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Sector is tacking against the wind

There has been concern — and rightfully so — among renewables compa-
nies that support on the federal level has fluctuated.

Reports are both good and not so good for renewables, with wind, 
unfortunately getting the brunt of that with the recent attacks on the sector 
from the Trump administration.

The American Clean Power Association recently released its Q1 2026 Clean 
Power Quarterly Market Report, showcasing continued steady development in 
the solar and storage sectors, along with a slowing pipeline for wind projects 

due to ongoing federal pushback and delays.  
Developers brought 6.4 GW of new utility-scale so-

lar, wind, and energy storage online in the first quarter 
of 2026 — pushing the cumulative clean-power capac-
ity in the U.S. to more than 370 GW. That’s enough 
electricity to power nearly 80 million homes across the 
country, according to the report. 

The pipeline for clean-power projects rose by 6 
percent compared to the same time last year, driven 
primarily by a 13 percent growth in the solar pipeline 

and 8 percent growth in the battery storage pipeline, according to the report. 
In contrast, the pipeline for land-based wind has stagnated, and offshore wind 
has plummeted by 35 percent. Early-and-mid-stage land-based wind projects 
have struggled to secure approvals from federal regulators, and offshore wind 
continues to weather permitting roadblocks and uncertainty. 

It’s not all doom and gloom, but the struggle continues, but despite the 
challenges, wind isn’t going anywhere. To all who have spent years develop-
ing ways to harness power from the wind, that statement should serve as an 
anthem to keep pushing for this clean energy alternative.

This issue continues our wind coverage with two fascinating articles that 
take a deep dive in some alternative needs for the sector.

Our cover story from DNV’s Dayton A. Griffin looks at strategies for im-
proving turbine blade quality and reliability.

Our second inFocus article from Ashley Ballard and Melanie Scott discusses 
a case study where weather and climate consulting firm Adiabat’s modeled 
wind data is blended with ground-based, quality-controlled wind observations 
from hundreds of weather stations on the Synoptic Data platform. By doing 
so, a methodology was created to leverage quality weather data for post-event 
wind analysis. Synoptic Data is the world’s largest global platform of real-time 
and historical weather and environmental observations.

You’ll discover that and much more in this issue. I hope you find it infor-
mative.

As always, thanks for reading!

Kenneth Carter, editor
Wind Systems magazine
editor@windsystemsmag.com
(800) 366-2185, ext. 204
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The American Clean Power Association (ACP) 
recently launched a certification program for 
clean energy professionals — the first indus-

try-developed, hands-on competency certification 
for wind, solar, and battery storage technicians. 
GE Vernova, Leeward Renewable Energy (LRE), and 
MasTec are joining as inaugural adopting companies, 
marking a major step toward building the workforce 
infrastructure needed to meet energy demand.  

Developed with leading clean-energy companies, 
the certification program creates a consistent, in-
dustry-recognized way to validate technician skills, 
strengthen safety and operational excellence, and 
support clearer career pathways for workers. The 
program is administered through ACP’s newly es-
tablished Institute for Safety, Workforce, and Oper-
ational Performance. 

“Clean energy runs on the people who build and 
maintain it,” said Scott Garten, Senior Vice Pres-
ident at ACP’s Institute for Safety, Workforce, and 
Operational Performance. “Our new program gives 
those workers a credential that travels with them 
and gives employers confidence in the workforce 
they are building. GE Vernova, MasTec, and LRE are 
leading the way, and we look forward to welcoming 
many more companies to this program.” 

“Certifications like ACP’s help close the gap be-
tween technical training centers and real-world field 
capabilities,” said Shanon Lutomski, Wind Services 
Executive, GE Vernova. “As the wind industry scales, 
standardization is key to limiting risk for the grow-
ing number of field technicians that keep our wind 
turbines online and energizing communities.” 

“LRE is proud to be involved with ACP’s certifica-
tion program because a well-trained workforce ben-
efits the entire ecosystem,” said Willem van der Ven, 
Chief Operating Officer at LRE. “By establishing con-
sistent standards for competency and safety, we’re 
helping create opportunities for American workers 
while strengthening performance across employers, 
job sites, and the communities we serve.”

ACP launches 
certification program 
for clean-energy techs
From American Clean Power
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A Shoreline Wind report reveals how 
repowering legacy wind assets will play 
a vital role in the race for AI supremacy 
in the United States. (Courtesy: 
Shoreline Wind) 

THE FUTURE OF WIND

DIRECTION
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Report says repowered wind farms  
to play vital role in U.S. AI race	
Shoreline Wind, a leading provider 
of AI-powered simulation and optimi-
zation software for the renewable en-
ergy sector, recently announced the 
launch of its latest industry report: 

“Data Drive: Opportunities for Wind in 
AI Boom.” 

The report reveals how repowering 
legacy wind assets will play a vital role 
in the race for AI supremacy in the 
United States. By doubling, if not tri-
pling, the output of legacy wind farms 
and circumventing lengthy grid con-
nection queues, wind operators are in 
a unique position to boost grid capacity 
and demand from power-hungry data 
centers.  

The report delivers a comprehen-
sive analysis of the shifting landscape 
of U.S. wind operations. It highlights 
how wind-farm owners can implement 
advanced operations and maintenance 
(O&M) and end-of-life strategies to 
meet the surge in electricity demand 
triggered by artificial intelligence (AI) 
and cloud computing data centers to 
double, or potentially triple wind en-
ergy capacity. 

With traditional greenfield power 
projects facing lengthy transmission 
and interconnection delays, Shoreline 
Wind’s report identifies repowered 
legacy wind farms as the fastest, most 
economically viable path to bringing 
massive volumes of clean energy on-
line. Research featured in the report 
estimates that repowering aging as-
sets could more than double U.S. on-
shore wind capacity, adding 161 GW 
of capacity to existing fields to reach 
a total of 314 GW. This shift comes at 
a critical time: while only 9 GW of the 
U.S. wind fleet has reached the tradi-
tional 20-year operational milestone, 
that number will quadruple to 40 GW 
by 2030. Furthermore, a wave of assets 
built during the 2016 production tax 
credit (PTC) boom are now hitting their 
10-year mark, making them prime can-
didates for partial or full repowering. 

The report outlines how operators 
can use AI to solve many challenges 

the AI boom has created. By using ad-
vanced AI-powered simulation tech-
nology, such as Shoreline’s proprietary 
simulation and planning tools, opera-
tors can transition from reactive main-
tenance to intelligent, predictive asset 
modeling. 

While the financial incentives for 
continuous power generation have 
never been higher, wind operators are 
navigating severe headwinds, includ-
ing transmission congestion and an 
acute labor shortage. The Global Wind 
Energy Council projects the onshore 
wind workforce must scale dramati-
cally, with the demand for technicians 
jumping from 46,000 in 2026 to 69,000 
in 2027. 

 “Availability has always mattered 
for project economics, but now more 
than ever, operators need to squeeze 
every single bit of power they can out 
of their projects,” said Ole-Erik Endre-
rud, co-founder and Chief Product 
Officer (CPO) at Shoreline Wind. “We 
see very little curtailment in high-de-
mand regions now because the grid 
and data centers will take every little 
bit of power they can get. AI simula-
tions empower owners to accurately 
predict weather windows, optimize 
scarce technician schedules, and seam-
lessly manage the immense logistics of 
complex repowering projects.” 

MORE INFO	 shorelinewind.com/downloads/	
data-drive-opportunities-for-wind 

OEM milestone 
advances Lidar use 
for wind projects
ZX Lidars recently welcomed the re-
lease of a positioning statement from 
Nordex Group confirming acceptance 
of ZX ground-based Lidars for stand-
alone use in wind-turbine site suitabil-
ity assessments across a wide range of 
terrains.

The positioning statement rep-
resents a milestone in the wider ac-
ceptance of Lidar technology by a tur-
bine manufacturer and marks another 
major step forward in the adoption of 
Lidar across the wind industry.

For more than a decade, the wind 
industry has worked to establish Lidar 
as a bankable alternative to tradition-
al meteorological masts. Independent 
engineers, lenders, and technical 
advisers now widely support the use 
of Lidar-based measurements for 
wind-energy assessment and project 
financing. OEM acceptance for tur-
bine-site suitability and loading as-
sessments has, until recent announce-
ments, also been a required further 
step for wider adoption of standalone 
Lidar deployments.

Nordex’s statement confirms that 
ZX Lidar products, using ZX’s free-
to-use METICE (Multi-Site Ensemble 
Turbulence Intensity Cup Equivalent) 
turbulence intensity conversion meth-

ZX Lidar products use ZX’s free-to-use METICE (Multi-Site Ensemble Turbulence Intensity Cup 
Equivalent) turbulence intensity conversion methodology. (Courtesy: ZX Lidar)

http://windsystemsmag.com
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odology, are accepted for use in flat, 
hilly, and slightly complex terrain. The 
ZX METICE approach uses readily avail-
able data already collected on ZX 300 
and ZX 300e to provide cup-equivalent 
turbulence intensity derived from the 
Lidar measurements. 

The approach has been developed 
through extensive collaborative valida-
tion work between ZX Lidars and the 
wind community across a broad range 
of countries and terrain conditions.

“This is a hugely important step for 
the industry,” said Alex Woodward, 
managing director at ZX Lidars. “For 
years, the sector has been proving 
that Lidar can deliver bankable wind 
measurements. The next challenge 
has been ensuring turbine OEMs can 
also accept Lidar data, specifically tur-
bulence intensity. Nordex’s announce-
ment demonstrates the progress that 
has been made through deep technical 
efforts across the industry, through col-
laboration. It is another step forward in 
Lidar being a fully mainstream mea-
surement technology throughout the 
wind energy sector.”

MORE INFO	 www.zxlidars.com

Youwind, Shoreline 
Wind announce 
partnership
Two powerhouses in wind-farm design, 
modeling, and operational planning, 
Youwind and Shoreline Wind recent-
ly announced a strategic partnership 
and product integration to deliver a 
full lifecycle planning solution for all 
wind energy businesses. 

Moving forward, the integration 
will provide an uninterrupted digital 
trace running from the initial site 
screening and design phase, right 
through to operational “go live” stage 
and beyond, including the deployment 
of computerized maintenance manage-
ment systems (CMMS).

Shoreline Wind and Youwind share 
a common goal to support and acceler-
ate the development of efficient clean 
wind energy. Youwind is a market lead-
er in early-phase wind farm (turbines 

and electric system) layout, design, and 
yield optimization software. 

Developers, consultancies and proj-
ect planners use Youwind’s platform 
to support rapid selection of suitable 
locations as well as building a robust 
business case for new and repowered 
wind projects. Shoreline Wind special-
izes in AI-native simulation and opti-
mization software used to accelerate 
timelines, reduce cost, manage risk, 
and maximize performance across 
wind-farm design, construction, and 
maintenance. 

Wind customers will benefit from a 
seamless and bilateral product integra-
tion between Youwind’s cloud-based 
platform for onshore, offshore wind 
and BESS project development and 
Shoreline Wind’s AI-powered platform.

 For example, customers looking 
to progress forward with project 
plans created within Youwind, such 
as wind-farm layouts or hybrid wind 
+ storage configurations, can now dig-
itally migrate these plans to Shoreline’s 
AI-powered platform, ensuring no loss 
of important data and improving fore-
casting reliability. 

Youwind’s platform will also bene-
fit from drawing down on enhanced 
turbine related data modeled by Shore-
line, such as (turbine) availability data, 
as well as expected OPEX of any giv-
en turbine layout and hub. This will 
enhance customers’ early-stage yield 
assessment’s accuracy, hybrid project 
evaluation capabilities, and overall 
business case, while supporting a more 

connected workflow between project 
development, construction and oper-
ations.

“This partnership represents a pow-
erful step change for the wider indus-
try, supporting the efficient planning 
and development of new wind farms, 
as well as maximizing the potential of 
legacy wind farms by developing opti-
mal repowering strategies,” said Ole-Er-
ik Endrerud, Founder & Chief Product 
Officer at Shoreline Wind. “Combining 
Youwind’s front-end design and yield 
optimization capabilities with Shore-
line’s deep execution and operational 
intelligence, we are delivering a sig-
nificantly stronger end-to-end value 
proposition. Together, we enable wind 
energy developers and operators to 
maximize business case accuracy and 
minimize engineering friction.” 

“This powerful partnership will 
help developers create more robust 
project plans; stress test the viability 
of new and repowered sites and stream-
line the transition from planning to 
construction,” said Anna Rivera Jové, 
Founder & Chief Executive Officer at 
Youwind. “By creating a digital record 
and handover process, it will also im-
prove continuity and collaboration 
across the supply chain.” 

The wind industry has historically 
struggled with fragmented workflows 
between pre-construction engineering 
and long-term asset operation. 

By aligning the respective prod-
ucts and technologies from Youwind 
and Shoreline Wind, this gap is clos-

Youwind and Shoreline Wind have announced a partnership and product integration. (Courtesy: 
Youwind)    

THE FUTURE OF WINDDIRECTION
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ing, helping new and repowered wind 
projects to be planned more accurately 
and commissioned on schedule.

To ensure the integration seam-
lessly supports real-world engineering 
workflows, the companies have collab-
orated with several shared marquee 
customers, bringing together active 
users from both platforms to refine 
the integration features based on re-
al-world operational workflows.

MORE INFO	 youwindrenewables.com

DNV certifies  
third milestone  
for joint wind project
DNV, the independent energy expert 
and assurance provider, has certified 
the third milestone in accordance with 
the German Federal Maritime and Hy-
drographic Agency (BSH) standard for 
Nordseecluster A (NC 1 and NC 2), a 
joint offshore wind project of RWE and 

Norges Bank Investment Management 
in the German North Sea. 

Consisting of two extension phases 
(A & B) the Nordseecluster has a 
planned total capacity of up to 1.6 GW.

“We are proud to reach this import-
ant milestone for the Nordseecluster 
projects,” said Sven Schulemann, Proj-
ect Director, Nordseecluster. “The DNV 
certification for the third BSH release 
is a testament to the dedication and 
expertise of our teams and partners. 
The transition from planning and de-
sign to physical construction brings us 
a step closer to deliver clean, reliable 
energy to support Germany’s climate 
ambitions.”

“Local, safe, and secure energy is im-
portant for Germany’s energy transi-
tion,” said Mette Redanz, Vice President 
Renewables Certification at DNV. “In-
dependent verification plays a key role 
in managing risk and supporting the 
safe and reliable delivery of large-scale 
offshore wind developments like the 
Nordseecluster project. We are pleased 

to support RWE and Norges Bank In-
vestment Management in achieving 
this milestone, which demonstrates a 
strong commitment to quality, safety, 
and regulatory compliance throughout 
the project lifecycle.”

This certification confirms the proj-
ect’s design phase, including installa-
tion, operation, and decommissioning 
planning, complies with all regula-
tory requirements set by the BSH. By 
obtaining the third BSH release, RWE 
will be authorized to proceed with the 
installation of wind turbines at the 
project site.

To meet its climate goals, Germany 
has set ambitious targets for offshore 
wind development while seeking to 
support the industry with minimal 
public subsidies. Under the current 
legal framework, the country aims 
to install at least 30 GW of offshore 
wind capacity by 2030, 40 GW by 2035, 
and 70 GW by 2045.  

MORE INFO	 www.dnv.com
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STRATEGIES  
FOR IMPROVING  
BLADE  
QUALITY AND 
RELIABILITY

Establishing consistent, credible 
criteria for what constitutes 
acceptable blade quality is 
foundational to any serious 
oversight program. (Courtesy: 
Shutterstock)

IN FOCUS
SAFETY    TOWERS
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Blade durability goes beyond 
design and must include 
consistent execution of 
that design across serial 
production, under real 
manufacturing conditions, 
that can affect the full 
operational life of a project.
By DAY TON A. GRIFFIN

H igh-profile turbine failures over the past several 
years have highlighted the importance of blade 
structural reliability. With original equipment 
manufacturers (OEMs) continuing to push safe-
ty factors lower to save costs and weight, the 
need for design-for-manufacture (DFM) and ro-

bust quality control systems is greater than ever. It is at this 
intersection between design and manufacture that DNV has 
introduced this new blade quality due diligence program.

WHERE FAILURES ORIGINATE
The major drivers of blade operational damage are well es-
tablished. Variations in manufacturing quality, damage for 
ineffective lightning protection systems, leading-edge ero-
sion, and dynamic loading from vortex-induced vibrations, 
are all leading contributors. Each of these factors deserves 
attention, but manufacturing variations are recognized as 
the leading cause of blade damage and failure. The challenge 
is compounded by the complexity of blade manufacturing 
itself. Blades are large, geometry-intensive composite struc-
tures built largely by hand, in labor-intensive processes that 
are sensitive to operator technique, ambient conditions, 
material handling, and process sequencing. Fortunately, 
manufacturing variation is also something the industry 
can directly control by implementing preventive measures. 

THE ROLE OF DESIGN FOR MANUFACTURING
One of the more productive activities available early in the 
blade lifecycle is DFM review. This structured assessment 
that brings blade-design engineers and manufacturing engi-
neers together to examine the intersection between design 
intent and production variability.

DFM maps manufacturing process parameters and tol-
erances against areas of the blade where structural reserve 
margins are the lowest. The goal is not to redesign the blade, 
but to identify where manufacturing variation poses the 
greatest structural risk and to carry those insights forward 
into factory oversight. Areas identified as sensitive in the 
DFM phase become focal points for subsequent inspection 

http://windsystemsmag.com
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and monitoring activities. Without this upstream analysis, 
quality control efforts risk being distributed evenly across 
a blade, rather than concentrated where the consequences 
of a deviation are most significant.

DFM works best when it is treated as a cross-functional ex-
ercise rather than a document review. Design engineers hold 
implicit knowledge about structural vulnerabilities, while 
manufacturing engineers hold equally implicit knowledge 
about where processes are difficult to execute consistently. 
Combining such expertise tends to reveal risks that neither 
discipline would have identified on its own.

FACTORY ASSESSMENT AND MONITORING
A one-time factory assessment also supports DFM, provid-
ing a baseline picture of a manufacturer’s process capability, 
adherence to work instructions, and quality management 
system maturity. It is a necessary starting point, but it merely 
captures a snapshot of a system that changes continuously, 
whether through staff turnover, process parameters drifting, 
or pressure to meet production targets, creating incentives 
to accept marginal work.

Sustained factory monitoring, with structured, recur-
ring visits during serial production, addresses what a single 
assessment cannot. The purpose is to verify that quality 
management practices are being consistently applied, that 
findings from prior visits have been resolved, and that the 
blades being produced are representative of what was orig-
inally assessed and validated. The frequency and duration 
of monitoring visits should be calibrated to the risk level es-
tablished by prior diligence: more intensive oversight where 
risk is higher and reduced frequency where confidence has 
been earned through demonstrated performance.

Critically, monitoring visits should carry a defined valid-
ity period. An opinion on factory quality formed 12 months 
ago may not reflect current conditions, and maintaining 

the value of oversight requires keeping assessments current.

PRE-OPERATION INSPECTIONS
Manufacturing defects that escape the factory’s quality 
management system represent a direct liability for project 
developers, owners, and lenders. Pre-operation blade inspec-
tions — manual, visual examinations of blade interior and 
exterior surfaces conducted before installation — provide a 
final checkpoint before blades go into service.

These inspections are conducted using conventional 
composite assessment tools such as tape measures, feeler 
gauges, comb profile gauges, and tap-test hammers. They 
are deliberately low-technology relative to some of the in-
spection methods now being explored, because the human 
expert with the right tools and training remains the most 
reliable instrument for identifying the range of defects that 
matter structurally.

A practical sampling approach, typically about 30 percent 
of the interior structure per blade, with the remainder inac-
cessible, allows experienced inspectors to form a representa-
tive assessment of a blade population without inspecting ev-
ery square meter. Defect findings are categorized by severity, 
and the most serious require remediation before operation. 
Others may be monitored during initial service or assessed 
for structural acceptability through engineering review.

The timing of pre-operation inspections matters more 
than it might appear. Inspections conducted at the factory, 
close to production, allow findings to feedback rapidly into 
manufacturing processes. Inspections conducted at the port 
or at the project site are further from the source resulting 
in longer feedback lags. As a result, defects may continue 
to be produced while remediation discussions are ongoing. 
Where feasible, factory-based inspection aligned with ongo-
ing production monitoring offers the most efficient quality 
improvement loop.

One of the more productive activities available early in the blade lifecycle is DFM review. (Courtesy: Shutterstock)
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CRITERIA FOR EVALUATING QUALITY
Establishing consistent, credible criteria for what consti-
tutes acceptable blade quality is foundational to any serious 
oversight program. Without defined thresholds, quality as-
sessments are difficult to compare across factories, blade 
models, or time periods, and the “trust gap” between OEMs, 
developers, and financial stakeholders has no agreed basis 
for resolution.

Operational robustness is the ultimate goal of meaning-
ful quality assessment frameworks. The target is not zero-de-
fects, which would be neither achievable nor economically 
rational in complex composite manufacturing. Rather, it 
reflects a state in which blades are built to specification or 
restored to specification prior to operation, known risks are 
limited to a small number of minor deviations, long-term 
durability aligns with the assumptions embedded in design 
standards, and there are no unresolved serial defect issues 
requiring repair campaigns.

Quantitative thresholds, based on the number and sever-
ity of findings in factory evaluations, or the number and 
severity of defects in pre-operation inspections, provide 
the structure needed for consistent judgment. Qualitative 
assessment of how manufacturers respond to identified 
problems is equally informative. A manufacturer that in-
vestigates, resolves, and learns from quality findings is in a 
much different risk category than one that treats findings 
as administrative items to be cleared.

STANDARDS AND CERTIFICATION
Certification remains a necessary foundation. Without it, 
there is no verified baseline against which manufacturing 
conformance can be assessed. Recent updates to blade stan-
dards have addressed several areas directly relevant to man-
ufacturing quality.

Revisions to certification requirements have sharpened 
design-for-manufacture expectations, specified which 
in-factory repairs must be covered by type certification test 
and analysis requirements, and defined a pathway by which 
manufacturers can reduce material usage. This last devel-
opment is notable because it creates a formal connection 
between manufacturing discipline and design allowances. 
Manufacturers that can demonstrate controlled, well-char-
acterized processes gain access to efficiency benefits that 
less disciplined competitors do not.

Verification of blade repairs addresses a long-standing 
gap between the field reality of blades requiring repair and 
the formal assurance structures available to confirm that 
those repairs meet structural requirements. This is partic-
ularly relevant as blades age and in-service damage accu-
mulates.

STRUCTURAL QUALITY  
FRAMEWORKS: APQP4WIND
The wind industry’s adaptation of the Advanced Product 
Quality Planning (APQP) framework, APQP4Wind, has been 
operational since 2017 and now includes participation from 
all major OEMs. 

APQP4Wind establishes tools, including Design Failure 
Mode and Effects Analysis (DFMEA) and Process Failure 
Mode and Effects Analysis (PFMEA), to proactively identify 
risks before they become production defects. The outputs 
feed capability studies and the definition of critical-to-qual-
ity parameters that should be monitored during production. 
The framework’s logic is sound, but its value depends almost 
entirely on the rigor of implementation. Uneven adoption 
across manufacturers — and variability in how seriously in-
dividual organizations apply the tools versus treating them 
as documentation exercises — limits the framework’s in-
dustry-wide impact.

A significant fraction of manufacturing variation in blade production is a direct consequence of the manual nature of the work. (Courtesy: 
Shutterstock)
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Further deployment of APQP4Wind’s defined tools, ap-
plied with the same discipline that made APQP effective in 
automotive manufacturing, represents one of the clearest 
near-term opportunities for structural quality improvement.

OPPORTUNITY AND  
CONSTRAINTS IN AUTOMATION
A significant fraction of manufacturing variation in blade 
production is a direct consequence of the manual nature of 
the work. Composite layup, bonding operations, and surface 
finishing are processes in which skilled human operators 
can and do produce excellent results, but in which consis-
tency across thousands of production cycles is genuinely 
difficult to achieve.

Automation would reduce this variation and would also 
likely increase unit manufacturing costs, at least in the short 
term. The question for the industry is whether the reduction 
in downstream costs — quality control, in-service mainte-
nance, unplanned repairs, lost production — justifies the 
upstream investment.  In the near term, DNV expects the 
replacement of human labor with automation to be limited 
in blade production.

Automated inspection tools, such as robotic crawlers, 
drones, and non-destructive testing using ultrasonic and 
thermographic methods, increasingly augmented by AI-
based data interpretation, are advancing rapidly and being 
adopted broadly. 

These tools are genuinely useful for capturing data effi-
ciently across large surface areas and for detecting certain 
feature types, but are not yet adequate replacements for ex-
pert human visual inspection across the full range of struc-
turally significant defect types. 

The most honest current assessment is that automated 
inspection and human inspection are complementary, and 
that the appropriate balance will likely shift as the technol-
ogy matures.

OPERATIONAL PHASE:  
RISK-BASED INSPECTIONS
Quality oversight does not end at installation. The initial 
operating phase of a new project is a period of elevated un-
certainty and manufacturing variation that escaped pre-op-
eration inspection may only manifest under operational 
loading. 

Risk-based inspection programs during the operational 
phase allow inspection scope and frequency to be calibrated 
to actual risk, rather than applied uniformly regardless of 
known conditions. 

A typical starting point for a new project with no iden-
tified concerns might involve internal inspections of 10 to 
25 percent of the project’s blades annually, combined with 
drone-based external inspections of the full fleet. These per-
centages are adjusted upward when prior quality diligence 
has surfaced concerns and can be reduced as operating ex-
perience accumulates without incident.

The logic of risk-based inspection is that inspection re-
sources should be proportionate to the risk of finding some-
thing, and that findings from each inspection cycle should 
inform the scope of the next. This is meaningfully different 
from a fixed-schedule inspection regime, and it tends to pro-
duce better outcomes for equivalent inspection investment.

THE ‘TRUST GAP’
Underlying the technical discussion is a commercial reality: 

Sustained factory monitoring, with structured, recurring visits during serial production, addresses what a single assessment cannot. (Courtesy: 
Shutterstock)
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Developers, lenders, and insurers have limited direct visibil-
ity into blade-manufacturing quality, and the consequences 
of quality failures fall substantially on them rather than on 
the manufacturers. This misalignment of information and 
risk is what generates the “Trust Gap.”

Closing it requires more than assurances; it requires 
structures — independent oversight, defined criteria, doc-
umented findings, transparent remediation — that give fi-
nancial stakeholders a credible basis for assessing the quality 
of what they are financing. 

This is not fundamentally different from what environ-
mental due diligence or technical energy yield assessments 
do for other aspects of project risk. It applies the same prin-
ciple: qualified independent assessment as a condition for 
informed investment decisions.

For OEMs, engaging proactively with rigorous quality 
oversight, not as a compliance exercise but as a competitive 
differentiator, is increasingly the more defensible commer-
cial position. Manufacturers with documented quality pro-
grams and independent verification are better positioned in 
project financing discussions than those without. 

CONCLUSION
Blade durability is not primarily a design problem. The tech-
nical knowledge to design reliable blades exists and is em-
bodied in current standards and OEM design teams. 

The more difficult problem is consistent execution of 
that design across serial production, under real manufac-
turing conditions, affecting the full operational life of a 
project.

Addressing that problem requires investment at multiple 
points in the blade lifecycle: DFM review before production 
begins, factory assessment and ongoing monitoring during 
production, pre-operation inspection before installation, 
and risk-based inspection during operation. Each element 
informs the others. 

The most durable quality improvements have come from 
treating these as an integrated program rather than inde-
pendent activities.

The broader industry trajectory is favorable as stan-
dards improve, monitoring frameworks become more so-
phisticated, and automated inspection tools advance. The 
APQP4Wind framework also provides a structured basis for 
proactive quality management. 

None of these developments replaces the fundamental 
requirement for disciplined manufacturing execution — but 
they create better conditions for it, and better mechanisms 
for verifying that it is happening. 
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WindEnergy Hamburg 2026:  
Connecting U.S. Innovation with Global Wind Opportunities

WindEnergy Hamburg 2026, taking place from September 22 to 25, offers 
a premier global platform for U.S. companies, developers, and investors 
to engage with the future of wind energy.

Recognized as the world’s leading trade fair for the sector, the event  
will host more than 1,600 exhibitors and over 43,000 participants from  
around 100 countries. It provides a comprehensive overview of the full  
wind energy value chain, including advanced turbine technologies,  
digital solutions, and grid integration tools that are directly relevant to  
the evolving U.S. market.

A key focus will be on digital innovation, energy storage, sustainable 
manufacturing, and financing models. A dedicated exhibition area for 
storage solutions reflects the growing importance of balancing renewable 
generation with grid reliability, a priority for U.S. energy stakeholders.

The U.S. National Pavilion in Hall B1, Upper Floor, will serve as a central 
hub for American companies, showcasing innovation and facilitating 
international business connections.

Alongside the exhibition, a high level conference program with more than 
300 speakers will deliver insights into global trends, policy developments, 
and investment opportunities.

For U.S. participants, WindEnergy Hamburg 2026 offers  
a valuable  opportunity to build partnerships, access  
cutting edge technologies, and strengthen their position  
in the global energy transition.

windenergyhamburg.com

http://windenergyhamburg.com
http://windsystemsmag.com


16    JULY 2026

MEASURING 
WHAT MATTERS

Creating wind footprints and wind 
data analysis reports more quickly 
allows wind-energy professionals 
to use the information to improve 
operational and business outcomes. 
(Courtesy: Adobe Stock)
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Case study: By blending Adiabat’s modeled wind data with ground-based, 
quality-controlled wind observations from hundreds of weather stations 
on the Synoptic Data platform, a methodology was created to leverage 
quality weather data for post-event wind analysis.
By ASHLEY BALLARD and MELANIE SCOTT

W ind-energy assets are deployed in some of the 
most meteorologically exposed locations on 
Earth. When significant wind events strike, 
such as when a hurricane makes landfall, a dere-

cho crosses the Great Plains, or a powerful nor’easter affects 
offshore infrastructure, the ability to rapidly determine the 
locations of biggest impact and how it compares to historical 
records becomes a necessity. 

This analysis is often required for post-storm reporting, 
planning, and operational insight.

THE WIND-ENERGY  
INDUSTRY’S DATA CHALLENGE
The question that follows every significant wind event is 
simple: What actually happened, where, and how does it 
compare to historical records? For wind-energy operators, 
insurers, and engineers, that question 
drives several critical decisions:
] 	Determining whether observed 

wind loads exceeded turbine design 
specifications.
] 	Validating or contesting insur-

ance claims for storm damage.
] 	Supporting post-event engineer-

ing assessments of structural integrity.
] 	Guiding maintenance prioritiza-

tion and resource deployment in the 
aftermath.
] 	Satisfying regulatory and compli-

ance requirements.
Each of these needs a clear, defensible, high-resolution 

depiction of the wind environment from the event in ques-
tion. Producing this data requires blending numerical model 
output with quality-controlled surface observations from 
ground-based weather stations. This is where the process 
can be complicated if you don’t have the right tools.

Observation networks are everywhere, but gaps still exist 
and compiling data from them is time consuming unless you 
can access the data from one place. For instance, if you are 
collecting data from federal weather stations, state and local 
mesonets, agricultural networks, or even private networks, 
you would have to go to each data provider to request per-
mission to access the data or find the information from their 
individual public source. Additionally, each network has 
different reporting standards, sensor calibrations, data for-
mats, reporting frequencies, and quality control protocols. 
This compounds the processing time because you’d have to 
place everything into the same format and double-check the 
quality of the data.

For a meteorologist trying to characterize the wind en-
vironment from a hurricane or severe weather event, com-
piling this data manually from these multiple networks and 
sources and aligning everything into a coherent analytical 
dataset can consume time that simply is not available when 
clients need answers within 24 to 48 hours.

Weather station data is messy. Stations have data gaps, 
sensor errors, and varying reporting standards. Making ev-
erything consistent for your final analysis can be a challenge.

WIND DATA ANALYSIS: PARTNERING  
FOR A RELIABLE SOLUTION
Adiabat is a weather and climate consulting firm based in 
Virginia that specializes in transforming complex atmo-
spheric data into decision-ready insights. Using atmospheric 
science, historical weather data, and GIS (Geographic Infor-

mation System), it creates detailed hur-
ricane, flood, and snowfall “footprints” 
for industries that depend on speed 
and accuracy.

The methodology includes blend-
ing Adiabat’s modeled wind data with 
ground-based, quality-controlled 
wind observations from hundreds of 
weather stations on the Synoptic Data 
platform, then verifying and calibrat-
ing that data to ensure accuracy. The 
result is a defensible, high-resolution 
representation of what the wind en-
vironment actually looked like across 

an affected region. These wind-event footprint analyses are 
designed to stand up to scrutiny from engineers, insurance 
adjusters, and regulators. 

Applications for footprint analyses in the wind-energy 
sector include post-storm damage assessment, turbine load 
verification against design specifications, insurance claim 
support and litigation, O&M resource dispatch following 
high-wind events, and compliance documentation for reg-
ulatory bodies. Historical footprints can also be analyzed 
when comparing wind infrastructure site suitability. 

Before partnering with Synoptic, Adiabat’s team handled 
much of the data aggregation and quality control process 
internally, which meant manually compiling station obser-
vations from multiple sources, normalizing formats, per-
forming quality control checks, and building the statistical 
context needed to interpret results in real time. While the 
approach met client requirements, it came with real con-
straints: hours spent on data wrangling per event, limited 
ability to scale rapidly during multi-event periods, and the 

 The Adiabat–Synoptic 
partnership offers a useful 
model for wind-energy 
organizations grappling 
with weather data 
infrastructure. 
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persistent challenge of ensuring consistency across net-
works.

The integration of Synoptic’s Weather API changed that 
workflow fundamentally. The company aggregates obser-
vations from thousands of stations across hundreds of net-
works, providing unified access through a single interface 
with consistent formatting, built-in quality control, and 
historical context already computed and ready to use.

Using Synoptic’s API saved Adiabat from having to com-
pile observation data from multiple sources and format it 
for consistency. The percentiles service allows the company 

to focus more on interpretation and application of the data. 
The percentiles also help put events into context when com-
municating with clients.

Today, Adiabat’s meteorologists rely on the Synoptic API 
for wind speed, direction, and gust observations, along with 
quality control information that allows rapid assessment of 
data. They also use a percentiles service from Synoptic to 
benchmark event winds against historical records. The per-
centiles service provides historical context for wind data that 
transforms raw measurements into meaningful intelligence 
(e.g. is it record-setting or in a 95th percentile range?).

BEYOND HURRICANES
While hurricane wind footprint analysis is among the most 
high-profile applications for Adiabat, particularly following 
hurricanes that make landfall, the underlying methodolo-
gy applies to any significant wind event. For wind-energy 
professionals, the relevant hazard spectrum extends well 
beyond tropical systems to include:
] 	Fast-moving convective systems called derechos that 

are capable of producing widespread, damaging straight-line 
winds exceeding 100 mph across hundreds of miles. These 
events can affect large swaths of wind-energy territory in 
the central and eastern U.S. with limited lead time.
] 	Strong cold fronts and associated squall lines routinely 

produce sustained high winds and gusts that stress turbine 
structures, may trigger curtailment, and can cause cumu-
lative fatigue loading on blades and towers.
] 	Nor’easters and extratropical cyclones affect offshore 

and coastal wind facilities. These storms can generate sus-
tained gale-force or storm-force winds over extended periods, 

Surface winds in the Southeast U.S. (Courtesy: Adiabat)

Adiabat is a weather and climate consulting firm based in Virginia that 
specializes in transforming complex atmospheric data into decision-
ready insights. (Courtesy: Adiabat)
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driving both performance and structural considerations.
] 	Thunderstorm outflow and microbursts are highly lo-

calized but intense, and these events can produce extreme 
wind gusts that are difficult to capture with standard mod-
eling approaches. They may cause damage that requires 
careful forensic wind reconstruction.
] 	Mountain and terrain-channeled winds: Complex ter-

rain, such as mountains or canyons, can produce localized 
high-wind events with sharp spatial gradients, challenging 
both turbine operations and post-event attribution.

For each of these event types, the same fundamental chal-
lenge applies: rapidly and accurately characterizing the wind 
environment using a combination of modeled data and qual-
ity-controlled observations, then delivering that intelligence 
to decision-makers who need it now.

TRUST AND EFFICIENCY IN DATA ANALYSIS
Creating wind footprints and wind data analysis reports 
more quickly allows wind-energy professionals to use the 
information to improve operational and business outcomes, 
such as faster post-storm response and assessment, insights 
for maintenance and repair decisions, long term-planning, 
and strong evidentiary support for insurance and compli-
ance. 

The Adiabat–Synoptic partnership offers a useful model 
for wind-energy organizations grappling with weather data 
infrastructure. The proliferation of data sources over the 
past decade has made raw access easier, but has created a 
quality and consistency challenge that falls on the shoulders 
of the end user. 

Weather data is everywhere, and a lot of it is freely avail-
able. The challenge is making sure it is consistent, trust-
worthy, and usable. If you’re evaluating observational data 
sources, it comes down to trust and efficiency. Synoptic 
provides both. The operational impact of the partnership 
has been measurable across multiple dimensions. What pre-
viously required several hours of manual data wrangling 
now takes minutes, freeing meteorologists to focus on the 
analytical and interpretive work that requires their exper-
tise and judgment.

Access to a broader observational network through a sin-
gle quality-controlled platform has also increased the den-
sity of station data incorporated into each analysis. More 
observations translate directly into more calibration points, 
stronger spatial coherence in the final wind footprint, and 
a more defensible dataset when clients need to rely on the 
results for engineering decisions, legal proceedings, or reg-
ulatory submissions. Spatial resolution has improved by as 
much as a factor of four in some analyses.

For organizations that need to move quickly, such as in 
post-event analysis, operational decision support, or ongoing 
performance monitoring, the ability to access quality-con-
trolled, consistently formatted observations from a trusted 
single source is not merely a convenience. It is a competitive 
and operational necessity.

LOOKING AHEAD
High-wind events are not going away, nor is wind-energy 
expansion into more geographically exposed regions, includ-
ing offshore. It’s clear that the demand for fast, accurate, and 
scalable wind-event analysis will only grow. Rapid post-event 
characterization, historical contextualization, and defensi-
ble geospatial intelligence are becoming core operational 
competencies for wind energy developers, owners, operators, 
and their service providers.

For companies that require wind-data analysis for their 
businesses, the combination of deep meteorological exper-
tise and robust data infrastructure is what makes those 
competencies achievable at the speed and scale the industry 
demands. For wind-energy professionals evaluating their 
own data workflows and partnerships, the conclusion is 
straightforward: The quality of your weather data infra-
structure may matter as much as the quality of your ana-
lytical methods. 
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Wind gust values of the Eastern U.S. Coast. (Courtesy: Adiabat)
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AUTOMATED 
VISUAL 
INSPECTION 
FOR INDUSTRIAL  
QUALITY CONTROL

As more OEMs discover Spiral Technology 
and its Roboscope app, the company 
founders expect its innovative technology 
to make a mark in the wind sector. 
(Courtesy: Shutterstock)
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Spiral Science and Technology is a computer vision and augmented 
reality company creating mobile-based inspection systems for the  
wind-energy sector and more.
By KENNETH CARTER     Wind Systems editor

The pandemic dealt a devastating blow to many busi-
nesses, and that proved to be no exception for Spiral 
Science and Technology.

The startup was facing a dead end as government 
aviation and aerospace contracts dried up and disappeared 
practically overnight.

“We as a company effectively came to life through the Air 
Force Innovation Accelerator,” said Konstantyn Shyshkin, 
president and co-founder of Spiral Science and Technology. 

“It’s called AFWERX. We had gotten a beautiful contract with 
Tyndall Air Force Base in the Panhandle in Florida. At the 
time, we also had two pilot projects with Singapore Airlines 
and Lufthansa Airlines. We were using an augmented re-
ality headset — Microsoft HoloLens — that would support 
aircraft repairs. It would give the mechanic a visual view of 
repair instructions and whatever contextual information 
was needed on the tarmac or in another MRO context. It was 
2020, a COVID year, and it hit us very hard. All innovation 
programs folded in aerospace, so we started looking for a 
pivot, and we stumbled upon wind-energy manufacturing 
serendipitously.”

ENTER WIND
That serendipity became a reality when Spiral Science was 
noticed by a major wind OEM, according to Shyshkin.

“We found a major OEM where a quality manager was 
looking to expand production without expanding the facil-
ity,” he said. “Inspection was one of the bottlenecks, and we 
had this technology. Our technology was a connection be-
cause aircraft is made of composites, and so are wind blades, 
although they’re less sophisticated. They don’t have engines, 
but, it turns out that the range of problems is similar along 
the inspection process. You need to document accurately the 
location of your findings.”

With Spiral’s technology, blade inspectors could use AR 
goggles to inspect the blade shell for defects much quicker 
and more accurately than traditional inspection methods, 
according to Shyshkin.

“Traditionally, they were doing it with just a tape measure 
and a piece of paper or iPad at best, but still it’s mechanical; 
you still need to measure, and sometimes you need to mea-
sure 10 times,” he said. “And we said, ‘No, you can just click 
once, and you have your measurements instantaneously.’”

THE CREATION OF ROBOSCOPE
Unfortunately, the original goggles technology had to be 
phased out when Microsoft stopped making them, and so, 
Spiral Technology was forced to make another innovative 
pivot to continue its foothold in the wind sector, according 
to Shyshkin. This became the beginning of Spiral’s iPhone 
inspection app, Roboscope.

“The origin of this story began with mechanics who repair 
aircraft using a headset,” he said. “Now it has transformed 
into an iPhone app. What technicians need during the QC 
process, is they need a way of tracking themselves. If you 
think of Google Maps, you have GPS to tell you where you are 
on the street, but in the factory, you need to be more accurate. 
We are kind of the Google Maps of the factory process, and 
we’re doing this with Lidar. Modern iPhones have very pow-
erful Lidars installed and, with the computer vision that we 
are developing now, we can get even more precise. This is a 
handy app that can replace the process of what technicians 
use to do manually.”

Shyshkin said that an important piece of Roboscope’s in-
novation is its ability to pinpoint defects accurately within a 
350-foot blade, for example.

“We have a special kind of anchoring algorithm where, 

Roboscope can pinpoint defects accurately within a 350-foot blade. 
(Courtesy: Spiral Science and Technology)
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from the operator perspective, you find the defect, you pull 
out the app, and you make a couple of clicks, and it already 
knows where you are very precisely,” he said. “What we’re 
achieving so far is between one and two inches, and we are 
trying to bring it down to a one-inch accuracy.”

Shyshkin admits that the vision of the Roboscope and 
what the company has accomplished in its short lifetime 
wasn’t strategically planned.

“We did it because we can, and then we learned a lot and 
then we realized, as we were talking to mechanics in aero-
space and then to manufacturing professionals, that this 
knowledge around quality control could involve the latest 
digital technologies, so why don’t we bundle it?” he said. 

“We became a company, effectively, for industrial quality 
control using two technologies. Augmented reality was the 
first historically, and now with AI and computer vision. AI 
is everywhere, but we are using it in a way that is the most 
real that you can think about. It is not taking anybody’s job. 
It is just doing a boring piece of the job that you don’t like.”

AVAILABLE SINCE FEBRUARY
Roboscope became available to OEMs in February, and it is 
being used by two OEMs as of this writing — a large one and 
a smaller one, according to Shyshkin.

“We eventually aim to bring it to every factory because it 
can be a productivity boost, at least in quality control,” he 
said. “And it’s very fun for operators. It’s like Pokemon GO 
a little bit. It’s a virtual thing. You are looking at something 
that does not exist, and it used to be some dirty, boring work. 
Now, it’s shiny and almost game-like. And on a management 
level, not only are we striking the right chords with AI inno-
vation, but also the solution has a real business case.”

From a workflow aspect, Roboscope makes the current 
workflow move faster, which is the app’s most basic and im-
portant function, according to Shyshkin.

“We’re getting rid of paper, and people can just do the 
same to complete the same inspection,” he said. “Secondly 

— and this is very basic and not the main one, but easiest 
to understand — is the core. We are providing contextual 
information to the technician right on the shop floor. This 
results in higher accuracy and also speed if they are waiting 
for an engineering team to chip in and give them instruc-
tions. They can get all this on the spot.”

The app also serves to be a link to a digital database to 
the physical world of brick and mortar on the shop floor, 
according to Shyshkin. This function can be vital with the 
reality of manufacturing methods varying across the globe.

“If you have different factories like in Brazil or China or 
India, it turns out you can have different inspection results, 
because people are different, depending on which operator 
is on shift,” he said. “This tool allows you to standardize 
the results.”

OFFLINE OPERATION
It also has the capability of working offline, according to 
Shyshkin.

The data from an inspection is air gapped inside the phone for the 
session to account for possible poor connections or concerns about 
confidentiality. (Courtesy: Spiral Science and Technology)
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“The data is completely air gapped inside the phone for the 
session to account for possible poor connections or concerns 
about confidentiality,” he said. “But then, to get this critical 
knowledge, you need to connect to the internal ERP system 
or a quality management system. Everyone has a different 
way. But you can tap into the knowledge base. You can have 
a call in real time with people right from the app. And, pro-
vided you have an internet connection, it works in real time. 
We were actually doing the test yesterday, and inspectors 
were in this factory, and I was monitoring remotely, and 
these markers just pop up on the screen on the virtual model 
of the blade, and I could immediately export the report and 
send it to the engineering team.”

As more OEMs discover Spiral Technology and its Robo-
scope app, Shyshkin expects his company’s innovative tech-

nology to make a mark in the wind sector.
“We want to build something that will last, and with 

all the recent discussions around AGI (Artificial General 
Intelligence), I still feel that we will have our spot, be-
cause you will always have a human operator in the loop 
to make complex decisions on engineering and manu-
facturing,” he said. “Even in the world of very advanced 
technologies, we see that we are building a unique niche 
that will empower operators. It’s like a nerve cell. We are 
giving them one very powerful nerve cell to the rest of 
the AIs and knowledge, but human operators still need 
to be there to make a decision and to make that call for 
the most complex tasks.”

LOOKING TO THE FUTURE
Shyshkin admits that the road to where Spiral Science finds 
itself now has been a challenge, but he expects the expe-
rience it has gained along the way will help the company 
continue to prosper.

“It’s been a difficult journey, but I would say we were 
surviving in the right moments in time,” he said. “I’m 
grateful to my team and to my co-founder, Andrey, who 
basically was always seeing the future, and despite all the 
challenges, we stayed alive long enough to see the good 
things start happening to us. Now some people say it’s the 
best time to start a company. We are still a founder-led 
business, and we still do everything with passion, with 
our own attention — sometimes naivete — but it resonates 
with engineers because they also want to solve problems, 
and this is our DNA.”  

MORE INFO  spiral.technology

From a workflow aspect, Roboscope makes the current workflow move faster, which is the app’s most basic and important function. (Courtesy: 
Spiral Science and Technology)

Modern iPhones have very powerful Lidars installed and, with the 
computer vision that Spiral is developing now, it can get even more 
precise. (Courtesy: Spiral Science and Technology)

http://spiral.technology.com
http://windsystemsmag.com
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]What is your role with Firetrace?
I joined Firetrace five years ago, with a past in various as-
pects of the energy industry like solar, storage, energy ef-
ficiency, demand side management, software as a service 
for energy, etc.

I was eager to join Firetrace at that time to start up our 
new product development team and to grow our clean-en-
ergy business, which was fledgling at the time. My current 
role is VP of Commercial, responsible for sales, marketing, 
customer service, talent and culture, business optimization, 
and product management within the company.

] In Firetrace’s recent report, “Take Two: Securing 
Wind’s Second Life,” it takes a deep dive into repowering. 
Why should aging wind turbines be repowered?
It’s a really critical time for the industry where a few things 
are happening at the same time. 

One is that there are fleets that are aging that have been 
aging for maybe the past 20 years or so, and they’re going to 
be reaching their end-of-life.

The new turbines that are being installed currently have 
a much higher level of efficiency and capacity than our older 
turbines have. It’s a really critical time to be able to take ad-
vantage of that. They also — because they’re so much more 
efficient — take up a lot less physical space. I believe it’s 
about 27 percent less room that these newer turbines occupy.

That allows for another step in the energy transition, 
which is things like co-location of battery energy storage 
so these systems can be much more stable and reliable as a 
primary energy source.

It also reduces the impact for developers because they 
don’t have to wait quite as long or go through the very in-
consistent and arduous processes of permitting or waiting 
for a new interconnection, etc. 

]Why is repowering becoming a key priority for wind 
operators?
We have a lot of aging infrastructure that is starting to pop 
up. More than half of Britain’s onshore fleet is going to face 
end-of-life decisions within the next nine years, but since 
wind assets started to be installed in the early 2000s, their 
asset age is coming up. Another reason, as anyone in the en-
ergy industry space knows, is that the growth of the market 
is really scaling up quite heavily so that there’s a massive 
amount of energy demand needed and capacity that’s need-
ed from these areas. Without repowering, both in Europe 
and in the U.S., we will end up missing clean-energy targets 
or wind targets — not to mention the exponential growth 
and energy demand. In the U.S., it’s expected to grow by 20 
percent within the next four years.

] How can regulatory complexity and these differing 
frameworks in the U.S. and Europe be a potential barrier 
to these repowering goals?
When I worked directly in solar generation, this was a mas-
sive, massive impediment for the industry, and it’s the same 
for wind. Both in the U.S. and in Europe, even though it’s 
regulated, it’s ironic because there’s a lack of standardiza-
tion and a lack of clarity.

There’s just a lack of standardized processes making 
things very confusing for the developers. In Europe in par-
ticular, there are really long delays in permitting. It can be 
almost a decade — nine years or so — just to receive a permit. 
There are also rules that are emerging in some areas about 
spatial regulations and how far away turbines can be from 
existing construction, etc. Those of us in the U.S. have 
witnessed for the past year how damaging the lack of 
clarity and hostility around the tax incentives can be in 
making things amenable for developers.

“Without repowering, both in Europe and 
in the U.S., we will end up missing clean-
energy targets or wind targets — not 
to mention the exponential growth and 
energy demand.”

Safiyyah Khan
Vice President (Commercial)    Firetrace

CONVERSATION
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]What features can be added to U.S. repowering 
projects that can ensure these tax credit thresholds are 
reached?
In the U.S., those tax credit thresholds are partially calculat-
ed by an 80/20 rule around the value of the new equipment 
that’s on site. So, in many cases, 80 percent of the value of 
that equipment must be new equipment. Apart from the 
very obvious fact that fire suppression would protect the 
assets and the communities involved, it can also add to the 
value of the new assets that are on the project, therefore 
making things more likely to be qualified.

] How does fire risk management factor into the turbine 
repowering?
We talked about modern turbines being much more effi-
cient, which is wonderful. They can produce that much more 
energy; however, they’re also larger. That means the areas 
that are most combustible are also larger. Things like the 
size of the transformers, transformer rooms, the lubricants 
involved, etc. There’s just a lot more of that in the concen-
trated spaces where fires are more likely to start.

It’s also — just as with any type of machinery that is in 
isolated spaces or that large —impossible to really fight fires 
in traditional ways, so they can’t be accessed by firefighters. 
There’s also an additional financial risk that comes about 
because smaller turbines 
were also cheaper. 

Hav ing dow nt ime 
from losing one or hav-
ing to have downtime to 
repair one was perhaps a 
cumulative value of $11 
million. Now, for larger 
turbines, they can get up 
to an estimated $33 mil-
lion. On the other side of 
that, we’ve found that we come in at different stages with 
our partners, who range from manufacturers, OEMs to own-
er-operators, and utilities. We’ve found that sometimes, if 
we come in as a retrofit when the turbines are already up, 
that adds an additional cost for them because then they’re 
losing downtime by having to shut things down to install 
the fire suppression. 

Whereas if they do it early on and they’re repowering, 
then all of that happens at once, and there isn’t a need for 
loss of downtime in the future. So, it’s how and when you go 
about installing the fire suppression.

And then, finally, like we talked about with the co-loca-
tion of battery energy storage systems alongside the genera-
tion, there’s also obviously the additional hazards of having 
fires extend — not that I want to be sensationalist in that 
sense, either, because there’s enough of that in the media, 
but it’s obviously possible, especially since some wind-tur-
bine fires start with lightning strikes.

] Community acceptance when dealing with wind 
has always been a challenge in the industry. Does that 
change when it comes to repowering projects?
In some communities, because they’re already used to hav-

ing a wind farm on that site, they may be less resistant to 
something new happening. But when they see construction 
starting, maybe more traffic starting, and they’re also see-
ing that perhaps there’s a bigger turbine going up, then, of 
course, people are often concerned.

There’s also, as we talked about in Europe, that the me-
dia has been quite sensationalist highlighting these fires 
and turbines and using it as a way to garner opposition or 
paranoia. We’ve also found in our work that when we are 
working with a developer or design firm and the community 
to get permitting, we go in and say there’s going to be fire 
suppression. 

It allays quite a lot of fears in the community because 
they’re seeing there’s proactive investment from the devel-
oper or the parties involved in developing to keep them safer. 
Having fire suppression involved as part of the discussion 
or proactive part of development has helped things get ap-
proved with community-based projects.

] Data centers require massive amounts of power 
to operate. Has that become a major incentive for 
repowering projects? And how so if that’s the case?
It feels a bit like data center conversations and energy con-
versations have all become one big conversation, and it’s 
definitely a very linked conversation where data centers’ 

most limiting factor for de-
velopment is energy supply 
as well as water supply. 

For the energy world, try-
ing to figure out how to deal 
with that 20 percent growth 
and demand over the next 
six years that we have talked 
about, it would be impossible 
to get there without repower-
ing. There are often years of 

delays sometimes involved in either getting a new inter-
connection or permitting. There’s a massive amount of 
additional costs that would go into building a greenfield 
project that wouldn’t be as high with a repowering project, 
not to mention just the efficiency of it all. 

In our report, we mentioned that failing to convert and 
potentially double the capacity of the 41 GW of legacy U.S. 
wind power set to retire by 2030 would really cause a big 
missed opportunity to safely fuel this technology expansion 
for AI. Also, as you may have seen in the media, according to 
the International Energy Agency, 20 percent of data centers 
risk having operational delays due just to insufficient power.

] Is there anything else you’d like to mention that we 
didn’t talk about?
We’re really invested in this repowering study so we could 
get ahead of any challenges for our partners, for our custom-
ers, their communities, and their end users. We are really 
trying to help ensure that we can empower a successful 
energy transition with the stable and safe transition to re-
powering or addressing of this repowering. 

MORE INFO  www.firetrace.com/take-two

  Having fire suppression involved as 
part of the discussion or proactive part 
of development has helped things get 
approved.  

http://www.firetrace.com/take-two
http://windsystemsmag.com
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	]  CONSTRUCTION

Acta Marine  
delivers Acta  
Gemini CSOV 
Acta Marine recently delivered Acta 
Gemini, its latest Walk-to-Work DP2 
Construction Service Operation Ves-
sel (CSOV), built at Tersan Shipyard, 
Yalova, Turkey. As the third vessel in a 
series of four newbuilds, Acta Gemini 
represents a further step in Acta Ma-
rine’s continued investment in a mod-
ern and future-ready fleet. The vessel 
is built to support offshore wind con-
struction and maintenance activities, 
combining strong operational perfor-
mance with a focus on safety, efficien-
cy, and crew comfort.

Following mobilization, Acta Gem-
ini will commence a long-term charter 
in support of the Sofia Offshore Wind 
Farm at Doggerbank, U.K. Operating 
from Grimsby, the vessel will provide 
offshore accommodation and walk-to-
work services to support the operations 
and maintenance activities of the wind 
farm on behalf of RWE. 

“The delivery of Acta Gemini, com-
bined with a long-term charter com-
mitment from RWE, underlines both 
the strength of our fleet and the con-
fidence of our clients in our organiza-
tion and services,” said Rob Boer, CEO 
of Acta Marine. “With this vessel, we 
continue to build on the foundation 
laid with Acta Pegasus and Hercules 
and further strengthen our position 
in the offshore wind market.”

Acta Gemini can accommodate up 
to 88 personnel and is equipped with 

an advanced offshore access system, a 
helideck, and daughter crafts, enabling 
transfer of technicians to offshore in-
stallations. In line with Acta Marine’s 
sustainability ambitions, the vessel 
is equipped with methanol dual-fuel 
main engines and methanol-ready, 
supporting the company’s pathway to-
ward lower-emission operations as reg-
ulatory and market conditions evolve.

With Acta Pegasus and Acta Hercu-
les already delivered and Acta Gemini 
now entering service, the remaining 
sister vessel Acta Aquarius is scheduled 
to follow later in 2026. Together, this 
newbuild series of four vessels forms 
a key pillar of Acta Marine’s long-term 
strategy to expand and modernize its 
fleet in line with the evolving offshore 
energy market.

MORE INFO	 www.actamarine.com

NEWS ABOUT INNOVATION, MAINTENANCE, 
CONSTRUCTION AND MANUFACTURING 

The CSOV Acta Gemini will commence a long-term charter at Sofia Offshore Wind Farm at Doggerbank, U.K.  (Courtesy: Acta Marine) 

TAILWINDS

http://www.actamarine.com
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	]CONSTRUCTION

COWI acquires  
PUNCH Consulting 
Engineers
COWI, the international engineering 
consulting group, recently acquired 
PUNCH Consulting Engineers, one of 
Ireland’s largest Irish-owned multidis-
ciplinary engineering consultancies.

The deal significantly expands CO-
WI’s Irish presence following the open-
ing of its Dublin office in 2025 and adds 
PUNCH’s 50-plus years of local exper-
tise across buildings, infrastructure, 
energy, sustainability, and civil and 
structural engineering. 

PUNCH has offices in Dublin, Lim-
erick, Cork, Galway, Glasgow and 
Macclesfield. The acquisition supports 
COWI’s ambition to grow its Irish busi-
ness to more than 300 employees. 

PUNCH will become part of COWI’s 
U.K. and Ireland business and operate 
as PUNCH Consulting Engineers, a 
COWI company.

The announcement comes as Ire-
land faces growing demand for major 
infrastructure, housing, energy, and 

sustainable development projects, 
with the acquisition strengthening 
COWI’s position in the market and ex-
panding its local delivery capabilities.

MORE INFO	 www.cowi.com			 
	 www.punchconsulting.com

	]CONSTRUCTION

Report: Co-location  
a new challenge  
for insurance market
The rapid growth of co-located and 
hybrid renewable energy projects is 
reshaping risk across the global ener-
gy market, creating new challenges for 
insurers and highlighting areas where 
existing coverage approaches must 
evolve, according to a new report from 
Tokio Marine GX (TMGX), the green 
transition underwriting business. 

The new report, “Co-location, Co-lo-
cation, Co-location: Underwriting the 
future of flexible clean power,” draws 
on insights from TMGX’s global renew-
able energy underwriting and claims 
teams alongside real-world project case 
studies, to explore how co-located and 

Left to right: Tim Murnane, PUNCH Consulting Engineers managing director, and Andy Sloan, 
Executive Vice President, U.K. and International, COWI. (Courtesy: COWI) 
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hybrid systems, combining technolo-
gies such as solar, wind, battery stor-
age, and Power-to-X, an approach that 
converts renewable electricity into 
other usable forms of energy such as 
hydrogen, synthetic fuels, or heat, are 
transforming the nature of renewable 
energy risk.

While underwriters are comfort-
able with established co-located assets 
such as solar-plus-BESS, the report 
highlights a need to respond to the 
scale and complexity of next-genera-
tion megaprojects, industrial clusters, 
and Power-to-X facilities. These emerg-
ing models introduce increasingly 
intricate technological interdepen-
dencies and more diverse revenue 
streams that go beyond traditional, 
single-asset insurance frameworks.

“The rise of co-location signals a 
broader transformation in how ener-
gy systems are designed, integrated 
and managed,” said Fraser McLachlan, 
Tokio Marine GX chairman. “As proj-
ects become larger, more interconnect-
ed, and more strategically important, 
the insurance market must continue 
evolving how it understands, models, 
and supports these emerging risks. 
Clean energy is now as much about 
resilience and energy security as it is 
about decarbonization.” 

The report highlights several key 
findings: 
] 	Technology interdependence 

matters: Performance and reliability 
are increasingly shaped by how effec-
tively different asset types operate to-
gether. 
] Core risks remain consistent, 

but impact varies: Key risks such as 
extreme weather, supply chain con-
straints, and equipment performance 
are common across the renewables sec-
tor. However, their severity and finan-
cial impact differ depending on project 
design, scale, and revenue structure. 
] 	Projects operating across multi-

ple markets or revenue streams may 
require more detailed business inter-
ruption modeling to accurately cap-
ture exposure.
] 	Aggregation risk is location-de-

pendent. Sites in regions with high 
asset concentration may face elevated 

aggregation risk, particularly where 
shared grid infrastructure creates a 
common point of vulnerability.

 “The transition to more flexible, 
integrated energy systems is a posi-
tive and necessary step for the sector,” 
said Oliver Litterick, TMGX head of 
renewables. “Co-location is playing a 
more important role in that evolution. 
What our latest report demonstrates 
is that, while the risks are becoming 
more complex, they are also manage-
able with the right approach to design, 
data and collaboration.” 

MORE INFO	 www.tmgx.com

	] INNOVATION

StormGeo  
teams with  
Alfa Laval
StormGeo is expanding its Voyage 
Intelligence platform by integrating 
sensor data from shipboard energy 
consumers to deliver real-time insights 
for enhanced technical performance 
under a partnership with its parent 
Alfa Laval.

StormGeo is a global provider of 
weather intelligence and smart digi-
tal solutions for voyage optimization. 
The joint project marks a significant 

advance in digitalization of shipboard 
equipment through automated collec-
tion of engine and hull data and inte-
gration into a wider digital ecosystem 
to give a clearer overview and better 
understanding of vessel performance.

StormGeo and Alfa Laval are com-
bining resources to provide hardware 
installation, data collection and analy-
sis, performance advice and client sup-
port as part of a unique, all-inclusive 
delivery from a single company.  

“The goal is to provide a comprehen-
sive, integrated solution for shipping 
companies to simplify data collection 
and harvest more value by using ac-
tionable insights from sensor data to 
enable faster and better-informed voy-
age decision-making,” said StormGeo’s 
VP Shipping, Petter Andersen.

Enhanced data-driven insight into 
vessel performance represents an en-
abler for operational efficiencies and 
fuel savings to boost sustainability 
through more effective decisions, with 
AI-driven analytics seen as a tool to sup-
port rather than replace human judg-
ment to maintain the focus on safety 
as top priority. 

“Ship operators need actionable in-
sights, not just data,” Andersen said. 

“Continuous real-time monitoring 
helps transform sensor and perfor-
mance data into smarter operational 
decisions.” Alfa Laval, a leading suppli-
er of ship equipment and specialist in 

StormGeo and Alfa Laval are combining resources to provide hardware installation, data 
collection and analysis, performance advice and client support as part of a unique, all-inclusive 
delivery from a single company. (Courtesy: StormGeo) 

THE BUSINESS OF WINDTAILWINDS
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real-time monitoring, is taking advan-
tage of recent advances in onboard con-
nectivity to apply its expertise in sensor 
data collection to shipping through the 
team-up. Enhancing voyage efficiency 
is seen as the primary use case for sen-
sor data in the short term, with the ini-
tial focus mainly on fuel consumption, 
according to Andersen. 

Real-time data increases visibility 
of hull and main/auxiliary engine per-
formance to inform proactive efficien-
cy measures such as hull cleaning or 
engine tuning, while also providing a 
basis for long-term analysis and bench-
marking at both individual ship and 
fleet level. 

“The innovative element of this in-
tegration is that we are assimilating 
equipment sensor data with an array 
of datasets covering weather, route 
optimization, voyage planning and 
navigation, emissions reporting, and 
bunker planning and procurement 
accessible via a unified user interface,” 
Andersen said. “This gives a more holis-
tic overview for operational decisions.”

StormGeo is the sole contracting 
party for the integrated solution, while 
accessing resources and technology 
from Alfa Laval’s global network. The 
company now sees the opportunity 
for future application of sensor data 
to a wide range of operational, safety, 
commercial, and environmental use 
cases in maritime, in partnership with 
third-party data providers.  In partic-
ular, Andersen highlights the poten-
tial for automation of noon reporting 
based on streaming of fuel consump-
tion data to replace time-consuming 
manual processes — such as email 
and fax — for meeting SOLAS and oth-
er reporting requirements. A further 
possible application is condition-based 
monitoring of equipment for proactive 
maintenance.

This is part of Alfa Laval’s broader 
strategy to expand sensor data collec-
tion across multiple ship systems to 
realize an Internet of Things (IoT) on-
board as part of its cloud-based ALIoT 
platform, in line with the trend toward 
increased connectivity in shipping and 
smarter vessel operations.

“There’s a lot of potential to further 

digitalize, giving operators real-time 
insights that help them make better 
decisions, reduce risk, improve reli-
ability, and avoid unnecessary costs,” 
said Jesper Boman, Alfa Laval’s head 
of vessel operations. “At the same time, 
implementing and using digital tools 
needs to be done with robust cyberse-
curity measures in place. Aligned with 
the international standards, to keep 
our maritime assets safe.”

MORE INFO	 www.stormgeo.com		
	 www.alfalaval.com

	] INNOVATION

Cortec inhibitor offers 
turbine preservation 
strategies
Cortec Corporation’s Vapor phase Cor-
rosion Inhibitors offer effective tur-

bine preservation strategies that can 
save time, money, and labor for manu-
facturers, power companies, and other 
industries connected to these assets.

Corrosion can attack new steam, 
gas, or wind turbines when traveling 
thousands of miles through chang-
ing climates over land or sea. It can 
prematurely age turbines waiting for 
installation and commissioning at a 
new facility. 

It can even degrade spare turbines 
stored for emergency replacement. 
Risks are greatest in the presence of 
coastal conditions, tropical climates, 
fluctuating temperatures, and other 
harsh environments.

Corrosion inhibiting vapors diffuse 
throughout enclosed spaces to reach 
and adsorb on metal surfaces, form-
ing a protective corrosion inhibiting 
molecular layer. 

The two main components of VpCI® 
turbine preservation are external and 
internal protection. VpCI®-containing 

www.HNWindServices.com
windservices@hnelectric.com
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films create an external shell that plays 
three roles: a barrier to wind, rain, sun, 
salt, etc.; an enclosure to keep Vapor 
phase Corrosion Inhibitors inside the 
package; and as a source of vapor phase 
corrosion inhibitors. 

For larger items such as turbines, 
an additional source of VpCI® is recom-
mended within the enclosure to meet 
volume and duration needs. This can 
be applied by placing emitting mate-
rials around the turbine shell prior to 
shrink-wrapping in VpCI® film. Anoth-
er option is to fog the turbine flow path 
with CorroLogic fogging fluid. 

MORE INFO	 www.cortecvci.com

	] INNOVATION

Measnet releases  
Lidar verification 
procedure
Measnet, the International Network of 
Wind Energy Measurement Institutes, 
has released the Ground-Based Lidar 
Verification Procedure, the result of 
months of dedicated work by its Expert 
Group on Remote Sensing. 

This approach provides the basis for 
a common interpretation and under-
standing in accordance with the Meas-
net Quality Evaluation Program. It in-
troduces detailed technical guidance 
for the implementation of ground-
based Lidar validation, including the 
interpretation of key technical aspects 
and additional requirements. In addi-
tion, it presents a structured method-

ology for evaluating proficiency test re-
sults, strengthening consistency across 
verification activities.

Furthermore, the framework de-
fines critical technical specifications 
in two core areas of lidar verification: 
data processing methodologies and un-
certainty calculation.

“This procedure represents a major 
step forward in ground-based lidar 
verification,” said Fu Devi, Measnet 
Remote Sensing Expert Group coor-
dinator. “Remote sensing is currently 
one of the most dynamic and relevant 
fields in the wind-energy sector, and 
this work helps set a new benchmark 
for quality and consistency.” 

Measnet, the International Net-
work of Wind Energy Measurement 
Institutes, is a non-profit organization 
of accredited testing and technical ser-
vice providers engaged in the field of 
wind energy. 

MORE INFO	 www.measnet.com

	]MAINTENANCE

FairWind appointed  
by Statkraft for 
Spanish O&M contract 
FairWind has secured its first project 
with Statkraft, Europe’s largest gen-
erator of renewable energy, to deliver 
operations and maintenance (O&M) 
across two onshore wind farms in 
Spain. 

The 2.5-year award is also the com-
pany’s first O&M term contract in its 

Mediterranean region, marking a sig-
nificant step in its European growth. 
The services will be delivered under 
Statkraft’s overall operational frame-
work and asset management respon-
sibility. FairWind will deliver the de-
fined scope of preventative and major 
corrective maintenance across the La 
Herrería and Pasada de Tejeda wind 
projects in the municipality of Tarifa, 
south of Spain. A total of 34 Ecotecnia 
1.6-MW turbines, which have been op-
erating for more than 20 years, will be 
maintained as part of the project. 

Active since November 2004, the 
project produces 120.3 GW/h annu-
ally, enough to provide clean, afford-
able, and indigenous energy to 34,500 
homes.  Technicians will be on-site per-
manently to deliver minor corrective 
maintenance and day-to-day require-
ments. The work scope also includes 
preventative maintenance and support 
for major corrective, with experienced 
personnel to be deployed to support as 
required. 

FairWind has been building its pres-
ence across the continent’s maturing 
wind markets, where the combination 
of aging turbine fleets and increasing 
operator focus on asset longevity is cre-
ating sustained demand for specialist 
O&M support. “This contract is a signif-
icant milestone for the business, mark-
ing both our first O&M term contract 
and our first project with Statkraft,” 
said Aitor Diaz de Lezana Fernández, 
Regional Director for the Mediterra-
nean Region at FairWind. 

“With many first-generation tur-
bines now operating beyond their 
original 20- to 25-year design life, de-
mand for experienced operations and 
maintenance support is continuing to 
grow. 

FairWind’s track record in support-
ing legacy assets was central to secur-
ing this project, and we look forward 
to working closely with Statkraft to 
demonstrate the value our expertise 
can deliver.” 

“The project also reflects our wider 
focus across the Mediterranean, where 
we continue to strengthen our pres-
ence and expand our service offering,” 
he said. “Italy, Greece, and Romania Measnet has released a verification procedure for ground-based Lidar. (Courtesy: Measnet) 

THE BUSINESS OF WINDTAILWINDS
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are key markets for the business, and 
we are also growing our team in Por-
tugal to support increasing demand 
across the region.” 

The contract follows continued 
momentum for the business across 
Europe. Since taking on the role of 
Regional Director for the Mediterra-
nean in January 2026, Fernández has 
led efforts to strengthen FairWind’s 
presence across Southern Europe and 
South Africa. 

MORE INFO	 www.fairwind.com/en
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Flylogix to conduct 
surveys for planned 
Scotland wind facility 
Flylogix has secured its first contract in 
the offshore renewable energy market. 
Building on its track record of support-
ing North Sea oil and gas operators to 
tackle their methane emissions, the 
drone firm will now carry out digital 
aerial surveys for the proposed Moray 
FLOW-park in the north of Scotland.  

Under the terms of the deal with 
Offshore Solutions Group (OSG), the 
company spearheading the floating 
offshore wind facility, Flylogix will 
deploy one of its drones to review and 
map wildlife in the Moray Firth.

The Moray FLOW-Park aims to pro-
vide temporary wet storage for floating 
offshore wind foundations in order to 
optimize the process of turbine assem-

bly, integration, and deployment. 
Flylogix’s work will be vital in en-

suring responsible environmental con-
senting for the project, ensuring it is 
developed with as little impact on the 
natural ecosystem as possible. “This a 
landmark contract for Flylogix, allow-
ing us to take a meaningful next step 
in our ambition to support Scotland’s 
energy transition. 

“As a company we have spent time 
considering how drones can best be 
used to support the offshore renew-
ables sector and we can’t wait to put 
our plans into action,” said Flylogix 
CEO Charles Tavner. “Our objective is 
to replicate the quality of existing dig-
ital aerial surveys, while reducing the 
cost, risk and environmental impact of 
delivering these services. It is a solution 
that has already delivered real value 
for North Sea oil and gas operators, 
including Shell, Ithaca Energy, and 
Equinor, and it is brilliant to be able 
to bring this to the floating offshore 
wind market.”

A trial integration drone flight, set-
ting off from Cruden Bay, will collect 
information that will be provided to 
NatureScot, as part of Offshore Solu-
tions Group’s Environmental Impact 
Assessment submission for the Moray 
FLOW-park.

The six-figure contract will run un-
til the end of 2026 and will be followed 
by a larger deal for the full survey of 
the facility across two years.

The use of Flylogix’s drones will 
reduce the environmental impact 
through lower flight, transport and 
mobilization emissions, reduced po-
tential wildlife disturbance due to the 
lower platform noise, and will also 
significantly reduce the project cost, 
while adding a level of program flex-
ibility due to the ease of equipment 
mobilization.  

In order to support Flylogix’s con-
tinued expansion into offshore re-
newables, ETZ Ltd’s Challenge Fund 
recently awarded the company an 
initial £25,000, with further funding 
expected to follow. 

MORE INFO	 www.flylogix.com
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Helwig, Carbex  
expand condition 
monitoring system
Helwig Carbon Products, Inc., and 
Carbex are expanding access to condi-
tion monitoring for renewable energy 

FairWind has secured its first project with Europe’s largest generator of renewable energy to to deliver O&M across two onshore wind farms in 
Spain. (Courtesy: FairWind) 

The drone firm Flylogix will carry out 
digital aerial surveys for the proposed 
Moray FLOW-park in the north of Scotland. 
(Courtesy: Flylogix) 

http://www.fairwind.com/en
http://www.flylogix.com
http://windsystemsmag.com
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applications across North America 
through the enhanced i-BRUSH Carbon 
Brush Remote Monitoring System. The 
i-BRUSH system is well suited for wind 
turbines, hydroelectric generators, and 
other rotating equipment applications 
where continuous performance and re-
liability are critical.

Helwig Carbon and Carbex have 
entered into a partnership that estab-
lishes Helwig as the exclusive North 
American distributor for the i-BRUSH 
monitoring system within select core 
market segments, helping wind and 
hydro operators improve reliability, 
reduce unplanned downtime, and 
strengthen remote asset management. 

 Developed by Carbex, the i-BRUSH 
system provides continuous moni-
toring of carbon brush performance 
to support predictive maintenance 
strategies and reduce unplanned 
downtime. The system monitors brush 
wear, brush temperature, brush cur-
rent, brush current density, ambient 
temperature and humidity, and brush 
vibration, helping operators prevent 
catastrophic failures such as flashover 
and fire, optimize performance of slip 
rings and components, and proactively 
plan maintenance.

The expanded i-BRUSH system in-
cludes three models, allowing opera-
tors to select the solution best suited 
to their operational requirements, 
maintenance strategies, and operating 
environments. Wind and hydro facil-
ities often operate in remote or diffi-
cult-to-access environments, where 
unexpected equipment failures can re-
sult in costly downtime and increased 
maintenance expenses. Traditional 
inspection methods may require sig-
nificant labor and may not provide suf-
ficient visibility into developing issues.

By delivering real-time data and 
early warning capabilities, the i-BRUSH 
monitoring system helps technician 
teams move toward more proactive 
maintenance practices while reducing 
reliance on manual inspection.

 “As renewable energy operations 
continue to scale, access to meaningful 
condition monitoring data becomes in-
creasingly critical,” said Nitin Kulkarni, 
president of Helwig Carbon. “The ex-

panded i-BRUSH system gives custom-
ers greater flexibility to select the right 
solution for implementing predictive 
maintenance strategies across a broad 
range of applications.”

 The partnership between Helwig 
and Carbex includes a licensing agree-
ment that further aligns Carbex’s 
monitoring technology with Helwig’s 
North American manufacturing, engi-
neering, and field-support capabilities. 
The collaboration reflects a shared 
long-term commitment to expand-
ing smart carbon brush solutions and 
predictive maintenance technologies 
across industrial markets. Both compa-
nies see the partnership as an import-
ant step in advancing condition mon-
itoring solutions for critical rotating 
equipment. 

“This partnership gives us a power-
ful platform in North America together 
with a highly respected partner and is 
a strategic step for Carbex in becom-
ing the leader in connecting carbon 
brushes with smart monitoring,” said 
Joakim Hedlund, CEO of Carbex. “By 
combining our monitoring technology 
with Helwig’s strong market presence 
and decades of expertise, we are cre-
ating greater value for customers and 
accelerating long-term growth.”

MORE INFO	 www.helwigcarbex.com
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Liebherr mobile, 
crawler cranes earn 
environmental award
SC&RA Liebherr USA, Co. mobile and 
crawler cranes recently received the 
Environmental Award from the Spe-
cialized Carriers & Rigging Associa-
tion (SC&RA) at its annual conference 
hosted on Amelia Island in April 2026. 
SC&RA is an international organiza-
tion comprised of more than 1,350 
members from 46 nations.

The SC&RA Environmental Award 
is presented to a member company 
that demonstrates a consistent com-
mitment to environmental protection. 

Firms across the United States and 
around the world submit dozens of en-
tries to the SC&RA Awards competition 
each year. The Awards program rec-
ognizes worldwide excellence in the 
crane, rigging, and specialized trans-
portation industry. Simon Schuster, Di-
visional Director of mobile and crawler 
cranes, Liebherr USA, Co. Schuster ac-
cepted the award.

“This award means a lot to the en-
tire Liebherr team,” he said. “It not 
only highlights the great measures we 
are taking toward a more sustainable 
future, but it also demonstrates the ex-
cellent teamwork between our crane 
factory in Germany and our mixed 
sales organization here in the U.S.”

Liebherr is advancing efforts to 
further minimize CO2 emissions 
and reduce noise pollution on con-
struction projects through electric 
mobility in mobile and crawler cranes. 
Using a technology neutral approach, 
Liebherr offers a variety of alternative 
drives for emission-free construction 
sites including hybrid-electric, battery 
powered, and unplugged cranes as well 
as a mobile energy storage system en-
abling emission-free operation even 
where grid power is unavailable.

These sustainability efforts ex-
tend beyond equipment operation to 
long-term impact. Liebherr mobile 
and crawler cranes play a vital role 
in the U.S. wind industry, supporting 
the erection of wind turbines and the 
expansion of renewable energy infra-
structure nationwide. At the same 
time, the Liebherr-Reman program 
strengthens the circular economy by 
remanufacturing used components to 

“same-as-new” quality, conserving ener-
gy-intensive materials while delivering 
cost-effective, sustainable solutions.

Safety remains integral across all 
applications and projects. Liebherr 
cranes are equipped with in-house as-
sistance systems including rear-area 
camera monitoring, blind-spot detec-
tion, and collision warning systems 
enhance safety and efficiency both 
on the road and on construction sites 
across the U.S.  

MORE INFO	 www.liebherr.com
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Renewables, and offshore wind in particular, are expected to play a 
central role in meeting the expanded demand for electricity.
By ROB LANGFORD 

The ocean has long been a source of abundant energy, 
from offshore oil and gas platforms to utility-scale 
renewable energy projects. Today, a new wave of inno-
vation is taking shape that could extend the offshore 

environment far beyond traditional energy production and 
into digital infrastructure, electrified maritime operations, 
and clean industrial systems. This combined effect, and if 
realized at scale, could reshape how nations power artificial 
intelligence, data centers, ports, and vessels over the coming 
decades: critical digital infrastructure moving offshore.

The American Bureau of Shipping (ABS) is helping to 
accelerate this shift, working with energy developers, mar-
itime operators, and digital infrastructure stakeholders to 
bring offshore solutions to market. For industries grappling 
with rising electricity demand and physical land constraints, 
the offshore domain is becoming a strategic enabler rather 
than a niche deployment environment.

A NEW DEMAND CURVE: ELECTRIFICATION 
MEETS DIGITALIZATION
Electricity demand is rising sharply as economies electrify 
transport, ports, industry, and buildings while accelerating 
AI adoption and data processing workloads. After years of 
near-flat consumption in advanced economies, load profiles 
are now steepening. Grids and permitting systems are under 
strain, while land availability in high-demand data center 
regions is becoming a material constraint.

No single energy technology can solve this challenge 
alone. The global footprint is seeing energy expansion rather 
than energy substitution where multiple clean technologies 
are deployed in parallel to meet rising digital and electrified 
loads. In parallel with digitalization, shipping is decarbon-
izing its operational footprint. New builds and retrofits are 
incorporating battery-electric propulsion, hybrid systems, 
shore-power interfaces and charging solutions for coastal, 
inland, and short-sea trades. Ports and shipyards are likewise 
regreening operations, installing high-capacity electrical 
infrastructure to reduce auxiliary emissions and support 
vessel charging.

The new age of electricity is therefore an age of plurali-
ty: oil and gas, renewables, nuclear, enhanced geothermal, 
long-duration storage, and advanced grid architectures will 
all be needed in parallel. It is not an energy transition; it is 
an energy expansion.

The world is entering a structural step-change in both 
power demand and power density, and the offshore environ-
ment is uniquely positioned to help close that gap.

AI, DATA & POWER: THE DIGITAL LOAD
Artificial intelligence has become one of the fastest-growing 
sources of electricity consumption globally. The Internation-
al Energy Agency estimates that data center electricity de-

mand could more than double by 2030 to approximately 945 
TWh, exceeding Japan’s annual consumption today [1]. Even 
conventional hyperscale data centers are now competing 
for scarce grid capacity, while AI clusters and high-density 
servers require even greater cooling and reliability.

These pressures are now intersecting with additional 
demand from shore-power installations, cold-ironing pro-
grams, vessel charging corridors, and electrified port op-
erations. After decades of incremental change, the energy 
footprint of the maritime system is shifting rapidly.

WIND AT THE FORE: FIXED  
AND FLOATING SOLUTIONS
Renewables, and offshore wind in particular, are expected 
to play a central role in meeting this expanded electricity 
demand. Fixed-bottom offshore wind has matured into a 
core utility-scale technology, supplying large markets across 
Europe, the Northeast U.S., and East Asia. As wind farms 
grow in size and capacity factor, co-location with industrial 
and digital assets becomes increasingly viable.

Floating wind extends this potential significantly. By de-
ploying turbines in deeper waters with stronger and more 
consistent resource, floating platforms unlock wind zones 
that are inaccessible to fixed-bottom foundations. According 
to the Global Wind Energy Council, roughly 80 percent of 
global offshore wind resource lies in waters deeper than 60 
meters [2].

ABS is supporting projects across both segments, includ-
ing the Kincardine floating wind project off Scotland — the 
world’s largest grid-connected floating wind farm.

Floating and fixed wind are becoming critical for electric-
ity supply. Their ability to scale quickly, deliver high-capacity 
factors and access new geographies makes them essential for 
the digital economy.

ELECTRIFYING VESSELS, PORTS AND SHIPYARDS
The maritime system is undergoing its own electrical trans-
formation. Hybrid-electric and fully battery-electric vessels 
are already operating on shorter routes, with ferry and 
coastal trades viewed as early beneficiaries. Inland water-
ways, harbor craft, and pilot vessels are electrifying for both 
emissions and cost reasons.

This shift requires new infrastructure on the shore side. 
High-capacity charging stations, grid reinforcement, and 
energy-storage systems are being deployed at ports to enable 
rapid turnaround operations. Shore-power systems allow 
vessels to plug into the grid rather than burning fuel for aux-
iliary loads, reducing local air pollutants and CO₂ emissions.

Shipyards, historically heavy energy users, are also 
modernizing. Electrified lifts, cranes, fabrication lines, and 
test infrastructure reduce diesel dependence and support 
compliance with emerging emissions regulations. These 

http://windsystemsmag.com
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upgrades increase demand for reliable and clean baseload 
power in coastal regions already targeted for data center 
deployment.

COOLING THE COMPUTE:  
WHY DATA IS GOING OFFSHORE
One of the most compelling offshore migration trends in-
volves data centers themselves. AI clusters and high-perfor-
mance computing generate substantial heat, and cooling 
now represents a major share of operational expenditure. 
Seawater provides an abundant thermal sink, enabling en-
ergy savings and potentially reducing lifecycle emissions.

Offshore locations also help alleviate land scarcity and 
planning constraints. In established hyperscale regions — 
from Northern Virginia to Dublin to Singapore — the abil-
ity to add new data capacity is increasingly limited by grid 
availability and zoning restrictions. Offshore deployments 
circumvent these barriers while enabling modular and pre-
fabricated construction using shipyard and offshore fabri-
cation facilities.

ABS has already demonstrated that Information and 
Communication Technology (ICT) infrastructure can oper-
ate safely offshore, having supported cybersecurity assur-
ance for an offshore substation in the Asia-Pacific region. 
This reflects an emerging pattern of industrial migration: 
Technologies move offshore when energy requirements in-

crease, land constraints tighten, and 
regulatory environments mature. We 
are now seeing digital infrastructure 
follow that trajectory.

FUTURE OPTIONS WITHOUT 
OVERSTATEMENT
While there is interest in emerging 
technologies such as offshore small 
modular reactors (SMRs), their de-
ployment is expected to be gradual 
and highly regulated. Rather than 
positioning SMRs as imminent, ABS 
views them as a longer-term option 
that could complement renewables in 
specific geographies. Nuclear may play 
a supporting role at some point, par-
ticularly for baseload electricity in off-
shore industrial zones, but renewables, 
grid upgrades, and electrification are 
the immediate levers.

This framing preserves realism and 
credibility, reflecting both technical 
readiness and market sentiment.

A CONVERGENCE TAKING SHAPE
The convergence of renewables, elec-
trified maritime systems, and digital 
infrastructure represents one of the 
most consequential industrial shifts 

now underway. Hyperscalers and AI firms are seeking ac-
cess to electricity and cooling; shipping is seeking access to 
clean electrons, and ports are becoming energy hubs rather 
than simple interfaces between sea and land.

From floating -wind-to-port electrification and seawa-
ter-cooled data platforms, the offshore environment is 
emerging as a strategic solution space for the 2030s and 
beyond. More energy, more computing, more grid flexibil-
ity, and more physical space will be required. The offshore 
environment can deliver all four with the support of class 
and certification providers that are working to ensure the 
migration of onshore technologies to offshore environments 
is safe, robust, and commercially viable.

Offshore industries solved seemingly impossible chal-
lenges once before. They may soon do so again, this time for 
electrification, digitalization, and artificial intelligence.   
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Rob Langford is  VP Global Renewables at ABS.
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Rendering of a nuclear-powered floating data center from Herbert Engineering (HEC). 
(Courtesy: ABS)
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