PROCESS AUTOMATION MARKET OPPORTUNITIES IN
THE U.S. OIL INDUSTRY MIDSTREAM SEGMENT
The U.S. oil industry midstream segment involves the moving,
storing, and import/export of crude oil. Each segment represents opportunities for process automation product and service sales.
Highlight: Permian Takeaway Project Spike, Don’t miss it!
The U.S. oil Industry midstream segment investment peaked in 20132014. Spending has since fallen off by over 50 percent in response to
the decline in U.S. oil production. U.S. crude oil production began increasing in 2017, driven, in large part, by the elimination of crude oil export restrictions and a significant
reduction in E&P costs, making new field development profitable at the lower crude oil prices.
Beginning in 2017 midstream spending is expected to increase through 2020-2021, in response to increasing crude oil production takeaway demand in the U.S. The largest portion of the spending is expected
to involve moving crude oil and NGLs from the Permian basin in Texas and New Mexico to the Texas Gulf
Coast.
We’ve identified 20 pipeline projects, 11 storage new/expansion projects, and 6 petroleum export marine
terminal expansions that are at various development stages from “thinking about it” to under construction
that will increase the Permian Basin takeaway capacity over the the 5-year forecast period, 2018 to 2022.
The total 5 year capital investment, if all the projects are completed, would range from 35 to 40 billion
dollars. Pipeline installation will cost between 20 to 30 Billion dollars; Pump station construction will
range from 10 to 15 billion dollars.
2017 U.S. Process Instrumentation & Automation, (PI&A) Midstream spending is expected to total $1.4
billion dollars. Spending associated with the Permian basin pipeline, storage and export marine terminal
expansions described in this white paper could range from 275 to 350 million dollars depending on the
number, and size of, projects completed. We expect the market to see a two or three-year surge in demand
from the U.S. oil midstream, peaking in 2020 and then falling off significantly in the later 2 years of the
forecast period.
Process Control/SCADA/Safety Systems will account for around 40 percent of the total gulf coast crude
oil storage and marine terminal expansions spending. Field Measurements and Analytical Instruments
will account for 25 to 30 percent of the spending with the remainder in Final Control Devices and Instrument and Valve Services.
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U.S. OIL PRODUCTION, IMPORTS, AND EXPORTS SUMMARY
The U.S. oil industry midstream segment is growing to meet the
demand to move, store and export the increasing U.S. domestic
oil production. U.S. oil production has dropped since mid-2015
in response to the lower crude oil prices. But, U.S. oil production is expected to grow from 5.5 million b/d in 2010 to over
10 million b/d in 2022 [A].

Meanwhile, U.S. oil imports will drop from 9.1 to 7.5 million
b/d over the same period. Over the forecast period (2018 to
2022), imports will be essentially flat, dropping only about
50,000 b/d. Oil imports will remain a fundamental part of the
U.S. oil industry because (1) refineries vary in the type of feedstocks that are most productive and (2) the price spread between WTI and Brent crude oil can make imported oil more attractive, particularly on the East Coast where mid-country domestic sources depend on rail transport to move crude oil to
East Coast refineries.

U.S. oil exports are forecast to grow from about one million b/d
in 2017 to nearly two million b/d in 2022 [B]. We expect U.S.
crude oil exports to increase somewhat stepwise as necessary
pipeline, terminal storage and port infrastructure is completed.
U.S. OIL INDUSTRY MIDSTREAM INFRASTRUCTURE
Moving Crude Oil
Crude Oil Pipelines. There are 51,349 miles of crude oil distribution pipelines. The top 10 companies operate nearly 27,500
miles, just over 50 percent. ½ of the total pipelines are in the
Gulf Coast region. Prior to the unconventional oil boom U.S. oil
refineries depended increasingly on heavy, sour crude oil imports from Venezuela and Mexico and oil sands production in
Canada. The growth in unconventional oil production, largely
in the Bakken, Permian, and Eagle Ford fields, shifted the U.S.
domestic/foreign crude oil source balance. Without the necessary infrastructure, moving crude from these new U.S. sources
created supplies deeply discounted from foreign sources,
prompting investments in rail terminals and construction of
pipelines.
By 2016 about six crude oil pipelines were added to bring
crude south to the gulf coast and three pipelines were reversed
both to bring crude south and move crude along the gulf coast
to balance refinery feedstocks.

Further takeaway capacity is now needed to move increasing
U.S. and Canadian oil production to the gulf coast to exploit
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CHANGING FEEDSTOCKS
Changes to the refining of feedstocks, from light
to heavy crude began in 2010 and these were
multi-year projects concluded in 2015. Such
changes included hydrocracking, hydrotreating,
and cokers. The ability to process heavy crude
increased by over 700,000 b/d while light crude
processing capability decreased by 500,000 b/d.
Virtually all light, sweet crude imports to the gulf
coast had ceased by 2015. To meet demand
created by the Midwest, re-configured refineries
and crude oil pipelines were constructed to bring
this heavy crude from Canada and the gulf coast
to Midwest refineries in Illinois, Michigan, Ohio,
Indiana, and Minnesota. With the introduction of
cheaper but lighter U.S. oil, refiners now are presented with feedstock alternatives. However, for
the refineries highly invested in processing
heavy crude, refining the unconventional light oil
reduced throughput by 30 to 40 percent. So, the
spread in unconventional oil price versus foreign
sourced heavy crude prices became a more significant arbitrage for U.S. refiners.

crude oil export opportunities created by the elimination of
crude oil export limits. The Permian Basin is expected to account for up to 60 percent of the total incremental new oil production into the future. We have identified 20 pipeline projects
to takeaway oil and NGLs from the Permian Basin to the Gulf
Coast refineries and export marine terminals. Additional crude
oil storage capacity and expansions of the Texas marine terminals are also planned.

C

Crude oil shipments by Rail. Rail shipments peaked in 2014 at
316 million barrels, falling to 143 million by 2016. The rapid
growth of mid-continent (Bakken, Canada, etc.) oil production
exceeded the takeaway pipeline capacity, causing producers to
turn to long distance rail shipments in 2012 to 2014. With the
drop in production due to the falling oil prices, demand for rail
transport fell off significantly.

Rail shipments have recovered slightly in 2017. However, the
construction and expansion of pipelines moving crude oil
south, with costs much lower than rail, will keep future crude
oil rail shipment growth flat over the the forecast period.

Rail shipments to the refineries on the East and West coasts
are likely to remain needed. Mid-country oil production rail
shipments to the U.S. east coast are sensitive to the WTI-Brent
oil price spread. And, rail shipments are needed to meet West
Coast demand because California production is falling off and
there is no pipeline capacity from mid-country production. Rail
shipments will likely remain steady from the Midwest (PADD
2) to the east and west coast refineries during the forecast period.

East Coast refineries receive crude oil through marine imports
and rail transport from Canada and U.S. mid-continent oil
fields. Crude oil rail shipments to the East Coast vary depending on the WTI-Brent oil price spread. Refineries select their
crude sources based on the most attractive price combined
with light versus heavy processing capability. The East coast
account for around 55 percent of annual crude oil shipments.
The East Coast rail terminal storage and unloading capacity is
generally sufficient to meet refinery needs. No crude oil export
marine terminals are being considered for the East Coast.
TransCanada canceled the Energy East Pipeline project that
was expected carry over 1 million b/d of ccrude to the Canadian East Coast. Rail shipments are expected to carry much of
this oil now. However, idle terminal capacity will handle most
of the increase for the next couple of years.
Process Automation Demand in the U.S. Oil Industry Midstream Segment
Page 3

PADDs
The United States is divided into five Petroleum Administration for Defense Districts, or
PADDs. These were created during World
War II under the Petroleum Administration for
War to help organize the allocation of fuels
derived from petroleum products, including
gasoline and diesel (or "distillate") fuel. Today, these regions are still used for data collection purposes.

No crude oil pipelines east of the Rockies serve the West Coast.
So, for mid-continent and Canadian oil producers, rail is the
only option to move crude oil to the west coast refineries and
for export to the large Asia market. Beginning in 2012 several
companies have putforward plans to add capacity to existing
terminals for crude oil rail offloading and export marine terminals. However, local opposition has succeeded in stopping or
delaying decisions for at least 5 major terminal expansion proposals. Given the ability of mid-continental producers to move
crude to the gulf coast by cheaper pipeline for export, it is unlikely that any significant expansion of crude oil rail terminal
capacity will occur over the forecast period.

D

Storing Crude Oil

The U.S. has about 850 Million barrels of crude oil storage capacity available in 2017. This tank/underground fleet stored
about 470 Million barrels in 2017, for a 63 percent utilization
rate based on EIA data. Note: The EIA combines tank and underground storage capacity in its data, however, underground
storage of crude oil (versus natural gas) is very small. The following will use tank storage, recognizing that a small portion
of the capacity may be underground.
Crude oil storage is concentrated in two PADD regions [C]: #2
(Midwest) and #3 (Gulf Coast). The Cushing OK market hub,
tabulated separately by the EIA, accounts for 12.5 percent of
the total. The combined PADD 2 and Cushing storage capacity
accounts for 41 percent of the total. PADD 3 accounts for another 39 percent. The remaining three PADD districts (East
Coast, Mountain, and West Coast) account for 20 percent.
Crude oil terminal storage is divided between standalone terminals and storage at refineries[C]. In the producing regions
(PADDs 2,3,4), most of the storage is in standalone terminals,
while the split is about equal on the coasts (PADDs 1,5).

Overall crude oil storage capacity increased by almost 5 percent CAGR, 2012 to 2017. Refining-based storage decreased by
about 1 percent CAGR, while tank storage capacity grew almost
7 percent CAGR over the same period. Refining capacity
dropped, primarily due to the closing of some refineries and
conversion of refinery storage to standalone terminal installations. PADDs 2 and 3 accounted for 85 percent of the total capacity increase, all in standalone tank storage. Additions in
PADD 4 (Mountain states) rose by 12 percent, while PADD 5
(West Coast) was essentially flat.
Even with the capacity increases, capacity utilization has also
increased beginning in 2015 [D}. Overall capacity utilization
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UNDERGROUND CRUDE OIL STORAGE
Underground crude oil storage in the U.S plays
a small role. Louisiana Offshore Oil Port – LOOP
has 58 million bbl of salt cavern storage capacity
at Clovelly, LA with 3 MMBbl currently available.
Fairway Energy Partners is developing an underground storage cavern in Houston with a capacity of 17 million bbl. Underground storage requires water (typically Brine) injection to displace stored crude. This involves significant surface water storage, and large pumping capacity
to inject the water or crude oil.
The Strategic Petroleum Reserve (SPR) is an
emergency fuel storage of petroleum maintained underground in Louisiana and Texas by
the United States DOE. It can hold up to 727 million barrels. (Not included in EIA storage data)

increased from 54 percent in 2011 to 63 percent in 2017. However, the core of capacity, PADDs 2 and 3, are at 70 percent and
the Cushing, Okla. Hub is at 83 percent capacity utilization rate.
With the expected increase in U.S. crude oil production, new
capacity in these areas will be needed. Capacity additions will
also be needed locally to handle the increasing crude oil exports from the gulf coast. The planned and potential expansion
could add almost 20 million barrels of crude storage to the gulf
coast capacity, requiring 150 to 200 tanks.
Exporting Crude Oil

U.S. crude oil exports without restrictions began in February
2016. Almost two years later, U.S. exports rose from 400,000
b/d to an expected 1 Million b/d at the end of 2017. Exports
now are expected to be about 2 million b/d in 2022[B]. Most of
the incremental crude oil exported will go to Asia, with China,
India, and South Korea taking the lions share.

There are about 70 crude oil ports and 270 petroleum product
ports. Most crude oil export facilities also handle petroleum
products. Today, four ports account for 70 percent of the total
crude oil exports: Corpus Christi, Houston, Sabine-Neches, and
Beaumont[E]. Several companies with marine terminals are
planning expansions of crude oil storage to manage the increasing exports (See Table). Crude oil/products loading capacity is expected to increase from about 2.5 million b/d to
over 3.5 million b/d by the end of 2020 if all the planned projects are completed. Note: Crude oil storage expansions associated with these loading port projects are included in the “Storing Crude Oil” section above.

U.S. OIL INDUSTRY MIDSTREAM SPENDING OUTLOOK
Takeaway Pipelines, Gulf Coast Storage, Crude Oil Marine
Terminals
Takeaway Pipelines

Canadian Alberta Oil Sands. With TransCanada having canceled the Energy East Pipeline, the takeaway pipeline opportunities are now just two: the Trans Mountain Expansion Project
and the Keystone XL pipeline.
The Trans Mountain Expansion Project (Kinder Morgan Canada) is essentially a twinning of the existing 1,150-kilometre
pipeline between Strathcona County (near Edmonton), Alberta
and Burnaby, BC. It will create a pipeline system with the nominal capacity of the system going from 300,000 barrels per day
to 890,000 barrels per day. 12 new pumping stations will be
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required along the pipeline with 14 new storage tanks at Burnaby Marine Terminal. While the project faces environmental,
indigenous and municipal opposition, Kinder Morgan appears
to have good support from the Alberta and BC governments.

The Keystone XL pipeline project was re-started when Trump
removed the roadblock put in place by President Obama in
2015. Nebraska remains the last state to approve the TransCanada pipeline plan. Most recently, the Nebraska Public Service Commission approved the pipeline, but with an alternative route that may make the pipeline economically unattractive.
Enbridge has put foreward the replace of the existing Line 3
from Hardisty, AB to Superior, WI. It will carry 760,000 b/d
over 1000 miles of 36 inch pipeline. The plan is meeting opposition from local communities and American indian tribes in
Minnesota. It remains likely to be completed, but delays are
likely.
Permian Oil Fields. The EIA forecasts that by the end of 2019,
Permian production will reach 3.6 Million b/d, an increase of
0.9 million over 2017[F]. Wood Mackenzie Ltd. has a reference
forecast case that Permian output could reach 5 million b/d by
2025, however, due to geological constraints, the company believes output may peak in 2021. (Wood Mackenzie Ltd., “Geology vs.
Technology: How sustainable is Permian tight oil growth?”, Sept. 2017), A
linear trend using these two forecasts indicates that Permian
output could be slightly over 4 Million b/d in 2022, the end of
our 5-year forecast. By 2022 the incremental crude oil production will be 1.5 million b/d.
Takeaway capacity is sufficient for the expected moderate
growth in oil production at the Eagle Ford, Niobrara, and Midcontinent Basins, but not at the large Permian Basin fields.
ConocoPhillips, Parsley Energy, Occidental Petroleum, and
ExxonMobil are all making multi-billion-dollar investments in
Permian oil production, part of an expected $40 Billion+ annual investment in oil field drilling, completion, and production activities over the forecast period.

Based on a survey of midstream company websites, we’ve
identified 20 pipeline projects, 11 storage new/expansion projects, and 6 petroleum export marine terminal expansions that
are at various development stages from “thinking about it” to
under construction that will increase the Permian Basin takeaway capacity (See Table Below). The total capacity of these
projects is over 5 million b/d, moved through almost 7,000
miles of new pipeline. It is highly unlikely that all these projects
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will be completed since the incremental Permian Basin production will be around 1.5 to 2 million b/d. in 2022. It is likely
that the final total completed capacity will exceed the available
production by 2020 or 2021, leading to a significant drop in oil
industry midstream spending after those years.
The total capital investment, if all the projects are completed,
would range from 35 to 40 billion dollars. Pipeline installation
will cost between 20 to 30 Billion dollars; Pump station construction will range from 10 to 15 billion dollars.
Gulf Coast Storage and Marine Terminals

The planned and potential expansion could add between 40
and 60 million barrels by the end of 2021(see table). We expect
the gulf coast additional capacity will range from 20 to 25 million barrels of crude storage, 150 to 200 tanks.
Planned crude oil/products loading capacity will range from
2,500 to 4,000 thousand b/d (see table). Most likely 2 or three
of these projects will be completed, accounting for between 2
million to 2.5 million b/d.

Capital spending for the Gulf Coast terminal and docking expan-sions could reach a 5-year total between 7 and 9 Billion
dollars, by 2022. Most of the spending will occur in the first
three years of the forecast period.
Permian Basin PI&A Opportunity

Annual Process Instrumentation & Automation (PI&A) spending for the gulf coast crude oil storage and marine terminal expansions will range from 275 to 350 million dollars. Most of
the spending will occur in the first three years of the forecast
period. Process Control/SCADA/Safety Systems will account
for around 40 percent of the total gulf coast crude oil storage
and marine terminal expansions spending. Field Measurements and Analytical Instruments will account for about 1/3 of
the spending with the remainder in Final Control Devices and
Instrument & Valve Services.
Risk Factors:

The cumulative takeaway capacity of listed projects ex-ceeds
the forecast production increases in the Permian re-gion,
making it likely several projects will not be initiated.
The forecast production increases will depend on achieving
2 million+ b/d exports by 2022.

The Consensus of U.S. economic forecasters is that a recession
is due during the forecast period.
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Pipeline Construction Cost Categories
Pipeline costs can be assigned to three broad
categories: Pipeline Installation (land, material, engineering and labor), Pump Station
Construction (land, material, construction,
electrical service, engineering, pump drivers
and pumps, auxiliary equipment and labor)
and SCADA (control center computers, HMI,
telecommunications, RTUs, etc.).
Pipeline Cost Category
Pipeline Installation
Pump Station Construction
SCADA

Percent of Total
55 to 70
25 to 35
1 to 2

REPRESENTATIVE PERMIAN MIDSTREAM PROJECTS

The following is a brief list of midstream projects focused on the Texas oil fields and Texas Gulf Coast. The information has
been collected from the company websites. The status of the listed projects range from under construction to “maybe” if
demand justifies. It is representative of the potential capacity expansions, but should not be considered accurate or timely.
The project data is based on information collected from Company websites.
CRUDE OIL PIPELINE PROJECTS
Company
Andeavor Logistics
Oryx Midstream
Plains All-American

Targa Resources
Enterprise Products LP
Permico Energia
Magellan Midstream
Buckeye Partners

NuStar
Phillips 66
Jupiter MLP
Epic Pipeline LP

Length
(000
Miles
b/d)
Conan Crude Gathering
Lea County, N.M., and Loving County, Texas
130
NA
Orxy2
Delaware basin to Midland, TX
220
400
Cactus – Expansion of Line
Midland to Corpus Christi,
310
185
Sunrise Extension
Colorado City to Wichita Falls
180
120
BridgeTex Expansion
Colorado City to Houston,
400
40
Midland Basin
Numerous shorter “intra-Basin” trunk and takeaway pipeline additions and expansions
Grand Prix NGL Pipeline
Permian basin to Mont Belvieu, Tx
700
300-550
Shin Oak NGL Pipeline
Permian to Mont Belvieu, Tx
571
250-600
Red Hills–Loving–Midland
Red Hills–Loving–Midland Pipeline
Texas NLG Project
Monahans, Tx. To Corpus Cristi, Tx
510
300-550
Permian and Eagle Ford Basins to Corpus Christi and Houston, Texas markets.
375
350-600
Houston crude Distribution
East Houston terminal to Galena Park, Tex. 24 In OD pipeline
South Texas Gateway Pipel.
Permian to Corpus Christi, Ingelside and Houston
600
600
Buckeye Texas market Ctr.
Connect Long hall to Corpus Christi export Terminal & Refinery
50
120
Long-haul NGL pipeline
Permian to Corpus Christi
600
100
Permian Crude System Expansion3 phases, interconnecting at Colorado City, Texas.
70
Rodeo Pipeline Project
Reeves, Loving and Winkler counties in Texas to Wink, Texas;
130
130-450
High Gravity crude
From Orla, Tx to Brownsville
670
EPIC NGL Pipeline System
Permian to Corpus Christi
700
220
EPIC Crude Oil Pipeline System
Permian to Corpus Christi
700
590
Project

To/From

Est. Year
Complete
Mid- 2018
End 2018
Late 2019
Mid 2019
Early 2019
2019
Mid 2019
2019
2020
2020
Mid-2018
2020
2020
2020+
2020
2019
2019
2019
2019

CRUDE OIL STORAGE TERMINAL EXPANSIONS
Company
Magellan Midstream
Buckeye Partners
Enterprise PP
TransCanada
Jupiter MLP
Howard Energy
Pin Oak Terminal
Phillips 66
Castleton Commodities
Harvest Pipeline Co.

Project
Seabrook Logistics/LBC Tank Terminals Joint Venture
Pasadena Marine Terminal/Valero Energy JV
BTP Export Terminal, Expanding Storage Capacity
Appelt & Beaumont Storage Terminal Expansions
Cushing Oil Terminal Expansion, 6,200,000 barrels by 2019, up to 20 million in later projects.
Port of Brownsville, Processing unit, Storage, 42ft. draft dock
Corpus Christi Terminal Phase1 6x80k, Phase 2 7x120000, Phase 3 total 2.6M
Pine Oak Terminal, current 424k
Beaumont Terminal, current
Corpus Christi Marine Storage Terminal, permitted to 6500
Corpus Christi marine terminal, New Crude Oil terminal on 22 acres, capacity not determined

Capacity (000) Barrels
1,700
1,000 to 4,000
1500 to 2000
4,000
6,200 to 20,000
10,000
2,600
10,000
2,200
1,500

Est. Year
Complete
2020
2020
2020
2019
2019
2020
2019- 2021
2022
2021
2020

CRUDE OIL MARINE EXPORT TERMINALS
Company
Magellan Midstream
Jupiter MLP
Buckeye Partners
Occidental Petroleum
Castleton Commodities

Project
Seabrook Logistics/LBC Tank Terminals JV
Corpus Christi Docks
Port of Brownsville,
BTP Dock Corpus Christi
Ingleside crude loading, storage facility
Corpus Christi Marine Storage Terminal

Size
New Aframax dock with 45-ft. draft. A 2nd Aframax dock expanded to Suezmax
Up to 4 ship/barge docks, 750k b/d, VLCC, Suezmax and Aframax docks
Processing unit, Storage, 42ft. draft dock
Fifth Suezmax, high-rate loading dock
Increase capacity 300kb/d to 750kb/d, with storage up from 2.1Mbbl to 7.5 Bbl
Phase 1, one Dock 110k b/d, possible two more

Est. Year
Complete
2020
2020+
2019
2020
2020
2020+

Sources: Data used in charts A,B,C,D,E, are based on EIA reports: G, based on Wood Mackenzie;, F, H, Global Automation Research LLC
Numerus company public reports, regulatory filings, and press releases were used to build the project list and descriptions.
Capitial cost estimates were based on the API Report: U.S. Oil And Gas Infrastructure Investment Through 2035, An Engine For Economic
Growth: Study Prepared For American Petroleum Institute 2017
CapEx Spending and PI&A market size and forecast estimates and comentatary are the sole work of Global Automation Research LLC
Permian production estimated from: Wood Mackenzie Ltd., “Geology vs. Technology: How sustainable is Permian tight oil growth?”, Sept.
2017, https://www.woodmac.com/reports/upstream-oil-and-gas-geology-vs-technology-how-sustainable-is-permian-tight-oil-growth6861

Disclaimer: A market assessment represents our interpretation and analysis of information generally available to the public or specifically released by responsible persons in the subject field. We believe that our sources are reliable; however,
we do not assume any liability for the ultimate use of this information.
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U.S. OIL & GAS PROCESS INSTRUMENTATION & AUTOMATION (PI&A) MARKET
The U.S. Oil & Gas PI&A market is dominated by the Process Control/SCADA/Safety Systems product and service segments. Custody transfer applications dominate
the field measurements portion of the market. Electronic
flow meters, particularly Coriolis and ultrasonic flowmeters, will continue to displace mechanical PD and turbine
meters. Safety systems, particularly SIS and ESD systems, will have above-average growth as companies
work to reduce the number and severity of fires and explosions. SCADA systems are growing in complexity and
extent, as companies utilize more Big Data to improve operations. Growth in instrument and valve services (I&V
services) will continue as companies struggle to replace
technical knowledge and skills lost through retirement
and periodic downturn layoffs.

Global Automation Research LLC
provides client-specified, custom
business research and analysis,
exclusively for the suppliers of
Process Instrumentation and Automation

To take a deep dive

into the PI&A U.S. oil industry midstream market with
detailed market size, forecast, and analysis Contact:
Global Automation Research LLC
5115 Excelsior Blvd. Suite 311
Minneapolis, MN 55416
Phone: 952-920-2660
info@globalautomationresearch.com
www.globalautomationresearch.com
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