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NAFT GOSTAR ANAHITA

PETROLEUM JELLY, LIQUID PARAFFIN, PARAFFIN WAX SUPPLIER

Naft Gostar Anahita Company was found in 2007 with the aim of production
of Vaseline. liquid paraffin. solid paraffin. cable gel and candle gel in 5ajzi
Industrial City. Isfahan.

During these years. we have been producing high quality and desirable
products inaccordance withinternational standards,

With 3 offices in Qatar, UAE and Turkey and with an export history of more
than 15 years. this company has a large share of sales of Vaseline.
liquid paraffin and solid paraffin. The target countries of this company are
African, Asianand European countries.

GMP
150 9001
IS0 10002
150 10004
IS0 14001
150 45001
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: RE-REFINING USED OIL PLANT
. Thin Film Technology
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expenshie. About two-thirds of the
wiorld's population Ive In countries
where renewables represent the
cheapest source of new power gen-
eration, says Bloombergnef.

Solar power s the really spectacular
achiever, outstripping the expects-
tons of its most fervent boosters.
Ramez Maam, a bullish solar Inves-
tor, recently recalibrated his expecta-
tlons to foresee a future of "insanely
cheap” solar power. By 2030, he
reckons, Insunny parts of the world,
bullding large new solar Installations
from scratch will be a cheaper way
of getting electricity than operating
fully depreclated fossll-fusl plants,
ket alone bullding new ones. Michael
Liebreich, & consultant on renewable
energies, speculates about a “re-
newable singularity” In which cheap
renewable electricity opens up new
markets that demand new capacity
which makes electricity cheaper still.
Even without such speculative won-
ders, the effect of renewables Is ap-
preclable. Together with natural gas,
wihich America’s fracking revolution
has made cheaper, solar and wind
are already squeszing ooal, the ener-
gy sector's blggest emiter (a mega-
wiatht of coal proeduces a stream of
embssbons twice the size of that gliven
off by a megawatt of gas). In 2018
coal's share of global energy supply
fell to 27%, the lowest in 15 years.
The pressure that they can apply to
oll 5 not yet as great, because ol
mosthy drives cars, and electric cars
are still rare. But as that changes,
renewables will come for oll, s they
are already coming for gas.

There are sturnbling blocks. Mel-
ther the sun nor the wind produces
energy consistently.  Germany's
solar-power  Installathons  produce
five tirmes more ebsctricity In the
summer than they do in the winter,

Bl | 1F+Tols S e g

when demand for ebectricity ks at its
peak. ‘Wind strengths wary not just
from day to day but from season to
season and, to some extent, year to
year. This amounts 1o a speed bump
for renewables, not a blockade, Long
transmisskon lnes that keep losses
loawe by working at wery high voltages
can mowe electricity from owversup-
plied areas to those where demand
Is surging. Lithium-lon batteries can
store extra energy and release |t
&s needed. The economic sdmulus
China announced In March includes
both uwltra-high-woltage grids and
electric-wehlicle-charging  Infrastruc-
twre As the sun and wind account for
& larger share of power, renewables
rrlght store power by splitting water
to create hydrogen to be burned lat-
er. More ambitoushy, If technologles
for pulling carbon dimdde back out of
the alr Improse, such hydrogen could
be combined with that scavenged
carbon to make fossil-free fuels.

in doing so, they might help remedy
the other problem with renewables.
There are some emissions which
even wery cheap electricity cannot
replace. Lithium-lon batterles are
oo bulky to power big planes on
lomg flights, which |s where artificlal
fuels might come In. Some Industrial
processes, such as cement-making,
ghre out carbon dicxdde by thelr wery
nature, They may require technology
that Intercepts the carbon dicxide
before it gets into the atmosphers
and squirrels It away undergrownd.
When embssions cannot be avold-
ed—as may be the case with some of
those from farmiland —they will need
to be offset by rernowing carbon di-
oubde from the atmosphere elther
with trees or technology.

Mone of this happens, though, with-
out Ineestment. The International
Renewable Energy Agency, an advi-

S0y group, estimates that $800bn of
Irsestment in renewsables is needed
each year untl 2050 for the world
to be on course for less than 2°C of
warming, with more than twice that
needed for electric infrastructure
and efficlency. In 2019 irmestrment in
renewables was 3250bn. The big oll
and gas firms ineested twice as much
in fossil-fuel extraction.

If governments want to it climate
change, therefore, they must do
more. They do not have to do every-
thing. If policy cholces show that the
road away from fossll fuels = right,
private capital will follow. Investors
are already wary of fossil-fuel com-
panles, eyeing meagre returns and
the possibility that action on climate
change will leave firms with depreci-
ating assets But governments need
to make the signals clear. Around the
waorkd, they currently provide meore
than 5400bn & year in direct support
for fossil-fuel consumption, meone
than twice what they spend subsi-
dising renewable production. & price
on carbon, which hastens the day
when new renewables are cheaper
than ald fossil-fuel plants, = another
cruclal step. 50 Is research spend-
ing almed at those emissions which
are hard to electrify aweay. Govern-
menits have played a large role inthe
development of salar panels, wind
turbines and fracking. There is a kot
more o do. However much they da,
though, and however well they do |t
thiey will not stop the climate change
at today's temperature of 1°C above
the pre-industrial. Indeed, they will
need to expand thelr efforts greathy
to meet the X°C target; on today's
policies, the rse by the end of the
century looks closer to 3'C. This
means that as well as trying to lindt
climate change, the world also needs
to bearm hivw to adapt to it

Who are the

exploration Al
for the oil &

gas industry?

Offshare Technaology

The oil & gas industry continues to be a
hotbed of patent Innovation. Activity s
driven by govemnment regulations, the
need to decrease costs and Increase
safiety, and digitalization, and growing
importance of technologles such as
artificlal inteligence (Al), Intermnet of
Things (loT), big data, and robotics. In
the last three years alone, there have
been ower 523,000 patents filed and
granted in the oll & gas industry, accond-
ing to GlobalData's report on Artificlal
intelligence in ofl & gas= oll exploration
Al. Buy the report here. According to
which uses over 196000 patents 1o
analyze Innovation intensity for the oll
& gas Industry, there are 60+ Innova-
tion areas that will shape the future of
thie Industry. Ol exploration Al is & key
Inncwation area in artificlal intelligence
Ol exploration Al refers to the applica-
tion of Al techniques and technologies
In thie fleld of oll and gas exploration. it
Irvoheess utiliding advanced algorithms
and machine [eaming (ML) to analyze
geological, geophysical, and selsmic
data to predict potential ol and gas
reservoirs, optimize driling locations,
and enhance dedslon-making pro-
cesses throughout the exploration and
drilling phases, GlobalDatas analysks
abso uncovers the companies at the

forefront of each Innovation area and
gssesses the potential reach and Im-
pact of their patenting activity across
different applications and geographles.
According to GlobalData, there are 40
companies, spanning technology ven-
dors, established oll & gas companles,
and up-and-coming start-ups engaged
in the development and application of
oll exploration Al. ‘Application diversity’
reasures the number of applications
identified for each patent. it broadly
splits companies into elther ‘niche’ or
‘diversified” Innovators.  “Geographic
reach’ refiers to the mumber of couniries
each patent Is reglstered In. It reflects
the breadth of geographic application
Imtenided, ranging from global v Tocal’.
Hallburton Is one of the leading patent
filers in all exploration Al The compa-
ny's 05365, sl software helps to Improve
underground, drilling and production
workflows through Al and ML The
comparny entered an agreement with
the Saud| Data and Artificlal Intelligence
Authorty (SDALA) In 2022 to develop
solutions using the D5365.al software.

Il aalinle | 1P ale ot g,

It aso offers the LOGE Autonomous
Drrilling Platfiorm that uses Al and ML o
redevelop dedlining brownfield ol wells,
Some of the other ley patent filers In the
ol exploration Al space Include Schium-
bergerand Saudl Arablan Oil,

in terms of application diversity, Koch
Industries leads the pack, while 5K Inno-
vation and Quantico Energy Solutions.
stood in the sacond and third positions,
respectively. By means of geographic
reach BP held the top position, followed
by DatainfoCom USA and Equinor,

Oil explormstion Al has the potential o
emenge s one of the key tools for mone:
targeted exploration of oll and gas by in-
cressing efficiency and safety, reducing
costs, and optinizing operations. it helps.
to transiomn massive srnounts of data
produced by ol & gas cormpandes during
their exploration and production (E&R)
operations into actionable Insights.

To further understand the key themes
and technologies disrupting the ofl &
g2 Industry, access GlobalData's latest
thematic reseanch report on Artificlal
Intedligence (A1) in Oil and Gas,
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The world’s energy system must

be transformed completely

Economlst

For more than 100,000 years humans
derived all thelr energy from what
they hunted, gathered and grazed on
or grew for themselves. Thelr own
energy for mowing things came from
what they ate. Energy for light and
heat came frorm burning the rest. In
recent millennla they added energy
fram the flow of water and, later, air
to the repertolre. But, important as
wiater- and windmills were, they did
little to change the overall energy
picture. Global energy use broadby
tracked the sie of a population fed
by farms and warmed by wood.

The combinaton of fossil fuels and
machimery changed everything. Ac-
cording to calculations by Vaclaw
Smill, & scholar of energy systems at
the Unhversity of Manltoba, between
12850 and 2000 the human world's
enengy use Increased by & factor of
15 ar so.

The expanskon was mnot homoge-
meciis: over Its course the mixture of
fossil fuels used changed quite dra-
matically. These are the monumerntal
shifts historlans call "energy transl-
tlons”. They require huge amounts of
Infrastructure; they change the way
the economy works; and they take
place quite slowly.

lames Watt patented his steam en-
gine in 1769; coal did not exceed
the share of total energy provided
by “iraditional blomass”—wood,

BY | 1FeToloc i _._|_l._:|

peat, dung and the like—untll the
1900s (see chart). It was not untl
the 19505, a century after the first
commerclal oll well was drilled in
Thuswille, Pennsyleanda, that crude
oll came to represent 25% of hu-
rmankind's total primary energy. En-
ergy transitions were slow largely
because the growth In total energy
use was fast. In the century it took
oll to capture a quarter of the total,
that total Increased. They are also
ahways Incomplete. Mew fuels may
reduce the share of the ple that old
fuels control, but they rarely reduce
the total energy those fuels supphy.
bAuch more “traditbonzl blomess®
is burned by the world's poor today
tham was burned by the whole world
i 1500,

To give the world & good chance of
keeping global warming, measured
against the temperature pre-coal,
well below 2°C (3.6°F) will require
an energy transition far larger and
quicker than any before it In the
niet 30-50 years 9% or more of the
share of the workd's energy now be-
ing produced from fossil fuels will
need to be provided by renewablbe-
EREFgy SOUFCES, nuclear power or
fossll-fuel plants that bury their
wiaste rather than exhaling it

During this time, the ple will keep
growing—bat not necessarily as fast
&s It used to. The direct relatonship
between gdp and energy use, which

held tight until the 1970s, has weak-
ened over the past half century. it
Iz possible for growth per person
to continue without energy use per
person Increasing. Though the popu-
lation |s mo longer growing as fast as
it did at the 20th-century peak of its
Increase, it will still be the best part
of 2bn higher by mid-centuryg. And all
those people should be able to as-
pire to modern enengy services. To-
day more than 500m people stll lack
electricity—hence all that burning of
traditional blormass.

The good news, however, Is that
governments say they are willing to
push through the change. Previous
transitions, though shaped by gov-
ernment policy at national lewels,
were miostly caused by the demand
for new services that only a specific
fuel could prowvide, such as petrol for
engines,

The growth in renewable-generation
capacity Is the exception. It has not
been driven by the fact that renew-
able electrons allow you to do things
of which those from coal are not

capable. It has largely been driven

by government policg. This has not
always had the near-term effects for

which such policy should alm. Ger-
many's roll-out of renewables has
been offeet by its retreat from nucle-
af, and ts emilsslons have risen, But
subsidies there and elsewhere have
boosted supply chalns and lowered

the cost of renewable technologles.

During the 2010s the levelised cost
(that & the average lifetime cost of
equipment, per megawatt houwr of
edectricity generated) of solar, off-
shore wind and onchore wind fell
by &7%, 62% and 56%, respectively,
according to Bloombergnef, an en-

eqgy-data outfit (see chart). This has

.,",
WA

O

gllowed deployments that were un-
thinkable in the 2000s. Britaln now
has more than 2000 offshore wind
turbines. They are bullt by develop-
ers chosen based on how low a price
they are willing to take for thelr elac-
tricity (the government pledges to
rmake the cost up If the market price
falls bebow it)

w

-
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in 2015 winning bids were well over
£100 (5123} per mwh, far higher
than the cost of fossil-fuel electricity,
Thanks to predictable policy, fierce
competition and technical progress,
arecent auction brought a bld as low
&5 £39.65 per mwh, roughly the level
of average wholesale power prices,
Solar and onshore wind are even less.

-
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prowides a mutually beneficlal relz-
tonship for both local farmers and
blomass refinerles. “Although it
might s2em lke we're taking away
from the fields, lowa's com popu-
lation k& so dense that it benefits
farmers to remaove three of the five
tons of stover per acre becauss it
can Increase the next year's yield.
Also, most of the nuirlents needed
in the soll are in the bottom part
of the plant and In the cobs, which
wie leave on the field. We take only
the top part of the plant and the
leaves where the sugars are, and, of
course, farrmers also get a very nkce
extra income for working with us.
“The process |s advantageous be-
yond the extra Income, & our farm-
ers’ program allows thern to play
a bigger role In the Industry and
Improve farming practices for the
futwre,” he continues. “For the fig-
ures I've putlined, It takes around
150,000 acres of land, which relies
an abowt & 20 percent farmer partic-
Ipation rate within & 30-mile radius
of each of our refineries. To achlave
this, we're offering farmers owner-
ship units and educational services,
so that they can grow the blomass
side of theldr business alongside us.
By working together, we can ulid-
mately scale up the Industry much
quicker”

The applicatons of New Energy
Blue's products are far-reaching.
From automotive fuels and lubri-
cants to road binders, textiles, and
even smeakers, many of the prod-
wets we buy or use every single day
can be produced from blo-based
materials. "To be clear, we're mot an
athanol plant, but we produce atha-
nol mobecules™ Thomas clarifies.
“We plan to produce everything
that an oll and gas refinery Is pro-
ducing today, but from waste feed-
stocks and grasses.

&% ":1'.".::-\;!_.-_\.1_.'-_:|

“We've recently signed a huge con-
tract with Dow Chemical (Dow) to
provide ethamol from our sites in
the Midwest to Port Lavaca, Texas,
where we're developing an eth-
vlene project. We'll be shipping
around 40 percent of our ethanol
to thelr ethanol-to-sthylene wnit,
which uses a specific catalyst to pro-
duce poly-grade ethylens. This will
then be used to produce bio-based
plastics at one of Dow's four facili-
tles that are along the Gulf Coast
pipeline.

“Oince It"s at ethylene, it can be used
for almost any of Dow's thousands
of products, Including cosmetics
and textiles” Thomas reveals, “Be-
cause of our clean process, we can
aleo turn part of owr sugars nto xyll-
tol, for problotics or preblotics. Gur
process can take food-grade, hemicel-
lubose sugar, or O5 sugar as it Is, and
separate It upfront to produece xylitol,
& nor-fat sugar, which ghees us the po-
tential to create healthler snacks.
"We've also tested our process to
utilize emergy grasses in arid reglons
that can no longer grow food pro-
duce. Ressarch shows enormous
potential for carbon sequestration
and improved water retention In
soll restored by introducing peren-
nlal energy grasses, Our process can
help comrmunities adapt, planting and
hareesting fast-growing, drought-tol-
erant grasses that can restore land to
the polnt where food crops can grow
bountifully again. With many coun-
tries thinking about food security, this
Is what gowernment arganizations are
interested in, as it can restore previ-
oushy arkd land.”

Revolutonary change

Howeever, Mew Energy Blue's opera-
tlons are currently consumer-driven
with no widespread governmental
support on blobased chemibcals;

there Is only policy on auto and jet
fuels, at present. “Consuners are

becoming aware of the environ-
mental Impact of what they're buy-
Ing, but governments need to pay
miore attention,” Thomas proposes,
“Chemical companies, which are
striving to meet reducton targets,
are taking note, but we need wide-
spread policy to catch wp and pull
these projects through. By creating
products made from atmospheric
carbons, as opposed to fossll car-
bons, we can slow down or even
reverse climate crisls.”

Az our conwversation drews to a
close, Thomes' thoughts turn to the
future: “We're hoping to bulld five
sites over the next six years and
we're slready looking at maybe sey-
en shovel-ready shtes In lowa and
Mebraska, all of which hawve plenty
of feedetock around and logistical
advantages. We're also planning the
Mew Energy Blomass Technology
Campus at the Freedom project in
Mason City to continue the researnch
and development of downstream
products. Here we'll also house
MNew Energy Farmers and train ouwr
future warkforce,

"We see a future not just in the LS,
where our bloenergy could replace
X3 metric tons of oll-derdsed poly-
ethylene, but across the globe. We're
constanty looking at global funding
opportunites to replicate what we're
dolng In lowa, With blomass aggre-
gation spending around S30-million-
to-S40-million a year to support local
farmers and the whole project result-
ing In more tham a %1 billlon impact
on the local econommy, we can em-
power and revitalize communites
wherever we bulld. That's what my
fioouis |5 to drive revolutionary change
an a world domdnating platform, start-
ing with the delivery of the clean,
green Amerlcan dream.”
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Not just climate: Big Oil lied about plastic
recycling, too, and must be held accountable
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Center for Climate Integrity
A new CC report presents. never-before-
published evidence that could ey the
foundation for new lawsults against Blg
Ol and the phastics Industry for the fraud
of plastic recydingMany of the same
fossil fuel companies that knew and lled
ghout how their ofl and gas products
calse climate change have alo knowm
and lled for decades about how another
one of thelr core products — plastics —
will never be recydled at scale. A new
report from 00 — “The Fraud of Plastic
Recycling: How Big Ol and the plastics
Industry decelved the public for decades
end cesed the plastic waste okl —
lays out new evidence that could provide
the foundation for legal efiorts to hold
Tossil fuel and other petrochesmical com-
panies accouniable for that deception
and the significant damage it has caused,
"Fossll fuel and other petrochemical
companies have wsed the false prom-
lse of plastic recyding to exponentially
imcrease vingin plastic production over
the lest six decades,” the report explains,

“oreating and perpetuating the global
plastic waste crisls and imposing sig-
nificant costs on oommunites that
are left to pay for the consequences,”
The report shows how petrochemical
companies, induding oll majors such
as BExeonbAobil, have long known that,
as the founding director of the Vingl
Institute, an industry trade group,
explained 0 conference attendees
in 1989, "Recyding cannot go on in-
definiiely and does not solve the solid
weste problem.”

Despite this knowledge, fiossil fuel and
other petrochermical compenies — ==
well a5 thelr trade sssociations and
front groups — have fraudulenty mar-
keted plastic recyding as a solution for
decades in order to escape regulstion
and protect their profits. Thelr decep-
tion was sumrnarized by an Exon em-
ployes, who told staffers at the Amerl-
can Plastics Cound] in 1954 that when
it comes to plestic recycling, “we are
ommitted o the activities, but not
cormmitted o the resulis™ California

Artomey General Rob Bonts |s already
pubilicly investigating the fossil fuel and
petrochemical industries “for thelr role
In causing and exacerbating the global
plastics pollution orisls™ His office an-
nounced that it subpoenaed ofl glant
Exxoniiobl, the worlds top producer
of single-use plastic polymers, a5 part
of that investigation. As states and
commmunities across the LS, tele Big
0l and other bad actors o cowrt for
dimate deception, it's now time for of-
ficials to do the same to hold them ac-
countable fior the fraud of plastic recy-
cling. "Big Oil and the plastic industry's
decades-long campaign to deceive the
public about plastic recyding has Bely
violsted lews designed o protect con-
sumers and the public from corporate
misconduct and pollution,” said Alyssa
Johl, OCFs wvice president of legal and
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4 Discover New Energy Blue’s revolutionary ethanol
solution that could combat climate crisis
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Emergy, Oll and Gas Magazine
While sustainabllity continues to
dominate several Industry-wide
comversations, perhaps the rmost
pressing guestion & whether cli-
mate crisks ks too far gone, or If there
are solutions out there to reverse
hurmans’ damaging impact on the
planet

What if we told you that Mew En-
ergy Blue has a solution that can
not only slow down our Impact on
the environment, but alio has the
potential to transform almost every
aspect of our dally hwas? Thanks to
a workdwide shift in the urgency of
carbon reduction, Mew Energy Blue
ks delivering “a green carbon cure to
heal our blue planet.’

‘With its first blomass refinery under
construction, Mew Energy Blue ks
polsed to delfver a new generation
of bloenergy. Boasting the potential
to change life as we know it, clean
technology can replace petrolewm
products from gasoline and plas-
tics to road pavements and healthy

snacking.

Green ethanal Industry

Having worked In the ethanol indus-
try for 27 years, New Energy Blue's
CEQ, Thomas Corle, played a key
role in developing the green etha-
mal Imdustry In the US, and now his
team are scaling up that Imdustry.
"My focus has always been on the
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next generation,” Thomas begins. "1
ended up purchasing the technol-
ogy from the developers in Den-
mark, and along with several team
members, I've worked with thelr
research and development (RE&D)
and operations teams on proving its
efficacy and commerclal reliability
over the past decade. It's essential
to what we're designing and bulld-
ing In lowa and across the American
Midwest.

“To put it simply, the technology
enables us to process blomass to
produce clean renewables Hke lig-
nin, taking out the sugars, nutrient
value, metals, and ash content to
leave & clean burning fusl. My fo-
cus |s on proeducing blomass using
feedstocks other than corn. Unlike
oll refineries, we use raw materlals
that are grown and harvested, not
drilled and extracted, meaning our
carbon k& drawn from the alr and el-
ther sequestered into the products
produced or recycled and drawn
into the plants that grow into nect
year's feedstock.

“Whereas conventional biofuels are
produced using corn kernels, we're
the first organlzation to convert corn
stover (the straws and stalks left be-
hind in farmers” fields after the an-
nual hareest) into liquid blofuel and
a blo-solld at a large commercizl
scale - and, of couwrse, do It sustain-
abdy. The corn stalk s the best solar

panel In the world; it takes In the
sun, captures the carbon dimdde,
and allows us to harvest the sugars
within that plant and reuse those
carbons. We've also engineered
wiheat straw corversion, sugar ba-
Easse leftover from the sugar Indus-
try, and palm oll bunches, the bkefi-
owers from the palm Industry that
are otherwise a polluton.
Optimized refining

To ghee some background under-
standing, greenhouse gases In the
troposphere, primarily carbon diox-
ide, trap some of the sun's radlaton
that would atherwise be reflected
into space, causing the planet to
warm up, Plants then absorb car-
bon dicxide, store the sun's energy
as sugar, and rebease ooygen, mean-
img Amerlca's Midwest s the Ideal
location for blomess conwersion,
as It preduces 115 milllon acres of
wiheat and corn every year.

Every five years the U% Department
of Energy (DOE) produces the Bil-
llon Ton Report, which concludes
that the US has the potential to
produce at least one billlon dry tons
of blomass resowrces on an annual
basis without adversely affecting
the emdronment. In other words,
that's enough renewable feedstock
to feed 1800 blomass refineries that
annually process 550,000 tons each.
“On the process side, we've scaled
up comrmerclal operations, which

are currently focused on lowa, one
of the world leaders In corn produc-
tion,” Thomeas explains. "Here, we
see more than 200 bushels per acre,
as well as five tons of com stower
from the harvest. We've also estab-
lished a special systern that allows
us 1o aggregate effickently, manage
costs, reduce dirt, and lower mods-
ture content to optimize refining.

As well as belng a cleaner process
than oll refineries, the blomass re-
finerles also use significantly less
water. "Our blafuel Is a pure alcohol

rmade from cellulose called ethanol
and k& kinder to the emdronment
than gasoline, which contains car-
cinogens toxlc to groundwater”
Thomas elabarates. “Instead of ws-
img fresh water In our processing,
our enclosed-loop deslgn captures
and recycles the molsture from the
blornass, which can also produce a
surplus of clean water for other pur-
poses,

“For the last ten months, our team
of 8 engineers have been working
on ouwr first facllity In Mason City,
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lowea. The englneering is now belng
completed and we're working with
one of the largest world banks, as
well as the USDA and Danish loan
guarantes programs, to help secure
final funding. Once complete, the
site will be capable of producing
betwesn 16 millon and 20 milllion
gallons of ethanol every year, which
will b2 reduced from 275,000 dry
tons of corn stover™

Perennlal energy grasses
It"s cruclal to mote that the process
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Refineries need o function rellably and
continuowshy to deliver oritical petrodeum
products, but they are under consider-
able strain. According to a National Public
Radio report published In june 2022, the
United States had five fewer refineries at
the beginning of 2022 than it had at the
beginning of 2020, and refining capac-
ity was approdmately 1M bbl/day kower
than pre-pandesnic levels, The OOVID-19
pandemic also Impacted the: workforoe,
with mary workers migrating o other
sectors less cyclical than the ol and gas
industryThe esndus of workers has ore-
ated a serious situation. While refineries
reed 1o run at capacity b reet demand,
they often are doing so without prop-
erly staffed and equipped crews. An in-
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creasing skills gap means that, in many
cases, echnidans with less training and
experience are trying to caimy out com-
plex tasksThe nature of refinery work
mieans. workers routingly Interact with
hazardous chemicals and the potentially
dangenous equipment used for complex
chemical processes, and those activities
can result in & range of injuries, Includ-
ing explosions and fires, malfunctioning
equipment, impure chemicals, and e
posure o toxic environments.

In thee face of these and other challeng-
es, refineries are working at capacity 1o
continue to meet the: high demand for
petroleumn products, committing them-
sehes o ensuring production continuiiy,
providing for worker salfiety, preventing
emergencies, and complying with regu-

Statistics from the WS, Ocoupational
Safety and Health Adminisiration
{O5HA) paint.a picture of the seriousness
of the situation, Data from 153 refiner-
les aoross the nation showr that 1,539
injuries and seven deaths wene report-
ed between August 2017 and March
023, As sobering as these nurmbsers 2,
they could actually underrepresent the
mumber of Injurles because contracior
Iinjuries are not always recorded in the
same way a5 injuries. to direct full-time

employessis in other segments. of the
oll and ges Industry, refineries are moving
tosard digitalization, but until that transl-
tion b= complete, allowing repetitie and
dangerous processes to be performed by
machines, workers remsain the backbone
of refinery operations. Every day, they ane
required to perfiorm tasks that put them in
harms wey, and that means the possibil-
ity of injury ks & serious considerationThe
2017 OSHA report, “Prooess Safiety Man-
agement for Petroleum Refineries,” pres-
ents lessons leanmed from the petroleum
refinery process safety management Na-
tional Emphask Program and identifies
arezs where the Industry experienced the
most citations for injuries, They include:
Process safety information, Process haz-
ands analysis, Operating procedures, Me-
chanical integrity,Management of change
Each of these sreas relies on workers'
ferniliarity with oritically importent doou-
ments, Mot surprisinghy. ek of oomimu-
nication and the inabllity o access cor-
rect information are two of the lagest
coniributing factors that lead to worker
acchdenis, injuries and fatalities. The right
processes and procedures have o be fol-
lowed, b [t often |s difficult for workers
to locate the appropriate documents In &
format they can use. Bven when acces b
not the lssue, it s not unususl fior equip-
ment malntenance processes 1o regquine
many stens, which not eveny worker has
the requisite training to execute, These
are critical considerations In routine op-
erations but, in emergency siuations,
they can be catastrophic High-lewel F5M
solutions forecast labor demand based
on historlc work wolume and sutomati-
cally mssign and optimize work, tasking
workers with the right skills and the cor-
rect toolks to do the job. Photos courtesy
of ChverlT,

Fleld Service Management (FSM) soft-
ware s one of the wols refineries are
using o Improve oversight and manage-
ment but, as with every solution that ks
integrated into operations, it s mportant
that the F5h software selected for the fa-
dllity has the necessary features to do the

JobThe best F5M tools provide global
oversight of operations along with prac-
theal, easy-to-use solutions for everyday
Bctivities, such as: Plarning and optimiz-
ing job assignmments Simplifying regular
Inspections and malntenance wsing digh
tal Instructions and augmented reality
ook, Providing technicians with historl-
cal job and asset data, Complying with
regulations, especially those governing
worker safety, Connecting site workers
with remotely located expert human re-
sources, Collecting data that can be used
for predictive analysis

At the top end of the product offering,
F5Ml took conmect oritical functions,
optimizing crew scheduling, providing
BCress by appropriste documents. fior
meintenance and inspection, a5 wel
&5 processes and procedures that ane
aligned with regulstory requiremments,
and ensbling contect between less-
skiled workers and remotely located
experts who can help with complex
machinery or complicated, muiti-siep
processes, Additional features ke leak
detection to reduce risks to sie person-
riel, 30 sssat views that allowr workers to
"see" subsurface assets and the location
of otherwise hidden meters and gauges,
and GI5 redining, which enables work-
ers to comect outdated drawings based
ion their observations, can drastically Im-
prove safiety and productivitThe OverlT
platform provides field techniclans with
& simple interface on & single pane of
iglass that allows. them o see high-Hevel
information Ble the refinery lsyout as
well B soreens o essoute indvidusl
tasks

F5M implementation begins with ap-
plying high-level functions at the super-
wisory level, Managing people i one of
the mist critical functions of an F58A
solution. For supervsors mapping out
work schedules [s a chronic challenge.
A high-evel F5M solution can forecast
lehor demand based on historic work
volume and sutomatically assign and
optimize work so the right worlers with
the right skills ane located in the comect
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place, with the right tools to do the job,
Thee best F5h tool is one that can predict
workioads and tasks based on diferent
soenarkos and business inputs to sirplify
scheduling.Once scheduling and work-
kads have been optimized, the second
siep & o provide workers with mobille
devices that allow access to digital work:
Instructions, augmented reality anima-
tions, safe stops and checks, as well &
historical information and Instructional
docurnentation, Devices also enable d-
rect communication with superdsors,
Wearable PPE, ke & handsfree head-
set that superimposes information on
equipment and connects field worlers
with experts, Improves the ability o ex-
ecute unfamillar or complicated tesks.

The next level Integrates augmented
reality; for example, wearable PPE llke a
handsfree headset that superimposes
Iinformation on equipment In the work-
er's field of view to help with tasks ke
locating & reset button on @ machine or
visualiding how ol flows through a sepa-
ratoeThe most achanced FSM platforms:
take management 1o & new level, sup-
porting virtual reality (iR} components,
which have a range of applications. For
eample, VR can be used for taining
exemcises, dlowing workers o exper-
ence hazardous emergency situations
where they learn how to do things ke
eEute emengency shutoff procedunes
under conditions that do not jeopar-
dize their safetyThe next step on the
horizon for FAM solutions is using Al 1o
anahyze historical readings and look at
performance  reguirements 1o enable

preventative steps as well &5 cormective
MMeSEELIres.

A range of F5M tools s avallable, but
&l tooks are not created equal. it ks im-
portant to evaluste the capabilities of
the FEM solution, [ts tradk record, and
how complex it k to apply and scale,
The good news Is that solid, proven
ook are avallable, and some refineries
are already leveraging them: to improve:
wiorker safety, streamiing operations,
and optimize production.
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