((©))

CCOCHOmMmEeETER

REMOTE ASSET MONITORING

RAM

RAM Features and Help Guide

Echometer Company
5001 Ditto Lane

Wichita Falls, TX 76308
Phone: (940) 767-4334 Fax: (940) 723-7507
E-Mail: info@echometer.com www.echometer.com



mailto:info@echometer.com
http://www.echometer.com/

((©))

ECOCHOmMmETER

Table of Contents Page
Overview of the Echometer RAM (Remote Asset Monitoring) System................ 5
RAM APPICAtiONS ... 7

e Rod Pump Wells
e Gas Lift Wells

e ESP Wells

e Gas Wells

e Plunger Lift Wells
e Flowing Wells

e Injection Wells

Hardware RequiremMents ...... ..o 8
RAM BOX DESCIIPHION ...t et e e 10
Sensors and Hardware Installed with RAM ... ., 11

1) Wireless Remote Fired Gun

2) Computer Operated Motor Valve

3) Nitrogen supply and Pressure Regulators

4) Dynamometer Sensors

5) Tubing Pressure Sensor

6) Electrical Power/Current Sensor
RAM system deployed for a typical Rod Pump Application....................ccooeeeene. 17
Setup & Connecting to RAM LOCaIlY ..o 18
Step by Step Procedure for Local RAM Setup .........cecoiiiiiiiiiiieiieieie e ee e 18
POWET UP SEQUEBNCE ...ttt et ettt eeens 19
LED Flashing and Steady CodeS ...t 20
Example of Direct Connection of TAM 10 RAM ..o 22

e Connect Laptop to RAM Wi-Fi

e Start the TAM Application

e Select well

e Login to RAM

e Password

e Select Sensors and Test Validation
e Manual Liquid Level Test

e Manual Dynamometer Test

Example of Connection via Cloud from TAMto RAM ..., 30
e Connecting to RAM remotely
e Connect to Cloud
e Password
e Login to RAM that is Online
¢ Examples of other RAM Connection Conditions
¢ Loginto a RAM that is Offline
e Wakeup/Login to RAM

MS1995 Rev A RAM Features and Help Guide



((©))

ECOCHOmMmETER

Table of Contents Page

e  Well Conflict Resolution

e Failure to Wakeup RAM

e Viewing Sensors that are Active
e Battery Status

e Update or Select Sensors

Example of Manual Remote Acaquisition of Fluid Level, Dynamometer and Tubing

PSS UIE ... e 45

Step by Step Procedure for Remote Data Acquisition ..........cocvoiiiiiiiiiiiiiiiininns 45
e Perform a Manual Fluid Level Acquisition using RAM ... 46
e Perform a Manual Dynamometer Test using RAM .. 49
e Simultaneous Fluid Level as Dyno is Being Acquired — .......oooiiiiiiiiiiiiiee 52
o Completion of Remote Acquisition Session ..., 55
o Report GENEratioN ..o 57

Defining and starting a Schedule ... 57

Schedule Setup

Recommended Procedure to Setup LL Schedule on RAM ..., 58

Specifying Liquid Level Schedule Parameters
Recommended Procedure to Setup DYN Schedule onRAM  ...........ccciiiiann. 61

Specifying Dynamometer Schedule Parameters

Example of Scheduled ACQUISITION .......ccuiiuiirii e 63
e Schedule Starting to Run
e First Liquid Level Acquisition
e First Dynamometer Acquisition
e All scheduled tests completed

View and Retrieve Scheduled TeStS .....oovvriii e 66
e Schedule Calendar VieW o 67
o Schedule Table VIEW ... 68
Pause and Modify SChEAUIE ..o e 70
e Recommended Procedure to Modify Schedule ..., 70
o Example of schedule modification ... 71
Monitor and Retrieve Data from Schedule .........c.ooiiim e 78
Step by Step Procedure to Download Scheduled Data .............ccooeeiveeiiieiiennieeneenn, 78

e Downloading data from RAM
o Start downloading
o Downloading Progress
o Downloading Completed
e TAM History Bar Updated with Downloaded Data

MS1995 Rev A RAM Features and Help Guide



((©))

ECOCHOmMmETER

Table of Contents Page
Stopping SChedUle ... 83
Viewing Previously Acquired Schedules within TAM ..o, 84
RAM Liquid Level Data Management .. 84

e Liquid Level Session View

e Display of Individual Records

e Scheduled Liquid Level Records Expanded in TAM
RAM Dyno Data Management ..o 91

e Dynamometer Session View

o Display of All Strokes and Overlays

e Playback

o Display and Analysis in TAM Window

MS1995 Rev A

RAM Features and Help Guide



((©))

ECOCHOmMmETER

Overview of the Echometer RAM (Remote Asset Monitoring) System

The RAM system is the newest addition to Echometer's existing suite of wellsite wireless
monitoring tools that include TAM software and sensors designed for real time analysis of well
performance. Application of these tools requires a person to be present during the acquisition and
analysis at the well site. The existing TAM wireless system consists of:

(1) TAM - a windows-based control and analysis application and
(2) Wireless sensors system with a base communication device.
(3) A laptop computer

To perform extended monitoring requires one to have the entire TAM wireless system at the well
site with supervision by an operator that manually acquires the records at appropriate time
intervals. With the introduction of the RAM system, this is no longer the case.

The addition of the RAM system leverages the capabilities of the current system The RAM
extends the reach of TAM allowing the user to remotely acquire and analyze data and to set up
un-attended scheduled acquisitions of dynamometer, fluid levels, pressure and electrical
power/current.

The RAM integrates with the current sensor system, providing a bridge from the TAM running on
the laptop and the wireless sensor system. The RAM sits in the middle between TAM and the
wireless sensor system. On one side the RAM interfaces with the wireless sensor system. On
the other side the RAM interfaces with the Echometer Cloud or directly with a laptop. With this
device-in- the-middle it is no longer a requirement to leave the entire system at the well for
extended monitoring periods. Once the sensors and the RAM box are deployed at the well the
user sets up schedules that enable RAM to collect data automatically over extended periods.
The user is able to check in on the system remotely, via the cloud, and retrieve acquired data to
be analyzed locally.

The RAM provides several services leveraging Echometer’s current wireless product.

(1) The ability to acquire data through direct access of the wireless sensor system. The RAM
bridges the gap making it seem the laptop were directly connected to the sensors. Once a
RAM is deployed, with sensors installed on a well the user can remote-in at any time to directly
acquire tests.

(2) The user can set up and modify scheduled acquisitions for dynamometer, liquid level and
other tests. Schedule parameters configure the acquisition interval and duration.

(3) While a schedule is active on the RAM the user can log in remotely, via Internet, or locally
through the RAM’s hot spot, to retrieve acquired tests and/or modify the acquisition schedule.
The remote option eliminates the need to drive to the well.
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RAM Communication

Installed at the well Remote or Local Computer with
communication TAM software

Wireless Sensors installed RAM and T e

at the well. Wireless Base Two-way
at the well communication

~ o Il
' o |l

Communication via Wi-Fi
available at the well.

The RAM system, shown schematically in the previous figure, has several objectives for improved
analysis and optimization of flowing and artificial lift wells:

+ Automatically acquire data without user intervention

* Monitor individual well performance trends over extended periods of time

* Provide remote access to test equipment deployed in the field

* Monitor acquired data remotely and download it to user’'s computer

* Manual Data Acquisition override

» Increase productivity and safety of field personnel by reducing travel requirements

These objectives are satisfied by using a programmable system for stand-alone wireless data
acquisition and communication via the Internet.
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RAM Applications

Although the examples presented in this document refer primarily to application for rod pumped
wells, the RAM system is applicable to all types of production operations as outlined in the
following section.

Rod Pump Wells

» First Delivery Monitoring

*  Well Pump Down Tracking

+  POC/Timer Set-Up and Evaluation

* Power Analysis

* Pressure Transient Tests (Buildup/Drawdown)

* Fluid Level Depression Tests
Gas Lift Wells

+ Start Up Sequence

* Intermittent Monitoring

* Pressure Transient Buildup Tests
ESP Wells

» First Delivery Monitoring

*  Pump Down Tracking

*  Fluid Level Trends

* Pressure Transient Tests
Gas Wells

* Liquid Loading Trends

* Monitor Batch Treatments

* Pressure Buildup Tests
Plunger Lift Wells

* Plunger Cycle Monitoring

* Liquid Level Monitoring

* Pressure Transient Tests
Flowing Wells

* Flowing Pressure Trends

* Pressure Transient Tests
Injection Wells

* Injection Pressure Trend

* Injectivity Test

+ Fall-Off Test
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Hardware Requirements

The RAM system includes the electronic devices that are briefly listed here:

Laptop Computer

Running \Windows 10 Operating System
Runs the application TAM - Echometer’s main
acquisition and analysis software.

Network Connectivity (wireless and direct)
USB Connectivity

RAM box (data logger)

Single Board Computer system built to be deployed in

y N the field (at the well). Contains just enough control
software to acquire data unattended.
Communicates directly with TAM via laptop and
indirectly with TAM via CLOUD.

. . Is able to autonomously acquire data using Echometer

Wireless System. Provides remote access to data
acquired at the well and to Wireless System.

Base Station

Hub / Controller base for Echometer Wireless System.
(Replacement for wired Well Analyzer)

Plugs into computer using USB.

]
Sensors
Wireless sensors which communicate with Base Station

using proprietary protocol.

CLOUD
] /
\, — Central cloud-based server application
— A which provides the necessary node linking
\ i the RAM deployed in the field to TAM
e // running on a laptop in office.
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The following figure shows the equipment that is normally deployed in the field with the RAM for
monitoring the performance of a rod pumped well and are briefly described in more detail in the
following pages.
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RAM Box Description

The RAM box includes a single board computer system built to be deployed in the field (at the
well). The internal computer system contains just enough control firmware to acquire data
unattended and communicate with external laptop or with the cloud via internet connection.

The RAM utilizes existing wireless equipment for data acquisition and has the ability to run two
weeks without external power such as solar panels.

For acoustic fluid level acquisition has the ability to control an external motor valve during liquid
level test to isolate the casing annulus from production flowline while the acoustic data is being
recorded and the casing pressure is being monitored.

The RAM'’s electronics are housed in an enclosure that withstands environmental conditions of
temperature, wind, rain, etc.

RAM BOX

BaseStation ]
ouch Paneland LEDs

Includes:
1jInternal Battery
2)WIFI

3)GPS

4jCell Madem

The RAM box is controlled via the touch panel buttons and LED indicators as described in more
detail later in this document. Power management is one of the main considerations of the firmware
that runs in the Single Board Computer and controls the status of the system, such as turning off
the Wi-Fi after five minutes of inactivity, or putting the RAM in a low power mode when not
communicating with the cloud.

Wi-Fi button is used to turn Wi-Fi back on when it has gone off to save power after 5 minutes of
inactivity.

10
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Sensors and Hardware Installed with RAM

All existing Echometer wireless sensors can be deployed with the RAM system. Unattended
operation may require providing additional elements such as a motor valve, a nitrogen gas supply
system and some type of external power source: batteries or solar panels for extended duration
testing.

1) - Wireless Remote Fired Gun

The standard Echometer WRFG is used. Since multiple acoustic fluid level measurements will be
acquired automatically without operator intervention it is necessary to provide Nitrogen gas at a
regulated pressure via a permanent high pressure hose connection to the gas supply bottle as
shown in the following figure.

Wireless Remote Fired Gas Gun

Wireless Antenna

Nitrogen Gassupply
connectedvia pressure
regulator

&

Nitrogen and Pressure Re

= g

gulators

11
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The gun should be mounted vertically as shown in the picture. This prevents accumulation of
moisture within the firing mechanism and the possibility of freezing under cold ambient
temperature.

The user should verify a) there are no gas leaks at the filler connections and b) the chamber
pressure stays constant once it is charged with gas. The gun’s dart valve O-Rings should be in
good condition and properly lubricated. (Please refer to the WRFG maintenance guide and video)

2) - Computer Operated Motor Valve
Acquisition of acoustic records in the annulus of pumping wells (rod pump or ESP) requires
momentarily closing the flow of gas from the casing to the flowline. This action has several
objectives:

e Reducing the acoustic background noise

e Preventing the reception of interfering echoes originated downstream in the flowline

¢ Maximizing the amplitude of the pressure pulse traveling downhole

e Stopping the gas flow out of the casing

e Monitoring the change in casing pressure when the casing is shut-in

Several types of motor valves can be used.

Motor Valve Connection

Nitrogen Gassupply
connectedvia pressure
reducer

Solenoid Valve
MNarmally Closed

Gas andLiquid
Flowline

Casing Annular Gas
Qutlet

The valve illustrated here is a normally-open valve with a pneumatic actuator. The operating gas
pressure is provided from the Nitrogen tank via a pressure reducer set at the recommended
pressure for proper valve operation. The gas pressure is applied to the valve dome via an
electrical solenoid valve that is normally closed. When the computer issues the command to

12
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“Close the Casing Valve” 1) the solenoid valve is opened, 2) the Nitrogen gas flows to the motor
valve dome and 3) the motor valve closes. The completion of this action can be verified in TAM
by monitoring the reduction in background acoustic noise, as discussed later in this document,
and the fact that the casing pressure generally will increase as shown in the following figure.

The figure below shows a typical increase in casing pressure after closing the casing valve during
acoustic fluid level measurement.

SESSION 11222018 01:21:14PM | 112272018 02:27:32PM [ 112202018 0255056PM S LL History
TestInfo | o Comments: |Pressure transducer WPT504 is on casing right before the control valve. acquired manually w | Repot |
5-_,0 Pressure Buildup
5644
56.24
i
56+ 05 &
] A E
g 558 . . { I J &
. )
55.6 - L & E
. L
0
554
T T T T
00:00 00:20 00:40 01:00 01:20 01:40 02:00 02:20
Deita Time
Casing Pressure 55.5 psi(9) Adjust Straight Line End Point
Change In Pressure 0'334 psi { e - Left ] [ Right - > !
Change in Time 02 :00 s
. 3 Gas Flow 3.9‘ MsctD
Modify Casing Pressure |

NOTE: If the casing pressure does not increase it could be an indication of :
1. The casing valve did not close upon computer command due to valve malfunction, lack of

Nitrogen gas, or other causes.

2. There was no flow of gas up the annulus and out to the flowline.

In some cases, it is possible for the pressure to decrease significantly. Usually, this is an indication
that the fluid level is dropping when the pump flow rate exceeds the inflow of liquid from the

formation.

13
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3) - Nitrogen supply and Pressure Regulators

Nitrogen gas should be used to fill the chamber of the wireless remote fired gas gun and operate
the flowline shut-off valve. (NOT CO: because it's pressure is dependent on the ambient
temperature, it will freeze the flow restrictor in the automatic fill attachment and pressure
regulators are unreliable)

The size of the bottle should be sufficient to supply gas for the duration of the testing. The following
graph can be used to estimate the number of fluid level acquisitions that can be performed with a
given standard size nitrogen bottle and a given chamber pressure.

Number of Shots Using Nitrogen Gas to Charge the
Compact Gas Gun or the Remote Fire Gas Gun

b — - -N22 Cylinder wi CGG
1400 I — - -N88 Cylinder wi CGG
- AR — - -N122 Cylinder wi CGG
& 1200 I ——N22 Cylinder wi RFGG
= 44 ——MN88 Cylinder w/ RFGG
S \1, . ——N122 Cylinder wi RFGG
o 1000 A
- \
2 \\ \
£ 800 o
g ™
2 AN
= 600 NN
] \‘\ -
= % *a
(=] 't\ -
ﬁ 400 \ SUSN -
E Y &M‘l“‘-
* 200 \':\-{‘ s )
o | _ _
0 - ~ e e

0 100 200 300 400 500 600 TOO 200 900 1000 1100 1200 1300 1400 1500
Volume Chamber Charge Pressure - PSI

Two independent pressure reducer/regulator are required: one to supply the gas for the wireless
remote fired gun and a second to supply gas to the motor valve operator.

To supply the gas to the gun chamber the user should initially set the regulator for 150 psi over
normal operating casing pressure.

During the RAM setup procedure several acoustic records should be acquired manually to verify
that the liquid level echo is clearly distinguishable from the background noise and other echoes
that may be present. The chamber pressure should be adjusted (increased or decreased) to
obtain a distinguishable echo from the liquid level and other wellbore cross sectional changes.

14
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It is important to check for leaks at all connections using a soap solution in a spray bottle.

4) — Dynamometer Sensors

All Echometer wireless dynamometer sensors can be used in conjunction with the RAM. Due to
their inherent stability and accuracy the horseshoe dynamometers (30K or 50K) are preferred for
long term scheduled acquisition.

Wireless 50 K Dynamometer Wireless PRT

All of the wireless sensors are moisture resistant but should be protected from heavy rain using
plastic enclosures. The wireless antenna should be oriented for line-of-sight communication with
the RAM box. External batteries that are also moisture resistance should be connected to each
sensor when long term measurements are to be performed.

5) Tubing Pressure Sensor
The Echometer wireless pressure sensor should be attached to the sampling valve at the pumping
tee to measure the variation of tubing head pressure during every pump stroke.

15
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Tubing Pressure Sensor

Wireless Antenna

External Battery for
long term operation

The pressure record, in conjunction with the surface dynamometer card provides additional
diagnostic information that can help troubleshooting problems in pump operation.

6) — Electrical Power/Current Sensor
Electrical power measurement provides invaluable data for optimization of beam pumping
installations. The main objectives of the measurement generally performed in conjunction with
dynamometer acquisition are to:

¢ Identify overloading and misbalancing of the gearbox

e Determine the power consumption and operating cost $/month and $/Bbl.

e Determine the overall efficiency of the pumping system

When measurements are performed with the RAM system, the wireless power sensor should be
installed using the permanent external connector. Best wireless communication is achieved by
locating the RAM box so there is direct line of sight with the antenna of the power sensor.

Wireless Power Sensor installation may be done safely, while the pumping unit is operating, using
the external water-tight connector. The sensor is powered up then data acquisition and

16
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transmission are initiated by depressing the “Acquire” button. Generally, power/current are
acquired simultaneously with dynamometer data.

RAM System Deployed for a Typical Rod Pump Application

For a rod pump application, the RAM and sensors described in the previous section will be
installed at the well and will be programmed for standalone acquisition of fluid level, dynamometer
and power data.

The TAM program will connect the laptop directly to the RAM. Manual acquisition of fluid level
and dynamometer data will verify that the system is operational and all sensors are
communicating correctly with the RAM. Then a schedule of measurements to be performed
automatically will be designed and set up in the RAM. After double checking that everything is
properly set up, execution of the schedule is started so that the first records are acquired
automatically.

The automatically acquired records are downloaded so the user can analyze the results to verify
the accuracy and quality of scheduled data. If everything is satisfactory, the user logs out and
the RAM box is left at the field to automatically continue acquisition in accordance with the
schedule. Otherwise, adjustments are made to the sensors and the schedule is reset.

The following schematic illustrates direct connection from TAM to RAM via Wi-Fi and wireless
communication of the RAM box with the sensors installed on the well.

At the Well Stand Alone Operation

Commurecation Acquisition & Contrel System [ RAM ]
Integrated with Echometer TAM software

At Wall: Laplop lo RAM

(tapiog af woll connacting i RAM wsing WIF] fotspod)
= oy ik A
¥ - setup wireless dala acquisiion sysiem
| = afcramiboanc] ety Schidube
1) User prepares i = sladus of Unatlended Operation

- nelrieve aoquired dala

Schedule of = ecilfupdate acquisition schadule
Measurements of = oo, beave RAM unatiended
Fluid Level and
Dynamometer and
downloadsto RAM

2] RAM executes [s
schedule and saves L
alldata

3) Userretrievesdata
from RAM

4) Analyss performed RAM
using TAM

ft

Y

T.p] 7 1)

fr
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Local Setup & Connection to RAM

All running and active schedules on the RAM should be removed before starting a RAM setup.
For best results and reliable communication, the RAM box with the base and sensors should be
placed in a location where there is cell coverage and a minimal level of wireless and radio traffic.
The system provides the necessary tools to identify and select radio channels with minimal
interference.

Step by Step Procedure for Local RAM Setup

1
2
3.
4

= © ® N o O

11

14.
15.
16.

Batteries for all sensors and the RAM should be fully charged.

. Verify the Base is plugged into the RAM.

Power up the RAM (this can take up to 2 minutes).

Connect to RAM’s local hotspot (if Wi-Fi button is not green, the user may need to
press Wi-Fi button on RAM). User will have 5 mins to have TAM connect to RAM
before it goes back into power saving mode.

User’s laptop needs to connect to the RAM Wi-Fi connection.

Start TAM Application.

Select “Setup Hardware” button.

Select the “RAM” option from the dropdown list.

On the Login screen enter the password for the RAM.

. Validate the hub address and the network configuration. Verify the latest version of

the RAM Application is on the RAM.

. Verify the Base is being detected by the RAM.
12.
13.

Select the Base icon.
Turn on sensors that will be used with the RAM test.
a. If the Base is not connecting with a sensor, select “Pair” and the sensors
should show up in left hand panel.
b. Validate the sensors have a good battery charge and signal strength.
Perform zero offsets on the sensors used in scheduled acquisitions.
Attach the sensors to well.

Verify the RAM, Base and sensors have a good line of sight to each other.

18

MS1995 Rev A RAM Features and Help Guide



((©))

ECOCHOmMmETER

Power UP Sequence

1)

2)

3)

4)

When the Power button is pressed, the start up cycle begins. A light sequence is initiated
as the instrument powers on.

The Power LED will flash Green during the start up sequence, then sit at full on Green
while the instrument is powered on.

The Battery light will display according to the current power management setup.

When the Wifi Local LED is yellow, the RAM is now available for Local Hotspot connection.

When the Power button is pressed, the startup

cycle begins. A light sequence is initiated as the —

instrument powers on.

The Power LED will flash Green duringthe start ——

up sequence, then sitat full on Green whilethe
instrument is powered on.

The Battery light will display according to the
current power management setup.

When the Wifi Local LED is Yellow, the RAM is
now available for Local Hotspot connection.

See the LED Power explanation to become
familiarwith the LED colors and behaviors.

o= |

Power on the RAM instrument by
pressing the Power button.

I(F

S

RAM

—
Wifi Local —— "..E."

# Base Status

el— AUKX—— 2 @

TEHOMETER COMPANT
www.cchometer com

See the LED Power explanation to become familiar with the LED colors and behaviors.

The table on the following page details the meaning of the various combinations of LED colors
and flashing sequences that indicate whether the RAM is operating correctly or it needs to be
reset by the user.

19
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LED Flashing and Steady Codes

On System Startup, the MCU cycles all LEDs red, then green, then blue

Power/Wakeup Color Solid Slow Flash Medium Flash | Fast Flash
Powered Off (No Scheduled Wakeup)
Red - - - PowerOffPending
ModemPoweringUp
Green PoweredOn OoR PowerCOnPending -
Sleeping
Yellow - -- PowerBinPressed -
PowerOnNoTimeout
Magenta - -- (awaiting FW -
upload)

Battery Color Solid Slow Flash
RAM Off, Running on Batteries

RAM On, Running
Red Charging-VeryLow on Batteries, Charge
VeryLow
RAM On, Running
Orange Charging-Low on Batteries, Charge
Low
RAM On, Running
Yellow Charging-Medium on Batteries, Charge
Medium
RAM On, Running
Green Charging-Hi on Batteries, Charge
Hi
Cloud, RAM On Color Solid
Disconnected from Cloud
OR
RAM is off
RAM Trying to Establish
Yellow Connection to Cloud
Green Connected to Cloud
Cloud, RAM Off Color Solid Slow Flash Medium Flash Fast Flash
White - - - -
Red - Power up - Poll Failed
Green - - - -
Blue - - - --
Yellow - - - --
Cyan Server Contacted Modem Sleeping Init Complete -
Magenta - = - -
Orange - - - -

20
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WiFi Local

Color

Solid | Medium Flash

RAM is off
OR
WiFi Local is off

Wifi Local on, ocne or more
connections

Yellow

Wifi Local button
pressed

Wifi Local on, no
connections

Base Status

Color

Green

Solid

RAM is Off

OR
Mo Base Connected

ar
Base powered off
OR

Base not detected

Base is connected and
powersd on and has been
detected by the software

ALK 2

Green

Solid

RAM is Off
OR
Valve Relay is off

Valve Relay is on

Users will not see RAM in this state (this is manufacturing)

ALK 2

Color

Solid |  FastFlash

RAM is off
OR
Mo updates in progress

RAM firmware update failure
— restart required

Aux 1

Green

RAM fimmware
update in progress

RAM firmware update
suczessiul - restart required

Bilue

MCL firmware
update in progress
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Example of Direct Connection of TAM to RAM

Connect the Laptop to the RAM Wi-Fi before starting up the TAM application to perform wireless

acquisitions.

If the RAM Wi-Fi connection does not appear, it may be necessary to power cycle the RAM by
pressing the Power button on the RAM instrument again.

Currently connected to: & =
i wi.echometer.com
2 Internet access
Wireless Network Connection ~ 13
Echo Guest Connected !
Echo Office 1.“‘_
RAM_1001 o
1§ Information sent over this network

might be visible to others,

| Connect automatically

HP-Print-10-Officejet Pro 8620 o

HP-Print-8B-Officejef ¥ Connect mﬂmjﬂi
Connecting to RAM_1001...
Open Metwork
I
"
Currently connected to: *2
—— F=¢ RAM 1001
| Mo Internet access
|
| Wireless Network Connection -
RAM_1001 Connected ‘il

RAM connection is how open:

Disconnect

22
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The Windows system Network menu reveals a Hot Spot created by RAM 1001 and creating a
local WiFi network. It is possible to connect the laptop to this network.

Lagtop connects to Hotspot
{Local Connection Cnly)

- -4 4
rrdin atinm
A TIOT

= ‘ rL:l" "“” RAM creates Hotspot

Once the laptop is connected to the RAM hotspot, the user will have 5 minutes to open the TAM
software and start setting up the RAM and necessary sensors for testing.

Start the TAM Application

To communicate with the RAM the laptop must have installed TAM Version 1.8 or later

()

ECHOMETFTER

TAM

TOTAL ASSET MONITOR

Version #: 1.9.26
Build Name: Release
Build Time: Jun 26 2024 17:34:28

TAM is up to date

23
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Select Well

The user will need to select en existing well or create the well they would like to perform the test
on.

Methods to select an existing well:

m] *  Search by typing
Vogtsberaer @ * Directory Tree
Gun * GPS
L N . Pop-Up
* Search
*  Globelcon
TR ] [ ——

= -
= ———— Switch to Nearby Well? S o
Search o =) GRS Or
¢ of memcmeas| M GPS Signal
[ oot
- Avaliable Wells
i AVoR AR Al o Busich
L EEE
[ v wan
AVo A
LN: 46220t AV
— - p— - 1 " ot A8
0o ol e New Buildidng C
voaas A

Search x
5 St s | [ S Gne et | M0 GPS Signal
+ uam ¥

LL on: Nearby Wells
06/29/11 o
08:56:58AM

Zoom Edit

Hew Bullgigng

in
= Conamete anr
e Tag Current Well Location

Or Create a New Well:

“ v Pick Well Configuration
Pick a Wel
s Rod Pump Templates
Load | | Delete | [ |
r || ! |
Search |
Basic Rod Pump Coning Liner 1 Matiple
- Tubing Taper Peddorations
Create New Well RO DU Tame iy
Well Name | bl L] !
Group - “Basie Gas | O " Basie Gas Lin 'wlnlll L«ﬁ;u&.ﬁ. “Basic Plunger Lin Manobere
o et/ Tapes
Other Pump Templates
Subgroup -
No GPS Signal [ Create |
Tag well at current location e 4 d |
BasicPCPump  BasicESPPump  ESP with Casing  Basic Jui Pump
Liner / Tubing Tap

Unaccounted Wellbore Friction Bl Vol Later |

Unaccounted Wellbore Friction

vi1-3

Vi1

V11 y
¥
1 Vogtsberger 11 AV
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Login to RAM

Click Setup Hardware. Select RAM from
the Select Hardware dropdown menu.

Password
Enter the RAM Authentication password and click Login.

If TAM cannot connect, double check the computer is still connected to the RAM local Wi-fi. If the
RAM has timed out and does not appear as a Wi-fi network option, it will be necessary to Power
cycle the instrument again.

Setup Hardware

On the Select Hardware dropdown list select RAM.

Note: Cloud had been previously selected but not connected which is indicated by the graphic
showing a red x between TAM and Cloud.

Upon entry of the password, selecting Login will start the login process to the RAM.
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When TAM is connected, a green checkmark will appear between the Laptop and the RAM icons.

Setup Hardware

| meiflew/|

HNickname:

RAM 1001 [RAM 1001

=Setup Cloud Connection

Network ;. Cloud Address:
[ Echo Guest - ‘ |dalaloggerhub capsher.com

Status: Connected via WiFi Status: Connected to the cloud

~Specs

Software: 1.9 335 SE50b26 Serial: RAM 1001
Firmware 3.7 Hardware: 124300

On successful login to RAM 1001 the screen changes to show RAM information. The are two
panels of information.

Setup Cloud Connection: Shows the current cloud connection configuration set within the RAM.

Specs: The Specs section of the Setup Hardware screen lists the Software, Firmware, and
Hardware versions.

Note: the connection between the RAM and the Base Station shows a red X indicating not active

connection.

Follow the steps on the next page to verify current versions are up to date.
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Select Sensors and Test Validation

Setup Hardware

e e e (W] | |

No Friendly sensors online

No sensors c&nnected.

The sensors to be used for testing should be installed, powered up and in communication with
the RAM box.

Setup Hardware

Select Hardw are
RAM -
x

., WRFG MAGSOL Avaiable and Unavailable v

&
# B E=E -— =
—— 7 wep1T0 unam e b~

X

T WPT 504

e ||| | = oo e

WHT 50-001 x

i o ¥

x

WPP 110

Sensors that are active are displayed at the left. Sensors that have been used previously but
are not being used at the present time are listed to the right.
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WRFG MAGSOL

WHT 50-001

B o ]

& Bl =

= WPT 504
d" ¢ EDai =)

x|

Setup Hardware

(— Zero Dffset

Last Offsar

-0.17 xo

Last Offset: Ostober 20, 3018

— Coefficierts
o [25460 |

2 [BE0 ]

¢3 [D.0000 |

WPP 110 X

| Base Overview
Discover Sensors

= B

qui Rate

{ Dynamomster: | 240 Hz v CBE: |80 Hz ~

Sensor Firmuare
[‘ Semsor Firmware: 6:5-17

Rename Sensor

( WHT 50-001

Each sensor’'s parameters and calibration coefficients are displayed when a sensor button is
clicked on the left panel. Make sure that the sensor is unloaded (atmospheric pressure or zero
load) before the zero offset is acquired and saved.

Manual Liquid Level test

To perform a LL Test using the RAM:
1. Select the LL module for the well.
2. Select the wireless gun you would like to use for schedule acquisition.
3. Perform a LL test to verify everything is setup correctly.

TAM - MyWells : Thorman B3 - RAM

(((cHomeTsR)))

Alpha Sep 62017 17:29:42 [ (5] 3

F10End Pressure
Buildup
X, 7
N

Distance To Liquid 5030 #MD

9.439 13 159.69

A by
\J WYW

Setup Hardware ql ACQ ‘E
3 Sensorsconne - ‘
Liquid Level
Pick Well o N - Test Info
Th B3 s
orman B3 -
Dynamomet ter
RAM L4
Gun 6 i‘”,k* ——
T 1 CBE
FSA e
PLIFT 40
20
>
z
it 20
History.
Y,
40
D
Scheduler
OO
Fiz
No Production Uilte:
Data
LL:09/13/17 06:13:52PM F1
Help

& Method 1 - Collar Count

[ Method 2 - Downhele Markers

Plot Controls.

0 Method 3 - Acoustic Velocity
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Manual Dynamometer Test

To perform a DYN Test using the RAM:
a. Select the DYN module for the well.

b. Select wireless load cell and optional sensors.

C.

<7* TAM - MyWells : Thorman B3 - RAM

(((BcHOMETER)))

Perform a DYN test to verify everything is setup correctly.

Alpha Sep 62017 17:29:42 [ 5] FX

[ e v | o] [ oo o o] [ o ]| o M
3 Sensors connected
Liquid Level (X oiristory
0 Z’:\/ Test Info T 4 Comments: | | Report
Thorlrarm B3- e A [ Fiew [ petails [ chamber [ Analysis Plots | Raw |
cun o T — Test Duration _Total S1ﬂnkes Avgs'resésspm o (I Eems
I 00:00:24 -
— T cBE o Tubing Pressure
Stroke Length =86.00 5 T
. B LiVe,
///\/\\ Ll T T— e L T }‘; ]
PLIFT
|
i
10 ‘
I seM | 6.96
L e L
o | | | EPT Fillage 20 =
~ : } } EPTPum Disp. | Q7 souo
PDP= s
" 2426 psi(9) |7 6 | | | MPT Pump Disp. | 439 soun
| | |
e | FoMax=49kp |
LE: 5030t _ ) “Q#vc\ose I
= v Scheduler A | |
6 2] | | |
Fi2 | ‘ ‘
Ne Production Utities k cose | 1 1
153 psig) —[E¥ Open i i
LL:09/1347 06:13:52PM [§ 71 PIPFL= £P1=14890n | - r pa MPT:-V"‘“E "
Hel 125psi(0) b 0 20 40 in
> —_— Stroke: 2 06:17:45 PM clock B Car ool ois)

Having completed the manual acquisitions, the user ca
measurements or perform additional tests as required.
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Example of Connection via Cloud from TAM to RAM

An Internet connection and the TAM Program Version 1.8 or later is required.

Communication Acquisition & Control System
Communicates With Central Server
TAM Accesses RAM, Fisld Systems via

Server o
1 e
' RAM
- o k: J
| I
RAM
e’
Laptop to Server:
- login o sener
= MapTabular View ol RAM Instalkalions RAM
- Download acquired data files from FAM siles
= Mondlor basic RAM Stalus, Evenls and Specilic Condilions at —

Wl
= Control RAM 107 direct dala acquisition

Connecting to RAM Remotely

+ The RAM has been installed at the well and is connected to the cloud.

+ Wireless Sensors were installed on the well and are active.

+ The RAM may have been programmed for standalone acquisition of fluid level,
dynamometer and power data according to a schedule.

+ The RAM may be dormant or may be online depending on the time of day and the power
saving settings.

+ The RAM may be executing the schedule and be in data acquisition mode or may be
awaiting commands from the user.

*  RAM is connected to Cloud via Cellular network.

» User connects to RAM via Cloud.

« User manually acquires fluid level and dynamometer data remotely.

» User sets up fluid level and dynamometer measurement schedules in the RAM.

« Schedules are activated and automatic measurements begin.

* User logs out.

+ At alater time, user logs-in retrieves data and/or modifies schedules.

* User logs out.

30

MS1995 Rev A RAM Features and Help Guide



((©))

ECOCHOmMmETER

Remote Acquisition and Monitoring

T RAM Connects with Central
Server using 3G/4G

— z
— —
O Central Server M )
L1 /

RAM

RAM: When Configured With Cloud Server

- Logs into Server via cellular network

- Heart Beat, Beams up Vitals

- Uploads Acquired Data

- Looks For Request Of Direct Control From Remote TAM Session
- Provides Pass Through For "Near" Realtime Data Acquisition

Since RAM has already been installed at the well the user should load the well file for the same
well.

Using TAM Version 1.8 or later, pull up the well file for the well where the RAM is installed.

Using the TAM 1.8 Software

1- Pull up well file

=T

[
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Upon connection the RAM will verify that the well selected in the laptop corresponds to the well
where the RAM has been installed.

If NOT, then the program will alert the user of the mismatch and display a warning message as
discussed later in this document.

Connect to Cloud

Select Hardware - Cloud

LLAYEE 551 Y

iy Edt

Betup Hardware *®

Selecting Cloudfromthe dropdown will acthvatethe
Scheduler. Theoperator will need to Loginto the Cloud
and accessthe RAN to create a schedule.

Note: No current connection between TAM and Cloud as indicated by red X on link icon.

1. Establish an internet connection on the laptop with TAM Application installed.

2. Select Cloud from the Select Hardware dropdown box.
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Setup Hardware

Select Hardware
Cloud

Wb Login
User Name:

tony@echometer.com

[] show Password

The operator will need to Login to the Cloud and access the RAM to create a schedule for
unattended acquisition of fluid level and dynamometer records.

3. Enter User Name and Password and click “Login”

Password
Connection requires entering the user’s access code for security.

Echometer and user can set the password to the RAM via ram.echometer.com. Users will need
to have the appropriate credentials to login. Users will only be able to see the RAMs that
Echometer has granted them access to.

Logging into the Cloud will connect to the Server/Hub that serves as a secure pass-through to the
RAM. Each RAM has an internal computer that listens for the Wakeup command that will come
from the Server/Hub. Once the Wakeup command is received, the RAM computer will boot up
and connection to the RAM will begin.
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Setup Hardware

Select Hardware “\
Cloud © l)

Blackard Unit #104 Offline waeur |
RAM 1074 Last Connected: 06/25/21 19:04 Mext Connection: Unknown

No active well Offline WAEUF |
ts4900-5035%eb Last Connected: 04/24/20 18:31 Mext Connection: Unknown

Thorman B-3 I::I Offline WAKEUF
RAM 1049 Last Connected: 06/27/21 15:04 Mext Connection: Unknown

RAM1003 Bench Test %) Online wan_]
RAM 1003 Mo power off scheduled

No active well |::| Offline WAEUF |
RAM 0324 Last Connected: 02/12/21 23:.47 Mext Connection: Unknown

Cloud connection is now complete. The Setup Hardware screen shows the users RAMs and their
states. If a RAM is currently in Low Power Mode this is indicated by the label “Offline” with an
active “Wakeup” button.

The screen displays only the RAMs that are accessible by the user and are currently active:

1. Alist of RAMs the operator has access to is displayed.

2. Each RAM displays an Activity Status and the option to WAKEUP or LOGIN.
* No Active Well - The RAM is not being used for acquisition.
*+  Well Name displayed — The RAM is installed on a well and being used for

acquisition.

* Internal RAM Battery % displayed.
« Offline — The RAM is not connected to a user and is in Low Power mode.
* Online — The RAM is active and the user can connect by logging in.

In order to connect and login to the RAM it needs to be in Operational Mode. Selecting the
WAKEUP button will request the RAM to transition from Low Power Mode to Operational Mode.
If a RAM is currently in Low Power Mode this is indicated by the label “Offline” with an active
“Wakeup” button.

Login to a RAM that is Online

When the specific RAM that the user wants to control is already Online then connection can be
made by clicking on the “LOGIN” button.
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Select Hardw are
Cloud

Setup Hardware

l FARTON

Last Connected UER2572T TII4

Mexl Conneclion, Unknown

No active well
1s4900-5039eb

Offline
Last Connected: 04/24/20 18:31

Mext Connection: Unknown

WAKEUF

Thorman B-3
RAM 1019

Online

Goes offine in about 2 minutes

LOGIN

RAM1003 Bench Test
RAM 1003

Online

Mo power off scheduled

No active well
RAM 0324

Offline
Last Connected: 02/12/21 23:47

Mext Connection: Unknown

WAKEUF

average_well
RAM_00C2

Online

Mo power off scheduled

LOGIN

Access to the selected RAM requires clicking on the LOGIN icon and entering the user’s access

code for security.

NOTE: When using a computer with the TAM program that had been used previously to login to
the same RAM the password used previously is remembered and is automatically used to

complete the login.

Select Hardware
Cloud

Setup Hardware

[

Thorman B-3
RAN 1010

Offline
ast Connected: 0710121 10:36

Mext Connection: Unknown

WAKEUP

RAM1003 Bench Test
RAM 1003

Connected

crnay is connected

No active well
RAN 0324

—otitme——

Last Connected: 02/12/21 23:.47

Mext Connection: Unknown

WAKEUP

average_well
RANM_00C2

Online

Mo power off scheduled

LOGIN

No active well

Offline
Last Connected: 12/14/20 12:18

WAKEUP

Mext Connection: Unknown

When a user is connected to a RAM the user’'s computer Name is displayed.
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After clicking Login on RAM 1019 the following screen is displayed momentarily until the RAM
connects to the Base station. Note that at this point a red X appears between the RAM and the
base station. TAM is connected to the RAM via the cloud but a connection with the base station

has not yet been established. Most of the time the connection is established almost immediately
and this screen may not be displayed.

Setup Hardware @

Select Hardware
Cloud

Nickname

RAM 1019 [E) [RAM 1070

—Setup Clo

Metwork: Cloud Address:
No network selected - ram.echometer.com

Status: Mot connected Status: Connected to the cloud

~Specs

Software: 1.00.2009212 Seriali  RAM1019
Firmware: 310 Hardware:tg4300

Power
( — on o

After connecting to the base station all sensors that are currently online are displayed on the left
side of the screen as shown below:

Setup Hardware

Coeffisients
o1 [-0osmE | ce [06298%6 |

cz [0.203%69 | cs [-0048572 |

cs [-0532851 | cs [Da7srel |

WPRT 231
u i

-
onLne
Bl E5)

=

= ma =

Base Overview

The user can click on the button of a specific sensor to display its details in the rightmost pane.
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Setup Hardware

s s

WRFG 962
< Bl

CPU Temperature : 70 degF

Sensor Refresh Rate (53 |3 o

General
Bage 10: 206710392
Hardware ‘Jersion: 3

z WPRT 231 x

ONLINE
Bl &=

WPRT 231 x

Firmuare

[-Cument “wersion: 10-24-17

~Radio Frequency Channels

Configuration: 20 Rum Gty Chirme Aszemsm

Group 1: |49 o Crowp2: |44

b
L =

WPP 129 x

=
" 3 ONLINE
¢ (=)

= Wzilable Tects

I+

Liguid Lavel

Feuest Licerme

)

ymamomater

Ertier Liceress

No PLift license susilsble for RAMs

Base Overview I |

[ Discover Sensors I

Clicking on “Base Overview” displays information about the Base Station and the firmware.

Setup Hardware

= |moe elc eom

o WRFG 962
¢ e

"-.'::\ WPRT 231
V4=

WPRT 231 x

b B
ONLINE
e BTIINETY

WPP 129 X

ONLINE
Sl (=

Mo sensors

=

Base Overview

Discover Sensors

Clicking on “Discover Sensors” will display other sensors that may be online but are not currently
paired with the base station.

37

MS1995 Rev A RAM Features and Help Guide



((©))

ECHOMETER
Examples of other RAM Connection Conditions

1) Connected to RAM showing information about cloud connection, firmware date, and power
management setting.

Setup Hardware

mo{2le{E]e{W]

Hickname:

RAM 1019 [} [RAN 1019

Status ! Connected via Cellular Status: Connected to the cloud

Setup Cloud Cq
Network: Cloud Address:
Cellular v ram echometer com

Specs
Software: 1.0.0.2008212 Serial:  RAM 1013
Firmware: 3.10 Hardware: t=4300

Power
I' Powr g on -

Note that the Base Station is not connected. This may be a momentary condition due to delay in
communications or it may indicate a problem with connections to wireless sensors.

2) Connection to a RAM that is continuously Online

Setup Hardware

o 2ol W]

Hickname.

RAM 1003 [E} [RAM 1003

Setup
Network: Cloud Address
Cellular - ram.echometer.com

Status: Connected via Cellular Status: Connected to the cloud

Specs
Software: 1.00.2108152 Serial:  RaM1003
Firmware: 310 Hardware: t24300

Power
|' Pomar aveg or (CE] on

The Power Saving switch is set to OFF so the RAM will be continuously connected to the cloud.
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The first step is to send a “WAKEUP” request to the RAM by clicking the corresponding button.

Setup Hardware

| Mo active well
| AR 3000

si Camnedtid CAMEMT 1345

Haat Conrmction. Unkniown |
|

Mo active well
:R—'.I-I tlieh]

@ Offline

Law Comnéctid 110779 1147

waaoe | |
e 1
Conrmction: Unkeiie |

Deep_wedl

| i -pvacieus 1

-l local

| Waggoner A NCT-3 8798

Offline
Lt Cofnictied: DBAEAT 1153

af Conisttion: Unbniwn |

e ] ;:

Offline

Lot Cannected 1171019 1313

at Conrmction: Unknown |

Lo ! |

Mo active well

Offline
Lait Corneclid TS 1041

Connaction: Lnvknown |

1|
wsem |

Selecting the WAKEUP button will request RAM 1011 to transition from Low Power Mode to

Operational Mode.

Setup Hardware

e e s

| Mo active well
| R 1000

Offline
Lait Carisctid CAMBMT 13°45

Mt Cenrction Linkiiow |
|

Mo active well
RANM AT

Waking Up

casom. |

Deep_well

| e

e -cre T local

| Waggener & NCT-3 8792

Offline
Laid Cornmsled CRARAS 1133

Haat Conrechion: Unbniwn |

Ofline

Lawt Carnected 1031019 1313

Haat Connction: Unknosn |

Mo active well

Offline
Lait Coarnectid 10100 10041

Hgat Conmichion: Unkngan |

The RAM 1011 has received the request to transition from Low Power to Operational mode.
This is being reflected by the graphic showing “Waking Up ....” Label.
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The Waking Up process may last several minutes depending on the speed of communications
between the RAM and the Cloud. After some time if connection has not been completed the
message “Wakeup Failed” is displayed and the button label changes to “Try Again”. It is a good
practice to try multiple times since often the connection may be made on the second try.

When waking up is completed normally, the label will change to “Online”.

Setup Hardware

Mo active well =) Offtire oz | |
B 1000 Lon Comnected DANEMS 1345 et Conraction: Linknown |

Mo active well Orlire L0

| AN A1

. prrveirr o schaduled

Deep_well Offlire werie | |

e -Ppmei (il L Cotneted DAAEAD 1133 Hant Conrachion. Unkngsn |

| Waggoner A NCT-3 #7398 Cfline wems |

s Jocal Lot Conmected 112100 1313 Hast Cpnrachion Lnknown

| Mo active well Offline [

La#t Cornected 10110 10:41 Wast Conrachon: Unbngsn |

The RAM is now “Online” This is reflected by the Wakeup Button label changing to “LOGIN”. It is
now possible to login the RAM’s services.
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Well Conflict Resolution

The well selected by the user in his computer’'s TAM application should match the well where the
RAM is installed. When connection is attempted with a different well file, the user is alerted of the
conflict and given the option to use the RAM’s well file or use the well file that is currently open
on his computer.

Setup Hardware @

Fis =Ty

Coefficierts

x

3 WRFG 962 o =
‘3/‘ B3l == Well Resolution

® @ RAM Well: TAM 1.8.49 / Thorman B-3
‘—-_.':.‘ WPT 504

o . .
||| E ) Do you want to switch to active well on RAM? Switch Well

x Current Well: Examples | Pitted Ball / Pitted TV

WPRT 231 “I§ Ball
L3 o I .
e | Use Current
||II E | Do you want to acquire manual test and/or proceed
@ with the Current Yyell?

x

“_} WPP 129

L2l - Pl

[ Base Overview l

[ Discover Sensors l

Most of the time the user should switch to the RAM'’s well file.
If the RAM'’s well file is not currently one of the wells that are in the user's TAM laptop, it will be
created in a group identical to the group where the original well file was stored in the computer

that was used to create the RAM connection and schedule.

In this example the RAM’s well file was originally in a group labeled TAM 1.8.49 with a well name
of Thorman B-3.
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Failure to Wakeup RAM

The following messages are displayed when there are problems connecting to the remote RAM
via the cloud when the RAM is not On Line.

1) The wakeup call was acknowledged but the RAM took too long to respond and the process
timed out.

Setup Hardware X

Select Hardware “\
[Cloud - < =

Thorman B-3 EI

RAM 1079 Testing R&M not responding

In this case it is convenient to click the button “Try Again” and generally this results in obtaining
the connection and setting the RAM to the “Online” mode.

2) The wakeup request was not acknowledged.

Setup Hardware

Select Hardware \
o o e

Thorman B-3 IE ==
RANM 1099 Testing Ram didn't acknowledge the wakeup request

In this case the click on the “Wakeup” button was not received and acknowledged by the RAM.

Viewing Sensors that are Active

After a connection with the RAM has been established the next step is to Login to the RAM after
entering the required key or password. NOTE: When using a computer with the TAM program
that had been used previously to login to the same RAM, the password used previously is
remembered and is automatically used to complete the login.

Upon connection to the RAM and Base Station the screen displays all the sensors that are active
and communicating with the Base and the RAM.
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Setup Hardware

Select Hardware

[cloud - ‘

4— Zero Offset

I o WRFG 614 x
f Last Offser
: |III I:" -1 . 1 psi (g]

Last Offset: October 15, 2019

=z WPT 504 x

§— Coefficients
I||| = o [0.0023 o4 [0.0000

c2 [T45448 | cs [0.0000

*

VPRT 443

= el

'S Sensor Firmware:

3 [27500 | cs [0.0000

|- Sensor Firmware

- WeP 110
—

’:? IlII I:H' |- Rename sensor

| WRFG 814

As shown by the icons with green check marks, TAM is now logged into the RAM via the Cloud.
It has an active Base Station and the available wireless sensors associated with the Base Station
are shown at the left. The wireless gun WRFG 614 is selected and its parameters are displayed
on the right panel.

Setup Hardware

Select Hardware
Cloud

b3 ————————— ¥ paired sensors that are currently ofline ¥ ———

f WRFG 962
* ONLINE
¥ Emamm wee o] |

= WPT 504 x

Bl ==}

WPRT 231 X

'
il )

Discover Sensors

The figure above shows an instance where one of the sensors is offline now due to a drained
battery but it had been used earlier with this RAM.
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Battery Status

The charge level of all sensors is indicated in each sensor’s button:

Select Hardware

[Cloud

X

= WPT 504

=
[ owe WY

-

WVIPRT 448 &

“m-
i

X
. WPP 110
L=

’:' B ONLINE
By =

Base Overview

Discover Sensors

((©))
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Setup Hardware

— Coefficients

1 [0.0000 c+ [0.0000

c2 [16.4240 cs [D.0000

c: [0:0000 ce [-646700

= Boquisition Rate

= Sensor Firmware

Sensor Firmware: 65-17

— Renare Sensor

| WPRT 448

For the wireless WPRT the screen shows that only 20% battery charge is remaining. However,
the sensor is still operating correctly and can be used for manual or scheduled acquisition.
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Example of Manual Remote Acquisition of Fluid Level, Dynamometer and
Tubing Pressure

Remote manual acquisition of data can be initiated once connection to the RAM has been
completed.

The standard TAM acquisition procedure is followed:
1-Select well data and verify the well description is up to date
2-Select test module
3-Start acquisition

The user can either start by acquiring fluid level first or initiate dynamometer acquisition first then
proceed to liquid level.

NOTE: the following screens pertain to remote acquisition at a rod-pumped well using a wireless
WPRT, a wireless remote fired gas gun WRFG and a wireless pressure sensor WPT connected
to the pumping tee.

Step by Step Procedure for Remote Data Acquisition

1. Start TAM Application
2. Select “Setup Hardware” button
3. Cloud Connection
a. Select the “Cloud” option from the dropdown list
On login screen enter password for the Cloud
List of RAMs user has access to will show
Wakeup RAM that you would like to connect to (this could take up to 3 mins)
Once RAM is online then log into the RAM
f. Verify Base and sensors come online (this could take up to 1.5 mins)
Select Test (Liquid Level or Dynamometer)
Verify that a Scheduled Test isn’t in the process of being performed
6. For LL Test using the RAM
a. Select the LL module for the well
b. Select wireless gun you would like to use for schedule acquisition
c. Perform a LL test to verify everything is setup correctly
7. For DYN Test using the RAM
a. Select the DYN module for the well
b. Select wireless load cell and optional sensors
c. Perform a DYN test to verify everything is setup correctly

®oo o

ok
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Perform a Manual Fluid Level Acquisition using RAM

After clicking on the acoustic button and selecting “New Test” the acquisition screen is displayed.
After closing the flowline valve, by clicking on the “Close Valve” button, the user should monitor
the background noise level and notice the decrease in amplitude that gives an indication of the
actual closing of the valve. Note: In wells with little or no flow of annular gas the change may not
be noticeable.

Beta Dec 52019 12:10:58 g] @ %

417 TAM - TAM 18.34 RAM1019 : Thorman B3 (((ecromETER)))

E” ACG WRFG 614 ‘

SN Test Info Commen ts Report
Pick Well o { A ‘
ick Wel <
J . S sec Noisy Background Noise
Thorman B3 . Level
T — ]
B | | 5.94 .
CBE ] ‘ ’ I LN ‘
g l llul‘nllu ‘h‘wl“‘\‘u“ hl“ Ulibg Ao fo luh‘ |
A > ‘ B LR i LI ! ) i AFSLSL N ¥
| - H W \‘”u‘) M I |\ |‘.M ’(H'M W [ w“| VYV ' l‘l
PLIFT It LY ‘ i [
| ‘ \ \ LR
|
|
Quiet
Fit
History
pe— Casing Pressure 60 5 psi ()
Scheduler
O 1.) Charge the gas gun.
No Produci F12 2.) Close the gas gun bleed valve.
ot Utiities 3.) Open the casing valve between the gas gun and the well.
J 4.) Close the casing valve to the flowline.
LL not calculated F1
Help
Zoom Edit

Background noise is displayed in conjunction with casing pressure. Cas‘ing valve is closed.
Monitor pressure and Well noise then start a new fluid level test by firing a pressure pulse by
clicking the “Take Shot” button.

NOTE: Once acquisition of the fluid level record and the pressure buildup test is completed the

casing valve is automatically opened.

Upon expiration of the preset acquisition time (generally dependent on the well depth) the acoustic
signal and fluid level analysis are displayed.
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_— vos 5030 wse

< 9.439 ~ 159.68

The vertical scale of the graph may require adjustment depending on the noise level and
magnitude of the fired pulse. In this example the vertical scale range has been increased by
clicking on the (-) button) to clearly visualize the echoes of interest.

Casing Pressure Buildup yields Annular Gas
Rate and % Liquid.

Wellbore pressure is monitored as a function of time to compute the rate of gas flow within the
wellbore at the depth of the gas/liquid interface.
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Casing pressure is acquired at 5 seconds intervals for a recommended minimum time of two

minutes. Casing pressure trend is monitored in detail by expanding pressure vs. time graph using
expand button highlighted in the previous figure.

Warning When a Wireless Sensor is not connected

If the user attempts to acquire a fluid level record and the WRFG is not online, the following
message is displayed in the acoustic tab:

Select Sensar [ ces: | R 5E58100 014152020 1827 22PM | 0172012020 06:09:36PM LL History

No Sensors Available Comments; [Aequired via cloud from Knuxvills | [ Repor
Click For Hardware Setup

Fluid Above Purmn|
Distance To Liquid 4990 #MD Equiva\eni fg; #1v
#TVD|

Gas Free Above Purnp

TG | 9,293 s 1168.43 & | 1074 ns asteec | 17,06

hot” Y P JILTY L Af e L]
M i \ T |

2 3 4 5 6 7 8 9 10 1
I I I I 1 I 1 1

I“T
4 c|
2] : ﬁ
z o VAN LT H‘ h i e ‘VJ\AM‘\J’\\ ﬂmwmﬂ."mmwnwﬂ T e R A ol /\\
HI |||M‘II1W 1 ”W " A e—_ ) V”\/ v
2
E i
| l T T T |I
ftMD 0 1000 2000 3000 4000 5000
LL | = = Kick: | <-Prev Next-= Scale: | + - - Pressure Buildup
J J J J J J [R—\ 62.5 psi (g)
> N | 0.08 psifmin
[ & Method 1 - Collar Count I
Annotations___ Fine Tune__.
S [u Method 2 - Downhole Markers )
Plot Controls... - Details...
. [LJ Method 3 - Acoustic Velocity ]
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Perform Manual Dynamometer Test using RAM

After clicking on the Dynamometer button and selecting “New Test” the acquisition screen is
displayed.

Start Dynamometer Acquisition

Since the WPRT is already installed on the polished rod this screen is used only to verify that data
is being transmitted and is within proper range.

Clicking “Continue” starts recording of dynamometer data, displayed as load and acceleration vs.
time for the first few strokes and then for subsequent strokes the record is displayed as
dynamometer cards in real time.

Real Time Dynos and Tubing Pressure

T ———— 1 srin )

NOTE: The smoothness of the real-time tracing of the dynamometer display depends greatly on
the speed of the internet connection and the traffic being handled by the cloud.
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Display of Raw Data

During remote dynamometer acquisition the raw data display is active and the user can select
which variables are monitored in addition to the polished rod load vs. time as shown in the

following figures:
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Polished rod load and pumping tee pressure.
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Polished rod load and motor voltage.
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Simultaneous Fluid Level and Dynamometer

Concurrent acquisition of dynamometer and fluid level is implemented by opening the inset dyno
display at the bottom left of the screen. This display is obtained by clicking on the (+) icon at the
bottom left of the Dynamometer button.

i

Fluid Level while Acquiring Dyno and Tubing
Pressure

The user then can undertake a fluid level acquisition while dynamometer data continues to be
recorded.

All analysis tools provided by TAM are active during remote acquisition via Cloud and RAM
system as shown in the following figures.
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Thir=an B :u.-.——- estarce To Lapad 5105--:- - :: :
ol e | L4068 o 162.08 = 1088 - == 1723

i — —— =

Fluid level analyzed while dynamometer records are being acquired.

Detail of LL Echo

Using the “Detaik” buttonand
opening the “Kick Selection”
screenthe position of theLL
marker can beverified or
adjusted.

Fine selection of liquid level echo indicated just below up-kick caused by perforated interval.
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Overlay previous shot

b bt [T T ] i
B L i V54 i vy (bt b | mdaeta
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s | {7,239
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Overlay of previously acquired fluid level records help verify selection of the liquid level echo.

Stop Dyno Recording

== . __

ZEEEEEEEE —'tf“”‘f—’t?l |

1
#qfu./—./
)

After stopping dynamometer acquisition, all recorded strokes are viewed and/or reprocessed with

the usual TAM tools.
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Completion of Remote Acquisition Session

Upon completion of the remote data acquisition session, the connection to the RAM is closed by

logging out. This is a two-step procedure:

1) Logout from the RAM by clicking the Logout button.

Setup Hardware @

Select Hardware

Thorman B-3
RAN 1019

Connected

You are connected as Tony

No active well
RANM 1004

® B

Offline
ast Connected: 10/29/19 17:46

—

Mext Connection: Unknown

V11
RAN 1003

Online

Goes offline in less than 1 minute

No active well
RANM 1007

Offline
ast Connected: 10/11/19 16:42

—

Mext Connection: Unknoven

V11
RAN 0324

Online

Mo power off scheduled

| @

Select Hardware

Setup Hardware

/

Thorman B-3
RAM 1073

7
|:y Logging Out...

Logot

/

In the Setup Hardware tab, the red X indicates connection with RAM is closed. The user has the
option to login in again or if he has the necessary credentials, wakeup or login to other RAMs.
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Setup Hardware %

Select Hardware
@

|‘E

Thorman B-3 Online
RAM 1079 Mo power off scheduled

No active well
RAM 1004

Offline WAKEUP
ast Connected: 10/28/19 17:46 Mext Connection: Unknown

g
!

—

Vi1
RAM 1003

Online LOGIN

Goes offline in less than 1 minute

No active well Offline WAKEUP

RAM 1001

—

ast Connected: 10/11/19 16:42 Mext Connection: Unknown

Vi1
RANM 0324

Online LOGIN

Mo power off scheduled

| @

2) Click the Logout button to disconnect from the Cloud. The following screen is displayed in the
event the user wants to reconnect to the Cloud server.

Setup Hardware

eh L

User Hame:

‘ Bomin@capsher.com

[F] show Password
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Report Generation

All data acquired manually via the cloud is resident in the user’s laptop so the user can proceed
to analyze the records in detail and generate the corresponding TAM reports.

Generate Reports ==

i e ki | [ === -
N - |

i
i
i

Alternately, before disconnecting from the RAM, the user can set-up a schedule to continue
acquiring data according to a programmed schedule as shown in the following section.

Defining and Starting a Schedule

The RAM can be programmed to acquire records according to a specified time sequence without
user intervention.

Objectives:

* Unattended data acquisition according to a preset schedule

* Remote monitoring of schedule progress

* Remote updating of acquisition schedule

» Downloading acquired data remotely

* Terminating scheduled acquisition

NOTE: If the Base or the Well Analyzer are selected in Setup Hardware, the Scheduler module
will not appear in the Features column of TAM. Selecting either RAM or Cloud in the Setup
Hardware menu will activate the Scheduler module.
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Recommended Procedure to Setup LL Schedule on RAM

1. Select Schedule Module

2. To setup LL Schedule
a. Select “Setup Liquid Level Schedule”
b. Verify Sensors are selected

c. Enter Parameters of Schedule

i Start of Test
1. Start of Schedule - Once schedule is kicked off the first test will be
performed.

2. On - Lets user set the date and time when the first LL test will be
performed.
i. EndTest
Never - Test will be performed until the user stops the schedule.
2. After - After a set number of tests are performed no more tests will
be scheduled.
3. On - Lets user set the date and time when the last LL test will be
performed.
iii.  Acquisition Length
1. ACU - User defines how long to acquire acoustic data.
2. PRESS - User defines how long to acquire pressure data.
iv.  Motor Valve Controls
1. Shut for Acquisition - If selected, a signal is sent to MCU to shut
motor valve.
2. The time area allows the user to define the number of secs to shut
the valve before acquisition starts.
v. Repeat
1. Defines how often test should be performed.

d. After Parameters have been set then select “Add to Schedule”
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Open the ‘Schedule” function by clicking on the mode button to display this screen that allows
setting up the scheduling for liquid level and dynamometer acquisition.

TAM - MyWells : Thorman B3 - RAM

(((ecroMETER)))

2 !
sewpHaraware | 70 1 ~Setup
3 Sensors connected ‘
Liquid Level
Pick Well 0 A
e .
Thorman B3 -
Dynamometar
RAM L
Gun o e
i i
Sl Imns cBE
B
PLIFT
0
History.
el B Scheduler
Fi2
No Production Utilties
Data
LL09/2817 01:16:51PM [§ 71
r r Help
zoom || Eat ]

Selectthe Liquid Level or Dynamometer option below

Setup Liquid Level Schedule 1 Setup Dynamometer Schedule ]

No Schedule Yet

to begin a schedule setup.

The user selects which set
of records to schedule for
acquisition:

1) Dynamometer

2) Fluid Level

By clicking on the
corresponding button.

The user then selects which set of records to schedule for acquisition by clicking on the
corresponding button: 1) Setup Liquid Level Schedule 2) Setup Dynamometer Schedule

Specifying LL Schedule Parameters

+ Starting time and ending time and the frequency of fluid level acquisition.
* Acquisition parameters and options

TAM - MyWells : Thorman B3 . RAM

[Pick WeH]

Gun
L2

No Produs
Data

LL:09/19/17 12

Thorman| Start Test
RAM

{ @ Start of Schedule Oon

e [

(((ecromeTER))) =1=)x]

(

Table View ]

End Test

occurences OO [04]19/22 10:33:45

34| secs

PRESS 2.0

Acquisition Length Motor Valve Control
mins [

& Shut for acquisition

5 | secsprior

mins
o .

Min Time Between Acquisition [0

Max Time Between Acquisition 1.0

mins

hrs

Add 1o Schedule

The user will specify:

* Starting time, ending time and the
frequency of fluid level acquisition.

* Acquisition parameters and options

biule Start Date:

Schedule Stop Date:
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Liquid Level Schedule Parameters @

I3
Selected Sensors: ﬁf WRFG 614

hlo Sensor

— Start Test

Start of Schedule

@ 0n 1211419 21:02:45

— End Test

Start of schedule execution

@ Newer

After I:l occurences

On  [12/116/19 17:58:58

~ Acquisition Length

ACU secs
PRESS mins

secs prior

Motor Valve Control
" 8’ Shut for acquisition

End of of schedule execution

~ Repeat

Control Acoustic Record
Acquisition

Hourly
Daily

@ Time Interval [180.0 mins

Min Time Between Acquisi

Logarithimic measurement/cycle

AN o Schetu g

Max Time Between Acquisition hrs

Set Frequency of Fluid Level
Shots

Pause the schedule to make changes. 1] Pause

After test parameters have been defined, click “Add to Schedule” from the Scheduler View.
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Recommended Procedure to Setup DYN Schedule on RAM

1. Select “Setup Dynamometer Schedule” or “View Dynamometer Schedule”
2. Verify Sensor are selected
3. Enter Parameters of Schedule
a. Start of Test
i.  Start of Schedule - Once schedule is kicked off then first test will be
performed.
ii. On - Letuser set the date and time when the first DYN test will be
performed.
b. End Test
i.  Never - Test will be performed until the user stops the schedule.
ii. After - After so n test are performed then no more test will be performed.
ii.  On - Letuser set the date and time when the last DYN test will be
performed.
Acquisition Length
i. User defines how long to acquire a dynamometer test.
Repeat
i. Defines how often test should be performed.
e. After Parameters have been set, click “Add to Schedule”.

o

Q

TAM . MyWolls : Tharman B3 . RAM (((ecomeTER))) 1=}

[ Prcicwven]

Therman [~ Start Test
RAM)

Gun ® Start of Schedule Oon

1 ~ End Test

® Never

Ofter [T | occurences ~ O0n

(o B ﬁ { W o et
R B e The user will specify:

Ren:'"v * Starting time, ending time and the

TDmly.m. 08 mins frequency of fluid level acquisition.

Otogurmimc ] * Acquisition parameters and options

Min Time Between Acquisition ‘l 0 mins
Max Time Between Acquisition 1.0 hrs

Add to Schedule

LLgeneny 124 | fiule Start Date: Schedule Stop Date:

| 2aom
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Specifying DYN Schedule Parameters

+ Starting time and ending time of dynamometer acquisition.
+ Duration of dynamometer record.
+ Select Sensors.

Dynamometer Schedule Parameters @

% N
Selected Sensors: | =amaa'"PT wer il 'H"} PP
&7 1o

5 (@) 4 [}

— Start Test

Start of Schedule @ On 12{21119 14:00:09

Start of schedule execution

~— End Test

@ Newver

End of schedule execution
After I:l occurences On

~ Acquisition Length

mins

Set Duration of Dynamometer
Record Acquisition

— Repeat
Hourly

paily Set Frequency of
@ Time Interval -1H[I.l] mins L
Logarithimic measurement/cycle Dynamometer ACqUISItlon
Min Time Between Acquisition mins
Max Time Between Acquisition hrs

Pause the schedule to make changes.

After test parameters have been defined, click “Add to Schedule”.
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Example of Scheduled Acquisition

The following figures illustrate the sequence of screens that correspond to the progress of the
execution of the schedule that was previously setup.

By default, the schedule is displayed as a time-line graph with selectable time periods of hours,
days or weeks. The display is in real time which is shown on the screen as the current time of the
RAM clock. The vertical blue bar is located at the current time of 13:23 corresponding to the hourly
time scale displayed at the top of the strip.

Schedule Starting to Run

£ e e - [ —— y B e 1 = § n=
‘Time 13:23

By Forbre e L ]
.

Ap— = I ey i 1] s e e L ] ety g B BT LS

In the following figure, the timeline is shown in more detail to display graphically the current status
of the schedule on Thursday September 28 at the 13:00 hour interval divided in 5 minute slots.

Sep 28 Thu-13:00

0 5 10 15 20 25 30 35 40 45 50 55

Large circles with dashed perimeter indicate scheduled acquisitions to be performed at the
indicated time slots.
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Open small circles, inside the large circles, indicate that liquid level and dynamometer records
are in the process of being acquired but acquisition has not been completed.

First Liquid Level in Acquisition

b e ..‘ ----- e L g o B " ™ 1 = | [E
. 'If)pen small circles indicate 'Time 13:24
that liquid level and
dynamometer records are
being acquired.
=41 =)

e Amaps Lo

R P [T Iy | [ [ v g B O

Once the records have been acquired the small circles are filled with their corresponding color.

First Fluid Level Completed
e T T
Sl TT__
i el " !
i i ] ey o 1
- = [T ._i..:..._... - e —— - T Ea—
= éulidsmallcircleindicata ."Timelﬂ:?j
that first liquid level
acquisition and analyss are
.... — completed
4 ILH.;_
[ - g ey
e - . - I T oy meeprpre e g B B8

A solid small red circle indicates the first_liquid level acquisition and analysis is complete.
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First Dynamometer Record Completed

* Solid bluesmal cirde ‘Time 13:27
indicatesthat acquisiion of
dynamometer records has
been completed

i
= —
= i e

s - Brbassls e
s

P P W pens | [ ] Swes | s b b smar e S Soag B B T

A solid blue circle indicates acquisition of scheduled dynamometer records has been
completed

All Fluid Levels and Dynamometers
Completed

i ﬂ -.I W AaAE s
5 [ =t —irm " B~ |
= All solidsmallcircle indicte ‘Time 14:10
that acquisition of all liquid
level and dynamometer
[ records are completed
Eikieg | £
ﬂ -
_,M_J,‘____,__ = B i [ e st e s ] 1 s e b A b

In the figure above, there are no more dashed circles and the blue timeline is not present.
This indicates the schedule has been STOPPED.
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View and Retrieve Scheduled Tests

At any time during the execution of scheduled acquisition the user can review the status of the
acquisition, verify which tests have been completed, and determine which and when records will

be acquired in the future.

At the bottom of the schedule timeline, the slider allows scrolling through the time scale to the

region of interest.

Fi1
History...

|

Scheduler

F12
Utilities

hedule Controls

F2 Il
| J\M—»v‘ |} Well: Thorman B-3
Liquid Lovel Group: TAM 1.8.34 RAM 1019
m/f [ View Liquid Level Schedule ‘ l View Dynamometer Schedule 1 Table View
NN Date December 16 Mon Decemb)
Dynamometer 2 0 3 4 5 6 7 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 O 1 2 3 a 5 6 7 9 10 N
ﬁlk — O ® ® ® ® ® & O & - ) @
CBE - o -
e — ow | (@) @ ® @ O} ® g g
F5
) Download Data Last Download: 12411419 21:22 RAM Current Time:  12/16/19 17:58 =] Week Dar Hour
PLIFT A& [ 1y

Nat s AN . 7 A Syne
@ (@5 () scheias (O acauiins (OER, (W) P

Help " [ M Stop Schedule \ l I Pause Schedule Start Date: 12/14/19 21:02:30

Schedule Stop Date: No end time View Logs
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Schedule Calendar View Time Line

By default, the scheduled acquisitions are displayed graphically as a function of time on a scale
selectable as weekly, daily or hourly. Each record to be acquired is represented in the form of
small dotted circles that are not filled. Circles are located approximately at the times specified by
the user when the time scale is appropriate. Records that have been acquired are represented
by small circles filled in red (fluid level) or blue (dynamometer).

[ View Liquid Level Schedule 1 [ View Dynamometer Schedule I Table View
December 16 Mon December 17 Tu|

Date 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 2 22 23 0 1 2 3 4 5 6 7 8 9 10 M 12 A

L @ @ @ @ @
oYN @ @ @ @ @

b

£ Download Data Last Download: 12111119 21:22 RAM Current Time: 12/16/19 17:57 (B wex |[[F by |[E  How |

Mot £ Y . AL Syne
. Synced @ Synced :\,_,,i‘ Scheduled :\Q} Acguiring ‘J_\d} Fawc\led ( ngled

This figure shows the “Day” view at the end of the first day (Dec 16) and start of new day at a
current time of 17:57 or 5:57 PM. Acquisition of liquid level and dynamometer data are scheduled
to occur every 3 hours at about the same time. Previous acquisitions are shown with small filled
circles inside the dotted circles. Last acquisitions were at about 15:00 and next scheduled
acquisition will be at about 18:00 hours.

Some data was downloaded on 12/11 at 21:22 hours. Scrolling back to that date the following
figure shows large filled circles that indicate the records that have been downloaded or synced
up to 9:22 PM. (21:22)

[ View Liquid Level Schedule I [ View Dynamometer Schedule l Table View
Date December 11 Wed
14 15 16 17 18 19 20 21 22 23 O 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 O 1
e -
L o0 © | L @ L J o’ ) @@ ®
DYN o0 © L L @ L o “e @@ ®
[ m v
¥ Download Data Last Download: 12/11/19 21:22 RAM Current Time: 12/16/19 17.55 l Week } l Day } l B Hour }
Mot Y P . £y Ay Sync
. Synced @ Syneed .\___4} Scheduled ‘\Q,‘ Acquiring E..l" Failed Friled

The time line also shows that scheduled acquisition failed on Dec 11 at 15:00 and 18:00 hours
indicated by the yellow triangles and multiple (4) records were acquired around 12:00.
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The following figures shows the “Week” view. With one entry per day. When multiple acquisitions
are within the same time period the circles are replaced by squares with the corresponding
number of data records per day as shown below:

[ View Liquid Level Schedule l [ View Dynamometer Schedule } Table View
Dat Dec 08 - Dec 14 Dec 15 - Dec 21 Dec 22 - Dec 28 Dec 29 - Jan 04 Jan 05 - Jan 11
Bl s v T w R T w R T W R T W R T w R
L
DYN
<[ " ] v
G Download Data Last Download: 12/11/19 21:22 RAM Current Time: 12/16/19 17:57 Week ] l Day I [E Hour }

Schedule Status Table View

The user has the option of viewing the schedule as a table instead of a time line calendar. This
option is selected by clicking on the “Table View” button at the upper right corner of the schedule
window.

S e e e

. Aipha Sep 19 2017 08:57:19 [ 5] £3.

Level Schedule ] View Dynamometer Schedule] . 1 . .

. Sep 28 Thu-13:00
5 10 15 20 25 35 40 45 50 55

: V:wleuuld:Le'\-al Schedule -\ VIU“‘EDVﬂamDmsl?! Schedule Calandar\.ﬁew: I
Mt Synced 09287 120 0.5 MM
Mot Synced T omar ) 132440 | . 2MIN
....... .Sﬂ.'ﬂ.’ﬂ'.ﬂﬂ.E...........'.“.‘-".1!'.”.......:........'-3.5‘?:195...........:..?'-."N..........
Scheduled UopEd 13:34:10 0.5 MIN
Scheduled | | emay . 13340 | . IMIN
Scheduled UoowEaT ! 133910 ! 2MIN
Scheduled [T 13:44:10 0.5 MIN
b lad | 9IRT ) 13:44-10 ) . 1.95 MM
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Each row represents either a fluid level or a dynamometer record. The first column identifies and
numbers the Tests, highlighted in red for liquid level and blue for dynamometer.

The status of the test is indicated in the second column followed by the date of the test, the time
the record was acquired, and its duration in the following three columns. If acquisition of the
respective records has been completed the row is highlighted in light blue otherwise it is not
highlighted.

e Synced status means that the record has been downloaded

e Scheduled status means the record will be acquired at the indicated date and time
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Pause and Modify Schedule

At any time during the execution of scheduled tests the timing and parameters of the schedule
can be modified by pausing and then entering the new parameters.

Recommended Procedure to Modify Schedule

Reconnect to the RAM if not already connected.

1.

Start TAM Application.

2. Select “Setup Hardware” button.

© N o g kW

a. Local Connection

1.
2.
3.

4.

Select the “RAM” option from the dropdown list.

On the login screen, enter the password for the RAM.

Validate the hub address and the network configuration. Verify the
latest version of the RAM Application is on the RAM.

Verify the Base is being detected by the RAM

b. Cloud Connection

N

Select the “Cloud” option from the dropdown list.

On the login screen enter password for the Cloud.

List of RAMs the user has access to will display.

If the RAM you would like to connect to is not already Online,
wakeup the RAM (this could take up to 3 mins).

Once RAM is online then log into the RAM.

6. Verify the Base and sensors come online (this could take up to 1.5

mins).

Select “Scheduler.”

View Status of tests.

Select Pause Schedule.

Make changes to LL by selecting the “View Liquid Level Schedule.”
Make changes to DYN by selecting the “View Dynamometer Schedule.”

Select “Resume Schedule” on the Scheduler View
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Example of Schedule Modification

The following screens illustrate the procedure for modifying the schedule starting at step
3) Select “Scheduler” of the list in the previous page.

Once the schedule calendar is displayed the user should verify the existing schedule is running
and a test is not currently being acquired by scrolling to the current date and time as shown
below.

Well: Therman B-3
Group’ TaM 1834 BaMd1S

e Ligoed Lwtd St tirirm Dhyruirrarreted Schndide | Tt Yors

b Domnined Dan Last Dewmbsnd; 1271175 1127 RAN Corrent Tima: 1T I B e m o | | H How

Seheduls Comraly
W o Schesde " Pinzis Sohadule Stae Dane; RS 150027 Sohaduls S1ep e Ba el Sens

Current RAM time is 21:18 and the records at 21:00 hours have been acquired and the next
scheduled tests will be acquired after midnight.

It is OK to Pause the schedule and review the current settings for fluid level and dynamometer
acquisition.

71

MS1995 Rev A RAM Features and Help Guide



((©))

ECOCHOmMmETER

Liquid Level Schedule Parameters

<) Table View
Selected Sensors: f WRFG B14 Mo Sensor

December 19 Thu
14 15 16 17 18 19 20 21 22 23 O 1 2 3 4 &) [3 T 8 9 10 M 12 13

~ Start Test

Start of Schedule @ On D @ @ 'D

e Tes C) O (b - o o
@ Never -
After [ | occurences on [12n6/19 21:19:29
AM Current Time: 12/18/49 2118 [ Week I [E Day I [z Hour I
. Synced @ Mot {7) Scheduled () Acquiring {3, ) ) Syne
ACu secs ﬂ’ Shut for acquisition Synced N = W/ Failed Failed

~ isition Length H»Mnlanal\m(:\mlml

PRESS mins 5] secs prior

— Reneat
Hourly

Daily
® Time Interval mins
Min Time Between Acquisition mins
Max Time Between Acquisition hrs

Pause the schedule to make changes. 1] Pause

Help [ B Stop Schedue I l [T I Schedule Start Date: 12/18/19 15:00:27 Schedule Stop Date: No end time Wiz llars

The existing Fluid Level schedule is set for acquiring one record every 3 hours near the top of
the hour.

Well: Thorman B-3
Group: TAM 1.849
[ Modify Liquid Level Schedule ][ Wodify Dynamometer Schedule ] Table View
July 21 Wed July 22 Thu
10 1 12 13 14 15 16 17 18 19 20 21 22 23 2 3 5 6 ] E 0 1 12 13 14 15 16 17 18 19 20 21
u (@ ® ® o g
ow (@ ® - - < O O
< >
43 Download Data Last Download: 0706221 12:15 RAM Current Time: 07721721 15:27 Week ][[‘j Day I[X Hour ]
ot . = 7 A 2
.Sw\ced @S;md () seheduied (O} Acuiring () o @F:\”\;a
- Active Schedule Is Paused -
Schedule Controls
( [I StnnSchedu\el [|b Resume ] Schedule Start Date: 07/14/21 12:16:19 Schedule Stop Date: 12/31/69 19:00:10 View Logs

Click the Pause Schedule button to make a change to the frequency of acquisition to once in 4
hours.
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Liquid Level Schedule Parameters Liquid Level Schedule Parameters

5 I
Selected Sensors: gfb WRFG 614 I‘:'”I Mo Serrsor Selected Sensors: &f WWRFG E14 l‘:'! | Mo Sensar

— Start Test

— End Test

— End Test

@ Never

©after Il | occurences  ©on  [12/18/19 21:20:41

@ Never

©after Il | occurences @ on  [12{16/19 21:20:41

~ isition Length Motor Valve Control

— Acquisition Length ‘»Mmor\lahle Control ————— ACU secs " g’ Shut for acquisition

ACU secs Q’ Shut for acquisition PRESS -m mins :: secs prior
PRESS mins El secs prior
—Repeat

~Repeat © Hourly
© Hourly

© Daily
© Daily © Time Interval mins
@ Time Interval 240.0 | mins © Logarithimic [T | cycle

© Logarithimic l:l measurement/cycle Min Time Between Acquisition mins
Min Time Between Acquisition mins Max Time Between Acquisition hrs

Max Time B Acquisiti 1.0 hrs
Delete From Schedule Discard Changes ] [ Wodify Schedule ]
Delste From Schedule Discard Changes I [ Wodify Schedule I

Change frequency to once every 4 hours (240 minutes) then click “Modify Schedule”

At this point the user could also modify the dynamometer acquisition schedule but, in this
example, it was left at the original frequency of one record every 3 hours.

To activate the modified schedule, it is necessary to click the “Resume” button.

Controls
‘» [ M Stop Schedul I [|b Resume Schedule Start Date: 07/14/21 12:16:19 Schedule Stop Date: 12/31/69 19:00:10 View Logs

After clicking Resume the new schedule time line is displayed.
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AL SO LR )

Well: Thorman B-3
Group: TAM 1.8.34 RAMA01S
[ View Liquid Level Schedule ‘ [ View Dynamometer Schedule I Table View
Date December 18 Wed December 19 Thu
9 10 1 12 13 14 15 16 17 18 19 20 1 22 23 0 9 10 11 12 13 14 15 16 17 18 19 20 2
W ® Deee® ®© @ o || e o o oo
mw e e® ® ® ® o 0 o o 0 0 o o
« m »
O} Download Data Last Download: 12/11/1321:22 RAM Current Time:  12/1/13 21:23 B we |[E 0y (B Hor |
Mot £ 7= . N A S
. Synced @ S;nced (. Seheduled =\Q“ Acqiring 5, ) Fa\qled @ Fglr\lecd
Schedule Controls
" I . Stop Schedule } [ " Pause Schedule Start Date: 12/18/19 15:00:27 Schedule Stop Date: No end time View Logs

NOTES:

1) At 21 hours now indicates 2 records have been acquired.

2) The future acoustic records are shown to be acquired every 4 hours.

3) The acoustic records are now shifted in time relative to the dynamometer future records,
since the dynamometer schedule was not modified. The measurements are not in phase.

As soon as the Resume button is clicked the first acoustic record corresponding to the modified
schedule is acquired. To view this fact, it is necessary to change the time scale from “Day” to

“Hour” as shown in the following figure.
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Dec 18 Wed-21:00 Dec 18 Wed-22:00

10 15 20 25 30 35 40 45 50 5 0

®

5 10 15 20 25 30 35 40 45 50 55 0

Table View

Dec 1§
5 10 15 20 32

v

F2| N

1 }Im‘ Well: Thorman B-3

Liquid Level Group: TAM 1.8 34 RAMAIOTO
W l View Liquid Level Schedule } [ View Dynamometer Schedule ‘
'

A S < 13 Wod 20:00

Dynamemster 25 30 35 40 45 50 55 0 5
F I ®
_Cse ] DYN @

F5 ~ 1
PZANN H [
PLIFT £} Download Data Last Download: 12111418 21:22

RAM Current Time:  12/18/19 21.25

[

s ) [

Day I ‘ = Hour I

F14
History. ..

Scheduler

F12
Utilities

F1

Help

Mot a i £y Ay Sync
@ since @Synced () sohesuien () Acauiing {3250, (®) ey

hedule Controls

Schedule Stop Date: No end time

" [I SmpScheduleI ||| Pauss ] Schedule Start Date: 12/18/19 15:00:27

View Logs

Changing the time line to “Hour View” shows the completed acoustic record at 21:20 on Dec 18
that was acquired according to the new schedule.

L

Well: Therman B-3

Sroun Takd 1834 Rakdrorg

e Dhynamometer Schediuls

i Licused L pond Sichscioiy
Dare

LL

(o]

© oo

i~ Sxhadule Condraly

B S Sehedae “ Pargs | Soheduls Sis Dais 12700718 1007 Schadals Siep Dute; Me sad ims

M Carrent Tims; 1201070 11 3% B e

Tabis View

ALy Fywi
Fabed ‘ Faked

Still in “Hour view” shows next acoustic record to be acquired on Dec 19 at 01:20 so now the
fluid level measurements would be out of phase relative to the dynamometer measurements
since the dynamometer schedule was not modified.
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If this is not what the user wants then either the dynamometer schedule needs to be modified to
the new schedule or the fluid level schedule can be returned to the original schedule.

The following figure shows how to edit the fluid level schedule and return it back to one acoustic
shot every 3 hours. First, reopen the fluid level schedule:

1019 : Thorman B3 (((EcHoMETER))) Beta Dec 52019 12:10:58 [ (5 B3

Liquid Level Schedule Parameters

“ Table View
Selected Sensors: &f WRFG B14 No Sensor

ue December 11
13 14 15 16 17 18 19 20 21 22 23 0 1 2 3 4 5 6 717 & 9 10 1 12

@ Resume Schedule! . . . . . . . E
-~ End Tost o0 o L L L L &

@ Never

©after I | ocourences  © On  [12/18/19 21:30:43

AM Current Time:  12/16/19 2129 [ Week ][ﬁ Day ][E Hour ]

Mot P = £ Aoy Sync
Acu secs & Shut for acquisition . Sunced @ Synced () Seheduley (Q) Aeairing i Failed @ Failed

PRESS mins E secs prior

~Repeat
© Hourly

~ isil Length ’ ‘»anrv:me Control

© Daily

@ Time Interval mins

© Logarithimic l:l measurement/cycle
Min Time Between Acquisition mins
Max Time Between Acquisition hrs

Delete From Schedule ] [ Discard Changes H Wodify Schedule l

I M Stop Schedule l Ilb Resume ] Schedule Start Date: 12/18/19 15:00:27 Schedule Stop Date: No end time View Logs

a) Reset the Time Interval to 180 minutes,
b) Click “Modify Schedule”,
c) Click “Resume Schedule”.
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The RAM has not been reset to the original schedule with LL and DYN being acquired at the
same time every 3 hours.

Well: Thorman B-3
Group: TAM 1.8.34 RAM 1013

Liquid Level
P~ )l [ ViewLiuidLevel Schecule | | View Dynamometer Scheduie Table View
Ay
NN Date December 19 Thu
Dynamometer 0 1 12 13 14 15 16 17 18 19 0 21 2 B 0
= «l3% | 9 9 ©o © 9 o0 p 9 0
= pYN o ":: . . 'S Y - > ' -
F5 - - - B - - - B - -
2N : = ,
PLFT O} Download Data Last Download: 1211119 21:22 RAM Current Time: 12/18/19 21:31 B wek |[F oy |[B  Hou |

F11
History...

Mot N o Ay Syne
@ 5iree @Synced () moheduled () acquiing (3 325, () oy

Scheduler

-

12
Utilities

Help

hedule Controls
" l B Stop Schedule ] [ Il Pause Schedule Start Date: 12/18/19 21:31:29 Schedule Stop Date: No end time View Logs

NOTE: With the “Day” scale, the fluid level and dynamometer records appear to be in-phase but
it is a good practice to verify this by changing the time scale to “Hour” as shown in the next

F2| i
bw‘ Well: Thorman B-3
Liquid Level Group: TAM 1.834 RAM 1019
B~ ] [ View Liquid Level Scheduls ] [ View Dynamometer Schedule Table View
'
- Dec 19 Thu-17:00 Dec 19 Thu-18:00 Dec 19 Thu-1:00
A
Oynamometer 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 5
FW E—— L 7y
) DYN D)
F5
A I & ;
PLIFT £ Download Data Last Download: 12/18/19 21:42 RAM Current Time: 12/19/13 17:40 [ Week H[’ﬁ Day ]|1E Hour |
Mot I P e Sync
@ siresd @5 (O scheaes (O mcaiins () E5L, ()P
hedule Controls
F1
Help " [ M swpscheaue | [l Pause Schedule Start Date: 12/19/19 09:02:07 Schedule Stop Date: No end time View Lags
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Monitor and Retrieve Data from Schedule

All data that has been acquired by the schedule or remotely by the user can be downloaded to
the computer that is connected to the RAM either locally or via the Cloud.

Recommended Procedure for Downloading Scheduled Data

Reconnect to RAM if not already connected
1. Start TAM Application
2. Select “Setup Hardware” button
a. Local Connection
1.  Select the “RAM” option from the dropdown list
2. On login screen enter password for RAM
3. Validate the hub address and the network configuration. Verify the
latest version of the RAM Application is on the RAM.
4. Verify Base is being detected by the RAM
b. Cloud Connection
Select the “Cloud” option from the dropdown list
On login screen enter password for the Cloud
List of RAMs user has access to will show
If RAM that you would like to connect to is not already Online, wakeup
the RAM (this could take up to 3 mins)
5.  Once RAM is online then log into the RAM
6. Verify Base and sensors come online (this could take up to 1.5 mins)
3. Select Scheduler
4. View Status of test - TAM shows tests that have been performed: what is scheduled,
what has been synced previously to your computer, and tests that have failed
5. Select the Download Data button. Tests will start being transferred and processed
onto your computer
6. Verify Scheduled LL Test
a. Select LL Module
b. Select the tab with the active schedule session date range
c. View and Validate Individual Tests
7. Verify Schedule DYN Test
a. Select DYN Module
b. Select the tab with the active schedule session date range
c. View and Validate Individual Tests
8. Logout of RAM
a. Select “Setup Hardware” button
b. Local Connection
1.  Select RAM icon
1. Logout of RAM
2. Cloud Connection
1. Select RAM icon
2. Logout of RAM
3. Logout of Cloud

N =

Acquired data can be downloaded to the user’'s computer (locally or remotely) at any time
except when RAM is in the process of acquisition of scheduled data.
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Downloading Data from RAM

o W

D Eearbn [T S——— P — T
Click Euttuntu:b start
download

(I8

[P -

The speed of downloading acquired data depends on the availability and transmission rate of the
internet connection used by the RAM. Generally, the acquired records are downloaded in a few
minutes. In the event the internet connection is lost, it will be necessary to reconnect to the RAM
and continue the download. TAM will append the additional records to the session where the data

were first downloaded.

Downloading Data from RAM

1[- Well: Thorman B-3
. TAM 1824

e

ot [ . T B wen ey e
"
-
St
i md—uﬂmrm H#u»nmluumu

Downloading starts. TAM displays the information of the record being downloaded.
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Downloading Progress

e N a1 2o s 1 0
e T 1| s— _—
— ‘D [ — T -
Once download is initiated, as each record is downloaded the large dotted circles in the

schedule are filled completely with the corresponding color.

Downloading Progress

computer.

- -
a L I
e |l
v Er T Y]
L} Dot i Pem Prwtemt e o | e e P = [ 0 | -
* Additionalrecords have been
downloaded
o |
:,_. e T ) | I T Somes o o B9
Large solid circles indicate the records that have been successfully downloaded to the user’s
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Downloading Completed

e . e
Aetanots fas e, L 1 Aesaots g s B 1

1L B

Large solid circles indicate all the records that have been downloaded to the user’'s computer

TAM History Bar Updated with Schedule

maeee & 0w

¥
it

B bk =

Once the scheduled shots have been downloaded to the user's computer, they are shown in the

TAM History bar highlighted with a rectangular red outline.
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Disconnect from RAM and Cloud

Upon completion of downloading the
scheduled data, the connectionto the
R&aM is closed.

The user can then connect to a different
=y I ) RAM or disconnect from the cloud.

0w d E oo =
O emem o S
O emem o e
CEC i B N

—— = —

Upon completion of downloading the scheduled data, the connection to the RAM is closed. The
user can then connect to a different RAM or disconnect from the cloud.
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Reconnect to the RAM if not already connected
1. Start the TAM Application.
2. Select the “Setup Hardware” button.
a. Local Connection

1.
2.
3.

4.

Select the “RAM” option from the dropdown list.

On login screen enter password for RAM.

Validate the hub address and the network configuration. Verify the
latest version of the RAM Application is on the RAM.

Verify the Base is being detected by the RAM.

b. Cloud Connection

1.

2.
3.
4

i

6.

o0k W

IMPORTANT NOTE

Select the “Cloud” option from the dropdown list.

On login screen enter password for the Cloud.

A list of RAMs the user has access to will be displayed.

If the RAM the user would like to connect to is not already Online,
wakeup the RAM (this could take up to 3 mins).

Once the RAM is online, log into the RAM.

Verify the Base and sensors come online (this could take up to 1.5
mins).

Select Scheduler.

View Status of test.

Select Download data.

After data has been downloaded then select “Stop Schedule”.

Stopping a schedule will automatically initiate downloading the data to the user’'s computer.
After the download is completed, the scheduled data will no longer be accessible by

reconnecting to the RAM.

83

MS1995 Rev A

RAM Features and Help Guide



((©))

ECHOMETER
Viewing Previously Acquired Schedules within TAM

Data acquired by a schedule can be analyzed in TAM using all the tools and following the same
procedures as analyzing data acquired conventionally with a wireless or wired Echometer system.

The only difference is that the data is grouped by sessions and managed and presented using a
special set of tables and graphs as shown in the following figures.

RAM Liquid Level Data Management

Reviewing Data from Scheduled Acquisition

u D) eee e o
v @ OB® B 9200 1XII1I;

W

» Schedule Data is accessed from TAM History and is displayed with red highlight.
+ Clicking on a blue solid circle opens the Session View for liquid levels.
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Liquid Level Session View

Wi
a0
ama
' o T P Bt L e Bt KL M P Bk s e Bt 1 H
ey T
— I T U ] P ldees| Gmfam | G Gem b depaed | bmmow | Gwmew | b Cmmy | Ty | ek | G P | i
ey | e P Py B e s | P | Ra | B
CP ] . e e e

Graphical presentation of selected variables is plotted as a function of time.

The variable displayed by the vertical axis is selected by clicking on the axis label button. The
spreadsheet at the bottom lists all the fluid level shots within the schedule.

Display of Individual Records in Schedule

- 8. 9 : Thorman B ECHOMETER, eta Jan :48:29
TAM - TAM 1.8.34 RAM1019 : Th B3 Beta Jan 2 2020 14:4829 ) () £%3
— 0
Setup Hardware 7 Reauired B Start new test @
Not connected to B
comeciesoBeee 12102019 U71537F’M] SESSION 12/11/2019 09:22:09PM [wzmaw 09:30:53PM Suff L History
NI Session Info Cornmert ts: | [ Rept )
Pick Well 0 s
Dynamometer 0s
Thorman B3 M T Y ()
T 7000 | LN F |
7 efl | |
1 Fos
— CBE 6000 I o2
= ‘ -
A = | Lo
= [5000 }-200000000000001 0000000000000 9000000 820000000000000000000000000000000000 0000
PLIFT 5 | o g
3 H
E | EF-0.1
~'a000 | fo2
|
| £-03
3000 | Eoa
T | T T T 05
- 10-04:29:40 PM 13-12:03:00 AM 15-07:36:20 AM 17-03:09:40 PM 19-10:43:00 PM —J
Time
O Invert Depth
# Time TestOrigin| LL | AV | RTTT| Fiuid Above | GasFree | GunSN |GunName| Gun | Acquired | ShotPath | Casing | Tubing | Buildup | GasFlow Comments -
[E2ZE01 N Pump | Above Pump Battery | Pressure? Pressure Pressure Rate Rate ||
ol o 1 Hist B =
" ft s ft it d psi(@  <|psilg) -|psi/min - |Mscf/D -
e 11| 12/11/201912:00:06PM |Scheduled |36131/75 (9322 (1584 1584 \WRFG614 |WRFG614 |99 Ve Casing 61.36 -0.05 0.0
Fiz 12| 12/11/201912:10:04M |Manual | gs60|1072[9308 |207 207 WRFG614_|WRFG614 Yes Casing 6089 00 oo
No Production iies 55| 121201 124634901 [Scnedu |97 1071 3309 |70 0 weces [wircort 100 [ves |comg |067 o0
14| 1212019124738 9300 100
LL:A24119 07:02:47PM [ [F1 15| 121172019 124739PM 9306 100
it Help 16| 12/11/2019 07:02:17PiA | Scheduled | 49911072 |9.310 | 206 162 'WRFG614 |WRFGG614 |98 Yes Casing 61.08 013 6.1
oom i 17| 131110010 07,2600 [Manual anvelin71 [0 211 [rn0 ana woez 14 lwoeca1a Ve ), . en e ni1 nn

Clicking on a dot'in the graph or on the highlighted row in the spreadsheet opens the
corresponding record as shown in the next slide.
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Acoustic Record displayed in Schedule Session View

5.7 TAM -TAM 1.8.34 RAM1019 : Thorman B3

Setup Hardware

12/12/2019 09:02:17AM

— 7

Not connected to Base

| [Tt )
Ea——. . o Fluid Abeve Pump | D09 o

(e ANy Session Info co Distance To Liquid EMD

Pick Well o Equivalent 174 «w

Comments: | | eport

. Gas Free Abave Pump
Dynamometer
Thorman B3 ™ T A= | 9,311 #1s|158.36 A 1071 « seisee | 17.01
— 7 | e F 3
Gin o w | 7 s s I'P 1
]
. . CBE 6000 | F
. : \
PN N = St thM,,_,\MJ Y
= 5000 } i
PLIFT E | V B U
El |
~ 4000 |
: 1000 ! ﬂﬂ‘ﬂﬂ
3000 | w B B Kick: | <Prev || Next> Scale B o0
| - 0.09 psifmin
T &~ Method 1 - Collar Count
L 100420:00PM 1 ] FnoTune |
[ Method 2 - Downhole Markers
@] Plot Controls.... Details...
O Method 3 - Acoustic Velocity
E 3 Time Test Origin| LL | AV

0 >)

(=il

12/12/2019 07:02:17AM |Scheduled |4990|1073(9.305 |207 101 WRFG 614 |WRFGG14 (98 Ves Casing | 60.40 004 18
LL:12/12/19 10:02:17AM [ [F 25| 12/12/2019 04:02:17PM |Scheduled |4981|1073|9.306 |206 164 RFG 61 614 [99 Ves Casing 6209 012 N |
Help 26| 12/12/2019 07:02:17PM |Scheduled |5002|1074|9.316 |195 163 RFG 61 614 [100 Ves Casing 6002 008 |
Zoom Edit - 1
371 _12m20n10 100917008 | Goharulad |nn7lanzeln o 1on n wocre1a |wocs et lon v i enen nnc EEY
' 5

71-0' — " History. .- =
No P:]“a“t:“i"" " Utilities 12/17,/‘2019100213,1».;‘ Scheduled | 498 m-| 0311 |09 17&2 WRFE?M 97 Yes Casing fo{a 0.09 44
The selected record is shown on an overlay window and can be analyzed in this sthedule
window with the usual TAM tools.

Viewing and Expanded Record in TAM

If the user wants to see an expanded scale the record can be viewed in a full TAM window by
clicking on the “Expand” button:

477 TAM - TAM 1.8.34 RAM1019 : Thorman B3

F2|
| |

Not connected to Base (e

(((ecroMETER)))

Beta Jan 22020 14:48:29 M) [5) 3]

F10_
Start new test

1 12102019 D71537F‘M] SESSION 12/11/2019 09:22:09PM [wzmmma 09:30:53PM Ny L History

AN Session Infa Comments: | | [ Repot ]
Pick Well o { I

Dynamameter Test Info p Comments: | | [ repot ) [@) (X
Thorman B-3 -

CTT— ) o Fluid Above Pump | D209 rrvo
5 Distance To Liquid 49 8 8
i” (i ) ]\(\ ftMD Euintet 474 wmo

= e

Gas Frea Abave Pump

Isal 1mi B e | 9,311 «13[168.36 [ 1071 ue s [ 17,01
N e —— | | e e + ]

5 [ 7 8 9 10 1
i ! I 1 it I L

PLIFT ] ot MHW HHWH‘ W (\ %L
|
4 I
5 ofemand [t m J\MM_W NEVARLY ) ﬂ/\/\,/\
E e Ay
4]
igaoos (Ml | LL EB Kick: | <Prev || Next- Seale BD Pressure Buildup

F11
History.

& Method 1 - Collar Court
Annotations... Fine Tune...
2 ) Method 2 - Downhole Markers
Plot Controls. - Details.

Utilities
0 Method 3 - Acoustic Velocity
LL:12/12/19 10:02:17AM | [F1
Help « >
Zoom Edit

~_ ] 601 psi ()
N 0.09 psifmin

U

No Production
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Viewing Time History Plot of Other Measured Parameters

For the acoustic records the displayed parameter by default is the distance to the liquid level.

The user can select other variables to be plotted using the pull-down menu as shown in the
following figure

121072019 07:15:37F M SESSION 12/11/2019 09:22:0 121172019 09:30:53PM

Sy LL History
Session Info Comments: ‘ / ‘ [ Report
— 1100 / 05
- g R R
Fo.4
1050
Fo.3
_l1000 Fo.2
£
g Fo.1
= 950
z
3 oo |z
® g
< 900 Fod |
w
H
8 F-0.2
<A Nene
Liquid Level £-0.3
Acoustic Velocity
RTTT F.0.4
Fluid Above Pump ) 05
T T T T =
| it 13-12:03:00 AM 15-07:36:20 AM 17-03:09:40 PM 19-10:43:00 PM L
Casing Pressure .
Tubing Pressure Time
Buildup Rate
. Gas Flow Rate
# Origin| LL [ AV | RTTT | Fluid Above Gas Free Gun SN | GunMName| Gun Acquired | Shot Path Casing Tubing Buildup Gas Flow Comments -
Battery % Acoustic Pump | Above Pump Battery | Pressure? Pressure | Pressure Rate Rate
Battery % Pressure %
o[ ftfse ft |t . psi(g) «|psilg) «|psi/min - Mscf/D
10| 12/11/2019 09:00:06AM | Scheduled |5002|1070|9.349 |195 182 WRFG 614 |WRFG614 |94 Yes Casing 6017 0.04 17
11| 12/11/201912:00:06PM | Scheduled |3613|775 |9.322 1584 1584 WRFG 614 WRFG614 |99 Yes Casing 61.36 -0.05 0.0
12| 12/11/201912:10:04PM |Manual 4990|1072|9.308 | 207 207 WRFG 614 |WRFG614 Yes Casing 60.69 -0.09 0.0
13| 12/11/201912:46:14PM |Scheduled (4937|1071|9.309 |210 210 WRFG 614 |WRFG614 |100 Yes Casing 60.67 0.0
14| 12/11/201912:47:38PM | Scheduled 9.300 100
15| 12/11/2019 12:47:39PM |Scheduled 9.306 100
1A 13 A1 M A NTNYATOAA | Srhadulad lanod [1a7alonn [one 163 WAIDER £14 WWDER &14 0o Vo Facioa Al ) n12 a1 2

The trend vs. time of the Acoustic Velocity is used to perform a visual check of the accuracy of
the computed values.

Any sudden changes from the general trend could indicate a problem with the accuracy of the
calculated value.

It is possible to plot two variables simultaneously, with different vertical axes, to see if the
variations that are observed are due to changes in well conditions. For example, changes in
casing pressure affecting the value of the acoustic velocity as seen in the dual plot of the following
figure.
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1 121012019 07:15.:37PM | SESSION 12111722019 09:22:09PM 421112019 09:3083PM [~ | \
Session Info Comments: | | [ Report 1

1100 625
| - q ~ ' [52]

1050 | L62
_|1000] ‘ r618 |
K £l
= 950 'J l SUE
s z
E : ! ¢
21 s00] ‘ Fe0s 5
<| g50] L

[50.5

800

T ' T T T T _59
o 10-04:28:40 PM 13-12:03:00 AM 15-07:36:20 AM 17-03:09:40 PM 19-10:43:00 PM e
Time

Note that the casing pressure scale is greatly expanded which gives the impression of large
random variations while in reality the values only oscillate between 59 and 62 psi. Consequently,
one would expect that the acoustic velocity for the gas in the wellbore should be relatively constant
over the total schedule time. The single point (near the left of the graph) showing a very low
acoustic velocity of 775 ft/sec is probably due to an erroneous analysis.

To verify the calculations, that specific acoustic record is opened by double clicking on the
corresponding dot on the plot or on the blue row in the table:

(| 12102019 07:15:37P | SESSION 121172019 09:22:09PM [ 13112013 09:30:53PM [~ \ LL History |

Session Info |
(Sessionivo ) 12/11/2019 11:00:06AM [e,
—— 1100 Test Info & Comments: ‘ ‘ I Report 1
10501 i Lo Fluid Above Pump 1 584“WD
Distance To Liquid #MD
Equivalent 1 584
1000 (Gas Free Above Pump VD
2 RTTec) | 9,322 w15 | 114,71 A TT5 s dezes | 12,31
= 950 e e L m— E = = }
2 Sec 1 2 3 4 5 6 7 8 9 10 1
2 h I I I 1 | 1 | ‘ h 1
= | 8001 10 hot C [
B \
g 20 ‘
< 850 |
E 0 ]g'akwh 4 ’ y ’ :
800
20
¢ |
— 10-04:29:40 PM 09 |
T T T T
ftMD 0 1000 2000 3000 4000
L | = > Kick: | <Prev Mext-= Seale: | . Pressure Buildup
K, 61.4 psi ()
# Time Test Origin| LL S S| .05 peifiin
[ N Method 1 - Collar Count }
Annotations___ Fine Tune_._
ft l [0 Msthod 2 - Downhale Markers }
10| 12/11/2019 09:00:06AM | Scheduled |5002 Plot Controls. .. Details
11| 12/11/2019 12:00:06PM | Scheduled 3613 I ) Method 3 - Acoustic Velocity }
12| 12/11/201912:10:04PM |Manual  |4990|1
13| 12/11/2019 12:46:14PM |Scheduled |4987|1 < >
14| 12/11/2019 12:47:38PM |Scheduled
15 / Scheduled
1A ha [ Schaduled (4004 1072l 310 s 187 ADEZ &14 wmocre g14 oo Wonr Corimm £1.00 ni3 b
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The graph shows the automatic analysis is giving the value of velocity of 775 ft/s which is too low
to be realistic. The analysis is reviewed by clicking on the Collar Count button to open the count
screen:

Start new test M
]

1. Choose collar region

Sec El 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
h | n ! | et ! H ! ! h A h h n h
407
20 I ‘ [_Repot_]
z s Ao gl F m"vwm’;ﬂ‘w L -
203 \ unp |1 58 4vo
404
lent
4nhn 50'00 augmnp 1584"“’"

y : :
ft MD 1000 2000 3000
2. Adjust collar markers & Auto Collar Selection ] [0 Wanually Adjust Collars | Scale: [+] [ - hoizee | 12,31
Sec 3.5 3.55 36 3.65 37 375 38 3.85 3.9 395 4 4.05 4.1 415 4.2 425 43 435 44 445 45 {; I
i ; i i i ; ! ; ? ! ;i ; ! ; i ; ? ; !
7 8 9 10 1
!

my

N ‘
i A/\n/\n NWJ\W uitart aMn o Waehane, | i vy fV\/\fM‘ f/\\ L ‘
UV \,\f\j IV KUkA YA WUW LIRaL Tk T Ty V\IJ\} W i N | ‘

T T T T T T T
D 1400 1450 1500 1550 1600 1650 1700

T T

(C Ra] (c o] (o ree) (IR I | = (cam ] scele: (L] BB i
i - + +r Apply Automatic Collar Count E 51,4 psi (g)

-0.05 psifmin

"W 722 ne e | 11.45 Lo | 3613
ML TT5 ws e | 12.31 ooy 1.17

———— ——
e O |3 127172019 1246:14PM | Scheduled |4987 1u71“ E] E]
LL:12/11/19 12:00:06PM [ [F1 14| 12/11/2019124738PM | Scheduled |

Help 15| 12/11/2019 1247:399M |Scheduled
Zoom Edit TARTY VT rERrrYVy

In the event the program automatically selects the wrong frequency of the collar echoes, the user
will need to select a more representative sequence of collar echoes as shown in the next figure.
A different section of the record and a different filter (HBP) is used to better identify the collar

echoes.

STETTEw e

=M
o

L X

Collar Analysis

Sec 1 1 2 3 4 5 6 7 8 o 10 1 12 13 14 15
403 i
o | [ Repon )
z i, it e - e P e o e it -
203 v ump | 173 rrvo
404
ftMD 2000 4000 6000 3000 aulfnn,: 173 LMD
2. Adjust collar markers O Auto Collar Selection | [ & Manually Adjust Collars | Scale E E] sesee | 17 .11
Sec 08 oss 09 0gs 1 105 11 145 12 125 13 135 14 145 15 155 16 185 1 175 = ]
] (I B
104 |
54 .
. VAT dn | in VAT AT PRY| W !
R ATTATAT PRIV [\ AR ISR VRS vomE ey e gt al A g
Yy Vv Ljaki
104 L
459 1 ‘
ftmp 500 500 T80 800 900 |
7
o Rraw) (o P [C 8P < < > > All Collars Scale: [+][-) . 5”““B ud
ressure Buildup
- - + ++ [¥] Apply Automatic Collar Count E 61.4 psi (g)
o -0.05 psifmin
Interval Interval Liquid
AV 1 084 s, Jtsisec 1 7.21 Level 5024 f
Average Average Gas
AV 1 078 ftis Jtsisec 1 7.1 1 Gravity 0 .90

—
| T2AT/2015 1246:14PM | Schedule

LL:12/11/19 12:00:06PM F1 14| 12

S | END

Help 15
Zoom Edit .
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The new acoustic velocity of 1078 ft/s is in agreement with those computed from the other
records and is used for this analysis.

P 12102019 07:15:376h | SESSION 1211172019 09:22:09PM

EEEEE s L)

-
| 12/11/2019 11:00;06AM (%)
—— 1100 Test Info & Comments | ‘ I Report I
1050 -] i L Fluid Above Pump 1 73 fETVD
| | Distance To Liquid 0 :24 #MD Equivaent
1000 | Gas Free Ahove Pump 1 73 fETVD
z : | RITTec) | 9,322 #1s|159.49 #1078 s darsec | 17,11
Z| 950 I | [ ! (== et —— I
8 | Sec 1 2 3 4 5 5 7 8 9 10 1
2 | I h | i | ! i f | T h |
% | 900 | | 0] not © FL
: | 5 T
=] | 4
<| 850 | | »
| b
[ M| 2 oWl
800 | |
| 204
T |
— 10-04:29:40 PM 134 40
| ; ; ; \ |
ft MD 0 1000 2000 3000 4000 5000
| - o (] [P
| K, 1.4 psi ()
# Time Test Origin| LL | AV R 0,08 psifmin
| [ " Method 1 - Collar Count I
il ol | |u Method 2 - Downhole Markers I
10| 12/11/2019 09:00:06AM | Scheduled |5002{1070[0.] Plat Controls...
11| 12/11/201912:00:06PM | Scheduled |5024|1078|9.4 i 0 Method 3 - Acoustic Velocity I
12| 12/11/201912:10:04PM | Manual 4990|1072(9.
13| 12/11/201912:46:14PM |Scheduled |4987|1071(9.] E [E]
14| 1271172019 12:47:38PM | Scheduled 9‘
15| 12/11/201912:47:39PM | Scheduled LE|
161 13m1 9010070047088 | Sohadulad | aoo1 107000 24 n IDC 14 DC o Comrim =

This example illustrates the importance of using the_schedule history graph to check the
accuracy of the computed results.
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RAM Dynamometer Data Management

The analysis procedure is similar to the Acoustic analysis

Dynamometer Schedule Display

- &

T

e W Rt iz e

f e e
= R e

l'—-

Individual Dynamometer Variables of Interest are displayed graphically.

Individual Dynamometer Records are listed in the spreadsheet.

Multiple Variables Analysis Plots

Clicking on a dot in the graph or on the highlighted row in the spreadsheet opens the

corresponding record as shown in the next slide.
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Dynamometer Session Screen in Schedule
View

The dynamometer record can be viewed and analyzed in the conventional manner.

All TAM tools, including Replay and Movie making are active as shown in the following figures.

Schedule Session Test Information and
Comments

CVH EESHON TEST DLAL3D

[E T
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Display of All Dynamometer Strokes
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Playback of Dynamometer Records

Display and Analysis of Dynamometer Record
in TAM Window

The record can be viewed in a full TAM window by clicking on the “Expand” button.
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