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The scientific, noimvasive and modern way toack battery capacity in storage applications.

BATTERY APP USER GUIDE

WELCOME

This new tool helps organizations easily track battery capacity with the same scimgifiethod used by large
Telcos. Designed per my specification and manufactured in Florida, the offering is built upon a proven, flexible
and highly secure GRfasal loTassettracking platform.

To learn more about the actual test method (and phgdiehind it) you can downloaudy Battcon papes from
the portal help (?) menu. It explains how the technique is used to:

1) gauge reserve time; 2) warn of battery eofdlife; and 3) detect premature battery failure!

My mission is to advance this patepending digital fuel gauge technology, while helping operators and VARs
deploysustainablesolutions for workers and skaholders to assure battery reserve.

N

David F. Essi lll

Founder and Chief Technologist
LABRA Technology, LLC
www.LABRATechnology.com
dave@ABRATechnologycom



https://d.docs.live.net/051bb2baf09d4013/Documents/LABRAT/3%20-%20MKT/Docs/www.LABRATechnology.com
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SENSOR INSTALLATION

TheLABRA Technology loT Sensorspexially designeligh-precisionvoltmeter
that usesa cellular connectioto track voltagein the cloudduringa Battery on
Dischargg(BOD condition. No Ethernet or IT setup iseededto collect data.

It was designed primarily to monitor a battery bank (multiple strings) as found
48V DC communications backup systems. However, it can monitor lower voli
(as low asV)in 12Vsolar applications.

loT Voltmeter
BOD Sensor

Safety

PerUL 60950 ITE (Information Technology Equipmsstjion 1.2.4.3, the device iskss llelectrical appliance
designed for connection directly to 8ELVbattery voltage Note: The device is protected against reverse
polarity andwhen @nnected propely will report outupon each successful powep condition.

Mounting Location

With its redundant GPS technology, the sensor is designed to function in less than ideal environments, however
the technology relies on good cellular signal for oiperformance. If possible, position the sensor where it
hasthe leastobstructedviewto the sky.

If necessary, the sensor can be mounted near any sense point (apart from the battery bank) where the bank
voltage can be easily measured, such as a Baléstribution Fuse Bay (BDFB). In such a case, if there is an
appreciable voltage drop at the chosen sense point, a voltage offset setting can added as part of the sensor
setup. Notethe Calibration Offsesetting on page %ocated next to the BOD &im Threshold setting.

Note: due to the nature ofall wirelesstechnology, thiglevicewill perform poorly insidex metallic enclosure

MeasuringBank Voltage
Connect the red and black battery voltage sense leads to the séagpusing a butt splice

Red wire: (+)PositiveBattery
Blackwire: (-) NegativeBattery
Note: in a negative grounded batternd8V DC), the red wire should be connected to ground.

Auxiliary Voltagelnputs

TheAux inputsarereferenced tonegative batteryand should noexceed60 VDC Intended usésto track other
voltageswithin the samestring, or the midpoint on parallel stringg.g. to detect voltage imbalance conditions)
Black is common to the brown (Aux1), blue (Aux2) and white (Aux3)waitage inputs.

LABRA

o ‘ Example wiringliagramsusing 3Auxiliaryinputs ‘,
/J‘M for trackingblock voltagesor mid-string voltage: SRR B Exi
e >y Aux 1 (Brown), AuxBlue), Aux 3 (White). ‘ -
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w Pl v Pl av | v = =% =]+
12

! Safe Extra Low Voltage (SEl&4s than 60\DCandgalvanicallysolated fromACmains voltage.
2 Forprototype 24/48V BOMunits with only 2 Aux inputs usegreen (Aux1) andvhite (Aux2)wires.
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QUI STARGUIDE
REGISTRATIGNSETUP

Visit: https://labra.inventuretrack.com/and click on blue Register button to create an account.

This will display the registration page. Then click the blue registérriand follow the instructions.

Please sign in

Keep me logged in

Don't have an account, please

Profile Setup

T2 SRAG @2dzNJ LINPUE S Ay T2NYI G hehnat thie da® fight lofdhe gortaf. :hrthey R S
RNRLIR2 gy > aThé Bepiofileldddwher&ydu can edit your name, email, cell pionumber etc.

S ClICKON QA e
= Battery Ll Reporting 28 Sensor then Profile. n ®~ Log Out
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If you wish to change your password, click the Change Password button on the bottom right. Another page will
load and ask for your current password, and then &sk you input your new password once and again to
O2y UNX ® t NISavathel chdRgesi S

Profile

m My Notifications My Reports

First Name: David Clickhere to
Last Name: Essi
change password

Emal @ dave@ompany.com

Text Message: @
Timezone: America/New_York v
Units: Standard ¥

2 =



https://labra.inventuretrack.com/

ACTIVATING TBENSQR1¢2¢3

The BOD alarm threshold ships with a setting @bliis ( = off) and must to be changed to collect discharges.
Click on the Sensor menu to display the sensor dashboard and retrieve a list of sensor(s).

= Battery L Reporting B8 Sensor LABRA - - @~ Log Out
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Model Name Asset Number Reporting Y ¢
TX6R-SB-VZ-LB AT00003E42F395, AT00003E42F395 12 hr/ 5 min F: Y\ ‘D & 0
TX6R-SB-VZ-LB A100003E42F68] AT00003E42F68E 12 hr/ 5 min A '9 & o
TX6R-SB-VZ-LB A100003E42F9PD A100003E42F9DD 12 hr/ 5 min A 9 & @
=1 Click Sensor menu?
Sensor dashboard & ligt
7
- Click on gear to oper
Account: LABRA @ ) )
settings dialog bokelow.
Model: TX6R-SB-VZ-LB
Name: A100003E42F395
Group: 1st Prod Units -
Description:
Icon: @
Mobility: @ Fixed Position ¥

® Set the BOD alarm threshold
i = the desired thresholde.g 51.25\)
) and press save.

Google =) P

Standard Ping: @ 12 hr v
Alarm Ping: @ 5 min v
LED Control: @& Disabled v
Sensor Calibration Offset: @ 0.0
Default BOD Alarm Threshold: 0.0
Enable AUX 1:



Note: sensor settings will take effect the next time the sensor is scheduled to report in, which could take 24
hours. The unit also reports in whewver power is removed and rapplied.

GRAPHING A DISCHARGE? ¢ 3

Once the sensor ispdaed with a valid BOD alarm threshold, it will record 5m averages during the discharge.
The actual report frequenayuring the dischargdepends on the alarm ping rate setti(gee page).

E Battery Lul Reporting B8 Sensor Unipower
Dunlap - ra
L d
-@?‘b 7o,
& "
& Fredoniaed a7 Hardee's =
g KO 3§
El Metate & i) e -'-’»
GO gle Lft' Walmart Supercenter Q ‘////»:%M f Map data ©2018 Google | Terms of Use
Asset Name « Madel Voltage TTE Last Report Y ¢
Beta - Alpha 48 VDC #1 CD LS12-25 54.01 Dec. 13,2018, 4:15:26 AM 2 O O
48 VDG #2 Flooded ? z O @
\
=1 Click Battery for the
battery dashboard & list.
- Click on graph icon to
openthe graphing dialog box
48 VDC #1 Discharges v
52.50
M4Rep1hb
M3 Rep Smb.
M2 Rep 1ha
50 001 Baseline
47.50 ' v r —
45.00 \
42.50
® Click the graph
checkbox to display
5750 the actual discharge
35.00
0.0h 0.5h 1.0h 1.5h 2.0h 3.5h 4.0h 4.5h 5.0h
Discharge Name Recorded Baseline Graph
4Rep1hb April 12,2018, 11:29:37 AM . v B &6 & X
3Rep 5mb April 11,2018, 10:32:07 AM v B & & x
2Rep1ha April 10,2018, 10:53:40 AM v B & o« x
Baseline April 9, 2018, 9:28:02 AM v B &6 & %



INTRODUCTION

LABRA Technologyas Appbuilt on a proven and highly secure I@bmputingand hardwareplatform designed
andmade in the USAThesolutionincludes anigh-precisionvoltmeter sensoand special algorithrthat enables
a revolutionary approach for gauging and tracking reserve time indeatbattery storage applications.

The main cloud application dpventurelrack Systemprovidespowerful reporting and grouping features to
foster collaboration among the Operators, OEMs and \tA&sndall, service and tedead-acid batteries Geo
map cons indicatestatus such as battedyealth, charge statusnd fuel gage barsduringadischarge.

The centerpiece of thesolutionis the patented voltageslopealgorithm that calculates reserve tinguring a
discharge.Aself-calibrating algorithmit helps solve two longstanding problem$or constant load applications
1) It provides & actualtime-to-empty fuel gaugénot %)
2) It gauges reserviéme early (~25%)nto the discharge

Thenet result is auniversalreservetime gaugebased on physics thatanhelp flag potential battery reliability
and EOL issues whesed in conjunction with an alarm threshoklg.set at 80% of expected reserve time).

METRIS AND DEFINITIONS

The following batteryerms andsettings aredefinedfor this application.

BCOD | Battery on Discharge Voltage #&arm conditionwhen a battery is discharging, each Battapget
has a voltage threshold to assert when a BOD condition occurs. No
each sensor includes a default BOD threshold setting of 0.0 volts.
ERT | ExpectedReseve Time | Theexpected (orengineered backuptime (e.g. 8 hours)o whenthe
presetend-voltage(e.g. 42.0 voltsjs actuallyreached

TTE | Timeto-Empty While on discharge, this is thedictedtime (in minutes)ito the preset
end-voltage During the inital part of the discharge the TTE value is
simply a countdown timer preset using the ERT value. Oreziqgtions
become validroughly 25% into the discharpthe TTE countdown time
is updated with the new prediction. Updated predicticare made at
evelry alarm reporting cycle.

CRT | Calculated Reserve Tim¢ This iscalculatedtotal backup reserve timewhich is the sunof TTE
prediction plus timeon-discharge (TOD) when the prediction is made
CRT = TTE + TODssdatiallythis isthe demonstrated taal backup
reserve timeand during the course of a discharge for a healthy batter
this figure willremainfairly constant It is reevaluatedperiodically
duringthe discharge according to the alarm report (ping) frequency.

SOC | Stateof-Charge Indicates the battery charge status, and how long it has been at the
standard charge (float) voltagesee related SOC icons.

SOH | Stateof-Health Indicates a health concern, such as asiithg voltage imbalance or
unusual voltage slopeSee related SOH icons.

EOL | Endof-Life Alarm condition viaen the CRT falls below a preset (e.g. 80%) of the

Engineered Reserve Tisetting (e.g. 8 hours).




ASSETS AND DASHBOARDS

The application consists afgeomap dashboard fotwo kinds of asset batteries andoT (volmeter) sensors.
The dashboard hasan upper pane fothe Map view andalower panefor the asset listpanesare separated by
a sliderbar to adjust how the screen is share@lick on thenameto switch between dashboards

o~

= Battery Ll Reporting &8 Sensor

@~ Log Out

Active Units °

Alarm @) SO

SOH

Dashboard have Quick Flter buttons, while the Battery Dashboardmploysa slideswitch to selecbetween

the battery statusicons: Stateof-Charge (SOC) or StaiéHealth (SOH).

List ViewCustomgeation

To cugomizealist view,first open theedit dialog boxby clicking on thetop gear iconin the header row

Then selectitems to displaywith these buttonsandthen the orderthey appear

Select Columns

Available
hel S BOD Threshold
shel Stop

L O Battery Number
CR!

A v 3

Alarms

325 AM

tooth BODMPV

Battery Assets

Clickon list itemgear to

edit that assef gettings.

Abattery assetsautomatically created in the database when a sensor repartsith adischarge. However it

is also possible to manually create a battery asset, which may useful when the sensor is used as a portable testing

device to record a battery rundown testWhen a battery is manually created must then be assigned to a

sensor. See theBattery Setyp Menu on page 13.

Help Menu

Todownload ths User GuideandWhite Paper®r submit a Support Requeslick on the Hgd menu.

Support Request SOF
User Guide =l
o White Paper - Time (Only) Referenced Rundown Test r
|5
roe  White Paper - Voltage-Slope Method Reserve Time Accuracy

Feature Tour

Hur
beBivd S E.. S PointdClu

SameFeature Tour
atinitial login.

These are the Battcor
2018 and 2019 Paper




BATTERSTATUEBCONS

State-of-Charge(SOC)

The following icons designate the battery statecharge.

&

Reserve Gauge

(harging at float voltage > 24 houfido Alarms)

Reserve Gauge

Charging at float voltage 24 hours(No Alarms)

Reserve Gauge

Chargingbelowfloat voltage(With Low Voltage or Other Alarm)

Estimated TTE > 90% of Engineered Reserve (ERT)

e
W8 | Reserve Gauge
-

Reserve Gauge

Estimated TTE 80% of RT

& | Reserve Gauge

Estimated TTE 60% of RT

H | Reserve Gauge

Estimated TTE 40% of RT

Reserve Gauge

Estimated TTE 20% of RT

Estimated TTE10% of RT

-
il | Reserve Gauge
=)

Battery Null State

Undefnedor missing (power removed).

State-of-Health (SOH)

The following icons designate the battery statEhealth.

B

Battery OK

No alarms are present

h
+h

Check Battery

Badvoltageslope detectedas reported by Lambda Function)

Battery Imbalance

Midpoint voltage deviation threshold exceed®n AUX inputs

Check Battery

External Voltage Battery Fail Alarm feature (using AUX infuttge)

e e ®

Battery Eneof-Life

CRT Value detectdaelow EOL Threshold (e.g. 80%)

1))

Battery Null State

Undefinedor missihg (power removed).




BATTERY SETTINGS

Depending on your account permission, you may access all or some of the saésogibed below.

Sensoiconnected
to Battery.
T
BatteryName
Conveniencéink to and Model info.
external OEMURL.

Battery Bank

Modeto compute \ / EndVoltage

TTE(see pg. 19)

\

When activeBOD

Triggers Discharge

Recording. > BasicAlarms.
J
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