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Applications Overview

The SCADA platform unit is designed to use in the oilfield as a production data monitoring platform.
When used in conjunction with supported downhole sensors, the system provides reservoir data from
up to four wells to upstreasystems.

There are three common deployment scenarios:

1) Oilfield network using MODBUS over radio links
- Live data is pulled over MODBUS using a serial port (RS485/RS422 or RS232)
- Serial radio links transmit the data to the central office
- Usually only configired for live pressure and temperature data, sometimes one or
two additional data registers (see MODBUS register map)

2) Oilfield network using Ethernet over radio or cellular modem links (MODBUS)
- Live data is pulled over MO&@PBWS using t
- Radio or cellular data links transmit the data to the central office
- Usually only configured for live pressure and temperature data, sometimes one or
two additional data registers (see MODBUS register map)

3) Oilfield network using Ethernet over rador cellular modem links (IT tool)
- Live data is pulled by a server at the central office using the SCADAInterface
custom tool
- Radio or cellular data links provide the necessary Ethernet connection
- Full historical record and additional auxiliary supportadavailable
- Full usage of data viewer and export tools at company office available

4) Standalone pad data logging scenario
- Data is logged locally and periodically retrieved by field personnel
- Months or years of data storage
- Full historical record and additnal auxiliary support data available
- Full usage of data viewer and export tools at company office available

Please note that in all scenarios, the data is logged locally anyway. Data can be downloaded from the
unit at any time to fill gaps left by probfes in any radio network (system failures, power outages).
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System Hardware Specifications

General Specifications
-40 to 75 °C ambient temperature range
NEMA 4 enclosure
(See sectioower Requirementsr power usage tables)

CPU Module
454MHz ARM-based CPU
128MB DDR2 SDRAM
512MB Internal FLASH storage
MicroSD slot for additional storage space
10/100 Ethernet port
USB host port
USB OTG port (host or device)
1 RS232/RS485 (standard DB9) serial port
2 RS232/RS485 (jumper selectable) serial ports
1 auxiliary RS232 serial port
Optional system serial port (Linux console)
RTC module with wide temperature ceaipll battery backup
System temperature sensor
System expansion bus port

SCADA System Backplane
Wide 24VDC input (932VDC)
High efficieng/ 24V to 5V 1A DC/DC converter
4 expansion card connectors, 1 optional display connector
TEC line voltage input, up to 60V
Optional 5V input header

Gauge TEC Line Driver Expansion Card
Up to 58V 675mA
Software configurable voltage and current limit
Voltage and current waveform readback
FPGA-accelerated communications

30V Power Module
Wide 24VDC input (936V, significantly reduced power when under 18V)
Supplies 280V power for TEC lines
Two power modules can be wired in series for 58V

Access Backet
Main system 24V input
On/off slide switch
System protection fuse
Convenient test point access to power and TEC lines
Common point of routing for TEC lines
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System Software Specifications

Linux Operating System
Kernel version is currently 2.63
SSH secure shell service for remote console login
SSH uses twdactor authentication: key and password
Standard Linux command line utilities

SCADA Platform
Software version is currently 1.0
Ethernet interface for configuration, control, and datagfer
Operates and logs data from gauges as configured by SCADA Client
Configurable RS232/RS485 port function map (Modbus, gauge interfaces, etc)
Modbus over RS485, Ethernet
Configurable register map

SCADA Client
Windows, Linux, & Mac versions aivailable
Connects to a SCADA unit over Ethernet or RS232
Configures gauges for each TEC line
Controls TEC line voltage and current limit
Monitors TEC line voltage and current
Views live gauge data (retime or historical)
Downloads gauge data tioet PC for processing
Exports downloaded gauge data to CSV files
Support for custom software branding/logos
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System Components

(A) Expansion 1 (K) Expansion 4
(under panel) \* / (under panel)
| — ———
(B) Gauge (L) Power switch
lines (M) Fuse (20mm)

(C) Accessory
DIN rail

(N) Input power

(O) Ethernet port
(P) Serial 5 jumpers

(D) USB port

(E) Serial port 3

(F) Clock battery (Q) Serial port 5

(R) MicroSD slot

(S) Microuss

(T) Serial 2 jumpers
(U) Serial port 2

(V) Gauge comms
indicator LEDs

(G) Boot selector

(H) Serial port 1

(I) Power board
(under cover)

(J) Expansion 3 / \ (W) Expansion 2

This diagram points out various components of the SCADA platform unit.

The most common items a field installer will neede familiar with are:
- Gauge line terminals (B), where cables to downhole sensors are connected
- Power switch (L), to turn the unit on and off
- Input power terminal (N), where external power is supplied to the unit
- Serial port 5 ( Q)eredMODBUS sed@atconnactiams are madg P )
- MicroSD slot (R), where the data storage card is placed
- Serial port 2 (U) and itbés jumpers (T),
- Gauge communications indicator LEDs (V), which flash regularly when
communicating with thelownhole gauges

Serial port 4 is not listed as it is now used by the access panel board for system power measurements.
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Wiring

To wire up the SCADA system, you should locate the access panel in the upper right side of the
enclosure:

TEC 1 Power

The main connections that a field operator should need to make for standard applications are all right
here on this panel. Wires can simply be pushed into the green terminals. Use your finger to lightly push
the orange lever down to release the wire, dassary.

The main power connection is the tposition terminal on the bottom right, near the power switch.
Note the 24V is on the left, with ground on the right. These positions are labelled on the circuit board
below the terminal.

The TEC sensor linasill be wired to the §osition terminal on the bottom left. The positions are
labelled below the terminal, and follow the convention of the positive terminal on the left side, and the
ground terminal on the right side. The first TEC line is on the lgé. si

PLEASE NOTE that the well sensor lines are NOT isolated from each otSarce the negative

terminals of the well sensor lines are earthed very thoroughly by the wells themselves, this should not
be a problem with installed sensors.

Additionally, youmay need to follow the instructions in the next section for MODBUS over RS485.

Page8



MODBUS over RS485/422
Hardware setup

In most cases, you will want to use the greeppsition terminal on the backplane board to wire up

any RS485 connectioithis is serid port 5 in the software. There are three jumper positions above

the green terminal block, which configure the RS485 or RS422/RS232 selection, as well as an optional
120 ohm resistor. The two jumpers | ateéhél ed nARS
negatives and positives of RS422 together for RS485 mode.

e e

Serial port 5

RS485 mode (default)

JUMPERS J1A and J1B MUST BE SET
Jumper J1C if 120 ohm resistor is needed

3 wires:
GND
RX- or TX- (either, they're shorted by J1A)
RX+ or TX+ (either, they're shorted by J1B)
RS4222 mode
REMOVE ALL JUMPERS
Use all 5 wires
—
RS232 mode
REMOVE ALL JUMPERS
RX -> Pin 1 (RX-)
TX->Pin 2 (TX-)
CTS -> Pin 3 (RX+)
RTS = Pin 4 (TX+)
GND -> Pin 5 (GND)

CTS ar;d RTS are optional

Seri al Port 2 operates i n epostornblagk tetmmal blacla me way,
located in the middle of the bottom edge of the backplane board. The three jtonpergl port 2 are

just to the upper right of the terminal block. In the picture below, the terminal block is at the bottom

right.
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Serial Port 1 (DB9)

Serial port 1 is the male DB9 connector facing down on the main CPU board (seé¢utesh@ow). In
RS485/422 mode, the pinout of this connector is:

Pin 2: RxD
Pin 3: TxD
Pin 5: GND
Pin 7: TxD+
Pin 8: RxD+

For RS485 instead of RS422: tie the Rxdd TxD pins together (2 & 3), as well as the TxD+ and
RxD+ pins (7 & 8).
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Software setup

The MODBUS settings in the SCADA software are on the "System" tab. There's another row of tabs
under the "System" tab for various options including the MODBUS port settings. Click the correct
serial port tab there, usually "Serial pbttfor the green terminals. You should see a screen that looks
like this:

System: 192.168.0.100 SID: 365 SN: 365 Ver: v1.88 System time: Thu Mar 10 08:53:41 2016 T n
Disconnec
SCaDe.  Description: AVA test Job: Defaulk

>ysbem Line 1

e bavex Ganeral Desplay Medbus TCP Serial 1 Serial 2 Serial 3 Serial 5

[ Enabded Sarial monitor SAVE SETTINGS

Type RTU (Bnary) *

Slave sddress |1 ] Slavwe ID 1

B 19200 - | Parity Mos -

RTS contral RTS on during T, off during R (standard 485 mode) -

Endianmode | 011 - Registers big, ints & floats itte (default) =

Part typs RS485AS422 -
Select job Set desanplion Synchronize tme fdate Users Saveload config
Update fimware Restart servioes REBOOT HALT

Ambient Die Free memory Disk free Card free Card sive CPuU Connections Power
85.8 degF| 115.7 |degF| 96184 |KB| 147456 |KB| 3276800 |KB | 3997696 KB | 52/48/0 1 7.262 |W

From here, set your slave address, slave ID, and serial port settings. The "RTS control" should stay in
the "485 mode" shown. Ensur e totlegydundeth(BRS282RPor t t vy
RS485/RS422). IMPORTANT: make sure to click the "SAVE SETTINGS" button if you change

anything on this page.

Unfortunately, different MODBUS systems tend to organize data differently, so you'll very possibly

need to experiment witlmé endian settings and possibly even the register numbers on the other end
(some software usesliased registers, so that 30001 would be 0 or 1. Others have even used 30000 for
register 30001) There doesn't even seem to be a 'most common' endian settorgy Thing that

tends to go together would be the last two numbers... so there are commonly only 4 settings to try (000,
011, 100, 111).
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Once you wire up the system and enable the serial port with the checkbox shown (port 1 probably
comes enabled byethult), then you should be able to poll registers. Try 30001. If that fails to give any
value then try 0, 1, and even 30000. These must be read as input registers (MODBUS function code
04), not holding registers. Once you get a value, then go to the SGaiware and start trying

different endian modes (remembering to hit "SAVE SETTINGS" between attempts) and you should
find a combination that works for your software.

There is a fiSerial monitoro which sonsoupdnd gr eat |
running. To use this, press the fASeri al Monitor
traffic sent and received by the unit will be displayed on this monitor sdew is an example of

the serial monitor logging data beiagnt by the SCADA unit.

£® Serial log for port 5 ? *
| Stop monitoring I Save log
2016/03/11 14:29: 15 WRITE/STREAM_M 18 bytes : [G2tme: 14576 77755\r\n] ~

2018/03/11 14:29: 15 WRITE/STREAM_M 20 bytes : [G2name: GALUGESIM101YrYyn]
2016/03/11 14:29: 16 WRITE/STREAM_M 13 bytes : [G2P:3050.34\r\n]
2016,03/11 14:29: 16 WRITE/STREAM_M 13 bytes : [G2T:138.399\r\n]
201683/11 14-29: 16 WRITE/STREAM_M 19 bytes : [G2time: 1457677755 \r\n]
2016/03/11 14:29: 17 WRITE/STREAM_M 20 bytes : [G3name:GAUGESIM102\r\n]
2016/03/11 14:29: 17 WRITE/STREAM_M 13 bytes : [G3P:3100.35\r\n]
2016/43/11 14:29: 17 WRITE/STREAM_M 13 bytes : [G3T: 143,399 \r\n]
2016/03/11 14:29: I7WRITE/STREAM_M 19 bytes : [G3time: 1457577757\ r\n]
201603711 14:29: 15 WRITE/STREAM_M 20 bytes : [G3name:GAUGESIM102\r\n]
2016/03/11 14:29: 18 WRITE/STREAM_M 13 bytes : [G3P:3100.81\r\n]
201683/11 14-29: 18 WRITE/STREAM_M 13 bytes : [G3T:143.399\r\n]
201603711 14:29: 18 WRITE/STREAM_M 19 bytes : [G3time: 1457677753 \r\n]
201603771 14:29: 19 WRITE/STREAM_M 20 bytes : [G4name: GAUGESIM103\r\n]
2016/83/11 14:29: 79 WRITE/STREAM_M 13 bytes : [G4P:3150.84\r\n]
2016/03/11 14:29: I9WRITE/STREAM_M 13 bytes : [G4T: 148,399\ r\n]
201603711 14:29: 19 WRITE/STREAM_M 19 bytes : [G4time: 1457677759 \r\n]
2016/3/11 14:29:20 WRITE/STREAM_M 20 bytes ; [G4name:GAUGESIM103\rin]
201683/11 14-29:20 WRITE/STREAM_M 13 bytes : [G4P:3150.84\r\n]
201603711 14:29:20 WRITE/STREAM_M 13 bytes : [G4T: 148.399\r\n]
201603711 14:29:20 WRITE/STREAM_M 19 bytes : [G4time: 1457677760 \r\n]
2016/03/11 14:29: 22 WRITE/STREAM_M 20 bytes ; [G5name:GAUGESIM 104\ r\n]
201603711 14:29: 22 WRITE/STREAM_M 13 bytes : [G5P:3200.34\r\n]
2016/03/11 14:29: 22 WRITE/STREAM_M 13 bytes : [G5T:153.399\r\n]
2016/803/11 14:29: 22 WRITE/STREAM_M 19 bytes ; [G5time: 1457577761 \r\n]
2016/03/11 14:29:23WRITE/STREAM_M 20 bytes : [G5name: GALGESIM 104 rin]
201603711 14:29: 237 WRITE/STREAM_M 13 bytes : [G5P:3200.34\r\n]
2018,03/11 14:29: 27 WRITE/STREAM_M 13 bytes : [G5T:153.399\r\n]
2016,03/11 14:29:23WRITE/STREAM_M 19 bytes ; [G5time: 1457677762 \r\n]
2016/03/11 14:29: 24 WRITE/STREAM_M 15 bytes : [Sambient: 253.3\r\n]
2016/03/11 14:29:24 WRITE/STREAM_M 20 bytes : [GIname:GAUGESIM 100 \r\n]
2016/03/11 14:29: 24 WRITE/STREAM_M 13 bytes : [G1P:3000.84\r\n] v

The format is consistent between different data types. The sections are:
- Date/time of the data sent/received
- Direction and format of the data
o WRITE or READI data sent or received by the unit
o <format>-the format of the data sent/received
- Length of data
- [<data>]i data displayed in a usérendly way
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Software: Main Screen Overview

SCADA Software Interface

Varmgn p2/01

SCADA

s et

Mt w&: {717972: !i“i'P:.{m =
Add device

Poll Name Host address Description Serial No Version Status
Remove from kst
No 192.168.0.100 AVA test 365 v188  last connected 2016-03-10 09:13:05 ‘
} Change name
No 192.168.0.101 SCADA Simulator Single TEC 301 v190  last connected 2016-02-29 13:46:03
| | Toggle poling
| (] Pol devices
| | Load device list
‘ Save device Ist

MODBUS map
Manage data
Units User

The main screen is the screen that displays when you start the PC application, before connecting to any
unit:

The PC vern®n is shown in the upper right. The displayed version is 1.90c.

To connect to a SCADA uni t

, you wil |l normal l y ¢
Connecting to SCADA Unitso section for more inf
computer name in the fiHost addresso field and
You can type in an address and press AAdd devic
done, you can use AChange nameo0 to gi veicelishe SC/
ARemove from |isto removes an entry from this |
them with colleagues.
Other functions:
Uniitkange system display units. AnSoftware: CI

U s échange the user informatiesnaved when you connect to a uni

Managedddaphay and export data already downl oac
Dat ao

o1 R 1 s 1
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Software: Changing Units

To change the units displayed in the software and used inexpagt, ¢l ock t he #AUNni ts
main screen:

SCADA Software Interface

il v .'II.-ﬂ.... .

g st | 152 IR0 10D u @
Al Maree Mo pedocis Dusoription Tl fop Vorpaa Tatel dukl e
WENHA NS A i L e Fortie 09 O 13 it

™ L] i ) . LR LI R T R & -

ha B R0 0 CCADA Comulninr Longla TIC 100 wiSD el cgevariwdd 3000 3 Liddall

Togrphe polire]

] Poll hewvices

Lasd cavics bt
Zaww derace ik

C =7 - ST

You will now see the units selection dialog:

& celect Units ? X

To change units, dick the second column to pick
which units you want to use for each units dass.

Units class Active conversion
1 cwent - =
2 DiskSpace KB 7
3 MemoryFree KB 7
4 Pressure psi 7
5 Temperature degF -
& Voltage v =

DOME

nits to use, and press 06D
eBdeg€e,or AndegFo for Temperature.
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Software: User Information

, which is recor
from the main ¢

r i nformati o
AfUser o butto

To change your e

us n
a unit, press the n

SCADA Software Interface

5._

e BB -
Pall Meree Host poddiess  Descigtion e e WeTae  THe Add clavica
Rawesw fror bt
ha (RRENTRE R T E - wiEBF el cormected 3205-03- 10 0k 11405
Changs rers
k= TR IEE0A0  SCADA Srrilsior Smgle TEC 304 wiBd ek coenuected FAG02. 1§ 4E03
Togok: poling
] ol desvioss
Laad cevios et
Zavw dersice it

w1 = (TR

You will see thauser information dialog:

£% \Jser Information ? *

Flease enter a name and company name., This information will be used in
system log files when connecting to a unit and when changes are made to the

system.

System user name: darron

Full name |Darmn Black |
Company |GriF’ﬁr1 I'Met, Inc, |

Group (optional) |5CADA Flatform Support (OEM) |

Current permissions:

Control standard settings
View data

Download data

Change network settings
View the system tab

Cancel

Enter your user information here and press 0O0OKG¢

The dialog al so shows your currently installed
software that allows you to view and download data without chgregnsor settings, for example.
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Software: Manage Data

To view and

screen.

export

SCADA

e e

Moot adkbvme | 192, 1080, 100
L) Name Mo sddiess  Descrpton

Na 1ML 00 KA ten

TR0 SCADA Somudator Sngle TEC 300

data downl oaded a

by

SCADA Software Interface

A deven
Rawonw o bt

Change rere

Toguhs palng
viS) bt commented JOV6.00.09 1 24603 [ Aot devices

vl e Vonea ns

=i 1B bt cannented 20140500 001105

Laed deves bt

—— |

You will see the Data Management screen:

Diats Managermant
Duarta folder | 3 fUsers fdarron Documerts FangerData ] Farget
Manage local data
Sedect & SN in the upper l=ft, then a Job in the upper right, then select fie types to manage.
-SlrpT:SN. Description L Step 2: lob Disk space
|3 302 SCADA Single TEC 1 Defsult 97 MEB
4 303 SCADA A bad PCE Geo
v | Archive Dot enitire job
File type Date range Ondisk  Selected | Select fie types on the left,
fhen select your start and end

|'| Gauge calculated | 2015-12-31 to 2016-02-01 | 77 files (3.5 MB)

77 files (3.5 MEB)

dates. Formats (YYT-M84-001)

Start | 2015-12-31

I Gawge emor 2015-12-31 to 2016-02-01 T3 files (5.4 MB)
End | 20160201
3 Gauge raw 016-01-31 to 2016-02-01 17 files (1.5 ME) Al dates Pick dlates
4 Line data 2015-12-31 to 2016-02-01 7 filles (248 KE) m
§ Systern dats 2015-12-31 to 2016-02-01 7 falles (2.9 MEB)
& Systemn log <hi/A 1 file (1.3 MEB) Lpcas tambents
Deate rrvshd dagrostas
7 Diagnostic 2015-12-31 to 2016-02-01 422 files (71 MB) m
& Thumbnail <MfA> 172 files (7.9 ME)
9 Dats viewer ndex <M/A> 12 files (T2 KB) “
Additional data processing options
Expart & single GDF fie to C5¥
Reprocess ravw data fles
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The fhdtdeer 06 selection dropdown will default to

You probably don6t need to change this. This i s
ument so |l ocation. You can ulscation, drgpe dne in yoorgetf. Ren t ¢
cent directories are recorded in the drop down list. An entry in the drop down list can be removed with

the AForgeto button. This only removes the folc

from the conputer.

To use this screen:

Select a serial number (SN) from the upper left box. Once a serial number is selected, a list of
jobs downloaded from that SCADA unit will be shown on the upper right box.

- Select a job from the job list, and the file contdistswill be populated for that job.
- The buttons on the | ower right now operate ¢

- To view data, use the ADATA VI EWERO button.
scribed in the secti on MhtRumbnailwata far the data tiewer,Vi e we
you may need to click the fAUpdate thumbnail s
usually downloaded from the SCADA unit, but it may not be, depending on download settings
described in ASohtwar e: Downl oading D

- To ex t data from the selected job data yc

S process is described in ASoftware:

- To remove data from your computer (this does NOT remove any data from the SCADA unit),
simplys el ect the types of files you want to del
change the date range of data you want to de
convenience, an AAIlI dat eso bah tdat avi ldnd ed ¢

C

dateso will bring up a calendar to select d

Additional options on this screen:

AExport a si ngli &hisGmidn will letlya browse o8 M @omputer for GDF files,

which are the native, binary file formalies for the recorded SCADA data. You can then export a sin-

gl e GDF file to CSV. Since GDF files only cove
feature. It is for specific troubleshooting use.

AfRepr ocess T Thiwoptia wilkllod yoll te select a GDF file on your computer (A

rawbData.gdf file from the jobds figaugeso fol der
using updated coefficients.
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Software: Downloading Data

In order to view or export data from a SBOA unit, you need to first download the data to your local
computer. When connected to a SCADA unit, the T
first AGeoPSI o0 tab:

/%ﬁ Systam: 192.168.0.100 SI: 365 SH: 365 Ver: v1.88 System tena: Thy Mar 10 11:24:32 2016 [
dreact
SEAmA  Desroton: AVA tert Job: Defak

System  Lret

Gauges Data Comms Settngs

Selected 2,345 fes (373 M)
Full downicad & 2,712 fles (556 M), aready hove 53 fes (66 M)

1< << < dre 015 > »> 2 | Crange downioad cptons

Line ceta data (244
out cats data O
System data data (
Diagnosac data [0/
RO raw Sata (2

Amrbient De Free memocy  Dek free Ced free Card size ou Conmections Power
842 |degF 1126 |degF 9520 |KB| 147456 |XB| 3276800 |KB & 3997656 |KB| 29/29/42 1 5114 W

This screen manages the downloading of job data to your computeraiN@lso export data from this
screen, using the fAExport to CSVO button, descHt
and delete data from the AManage DatPeasester een,
that both of these functionswill automatically select the SCADA serial number and job you are

on. You will not see a data folder, serial number, or job field on the Manage Data screen, for instance.

The AThumbnail sd button wil/l i nsicreauich g} hiet & ADh
files for the data viewer. You will then see a
gress.

Updatryg tumbraads for date 20091111
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To begin downloading data, we first need to understand how dates are selected. The calendar shows
data available for dowoad one month at a time.

The ANO DATAO dates show dates that the unit wa
(light blue or dark blue), and dates that fall outside any job data for the SCADA unit are shown in grey.

Navigation:Tonavi gate across months, use the A<0 and
in one year increments. The A] <0 and A>] 0 buttc
tively.

Available Data Letters: There are up to five letters that wik displayed in each date to indicate what

type of data is available for download. These t
|l ine data, AS0 for system data, and ADO for di ¢
pendngm your downl oad options you selected in the
ware: Downl oad Optionso).

Graphs: There are small graphs in each date (if the screen is large enough). These graphs can help
greatly in identifying data you might needdownload for troubleshooting purposes. The graph shows
data not yet downloaded divided by type of data. The green part of the graph is gauge sensor data, the
blue part of the graph is raw sensor data, and the grey part of the graph is system datataksror d

red.To troubleshoot gauge issues, look for the first day with a significant red portion in the

graph, showing a lot of errors. Download the dates immediately before and after this, and you

will have the data across this problem eventhis is avery useful way to avoid downloading months

of data to locate a problem. These graphs are also affected by the download options you have selected.
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Selecting specific date ranges: To select a date range to download, click on the start and end dates that
you want to download. Every click on a date will select that date as either the start or end of the range
of dates to downl oad. For"ex dmplse, oinfl yydh ad!l idak

Clicking th'%®n won | A Menhngdoot tBeBthreughdhe 1. Selected dates will be
in dark blue, norselected dates will be in a lighter blue.

1= . < Vih 2016 = > =l

Date range March'8i March 10 selected

Once you have selected dat a

down!| osedaproe | k
gress bar across the top of

0 i c
he vi ew, and the ¢

Derwrdasdng Fles. .. (3051 Sax, 725 K5/5.0M, 19340 fruc]
Estinaded W gl 35 seconds

The information section will change to show the number and size of data being downloaded, and an es-

timate on how long the download will takihis estimate will usually become more accurate after a
minute or so of downloading data.

Note: I f you do not see any available data | ettt
data to your computer, or you have that type of data turned offn your download options. See
nSoftware: Downl oad Optionso for more informat.i
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Software: Download Options

To view or change your selected download opti
from the d&a downloading page when connected to a SCADA unit:

Syt 100 16800100 SH: 355 S B85 W vi A8 Sysbam timaa: Thu War L0 L1604 2016
U salTee  Daboriton AN test ok Dotk

Exnin Lrm 1

Gaxges  Dela | Comes  detig

Tewciwd § Sen 55
= EE WL ey Pt 100 R (60 M)

El a3 S
e 06

BO DATA

e rarw chaka [27HA P, BFF M Byt
CRpgrase; AaL (070 Bk, 871 Hl byl
RS e clain (1 S, 2717 V5 pim)

[]

Aambigant D Frave mamory D Bra ol B Coand a2 a ] Lo i P owsar
| BT |degF| 1121 |degF| 94816 |KB| 147458 |NF FEGEGD | KB 3990094 | KB | IT1449 1 || 6%z (W

This displays the Download Options dialog shown below. This allows you to choose what data you
want to download from the SCADA unit. The most common choices are shown below. A glossary of
what these itens mean is on the next page.

£ Download Options 7 X

Automatically download the last 3 days data (needed for plot)

Select the types of data to download from the WellRanger

Gauge calculated data (0 files, 0 bytes)
Gauge error data (0 files, 0 bytes)

[ Gauge raw data (199 files, 72 ME)

] Gauge misc data (0 files, 0 bytes)

Line data data (0 files, 0 bytes)

[ Line misc data (0 files, 0 bytes)

Input data data (0 files, 0 bytes)

[ tnput misc data {0 files, 0 bytes)
System data data (0 files, 0 bytes)
System log data (0 files, 0 bytes)

[ system misc data (0 files, 0 bytes)
Configuration data (0 files, 0 bytes)
] Diagnostic data (701 files, 129 ME)
Thumbnail data (0 files, 0 bytes)

[] Data viewer index data (0 files, 0 bytes)
RD1 raw data (1 files, 1.2KE)

] RD1 other data {0 files, 0 bytes)

Carcel

This dialog also selects if the PC program automatically downloads the last 3 days of data when you
connect to a SCADA unit. This is needed for the gauge live plots to show some history.
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Software: Data Dowrdad Options Glossary

Gauge calculated data This contains the time, pressure, temperature, and a simple status value for
each gauge. This is what most export data pulls from.

Gauge error data This logs any errors that may occur during communicatiortstivé gauges. Theo-
retically useful for troubleshooting, but not useful otherwise.

Gauge raw data This contains the exact data the gauges send to the surface system. If you have incor-
rect coefficients loaded, you may want these to reprocess the gaugsidgteorrected coefficient

files later on. This is also useful for troubleshooting (in fact, more so than the error data files).

Gauge misc dataAny other files that happen to be in the gauge folders. Unlikely to be necessary.

Line data data. (slightly redundant naming) This contains time, voltage, and current for each gauge
line... fairly useful for troubleshooting any communication issues, but not really necessary otherwise.
Line misc data Any other files that happen to be in the line folders. Uhlike be necessary.

Input data data. This contains the-20mA surface values. Very important if you have surface sensors,
otherwise not necessary.
Input misc data. Any other files that happen to be in the input folders. Unlikely to be necessary.

System chta data This contains a good bit of information on the overall system health. It contains sur-
face ambient temperature (inside the box, anyway), CPU temperature, memory usage, storage space
remaining, cpu load, and a few things like that.

System log dataThis is a pretty useful log file that stores major events (like system restarts, moving
of data from internal storage to the SD card, etc). It also contains the user information of people who
connect to the SCADA unit. Useful for troubleshooting.

System misc data Any other files that happen to be in the system folders. Unlikely to be necessary.

Configuration data. This contains gauge, input, and general system configuration files and coefficient
files. You'll almost always want these to assist in pregeorting of the data. (Finding the gauge
names, etc)

Diagnostic data This data contains recordings of raw line voltage and current during communications
with gauges. Only 10 are stored per day, per gauge... and only if there was a problem. This can be
pretty useful for troubleshooting, but only by sensor experts with special software. It's a whole lot of
data and it's usually best to select this only when selecting a few days to download from.

Thumbnail data. This contains precomputed thumbnails forEfaa Viewer built in to the PC appli-

cation. The PC application can regenerate these anyway, so they're not necessary... but they're so small
that it's usually easier to just download them.

Data viewer index data This is not going to be necessary asRReapplication always regenerates

these.

The important ones to export properly a@auge calculated datg, "Input data data” (if there are

surface sensors), an@dnfiguration data". "Thumbnail data" is so small you might as well include
itunlessyouNF ER use the build in viewer. For troubl e
"System data datd , &ystdm ldg data .
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Software: Exporting Data

To export data, select AExport to CSVO from t he
the following dialog: -
<% Export Data ? X
Serial number |SN_365 -
Job | Default * | | Find gauges
Export Gauge ~
1 AVA_TEST1 (1)
2 GAUGESIMT00 (100)
3 GAUGESIMI01 (101)
4 AVA_TEST2 (2)
5 GAUGESIMI02 (102)
A [ (CGA2ANNAG (40} M

[ Export 4-20mA input data
[ Export Morningstar-RD1 data
[ reprocess data from raw data and coefficent files

=) -z

[ Fix bad timestamps
WARNING: fixed timestamps will not be in sorted order!

A

Move 01/01/2000 to | 1/1/2000 12:00 AM

4

Timezone: | GMT+3

Sample interval 1 min

=
Start time 10/15/2014 8:00 AM |3
End time 3112016 7:50 AM |3

EXPORT DATA CANCEL

Full range

The top options are ASerial numbero and fAJobo.
to export from, and then select the correct job you want to export data from. These will normally be
populaed already depending on the system you were connected to or viewing.

The next section is the gauge list. All gauges are selected by default. Turn on or off any gauges you do
not want to export data for at this time.

The next opl0mdmpud@Eapor wwi 41 add surface sensor
connected €20mA sensors.

AExport MODIidchagtsaarwi | | include data from a RDI1
configured.

NfReprocess data fr om r awatadsuselul ifygau Havecupdateditnec i ent f
coefficient files of any gauges and you want to reprocess older data using the new coefficient files. You
need to select AGauge raw datao from the downl

before using ttg option.

Page23



ACorrect bad temperature readingso will attempt
etc)

AErratic temperature compensationo i s another v
AMaxi mum temper attiucreo srtumhbder dt deivdant i fy temper
inconsistent, and only exports data that fits the expected profile.

AFi x bad timestampso and the fiMove 01/01/ 2000 t
A failed SCADA clock willmove data to the date 01/01/2000 after a reboot. You can adjust for this
failure by identifying the correct time.Nofe the
that data will not be sorted to match the entered date, the corrected tiestamps will still appear

first in the export file based on the original 01/01/2000 date.

For ATi mezoneo, you can select the timezone yol
computerds current timezone.

ASampl e i nt e roftendaba paintsfare staresl in the export file. This is usually 1 minute.
However, data is usually recorded much more often (every 2.5 seconds or so)

The AStart ti med and AENd timeo fields define t
iFull rangeodo button will set this to the full d

When youdre done, cl i ckThadatewillfb&expo@er ifto @ Téwn- b ut t o
|l oad area, inside the job folder for t heeswa.rrer
For example, if you are connected to SCADA serial number 424 and are exporting data for the
AfJobl1l230 job, the data woul\Rande®at8BN $2dJrotbeld2 3t6o y 0 L
folder.

Here is a sample of the exported data in Excel:

A B C D E F G
Well: Default
2 |DATE .ITIME GAUGESIM100 PRESS GAUGESIMI100 TEMP GAUGESIM101_PRESS GAUGESIMI101 TEMP GAUGE
3| 2/29/2016 13:31:00 3000.32 262.792 3050.33 271797 3100
4 | 2/29/2016 13:32:00 3000.32 262.847 3050.31 271.828 3100
5 | 2/29/2016 13:33:00 3000.34 203.077 3030.34 272,032 3100
& | 2/29/2016 13:34:00 3000.360 263.472 3050.39 272,452 3100
7 | 2/29/2016 13:35:00 3000.39 264.026 3050.39 273.049 310
Individual gauges will have their gauge name, then

appended for temperatures.
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Software: Data Viewer

The data viewer is a very useful tool for data
screen to startths system. A special online version is a
ifGaugeso tab under a specific ALined tab. This
only covers the last several days of data. This online versionpddite live as you are connected to

the unit. Herebds the full wversion from the Manece

IFI Show LDDET OVErvasw IP Show legend
Despllay 568 Default -

Data Viewer

SM: 365
Joby: Default

Configure display set

L ¥

The screen may take a little time to load initially to create index files. It will be much faster after these
index files are created.

Thumbnail view: The top view is the thumbnail view, which shows data from the thumbnail files
downloaded from the unit. This will show some of the available data across all the data recorded on the
unit. In the above graph, the thumbnail is showing about a year and & daiié drom a test system.

Clicking and/or dragging on this graph will move the main graph to look at this time. The currently
viewed region of time will be shown with a dark grey rectangle.

Main view: The main view shows the data currently selecteddw @nd is zoomed in to usually the
last day or so of data. There are a lot of ways to control this view, so please read the instructions here.
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Legend area: This part of the main view is along the bottom and shows a legend of the colors used to
eachdata t em. Gauge names are identified here i f ki
|l egendo checkbox. You can click on a | egend ite

[ ]

- System TempCore

Scale area: This area shows groups of available data that are plotted tageticenonon plot scale.
Clicking on a color box inside the scale area will highlight that specific data item in the exact same way
as clicking on the item in the legend. If you click on a particular scale area itself, all the items in that
scale group wilbe in bold and other values will fade to the background. A plot scale grid will also be
shown.
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Navigation: There are several ways to navigate through the data on the main view:

- Click with the left mouse button when no item or scale group is highligintédirag left or
right.

- Click with the right mouse button and release without moving the mouse to zoom out. Click
with the right mouse button and drag to another point to define a region to zoom in:

H
=

- When a scale area or data item is hijited, the usage of the left mouse button changes. In this
mode, leftclicking on the plot will show a yellow information window with information about
the data point closest to your mouse click:

e 20,05 psi

Click and drag the left mouse button to explore data values

There are several predefined display sets you can use to look at different types of data logged by the
SCADA unit. See the next section fASoftware: Di s

-
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Software: Display Sets

Display sets are very useful collectionssohilar items or items that are useful to view together using
the data viewer. Toselectapgeonf i gur ed or saved display set, u
the data viewer:

The ADefaulto set shows sy sénsonpressaregnetengpéeratureedata. a |
The fAGauge data onlyodo set shows only gauge pr e:c
shows only gauge pressures, and ATemperatures c
shows much more informatn such as the CPU load, system memory usage, connections, system input
voltage and current, |l ine voltage and currents,

Detailed display set Everything displayset

To customize a display set, choose the fAConfi gt
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