

1. WaveSpring Technology
 CorPower Ocean’s WaveSpring technology is a 
game-changer in the wave energy sector, as it amplifies 
motion and power capture. By utilising a negative spring 
function, this technology enables a threefold increase 
in energy production for a given buoy size, significant-
ly boosting revenue-to-cost ratios. WaveSpring technol-
ogy enhances the efficiency of CorPower’s wave energy 
converters, making them more competitive with other 
renewable energy sources.

2.  Cascade Gearbox
  The Cascade gearbox, developed by CorPower Ocean, 
is an innovative mechanical drive train that converts lin-
ear motion into rotation with high efficiency and a long 
lifetime. The design principle resembles that of a plan-
etary gearbox, distributing the load over multiple small 
gears to ensure optimal performance and durability. By 
incorporating the Cascade gearbox into their wave ener-
gy devices, CorPower Ocean can improve the efficiency 
and reliability of power generation.

3.  CPre-tension Cylinder
  CorPower Ocean’s pre-tension cylinder is a novel sys-
tem that uses a pneumatic cylinder to provide a down-
ward force on the buoy, reducing the need for additional 
mass to balance buoyancy. This innovation lowers costs 
and carbon footprint and makes the devise naturally 
protected from storm waves. The pre-tension cylinder 
dramatically enhances the resilience and performance of 
CorPower Ocean’s wave energy devices in harsh marine 
environments.

4. Composite  Buoy
   CorPower Ocean’s composite buoy is a spherical hull 
structure made from advanced composite materials de-
signed for high-volume, low-cost production. This inno-
vation introduces a mobile factory concept, allowing fab-
ricating of buoy hulls locally at customer sites. This not 
only reduces the carbon footprint of transporting these 
bulky structures, but also contributes to a higher degree 
of local content. 

“ To arrive at the easily exploitable po-
tential of 500 GW, only areas with the 
highest energy density of over 30 kW/m 
are considered on top of the aforemen-

tioned factors ” 
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5. UMACK Anchor
UMACK anchors outperform gravity anchors and 

conventional monopiles in terms of holding capacity, 
cost and carbon footprint. It is installed with a high-
speed and low noise vibro-driving method, making it 
friendly to marine life.

Challenges in Harnessing Wave Energy
While wave energy holds great promise, there are sev-

eral challenges that need to be overcome for widespread 
adoption. One major challenge is the high upfront cost 
of building wave energy devices. The technology re-
quired to harness wave energy is still in its early stages 
of development, and the capital investment required for 
large-scale projects can be significant. Another challenge 
is the harsh marine environment in which wave energy 
devices operate. The constant exposure to saltwater, 
waves, and storms can lead to corrosion, mechanical fail-
ures, and damage to the devices. Developing robust and 
durable technologies that can withstand these conditions 
is crucial for the success of wave energy projects. Further-
more, the impact on marine ecosystems must be carefully 
considered. The installation of wave energy devices can 
disrupt marine habitats and affect the migration patterns 
of marine animals. It is essential to conduct thorough en-
vironmental impact assessments and develop mitigation 
strategies to minimize these effects.

Wave Energy Projects around the World
Wave energy projects are being implemented in vari-

ous parts of the world, showcasing the global interest and 
potential of this renewable energy source. In Scotland, 
the European Marine Energy Centre (EMEC) has been 
instrumental in testing and demonstrating wave energy 
technologies. The center has facilitated the deployment 
of several wave energy devices, providing valuable data 
and insights for future developments.

In Australia, the Albany Wave Energy Project aims to 

build a 1.5-megawatt wave energy farm off the coast of 
Western Australia. This project, once completed, will be 
one of the largest wave energy farms in the world, high-
lighting Australia’s commitment to renewable energy.
  Another notable project is the Azores Wave Energy Test   
Site in Portugal. This test site provides a unique opportu-
nity for wave energy developers to test and validate their 
technologies in a real-world environment.
  With recent news highlighting the key role wave energy 
will play in the UK The United Kingdom has launched a 
wave farm consisting of 66 machines in Scotland, costing 
over 4 million pounds. These projects, along with many 
others, are paving the way for the commercialization of 
wave energy and demonstrating its potential as a viable 
source of sustainable power.

The Global Wave Energy Market Size
The Global Wave Energy market is anticipated to 
rise at a considerable rate during the forecast pe-
riod, between 2024 and 2031. In 2021, the mar-
ket is growing at a steady rate and with the rising 
adoption of strategies by key players, the market 
is expected to rise over the projected horizon.
 

• North America contributed more than 35% of 
revenue share in 2022.
• Europe region is estimated to expand the fastest 
CAGR between 2023 and 2032.
• By Type, the wave energy segment has the larg-
est market share of 65% in 2022.
• By Application, the desalination segment is ex-
pected to expand at the fastest CAGR over the 
projected period.

“ CorPacks are used as building 
blocks that are laid out side-by-side 
to form larger wave farms that can 
be hundreds of megawatts to giga-

watt scale ” 

“ The global wave energy market size 
reached USD 500.2 million in 2022 and 
is estimated to hit around USD 1,211.56 
million by 2032, poised to grow at a 
CAGR of 9.30% during the forecast pe-

riod from 2023 to 2032 ” 
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Empowering the Future: 
A Comprehensive Examination of 
the Vineyard Wind Project



Wind energy, which is a renewable energy 
source, clean and environmentally friendly 
alternative to traditional fossil fuels. It reduc-

es greenhouse gas emissions and produces no air or wa-
ter pollution. As a growing sector in the global energy 
market, wind energy plays a crucial role in a sustainable 
future. The Vineyard Wind project, a major milestone 
for offshore wind and the renewable industry in North 
America, demonstrates the commitment to a cleaner, 
more sustainable world. It contributes significantly to 
the global effort to combat climate change and transition 
towards cleaner energy sources.

Utilizing the Power of Nature : The Placement 
and Size of the Vineyard Wind Project

The Vineyard Wind Project, located in federal wind 
energy area OCS-A-0501, is positioned 15 miles south 
of Martha’s Vineyard and Nantucket, and 35 miles from 
mainland Massachusetts. The strategic location was me-
ticulously determined through a multi-year, intergovern-
mental task force process, considering scientific data and 
public input, making it an ideal site with powerful, reli-
able wind speeds to support wind turbines. 

 
   
  
Comprising 62 General Electric Haliade-X turbines, 
each capable of generating 13 megawatts of electricity. 
The installation of two submarine cables, buried up to 
six feet below the seafloor, will facilitate the transmission 
of electricity to an onshore substation, further reinforc-
ing the project’s substantial impact on renewable energy 
generation.

The Vineyard Wind Project’s Environmental 
Impact and Economic Advantages

The Vineyard Wind Project, an 806-megawatt off-
shore wind farm located 14 miles off the coast of Mar-
tha’s Vineyard, Massachusetts, is anticipated to deliver 
significant environmental and economic benefits.

• Environmental Impact
• Carbon Emissions Reduction: Upon completion, the 
project is expected to reduce carbon emissions by more 
than 1.6 million metric tons per year, equivalent to tak-
ing 325,000 cars off the road annually.
• Energy Generation: It will generate electricity for over 
400,000 homes and businesses in Massachusetts, con-
tributing to the state’s clean and sustainable energy sup-
ply. Winter Peak Demand: Offshore wind is uniquely po-
sitioned to meet the New England region’s winter peak

 demand, offering significant potential to reduce carbon 
emissions.
Long-Term Clean Energy: According to the state’s 2050 
Clean Energy and Climate Plan, offshore wind will be 
foundational to Massachusetts’ energy supply in 2050, 
providing clean, affordable, sustainable energy for rate-
payers.

• Economic Advantages
• Job Creation: The project has already created nearly 
2,000 high-quality, skilled jobs since 2017, including 
close to 1,000 union jobs, and is expected to create 3,600 
Full Time Equivalent job years.
• Economic Output: It has delivered $590 million in to-
tal economic output to the Massachusetts economy, in-
cluding direct, indirect, and induced effects.
• Cost Savings: The project is anticipated to save custom-
ers $1.4 billion over the first 20 years of operation, con-
tributing to long-term cost savings for consumers.

Union Jobs and Diversity: The project has set goals for 
Diversity, Equity, and Inclusion, with the creation of 937 
union jobs through two years of construction, exceeding 
its initial commitment and promoting diversity within 
the workforce.
   The Vineyard Wind Project not only holds the prom-
ise of substantial environmental benefits through carbon 
emissions reduction but also significantly contributes to 
the economic growth and job creation in the region.

“ The project is expected to annually 
generate 800 megawatts of electricity, 
powering over 400,000 homes and re-
moving the equivalent of 325,000 vehi-

cles from roadways ” 

       www.aquaenergyexpo.com  | April 2024   73

Projects                                                                                                                                    Aqua Energy Expo Magazine

https://aquaenergyexpo.com/


 

The Challenges of Constructing the Vineyard 
Wind Project off the Massachusetts Coast
•  Legal Challenges

The project encountered opposition from various 
parties, including small-scale solar developers, Nantucket 
residents, and commercial fishing interests, leading to a 
series of lawsuits challenging its federal permits. These le-
gal battles raised concerns about the project’s compliance 
with environmental laws such as the Endangered Species 
Act, the Marine Mammal Protection Act, and the Na-
tional Environmental Policy Act.

•  Delay due to Endangered Species Protection
Vineyard Wind had to pause construction activity for 

a few months to safeguard endangered North Atlantic 
right whales, highlighting the need to ensure environ-
mental protection during offshore construction activi-
ties.

• Weather-Related Delays and Industry Learning 
Curves

Offshore construction was susceptible to weather-re-
lated delays, and the steep learning curves associated with 
the new industry further contributed to the cautious and 
careful approach taken by the project.

    

Overcoming the Challenges 
Faced by the Vineyard Wind Project in 2023 and 2024 

requires a comprehensive approach aimed at navigating 
regulatory hurdles, environmental concerns, and indus-
try learning curves. 

   
The project faced delays due to regulatory and legal 
hurdles, including the need for additional environmen-
tal studies and legal battles challenging federal permits. 
Notably, the project had to pause construction activity 
to safeguard endangered North Atlantic right whales, 
which underscored the need to ensure environmental 
protection during offshore construction activities.  Ad-
ditionally, the project encountered opposition from 
various parties, leading to lawsuits and concerns within 
the fishing industry. Nevertheless, the project has made 
significant progress, with one turbine delivering approx-
imately five megawatts of power to the grid, marking a 
historic milestone for the American offshore wind indus-
try. The project’s successful commissioning exemplifies 
the industry’s potential, with the Vineyard Wind Project 
emerging as a monumental victory for climate action, of-
fering clean, affordable energy and setting the stage for 
the development of a vibrant offshore wind industry in 
the United States.

 “ These challenges underscore the 
complexity of offshore wind farm 
construction and the need to navigate 
legal, environmental, and operational 
obstacles to ensure successful project 

completion ”

“ The project, officially known as 
Vineyard Wind 1, is set to deliver 800 
megawatts of power upon comple-
tion, generating electricity for more 
than 400,000 homes and businesses 
in Massachusetts, while also contrib-
uting to substantial cost savings for 

consumers ”
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Shaping the Future: Implications of the Vine-
yard Wind Project

In 2023 and 2024, the Vineyard Wind Project has 
reached several significant milestones, marking a pivot-
al moment in the advancement of offshore wind energy 
in Massachusetts and the broader region. The project, 
located 14 miles off the coast of Martha’s Vineyard, is 
a groundbreaking endeavor that is poised to play a cru-
cial role in the state’s clean energy landscape. With the 
completion of the first five turbines, the project has al-
ready delivered approximately 68 megawatts of power to 
the New England grid, enough to power around 30,000 
homes and businesses in Massachusetts. 

Furthermore, the project aligns with Massachusetts’ 
ambitious clean energy and climate goals, with plans to 
create 3,600 full-time equivalent job years, save custom-
ers $1.4 billion over the first 20 years of operation, and 
reduce carbon emissions by more than 1.6 million metric 
tons annually, equivalent to taking 325,000 cars off the 
road each year. 

The successful delivery of power from the Vineyard 
Wind Project underscores Massachusetts’ leadership in 
offshore wind and sets a precedent for the continued ex-
pansion of clean, renewable energy sources in the state 
and beyond.

Conclusion
      The Vineyard Wind Project has made significant strides in 
advancing clean energy, particularly with its recent milestone 
of delivering power to the New England grid. 

This achievement underscores the project’s pivotal role in 
Massachusetts’ clean energy objectives and sets a precedent 
for the development of offshore wind energy in the United 
States. 

The collaboration with local communities through initiatives 
like the Community Benefit Agreement with Vineyard Pow-
er further emphasizes its commitment to delivering economic 
and environmental benefits.

 As the project moves towards financial close and the com-
mencement of delivering clean energy in 2023, it is positioned 
to lead the way in transitioning towards sustainable and re-
newable energy sources, shaping a greener future for the re-
gion and beyond.

“ As the first large-scale offshore 
wind farm to begin initial opera-
tions in the United States, Vineyard 
Wind 1 is a trailblazer in the clean 
energy sector, setting the stage for 
a promising future in offshore wind 

generation ”
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Greenwashing is the act of giving a false impres-
sion or providing deceptive information about 
the environmental friendliness of a company’s 

products. It involves making unverified claims to trick 
consumers into believing that the products are more 
environmentally friendly or impactful than they actual-
ly are. Moreover, greenwashing can occur when a com-
pany focuses on the sustainable aspects of a product to 
divert attention from its involvement in environmen-
tally harmful practices. This is done through the use of 
environmental imagery, misleading labels, and conceal-
ing tradeoffs. Greenwashing is akin to “whitewashing” 
which involves using false information to hide wrongdo-
ing or make a situation seem less negative than it really is. 
There has been doubt surrounding the potential of green 
hydrogen. Are hydrogen producers capable of producing 
the environmentally friendly fuel they promise? What 
measures can they take to prevent falling into the trap of 
greenwashing?

Green Hydrogen: The Promising Green Fuel
Green hydrogen, the cleanest form of hydrogen, is 

produced from water electrolysis powered by renewable 
energy sources such as wind, solar, or hydro. Its produc-
tion process does not emit any carbon dioxide, making it 
a highly desirable option for a sustainable energy future.

However, the green hydrogen sector has been met with 
skepticism. Critics question whether it can truly deliver 
on its promise of being a clean fuel. In recent years.

The Greenwashing Trap
The promise of green hydrogen has been overshad-

owed by the threat of greenwashing. This term refers to 
the misleading practice of promoting an organization’s 
products, aims, or policies as environmentally friend-
ly when they are not. The green hydrogen sector is not 
immune to this phenomenon. There are concerns that 
hydrogen producers may not be fully transparent about 
their production methods, leading to the potential for 
greenwashing.

Features

“ The term ‘greenwashing’ defined 
as the act or practice of making a 
product, policy, or service appear 
more environmentally friendly than 
it actually is , and has been increas-
ingly associated with the green hy-

drogen industry ”

Avoiding the Greenwashing 
Trap: ensuring Green Hydrogen 
delivers on Its Commitments
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The challenge lies in ensuring that green hydrogen is 
produced using renewable energy sources. If fossil fu-
el-based energy is used in the electrolysis process, the re-
sulting hydrogen cannot be termed ‘green’. This is where 
transparency and regulatory oversight play crucial roles 
in preventing greenwashing. 

Companies Applying Greenwashing Tactics
    Greenwashing, the deceptive practice of presenting a 
company as more environmentally friendly than it actu-
ally is, has been observed across various industries. Here 
are some examples of companies that have been accused 
of greenwashing:

• ExxonMobil
   ExxonMobil has faced criticism for its past efforts to 

downplay the reality of global warming and its potential 
impacts. The company has been accused of funding cli-
mate denial organizations and misleading the public and 
policymakers about the role of fossil fuels in causing cli-
mate change.

• Shell
    Shell has been accused of improperly including gas 

investments in the category of “Renewables and Energy 
Solutions” in its annual reports to the SEC, thereby mis-
leading investors about its commitment to transitioning 
away from fossil fuels and reducing climate-related risks.

• Volkswagen
   Volkswagen admitted to cheating emissions tests by 

fitting various vehicles with a “defect” device, altering 
the performance to reduce emissions levels during tests, 
while touting the low-emissions and eco-friendly features 
of its vehicles in marketing campaigns.

• BP
  BP changed its name to “Beyond Petroleum” and 

added solar panels on gas stations but was criticized for 
misleading the public with advertisements focusing on 
low-carbon energy products, while the majority of its an-
nual spend remained on oil and gas.

Overcoming the Greenwashing Trap
The key to avoiding the greenwashing trap lies in trans-

parency, rigorous standards, and stringent regulatory 
oversight. Hydrogen producers must be open and trans-
parent about their production methods. Standards must 
be set to define what constitutes ‘green’ hydrogen, and 
regulatory bodies must ensure these standards are ad-
hered to. Moreover, there’s a need to invest in technolo-
gies that enhance the green credentials of hydrogen could 
help reduce the carbon footprint of blue hydrogen, mak-
ing it a more viable transitional fuel until green hydrogen 
becomes more economically viable.

The Most Important Techniques used to 
overcome Greenwashing include:
• Transparency and Traceability
    Implementing transparent supply chains and trace-
ability systems to provide visibility into the sourcing and 
production processes, thereby ensuring the authenticity 
of environmental claims.

• Third-Party Certifications and Standards 
Seeking certifications from credible third-party or-

ganizations and adhering to established environmental 
standards to validate sustainability efforts and demon-
strate commitment to genuine green practices.

• Data Analytics and Artificial Intelligence 
Leveraging data analytics and AI to scrutinize and ver-

ify environmental claims, enabling the identification of 
discrepancies and inconsistencies that may indicate gre-
enwashing.

• Stakeholder Engagement and Communication 
Engaging with stakeholders, including customers, 

investors, and regulatory bodies, to communicate trans-
parently about environmental initiatives and progress, 
building trust and accountability.

• Lifecycle Assessments and Environmental Impact 
Studies 

Conducting comprehensive lifecycle assessments and 
environmental impact studies to accurately measure and 
communicate the environmental footprint of products 
and services, enabling informed decision-making.

• Regulatory Compliance and Reporting
Ensuring compliance with environmental regulations 

and voluntarily disclosing accurate and detailed sustain-
ability reports to demonstrate genuine commitment to 
environmental responsibility.

   
  
  

“ These techniques collectively con-
tribute to the prevention and detec-
tion of greenwashing, fostering a 
culture of authenticity and account-
ability in environmental practices”
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• Modern Techniques to Overcome Greenwashing 
Technology’s Role

Blockchain: Provides transparent tracking of supply 
chains, ensuring authenticity of sustainability claims.
Artificial Intelligence (AI): Analyzes vast data to iden-
tify genuine eco-friendly practices from greenwashing.
Internet of Things (IoT): Captures real-life information 
for reliable measurements and accuracy in sustainability 
reporting.

How Greenwashing Could Undermine Hydro-
gen’s Future
   The future of hydrogen faces the looming challenge 
of greenwashing, as skepticism surrounds the ability of 
hydrogen producers to deliver on their green fuel claims. 
The lack of global standardization regarding the mea-
surement and threshold of emissions has been a major 
issue, with the absence of a set global standard for the 
maximum emissions of green hydrogen until the recent 
launch of the Green Hydrogen Standard at COP28. 
However, the term “green” remains unprotected, and 

compliance with this standard is voluntary, leaving room 
for potential greenwashing.  The lack of robust defini-
tions and thresholds was further highlighted by the In-
ternational Standards Organization’s (ISO) failure to 
establish a threshold for emissions from hydrogen pro-
duction, potentially complicating rather than simplify-
ing the classification of “clean” hydrogen. 

These instances underscore the pressing need for poli-
cy and regulatory changes to ensure the authenticity of 
green hydrogen production, with blockchain technology 
emerging as a potential solution to verify emissions and 
build trust in the “greenness” of hydrogen products 123.

“ The UK Government’s investment 
in what it terms “low-carbon” hydro-
gen has faced criticism, as 84% of it 
is actually blue hydrogen, produced 
using natural gas with carbon cap-

ture technologies ”

Conclusion
Green hydrogen has the potential to revo-

lutionize our energy systems and play a critical 
role in combating climate change. However, 
realizing this potential requires a commitment 
to transparency, robust policies, and significant 
investments in technology and infrastructure. 
As we navigate the path towards a sustainable 
future, it’s essential to ensure that the promise 
of green hydrogen is not overshadowed by the 
specter of greenwashing.
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Balancing Our Impact: Navigating 
Individuals’ Carbon and Water 

Footprint

In the pursuit of a sustainable future, recognizing 
the interconnectedness of carbon and water foot-
prints is essential. By addressing both aspects, we 
can strive for a balanced ecological footprint, ensur-

ing a healthier planet for future generations.



The concept of individuals’ carbon and 
water footprint has gained increasing at-
tention in recent years due to growing 

concerns about environmental sustainability and 
climate change. Understanding the impact of hu-
man activities on the environment is essential for 
making informed decisions and taking action to re-
duce our ecological footprint. In this article, we will 
explore the significance of carbon and water foot-
prints, discuss how these footprints are calculated, 
and examine ways in which individuals can reduce 
their environmental impact through sustainable 
practices and lifestyle choices.

Understanding Carbon Footprint
The concept of a carbon footprint is pivotal in com-

prehending our environmental impact. It quantifies the 
total greenhouse gas emissions associated with an indi-
vidual’s activities. These emissions primarily include 
carbon dioxide (CO₂) and methane (CH₄). Our carbon 
footprint encompasses both direct and indirect emis-
sions:

•  Direct Emissions: Consider activities like driv-
ing a car, using natural gas for heating, or cooking 
with fossil fuels. These actions directly release green-
house gases into the atmosphere. 
• Indirect Emissions: Indirect emissions result 
from the production and consumption of goods 
and services. They include the energy used to man-
ufacture products, transport them, and power our 
homes. 

Notable Facts About Carbon Footprint
• Global Variation 

Carbon footprints vary significantly across countries 
and regions. Factors such as energy sources, lifestyle, and 
industrial practices contribute to this disparity.

• High-Consumption Nations
Developed countries tend to have higher per capita 

carbon footprints due to greater energy consumption, 
transportation, and resource-intensive lifestyles.

• Transportation Impact
Personal vehicles, air travel, and freight transport sig-

nificantly impact individual carbon footprints. Choosing 
sustainable transportation options can make a difference.

• Energy Sources
The carbon intensity of electricity generation matters. 

Countries relying on coal or fossil fuels have higher foot-
prints. Transitioning to renewable energy reduces emis-
sions.

• Food Choices
Our diet matters. Meat production has a substantial 

footprint due to livestock emissions and land use. Plant-
based diets are more environmentally friendly.

• Carbon Offsets 
Some individuals offset their emissions by investing in 

projects that reduce greenhouse gases (e.g., reforestation, 
renewable energy). However, reducing emissions directly 
is more effective.

• Corporate Responsibility 
Companies are increasingly measuring and reduc-

ing their carbon footprints. Consumers can support 
eco-conscious businesses.
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Carbon Footprint Statistics
• Global Carbon Emissions

Globally, carbon emissions continue to rise due to 
industrial processes, transportation, and energy pro-
duction. The top contributors to carbon emissions in-
clude China, the United States, India, and the European 
Union . Annual emissions are measured in billions of 
metric tons of CO₂. 

• Corporate Responsibility
Many companies recognize their impact and actively work 

to reduce their carbon footprint

• Carbon Offsetting
Some companies invest in carbon offset projects 

(e.g., reforestation, renewable energy) to balance 
their emissions. However, direct reduction efforts 
are more effective than offsets.

Exploring the Water Footprint
Exploring the water footprint offers valuable in-

sights into the hidden water usage embedded in the 
products we consume and the activities we engage 
in daily. By quantifying the amount of water con-
sumed throughout the entire supply chain, from 
production to disposal, we can better understand 
the impact of human actions on water resources. 
This exploration reveals that not all water footprints 
are equal, as certain products and processes require 
large amounts of water, contributing to water scar-
city and pollution.
By raising awareness about water footprints, in-
dividuals, businesses, and policymakers can make 
more informed decisions to reduce water consump-
tion and promote water stewardship. Through 
sustainable practices such as water-efficient tech-
nologies, responsible consumption habits, and wa-
tershed conservation efforts, we can strive towards 
a more water-conscious society that values and pro-
tects this precious resource for current and future 
generations.

Water Footprint Policy Responses
• Water Management Plans: Governments develop 
water management strategies to ensure sustainable use, 
Policies address water scarcity, pollution, and equitable 
distribution.

• Water Pricing: Charging for water use encourages 
conservation and Tariffs vary based on usage and pur-
pose (domestic, industrial, agricultural).

• Efficient Irrigation Practices:  Policies promote effi-
cient irrigation techniques to reduce water waste in ag-
riculture, Drip irrigation, rainwater harvesting, and soil 
moisture monitoring are encouraged.

• Efficient Irrigation Practices: Regulations require 
proper treatment of wastewater and  Reusing treated 
water for non-potable purposes reduces overall water 
footprint.

Water Footprint: Statistics and Conservation 
• Water Scarcity:  Water scarcity affects over 2 billion 
people globally, with regions like the Middle East and 
North Africa facing severe challenges. Agriculture is the 
largest water consumer, followed by industry and house-
holds.

• Virtual Water:  The concept of virtual water refers 
to the hidden water embedded in products. For example, 
producing one kilogram of beef requires thousands of 
liters of water.

• Corporate Initiatives:  Companies are increasingly 
aware of their water footprint. Beverage Industry: Brands 
like Coca-Cola and PepsiCo focus on water stewardship 
and replenishment. Textile Industry: Brands like Levi’s 
and H&M work to reduce water usage in clothing pro-
duction.

• Individual Action:  We can all contribute by conserv-
ing water, supporting sustainable products, and advocat-
ing for responsible water management.

“ Companies have committed to 
achieving net-zero emissions by 
investing in renewable energy and 
sustainable practices. Automakers: 
Electric vehicle manufacturers like 
Tesla and traditional automakers 

are transitioning to cleaner 
technologies ”
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The Interplay Between Carbon Footprint and 
Water Footprint

The carbon footprint and water footprint are inter-
twined aspects of our environmental impact. Both foot-
prints relate to resource consumption. While the carbon 
footprint focuses on greenhouse gas emissions, the water 
footprint assesses freshwater usage. Energy production, 
industrial processes, and transportation contribute to 
both footprints. Energy generation requires water (e.g., 
cooling power plants). 
Conversely, water treatment and distribution rely on 
energy. Reducing one footprint often affects the other. 
For instance, water-efficient appliances reduce both wa-
ter and energy use. The water footprint includes “virtual 
water”—the hidden water embedded in products (e.g., 
food, clothing), and Importing goods transfers their wa-
ter footprint across borders. 

Policies and practices should consider both footprints 
holistically and Sustainable solutions address both re-
source challenges simultaneously.

Individuals’ Carbon and Water Footprint: Case 
Studies
• General Electric (GE)

General Electric is a global conglomerate with 
a rich history dating back to 1889. It operates 
across various sectors, including aviation, health-
care, renewable energy, power, and digital solu-
tions. GE is known for its innovation, reliability, 
and commitment to sustainability. 

   
    

GE Power offers gas and steam turbines, power 
plant solutions, services, and software and ana-
lytics for industrial applications. GE aims to de-
carbonize energy while driving innovation and 
efficiency. It actively contributes to water replen-
ishment, recycling, and sustainable practices.

“ Balancing carbon and water foot-
prints involve trade-offs. For instance, 
Desalination reduces water scarcity 
but increases energy use, and refor-

estation sequesters carbon but 
affects local water availability”

“ GE Aviation is a leader in aircraft 
engines, components, and digital

 solutions for the aviation industry 
GE Renewable Energy focuses on 
wind turbines, hydroelectric power, 

and grid solutions ”
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• Iberdrola
Iberdrola is a multinational energy company that 

is known for its focus on renewable energy sources. In 
terms of energy consumption, Iberdrola has been invest-
ing heavily in renewable energy projects such as wind, 
solar, hydroelectric, and biomass power plants. These 
sources of energy are generally more sustainable and have 
lower environmental impacts compared to traditional 
fossil fuel-based power generation. 

   
Regarding water consumption, while renewable energy 
sources like wind and solar typically require minimal wa-
ter usage for their operations, hydroelectric power plants, 
which Iberdrola also operates, can have a significant wa-
ter consumption component. However, Iberdrola has 
been implementing measures to optimize water usage in 
its hydroelectric operations and minimize any potential 
negative impacts on local water resources. 
Iberdrola’s focus on renewable energy aligns with a more 
sustainable approach to energy production, which can 
help reduce both energy consumption and water usage 
compared to traditional fossil fuel-based power genera-
tion methods.

• American Water Works Company (AWK)
   American Water Works Company (AWK) is a utility 
company in the United States that provides water and 
wastewater services to residential, commercial, and in-
dustrial customers. As a company primarily focused on 
water management, American Water Works Company’s 
operations are closely tied to water consumption and 
conservation. 
In terms of energy consumption, water treatment and 
distribution processes require a significant amount of en-
ergy to operate pumps, treatment facilities, and distribu-
tion systems. American Water Works Company needs to 
use electricity to ensure the delivery of clean water to its 
customers. The company may also utilize energy-inten-
sive processes for wastewater treatment before returning 
the treated water back into the environment. 
Regarding water consumption, American Water Works 
Company is involved in water treatment and distribu-
tion, which involves extracting, treating, and delivering 
water to customers. While the company is not directly 
consuming water in the traditional sense, it plays a cru-
cial role in managing water resources efficiently and en-
suring sustainable water usage practices. 

Sustainable Practices for a Greener Future
Implementing sustainable practices is key to paving 

the way for a greener future. By embracing renewable 
energy sources such as solar and wind power, commu-
nities can significantly reduce their carbon footprint 
and reliance on fossil fuels. Additionally, promoting sus-
tainable agriculture practices like organic farming and 
permaculture can help preserve soil health, biodiversity, 
and water resources. Embracing circular economy prin-
ciples, such as recycling and upcycling, can minimize 
waste generation and promote resource efficiency. Fur-
thermore, advocating for sustainable transportation op-
tions like public transit, cycling, and electric vehicles can 
reduce emissions and improve air quality in urban areas. 
By collectively adopting these sustainable practices, we 
can work towards creating a more environmentally con-
scious society that prioritizes the well-being of our planet 
for current and future generations.

  
   

“ American Water Works Company
 focuses on optimizing its operations 
to minimize water losses through 
leaks and system inefficiencies, thus 
promoting water conservation and re-

sponsible water management”

“ By prioritizing renewable energy 
sources, Iberdrola aims to reduce 
its carbon footprint and contribute 

to the global effort to combat 
climate change”
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Integrating Floating Solar Farms 
with Hydropower 

for Sustainable Water and Energy Development 



The transition to clean energy is a global impera-
tive, and the Middle East faces unique challeng-
es in this endeavor. In recent years, the concept 

of integrating floating solar farms with hydropower has 
gained significant attention as a promising approach to-
wards sustainable water and energy development. This 
innovative synergy between two renewable energy sourc-
es offers a unique opportunity to maximize the utiliza-
tion of water resources for clean energy generation. By 
combining the benefits of both technologies, the integra-
tion of floating solar farms with hydropower presents a 
compelling solution to address the growing demand for 
sustainable energy while promoting efficient water man-
agement practices. This article explores the potential of 
this integrated approach and its implications for achiev-
ing a more sustainable and resilient energy-water nexus.

An Overview of the Global Hydropower 
Market   

Hydropower, also referred to as hydroelectric power, is 
a renewable energy source that captures the energy from 
moving or descending water to produce electricity. This 
process involves guiding water through a turbine linked 
to a generator, converting the water’s kinetic energy into 
electrical energy. Whether utilizing controlled flow from 
a dam or the natural movement of a river in run-of-river 
systems, hydropower plays a fundamental role in global 
electricity production. Due to its minimal direct green-
house gas emissions during operation, it is considered a 
clean energy source, making it a sustainable and widely 
adopted method for electricity generation worldwide.  
The hydropower market is undergoing significant growth 
and transformation as a primary renewable energy source 
on a global scale. The market for large and medium-sized 
hydropower is steadily expanding, propelled by the rising 
demand for renewable energy sources to tackle climate 
change issues and decrease dependence on fossil fuels. 
Hydropower facilities, ranging from large dams to small 
run-of-river installations, play a crucial role in the world-
wide energy shift.

• Analysis of the Hydropower Market by Capacity: 
The Hydropower Market has been segmented based 

on Capacity into Mini Hydropower, Micro & Pico 
Hydropower, Small Hydropower, and Large & Medi-
um Hydropower categories. In 2022, the Large & Me-
dium Hydropower segment dominated the market, 
holding a significant market share of 66% with a mar-
ket value of USD 1,47,133.9 million. It is expected to 
achieve a CAGR of 6.05% during the forecasted period.                                 

• Analysis of Hydropower Market by Compnent:
 The hydropower market has been divided into seg-

ments based on Components, including Electromechan-
ical Equipment, Electric & Power Infrastructure, Civil 
Construction, Insulation, Refractory Bricks, and Oth-
ers. In 2022, the Electromechanical Equipment segment 
led the market with a substantial market share of 39.2%, 
amounting to a market value of USD 87,269.6 million. 
It is anticipated to register a CAGR of 5.6% during the 
forecasted period.

• Regional Analysis of Hydropower Market: 
 The global market is segmented regionally into North 

America, Europe, Latin America, Africa, and the Rest of 
the World. Among these regions, the Asia Pacific region 
emerged as the primary and fastest-growing segment with 
a CAGR of 6.4%. By the end of the forecast period, this 
segment is projected to reach a value of USD 99,232.3 
million. Europe followed as the second-largest growing 
segment with a healthy CAGR of 4.8%.

“ The market size of Hydropower 
reached USD 2,22,839.1 Million in 
2022 and is forecasted to reach USD 
3,33,447.1 Million by 2030, with a 
projected compound annual growth 
rate (CAGR) of 5.5% during the pe-

riod from 2023 to 2030 ”
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• Key Players and Competitive Landscape in the 
Hydropower Market:  The global hydropower market 
is characterized by intense competition, with key indus-
try players implementing strategies such as partnerships, 
agreements, acquisitions, investments, mergers, and 
expansions to enhance their market positions. Market 
players focus on expanding their operations globally, en-
hancing their capabilities, and establishing strong part-
nerships.
The growth of market players is influenced by market 
conditions, government support, and industry advance-
ments. Therefore, vendors should concentrate on geo-
graphical expansion and product quality enhancement. 

These companies compete based on market presence, 
quality offerings, and pricing strategies. Key players are 
actively pursuing capacity expansions and technological 
advancements to boost their market share. Both region-
al and global players may enhance their global presence 
through acquisitions in the coming years. The antici-
pated improvements in the global economic landscape 
and the growth of the hydropower industry in emerging 
economies are expected to drive market growth, present-
ing an opportune time for players to innovate technolo-
gies and expand their global market presence.

The Role of Hydropower in Global Renewable 
Energy Generation

 As of right now, hydropower produces more electric-
ity globally than all other renewable technologies put 
together. Until the 2030s, it is predicted to continue to 
be the leading source of renewable electricity generation. 
After that, it will keep contributing significantly to the 
power system’s decarbonization and increased flexibili-
ty. Hydro will continue to be important as a dispatch-
able power source to support variable renewables, even 
if wind and solar are predicted to eventually surpass it. 
Additionally, differences in solar and wind power might 
be significantly balanced by pumped storage.

Hydropower’s Importance in Sustainable
Energy
• Renewable Sources and Clean Energy: Hydropow-
er is a renewable energy source, meaning it relies on the 
natural water cycle and is driven by the sun to generate 
electricity. This makes it a sustainable alternative to fossil 
fuels that contribute to climate change. It produces elec-
tricity without directly emitting carbon dioxide or other 
pollutants, contributing to a clean energy mix.

• Low Greenhouse Gas Emissions: Hydropower 
plants produce minimal greenhouse gas emissions com-
pared to traditional power plants that burn fossil fuels. 
This helps reduce the carbon footprint and combat glob-
al warming.

• Water Management: Hydropower projects often in-
volve the construction of dams and reservoirs, which can 
help regulate water flow, control flooding, and provide ir-
rigation water for agriculture. This contributes to water 
resource management and enhances water security.

• Long Lifespan: Hydropower plants have a long op-
erational lifespan, often lasting 50 years or more with 
proper maintenance. This ensures a stable and long-term 
source of electricity for generations to come.

“ Leading companies in this mar-
ket include Stakraft Sweden, Sie-
mens AG (Germany), Andritz Hydro 
GmbH, Engie (France), China Three 
Gorges Corporation, Voith GmbH, 
Alfa Laval, ABB Ltd, Tata Power Cor-

poration, Fortum, and
 Norsk Hydro SA ”
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The Potential of Floating Solar Farms
 Integrated with Hydropower

The integration of floating solar farms with hydro-
power presents a promising opportunity to enhance the 
resilience and sustainability of the energy-water nexus. 
By combining these two renewable energy sources, not 
only can we increase the overall energy generation capac-
ity, but we can also optimize the use of available water 
resources. 
This integrated approach offers benefits such as reduced 
water evaporation, lower algae growth, and improved 
water quality due to the shading effect of the solar panels. 
Additionally, the co-location of floating solar panels with 
hydropower infrastructure can help to mitigate land use 
conflicts and reduce environmental impacts associated 
with large-scale solar installations on land. 
Furthermore, the integration of floating solar farms with 
hydropower can contribute to grid stability and energy 
reliability by providing a consistent and complementary 
energy supply. During periods of low solar irradiance, hy-
dropower can compensate for the decrease in solar power 
generation, ensuring a more reliable and resilient energy 
system. 
   

The integration of floating solar farms with hydropower 
holds significant potential for achieving a more sustain-
able and resilient energy-water nexus. By leveraging the 
strengths of these two renewable energy technologies, we 
can create synergies that benefit both energy generation 
and water resource management, ultimately contribut-
ing to a more sustainable and environmentally friendly 
energy future.
 

The Most Important Projects Related to 
Floating Solar Farms

Saemangeum Floating Solar Energy Project
The Saemangeum Floating Solar Energy Project is an 

ambitious initiative by South Korea to build one of the 
world’s largest floating solar power plants. Here are the 
comprehensive details about the project:

• Project Overview: 
Saemangeum Floating Solar Energy Project is located 

in North Jeolla Province, South Korea. The project is 
planned to have a total capacity of 2.1 GW, with the first 
phase having a capacity of 300 MW.

• Significance: 
The project is expected to cover an area of 30 square 

kilometers, adjacent to a site where an international air-
port will also be built. It is designed to produce enough 
electricity to power approximately 1 million households.         
The construction is planned to start in the second half of 
the year following the announcement, with around 4.6 
trillion won ($3.9 billion) of private funds invested in the 
project. 

Hanwha Solutions will be the supplier of the PV mod-
ules for the project, expected to install 77,000,000 mod-
ules at the site. 
 This project is a significant step towards South Korea’s 
commitment to increasing its renewable energy produc-
tion and reducing reliance on fossil fuels. The floating 
solar farm not only aims to generate clean energy but also 
utilizes the space efficiently, avoiding the use of valuable 
land resources.

   

“ This synergy between floating so-
lar farms and hydropower not only 
enhances the efficiency of energy 
production but also promotes sus-
tainable water management prac-
tices by maximizing the dual-use of 
water resources for power genera-

tion and conservation ”

  “ The power generated from the first 
phase of the Saemangeum Floating 
Solar Power Project will be sold to 
Korea Hydro & Nuclear Power un-
der a power purchase agreement, 
with an offtake capacity expected to 

be 300MW4 ”
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Omkareshwar Dam Floating Solar Farm
• Project overview : 

Omkareshwar Dam, located in Khandwa district, 
Madhya Pradesh, India with capacity 600 MW - This 
will make it one of the largest floating solar plants in the 
world upon completion. The solar panels are designed to 
adjust their position automatically when the water lev-
els of the dam are low. The project covers approximately 
2000 hectares of water area. It is designed to withstand 
strong waves and floods while continuing to generate so-
lar power.
Investment The project requires an investment of 410 
million dollars, equivalent to INR 30 billion. Funding 
assistance is provided by three agencies: International Fi-
nance Corporation, World Bank, and Power Grid.

• Significance : 
The floating solar plant does not consume much land, 

preserving natural landscapes and ecosystems. It offers 
easier management, construction, and decommissioning 
compared to land-based plants. The partial coverage of 
the basin helps in reducing water evaporation, which is 
beneficial in water conservation. The cooling mechanism 
for the solar panels is simplified due to the natural cool-
ing effect of the water body.

“ This project is a part of India’s ambi-
tious plans to expand its renewable en-
ergy capacity and reduce its carbon foot-
print. The Omkareshwar Dam Floating 
Solar Farm represents a blend of innova-
tion and sustainability, aiming to provide 
cheap and good quality power while be-

ing environmentally conscious ” 

Conclusion
The integration of floating solar farms with hy-

dropower represents a transformative strategy for ad-
vancing sustainable water and energy development. 
By harnessing the complementary strengths of these 
two renewable energy sources, we can unlock new 
possibilities for clean energy generation and water re-
source management. This integrated approach not 
only enhances the efficiency and reliability of energy 
production but also contributes to environmental 
conservation and climate change mitigation efforts. 
As we strive towards a more sustainable future, the 
synergy between floating solar farms and hydropow-
er offers a promising pathway towards achieving a 
harmonious balance between water and energy sus-
tainability.
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Austria to grant EUR 150m to back Investments in Renewables in 
2024

EIB approves €700m Loan to Iberdrola for Grid Expansion

Leeward, Microsoft strike PPAs for 400 MW of Texas Solar 

The European Investment Bank (EIB) approved a 
€700m loan for Iberdrola to expand its electricity dis-
tribution network in Spain. With a total project invest-
ment of €1.44bn, including Iberdrola’s €740m contri-
bution, the project aims to enhance network efficiency, 
support electrification applications, and integrate more 
renewable energy. This initiative will accelerate Spain’s 
energy transition and decarbonization. The EIB’s sup-
port aligns with the REPowerEU plan to enhance en-
ergy security by promoting renewables and reducing 
fossil fuel imports. Iberdrola’s José Sainz Armada high-
lighted the loan’s role in industry decarbonization. The 
funding will also advance smart grid development in 
Spain, boost efficiency, and reduce energy dependence. 
Additionally, Iberdrola secured a €1bn EIB loan for 
the European energy transition, while Eksfin provided 
a €525m loan to Ørsted for offshore wind projects.

The Austrian government plans to allocate EUR 
150 million in investment grants in 2024 to support the 
deployment of renewable energy. The majority of the 
funding, EUR 135 million, will be for solar photovoltaic 
systems, with different funding rates based on the 
system size. Additionally, EUR 10 million will go to 
hydropower, while biomass and wind power will receive 
EUR 4 million and EUR 1 million in investment grants, 
respectively. The funding will be distributed through 
three calls in April, June, and October. Furthermore, 
Austria provides market premiums to incentivize 
renewables expansion, with significant funding volumes 
available for solar energy, wind power, biomass, and 
hydropower. Climate protection minister Leonore 
Gewessler commented that they are making progress in 
expanding green electricity.

US renewables developer-operator Leeward Renew-
able Energy has signed power purchase agreements 
(PPAs) with Microsoft Corp for two 200-MW solar 
projects in Texas. The PPAs will procure power from 
the Morrow Lake Solar project in Frio County and 
Cradle Solar in Brazoria County. The development of 
Morrow Lake Solar began in 2017 and is expected to be 
completed by the fourth quarter of 2024. The Cradle 
Solar project is expected to start in the second quarter 
of 2024 and finish by the fourth quarter of 2025. The 
two farms will use thin-film modules from First Solar 
Inc. Leeward has previously placed orders with First 
Solar for its portfolio. 
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Solar + Storage Modelling is added to the Energy Toolbase Platform 
to illustrate Electricity Bill Reductions

ABB signs Deal to assist Significant US Power-to-X Green 
Hydrogen Project

Enercon goes Back to The Future with 7MW Wind Turbine

Energy Toolbase has enhanced its ETB Develop-
er product with a new feature for modeling savings 
from solar and storage projects. This feature allows 
solar and storage projects to optimize grid services 
and utility bill savings, improving project economics 
and reliability. It builds upon Energy Toolbase’s ad-
vanced modeling technology, offering optimization 
across various value streams, rapid forecasting, and 
access to utility rates. The feature is now accessible to 
all ETB Developer subscribers. Nathan Gutzmann, 
Product Manager at Energy Toolbase, highlighted 
the potential of the co-optimization feature to trans-
form project economics and create new opportuni-
ties. Initially focusing on Demand Side Grid Support 
in California.

ABB is collaborating with Green Hydrogen Interna-
tional (GHI) on a project in south Texas to develop a 
major green hydrogen facility. ABB’s automation, elec-
trification, and digital technology will be evaluated for 
deployment at GHI’s Hydrogen City project. The Pow-
er-to-X facility will use solar and wind energy to power 
a 2.2 GW electrolyzer plant, producing 280,000 tons of 
green hydrogen annually. This hydrogen will be convert-
ed into one million tons of green ammonia yearly. The 
project includes underground salt cavern storage for up 
to 24,000 tons of green hydrogen to balance renewable 
energy intermittency. A pipeline will transport the hy-
drogen to an ammonia production facility for global ex-
port. ABB’s feasibility study aims to optimize the elec-
trical system architecture for efficiency and compliance 
with regulations. 

Enercon has a new 7MW version of its E-175 EP5 
wind turbine, with a two-piece permanent magnet gen-
erator and a hub height of 175 meters. The company 
aims to expand onshore wind power globally and be 
competitive in the market. This new model is set to be 
available in 2026 and is part of the company’s efforts to 
shape the next stage of the energy transition. The tur-
bine’s core features a permanent magnet generator with 
an external rotor design, and its technology is largely 
similar to the 6MW predecessor. The prototype is cur-
rently undergoing testing, and the first installation will 
be in Germany.
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Investment in Green Hydrogen is being driven by Innovations

Iberdrola Consortium wins Rights for 375MW Japanese Wind Farm

BOEM has announced an Environmental Assessment for a 1.5GW 
Offshore Wind Project in New Jersey

   The clean energy sector, particularly green hydrogen 
technology, is witnessing a significant boom in 2024. Ma-
jor economies and investors are heavily backing this clean, 
net-zero fuel source, with substantial financial support 
and interest. GlobalData’s Technology Foresights high-
lights the advancements in this area, emphasizing the shift 
from carbon-positive methods to renewable-driven hy-
drogen production. Countries like India, Italy, and Mo-
rocco are investing billions and dedicating vast lands to 
green hydrogen initiatives. The industry’s move towards 
sustainable methods is marked by innovations such as 
photocatalyst electrodes and electrochemical water split-
ting. Key industry players, including Toshiba, Panasonic, 
and Topsoe, are at the forefront of these technological ad-
vancements, developing efficient materials for hydrogen 
production and securing contracts for establishing facil-
ities. The first quarter of 2024 saw green hydrogen start-
ups like Sunfire, Ohmium, and Verdagy raise nearly $500 
million, signaling a robust future for the sector. 

 Japan’s Akita Bank has chosen a consortium of 
Iberdrola Renewables Japan, Japan Renewable Ener-
gy, and Tohoku Electric Power for the development 
of a 375MW offshore wind farm. The project, named 
GK Happo Nioshiro Offshore Wind, will feature 25 
monopile-foundation turbines with 15MW capacity, 
installed offshore Happo Town and Noshiro City in 
Akita Prefecture. Danish turbine manufacturer Vestas 
will supply the units. The operating company plans to 
begin construction in 2026 and the wind farm is ex-
pected to become operational in 2029. The project will 
support regional growth and the development of Ja-
pan’s offshore wind sector, including the establishment 
of a local supply chain.

The US Bureau of Ocean Energy Management (BOEM) ini-
tiated an environmental review for a proposed offshore wind 
project in New Jersey by Atlantic Shores Offshore Wind, a joint 
venture between Shell and EDF Renewables. This marks the 12th 
offshore wind review under President Biden. The project, locat-
ed 8.4 miles off New Jersey’s coast, includes plans for 157 wind 
turbines, substations, and export cable corridors. BOEM Director 
Elizabeth Klein highlighted the agency’s commitment to clean en-
ergy while considering environmental impacts. A 45-day public 
comment period is open for stakeholder feedback. The US De-
partment of the Interior approved six offshore wind projects since 
Biden took office, including a 32GW area in the Gulf of Maine, 
surpassing Massachusetts and Maine’s energy goals.
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Portugal’s Largest PV Project falls Under Scrutiny 

Unilever’s New ESG Plan is Bold but is it Enough to hit Net Zero?

Longi Denies Massive Layoff  Plan, says Job cuts could reach up to 
5%

Portuguese authorities are reviewing the environ-
mental authorization granted to a 1.2 GW solar power 
project in Santiago do Cacém, Portugal, developed by 
Spanish utility Iberdrola and PV project developer Pro-
solia. The Central Department of State Litigation and 
Collective and Diffuse Interests (DCCEICD) filed a 
lawsuit against the approval granted by the Portuguese 
Environment Agency (APA) for the Fernando Pessoa 
Photovoltaic Plant in January. The environmental im-
pact assessment authority (DIA) has not paralyzed any-
thing, but the promoter of the project, Sunshining S. 
A., has filed another lawsuit to challenge the DIA. The 
complainants argue that the environmental approval 
was granted despite the contrary opinion of the project 
evaluation commission, including representatives of the 
APA. 

Unilever aims to achieve net zero emissions fully by 
2039 through reductions and eventual carbon remov-
al. The company plans to reduce Scope 1 and 2 emis-
sions by 100% by 2030 compared to 2015, and bring 
down Scope 3 emissions by 39% by 2030 compared to 
2021. Unilever will work with its suppliers to transi-
tion to lower-impact production methods to achieve 
these goals. The company has chosen not to use carbon 
offsets to reduce its carbon footprint. 

  Chinese solar manufacturer Longi has denied rumors 
of a 30% layoff plan due to an increasingly competitive so-
lar industry. The company, which employs around 80,000 
people, is optimizing its workforce to adapt to market 
changes and improve organizational efficiency. The ex-
pected job reduction rate is about 5% of total employees, 
and the information circulating online about the compa-
ny’s ‘30% layoff’ plan is false. Longi is the world’s leading 
vertically integrated solar enterprise, with operating rev-
enue up 8.55% YoY in Q1 2023. However, the company 
has faced challenges due to escalating overcapacity in the 
PV sector and the continuous decline of module shipping 
prices. Longi’s latest annual report shows an operating rev-
enue increase of CNY 94.1 billion ($12.6 billion) in Q1 
2023, while net profit attributable to shareholders reached 
CNY 11.694 billion, up 6.54% YoY.
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Nordex receives Order for 98 MW of Wind Energy from Sweden

Meyer Burger announces 500 Layoffs at German PV Module Factory

ACWA forces Offline Moroccan CSP Plant Following Leak

 Nordex has been ordered by Holmen Energi AB for 
98 MW of wind turbines in Sweden, including a Premi-
um Plus Service for 30 years. The order will be for the 
installation of 14 N163/6.X turbines for the Blisterliden 
wind farm in Västerbotten county, northern Sweden. The 
turbines will be installed on tubular steel towers with a 
hub height of 169 meters and equipped with the Nordex 
advanced anti-icing system to reduce icing on the rotor 
blades. The turbines will be delivered in the cold climate 
variant. The Holmen Group, a Swedish forestry compa-
ny, is developing and operating wind farms and hydro-
electric plants. The company has installed around 50 GW 
of wind energy capacity in over 40 markets.

Swiss-based Meyer Burger plans to lay off 500 em-
ployees at its Freiberg, Germany, PV module factory. 
The company announced the closure in January, with 
over 400 likely job losses. The closure is expected to be 
influenced by the German Free Democratic Party’s de-
cision to reject the introduction of a “resilience bonus” 
in the new “Solarpaket 1” measures for the PV sector. 
The Greens party expressed regret about the decision. 
Meyer Burger is currently building a solar cell factory 
in Colorado Springs and a PV module manufacturing 
site in Goodyear, Arizona, with a targeted production 
capacity of 2 GW each. The company aims to achieve 
around 3 GW of new annual production capacity in 
Germany by the end of 2024, including 1.4 GW of 
module production capacity in Freiberg.

Saudi Arabian energy developer ACWA Power has 
announced a forced outage of its 150 MW solar plant 
in Morocco due to a leak in the hot molten salts tank. 
The plant, located in the Noor Ouarzazate solar com-
plex, features seven hours of molten salt thermal energy 
storage and is expected to be offline until November 
2024. ACWA Power was notified of the leak on Friday 
and plans to repair the storage issue, which may in-
volve building a new storage tank. The issue relates to 
the Concentrated Solar Power (CSP) project. ACWA 
Power holds a 75% stake in the project, which began 
commercial operation at the end of 2018. It is estimat-
ed that the breakdown will cost around $47 million.
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Global Energy Events

2024 Intersolar North America and Energy Storage North America
Date: From 16 to 19 Jan 2024
Location: San Diego Convention Center 111
Harbor Dr.San Diego, CA 92101

Website: www.intersolar.us
Registeration: www.xpressreg.net

Electrical Energy Storage and 
Technologies Conference

Date: From29  to 30 Jan 2024
Location: San Diego San Diego, US

Website: www.cmte.ieee.org
Registeration: www.cmte.ieee.org

Hydrogen Live 2024

Date:  From 7  to  8 February 2024 
Location: Titanic Hotel, Rum Warehouse, Liverpool United Kingdom

Website: www.decarbonisationtechnology.com
Registeration: www.decarbonisationtechnology.com

    EESAT has been the leading technical forum for showcasing advancements 
in energy storage technologies and applications since 2000. It is currently 
sponsored by the IEEE Energy Storage and Stationary Battery (ESSB) 
Committee.

     Intersolar North America and Energy Storage North America 
highlight the latest energy technologies, services, companies, 
and organizations striving to create a positive impact on climate 
change and support our planet’s transition into a more sustainable 
energy future.

     Foresight Hydrogen Live 2024 is a premier event focusing on 
the hydrogen value chain. Taking place on February 7 and 8 at 
the Titanic Hotel in Liverpool, it offers a valuable opportunity 
for industry leaders, innovators, policymakers, and investors to 
collaborate and influence the future of hydrogen.
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Egypt Energy Show

Date: From 19 to 21 February 2024
Location: Cairo

Website: www.egypes.com
Registeration: www.egypes.com

Go Hydrogen Business 
Summit 2024

Date: From 21 to 22 February 2024
Location: Antwerp Belgium

Website: www.decarbonisationtechnology.com
Registeration: www.decarbonisationtechnology.com

Wind Energy Asia 2024

Date:From 6 to 8 March 2024
Location: Taiwan

Website: www.windenergy-asia.com
Registeration: www.futureenergyasia.com

  The EGYPES 2024 Conferences help shape the 
future energy agenda to unlock the potential of the 
energy transition and drive sustainable production 
and climate-conscious practices. The EGYPES 
strategic dialogue focuses upon the need for a new 
global energy system, one that reduces reliance 
on single energy sources and supports supply and 
demand cycles globally. 

    Go Hydrogen is a business summit focused on 
practicality, covering important projects, produc-
tion, and emerging technologies in the hydrogen 
economy. The summit aims to provide a meeting 
platform for project owners and off-taker companies 
to network and conduct business together.

   Wind Energy Asia is the only wind indus-
try-focused tradeshow in Taiwan. Thanks to 
its knowledge and vast connections into the 
local supply chain allied with its international 
reputation, Wind Energy Asia provides great 
business opportunities by gathering interna-
tional and local players on the best network-
ing platform for the wind industry in Taiwan.
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Waterpower Week 

Date: From 13 to 15 March 2024
Location: Capital Hilton in Washington, D.C.

Website: www.waterpowerweek.com
Registeration: www.edgereg.net

International Conference on Renewable Energy and Sustainable 
Energy (ICRESE-2024)

Date: From 25 to 27 March 2024
Location: Paris, France

Website: www.conference2go.com 
Registeration:  www.renewableenergy.com

26th World Energy Congress

Date:From 22 to 25 April 2024
Location: Rotterdam Ahoy, Rotterdam, the Netherlands

Website: worldenergycongress.org
Registeration: www.worldenergycongress.org

  Waterpower Week 2024 has support 
opportunities that fit the needs of your 
budget and will help you surpass your 
company’s marketing goals.

   The conference offers a dynamic 
blend of expert keynotes, interactive 
workshops, unparalleled networking 
opportunities and fostering collabora-
tions that will shape the course of  Re-
newable Energy and Sustainable Ener-
gy technology.

   The 26th World Energy Congress is a crit-
ical turning point for leadership on clean 
and inclusive energy transitions worldwide 
and an opportunity to spring forward in re-
designing energy for people and planet.
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Solar & Storage Live Story

Date: From 1 to 2 May 2024
Location: Brisbane Convention & Exhibition Centre  

Website:  www.terrapinn.com
Registeration:  www.secure.terrapinn.com

CLEANPOWER 2024 Conference & Exhibition

Date: From 6 to 9 May 2024
Location: Minneapolis, MN | Minneapolis Convention Center

Website: www.cleanpower.org
Registeration:  www.xpressreg.net

Future Energy Asia

Date:From 15 - 17 May 2024
Location: In Asia

Website: www.futureenergyasia.com
Registeration: www.futureenergyasia.com

   Solar & Storage Live is the world’s larg-
est series of trade shows and conferences 
organised globally by Terrapinn Limited in 
the UK, USA, South Africa, Egypt, Saudi 
Arabia, Philippines, Thailand and Viet-
nam etc..., and coming to Brisbane Austra-
lia in May 2024.

   CLEANPOWER® is the clean energy 
industry’s premier event, bringing policy 
leaders, industry experts, and major play-
ers together for a week of learning, net-
working and innovation. 

    In 2024, Future Energy Asia will host inter-
national ministers, Energy CEOs, policymakers, 
and technical experts to analyze energy trends, 
drive innovations for the transition to net zero, 
and build partnerships for accessible, secure, and 
affordable energy for all.
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Energy Powering Opportunity

Date:From 11 to 13 June 2024
Location: BMO Centre at Stampede Park - Calgary, Canada

Website: www.globalenergyshow.com
Registeration: www.globalenergyshow.com

Hydrovision International

Date: From 15 to 18 July 2024
Location: Denver, Colorado, USA | Colorado Convention Center

Website: www.hydroevent.com
Registeration: www.hydroevent.com

PV ModuleTech USA

Date:From 21 to 22 May 2024
Location:Napa, USA

Website: www.pv-tech.org
Registeration: www.moduletechusaenergyevents.com

    This event will address the module landscape 
that is expected to unfold for U.S. buyers in the 
coming years; in particular new domestic man-
ufacturing. Special attention will be given to the 
module offerings, full value-chain traceability 
and the financial health of the companies cur-
rently supplying the market.

   The Global Energy Show Canada is the 
largest B2B exhibition and conference 
engaging with industry buyers and sellers,  
CEOs ,young professionals ,stakeholders 
and partners together to share knowledge 
and fuel innovation in the ever-changing 
energy landscape.

     The  conference  and exhibit provide an un-
paralleled platform for learning and procurement 
that addresses every facet of hydropower, span-
ning Operations and Maintenance, Environmen-
tal Issues and Water Management, Equipment 
and Technology, Industry Trends and Analysis, 
and New Development.
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ICBR 2024 International Congress for Battery Recycling

Date:From 10 Sep  to 12 Sep 2024
Location: Basel, Switzerland

Website: www.events.icm.ch
Registeration: www.events.icm.ch

WindEnergy Hamburg 2024

Date: From 24 to 27 September 2024
Location:  Hamburg, Germany

Website: www.windenergyhamburg.com
Registeration: www.windenergyhamburg.com

2024 World Battery & Energy Storage Industry Expo (WBE 2024)

Date: From 8 to 10 August 2024
Location: Guangzhou, China

Website: www.en.battery-expo.com
Registeration: www.en.battery-expo.com

   WBE has developed into a professional exhi-
bition with the largest number of exhibitors in 
battery enterprises and the highest participation 
of professional visitors and foreign buyers. Re-
lying on its worldwide influence and thousands 
of overseas buyers.

  ICBR 2024 is the global platform for address-
ing challenges in the battery recycling industry. 
For 29 years, ICBR has united experts and de-
cision makers from the entire battery recycling 
value chain, including recyclers, manufacturers, 
collection organizations, OEM’s, policymakers, 
materials and services providers, and more.

     WindEnergy Hamburg is one of the world’s biggest 
and most important wind business platforms for 
exchanging news and views, building networks and 
closing major deals. National and international wind 
industry associations cooperate with WindEnergy 
Hamburg and encourage their members to attend.
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The Energy Event of Finland

Date: From 22 to 24 October 2024
Location: Tampere 
  

Website: www.energiamessut.expomark.fi
Registeration: www.energiamessut.expomark.fi

HYDRO 2024

Date: From 18 to 20 November 2024
Location: Messe Congress Graz (MCG), Austria

Website: www.hydropower-dams.com
Registeration: www.hydropower-dams.com

6th Annual International Summit and Exhibition Balkan’s Power

Date:From 4 to 5 December 2024
Location:Sarajevo, Bosnia and Herzegovina 

Website: www.balkanspowersummit.com
Registeration: www.balkanspowersummit.com

   The largest energy event in Finland brings together 
energy production, power transmission and storing, 
energy users, environmental and circular economy 
and real estate decision makers under the same roof 
in October. The event will showcase sustainable, 
smart, productive, and modern solutions to the 
energy transition.

  The HYDRO 2024 Technical Exhibition will 
showcase the most active and innovative companies 
in the hydropower and dams industry worldwide. 
Click on the button below to see the latest list of 
exhibitors, or to book a stand.

    6th Annual International Summit and Exhibition: Balkan’s Power is a professional platform, bringing 
together chief ministers, major investors, decision-makers of the leading hydro, wind and solar power 
plants and investment project initiators, as well as regulators, to consolidate efforts focused on efficient 
implementation of key projects for the construction and reconstruction of power plants across Balkan 
region.
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