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Welcome to IC-001 from Roberts Corrosion Services. I'm Mike Roberts. This is the first module of

eight in the Corrosion Mechanisms in Pipeline Fluids set, and the front door to the whole Internal

Corrosion track. This module hands you the map for everything ahead — what internal corrosion is,

who works on it, where it shows up, and why getting it right matters. Give me the next twenty

minutes, and the vocabulary of this work — drivers, damage modes, threats, programs — stops

being a wall of jargon and starts being a map you can navigate.

Let's start where most techs actually meet this work for the first time. Not in a classroom — at a pig

receiver.

The call comes in mid-morning. A pig tool just finished its run, fluids and solids are coming out of

the receiver, and somebody needs to grab samples for internal-corrosion analysis. That somebody

is you. You drive over with whatever you've got — maybe a real sampling kit, maybe a stack of clean

bottles and a notebook. The operator cracks the receiver, and out comes the gunk. Dark sludge.

Water with a faint smell to it. Flakes of black scale. Maybe a sulfur tang in the air.

And now you're standing there, making decisions. What do you test right here, on the spot, before it

changes? What do you bottle up and send to the lab? What do you tell the lab to look for? And what

does any of this actually tell you about what's happening inside that pipe?

For most techs, that's the moment internal corrosion stops being abstract. Because outside of a

planned dig, you never get to look at the steel. The damage — if there is damage — is on the inside

wall of a line that's in service and staying in service. All you get is what the pipe sends out. A

sample in your hand, a chain-of-custody form, and a list of questions you don't yet know how to

ask.

Here's something worth knowing about that sample, too. The chemistry inside that bottle starts

changing the moment the pig run ends. Dissolved gases escape. Oxygen creeps in. Bacteria die off,

or multiply, depending on what you put them in. By the time the lab opens that bottle, it doesn't quite

hold what was in the pipeline an hour ago. That's why field testing on site matters so much in this

work — it catches the fluids before they change. Hold onto that thread, because this track comes

back to it again and again.

This set of modules is built to make your next pig-receiver call feel less lost. This module is the front

door — let's walk through it.
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So. What is internal corrosion, in plain English?

It's the deterioration of pipe metal, driven by the chemistry of the fluids inside the line. And the word

that matters in that sentence is inside — because inside is what makes this a separate animal from

external corrosion.

External corrosion follows the soil, the coating, and whatever is happening on the outside surface of

the pipe. Internal corrosion follows the gases, the fluids, and the solids — what's flowing through

the line, what's settling out, what's reacting with the steel. Same kind of metal loss in the end, same

kind of failure — but a completely different cause map, a different toolkit, and often a different team

running the work. Most operators manage both, with an external group and an internal group that

talk to each other but run separate programs. We work both sides at Roberts Corrosion Services —

there's a full External Corrosion track on this platform if your job covers that half too. This track is

about the inside.

Now, if you're trying to figure out where internal corrosion can happen in any line, start with one

question. Where can water collect? That single question narrows the search more than anything

else you can ask. Water vapor condenses on cool pipe walls. Liquid upsets show up downstream as

a slug of water in a so-called dry gas line. Sales-quality crude still carries a fraction of a percent of

basic sediment and water. Tank bottoms hold water that eventually moves out into the connected

lines. The reservoir didn't come up dry, and the dehydration unit isn't perfect. If there's a place

water can collect, there's a place corrosion can happen. The fluids bring the chemistry. The water

brings the reaction.

Two more words worth pinning down — threat, and problem. A corrosion threat is a mechanism that

could damage the asset. A corrosion problem is when that threat has damaged the asset to the point

it can't safely do its job. The whole job of internal-corrosion work is keeping threats from becoming

problems — through assessment, mitigation, and monitoring. Those three words are the spine of

this entire track.

Next — the four big drivers. When techs run into internal corrosion in the field, it almost always

comes back to one of four chemical drivers, or some combination. I'm going to name them here, not

teach them — each one gets its own full module ahead. Right now, you just need the landscape.

First — CO₂. The sweet one. Carbon dioxide dissolves in water and forms a weak acid that turns out

to be surprisingly aggressive against carbon steel. The most common acid-gas corrosion in

upstream production and wet-gas gathering.

Second — H₂S. The sour one. Hydrogen sulfide also dissolves in water and forms a weak acid. But

H₂S brings a second problem the others don't — it lets atomic hydrogen slip into the steel itself, and

that drives a whole family of cracking and blistering damage that isn't metal loss at all. Sour service

changes how careful everybody has to be.
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Third — oxygen. The one that has no business being there. These systems come up from the

reservoir with essentially no oxygen, and they're built to stay that way. But oxygen sneaks in anyway

— process upsets, leaks upstream of pumps, tank breathing, lines opened for maintenance. Even at

parts-per-billion levels, it's aggressive. And it amplifies almost every other mechanism on this list.

And fourth — bacteria. Microbes live in produced fluids, in soil, in water, on the inside of pipelines.

Some produce H₂S as a byproduct, so a line with no sour gas in it can still go sour at the wall. Some

produce organic acids. Some build slime — biofilms that trap moisture against the steel and create

their own little environments underneath. Microbiologically influenced corrosion — MIC, you'll hear

it called — drives a meaningful share of internal pipeline failures.

Alongside those four, two more patterns are worth knowing by name. They're not separate drivers

— they're recognition cues. Erosion-corrosion is high-velocity fluid, sometimes carrying solids,

scouring off the protective films that would otherwise slow corrosion down — elbows, tees, valve

outlets, pump discharges. And top-of-line corrosion is a wet-gas phenomenon — water vapor

condenses on the cool top of a horizontal pipe, picks up CO₂ from the gas, and attacks the 12

o'clock position, where the inhibitor riding along the bottom of the pipe can't reach it.

One more piece of landscape — the damage itself falls into two big patterns. Uniform metal loss is

the wall getting thinner more or less everywhere. Easier to predict, easier to manage, easier to catch

with a wall-thickness inspection. Localized attack is pits, cracks, mesa-shaped patches — all the

damage concentrated into small spots. Harder to predict, harder to find, and disproportionately

dangerous for exactly that reason. Keep those two in your pocket. The modules ahead come back to

them constantly.

Now, where does all this show up? Different pipeline services have very different threat profiles, and

a tech who knows what a line carries can narrow the likely drivers before sampling anything.

Production and gathering — wet, mixed fluids. Water, oil, and gas all moving together. Water cut

starts low when a field is young and climbs over the field's life, and once water wets the pipe

surface, every driver on the list is in play. CO₂ attack if the gas carries CO₂. Sour attack in sour

service. Microbial and under-deposit activity wherever water and solids settle. Oxygen is usually

rare here — the reservoir is oxygen-free — but it finds its way in through leaks and injected fluids.

Production and gathering carry the highest threat profile of any service category, and the most

variability. Every well, every pad, every system has its own chemistry and its own habits.

Transmission is a different world. Transmission lines carry sales-quality product that's been

processed upstream, and tariff agreements set what producers are allowed to deliver into the line at

each sales point — small amounts of CO₂, trace H₂S, tight limits on water.

And right here, there's a distinction that matters to how you work. Two governance systems run in

parallel, and you don't want to confuse them. The tariff agreement is the quality contract at each

sales point — a producer delivering out-of-spec gas gets shut in until it's fixed. That's negotiated

company to company, above your head. The IC program is the operator's own system-wide

RCS Training - Listen Transcript IC-001 - Introduction to Internal Corrosion

3 / 7



corrosion governance — it sets the sampling cadence, decides when coupons go in, decides when

something escalates. The IC program can be stricter than the tariff, and it often is — but never

looser. Know the tariff for context. Let the IC program tell you what to do day to day.

Mostly clean and dry doesn't mean nothing happens, though. Producers deliver gas that's briefly

out of spec. Tanks pass slugs of water. A pressure cut at a sales point drops the temperature into

condensation territory. And some transmission systems collect black powder — fine iron-sulfide

particles made by H₂S touching steel upstream — that clogs filters and meters even when the gas is

technically in spec. Oil transmission mostly fights under-deposit and microbial activity at low points

and dead legs. Refined products run cleaner still — but rainwater getting into a floating-roof tank

brings dissolved oxygen with it.

Inside facilities — separators, dehydration units, treaters, tanks — the threat varies section by

section. Some piping flows constantly. Some is shut in most of the time. Some is permanent dead

leg — a line to a pump that got removed years ago and never disconnected. Stagnant sections are

magnets for microbial and under-deposit attack. And storage tanks collect water and sediment on

the bottom over time — the water is the threat, not the product floating above it. Tank bottoms get

the worst of everything.

So pull all of that into a quick scan you can carry in your head. 6 o’clock of horizontal sections,

where water and solids settle. Low points in elevation. Dead legs and bypass lines. Drips on gas

lines — designed liquid catches that don't always get cleaned. Tank bottoms. The top of cool wet-

gas lines. Downstream of pressure cuts. And recently opened sections after maintenance, where

oxygen may have gotten in. The service type tells you what kind of drivers are in play. The quick

scan tells you where. Together, they make the next sample call a lot less random.

A few minutes on why this matters — not a lecture, just the right weight for the rest of the track.

Start with safety. Most internal corrosion failures are not catastrophic. They're slow leaks, found

during routine inspection — and that is exactly what makes inspection programs worth running. The

tech's job is to find the developing problem while it's still small. The headline incidents are rare, and

they're the reason the rules exist. Bellingham, Washington, 1999 — a gasoline pipeline ruptured, the

spill ignited, and three people were killed, two of them ten-year-old boys playing near a creek.

Carlsbad, New Mexico, the following year — a 30-inch gas transmission line ruptured, and twelve

people were killed. The NTSB traced the Carlsbad failure specifically to internal corrosion. The quiet

problem can turn loud.

Then the asset side. Pipelines are long-lived capital assets — engineered for decades, with

business models that assume those decades happen. Internal corrosion takes years off the back

end. Catch a problem early, and the fix is cheap. Catch it late, and you're cutting out pipe. Catch it

when it leaks, and now it's cleanup, lost throughput, penalties, and a mountain of paperwork. The

industry numbers are hard to ignore — a 2002 federal study put the direct cost of corrosion in the

United States at about $276 billion a year, and a 2016 global study put the worldwide figure at about
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$2.5 trillion, with 15 to 35% of it saveable through better corrosion control. That saveable slice is the

part this work touches directly.

And the regulatory side. Federal regulation requires integrity management programs that specifically

address internal corrosion — 49 CFR Part 192 for gas pipelines, Part 195 for hazardous liquids —

and PHMSA — the federal pipeline safety administration — audits those programs and enforces

when they fall short. None of that compliance machinery works without techs in the field. Somebody

runs the coupons, takes the samples, writes the data into the records. The rules require the work.

The techs do the work.

You don't need to memorize a single number from this section. What matters is that this work sits at

the center of three things at once — safety, asset value, and compliance — and a tech who can

recognize what's happening inside a pipe is somebody every operator needs.

So how does the work actually get done? Three roles, usually three different people.

The corrosion tech — that's you, or the role you're working toward. The tech collects the data and

executes the program. Hands on the samples, hands on the coupons, hands on the truck. The data

quality of the whole program rides on this role doing careful work.

The integrity engineer — or corrosion specialist — designs the program and decides what to do with

what you find. They pick the inhibitor or the biocide, set the dosing rate, decide when to pig, set the

monitoring cadence. They make the calls. The tech executes them. That's not a pecking order — it's

how the field is set up, and each half only works if the other does its job.

And operations runs the line day to day. They know what the system did this week, what slugged

through last month, what the field hand radioed in this morning. Operations is your front-line source

for "something looks different than usual."

You're learning enough in this track to talk to all three. You don't need to be the integrity engineer to

be valuable. You need to bring back data that helps them make a good decision — and you need to

understand what operations is telling you when they call.

The tech's day itself comes down to three words. Sample, observe, document. Gloves, a sampling

kit, a notebook. Pulling fluids and gas at sample points and pig receivers. Watching pig runs and

drip-station blowdowns. Collecting bacteria swabs. Installing and retrieving coupons — often under

pressure, with the line still in service. Hauling samples to the lab, and reading what comes back. If

any of that sounds like work you've already done, you're already partway in. A lot of techs come to

this having pulled a pig, watched a drip blow down, taken a sample — without ever calling it internal

corrosion work. This track doesn't hand you a foreign subject. It hands you the framework for things

you've already been around.

One note on where we sit. Roberts Corrosion Services works the Appalachian shale-gas region —

wet gas, intermittent flow, cool winter soil, plenty of CO₂, the occasional sour pocket. The physics is

the same anywhere steel carries fluid, but the mix of drivers changes basin to basin. If you're in this
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region, the examples in this track will look like your sites. If you're somewhere else, translate the

local conditions, and the framework holds.

Now — the four questions. The entire field of internal corrosion work organizes around four

questions, asked in order.

One. Is there potential for an internal corrosion problem in this asset? What does the line carry,

where can water collect, which drivers could be in play? That's asset characterization — and it's

mostly what this module just set up.

Two. Can the cause be defined? When something is happening, which driver is doing the work —

CO₂, H₂S, oxygen, microbes, some combination? That's the question the next several modules

answer, one driver at a time.

Three. How can it be prevented or mitigated? Inhibitors, pigging, dehydration, materials selection,

biocides, operational changes. That's the Mitigation tier, later in the track — and remember, the

integrity engineer designs that program. The tech delivers it.

And four. Is the mitigation working? Coupons, probes, in-line inspection, fluid sampling. That's

Assessment and Integrity Management territory.

Internal corrosion work is the disciplined practice of cycling those four questions on every line,

every system, every season. Assess, mitigate, monitor, repeat. Right now, you're learning to ask

question one well. That's the foundation everything else stacks on.

And a quick word on where you are in the bigger picture. The Basics and Theory tier — where you

are now — is twenty-two modules across three sets. This set, Corrosion Mechanisms in Pipeline

Fluids, is eight modules — this one opens it, the next one frames the chemistry, and the rest walk

the drivers one at a time. Finish all eight, and you earn your first certificate. Beyond this tier sit

Assessment, Mitigation, and Integrity Management. All of it built for techs who want to do the work

— not just pass a test.

So let's go back to the pig receiver — same scene, same gunk — and see how it reads now.

The dark sludge? That's a deposit. Solids, biofilm, and water mixed together — under-deposit

habitat, possibly microbial. Worth a closer look. The faint sulfur smell? H₂S somewhere in the

system — a sour-service signal, and it changes what the lab needs to test for. A faint orange tint to

the water? Possibly iron oxide — which means possibly an oxygen excursion somewhere upstream.

Worth confirming where air could have gotten in. The flakes of black scale? Likely iron sulfide. Same

story as the smell. And the chemistry in the bottle — already changing, which is why what you test

on site matters as much as what you ship.

Twenty minutes ago, that receiver was just gunk. Now it's a list of leads. That's the difference one

module makes — and there are seven more in this set.
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So here's what you carry out of IC-001. Internal corrosion is the inside problem — you almost never

see it directly, so the work runs on sampling, monitoring, and inspection. Four drivers cover most of

the field — CO₂, H₂S, oxygen, and microbes. Damage lands in two modes, and localized is the

dangerous one. Where water collects tells you where to look, and the service type tells you what to

expect. The work matters three ways at once — safety, asset value, and compliance. Three roles

share it — the tech collects and executes, the integrity engineer designs, operations watches the

line. And four questions organize everything — potential, cause, mitigation, verification.

When you're ready, head to the quiz at the end of this module — ten questions, 80% to pass. Then

it's on to IC-002, Corrosion Chemistry in Pipeline Fluids — what has to be true inside a line for steel

to corrode at all, and what makes one water dangerous and another nearly harmless. The certificate

that closes this set covers all eight modules in Corrosion Mechanisms in Pipeline Fluids.

You can't see inside the pipe. But the pipe is always sending something out — and this track

teaches you to read it. This is Mike Roberts, for Roberts Corrosion Services.
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