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ECOPETROL Maximizes Monitoring
Efficiency through Wireless Ethernet

Camilo Lopez ECOPETROL S.A is the state oil producer
Engineer Colombia, one of the top four producers
ANDESwireless Ltda . . . .

petroleum in Latin America. Theil
Shir Regev nationwide operation includes multiple o
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ESTeom Wircless Moderns and gas fields, refineries, shipping ports o
both coasts and a network of pipelinggs

E”CdMatfi/lke throughout the country that interconnect t

roduct Manager . . .

ESTeem Wireless Modems production system Wlth the consumptlv

centers and marine terminals.

ECOPETROL has also been a pioneer in the adoptionviless
technology in oil and gas operations. From thermggy, ECOPETROL Fi
has recognized that wireless networking providesntiost cost efficient and effective means of mmlmg)thelr
expansive operations. By using wireless commuinicdb interface well sites, operation centers distribution
centers across long distances, ECOPETROL savesddsdf man hours and millions of dollars over lifeeof
the system because they are not faced with thedoigfhof cable installations and maintenance.

When their installed network of legacy, serial, BBz radios using Modbus protocol began to run out o
bandwidth, ECOPETROL turned to the engineers at BENWireless Ltda. for assistance. Together they
developed a plan to upgrade their existing wiretesws/ork to wireless Ethernet. A major technidalenge was
that the current system used multiple protocolé ssscModbus, DNP 3.0 and others in a serial foonanultiple
hardware platforms of Modicon and Allen-Bradleyts Remote Terminal Units (RTU). All these remeiEU’s
would then need to be brought into the new Ethemestvork though upgrades or serial to Ethernet edass.
The wireless Ethernet network would not translat#qeols; it would be the communication medium thléaws
the devices to communicate. This open wireleserBdt network would allow connection of any Ethérne
compatible device such as new RTU, video camera®ime over
IP (VoIP) phones.

This very large scale project called for integmgtover 160 control
points (oil wells, clusters, stations, etc.) fromot different
production fields into their main Emerson Delta-\ ® computer
system. There is a fiber-optic ring between thetrob rooms and
substations in the system that handles most ofhigh-speed
Ethernet traffic. The wireless Ethernet superyisamtrol and data
acquisition (SCADA) network connects the controbms to the
remote RTU’'s at the well sites over distances than 47
kilometers. The control system gathers the infoionasuch as
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temperature, pressure and flow at each of the Elsites in

order to control the submersible pumps that extiacte oil. Omni-Directional Antenna
ECOPETROL required a product that would be rugged Directional Antenna
enough to withstand the harsh, Amazonian climatera/the Srort A
oil fields are located. This new wireless netwaduld NOt & weanerproot oot

only carry the control data for the supervisorytoarand data

acquisition (SCADA) system, but would also requreugh * s o -
bandwidth for any future site additions. The wissl&€thernet  “*"*"
network had to comply with an open IEEE network and

security standards for both providing a commonriate and  * weanerproot oot
any future growth. The selection of an open pmiteould

not tie the network to a single vendor for futumggrades. shieided outdoor
Additionally, the wireless network would have tofmeverful ~ Ethernet Cable

enough to cover long distances over rugged teaehhad to

be cost effective due to the large scale of thgepto After

careful consideration, ECOPETROL SA and ANDESwssle

selected ESTeem Wireless Modems’ Model 195Eg feir th Figure 1:Pole Mounting Diagram
wireless Ethernet solution.
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The ESTeem 195Eg is housed in a NEMA 4, waterggletosure and rugged enough to withstand wind, ssid
temperatures from -30 to 60 degrees Centigradecandbe directly pole mounted (Figure 1). Not hgvia
purchase enclosures or having to install expensdax cable saved the ECOPETROL anywhere from $800 t
$1300 dollars per installed site. In order to ntketchallenge of providing sought after bandwittle, 195Eg has
up to 54 Mbps of radio frequency (RF) data rateranttiple RF channels in the 2.4 GHz frequency bawdth a
peak power of one (1) Watt, the ESTeem 195Eg isafnthe most powerful radios on the market. Used i
conjunction with high gain directional antennas pmint to point connections, the ESTeem communictites
47km that ECOPETROL needed for their upgrade projec

The ESTeem Model 195E series modems can b ., ..sx R Remote S
software configured for multiple modes of é‘ B S _____- - ' \

operation such as base, repeater, remote or mot
client allowing a large scale network such astthis
maintain a minimal amount of spares. This uniq. -~
feature affords customers like ECOPETROL a
tremendous amount of network flexibility in
addition to saving money. All ESTeem 195EQ’s
the network can be configured as self-healing °
Mesh repeaters, further extending overall covera é‘
area and adding network redundancy at no

additional cost (Figure 2). site

Figure 2:Mesh Repeating Diagram
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The ESTeem wireless network was implemented irethhases with 61 sites |
being added on the first phase and 29 then 38 ditiathl phases. Each
phase of the radio integration, completed by ANDES&ess, was an excellen
example of how to design a reliable wireless nétwor D

Phase 1 — Design and Inspection

ANDESwireless gathered data from the customer oh BEU’s longitude, _
latitude and elevation to conduct a computer madalysis using the ESTeen
RF Design program. This software program allow&DESwireless to make
initial design decisions such as antenna heigkénaia gain and location by
analyzing the signal strength and fade margin Gatied by the software. Mos
radio problems can be indentified and eliminatethis initial design phase.
Changes to the radio network (height, antenna gaeation, repeater sites,
etc.) that are extremely expensive on an instalistem, can be changed by
press of a button. ANDESwireless also conductgiteanspection to find any
problems that would not show up on a computer moebblems such as blockage to the line of sighg),
overhead power lines or installation structuredacbe identified and adjusted in the final design.

|

Phase 2 — On-Site Radio Survey

Once Phase 1 design is complete, all sites ingtveank need to
be physically tested with the hardware that wilitstalled at
the site. Site survey testing will include measgreceive
signal strength, RF background noise and datartiassn

| efficiency. The purpose of this testing is to @anfthe results
found in the initial design phase and also to naakesite
adjustments if an on-site problem is identifiedNPESwireless
presented a formal site survey report with alltésting
information and installation plan to ECOPETROL.

Phase 3 — Installation/Commissioning

After the radio design plan was evaluated and @eddyy ECOPETROL, ANDESwireless completed the
installation of the wireless hardware and performette commissioning using the same testing tgdesiuses
during the radio site survey. The testing was ootetl on the installed hardware and the resultsidhee equal
or greater than the values tested during the sitey.

The purpose for all this extensive testing is thatwireless network is providing the “backbonea” &
communications in the SCADA system. If any wirelésk is unreliable then all devices connectethat link

will also be unreliable. A properly designed, atistd and tested wireless network can be as reladbny cabled
communication system.
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Each remote RTU site could have a different wietEmnfiguration
depending on the communication requirements. Semete sites would
have very long communication paths that could belyridged by using a
pair of ESTeem 195Eg’s and high-gain direction&@anas pointing at
each other. These point-to-point links could therconnected into the
RTU’s Ethernet interface. If multiple communicatimutes were required
this point-to-point connection could be interfagéth either a single
ESTeem 195Eg and omni-directional antenna for lcocaimunication or
other point-to-point links across the SCADA netwoAn example of this
design is at the control room tower that has omBRgrid antenna to link
with the second control room, two 24 dBi grid am&s pointing to the
furthest locations and their corresponding radistelrs in the field and a
17 dBi panel antenna to gather the information fiblmcal oil wells about
6 kilometers away. These multiple 195Eg’s are egated by a local
Ethernet Layer 2 and 3 switch/router.

The ECOPETROL network is an excellent example @f hdoption of wireless technology, selection of the
correct wireless hardware and correct RF desigetipes can provide a reliable, cost effective comication
network in the harshest of conditions.

This document is copyrighted by Electronic Syst&eshnology (EST)
dba ESTeem Wireless Modems with all rights resenkduder the
copyright laws, this document may not be copiedytiole or part,
without the written consent of EST. Under the laapying includes
translating into another language. EST, EST lagd, ESTeem are
registered trademarks of Electronic Systems Tecgplnc.
Simultaneously published in the United States amas@a. All rights
reserved. For more information contact: Electr@ystems
Technology, Inc., 415 North Quay Street, Bldg. Behnewick, WA
99336. Ph: (509) 735-9092 Fax: (509) 783-5475
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