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Publisher'4 Note

Our first two issues of this Pipeline Talesreached ove35,000+ readers digitally.
We are overwhelmed by such aresponse fran our readers and we thank our
readersfor supporting ourvision of promoting the pipeline industry.

Through this magazine, we showcase pipeline projects in Canada and
worldwide, promote pipeline andpipeline-related companies with theiproducts
and stories and encourage our readers to share their personal stories
adventures,success, and failures.

We, the pipeliners, take our craft seriously as we pride ourselves in building
efficient and reliable pipelines with oussmarts, dedication, and hard work

So please help us to help you. We Ipe to hear from you soonaswe will publish
our next issue inDecember2022 and we genuinely appreciate your support.

Hiran Ganguli, P.Eng. Publisher
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Calgary, Alberta, Canada
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Readers/£omments

+ Great magazine, Hiran and Sugatathanks for sharing! - Claudia Gomez-
Villeneuve, P.Eng. M.Eng. PMP DTM FEC; Professor, Pipeline
Construction and Project Management

+ 0This magazine seems to be a wonderful step towards making pipeline
services more familiar and popular among people we know so little about
this.. keep it up. I am proud of youé .6 Dr. Sue Deb, Kolkata, India

+ OHello Hiran, Thank you for the offer. 1 would like to contribute to the extent
possible. Please guide meon how | could contribute. Thank You.6-
Rameshkumar Muscat, Oman.

+ OHello, | have beena pipelayer since 1958 In February 1982 | had the
chance to witness a project calledTransCanada6 where the layout
temperature of the pipeline was almost-50 degres Celsius whereas in
Algeria, we installed the pipes at +50 degreeCelsius (Just pointing out the
big temperaturedifference) ive been retired since 199&nd | just wanted to
say that it® been a pleasure to sgeople still working hard and being active
in this field. Greetings from Algeria, and good luck with your work.o -
Yahamed Yaker, Algeria.

+ OHiran, we will rerun our ad Please send a linlsothat | can pay. Thanks.0
- Garrett Dietrich, VP, Business Development, Cyntech GroupHouston,
USA.

+ OWell done, Hiran! - Vahid Ayan P.Eng., MBA., Edmonton, Canada.

# OHi Hiran, it & beena long time sincewe did not chat. Recently | have been
back to Calgary. Thismagazineis avery good initiative from you to publish
New Pipeline Magazine to share the professional experience with other
professionalsd - Muhammad Ali Siddiqui, Calgary

+ OHi Hiran, very good pipeline magazine, Congrat$ Luis de Benito, Barrio
Santa Lucia, San Juan, Agentina.

#+ Good morning, Hiran, Thank you for the good read. Have a great day!
Darrel Ziehr, President Midwest Pipelines Inc; Suite 314, 7 Tri Leisure Way
| Spruce Grove, AB | T7X -0T3 Canada
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A Company Tale

Wildlife Conflict Management Services
When Employee Safety is Your Priority

Understanding Predatory Wildlife and Options for Protecting Your Workforce
By Kevin Wilson, President & CEO of Wild Encounters Ltd.

Not long ago, an average of three people were killed in bear attacks each year
across North America and recently that number has increased a lot. With a
burgeoning grizzly bear and thriving black bear populatns over the last decade,
companies operating in wilderness locations are confrbng a mounting safety
challenge. Here ishow one of Canadds top wildlife conflict mitigation services
meets the need.

Placing professional wildlife safety |s
consultants, or ear monitors, on &
worksites isr@ new, but it came to |
the forefront following a tragic

woman to death on a northern =
Alberta oil & gas site in 2014 With
no firearm available,no non-lethal i
defense tools at their disposal, ang

most critically, no designated
wildlife expert on-site, workers did
what they could to deter a
predacious black bear using a shovel and little mor&adly, the attack was fatal.

Since then, and with the cotemporary shift toward all things safety, most
companies either employ their wildlife safety workeror hire professional
wildlife/bear monitors on a per-project basisto mitigate conflicts. In comes
Wild Encounters Ltd. and its President & CEO, Kevin Wilson .

We started hisbusiness in 2015vhen | met a young fellow accompanying a
survey crewand was watching for bears| questioned what he~vould do if they
encountered a bearand he wasted no time saying h@ shoot it. That never sat
well with me. With no consideration of theWildlife Act, official wildlife
regulations, or even recognition ofhe governments predator response protocols
and with only a focus on using lethal forcel knew there had to be a better, more
professional way.
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Fast forward seven yearsand Wild E .

Encounters is now a thriving company. | ‘
We specialize in a variety of wildlife |FQ|J
conflict mitigation services including =
bear monitoring, industrial wildlife . ~
awareness& bear safety training and
certification, worksite hazard | :
assessment including drone serviceg—
worksite wildlife safety audits, wildlife
defense supply sales & rentals, wildlife
policy development, and Karelian bear|g
dog and hound hazing services.

‘ W’é‘,b_ 4=

/

We realize that no two jobs are the
same and cater to a wide variety ofg
industries, from oil and gas to forestry,
construction, tourism, andmuch more.
Wild Encounters wasinvolved with an
assignment to monitor cougars KevinWilson
following workers at a mountain ski
resort. Staff would be out working on the snowmaking equipment at night and
see two mountain lions following them each night. They dispatched a
consultant, met with management and staff, GPS mapped and assessed wildlife
movement, kill-sites, and attractants, provided arisk assessmentand offered
suggestions for mitigation.

A Unique Business Model

Our business model is unique.While most smaller companies focus on bear
conflict solutions, we saw a need to address the bigger picturéhis allowed us

to focus on educatingthe industry and the public dout wildlife conflict,
emphasizingwestern Canad& top predatory speciesWe are big on teaching
workers, and the public, how to interpret and navigate encounters and attacks
by grizzly bears, black bears, cougars, wolves, and even coyotédle even
address highrisk circumstances in which moose, elk, and other ungulates may
present a threat.
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Training & Certifying Employees

Nowadays, almost all employees on remote worksitanust be certified with
some type of wildlife awareness and bear safety training.he problem isthat
most online courses are short and provide no relifie experience or handsn
learning. Wild Encounter, however, isincredibly proud of our course curricula.
We have designed our industrial courseto address a comprehensive list of
critical topics from ecology to regulatory concerns, worksite design,
human/wildlife interactions and conflict, understanding defensive and non
defensive encounters and attacksnd non-lethal and even lethal defense.
T h e gmaicdh more to it than that, but another critical aspect of our course is the
opportunity to receive handson training with inert sprays with our oneof-a-kind
remote-controlled bear attack simulator.

Fish and Wildlife authorities have complimented us, sayingheyd/e never seen
anything like it. Couple that with the overwhelming response from our clients
who take the course, and we know we have a winne©ur clients calkedto thank
us after their staff had a encounter with a charging grizzlywhere they could;
resolve adangewous encounterbecause of the various redife encounters and
advice we shared in classroom

We believelearning how to assess or interpret an encounter or attack accurately
could save your lifed and thats why we think that simply cheking a box by
having employees take short online training ighenough. We firmly believe in
faceto-face, handson training where employees carask questions and learn
about response optionsTextbook information isexcellert, but employees need
to understand how to reacto what happens if the scenario they encounter is
different than what the textbook says.

M ost often bears are@ an issueuntil they are. Most long-time oilfield workers
are accustomed to seeing bears, tbthe point is apathy. Most bears ared a
problem, but those whatif scenarioscan, and sometimes do, have serious
consequences. Those consequences can cause injury and even death.
Practically speaking, when those incidents occur, theéeea significantexpense

to companies. Whether one in 10 or1,000, a predacious bear enters the scene
now and then,and that® when things can turn serious in a hurry.

Bears will act instinctively to defend food, their space, or their youngSows
with cubs can beincredibly aggressive as they protect their youngThe best
option for companies to keep their employees safe is to educate thamd
influence their behaviour through wildlife safety policy development that
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includes reasonable Standard Operating Procedures (SOPs) and efficient
reporting protocols.

Placing Wildlife/Bear Safety Monitors on Worksites

The wildlife safety risk is real and evepresent on most remote worksitesMany
employees say they don't feaafe with an increasing number of bears and other
potentially dangerous wildlife showing up on remote worksites Additionally,
many say that productivity decreasesvhen they constantly need tolook for
bears and other wildlife

Wi | d E n c maieasbnalmseniors actively participate in safety meetings,
conduct daily onsite hazard assessments, accompany workers directly or
peripherally, and documenté& report on sightings or actions to haze or respond
to wildlife conflict. Most importantly, they intervene when problem wildlife
shows up on the worksite. Every monitor wears a chest pack with an InReach,
or equivalent, a satellite g
communication  device [
capable of beckoningf
immediate  emergency [
response  They have |§
communication
capabilities  with  site |58
medics and supervisors J&
They also carry a VHF [E=
radio and non-lethal k=
defense tools like &2
bangers, screamers, ang&s
bear spray. An industry [
standard for bear |&F
monitors includes s

carrying a suitable firearm with suitable ammunition as our critical PPE.

W e havenoticed a digurbing trend with somemore prominent companies. It

Is a move toward banning monitors from carryingfirearms, which we find

confusing. While these same companies acknowledge a dangerous filedel

hazard, some choose to handcuff monitors by taking away the very tool they

need to navigate the ultimateriskT hankf ul Il 'y, wedve seen c:
with some of our larger clients moing to re-establish formal firearms policies.

It concernsus greatly to think that it may take more fatalities for some of these
companies to realize the necessity for firearms.
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Our monitors are wellequipped to navigate bad encounters for themselvestill,

without the right tools, our ability to respond accordingly to potect work crews
becomes limited physically not just ours, but every monitor with every other
company. For this reason, wehave been meeting with government policy
regulators to work toward establishing standards and guidelines to require
proper PPE on every worksite.The key lies in ensuring that monitors have the
appropriate training and skills to ensure implementation of Best Management
Practices (BMPs) and safe carry/ use on

Conducting Wildlife Hazard Assessments

Identifying and mitigating
potential wildlife risk at the field
level begins with a worksite ad
surrounding area assessmenand
wild  Encounters also offer |
comprehensive solutions there}
We provide valuable feedback for}: .
clients seeking professional
evaluations to identify wildlife | %, =
risks and the need foranswes.
Our assessment tool addresse
natural and artificial attractants, |
topographic features and wildlife L A SX NN
movement corridors, area wildlife populatlon concerns, prOX|m|ty to natu,

worksite security, attractant management, employee education, and site
security. Deliverables generally include dtailed observations, area mapping,
recommendations suggested mitigation measures, ardn o ver al | ri sk

Wildlife Defense Supply Sales, Rentals & Installations

We recommend that companies not only equip their employees with wildlife
defense supplie but also maintain an inventory and track those supplie$lany
companies use practical equipment such as bear sprays, holsters, bear bangers,
bear defense kits, and even electric fencingThe challenge, Wilson says, is
ensuring that this equipment is irgood working order, current, and/or installed
correcly. We encourage companies to use brands like Counter Assault and
Defense Aerosols because they tend to have the highest capsaicin (pepper
irritant) count. We also recommend that asset managers ensalebear sprays

are viable. Each canister has a shelife of up to four yearsto be replacedafter

the expiration date.
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W e also rent and install portable and more substantial electric wildlife fencing
for companies that don't want to purchase larger infrastructure items

Wildlife Policy Development

Most companies recognize t lsaWhiletntamyy c an
have existing polici é\Me stiongly nedoranterd, thata | ot
companies have a written standard to protect the company and its employees.

We believe that t is a matter of due diligence Employees struggle with
ambiguity, and it creates unnecessary risk Everyone gets the same guidelines

by drafting formal policies procedures,and terms of reference around how
workers respond to wildlife encountes. Our company can writeand customize

these policiesto best suitthedl ent 6s cor por atoaglayeovork t ur e
activities.

Dog Hazing Services

With recurring problem-wildli fe, sometimes the best solution is to move them
away from the work area. While translocating troublesome bears, or other
wildlife, is usually a last resort, in some situations, hazing or educating that
wildlife to avoid awork site is a good option.These decisions argypically made
to prevent habituation or deprogram habitated bears or other wildlife.
Following protocol, Wild Encounters Ltd. representatives work closely with
area Fish and Wildlife authorities to ensure compliance with government
regulations and to secure proper approvaldVith these in place, either Karelian
Bear Dogs (KBD) or hounds are brought ossite to haze the problem wildlife.
The dogs are highly effectivat not just moving them oftsite but pushing them
a long distance and letting them know they need to avoid theork area.

&

205030 2nd Ave. SW; Edmonton,
Alberta, CANADA , T6M 2S3
Phone; 780.913.1021

\ kevin@wildencountersltd.com
~ 9 www.wildencountersltd.com

ENCOUNTERS

L I M | T E D
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CompanyAdvertisement
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pigPRO™ Pig Passage Indicator

pache

Innovative Pig Design & Manufacturing
Advanced Cleaning Pigs

Custom Urethane for Industrial Applications

Pig Accessories
Pig Tracking & Locating Products

1575 - 90 Ave Edmonton, AB Canada T6P OE2
Ph: 780.416.4850 | Fax: 780.416.4829 | sales@apachepipe.com

world wide

APACHEPIPE.COM
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An Article - Safety Culture

What it was Like for me in the Past and What
HS¥%R - H{JF2artIb N C @X

By Andy Systema

The Occupational Health and Safety Act entitles all workers
to three rights:

1. The right to know about health and safety matters,

2. the right to participate in decisions that could affect
their health and safety, and

3. the right to refuse work that could affect their health
i and safety and that of others.

Employers have duties under health and safety laws to assess risks in the
workplace by identifying work activities that could cause injury or illness and
taking actions to eliminate the hazard qrf not possible, control the risk.

| have listed below some of the policies, procedures, and laws used by employers

to provide training and written documents to protect employees' rights and help
identify risk and risk mitigations for specific tasks and project work.The
employees can find rost, if not all, of the following documents, in the
empl oyer 6s Heal t h,andSSdutyt ManagementvAlanso n me n t

Note: There are many different names and acronyms for the following list, and | am paraphrasing
some of the wording.

4+ Occupational Health and Safety Act.

+ Occupational Regulations and Code.

4+ Safe Work Procedures.

+ SafeWork Policies.

+ Job Safety Analysis.

4+ New and Young Worker Awareness, Orientationsand Training.
+ Certificates of Recognition (COR) Certification and Audits.
+ Safety Opportunity Reporting.

+ Hazard Identifications.

+ Near Miss Reporting.

+ Incident Investigations.

+ Incident Root Cause Analysis.

11
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+ Remedial Action Plans.

+ Management of Change.

+ Emergency Response Planning.
<+ Project Specific Safety Plans.

< Project Specific Safety Training.

+ Employee Safety Training.

<+ Employee Competency Standards.

1998Pipeline Construction, River Crossing $\built Survey, Smokey River, Alberta

This picture shows the survey team completing one of the last opeut large
diameter pipe crossings | have worked onThe challenges were unique to this
crossing.

During our pre-job meeting we identified the hazardsof working in water and
the requird life jackets to perform the task The task wassurveying the pipe
location after lowering the river crossingpipe.

12
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We also identified an additional hazardif one or all of usfell into the water. The
underlying dangers were:

+ Freezingwater temperatures and the time required to rescue
+ Hypothermia.

+ Standard life jackets are not sufficient to reduce theconseqences of
hypothermia.

wost  Hjerarchy of Controls

effective
' Ellmination {’,{‘e"’h';;f,{,"”"m"'
S 3 Replace
. Substitution. the hazard
Englneerneg Isolate people
f--)v|».b-i- —1ff0mth@halafd

Administrative Change the way
Controls people
Protect the worker with
Personal Protective Equipment
Least

effective
Source: NIOSH

We concludedthat we would require personal survival suitgistead ofstandard
life jackets. In these water temperatures, hypothermia casccur within minutes,
making a rescue exceedingly difficult and creatirgdditional risks for personnel
tasked with a rescue. Full personal survival suits are not that common in the
province of Alberta. We found a company that sold the suits and had them sent
to the sitefor useduring the survey. As per the Hierarchy of coirols shown,
we could isolate people from the hazard by utilizing a boat, but we required
personal protective equipment to reduce the risk of us falling into the water.

The helicopter is truly a great gift of kindness to the surveyorUtilizing the
aircraft for transportation can reduce the travel time required to get to the job
site in some of the most remote parts of Canaddt reduces timeand the safety
risks that the workerswho drive all-terrain vehicles (ATVs) to access the work
site, which could ke two to three hours in one way.The picture belowmay look

13
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like | am the pilot for the day, which would be incorrect thinking the passenger
door is open for a reason.

Once this someone took this picture, ur
pilot conducted a safety orientation for
the passengers. The orientation included

< Operation of the helicopter

+ The emergency beacon location

+ The location of the tail rotor

= Survival gear

< How to board the helicopter

<+ Ensure the landing and loading areas
were free of bose material

<+ Removingthe hard hat, etc.

Throughout my years as a pipeline
geomatics specialist, | have tried to utilize
my education, safety training, and lived
experiences to develop safety knowledge
When | combine that knowledgewith the
wisdom of others in thesafety field | know that | can impact the safe execution
of projects. In mentoring others in photo Credit: US Department of Labour. Anglytsema on a
safety and sharing my experience, I tr)pipelineroute selection in Montreal, Quebec in 2013

to help others gain moe knowledge

about safety in the pipeline geomatics industryWWhen you take your knowledge
and experience and put it into action, it becomes your wisdomShare your
safety wisdom freely and often.

0 T h at -grade dropdut, the wisest person | ever met my life, who taught

me to combine knowledge and wisdom to make an impact, was my father, a

simple cook,the wisest man | ever met He wasa simple cook, left school in the
third grade to help out on the family f
mean his educ®dDri omRisko@Ropagd.bdy from O6Le:c
Grade Dropout . 0

Andy Sytsema is a Geomatics Technologist who has worked in the Geomatics industry for close to
forty years, and the last thirty years have been in the Pipeline Geomatics Industry. The opinions
expressed here are his own.

14
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INDUSTRIAL COATINGS

We offer a proven combination of specialized equipment and trained
personnel, we install the very latest in coating systems. Utilizing
modern, mobile equipment, we deliver the very best in performance -
any time, any place. From new facility and pipeline construction, to plant
maintenance turnarounds and shutdowns, our team of experienced
personnel offer solutions ta any corrosion problem by installing modern,
cost effective corrosion solutions.

HLC doesn't just paint it - we install modern, cost effective corrosion
solutions. By applying a layer of protective coating to steel, concrete,
and other materials, we can protect your investment whetherit’s a brand
new facility or pipeline construction, or plant maintenance turnarounds
and shutdowns. Our team of experienced personnel offer solutions to
any corrosion problem, and by using modern, maobile equipment, we
deliver the very best in performance - anytime, anyplace.

Contractor and plant fleet maintenance painting services are available,
so you can be assured that we have a system guaranteed to meet
your needs.

Surface Preparation and Coatings

Heartland Coatings Ltd. is fully equipped with modern mobile
abrasive blasting equipment, capable of handling any media. Our
mobile units are equipped with 375 CFM, 150 PSI compressors
equipped with the latest safety accessories. NACE coating
inspectors are available to monitor the specified blast media
and blast profile to meet your needs and specifications.

HLC offers complete coating services for atmospheric exposure,
and is experienced in a wide variety of surface preparation methods,
application systems and coatings. We can efficiently provide solutions
to your specifications, and ensure that they will meet your Corrosion
Prevention Control program (CPC) requirements.

General Plant Corrosion Painting Structural Steel Coating
and Maintenance

Abrasive Blasting
Exterior and Internal Tank and Concrete Coatings
Spool Coatings
Fort Saskatchewan Office info@heartlandcoatings.ca
1780-263-5628 heartlandcoatings.ca

15




SAFETY AND COMPLIANCE

Heartland Coatings Ltd. is committed to the health
and safety of all employees, contractors, clients, and
the public. Our ultimate goal is to have an incident-
free environment while delivering excellent results. We
will always work under the safest possible conditions.
We strive to be industry leaders while exemplifying
safety first.

Heartland Coatings recognizes that its most valuable
asset is its employees. We are dedicated to providing
and maintaining a safe and healthy work environment
for all employees. We provide our employees with
the most updated training in health, safety and
environment. Our technicians will always arrive at
your site, with current certifications in all site specific
required training.

/ Alberts Construction
Safety Association

[
COMPLYWORKS

Get ready to work.

NACE

MTERKATADMAL

Workers'
Board

WL CORROHDN SOEITY

OIL:GAS

CAVADIAN]OWHED
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WHO WE ARE

HLC knows what we would expect if we were in your shoes, so we want
to be there to help protect your valuable assets and to help you with our
knowledge and expertise. HLC provides solutions that protect and prolong
the service-life or your pipe, steel & equipment, in your facilities and in
the field. We know that choosing the proper coating can be challenging,
but our trained technicians are there to help you navigate the process and
learn the important differences between each unique coating.

As your local Fort Saskatchewan coating company, we are the one stop
source for abrasive blasting and industrial coatings for both pipeline and
facility needs - dedicated to providing the right solutions to protect your
assets. With our expertise, commitment to detail, dedication to safety,
and our ability to meet your needs on-site and on-time, you can entrust
your most important projects and facilities to our trustworthy and
committed Service Technicians.

GIVE US A CALL AND FIND QUT WHAT WE CAN DO FOR YOU
1 780-263-5628
WE ARE PROUD TO SUPPORT LOCAL

COATINGS LTD.

1780-263-5628

info@heartlandcoatings.ca
heartlandcoatings.ca

Fort Saskatchewan Office

PO Box 3301
Fort Saskatchewan
Alberta T8L 2T3
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An Article

Metallurgical Requirements For Pipeline Steel
By Hari Barari

Ductile fracture is always a desirable failure mode because brittle fracture causes
catastrophic failure. The sinking of the Titanic is an example. One of the most
critical factors in cantrolling the transition temperature is the chemistry of the
steel. During the maiden voyage of the Titanic so many years ago, and in the
subzero weather conditions in North Atlantic, the transition temperature of the
steel used in theship's hullwas not suitable to survive the impaaobf hitting the
iceberg. Also, the steelmills most likely producedthe steeby the acid Bessemer
process {he basicmethod was still not practicedthen), which could not remove
much phosphorus and sulfur.That played asignificantrole in the fracture.

The exact selection of microalloying in high strength low alloy grades and
Thermo mechanical rolling are preferred methods to refine the grain and obtain
high strength and toughness in large diameter pipe¥he metdlurgical quality
requirements for these pipes are very stringentAnd if used in a frigid
environment, the material can become even more susceptible to brittle fracture.
Therefore close attention must be given right from the beginning of the
production processes, including in the selection of scrap mix as well as melting
and refining and castingf the heat of steel Every effort must be made to ensure
that the steel has the right chemistry and clean.

Steel Chemistry for Pipe

Various materials aresuitable for pipelines and these are selected based on
specific applications. Temperature, presure, corrosive environmentsor fluids
through these pipes make a big difference.

Let us consider three different commonly used ASTM specificationsASTM
A53 is used for both low/medium temperatures and pressurdSTM A106 is
used for higher temperatureand pressureand ASTM A333 covers seamless
and welded carbon and alloy steel pipe used at low temperatures.

A53 is best suited fotransporting air, water, steam and oil and for structural
applications. A106 pipe is used for power generation applicaths at higher
temperatures and A333 Gr 6 has higher yield strength than A106 Gr B.

17
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The following are the chemical compositions:

Seamless and ERWare both available in grades A and B. There is a slight
difference betweaen Carbon and Manganese because the yield and tensile
strengths are slightlydifferent. A53 and A106 are very similar in chemistry
therefore, as a producerthey produce these as a dual gia for increased
flexibility.

ASTM-A106 g ASTM A333 ASTM A53, | ASTM A53;

ELEMENTS IN STEf Min/Max )| ", © "0 cGrade6 | Gradea | GradeB

Carbon (C) Max 0.25

Manganese (Mn) Max 0.29/1.06 0.29/1.06 0.95

=
8

Phosphorus (P) Max 0.035 0.025 0.05 0.05

Sulphur (S) Max 0.035 0.035 0.045 0.045

Silicon (Si) Min 0.10 0.10 0.10 0.10

Niobium (Nb)

Vanadium (V)
Titanium (Ti)
Aluminum (Al)
Copper (Cu)

Chromium (Cr)

o

o
[N
(6]
o
RN
(6]
o
=
(6]

Molybdenum (Mo)

Nickel (Ni)
Calcium (Ca)

Cerium (Ce)

Boron (B)

18
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Manufacture of such steels in Melt Shop EAF & Continuous Casting

Consider a UHP electric arc furnace with a good carbon and oxygen injection
arrangement. Also, the steels are made to a figeained practice with finished
aluminum in the liquid steel shall be at .025045%. The ladle must be
preheated assumingthe EAF and LMF have a mechanized alloy addition
system.

Based on the chemistry here, the liquids of the stesaie about 2830 degres F,
and the tapping temperatureis 3,040 degres F. The scrap mix should be
carefully chosen so the residual elements are not too highThose intentionally
added like Ni, Cr, Mo, V, etc, must be calculated with knowledge of their
respective recovery rates. These are added in the ladle at chosere tand
sequence in the tapping streamlhe addition of fluxes ( High Calcined lime and
dolomite) are also aressentialpart of the scrap mix.

The Importance of Carbon Boil

An effective carbon boil must occur during the oxygen lancing in the furnace to
produce clean steel The meltin carbon percentagecould be aimedat 0.20-
0.25%, then bkw it down and promoted an excellentcarbon/oxygen reaction.
This boil is easily visible through the furnace door and the flamedl around the
roof. Then send a sample to the lab and check the %C. The heat should be
tapped at around.10.12%C, tapping tempeature of 3040 degres F with an
Oxygen readingof about 1,000 ppm. At about a third of the heat poured,
precalculated Al notched bars are added. This is needed the production of
fine grains. The ladle is then lifted and taken to LMF and rinsed fob to 7
minutes to obtain homogeneous temperature and chemistry. The carbon boil
helps clean the steel by removing the impurities from molten steel to the slag
phase which is then de-slagged intothe slag pit. Slag carryover to the ladle is
kept to a mhimum, and the oxygen inthe slag is reduced to zero. Calcium wire
feeding is also employed for inclusion shape control.

Production of Clean Steels and its effect on Mechanical Properties

Clean steels contairminimal non-metallic inclusions and their size, shapeand
composition are controlled by having low amounts of sulfur, phosphorus,
oxygen, nitrogen and hydrogen. Thus clean steel isnecessary to develop
superior mechanical properties like strength and toughness, even ateay low
temperature.
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The most common inclusions are oxidessulfides, nitrides and carbides. The
source of these inclusions could be indigenows exogenous. The indigenous
are formed by precipitation in the liquid steel as the solubility of the solutes
decreass as temperature drops. And the exogenous is forehdrom slags,
refractory or different powders used in tundish during casting.

It is well known that the sulfide and oxide inclusions have highly detrimental
effects on lowtemperature toughness, fatigue strengtland Champy impact
value. Therefore, dumg thesteel melting and casting proceste mills will:

# Minimize the total inclusions.
+ Keep thepartial pressure of hydrogen, nitrogerand carbon monoxide at
less thanone to eliminate bubbleformation, which causespinholes.

Desirable Microstructures of Pipeline Steels for Low-Temperature Use

The pipeline company can reduce the cosif long pipelinesby decreasg the
wall thickness of the pipe. Similarly, they can improve the pipeline's
performance by increasing the pipes' strength and toughedsy designingthe
best microstructuresising low carbon and microalloying controlled rolling.

Adding Ni, Cr, Mo, B, Nb, and V or Ti significantly increases yieldstrength
Also, the usual ferritepearlite microstructure could be changed to ferrileainite.
It is best to have the bainite irsphericalform and make the grain size much
finer, about ASTM 10/11. Interestingly, by slightly increasing the Ni %, the
nose of the FT-T curve shifts to the right, thus allowinga longer cooling time
resulting in desirable bainite in the structure.

Selecting the correct soaking temperature in the reheating furnagaoper
reduction ratios through the rolling mill, and theaccuratefinishing temperature
are critical to developingthe desirable microstructure.

During rolling, close attention is given to the reduction ratiasas mentioned
earlier. In particular, the finishing temperature out of the final pass determines
the final grain size. Reduce the amount of pearlite ( for better weldability) and
replace it with ferrite/bainite. This may reduce the strength somewhat but is
offset by precipitation strengthening and work hardening due to increased
dislocation density.
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The ductile to brittle transition temperature is a temperature below which the
steel can fail abruptly, and no one wants that to happen. So, for steels used in
subzero conditions, it is essential to ensure there is no brittle fracture in trans
granular cleavge mode. The Charpy impact values are met during mechanical
lab testing as the specifications recommended, angete should be sufficient
necking in the tensile testing samples during plastic deformation.

Acronyms

ASTM: American Society for testing materials
EAF: Electric Arc Furnace

UHP: Ultra High Power

ERW: Electrical ResistancaVelding.

Hari Barari did his undergraduate degree in Metallurgical engineering from the Indian Institute of
Technology (IIT, KHARAGPUR) and a Master's degree from the National Institute of Technology (NIT,
DURGAPUR), specializing in the production pitdlels. His career started with the Steel Authority

of IndiaLtd. SAIL) at their Durgapur plant with the Research & Control Laboratory. His experience
focused on the relationship between microstructures and the various metallic properties while
workirg in the Metallographic Laboratory.

Later Barari moved to the USA and continued working in the steel industry. From this time onwards,
for the next 36 years, he was engaged irspigbd mini mills, mainly in Structural products. He

was responsible falloy and chemistry design and development of final finished products' quality
and performance. Product failure investigation was an essential part of Barari's Metallurgical
responsibility.

Barari spent his last two years as a VP (Quality) agpahiaindia when the GERDAU STEEL from
Brazil operated their Special Steel Division. This company used to work in 14 countries and is one
of the largest steel companies.
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DroneBiz Aerial Imaging Inc.

DroneBiz is pleased to present a new, high-tech way
of protecting your Pipelines & Infrastructures using
an automated or manual Drone Network!

This Drone Network assists in protecting your assets from
sabotage or terrorism and can detect oil spills or gas leaks
in its early stages!

This network can be monitored 24/7, so response time can
be swift and immediate to minimize impact and/or danger!

Contact us for details & pricing:

info@DroneBiz.ca or www.DroneBiz.ca
1778 238 7232

Vancouver, Canada
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An Article

SKIN EFFECT HEMANAGEMENT SYSTEM
(SEHMS) FOR A PIPELINE

By Tushar Joshi

Transportation of waxy crude through the pipeline
requires heating. To heat the pipeline, the SEHMS
plays a crucial role in providing easy transportation of
waxy crude.

A Skin tracedheating system consists of a heatlease
elementheattube (Carbon steelSeamless) strapped or
e ¢ 1 welded to the carrier pipe (See figureelow). The heat

tube is continuously welded to the carrier pipe A

to produce heat and maintain the specified
waxy crude dl temperature. The weld is
onon-structurald and strictly required as a heat
transfer media to the carrier pipe. Running
through the heat tube is a custornsulated,
high-temperature nickelplated copper cablepeat Transfer
that serves as an electrical power carrieather than a heating element.

Weld

Heat Tube

In an ideal circuit, all the power applied to
the input terminals would reach the critical
load with no energy wasted or dissipated ir\
the wiring or components along the power
path; however, these components always~
have some resistanceThis occurs withAC

and DC supplies, causing electrical lossés
dissipateas heat lossesThese losses can be
calculated as below:

Heating element
/ of SKIN system

.Heat flows

Ohm& Law: V = IR where V = voltage (Volts) across &
component, R is the omponents resistance (in Ohms),
and | is the current in Amps through it.

Power Law: W = VI where V and | are as above, and
W = power dissipated in Watts.
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Combining these, we can see that the loss W = (IR)l ofR. This equationis
known as heat loss foSEHMS.

Skin effectd is the tendency of an alternating electric current (AC) to become
distributed within a conductor such that the current density is largest near the
surface of the conductor (Heat tube) and decreases with greater depths in the
conductor. The same
phenomena are used and appliec @
for SEHMS, whereby the path of
the power is from the Main
source to the STS cable to the
heat tube by providing solid earth
at the end junction box.

Carrier Pipe

Welding
Sect Tube

Sect Cable

In this system a tube (referredo
as (heat tubd) attached to the
main pipeline is heated by a
current-carrying conductor
running inside the tube.The heat
tube, in turn, conducts heat to the main pipeline Heat is generated on the inner
surface of a ferromagnetic heat tube byR loss of the return curent flow and by
hysteresis and eddy currents induced by the alternating magnetic field around
the insulated conductor attached to the pipeline.

Heat Flow

SEHMS system isthe only costeffective industrial systemwith the low
maintenance of heat tracing of long anéxtra-long pipelines to ensuraegular
product flow.

The heating element is a low carbon steel tube withwall thickness of less than
3 mm insidewhich a non-magnetic copper conductor is placedAt the end of
the run, the conductor connecs to the steelpipe. At the beginning of the run
an alternating voltage is applied between the pipe and the conductor.

The voltage value is calculated considering the heat generation required and the
length of the heated segment.

Alternating current runs through the vhole inner conductor (Cable) sectiorand
no dignificant surface effect arises in nomagnetic material with good
conductivity.

In the outer ferromagnetic conductor (heat tubejhe 6SKIN Effecto is clearcut,
and the whole current runs through the interratube layer with about 1 mm
thickness.
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The potential of the external surface of the heat tube keeps on being virtually
ZERO. Due to thelight thickness of the Skin layerprimary heat generating (up
to 80%) is performed in the heat tubeAt the beginning andend of the circuit,
the outer surface of the heat tube is grounded, ensuriadditional safety of the
SEHMS systems.

It means the SEHMS is safe and reliableecause:

+ The external surface ofhe heating element (heat tube) has zero femtial
againstthe earth, and it is grounded and completely protects the current
carrying conductorinside the heat tube.

+ Strong heatgenerating elements ithe heat tube provide mechanical
strength and protect the conductor from damage.

+ Heat-generating éements do not have outer insulation, which can be
damagedduring installation.

+ |t is a more reliable system with less investmetiian other heat tracing
systens for long and extralong pipelines.

SEHMS Terminology and Powerup:

One end of theSTS cable isat the Power Junction Box (PJB)and the other at

the END Box (Approx 15 km), in betweenpower stations. The system current
passes through theSkin effect Traced heating System (STSpnductor and

returns through the heat tube.

Since the insulated copperwire is inside the hollow steel conductor, the
inductive interaction between th&éGO6 and ORETURN 6 Current in the Carbon
steel pipe(heat ube)concentratesat its inner surface.

The resistance to the current flow in thearbon steel pipe lfeattube) produces
heat, which the carrier pipeconducts through itscontinuous weld system.

Tushar Joshi is 8EHMS Specialist with expertise in system Installation, commissioning & testing,
Operation & maintenance with troubleshooting.

A Memorable Quote

oYou'll need to learn to work for free before you work for money ." Arthur
Andrews.
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An Article

By Akhilesh Manchanda, P.Eng., CMQE

anda, P.Eng., CMQ-OE

ADDRESSING THE NEEDS TO APPLY RISK-BASED THINKING (RBT) TO
PIPELINE CONSTRUCTION PROJECTS TO FORMALIZING VALUE
ADDING DECISION MAKING APPROACH AND COST SAVINGS.

COVID-19 has taught us that the VUCA (Volatility, Uncertainty, Complexity, and Ambiguity) World has become more prominent and relevant
now than ever before; many organizations are facing challenges they had never encountered in the past (learn more on VUCA at
https://hbr.org/2014/01/what-vuca-really-means-for-you).

The International Organization for Standardization (https://www.iso.org/) published ISO 31000 2018 Risk Management Guidelines to combat
the VUCA world and drive organizations toward sustainable success and growth; the guidelines complement the ISO 9001:2015 standard.
Risk-Based Thinking also assists an organization in transforming knowledge and experience into strategic insights and competitive advantage.
Every process comes with associated risks. Pipeline construction projects possess many potential failure modes. Hence, they must be
identified, analyzed, assessed, and mitigated or eliminated to enhance probability of project success and build a reliable asset for the owner.
Applying RBT to manage contractors: understand existing and potential business context and outlook, identify critical prime and sub-
contractors, perform risk assessment (see figure) by identifying, analyzing, and evaluating risks. FMEA techniques and high, medium, and low
risk rankings may be used to prioritize sub-contractors that need a focused approach to manage them to mitigate organizational risks.

RISK-BASED THINKING (RBT)

What is “Risk Based Thinking”?

A few definitions of “RBT” can be found online, e.g., Risk-Based Thinking is a “mindset to proactively improve the certainty of achieving
outcomes utilizing methods that consider threats and opportunities” (Laqua, 2018). However, this definition resonates better with my
views: “While considering impact on the entire business, RBT is a systematic inherent thought process of making value adding decisions
proactively and integrating risk thinking at all levels of the management”.

Why is “RBT” important for an organization?

RBT improves decision making that could provide many benefits, e.g., preventing internal/external failures and associated costs, improving
incident response time, enhancing organizational knowledge, innovating ideas, and opportunities to improve, grow, and sustain in the VUCA

world.
KEY STEPS TO INSTILL RBT

Discuss needs and benefits of RBT with the leadership and how an environment for risk-based
thinking and decision making is vital for an organization; secure and communicate commitment.
2. Engage managers and other stakeholders to develop Risk Management Framework, identify risk
profile for all stakeholders, and create awareness to process owners.
3. Evaluate existing processes and procedures, ensure they are aligned with RBT for making decisions,
identify critical decision-making steps that should be taken after appropriate RBT.
Provide resources to support RBT, including ongoing training, facilitation, coaching, and mentorship.
Be agile, facilitate Process-FMEA, and maintain a risk register to demonstrate risk mitigation.
Monitor risks (threats/opportunities), outcomes, trends, and risk management program maturity.
Discuss risk management outcomes as part of Management Review meetings, improve overall risk

management program, and communicate successes based on mitigated/treated risks.
FMEA: Failure Mode and Effects Analysis, RBT: Risk-Based Thinking, ITP: Inspection and Test Plan, NDT: Non-destructive Testing

N » e
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Contributor/Process

Welding

wGetting the most from

Risk-Based Thinking

Constant application of risk-based thinking enables an
organization to excel under the context of ambiguities
and uncertainties. A structured and robust risk
management approach applied proactively at an early
phase of the project, e.g., FMEA (Failure Mode and
Effects Analysis), prior to the execution phase, could
prevent errors and provide significant savings for the
organization. For example, consider following areas to
plan pipeline construction processes’ risk analysis:

Coating Bending

SMARTER
RBT
DEPLOYMENT

Method Effectiveness Verified welding specs, ITP,
and procedures for the asset
Machine Capability Auto or manual machine

challenges to realize
consistent intended results

Manpower Verified competent welder
Competency (girth/repair welding)

Verified coating specs,
ITP, and procedures
Verified  abrasive &
blasting air, spray/coating
thickness controls
Certified and competent
applicator (NACE Levels)

Verified loading, bending,
and unloading steps
Verified conditions, no
sharp parts that could
damage the pipe

Detailed understanding of
the machine and process

While making a crucial
decision for the
business, think what

could go wrong and
Measure Conformity Proven compatible and Verified coating temp., Verified location, angles, f
_ advanced NDT techniques holiday test, calibration and forces to bend how it can be prevented
Verified material, controlled Verified correct mix of Verified pipe handling
Consumables) & monitored storage raw materials protocol on the machine
Working Conditions Variable Weather, how it Verified storage and pre- Verified process for
will be aligned with WPS heat conditions variable conditions

(Environment)
“In today’s world, an integrated robust risk-management appro imperative to
design and deploy an effective quality management system.” Al NDA, P.Eng.

RISK MANAGEMENT FRAMEWORK 1

or protected by effective
process design or
control(s).

Understand dynamic context and client, regulatory, and organizational
standards and requirements. Furthermore, understand conformance and
compliance requirements as applicable with potential impacts to the Asset.

. Communicate and Engage Personnel: identify who should be involved,
communicate, and engage relevant personnel, create awareness, and set up a
closed loop feedback mechanism.

3. Risk Assessment: figure out risks under variable conditions, analyze severities
and potential frequencies, prioritize them based on defined criteria, and assess
risk tolerance/acceptability from organizational perspective.

4. Mitigate or Treat: What can be done to mitigate identified/prioritized risks?
Consider all viable solutions within and outside organizational controls,
including engineering, procedural, and administrative controls.

5. Review, Monitor, and Measure: review successes, opportunities for
improvement, and instill actions to improve the process to realize a reliable
pipeline. Show and publicize progress and successes often.

Framework Reference: ISO 31000 Risk Management - Guidelines

CAUTION:

1. Stakeholder engagement is vital to succeed; ensure engagement at all levels.
2. Be careful while rewarding “firefighters”; promote an inclusive culture of
4. Mitigate or prevention.

s 3. Avoid considering RBT as a separate concept or approach; it must be inherent
within process design and deployment.

1. Understand
Context & 2
Requirements

3.1 Identify

3.2 Analyze

Mitigated Risk

2. Communicate
5. Monitor/Measure

3.3 Evaluate

Akhilesh Manchanda is a professional engineer registered with APEGA and ASQ Certified Manager of Quality & Organizational Excellence.
He possesses leadership experience in management systems development, competency management, digital transformation, and
auditing; he works with Midwest Pipelines Inc. as Management Systems Specialist, and with NAIT as CED Instructor. In this White Paper,
he shares his ideas and recommendations to assist quality management practitioners engaged in management systems’ development and
~deployment. He does not represent any insight from his employers.

" Akhilesh may be contacted through LinkedIn at: https://www.linkedin.com/in/akhileshmanchanda/ or email: am2016@shaw.ca
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An Article

The Power Infrastructure for Pipelines
ByMihaela Ciulej P.Eng, PMP, MEng

A reliable power infrastructure is
essential for the pipeline businessAny
unplanned power outage creates
significant revenue loss. If the
unexpeced power outage impacts a valve
service that is used to shutdown a
pipeline, this could result in a significant
safety incident. This is because the
Pipeline Company will not be able to
shutdown in case anything happens
during an emergency poweoutage. This
is why the pipeline companies need to
work closelywith the Utilities on Outage
Management and Optimization,
_SW1 Maintenance Planning, Power Forecast,
Technology and Innovation, and
Business Continuity Program
Procedures.

In this article, | will talk about unplanned power outages: reasons and examples
of how to be proactive to minimize the impact of teseoutages.

The main reasons for unplanned power outages are:

1 Weather (high winds, storms, snow)

1 When cars hit powerpoles or planesome in contact with the power lines
1 Animal contact at the customer and utility substation

1 Unexpected equipment failure, fires.

Sometimes the Utility Distribution System is impacted by another Utility
Transmission gstem Therefore, the Pipeline Companies need to work not only
with their direct Utility providers but also be aware of the indirect impact of the
other Ultilities, monitor the situation, and take proactive steps to mitigate any
potential issues. For example, one valve sitas fed from the Distribution Line
of Utility A, and Utility A depends on the transmission power grid of Utility B.
Therefore, ay unplanned outage of Utility B will impact Utility A and its
customers.
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The first steps for the pipelineeompanies are to work with the Utilities on the
preventative maintenance programs, thdive years outlook maintenance
planning, and enhancement of the business continuity program (BDP)
procedures.The Pipelines and Utility Companies also need to reviewne Utility
Reliability Reports together at least once a year, identify the weak areas and
possible associated issuesnd take steps to mitigate any potential power issues.

Typically, the Utility Reliability Report shows the standards that the Utility
follows, past year operations summary, transmission delivery point
interruptions, the power quality events of the past year (if any), investments,
planning maintenance, and inspection methods of their assety Canada, the
Utilities employ the Canadian Electical Association (CEA) definitions for
delivery pointsand interruptions to track and benchmark their reliability.

Unplanned outages cannot be avoidedll the time. However, Pipeline and

Utility Companies cantake stepgo minimize the unexpeced power aitage:

1. Dual feed & Building and or/upgrading a transmission power line takes

between 3 and 4 yearsThe Pipeline Company needs$o identify the sites for

which uninterrupted power is critical and plan for this type of project

Back up generation forcritical sites

Most times, the duration of the unplanned power outage is long because it

takes time to find where the damage isMinimizing this time through the

use of modern technology is recommendedAlso, it is essentiako know that

many Utilities do not have 24/7 incident response teamsEven if they have

this team, there are situations when the crew is not allowed to work for safety

reasons

4. The Pipeline Companies can negotiate with the Utilities and get priority
when restoring power.

5. Continuous communication between the Pipeline Company and the Ultility
is critical. This helps both businesses and also helps with ESG initiatives.
is recommended a Pipeline Company be able to notify the Utility of any
significant load drop. Also, if a Pipeline is shutdown during an unplanned
power outage and does not need the power right away, it is recommended to
communicate this with the Utility so that the other customers who need to
use the power immediately are prioritized

w N
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Example of planning for an altenate power supply for valve service.

Utility A plans to have a power outage that will impact Utility B and its
customers.Pi pel i ne C i s UThe bestiapproach iddr Utilitys t o me 1
A to engage Utility B and Utility B to notify Pipeline C asearly as possible All

parties need to meet to discuss options for an alternate power supplgach

option will be assessed based on schedule, budget, and other requirements such

as regulatory permits and crossing agreementSometimes it is possible tmstall
atemporarytiei n switch to feed the Utilityds
Other times a backup generator is employed, etény chosen solution may take

a few months to implement. If Utility A fails to communicate with Utility B and

engagePi pel ine C, Utilityds A (ooPipelineCout age
This is why it is critical for Pipeline C to continuously communicate with the

Utilities and identify any activity that could create an unplanned outage early

Mihaela has over 19ays of operations and project leadership experemta history of building
strong, cohesive teams and delivering exceptional gesiihaela loves volunteering for the
Community and Engineering Profession, advancing Paaoplecontributing to creating better
workplaces.

Some of Mi haelads professional highlights are

+ Leading the Canadian Power Infrastructure for the Line 3 Replacement Project, a multibillion
dollar investment.

+ Actively participated in developing the Energy Management Diploma Program of Norquest
Coll ege and contributing to oBuilding a safe

+ Mi hael ads research contri but is@cknowledged ihthe r el i .
Power Distribution System Reliability, Practical Methods and Applications Book by Ali A.
Chowdhury and Don O. Koval.

Formore about Mi halketka6s activities
www.linkedin.com/in/mihaela _ -ciulei -peng-pmp-meng-executive-mba-candidate-950b70al

A Memorable Quote

0Get good at a |l ot of things before yol
Arthur Andrews.
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An Article

Competency

By Hiran Ganguli, P.Eng.
President of Piasha Pipelines

| am unsure if you have noticedhat our entire work culture is slowly shifting to
a candidateds competency rather than t|
haveheld.

Canada Ener gy ROBROD, €huse5d Q) stdteEsBhat:

OAn i nspection (pipelines) shal/l be per
expertise, knowledge, and training to c

From this statement, we can interpret that our regulators are looking for
competent persons with sufficient expertise, knowledge, and training to do a job.

We can also interpret that it is not the years of experience or position that are
important but how competenta per son i s. No w, t he q
competency?o

Several years ago, a pipeline company hired me to set up their pipeline hydrotesting pro
They wanted to launch this program because the National Energy Board (now Canada E|
Regul ator) detected errors while reviev
documents submitted after completing a few pipeline hydrotests.

Once | started my assignment, | wanted to interview some of their pressure testing inspe
to determe how they conducted the pipeline hydrotests. My requests did not sit well w
these inspectors, and some were quite upset because they had been hydrotesting fol
company for the lasBR5years. However, | started my interviews diploriaitcaby, tr

to aggravate them, and found out some of them were hydrotesting the pipelines followin
Wrong process.

When | mentioned it to them, they angrily told me they had over 25 years of experience
had done over 100 hydrotests. They coul@nmstanchdhey had been doing it wrong alll
these years.

Now the question is, in spite of all these years of experience, and conducting over 100 1
are these people competent?
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By consulting various sources, we find the following synonyms for competency:

Ability Knowledge Capable Able
Proficient Adept Accomplished Skillful
Gifted Talented M asterly Expert
Qualified Trained Efficient Good
Knowledgeable Excellent Brilliant Great

To simplify the definition of competency, let me share anothestory.

| was on a pipeline training assignment on a construction site and stayed in a motel for
months. The motel suppliedHadpa for the guests. One evening, | took out@f couple
burgers and found that | could not oper
with my hands as | did not have any tools. Then | saw another elderly guest walking by
asked if he could help open the valve. He tried to oped.itHethain told me he would

bring a hammer from his truck and open the valve. | was not too keen on using a hamm
the job and asked him if the hammer would work.

He told me very confidently that he was mechanically oriented and wouldake a piece of
for him to unlock the valve. He came back with a hammer and started pounding on the
handwheel. Before | realized the handwheel was made of soft metal, he had broken it
pieces with hammer blows. He saw what he did and told mévéhatathalkeady
damaged and the motel owner needed to replace the valve or the propane tank. The
took off in a hurry. My supper ended with me buying a hamburger for the nearby hambi
joint!

This man had many years of mechanical experiendeyt was he competent?
Here is my simple definition of competency.

Competency is not doing the right things but doing things right
every time.

My boss asked me to write an article and @aeedans to finish. So, starting Monday
morning, | went to work on time, did my research, wrote the first draft, revised the draft,
an exactly od#ur lunch break, and finally, on Friday at 4:00 PM, submitted the article
my boss. | did all tight things to complete the assignment.

My boss called me at 4:15 PM and told me that | had written the article on the wrong sult

I did all the right things to complete the assignment, but did | do the things right?
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