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1. Getting Started

Open Acheron software, the supplied laptop has shortcuts on the desktop for SuprockTech software.
Double click the Acheron icon and let the software start. Plug in USB cable from EBOP DAQ Unit to your
PC, your screen should look like this:

& Acheron o o

File Devices Streaming Settings Tools Help
} - ” s L] >

Rescan USB Find TCP Devices Pause Resume

Linden EBOP

Graph Channel: Motor Serial Number: HVI2716 Board Info: High Voltage Input rev 2 q

Frequency Subchannel: ot UserTag1:  Linden EBOP  Build Info: dev-498f594ed5-bb

UserTag2:  <INVALID>  Build Date: 2019-10-24T19:48:322

“h' ‘m.l ! !“'1 ’ I)\

Channels LEDs Log

Mean (1s) Std Dev (1s) Sampling Rate White [2019-12-19T07:34:27Z] Starting streaming instance
Motor 0007V 0008V 100 sps [2019-12-19707:34:27Z] Connected
Red Green Blue
Batt 0195V 0011V 100 sps
Pressure1 )3MPa 19 MPa 100 sps Cyan Magenta Yellow

re2 71MPa |9 MPa 100 sps Black

Current 16A  24A 100 sps Red W 0 2
Tachometer 00 kHz 00 kHz 124 sps G - 255

Blue = 0 < Lost Packets (last 20 s): 0

If you do not see data streaming in this manner, click “Rescan USB” in the top right of the window. If all
is well, data should begin to stream. The default condition of the software with connected telemetry is
to record data. If you are still setting up equipment and the test is not ready to start, you may press
“pause” in top right corner of the window.

If rescan USB does not yield desired result, ensure that USB connectors are seated properly and that the
lights on the EBOP unit are lit. If connections are secure and lights are confirmed on, ensure that the
software is not paused in the upper right hand corner.

If all settings and calibrations are in good standing, and the data is visibly transmitting in Acheron, this is
all that is needed to record data for the EBOP test. All of the data is automatically recorded on the
specified location on your PC.

2. Acheron Data Acquisition Settings

The SuprockTech EBOP test kit was designed to test EBOP performance with minimal setup work for the
user, but initial setup is crucial nonetheless. Pressure sensors are calibrated at Suprock but it is
important to periodically check calibration of the pressure sensors.

2.1 Name your device (set user tag)
If the PC you are using is monitoring more than one device other than the EBOP DAQ, it can be helpful to
set easily identifiable tags on the devices being used. Procedure involves 3 quick steps:



1. In the top right corner, click “Menu” then “Set User Tag 1” from the drop-down.

© Acheron ]

File Devices Streaming Settings Tools Help
i L »

v o L) b
Rescan USB Find TCP Devices Pause Resume

Linden EBOP
Graph Channel. Motor Serial Number: HVI2716 Board Info: High Voltage Input rev 2 S,
Frequency Subchannel UserTag1:  Linden EBOP  Build Info: dev-498fS94edS-bb

Menu

UserTag2:  <INVALID>  Build Date: 2019-10-24T19:48:32Z

J Set User Tag 1
1. Set User Tag 2
& Update Firmware
Advanced Actions
Start Calibration
& Edit Device Settings

%] Change Active Streams

*2 Run Hardware Tests

1] Show Packet Stats

€ Show Device Information

Channels LEDs Log
Mean (15) Std Dev (1s) Sampiing Rate White [2019-12-19T08:18:35Z] Starting streaming instance

Motor 0002V 0008V 100 sps [2019-12-19708:18:35Z) Connected

Red Green Blue
Batt 0196V 0011V )00 sps
Pressure1 J1MPa |9 MPa 00 sps Cyan Magenta Yellow
Pressure2 71MPa  20MPa  )00sps Black
Current 16A | 08A  0sps Red ® 0 =
Tachometer 00kHz ~ 00KkHz 124 sps o - 2552

Blue ™ 0o 3 Lost Packets (last 20s): 0

2. In the “New Tag” window, type in desired name. This name should be memorable and make it easy
for plant personnel to identify the device. Click “OK” to confirm.

W New Tag X

New Tag:

=3

OK Cancel

3. If you are satisfied with the name entered, click yes to save to NVM and reset device.

 Reset? X

NVM Written. Reset
Device?

Yes No

Confirm that the device name you entered appears in the device tab. If not, please repeat steps 1-3.



2.2 Device settings
The EBOP DAQ settings come preset from the factory but it can be good to know how the settings work
in case any changes need to be made. The settings menu can be found in under Menu — Device settings

© Acheron - o x

File Devices Streaming Settings Tools Help
b k ” s W >
Rescan USB Find TCP Devices  Pause Resume

Linden EBOP

Graph Channel: Motor Serial Number: HVI2716 Board Info: High Voltage Input rev 2 Close
Frequency Subchannel: Mot User Tag 1: Linden EBOP Build Info: dev-498f594edS-bb

Menu ¥

User Tag 2: <INVALID> Build Date: 2019-10-24T719:48:32Z

4/ Set User Tag 1
o Set User Tag 2
& Update Firmware
Advanced Actions
Start Calibration
% Edit Device Settings

%] Change Active Streams
“® Run Hardware Tests

1] Show Packet Stats

€ Show Device Information

Channels LeDs Log
Mean (1) Std Dev (1s) Sampling Rate White [2019-12-19T08:49:297] Starting streaming instance
Motor 0003V 0012V 100sps [2019-12-19T08:49:297] Connected
Red Green Blve
Batt 019V 0046V 100 sps
Pressurel )3MPa  JOMPa 100 sps Ei (s VC2)
Pressure2 7LMPa  J0MPa 100 sps Black
Current 16A  11A 100 sps Red m 0 =
Tachometer 00 kHz 00 kHz 124 sps Green - 52
Bue m o 2 Lost Packets (last 205): 0

2.2.1 General settings
The general tab contains the output rate settings and tach debug toggle.

( Device Settings X

General HV1 HV2 LV1 Lv2 LV3

ADC Output Rate 8ksps N
Disable Tachometer Debug Channel

Restore Defaults Cancel

2.2.1.1 ADC Output Rate
The optimal setting for preserving hard drive space and getting an accurate test result is the factory
default of 8ksps. If the EBOP is set other than 8ksps please reset it to 8ksps.

2.2.1.2 Disable Tachometer Debug Channel
This setting is for factory use only, please ensure it remains checked.



2.2.2 Channel Settings
The channel setting tabs contain scale, name, unit, and parameters that govern how the data is read and
recorded from the different channels.

o

General HvV1 HV2 Lv1 Lv2 LV3

HV1 Enable
HV1 Channel Name Motor

HV1 Unit Type UNIT_TYPE_VOLT v
HV1 Scale 1 <
HV1 Offset 0 =
HV1 Minimum -850 =
HV1 Maximum 850 =
Restore Defaults OK Cancel

2.2.2.1 HV1 (Motor) — HV2 (Battery)
As HV1 and HV2 are direct voltage measurements, there is no need to scale or offset the data. Leave
these settings at factory default values.

2.2.2.2 LV1 (Pressure 1) - LV2 (Pressure 2)

LV1 and LV2 correspond to the 2 pressure sensor inputs on the unit. The calibrations and scale will be
displayed here. If calibration of pressure sensors is required, we recommend that this page is left alone
and the calibration is done on the calibration wizard. For Calibration instructions please refer to the
calibration section in this manual (See Section 3. Calibration).

2.2.2.3LV3 (Current)

The Suprocktech EBOP test kit comes with a modified Fluke i1010 current clamp. Per Fluke’s manual, the
probe will output 1mV for every 1 amp measured. Thusly, the scale has been set to 1000, please make
sure LV3 Current settings are as follows:

 Device Settings X

General HV1 HV2 Lv1 LVv2 LV3
LV3 Enable

LV3 Channel Name |Current ‘

LV3 Unit Type UNIT_TYPE_AMPERE v
LV3 Scale 1000 =]
LV3 Offset o |
LV3 Minimum ~ -10 3
LV3 Maximum |10 2

Restore Defaults Cancel



3. Calibration

3.1 Physical setup

The pressure sensors in the EBOP kit come pre-calibrated from factory but from time to time it is good
to make sure the calibrations have held. Acheron software has a handy calibration wizard that makes
this process a breeze.

Required tools are:

1. Regulated source of compressed air
2. Known good air pressure gauge
3. Pressure sensor connection to air source

Since pressure is a linear variable, the wizard collects 2 data points at 2 set pressure points and uses that
data to calculate the pressure from the corresponding voltages, and displays the pressures in the unit of
your choice.

3.2 Calibration wizard software procedure
1. The calibration procedure starts by clicking menu -> start calibration

© Acheron = x

File Devices Streaming Settings Tools Help

: L - s ">
Enable RF Power (0 Rescan USB Find TCP Devices Pause Resume
Linden EBOP
Graph Channel: Motor v Serial Number: HVI2716 Board Info: High Voltage Input rev 2 Close
Frequency Subchannel: Motor User Tag 1: Linden EBOP Build Info: dev-498f594edS-bb
User Tag 2: <INVALID> Build Date: 2019-10-24T19:48:32Z Menu V]

+ Set User Tag 1
+ Set User Tag 2
& Update Firmware 4
.~ Advanced Actions
~ Start Calibration
oW it Device Settings

Set Device Mode
4] Change Active Streams
*® Run Hardware Tests
if] Show Packet Stats
&) Show Device Information

Time Domain (

I

Bl
| ”“W!zt-"\l"lj.;'!('f_n:ﬂ”f‘,M“""“

|

\‘ ‘ (11 “‘ l‘ ‘!W“h‘g
Wasliii

Channels LEDs Log
Mean (1s) Std Dev (1s) Sampling Rate White [2019-12-12702:09:227] Starting streaming instance
Motor 0020V 0008V 100 sps, [2019-12-12702:09:22Z] Connected
Red Green Blue
Batt 0191V 0021V 100 sps,
Pressurel )4MPa l9MPa 100 sps G Hagent oV
Pressure2 7LMPa  [9MPa 100 sps Black
Current 15A | 07A  100sps Red m 0 2
Tachometer 00 kHz 00 kHz 124 5ps. Gise - sse
Blue o 3 Lost Packets (last 205): | 0

2019-12-12T02:09:30Z



2. The calibration dialog box will open on the left.

& Acheron - o x

File Devices Streaming Settings Tools Help
h

: - v wo»
Enable RF Powe: oRer(o Rescan USB  Find TCP Devices  Pause Resume
Linden EBOP
Graph Channel: Motor Serial Number: HVI2716 Board Info: High Voltage Input rev 2 Close
Frequency Subchannel: Mot User Tag 1: Linden EBOP Build Info: dev-498f594edS-bb
User Tag 2: <INVALID> Build Date: 2019-10-24T19:48:32Z Menu v
Calibration

npled

Motor ~ Batt  Pressurel  Pressure2  Current

[] calibrate Pressure 1

Channels LEDs Log
Mean (1s) Std Dev (1s) Sampling Rate White (2019-12-12T02:09:227] Starting streaming instance
Motor 0018V 0009V  100sps [2019-12-12T02:09:227] Connected
Red Green Blue
Batt 0188V 0028V 100 sps
Pressure 1 )3MPa 24 MPa 100 sps San LA j(etow
Pressure2 73MPa  24MPa  100sps Black
Current 15A | 12A  100sps Red W 0 =
Tachometer 00kHz ~ 00KkHz 124 sps B - 2552
Blue R Lost Packets (last 205): | 0

3. Choose the tab corresponding to the channel you would like to calibrate

& Acheron - -] X

File Devices Streaming Settings Tools Help
1 L 7 o L] .4

> Rescan USB Find TCP Devices  Pause Resume

Linden EBOP

Graph Channel: Motor v Serial Number: HVI2716 Board Info: High Voltage Input rev 2 Close
Frequency Subchannel: Mot User Tag1:  Linden EBOP  Build Info: dev-498f594ed5-bb

User Tag 2: <INVALID> Build Date: 2019-10-24T19:48:32Z Menu B,
Calibration

mpled 33x) Frequer

Motor Batt Pressure 1 Pressure 2 Current

[V calibrate Pressure 1

Umt:\ Select Unit

Channels LEDs Log
Mean (1s) Std Dev (1s) Sampling Rate White [2019-12-12T02:09:22Z] Starting streaming instance
Motor 0016V 0009V  100'sps [2019-12-12702:09:22Z) Connected
Red Green Blue

Batt 0189V 0020V 100sps

Pressure1 J3MPa 8 MPa 100 sps (S L ety

Pressure2 72MPa  I8MPa 100 sps Black

Current 15A | 09A  100sps Red W 0 =

Tachometer 00kHz ~ 00kHz  f24sps oy - s

Blue = o 3 Lost Packets (last 205): | 0
7 913 PM
) A @ ‘® 7z Q)

E £ Type here to search 0. () 7 D) R

4. Click the check box corresponding to the calibration you wish to make.



© Acheron

File Devices Streaming Settings Tools Help
1 h

Linden EBOP

ymain (Dow

Graph Channel: Motor Serial Number: HVI2716 Board Info: High Voltage Input rev 2
Frequency Subchannel: gk UserTag1:  Linden EBOP  Build Info: ~dev-498f594edS-bb
UserTag2:  <INVALID>  Build Date: 2019-10-24T19:48:32Z
Calibration
Motor ~ Batt  Pressurel  Pressure2  Current
[V calibrate Pressure 1
Unit: Select Unit

Channels

Motor

Batt
Pressure 1
Pressure 2
Current

Tachometer

5. Click “select unit”

Linden EBOP

Graph Channel

Frequency Subchannel:

Calibration

Motor

Mean (1s) Std Dev (1s) Sampling Rate

0016 V
0189 vV
33 MPa
72 MPa

15A
00 kHz

Batt

0009 V
0020 vV
18 MPa
18 MPa

09A

00 kHz

Motor

Pressure 1

Calibrate Pressure 1

100 sps
100 sps
100 sps
100 sps
100 sps

124 sps

Serial Number: HVI2716
User Tag 1:
User Tag 2:

Pressure 2

-4

s s
Rescan USB Find TCP Devices Pause Resume

Close

Menu  ~

[2019-12-12T02:09:227] Starting streaming instance

[2019-12-12T02:09:22Z] Connected

LEDs Log
White
Red Green Blue
Cyan Magenta Yellow
Black
Red m o <
Green - 2553
Blue = o 2

Lost Packets (last 20s): 0

& Select Unit

Board Info: High Vo| ST

Build Info:  dev-498 (O None
Build Date: 2019-10 () LsB
O%
Ov
OaA
ow

Linden EBOP
<INVALID>

Current

Unit: Select Unit
Qe
Ocec
O ra
ON
O m/s
O mys?
QO ds
QO dBm
Q strain
O Hz
Os

Channels

O
Ous
ONm
Om
Og
QO mis

Mean (1s) Std Dev (1s) Sampling Rate
0018V 0009V

White

Motor 100 sps

Red Green

Batt 0187V 0029 V 100 sps

Pressure1 4 MPa 25 MPa 100 sps Cyan Magenta

Pressure 2 72 MPa 25 MPa 100 sps. Black

Current 15A  09A 100 sps Red =

Tachometer 00kHz 00 kHz 124 sps Green

QO LsB/ec

Ojsk
QO psi
QO bf
O fys
O fys?

QO Ib/s
O gpm
QO bf -t
Ot
Ob
O s

£ s L]
Rescan USB Find TCP Devices Pause Resume

US Customary Other

Close

Menu N

O HP (746 W)

O g (9.80665 m/s?)

(O CPM (0.01666667 Hz)

instance

QO in (0.0254 m)
O oz(28.34952 g)
O gal/min (6.30902e-05 m3/s)

OK Cancel

Blue = o 2

6. Select desired unit, in this case, psi

Lost Packets (last 205): | 0



(, Acheron

File Devices Streaming Settings Tools Help

L L

Enable RF Power (0) Disable RF Power (0)

Linden EBOP

Graph Channel: Motor v Serial Number: HVI2716
Frequency Subchannel: Motor User Tag 1:  Linden EB(

User Tag 2: <INVALID
Calibration
Motor Batt Pressure 1 Pressure 2 Current

Calibrate Pressure 1
Unit: psi Select Unit

(O ACRMS (@ 1st Order Linear

Capture Plot
Captured Actual Delete
Scale Offset
Write NVM

7. Be sure “1%t order linear” is selected

8. You are now ready to calibrate, physically set calibration rig feeding the pressure sensor to a chosen
pressure within range you wish to measure. In this example, let’s use 20psi. With the test rig at 20psi,
click “capture”



" Acheron

File Devices Streaming Settings Tools Help

L k
Enable RF Power (0) Disable RF Power (0)
Linden EBOP
Graph Channel: Motor v Serial Number: HVI2716
Frequency Subchannel: Motor User Tag 1:  Linden EB
User Tag 2: <INVALID
Calibration
Motor Batt Pressure 1 Pressure 2 Current

Calibrate Pressure 1
Unit: psi Select Unit

(O ACRMS (@ 1st Order Linear

Capture Plot
Capturea’ Actual Delete
1-0.118924 M . 20| psi . Delete
Scale Offset
Write NVM

9. In the “Actual” section, type in the psi that corresponds to the physical pressure acting on the sensor.



@Acheron

File Devices Streaming Settings Tools Help

|8 L
Enable RF Power (0) Disable RF Power (0)
Linden EBOP
Graph Channel: Motor v Serial Number: HVI2716
Frequency Subchannel: Motor User Tag 1: Linden EB
User Tag 2: <INVALID
Calibration

Motor Batt Pressure 1 Pressure 2 Current
Calibrate Pressure 1
Unit: psi Select Unit

(O ACRMS (@ 1st Order Linear

Capture Plot
Captured Actual Delete
\ 2 a
1-0.118924 M _ {20 psi _ | Delete
Scale Offset
Write NVM

10. Repeat steps 8 and 9 with a different physical pressure acting on the sensor, such as 80psi

11. Once you have 2 solid data points, click “Write NVM” to write the settings to the device.

‘« Reset? X
0 NVM Written. Reset
Device?
Yes No

12. You will see “NVM written, reset device?” Click yes. Device will now restart and your calibration
settings are now locked in.



4. Physical Installation

The SuprockTech EBOP test kit is designed to make installation as easy as possible with BNC connectors
for data, twist connectors for sensor power, high voltage fused clamps, and easy to install optical
tachometer.

4.1 Tachometer

The tachometer is a Monarch Instruments unit designed for sending a frequency pulse to the EBOP test
kit. Ensure that the optical reflector is attached to the rotor along a visible part of the motor shaft or
coupler. Misalignment will result in failure to read shaft speed. Using excess tape (long reflector) is
advisable. If the shaft is highly reflective itself, it may interfere with tachometer readings. If this is the
case, it is advisable to tape or paint the shaft with non-reflective paint (flat black spray is easiest) in
order to ensure the tach gets a good clean pulse for RPM.

Reflective strip
Tach”™ /

4.2 High Voltage DC Connection
Connect the common ground to the DC motor negative (GROUND) terminal. The HV DC connection
should be connected to the input HV1 on the test kit.

HV2 Input may be optionally connected to the battery bank DC voltage source to validate battery
voltage under load, as well as comparing the battery supply voltage to the DC control system steps.

The provided safety breakers should be used for the HV DC connections and installed as close to the
contact points as possible.



4.3 Current Measurement

The current probe is connected to LV3 on the EBOP test kit. This current probe is specially modified with
an isolated DC supply capable of withstanding 4kV. The battery system and regulator has been replaced
in the current probe to allow nonstop unattended operation.

The current probe has been supplied with a BNC connector for unadulterated signal integrity.




4.4 Pressure sensors

The EBOP test kit is designed to take two pressure sensors. Typical tests consist of lube oil pressure at
the rear turbine standard and optionally at bearing feed locations. Thrust bearing or journal bearing
locations can be determined from operational data showing which bearings have the lowest feed
pressure during normal operation of the unit.

The pressure sending unit is powered by an isolated DC supply that prevents ground loops and allows
nonstop operation for unattended recording. The pressure sensor has been supplied with a BNC
connector for unadulterated signal integrity.




5. Mondo viewing/export software

The MON program is structured to load data and unpack the data from APD files. This data can be
exported (unpacked to CSV) or graphically visualized/exported. For the purpose if this EBOP specific
manual, we will focus on time data rather than options related to frequency content.

Preferences (display units)

The default display units for Mondo are all in metric. Many of our customers in the US have requested
an option for pressure to be displayed in PSI. Also, the signal from the tachometer is set to Hz by default
where traditionally RPM is preferable. Procedure is as follows:

1. Click on Settings - Preferences

& Mondo - m] X
File Settings Help
Til Preferences..f Time/Frequency Analysis Frequency Analysis
Time Date¥; : Spectrogram Power Spectral Density (PSD)
Synchronous Time Data Single Channel Overlaid PSD
Overlaid Time Data Single Time Slice Overlaid PSD
Overlaid PSD
Raw Data File Manipulation
CSV Output File Information
CSV Downsampled Output View Settings

Advanced Raw Export

Rend File Asunder




2. Adialog will pop up, for mixed units click “mixed”

@ Preferences »
Units
Display Units
O st O uscustomary @ Mixed
®w O P W)
O« @ ‘
O Pa @ psi
@nN O f
@ nmis O fys
® m/s2 O ft/s? O g (9.80665 m/s?)
O Hz ® CPM (0.01666667 Hz)
@ g5 O s
®@us O gpm
@ Nm O Ibfft
@m Oft O in (0.0254 m)
@g Obn O o0z(28.34952 g)
® m3s O ft3/s O gal/min (6.30902e-05 m3/s)
Lok | cae

3. The pressure unit chosen simply depends on the end user’s preference. Default unit is Pascals, if
you want psi, click psi. When it comes to motor RPM, it is advisable to choose CPM over Hz. This
will give a proper RPM number, which tends to be the standard for revolutions.

‘, Preferences X
Units
Display Units
O st O uscustomary @® Mixed
@w O HP (746 W)
O« @c°F
O Pa @ psi
@nN O if
@ m/s O ft/s
® my/s2 O fi/s? O g (9.80665 m/s?)
O Hz @ CPM (0.01666667 Hz)
®@gs Olbss \
@us O gpm v
@ Nm O bfft
@m Ot O in (0.0254 m)
®@g O O oz (28.34952 g)
® m3s O ft3/s O gal/min (6.30902e-05 m3/s)
OK ] Cancel




5.1 Viewing and exporting data in the form of image files
Mondo makes it easy to view and export data that has been collected from SuprockTech products:

5.1.1 Opening files

The first operation is a standard file navigation to load files of interest into the MONDO software. A user
should choose a file from this menu to begin the analysis, plot, or export process. The default location
for saved files from the PLOT GUI data collection program is X:/Users/Username/Documents/Acheron
Data. Steps for opening files is as follows.

1. The provided laptop includes a shortcut to the MONDO app on the desktop. Locate the shortcut and
double click to start the program. The software looks like this:

& Mondo - o X
File Help
Time Analysis Time/Frequency Analysis Frequency Analysis
Time Data Spectrogram Power Spectral Density (PSD)
Synchronous Time Data Single Channel Overlaid PSD
Overlaid Time Data Single Time Slice Overlaid PSD
Overlaid PSD
Raw Data File Information
CSV Output File Information
CSV Downsampled Output Advanced Raw Export

2. Under the time analysis section, click “Time Data”




& Mondo

Rend File Asunder

File Help

Time Analysis Time/Frequency Analysis

Time Data Spectrogram
Synchronous Time Datx[‘#
Overlaid Time Data

Raw Data File Manipulation

CSV Output File Information
CSV Downsampled Output Advanced Raw Export

Frequency Analysis
Power Spectral Density (PSD)
Single Channel Overlaid PSD
Single Time Slice Overlaid PSD

Overlaid PSD

3. Adialog box will appear prompting you to choose your desired file. Unless you have chosen an
alternate location in which to save your files under Acheron, the default location for SuprockTech
Acheron data files is: X:/Users/Username/Documents/Acheron Data

Choose your desired file and click “Open”

@ Open Files X
b Documents > Acheron Data > 2019_12_30 > Linden_EBOP v O Search Linden_EBOP pe)
Organize - New folder T @
® This PC A [0 Name Date modified Type Size
» 3D Objects W 20191230T0558Z_Linden_EBOP 12/30/2019 12:58 AM APD File 1,259 KB
m Desktop W' 20191230T0617Z_Linden_EBOP 12/30/2019 1:20 AM APD File 7,504 KB
S Bocinare B 20191230T0620Z_Linden_EBOP 12/30/2019 1:28 AM APD File 27,197 KB
4 Downloads
&S Music
« Pictures
® Videos
2. Windows (C:)
~ RECOVERY (D:)
v < >
File name: 20191230T0620Z_Linden_EBOP Packed Data Files (*.apd) "
Open Cancel

4. A dialog box will appear asking if you wish to load other files from this batch. In the case of the EBOP
kit, all of the channels are contained in a single file. Choose “No”



Time Analysis Time/Frequency Analysis Frequency Analysis
Time Data Spectrogram Power Spectral Density (PSD)
Synchronous Time Data Single Channel Overlaid PSD
Overlaid Time Data Single Time Slice Overlaid PSD
‘J More Files? X Overlaid PSD
Raw Data 0 Load more files for
P this batch?
CSV Output
Yes No
CSV Downsampled Output A k
Rend File Asunder Y/
5. Select which channel you wish to visualize.
Time Analysis Time/Frequency Analysis Frequency Analysis
Time Data Spectrogram Power Spectral Density (PSD)
Synchronous Time Data Single Channel Overlaid PSD
Overlaid Time Data Single Time Slice Overlaid PSD
O selectCh.. 2 X Overlaid PSD
Raw Data Select Channel
Pressure 1 %
CSV Output
CSV Downsampled Output

" Pressure 2
Current
Tachometer

6. One more window will prompt you to choose whether you want to open the entire file or a certain

time range. Times are in UTC.



@ Select Data Range X

® Use all data
Start Time (UTC): 12/30/2019 6:20:00 AM
End Time (UTC): 12/30/2019 6:28:32 AM
Duration: 0:08:32

O Use data within range
Start Time (UTC): 12/30/2019 6:20:00 AM
End Time (UTC): 12/30/2019 6:28:32 AM
Duration: 0:08:32

4

Ll

OK Cancel

You will then see a progress bar loading the data:

(WL X

Loading Data...

] 20%
Abort

When the progress bar is complete another window will open showing your data.

5.1.2 Plot Navigation
The viewing portion of the program looks like this:
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The plot navigation window has a simple row of icons similar to what one would see in a document or
image viewing program:

5.1.2.1 Home Button
BoOo ++ BAV B

The home button takes the plot back the default scale and view when it was first loaded.

5.1.2.2 Back and Forward Buttons
The back and forward buttons work just the way they do on a web browser. Back to the previous, or
forward to the next view.
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Clicking on the pan button enables panning of the plot though click and drag functionality. Clicking and
dragging with the left mouse button pans the axes. This allows moving certain points through the visible
area when zoomed in, for example. Clicking and dragging with the right mouse button affects axis zoom.

5.1.2.4 Zoom Button

zoom rect, x=400.806 y=-7683.82

Clicking on the zoom tool allows the user to use click and drag functionality to draw a rectangle
wherever the user wishes the visible area to be. Any mistakes here can be cleared using the back or
home buttons.



Figure 1 =

OO + BB

=5000

=6000

=6500

Magnitude (LSB)

=T000

=7500

280 300 320 340 360 380 400
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Zoom rect
You are now zoomed into the selected area.
5.1.3 Figure Options

v

The figure options button brings up a dialog that allows the user to set parameters for the axes and the
lines.



5.1.3.1 Axes

The Axes tab options allows the user to set a title for the plot, set min and max values for plotted data,
rename the axes, and set whether the scale will be shown in linear or logarithmic terms.

r @ Y
i Figure options uﬂ
Axes Curves
Title
X-Axis
Min 0.0
Max 45.0
Label Time (s)
¥Y-Axis
Min -200.0
Max 200.0
Label Magnitude (m/s3)
Scale linear -
(Re-)Generate automatic legend [

[ 0K ][ Cancel ][ Apply

5.1.3.2 Curves

The curves tab opens the possibility of changing the way plot lines and curves are displayed. In plots
with overlaid data the drop down menu at the top is used to choose which line is being configured.

r bl
1] Figure options M

Axes Curves

[_Iinen v]
Label _lined
Line
Line Style [Solid |
Draw Style [Default v]
Width 1.0
Color =0000fF (I
Marker
Style nothing v]
Size 6.0
Facecolor  #0000fF @
Edgecolor  z0000ff @

[ Ok ] [ Cancel ] [ Apply ]




5.1.3.3 Label
Label is for changing line label for keeping track of specific lines.
5.1.3.4 Line Style

The Line Style drop menu for choosing what style of line is desired

Dashed

Mone
DashDot
Dotted

5.1.3.5 Draw Style

The Draw Style drop down determines whether the lines are drawn in the default curve style or stepped
from data point to data point.

Default -

Steps

5.1.3.6 Color
Color Sets line color for selected line.
5.1.3.7 Markers

The marker section allows the user to set different types of display markers for relevant data points.
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Sample data with markers



5.1.4 Saving plots as image files

Plots can be saved in a variety of vector and image formats for reporting purposes. It is a simple

operation similar to other image program:

1. Click the Save button in the top menu row:

|

2. The user’s selected view can be saved in a variety of image, vector and document formats. Just

choose desired save location, name your file, and choose optimal format.

@ Choose a filename to save to
1T & ? Francesco Lagrutta >

Organize - New folder
A

»# Quick access
m Desktop

.matplotlib .RomRaider

4 Downloads

+ Documents
« Pictures

-3

Documents Downloads

U O S T

Resilio Sync
DTE RR
EBOP

v

File name: Figure_1
Save as type: Portable Network Graphics (*.png)

3

3D Objects

\
X

Favorites

AppData

Intel

X

v O Search Francesco Lagrutta P

a

Contacts

&

Links

Creative
Cloud Files

MicrosoftE
dgeBackup
s

By .
wa

A

Desktop

J

Music

Encapsulated Postscript (*.eps)
PGF code for LaTeX (*.pgf)
Portable Document Format (*.pdf)

. Portable Network Graphi
A Hide Folder Postscript (*.ps)

Raw RGBA bitmap (*.raw *.rgba)
‘ Scalable Vector Graphics (*.svg *.svgz)

Click save and the file will be saved to your chosen location.




5.2 Saving and Exporting data files as CSV
Exporting CSV Data output is similar in procedure to opening files for view/saving as image:

1. Clicking the CSV Output button brings up a file opening dialog. Choose which file you would like to
export then click open.

c Open Files X
™ Documents > Acheron Data > 2019_12_30 > Linden_EBOP v O Search Linden_EBOP p ol
Organize - New folder =- 1 @
® This PC A O Name Date modified Type Size
» 3D Objects W 20191230T0558Z_Linden_EBOP 12/30/2019 12:58 AM APD File 1,259 KB
= Desktop ® 20191230T0617Z_Linden_EBOP 12/30/2019 1:20 AM APD File 7,504 KB
I Documents W 20191230T0620Z_Linden_EBOP 12/30/2019 1:28 AM APD File 27,197 KB
4 Downloads
& Music
= Pictures
& Videos
2. Windows (C)
- RECOVERY (D)
v < >
File name: v Packed Data Files (*.apd) V.

2. The software will ask if the user would like to add more files for concatenation:

Time Analysis Time/Frequency Analysis Frequency Analysis

Time Data Spectrogram Power Spectral Density (PSD)

Synchronous Time Data Single Channel Overlaid PSD
Overlaid Time Data Single Time Slice Overlaid PSD
c More Files? X Overlaid PSD
Raw Data Load more files for
this batch?
CSV Output
Yes No

CSV Downsampled Output A k
Rend File Asunder N/



For the purposes of EBOP test, it shouldn’t be necessary to link more than one file together. Please click

“« ”

no

3. Aadialog will pop up asking which synchronous channels the user wishes to include in the csv

export file.
b '
Time Analysis Time/Frequency Analysis Frequency Analysis
Time Data Spectrogram Power Spectral Density (PSD)
Synchronous Time Data O selectsyn.. 7 % Single Channel Overlaid PSD
Overlaid Time Data @ Stream 0 Single Time Slice Overlaid PSD
] motor Overlaid PSD
[] Batt
Rawien Pressure 1
CSV Output [] pressure 2
CSV Downsampled Output [] Current
[] Tachometer
o

Check the boxes next to the channel(s) you would like to see in this CSV file in particular. Then click “ok”

You will then see the loading progress bar:

(W X

Loading Data...

i 20%
Abort

4. The next window will prompt you to choose whether you want to export the entire file or a certain
time range. Times are in UTC.



@ Select Data Range X

® Use all data
Start Time (UTC): 12/30/2019 6:20:00 AM
End Time (UTC): 12/30/2019 6:28:32 AM
Duration: 0:08:32

(O Use data within range
Start Time (UTC): 12/30/2019 6:20:00 AM <
End Time (UTC): 12/30/2019 6:28:32 AM <
Duration: 0:08:32

OK Cancel

Click ok, and a CSV file will be generated.
(™ X
Writing CSV...
B %

5. When the file is finished loading a dialog will prompt you to choose a filename and save location:

@ save File X
™ Documents > Acheron Data > 2019_12_30 > Linden_EBOP v O Search Linden_EBOP P
Organize - New folder & - @
® This PC A Name Date modified Type Size
3D Objects No items match your search.
m Desktop
- Documents
4 Downloads
J$ Music
« Pictures
& Videos
v < >
- WMl dasiea 170N
FIEGEN 2019 12 30 06.17_HVI2716) v
Save as type: Comma Seperated Value Files (*.csv) ¥

A Hide Folder. Cancel



Type a name, choose a save location, then click “Save.”

Your file will save to your desired location.

5.3 Downsampled CSV for Excel graphing

Mondo is capable of graphing .apd files created by the telemetry, however @8ksps, if one wishes to
graph data using a spreadsheet program such as Microsoft excel, the number of datapoints can quickly

overwhelm such programs. Enter the downsampled CSV feature on Mondo:

1. Open Mondo and click on “Downsampled CSV output”

Synchronous Time Data

Overlaid Time Data

2. Dialog box will pop up prompting the user to choose desired file. Choose your desired file and click

L Mondo - o X
File Help
Time Analysis Time/Frequency Analysis Frequency Analysis
Time Data Spectrogram Power Spectral Density (PSD)

Overlaid PSD
Raw Data File Information
CSV Output File Information
CSV Downsampled Output Advanced Raw Export

Single Channel Overlaid PSD

Single Time Slice Overlaid PSD

llopen .”
@ Open Files X
1 Documents > Acheron Data > 2019_12_30 > Linden_EBOP v O Search Linden_EBOP p
Organize - New folder 1 O
& This PC & [J Name Date modified Type Size
3 3D Objects ® 20191230T0558Z_Linden_EBOP 12/30/2019 12:58 AM APD File 1,259 KB
m Desktop W 20191230T0617Z_Linden_EBOP 12/30/2019 1:20 AM APD File 7,504 KB
A DocUnerts W 20191230T0620Z_Linden_EBOP 12/30/2019 1:28 AM APD File 27,197 KB
4 Downloads
J Music
« Pictures
® Videos
2. Windows (C)
«~ RECOVERY (D)
v < >
File name: Packed Data Files (*.apd) v




3. The software will ask if the user would like to add more files for concatenation:

(o)

Time Analysis Time/Frequency Analysis Frequency Analysis

Time Data Spectrogram Power Spectral Density (PSD)

Synchronous Time Data Single Channel Overlaid PSD
Overlaid Time Data Single Time Slice Overlaid PSD
“, More Files? X Overlaid PSD
Raw Data Load more files for
this batch?
CSV Output
Yes No

CSV Downsampled Output \
Rend File Asunder ;

For the purposes of EBOP test, it shouldn’t be necessary to link more than one file together. Please click

“« ”

no

4. A dialog box will pop up asking for the user to provide a “downsample factor” The downsample
factor is a divisor that will be based on the default sample rate of 8ksps. For example, writing 2
results in an effective sample rate of 4ksps (8,000sps / 2 = 4,000sps). A factor of 800 would result in
a sample rate of 10sps etc.

& Downsample Factor z X

Input downsample factor
800

O

OK Cancel

Once the user has calculated the factor and is satisfied, click “ok.”

6. A adialog will pop up asking which synchronous channels the user wishes to include in the csv
export file.



©ons

Time Analysis Time/Frequency Analysis Frequency Analysis
Time Data Spectrogram Power Spectral Density (PSD)
Synchronous Time Data ©selectsyn.. 7 % Single Channel Overlaid PSD
Overlaid Time Data @® Stream 0 Single Time Slice Overlaid PSD
[C] motor Overlaid PSD
[[] Batt
RawDaa Pressure 1
CSV Output [] pressure 2
CSV Downsampled Output L] Current
[[] Tachometer
e

Check the boxes next to the channel(s) you would like to see in this CSV file in particular. Then click “ok”

You will then see the loading progress bar:

(WL X

Loading Data...

L 20%
Abort

7. The next window will prompt you to choose whether you want to export the entire file or a certain
time range. Times are in UTC.

@ Select Data Range X

@® Use all data
Start Time (UTC): 12/30/2019 6:20:00 AM
End Time (UTC): 12/30/2019 6:28:32 AM
Duration: 0:08:32

O Use data within range
Start Time (UTC): 12/30/2019 6:20:00 AM <
End Time (UTC): 12/30/2019 6:28:32 AM <
Duration: 0:08:32

cors

Click ok, and a CSV file will be generated.




(W) X
Writing CSV...
B %

8. When the file is finished loading a dialog will prompt you to choose a filename and save location:

‘,4 Save File

N Documents > Acheron Data > 2019_12_30 > Linden_EBOP v O Search Linden_EBOP P

Organize - New folder

® This PC Name Date modified Type Size

- 3D Objects No items match your search
m Desktop

- Documents

4 Downloads

J Music

« Pictures

# Videos

* VAR e i/

I EN 2019 12 30 06.17_HVI2716

Save as type: Comma Seperated Value Files (*.csv)

v <

A Hide Folder

4

Type a name, choose a save location, then click “Save.”

Your file will save to your desired location.



