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= Traditional SCADA

= Stand-alone systems owned by operators
* Field technicians operated and maintained systems

= Transition to Internet SCADA
= Broadband and satellite communications growth
= Equipment now in reach of Internet-based comms
= Allows reliable and low-cost equipment monitoring
= Third parties provide alternative to owned systems

From 2009 SPE 120760: Modern Internet Technologies Provide More
Value Than Traditional SCADA
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* Freedom from legacy SCADA protocols

= Any manufacturer RTU, Flowmeter, RPC, VFD,
Plunger Controller, or PLC directly connected

= Equipment selected on virtues of equipment,
nhot on handling communication protocol

= Very Scalable
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Modern Operator Internet Scada

Wireless SCADA
Satellite

\
Ever wonder why

compressor data is not
coming into the operator’s :

SCADA system ?
- A
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= Major rental compressor company contracted
for third party Internet based service
= Remote Monitoring, Control, Alarms and Alerts
= Reporting and Data Analysis
= Technician Dispatch and Tracking
= 1500 Natural Gas Compressors across country

= No E&P operator owned SCADA system utilized

= Consequently NO SHARING of compressor data with
operator (the real customer)

= Why not?
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= Third Party Server to Operator Server
= Concerns about data security at server level
* No standardization of data tags
* File sharing not timely

= Better option: Operator also collects data
directly from compressors as does third party

= Compressor controllers support multiple
communication ports, most are serial (slow)

= Compressor controllers don’t have standardized
Modbus data locations, requiring tedious setup by
operator SCADA personnel
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= Best Option: Operator collects compressor
data from third party device
= Third party device already sorted compressor data
= Data given standardized tags / Modbus registers

= Operator SCADA team uses standardized Modbus
register map to pull data — very easy

= Requirements
» Standardized Modbus register map
= Cooperative compressor rental company
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= Analog Compressor Data

= Suction, interstage, and discharge pressures

= Inlet temperatures each stage
= Discharge temperatures each stage

* Final discharge temperature (out of aftercooler)

= Compressor frame oil temperature
= Compressor and engine vibration

= Digital Data

= Compressor RPM

= Compressor status / shutdown cause

= PID values for temp control
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= Analog Engine Data
* |Intake manifold, fuel, coolant, and oil temperatures
= Throttle Inlet and intake fuel pressures, % throttle
= Spark voltage of each cylinder
* Pre- and post-catalyst temperatures

* Digital Engine Data
= Engine RPM and hours
= Fuel flow and air flow, air fuel ratio

= Calculated Horsepower
= Speed control PID variables

= Alarm status
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Example 1: Operator Using Comp
Modbus Data in Cygnet
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= Cygnet provided E&P operator graphs for easy evaluation
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= Four short duration dips In suction pressure
= Related to horizontal well slugging
= Severe dip just after noon resulted in shutdown
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Example 2: Drilling down into KPI

determined from Compressor Data

8/28/2017 16:33:21 to 9/4/2017 16:33:21
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= KPI: Actual less Theoretical Discharge Temp
= Second stage discharge valves damaged - BLUE

» Repaired before causing shutdown
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Example 3: Compressor Data used to Perform
Precision Gas Cooler Outlet Temp Control

- EnCIine Phase TranSition Compressor State Clr
ContrOI PLC puus Modbus Dumps last 10 Minute

Inter 1 Scrubbr: 0

data from Detechtion Inter 2 Scrubb: §
device on compressor

Set Trans Auto Temp Data Log

= PLC evaluates multiple
temps

= Cooler Outlet Temps Suct P 53 inter 1 P 201
= Cylinder Discharge Temps nter 2P 38 Disc P ga7
. - Passcode g Disc Temp 152
Adjusts louver position - E e
Inlet 1T 435 Disc 17 277
= Scrubber dump counts 2T 2T
. . Inlet3 T 472 Disc 3T 254
adjust temp setpoints

|
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Detechtion “Hub” provides
data 1{o) control louver
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= 7 days of Second and third stage inlet temp data
= Shows how data can be shared at device for control
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= Data available locally from loT compressor
devices should be shared onsite with E&P
operators

= Data analysis helps understand root cause
of compressor downtime (Ex 1)

= Data derived KPI’s expose compressor
problems before causing a shutdown (Ex 2)

= Data can also be shared with compressor
site control systems (Ex 3)
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Rights to this presentation are owned by the company(ies) and/or
author(s) listed on the title page. By submitting this presentation to
the ALRDC Artificial Lift Workshop, they grant to the Workshop, the
Artificial Lift Research and Development Council (ALRDC), and the
Southwestern Petroleum Short Course (SWPSC), rights to:

= Display the presentation at the Workshop.

= Place it on the www.alrdc.com web site, with access to the site to be as

directed by the Workshop Steering Committee.
= Place it on a CD for distribution and/or sale as directed by the Workshop

Steering Committee.
Other use of this presentation is prohibited without the expressed
written permission of the author(s). The owner company(ies) and/or
author(s) may publish this material in other journals or magazines if
they refer to the Artificial Lift Strategies for Unconventional Wells
Workshop where it was first presented.
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The following disclaimer shall be included as the last page of a Technical Presentation or Continuing
Education Course. A similar disclaimer is included on the front page of the ALRDC Artificial Lift
Workshop Web Site.

The Artificial Lift Research and Development Council and its officers and trustees, and the ALRDC
Artificial Lift Workshop Steering Committee members, and their supporting organizations and
companies (here-in-after referred to as the Sponsoring Organizations), and the author(s) of this
Technical Presentation or Continuin? Education Training Course and their company(ies), provide this
presentation and/or training material at the ALRDC Artificial Lift Workshop "as is" without any warranty
of any kind, express or implied, as to the accuracy of the information or the products or services
referred to by any presenter (in so far as such warranties may be excluded under any relevant law) and
these members and their companies will not be liable for unlawful actions and any losses or damage
that may result from use of any presentation as a consequence of any inaccuracies in, or any omission
from, the information which therein may be contained.

The views, opinions, and conclusions expressed in these presentations and/or training materials are
those of the author and not necessarily those of the Sponsoring Organizations. The author is solely
responsible for the content of the materials.

The Sponsoring Organizations cannot and do not warrant the accuracy of these documents bel\q(ond the
source documents, although we do make every attempt to work from authoritative sources. The
Sponsoring Organizations provide these presentations and/or training materials as a service. The
Sponsoring Organizations make no representations or warranties, express or implied, with respect to
the presentations and/or training materials, or any part thereof, including any warrantees of title, non-
infringement of copyright or patent rights of others, merchantability, or fithess or suitability for any
purpose.
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