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A.RC.
Hybrid Cooling System

Complete Arc Rated Portable Cooling Solution

Developed in conjunction with major power companies for use in
extreme heat conditions, the A.R.C. Hybrid Cooling System

uses liquid cooling to reduce fatigue, injury, and heat stress related
iliness,

Designed specifically for use by linemen, the A.R.C. Hybrid

Cooling System features a compact design with a custom woven
strap mounting system. The use of 5-hooks offers the versatility of

mounting inside or outside of the bucket. The system includes our
mobile ice based cooler, a 7 hour lithium ion battery with charger A.R.C. Hybrid Cooling System EZ;
and a CAT 2, 12 CAL rated Liguid Cooled Vest for 2002-0017
70E Arc Flash protection.

i
Designed with portability in mind, measuring 6" x 6" x 20" “Im
and weighing in at less than 10 lbs dry, the unit is entirely

self-contained and built to last with a 20,000 hour pump. LIQUID COOLED GARMENTS

©2023 COOLSHIRT SYSTEMS, 401 Westpark Court Suite 200, Peachtree City GA 30269
Office: 800-345-3176 Fax: 678-289-4325 www.coolshirt.com
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Electric Boilers Hasten Europe’s Clean Energy Transformation

At the forefront of the EU's transition, Finland accelerates its clean energy agenda
by deploying high-efficiency electrode boilers across critical heat networks

Across Europe, high-voltage electrode boilers are quietly becoming a key part of the continent's clean
energy transition. In countries like Finland, these systems are being deployed to support decarbonization
goals, reduce emissions from heating networks, and help stabilize power grids increasingly powered by
variable renewable sources. As the EU advances its Green Deal and REPowerEU initiatives, technologies like
high-voltage electrode boilers provide a practical way to convert surplus renewable electricity into useful
heat while supporting the shift away from fossil fuels.

Finland, in particular, has set one of the most advanced climate policies in the region, committing to carbon
neutrality by 2035. Part of the European Union since 1995, the country has established interim emission
reduction targets of 60% by 2030, 80% by 2040, and 90-95% by 2050, all relative to 1990 levels.

Like other EU members, Finland is striving to take advantage of financial and policy incentives such as the
Recovery and Resilience Facility (RRF), a major EU funding program launched after the pandemic to promote

4 - January 2026



AV 4 & & & 4

Working Should'nt hurt.

STOP-d~-LaDDER

V A &

Safeworker.com has been a family
-owned business since 1997. We
believe in making products that

work right and last for the long haul.

868-436-3372 « www.safeworker.com - info@safeworker.con


http://www.safeworker.com

electrification, renewable energy deployment, and
resilience. The program is allocating approximate-
ly €672.5 billion to EU member states, distributed

through a combination of grants and loans.

Like all EU member states, Finland must fully im-
plement all RRF-funded initiatives by the program
deadline of August 2026.

To meet its ambitious goals on schedule, Finland is
directing a significant portion of the approximately
€500 million it has already received toward modern-
izing its energy infrastructure, with a particular em-
phasis on the deployment of high-efficiency electric
boilers.

Modern high-output electrode boilers are CE-
marked systems designed to generate steam or
hot water using high-voltage electricity, with output
capacities reaching up to 60 MW and steam produc-
tion pressures as high as 32 barg. These systems
deliver zero emissions at the point of use, offer full
modulation from zero to 100 percent output, and
feature flexible configurations—including jet-type
and immersed electrode designs—suitable for both
new installations and retrofit projects in industrial
and district heating applications.

“Electrode boilers are being installed across dis-
trict heating networks to help decarbonize thermal
energy production, offset fossil-fueled heat sourc-
es, and absorb excess electricity during periods of
high renewable output. Their integration not only
supports emissions reduction but also strengthens
grid stability, making them a strategic investment

in Finland's broader path to carbon neutrality,” says
Juha Mantynen, Vice President of CT Industrial Oy
(CTI), a Finland-based CleanTech provider specializ-
ing in turnkey, zero-emission, high-efficiency energy
systems—including high-voltage electrode boilers—
for industrial and district heating applications across
19 European countries.
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Grid Stabilization

In the EU’'s broader decarbonization effort, high-volt-
age electrode boilers play a critical role in appli-
cations requiring rapid load absorption and grid
stabilization, according to Mantynen.

Electrode boilers are particularly important for main-
taining grid balance as renewable energy production
expands. Because wind and solar generation can
fluctuate rapidly, the grid requires technologies that
can respond just as quickly. Electrode boilers meet
this need by adjusting their electricity consumption
almost instantly, allowing them to absorb excess
power during periods of oversupply. This makes it
easier to integrate variable renewable sources with-
out overloading the grid or wasting clean energy.

This is a key consideration for Finland, given its
substantial investments in renewable energy over
the past 15 years. By the end of 2023, Finland had
approximately 1,600 operational wind turbines with
a combined capacity of nearly 7,000 megawatts,
including over 1,200 MW added that year alone.
Wind has become Finland'’s second-largest electricity
source, generating roughly 19.8 terawatt-hours in
2024—enough to supply 24-25% of national elec-
tricity demand. The country also makes significant
investments in heat recovery, heat pumps (air to
heat), offshore wind, solar, and nuclear energy.

The Reserve Market and Negative Prices

As renewable energy production grows across
Europe, instances of negative electricity pricing are
occurring more frequently. This creates a financial
opportunity for energy consumers who participate
in the reserve market, allowing them to generate
revenue by absorbing excess power. Electrode
boilers are instrumental in leveraging this trend,
enabling rapid, demand-responsive operation that
aligns with market conditions.

According to Mantynen, when wind production
exceeds demand, surplus electricity causes prices
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to drop sharply—sometimes becoming negative.
He explains that a negative electricity price means
that electricity producers are paying people to take
electricity off the grid, instead of customers paying
for electricity.

Companies that participate in reserve markets can
earn considerable revenue by consuming excess
electricity to balance the grid.

The reserve electricity market—also known as the
ancillary services or balancing market—is essen-

tial for maintaining grid stability by compensating
producers and consumers who can quickly adjust
power generation or consumption. This market en-
sures reliable system frequency and reduces black-
out risks by responding to sudden shifts in supply
and demand. Technologies like electrode boilers are
particularly valuable in this context, as they can rap-
idly absorb excess electricity or shut off on demand,
making them effective tools for balancing the grid in
real time.

“Under favorable conditions, an electric boiler can
pay for itself within a year or less. For example, last
year the average price paid for reserve market elec-
tricity consumption was three thousand (3000) euros
per megawatt-hour. A 50-megawatt boiler operat-
ing for one hour could earn approximately 150,000
euros,” says Mantynen.

Thermal Power and District Heating

Thermal power and district heating are also critical
to Europe’s energy infrastructure, supplying consis-
tent heat to millions of homes and businesses while
supporting grid reliability. These systems play a key
role in energy security, especially in colder regions
and during peak demand periods.

Finland operates one of the most advanced district
heating networks globally, spanning over 16,000 kilo-
meters of underground insulated piping and serving
approximately half the population, particularly in
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urban areas. The system distributes hot water—typ-
ically heated between 65°C and 115°C, depending
on outdoor temperatures—and returns it at 40°C to
60°C, with minimal heat loss of just 8-9%.

While the network historically relied on coal, peat
and wood chips, it is now undergoing a major
transition toward renewable and low-carbon energy
sources. Many cities are phasing out biomass-fired
plants in favor of modern technologies such as elec-
trode boilers.

Relatively cheap electricity prices and taxation
benefits have made Finland an attractive location
for large data centers operated by companies like
Google and Microsoft. Data centers produce a large
amount of waste heat from cooling processors, and
this waste energy has been used to heat cities in
Finland.

“Heat pumps generate base energy from data
centers, while electrode boilers increase the district
heating water temperature to reach the required
temperature level for city needs,” says Mantynen.

To accelerate deployment, CTI has teamed up with
Acme Engineering to expand electrode boiler im-
plementation across Finland and other European
markets.

Acme’s products are distinguished by their wide
range of designs and technical flexibility. The portfo-
lio includes the jet boiler, capable of handling higher
pressures with zero to 100 percent modulating ca-
pacity, and the immersed electrode boiler, which can
be configured for either hot water or steam applica-
tions. Additionally, the OEM offers a horizontal hot
water boiler design that is particularly well-suited

for retrofit projects. A variety of voltage options are
available to meet different regional requirements.

Today, CTI partners with Acme to provide high-volt-
age electrode boilers to the European market under
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the ACME-CTI brand. CTI manufactures and delivers
electrode electric boilers for steam and hot water
production, serving both the energy and process
industries. These systems are based on proven elec-
trode boiler technology developed by ACME and are
CE marked in compliance with standards established
by the European classification society. Boiler design
and production meet the requirements of EN 13445
and EN 12593. CTl oversees the complete delivery
process of the electric boiler system, from initial
planning through installation with ongoing support
also available.

Together, CTl and Acme form a highly nimble and

A
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technically capable partnership, offering customized
solutions, rapid modifications to existing equipment,
and a high degree of responsiveness to customer
requirements.

“Acme is a small, agile company, allowing it to quote,
make decisions, and adapt to customer needs much
faster than larger, more bureaucratic boiler manu-
facturers,” says Mantynen.

As demand for clean energy solutions ramps up,

a significant milestone was achieved when CTlI
successfully lifted the first European ACME-CTI
electrode boiler in September 2024. In June 2025,
operating in Jepua, the 10 MW jet-type
electrode boiler will soon generate 28
barg of steam for heating applications
in industrial processes. The delivery
scope includes also the demineralized
water system, feed water system, and
blowdown system, with automation
integrated into the customer’s existing
boiler setup, all turnkey delivered.

Even more recently, CTl installed a 15
MW electric boiler and feed water tank
in the industrial area in Honkajoki. A
new 15 MW electric boiler was also in-

stalled in connection with the Vatajan-
koski biomass boiler plant, which will
increase the production of inexpensive
and non-combustible steam.

The high-voltage electrode boiler man-
ufactured by CTI will produce steam
for use by Vatajankoski Oy. In the
future, it will also be possible to store
energy produced by an electric boiler
in a heat accumulator, which will later
be installed next to the plant. Heat
from the accumulator will also be sup-
plied to the Honkajoki Oy (producer
for high-quality renewable raw materi-
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als for animal nutrition, biofuels and fertilizers).

Currently, CTl is heavily engaged in the process
industry sector, which is expected to be a major area
of future growth for electrode boiler applications. At
present, CTI has nine turnkey projects underway.

A notable recent development includes the signing
of an additional order for two 50-megawatt boilers.
These boilers are intended for a project in the city

of Kajaani, located in central Finland. Originally, the
plan was to supply heat solely for the city's district
heating network. However, a new customer require-
ment emerged for a different temperature level than
the city network typically demands.

CTI responded with an innovative proposal: using a
single set of boilers to deliver two different thermal
outputs without doubling the boiler capacity. By

modifying the design to produce hotter water and

then distributing it separately at two different tem-
perature levels, CTl created a solution that met both
needs simultaneously.

The European market for decarbonization technolo-
gies remains resilient, driven by sustained municipal
investment in clean energy infrastructure aligned
with long-term carbon reduction mandates. As
demand continues to rise, high-voltage electrode
boilers are poised to play a pivotal role by converting
surplus renewable electricity into heat, supporting
grid stability and emissions reduction efforts, and
creating energy ecosystems that are agile during fuel
price fluctuations.

For more info, contact:

www.acmeprod.com/high-voltage-electrode-steam-
boiler/
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An industry expert outlines some of the quickest, most cost-effective ways to
improve warehouse safety without investing in all new rack

Insufficient safety measures in warehouse and distribution centers can have severe repercussions, including
injuries, operational downtime, product losses, property damages, and potential legal actions. Of particular
concern are accidents involving collisions between forklifts or other vehicles and employees or visitors.

Within busy operations, it is quite possible that a forklift or other vehicle will eventually run into the rack.
While the rack may not require immediate replacement, storage capacity and product throughput may be
compromised for some time. If overloaded, or loaded incorrectly, a rack can also collapse, spilling the inven-
tory to the ground. Employees and visitors must also be protected from vehicle traffic.

Fortunately, a well thought out rack safety program can prevent many accidents and reduce downtime, rack
replacement, liability, and other costs.

“As in life, prevention is the best cure. Rather than investing in all new racking, today it is easy to use a wide
range of cost-effective safety products to protect warehouse workers, products, and property,” says Jim
Augustyniak, a regional sales manager at Steel King Industries, a designer and manufacturer of warehouse
storage racks, pallet racks and material handling/safety products since 1970.

To be effective, the ideal warehouse rack safety plan includes several key elements to minimize the risks of
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accidents and injuries. While the specific elements of
a rack safety program will be unique to each facil-

ity and operation, most comprehensive programs
include several commonalities.

Augustyniak offers the following 10 Tips for improv-
ing safety, which can be implemented separately or
together for even greater effectiveness:

1) Clearly define and protect walkways and work areas
around racking
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Lines painted on the floor can be helpful in promot-
ing separation of vehicles and pedestrians. However,
when no physical barrier is provided, forklifts and
other vehicles can cross over to the pedestrian side
for reasons such as operator inattention/distraction
or insufficient training.

A more comprehensive solution is to establish visual
and physical barriers in the form of guardrails.

“Steel guardrails can keep pedes-
trians in defined walkways and ve-
hicles along predetermined routes
with protective barriers maintain-
ing separation,” says Augustyniak.

For heavy duty protection, three-
ribbed guardrail like Steel Guard
is designed to withstand impacts
from forklifts and other vehicles
commonly operated in warehous-
es and distribution centers. The
guardrail can be installed with

a single rail or a double rail that
offers a 42-inch-high barrier.

An Armor Guard, a medium-du-
ty guardrail, is an effective and
cost-efficient solution for safe-
guarding workers from light shop
traffic. This high-quality guardrail
features two ribs and offers the
flexibility to be installed at a single
or triple rail height.

2) Protect equipment with guardrail
and safety gates

Guardrails can be used to protect
mezzanines/platforms, conveyor
systems, machinery, mechanicals,
electrical panels, building features,
and offices situated amid material
handling or manufacturing oper-
ations.

“Lift-out/drop-in rails for guard-
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rail systems can provide protection for
equipment, while allowing easy access if
required,” says Augustyniak.

He adds that when frequent access is need-
ed, durable safety gates can be utilized. For
greater flexibility of use, it is a good idea to
use safety gates designed to accommodate
an easy change in the swing direction of the
gate. For added safety, sturdy steel springs
should automatically close the gate after
use.

3) Protect rack from forklift damage in high
traffic areas

Pallet rack rows can be protected from one
of the most likely sources of damage - fork-
lifts - with accessories like Guard Dawg.
These guardrails are often installed at
intersections and along high traffic routes
to protect the rack that is most likely to be
damaged, according to Augustyniak.

“The guardrail is designed to protect both
the front and sides of a rack row in one
installation,” says Augustyniak. The Guard
Dawg sections are anchored to the floor,
safeguarding the uprights and standard
footplates of the racking.

4) Protect rack columns from structural dam-
age

When forklift operators load and unload
product on racking, collisions with an up-
right can occur that compromise its struc-
tural integrity.

To protect against this scenario, safeguard
the rack frame and posts with freestanding
steel rack protectors. These mount on the
floor in front of each upright, typically 12" or
18" high, and are specifically built to protect
the most vulnerable part of a rack frame —
the base plate and lower leg.

“The protectors are much easier and faster




to replace than an entire upright,” says Augustyniak.

5) Use Snap-on solid steel protectors to help deflect
impact to the rack

Some of the most common areas of forklift impact
occur to the rack face. Snap-on protectors can
deflect and absorb some of the impact. The protec-
tors snap into place, attaching to the rack’s teardrop
holes, and can be easily removed, reinstalled, or
replaced as needed.

6) Rub rails to protect vulnerable surfaces in narrow
aisles or high traffic areas

Rub rails are often installed to protect end-of-rack
aisles, in-plant offices, and exposed equipment. The
upright is protected in two ways. First, the rub rail
helps distribute any impact forces to the rear col-
umn of the frame. Second, the rub rail prevents the
column from twisting when hit. The rails easily bolt
on and can be installed at multiple levels for more
protection.

7) Protect warehouse inventory from falls and fires
Pallet load stop beams are designed to prevent
pallets of product from being accidentally pushed
off the back of a rack during loading or unloading,
which can occur with certain loads if excessive force
is used.

By keeping pallets in the proper position with suffi-
cient clearance, pallet load stop beams also facilitate
better fire suppression from overhead sprinklers in
the event of a warehouse fire.

“Pallet safety stops create an acceptable opening
between pallets, which provides sufficient space for
water [from above-rack fire suppression sprinklers] to
penetrate to the products stored in the racks. Without
adequate spacing, there is inadequate fire suppres-
sion,” says Augustyniak. He notes that the pallet stop
units bolt securely to rack uprights, enabling reposi-
tioning if the rack load changes.

8) Use load supports to secure non-standard load sizes
For non-standard load sizes, consider using load
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supports to help keep inventory from falling be-
tween the rack beams that support the product.

“For a more complete approach, you can use weld-
ed-wire rack decking or perforated metal decking to
protect non-standard loads as well as small items
that may come loose from a load,” says Augustyniak.

9) Keep loose products from falling off racks with barri-
ers or netting

Loose products can slide, overturn, or topple off a
rack. This is especially dangerous where the rack is
adjacent to walking aisles or work areas.

To address this hazard, frame accessories such as
flexible woven netting or steel mesh barriers can be
attached to the rack system to prevent loads from
falling and injuring those below.

10) Train employees to prevent accidents and inspect
racking

While the specifics will be unique to each operation,
safety training should include instruction on routine
rack inspection since some damage will occur over
time.

Operators should look for any indication that rack
has sustained an impact such as loose connections,
sheared or missing anchor bolts, and beams or col-
umns that are twisted or out-of-plumb. When noted,
the racking should be promptly repaired, or depend-
ing on the severity, clearly marked, and put out-of-
service until the damaged components are replaced.

With appropriate training and safety products, ware-
house operators will minimize the risk of potentially
serious injury and damage. In addition, the ware-
house will improve the bottom line by establishing a
secure, efficient environment that protects employ-
ees, equipment, and inventory for many years to
come.

For more information, call Steel King at (800) 826-
0203 or visit them online at www.steelking.com
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