VIBE-IQ Application Guide for MultiHop DXM
Networks

Background and Value

Industral facilities have hundrads of crtical rotating assats such as motors, pumps, gearboxes, and compressors, Unaxpacted failures result
in casthy downtlima.

An agquipmant haalth monitaring (EHM ) praventative maintananca salution usas
machina karning to idantify whan assals axcead pra-dafinad parameatars, resulling in:
* Incraasad Uptima —Ehminate unplanned shutdowns by cominuously mantaring
up to 40 assats with a singke systam
s Reduced Maintanance Cosl—Repair prar to failure or extensive collataral
damaga
+ Effactiva Maintenanca/Parts Schaduling —Plan for labor and spare parts
= Ease of Use —Reduce installation costs and eliminate the complexity of
traditional data analy sis
* Improved Assal Sekclion—Use data 1o analyze rool cause and reliability
= 1OT—Rewiew real-time aleris for better dacmion-making and remaole assal
managamant

VIEE-I1QE By Bannar Enginaaring Corp:

« Monitors each molor using a machina karning algorthm to basealina valuas and
sat contral imits for alars with limitad and-usar intaraction

« Continually monitors RMS Velocity (10-1000Hz), EMS high-frequancy Accalaration (1000-4000Hz), and tempearatura on rotating
aquipmantusing Bannar's Wiralas s vibrationftemparatura sansor

« Datarminas if motors ara running ar not and only usas tha running data for basalining and akarting

= Collacts data for tranding and analysis; script defines acuta varsus chronic issuas

= Sands dala and alarts to the host control ar to tha cloud far HlaT connactivity

This Bannar solution manitars vibralion levals on rotaling asseats that are tha rasult of: )
* Imbalanced/misaligned assats L '
=« Loose ar wom compoanants - I I I i
= Impraparly drivan ar mounted companants

= Ovar-lampearatura conditions
= Early baaring failura

Guide Features and Benefits

Monitors vibration data on up fo 40 assets, sensing = and z-axes RMS veocly and high-fequeancy RM 5 acosleration. RMS
Canfinuous Vibrafan Manitaring walacity iz indicative aof genaral ratating machine health (unbalancs, misaligrmeant, laosenezs) and high-fequency RMS
accalamton is indcative of sarly baaring waar.

Pravants usars fram having fa manualy generate basalines ar alams; machine leaming algarfhms ceate an inifal bazaine

Sallaaming Beslng and Thiethobit raading and wamingfalarm freshads for each matar individually.

Canfinued an page 2
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Confinuad fram page 1

Generates alarms and wamings far bath acute and chmnic canditons far aach matar. Acute threshalds indicate a shart-term
Aioute and Chranic Alams candition, sudh as a mafar jam o =tall, fatcmes the fireshald rapidy. Chranic thrashalds use a multihaur maving avarage af e
wibmtion signals o indicate a longfem candiian, sudh as a wearing'failing bearing o matar.

E E MuRiHap netwark allows far muliple sansars o be daisy-shaned o a single mdio o educe (he oost per mamtared paind and adds
Loty Range and Dalty-akained Sanion e abilty to use repaaters o noease the netwark's range.
Tamparaium Marms Each vibration sansa manios emparaium and sends an alarm whan the fireshad iz excsadad.

Advancad Daka Addifaonal advanced dagnosic data is available, such as Spectral Band Velodty, Peak Velocity, Kufdosis, Crest faciar, Paak
Acoslerafan, alc.
SMSE Text and Emal Alerts Generates amail alers bazad an individual wamings and'ar alarms when used with Banner Cloud Data Services.

View data, lag trends, and send alerts remataly by pushing data to e cloud 'Websarver ar PLC using a LAMN ar Callular

Claud Manitaring cannacdian

Solution Components

Madal Dhe cription
GMINTT o SM3I0WT2 Banner Vibraton and Tempearaiume Sansar
DXa0DRAM-H 10, DXaal R2M-

HI0. F705ERW Q. or [T A0 Muuldng
Radia

Bannar MuliHap M-H10 {usa with & 30%T1}ar RTOSR (u=e wilh SM3I0YVT2) Data Radia
Saladct aitar e 900 MHz ar 2 4 GHz I5M mdia o match the DXM

DXMTOE1R2, DX T00-51 R4, DX 1000-
B1R2, DXMA100G-B1R4, DXM1200-82R2, ar
DX 1200-B2R4 Wirdaess Cantralier

D700, DXM1000, ar XA 1200 Wiraless Conimller
Sedact aifar 900 MHz o 2.4 GHz I5EM radio ta match fe MuliHap radios

Mounting Options

Tha fallowing mounting opbions ara listad from laast effactiva to most effectiva. In all mounting opbions, ansura thara is no sansor mavamant
bacausa this resulls in inaccurata infaormation or changes o the tima-trendad data.

Fallaw Banners Yibration Manilorng Sansar Installaton Guide {pfn b_44T14886) for propear sansar installation halp.

Made| Brackeat Application Descrpton

E'WA-OMI0F MES Flat magnet sensar
Brackeat

Highly flexble and reusable, flat magneic maount for larger diameater surfaces ar
fat sudacas.

Curved surface magne! maunts am bes! suted to =maler curved surfaces.
Ensure you have pasitioned (ha sarmar in e ocorec drection far e srongest

EWvA-0MI0-CMAL Cursad surface
maunt.

magnat bracket

Crffers flexibility for future sansar placement.

Flat bracket iz parmanandy apacied o the matar and e sensar is sorawead o
fhe bracket {very aflectve) ar the fatbrades! is soewed fa the matar and sansar
imost affaciyal.

Ensures the besi sensar acouracy and fmqueancy mesponss.

BEWADMI0F TAL Carmar maurting
bracked, 1Md-28 # 1/2-inch scew maunt
{=hips with sansar)

Recaommeand epoxy designad for accalerameater mouning: Loctise Depand 330
and 7388 actiwatar

E'WA-OMIOCAEMAS Cable management bracket
EWAOMI0C EAL Matchad aluminum bBrackat far curved sufaces parmananiy apazisd %o matar
and sarsar sorawed 9 bracket.
Flat swface rapid release stanless steal brackat;, droular with a canter scrw far
EWAOMI0F SE5R maunting the brackeita e malar and a side sat-scew far quick raleass

maunting af e sensor o the rackei.

Confinued o1 page 3
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Confnuad fram page 2
Made| Brackeat Application Descrpton

Flat z=wiace rapid-reeass aluminum brack el droular with a cenfer soraw for
maunting the bracketta he motar and a side setsomw for quick-rdeass
maunting af e sensar o the brackat.

Cﬂnﬁguratiﬂn Instructions

Fallow thesea basic staps o configura your systam.

=] @ 0 B LD R e

. Bind tha MultiHop radio to a DXM (saa "Bind a MultiHop Radio to a DXM and Assign the Davica |ID" an pagea 3).
. Install tha vibration sansor (saa “Install the Vibration Sensar” on paga 4).

. Conducta Site Survay from tha DXM (saa "Conduct a Site Survay from tha DXEM™ anpaga 4).

CAssign Modbus IDs to the sansars (saa “Assign Modbus [Ds o the Sansars™ an page 4).

. Configura tha systam (sae "Configure the System™ on pagea 5).

. Bava and upload the configuration file (saa "Sava and Upload the Configuration Fila™ on page T).

. Turn on tha sansors in tha Local Ragistars (saa "Tum on tha Sansars in the Local Ragistars™ on paga 7).

Bind a MultiHop Radio to a DXM and Assign the Device ID

Saparate radios by two matars whan running the binding procadura. Putonly ona XM MuliHop cliant radio into binding modea ata tima to
pravant binding tha sarvar radios 1o tha wrong cliant radio.

1
2

n

[E T o« B R

Apply powar to all tha davicas.

Enter binding mada on tha DXM radia:
a. Usa tha arrow kays salact tha 15SM Radio manu on tha LCD and prass ENTER.

b. Highlight tha Binding manu and prass ENTER.

CAssign the davica address to tha rapaatar or sarvar radios.

* Far MuliHop radios with rotary diaks: Usea tha rotary dials to assign a valid decimal davica 1D (51 through 110). Tha kit
ratary dial rapresants tha tens digit (1 through &) and tha right dial reprasants tha anas digit (0 through 9) of the davica |1D.

* For MuliHop radios without rotary dials: Usa the DXM arrow kays to salact the davica 1D 1o assign to the MultiHop radia
abaut to antar binding madea. Tha DXM assigns this davica 1D 1o tha naxt radio that antars binding mada. Only bind ana
radio at a tima.

. Start binding made an tha DXEM radio by prassing ENTER on the DXM radia.
. Aftar antarng binding moda on tha DXM, triplke-chick button 2 on the MultiHop radia.

Aftar binding is complatad, tha MultiHop radio automatically aexits binding moda and bagins oparation.

. Prass BACK on the DXM 1o axit binding mada for that spacific davica addrass.

. Labal tha MultiHop radia with tha assigned addrass number far fulure refarancea.

. Rapaal thasa staps, changing the davica addrass, for as many MuliHop radios as are naadead for your natwork.
. Whan you ara finishead binding, prass BACK an tha DEM until you raturn to tha main meanu.

Al radics bagin to form tha natwork aftar tha diant radio axits binding moda.

Apl 15, 2024 2 Bannar Enginearing Cam. All rights resarsad. aage 3
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Install the Vibration Sensor

Coarmactly mounting tha vibration sansor an a motor is
impartant to collact the mast accurate readings. Thara
ara samea considarations whan it comas to installing
tha sansar.

Install the vibvation semsor

1. Align tha vibration sensor's x- and z-axes,
Tha vibration sansors have an x- and z-axis
indication on tha faca of tha sansor. Tha z-axis
goas in a plana through the sansor whils tha x-

axis goas harizontally. The sansor can ba
inslallad flat or vartically .

* Flal installation—Align the x-axism
lina with tha maotar shafl or axially and
the z-axis is gaing intofthrough tha
malar.

= Verical installabon—Align the z-axs
=0 itis parallal with the mator shaft
and x-axis is orthagonally vartical to
tha shaft.

2. Insiall tha sansor as closa to the baarnng of tha
matar as possibla.

Using a cowar shroud or location far fram tha
baaring may rasult in reducad accuracy or ability to detact carlain vibration characltanshcs.

Tha mounting type can affect tha resulls of the sansor.

Diractly scrawing or apaxying a brackat to a mator provides a parmanant installation of tha brackat to which tha sansar can ba attachad. This
mara rigid mounting solution ansuras saoma of the bast sensar accuracy and fraquancy responsa, butis not flexibla for futura adjustmeants.

Magnets ara slightly less affactive but provide mora flaxibility for future adjustmeants and fastar installation. Magnat mounts are suscaptibla 1o
accidantal rotation or change in tha sansor location if an outsida force bumps or movas the sansor. This can laad to a changa in the sansar
infarmation that diffars from tha tima-trandead data from the pracious location.

Conduct a Site Survey from the DXM

Conduct a Site Survay to varify tha wiraless communication batwaan the radios within your wiralass natwork.

Conduct the site survey whan tha Nodas and DX M Contrallar ara at the proposad installation sites o detarmine each radio’s signal strangth
with the DXM.

1. On the DXM: Usa the arow bultons to sekact the 1SM Radio manu and prass ENTER.

2. Salact tha Sita Survay manu and prass ENTER.

3. Usa tha Up or Down arrows to salact the device D numbar and press ENTER to run the site survay with that radia.
Tha sita survay rasulls display as graan, yvallow, rad, and missad packeats. Graan indicates tha highastsignal strangth, than yallow,
and rad. Missad packeals weara nolracaivad.

4. Whan you ara finishad running tha S5ila Survay, prass Back twica to ratum to the main manu and axit site survey mada.

If tha Sita Survay fails (100 missed packets), varify tha radios ara at laast 10 faal from the DEM andfor rarun tha binding procadura. If you
find poor signal quality, comman salutions includa maving tha DXM to a mora cantral location ralativa to thae Modas ar using highar-gain
antannas an tha DXEM. Contact your local Bannar Enginearing raprasantative for assistanca.

Assign Modbus IDs to the Sensors

Ta bagin configuring the sansors, each seansor must have a Modbus Sansor 1D assignad to it. Modbus Sansor IDs must be batwean 11 and
&0,

Each Madbus Sansor D corrasponds to individual seansor numbars in tha DXM ragistars, with 1D 11 baing Motor 1 (N1) and |D 50 baing
Maotar 40 (M40}, Sensar IDs don’t hawve o be assignad in arder.

IMPORTANT : ¥ou must set tha NodeSelect registers in ragisters TEEL-7920 10 a 0 10 turn an the sensoars the systam
will ba using. By dafault, only Sansar 1 {10 11)is sat to 0 to avaid long timaouts of othar systams not on tha systam.
Setting the register back to a 1 tells the system that sansar is off and data won't be callected.

To assign Modbus Sanzar [Ds, usea eithaer the manu systam or the configuration saltware. To usa the radio’s meanu system, ollow these
slaps. For VT1 sansors, usa your M-H10 radio and for VT2 sansors, usa ona of many radio options, such as M-H, M-H1, atc.

1. Apply powar to tha radio and connacl ona sansor at a tima.

2. Push button 1 untdl *ODVCFG appaars, than push button 2.

3. Push buttan 1 until -5 ADR appears and push button 2.

4. Push buttan 1 and wail for tha radio to read tha cumant sansar Madbus Sansor (D,

gage 4 D Bannar Enginearing Cam. All ights rezarsed. Apri 15, 2024
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A threa-digit valua appaars with tha currant sansor 1D with a blinking cursaor.

5. Assign a uniqua Modbus Sansor D valua from 11 to 50. Usa tha keft button to cydle tha valua from 0 to 9 and tha right button to
accapt tha valua and mava tha cursor 1o the naxt digit right.

6. Push and hald button 2.
Tha scraan says SAVING.

7. Tarapaal for mara sansors, unplug tha sansor and plug in tha naxt sansar and rapaat staps 3 through & with a naw davica 1D
8. Aftar you have finishad, double-dick butlon 2 to retum to the main meanu.
9. Cannactall sansars to ba altachad to that radio.

Toassign tha Modbus Sansor IDs using tha configuration softwara, usa the Sansor Configuration Software with a computar and eithar tha
BWA-USBIWIRE-DD1 cabla accassory for tha VT1 sansor or the BWA-UCT-900 cable accassary for tha VT2 sansor to connect tha sansar o
the computar.

Fallow the instructions in tha Sansor Configuration Saftware Instruction Manual {p/n 170002) o assign tha Modbus Sansar 1D to a valuea
batwaan 11 and 50.

Configure the System

Ta customiza tha system 1o an actual application, soma basic maodification to the tamplata files s necassary. Thara ara two filas uplbaded 1o
the DXM: tha XML file seis the DXM's initial configuraton, and the ScripiBasic file mads vibration data, performs the maching learning, sets
tha thrashalds for warnings and alarms, and arganizes tha infoarmation in logical and easy-lo-find ragistars in tha DXM.

Loading these files and adjstng them raguires using Bannars DXM Configuration Saftware [vargion 4 ar newear) and the Vibmatian
Manitoring files availablke an www bannaranginearing.com.

1. Install the sansors and radios aftar binding, tasting tha radio signal (site survay), and assigning sansor [Ds. Sensors automatically
bagin to astablish thair basalina aftar thay connactta tha DX M to avoid recarding vibrations ganarated during installation.

2. Downlaad tha preconfigurad filas from aithar tha DXM sanas page or VT sansor saries pags an bannaranginaanng.cam.
3. Extract tha ZIP filas into a foldar an your computar. Mota tha location whare the files weara savad

4. Cannacltha DXM, using tha USE cabla suppliad with the DXM or an athameat cabla, to a computar containing tha DXM
Configuration Softwara w4 or download the software and install it on a computar.

5. Launch the softwara and connact the softwara to the DXk,
a. In tha Configuration Maoda drop-down kist, sakect Tradiional.

b. Salact Sanal and than selact tha COM port that tha USE cablais plugged into ar salact TCP/IP and antar the carract [P
addrass afthe DXM.

. In the Salact DXM Maodal drop-dawwn list, salect your DXM modal.

d. Click Cannact. If you aré unsura which COM port 1o selact and multipla pords ara listad, altampt to connact to each ana af
tham wuntlil you ara succasshul.

4. Load tha configuration filke by going to File : Opan and choosing the MultHap Vibration Manitaring XML fila.
7. Go to the Seltings » Scripling scraan. Click Upload fik and selact tha MultHaop Vibration Manilaring script file [.sb).

8. Go to the File » Save manu to savea the fila. Savea tha XML fie any tima tha XML has bsan changad bacausea tha softwara DOES
NOT aulosava.

Optional Configuration Steps

Customize the XML File

1. Within the configuration software, go to tha Local Ragistars = Local Ragisters in Usa scraean.

2. Ranama tha ragistars for the maniorad assat.
a. On the Local Ragistars : Local Registers in Usa screean, to go the Edil Registar saction naar tha bottom of the scraan.
b. In tha Mama fiald, anter tha ragistar nama of your manilorad assat.
. Bacausa thara ara five registers par monitorad assel, copy and pasta namas for afficiancy.

3. Ta display tha motor vibration data, warnings, and alarms on the Bannar CDS weabsita, changea tha Cloud satings to Read for aach
maonitorad assafls information (walocity, accalaratiaon, alart mask, atc.) that you would like to appear on tha wabsita.

Apl 15, 2024 2 Bannar Enginearing Cam. All rights resarsad. aage S
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4. Tha most comman ragistars to ba sant to tha choud already have thair dloud parmissions sal. To sand addibonal ragistars ar raduca
tha numbear of ragistars baing sant if you ara using kss than 40 sensors, changa tha doud pamissions.

a. On the Modify Multple Ragisters scraan, salact Sat in the drop-down list naxtto Cloud satlings.

b. In tha Cloud setfings drop-down, salact Haad ar Mona 1o turn tha ragistar off.

. Satl the Stading Ragistar and the Ending Registar for the group of ragistars thal nead to ba changead.

d. Click Maodify Ragisters 1o complala the madification.

Standard ragister cloud parmissions ara shown in tha Local Ragistars table at the and of this documant.

5. For systems with up to 40 sansors, wamings and alarms are contained within a single registar for each sansar, in Local Ragisiars

201-240.

The registars are labaled "NXX VibMask” where XX 15 the sansor number. Tha regester value 15 a decimal form af an 18-bit binary

numbear with a value of 0 or 1 becaussa thara can ba up to 18 warnings ar alarms for aach sansor.

Valacily alerts ara indicatvea of low fraquancy molor isuas such as unbalanca, mialignmant, soft loot, lbosaness, alec. High
Fraquancy Accalaration alars ara indicalive of aarly baaring failura, cavilation, and high side gaar mash, alc. Acula alarts ara
indicative of a quickly happaning issuas as thay occur aftar five conseacutive (adjustable in registar B53) running samplas aboave tha
thrasholds. Chronic alarts are indicativae of along tarm Bilura and ara basad on a 100 point mawving avaraga of running samples

abowva tha thrashaolds.

Tha 18-bit binary masks ara brokan out as fallows:
Bil Dazcriplian
i} Wiarmng - X Aam o Ao Welgooy

1 Warmng - X Aas - Aoue Accekecaenn (H Seeg)

2 Warawg - L Az - Acae Veigowy

3 Warmg - Z Awx - Acoe Acceiecauga 04 Sreg)

4 Alarm - ¥ s - Ao Weigouy

] Alarm - ¥ fam - Acaie Seemimcauga (4 Seeg)

L] Alarm - 2 fwz - Ao Welgouy

7 Alarm - L Aas - Acue Accelercavga (H Sreg)

| Warmag - X Aan o Cagor Wenoy

9 Wiarmng - X Aas - Chegoc Acceleiauga M4 Seen)
10 Waraag - £ Ass - Civgaec Weigouy

11 Wiarmng - 2 Ams . Civgoc Acceeranga (s Seeng
12 Alarm - ¥ faaz - Covgaes Welgowy

13 MAarm - ¥ Az - Chvgac Acceiecauga (4 Sreg)
14 Alarm - 2 Aws - Chrgae Welgowy

Canfinued an page 7
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iy 21
ILFa
o) x 23
iy 24
o) w25
L E
iy 27
oy« A
iy 28
o= 210

oy 211

oy 212

(O = 213

oy = 214
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Confnuead fram page &

Bit De=criptian Binary Mask
15 Alarm - 2 Aws - Chrgae Accelecaga (4 Seen) (0= 215
18 Waming Tempearatum { > 158°F or 70°C | {0y = 218
17 Alarm Tamperatre { = 176°F ar 80°C | ol 217

The Vibe Mask Regeters digplay in decmal fomm and aré the sum al the calculabons shown in the nght column for each Sensars
mask ragistar. Mata that any valua graatar than zaro in ragistars 201 through 240 indicates a warning or alam for that padicular
SENSar.

To know tha axact waming or alarm, calculats tha binary valua from tha dacimal valua, which can ba dana on tha Bannar CDS sita
ar can ba dana with a PLC ar HMI. Multiple wamings and alarms may triggar on an avani dapanding on sawvanty.

Set Up the Ethernet or Cellular Connection

By dafault, tha DXM with an Etharnat Push intardfacea is configurad 1o push tha data ragistars to a weab sarvar. Tha DXM can akso ba
configurad to usa a cellular push if tha DXM Contrallar contains a callular modula and data plan. This saction is only nacassary if you want to
racaiva or display information to mare than tha DM Controllar's LCD.

1. On the Local Ragistars in Use scraan, set tha Valua Typea of ragistar B44 o Constant and a valua of 1 to anabla the data push.
2. If tha DM will push 1o tha dloud wab sarvar, sel up tha pushinterfaca.

a. Go to the Settings » Cloud Sarvicas scraan.

b. From tha Matwork Imarface drap-down list, salact aithar Ethameat or Call. Salacting Call requiras a callular modula ba
instalked in tha DXM Controlkar and a wiralass plan ba sat up for sanding data.

3. Satl tha Cloud Push Intarval 1o Nona. Tha script associated with this file aestablishas the five-minute push intarval intamally so that it
acours immeadiataly after the sampla of the sansors.

Save and Upload the Configuration File
Aftar making any changas to the configuration, you must sava tha configuration files 1o your computar, than upload it to the davica.

Changas to tha XML filke ara not automatically saved. Sawa your configuration file bafore axiling tha toal and before sanding tha XNL fike o
tha davica to avoid losing data. If yvou salact DXM : Sand XML Caonfiguration to DXM befora saving the configuration file, tha softwara will

prampt you to choosa batwaan saving the file ar continuing without saving tha fila.

1. Sava the XML configuration fila 1o your hard drive by going 1o tha File : Sava Az manu.
2. Go to the DXM » Sand XML Configuration to DXM manu.

Sintus indicaior bar

* If tha Application Status indicatoris red, dlosa and rastart the DXM Configuration Tool, unplug and replug in the cabla and
racannacttha DXM 1o the softwara.

= |f tha Application Status indicator is graan, tha file upkad is camplala.
= |f the Application Status indicatoris gray and the greaan status baris in motion, tha file transfar is in prograss.,
Aftar tha fila transfar is completa, tha davica raboots and begins running the neaw configuration.

Turn on the Sensors in the Local Registers

Sat tha ModeSelect regstars (TEB1-7920) to 0 1o turn on the sensars the system will ba using. By default, only Sensor 1 (1D 11) is turned an
to avoid tha long tmaouls of athar sansors that ara not in the systam.

Sel a register to 1 1o tell the systam that the sensor is ol and data won't be callected. A PLC may wrile 10 the registers, or you can usea the
configuration softwara. To configura the sansors using the DXM Configuration Softwara, follow thase steps.

1. Aftar tha DXM has rabooted, wail ana to two minutas.

2. In tha DXM Configuration Softwara, go to the Tools » Ragistar View scraan.

3. In tha Writa Ragistars sacton, sal tha stading ragistar to a valua batweaan TEE1 and T920 1o turn an tha sansors that will ba usad in
tha systam. Sat the Numbear of Ragisters to 40 to saa all tha ragistars.
Tha salactad ragistars display.

4. In tha Valua fiald, entar a 0 to tum a sansor an and a 1 1o turn a sansar off.
5. Click Writa Ragistars.
4. Rapaal thasa steps whan a sansar is added or ramavad from tha systeam.

Apl 15, 2024 2 Bannar Enginearing Cam. All rights resarsad. aage 7
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Push Information to BannerCDS

Tha DXM Wiralass Contrallar can connact to tha Wab via Etharnat ar an intemal call madulba. Tha contrallar pushas data from tha DXM lo ba
sloraed and displayad an a wabsita.

Tha Bannear platform far storing and maniloring tha systam’s data is hitps:Vbannarcds.com. Tha Bannear Cloud Data Sarvicas wabsila
automatically ganarates dashboard content for tha application that is populatad anto the Dashboard. Email alarts can ba configurad using tha
Alarms scraan.

To push data to tha doud, change ragister 844 toana {1).

Far mora information on creating accounts on and using the Bannar Cloud Data Sarvices (CDE) system, pleasea rafar to the Bannar CDE
Cluick Start Guida (p/n 201128).

Create a New Gateway
Aftar you log into tha Bannar Cloud Data Sarvicas wabsita, tha Ovarview scraan displays. Follow thasa steps to craate a new manitoring sita.

1.

0 & D R

Click on New Gateway (top right corner of the Ovarview scraan).
Craata a naw Gataway foreaach DXM Contrallar that sands data to tha weab sarvar.

A Maw Gateway promptl appaars.

. Warify Tradiional is salactad for tha Galeway Typa.

. Entar a Galaway Mama.
. Balacttha Company fram the drop-down list.

. Copy tha Gateway ID numbear lacated within tha prompt window 1o your computar's clipboard.

The Gateway ID number created by the web server is a required parameter in the configuration of the DX M. The Gateway ID is the
address the webserver uses (o store the data pushed from the DXM.

. Click Submit to closa tha prompl window.

Configure the DXM to Push Information to the Cloud

=] @1 0 & D P

IMPORTAMNT : Do not adjust tha Cloud Push Intarval. Tha push frequancy is contrallad by the script. Adusting tha cloud
push intarval through this configuration may resull in axcessive amounts of data baing pushad to Bannar CDS.

. Within the DXM Configuration Softwara, go to the Local Registers in Usa screan.

. Sal the Valua Typsaof ragistar B44 1o Constant and a valua of 1 to anablke tha data push.

. Go to tha Sattings = Cloud Sarvices scraan.

. Batl tha Sarvar nama/lP to pushbannarcds com.

. In tha Wab Sarvar section, pasie the Gateway |D copied from the BannarCDS configuration scraan into tha appropriate fiald.
. U=a tha Fila » Sava manu to sava tha XML fila to your hard driva.

. Sand tha updatad XML to tha DxM Confrollar using the DXM » Sand XML Canfiguration to DM manu.

Upload the XML Configuration File to the Website

Toupkad an XML canfiguration fila to the website, follow thesa instructions.

1.
. On the row displaying yvour Gateway, click tha Details undar View.
. Salact Edit Gataway.

On tha BannarC DS wabsita, salact Galaways on the Ovarview scraan.

Tha Edit Gateway praompt appaars.

. Click Salkact Fila undar Updata XML.
. Balacttha fila that was justupdated lo the DXM and dick Opan.

Aftar tha XML fila is badead inta the wabsarvar, the wabsarvar usas tha ragister namas and canfigurations dafinad in tha

cuniguraﬁun file. The =ame XML co nigurali:m file i now laded on bath the DXM and the Website. After some time, the data
should ba =ean on the wabsita.

. Taviaw tha dala from tha Gateway's screan, click on tha Datails link for sach Gataway .

Tha Gateway Details screan lists the Sansor abjects and default Alarms for that gateway. You may view the individual registar
infarmation by salacling Reagistars.

Complating thasa staps craatas continuity batwesan tha G ateway creatad on the wabsita with tha DM usad in tha field. Tha DXEM pushas
data to tha wabsita, which can ba viewad at any tima.

nage i
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Additional Information

Sensor Connection Status

The system tracks the connection status of a sensar. 1T asensor imes oul, the sansor i pul into a "staus arror” state and i only checkead
anca avary four hours until after tha system recaivas a good reading during one of the fourhour intarvals.

A sansor may hava a status amor if tha radio signal has diminishad and neads to ba comactad orif tha radio’s powar sourca has failked (such
as naading a naw ballary). Aflar tha isua has bean corractad, sand a 1 1o tha Sansor Discovary Local Ragester to forca tha system to chack
all sansars thal ara in tha systam. Tha systam immadiately chacks all sansars without having to wait for tha naxt four-hour intarval. Tha
ragisters for status and sensor discovary ara:

= Sensar Commecton Stalus—Lacal Registars 281 through 320

= Sensor Discovery—Local Register 832 {changes to 0 when complete, but can take 10 to 20 seconds)

Viewing Run Flags

Tha vibration monitaoring solution also tracks whean a motar is running. This faatura can usa additional action rulas to track anfoff count ar
approximata motor run tima. To viaw this information on the wab, changa the doud reporing and parmis sions.

Thea fallowing ragistars ara usad to show if a sample has datarminad that tha motor was running ar not.
« Matar Bun Flag On/ON [0F1)—Local Ragesters 241 through 280

Advanced Diagnostic Vibration Data

Tha MulliHop Vibration monitoring system includas accass o additional advancad diagnostic data is availabla that is not availabla with thea
Parfarmanca radio systam. Tha added charactaristics are basead in tha two large frequancy bands from 10 Hz to 1000 Hz and 1000 Hz to
4000 Hz and include Peak Accaleration [1000-4000 Hz), Peak Velocity Fraguancy Component{10-1000 Hz), RMS Low Freguancy
Accalerabon{10-1000 Hz), Kurtosis (1000-4000 Hz) and Crest Factor {1000—-4000 Hz).

Thara are hive addiional charactenstics from each axis for a total af 10 total regears par sansar. This data i avalable inregesters 6141—
6540 as shown in "Local Ragistars” aon paga 11.

In addition to tha addiional larga band ragistars abova, tha system may collect Spactral Band data: RMS Valocity, Paak Vakocity, and
Valocity Paak Fraquancy campaonants from aach of three bands that are ganaralad from Spaad Inputs. The thraa bands cantar around tha
1x, 2», and 3x-10x running speads antarad in Hz into the DM Local Registers 65816620 (ona ragister far each sansar). NOTE: Speead
cannat ba antarad any faster than anca par hour to thasa ragistars.

Ta wview tha Speciral Band data, enable regester 857 (change the value from 0 1o 1) then view floating-point regesters 1001-2440 (36 regears
par sansor). For mora information, saa "Local Registars” an page 11.

Far maora information about tha Spactral Band infarmation, refar to tha VT2 Vibration Spactral Band Canfiguration tachnical nata (p/n
b_4510565).

Adjust the Velocity Thresholds for the Run Flag

Tha script ncludead in this application guide automatically ganaratas basalines and standard daviations by recognizing whan a motor is
running and collacting dala.

If a matar has a vary lbw BMS valodly and accalaration whan running, it can ba vary difficultl 1o distinguish. To ansura tha systam is working
praparty, loak atthe Run Flag and X/Z EMS valocity ovar tima. Tha data graphics show whan a maotor is running or off. If tha Bun Flag
daasn™ turn on (1) whan tha mator wrns on, decraasa tha Running Motor RMS Valocity thrashald. To datarmina this, look at tha data avar
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On the kaft, sansor 2 is batweaan 150 and 425 for EMS velocity whan tha motor is running and bakaw 100 whan the motar i not running. Tha
Run Flag {graan lina) indicalas the maotor is munning at ona paint in tima whan tha valocily has a spika. In comparison, if wea ok at the RMS
valociies for sansar 2 an tha right, we can saa the Run Flag (grean lina) claady indicates whan tha matar is running and nat running awven if
tha walacitias ara low. This maans tha accalaration is high anough to distinguish whan tha motor i running.

Toadjust for this, reduca tha Running BMS Vealocily Thrashalds for tha X and £ axis 1o a laval that is abowve the off stata but balow tha kowast
data collactad whila tha motor was running. In this casa a valua of 100 would be the appropriate valua. This valua varies dapanding on thea
matar and should ba assessad for aach maotar. To changa tha Run Valocily thrasholds, follow thase steps.

Apl 15, 2024 2 Bannar Enginearing Cam. All rights resarsad. aaged
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1. On tha DXM Configuration Softwara, go to the Local Ragistars : Local Ragistars in Usa scraan.

2. Click on the X Velocity Run threshold in registers 661-700 (labeled NX_RunThres_XV and whera X is the motor D number) and
changea tha valuain tha Constant field 1o 8 mora accurate valua for that motor.

3. Click on the Z Velocity Run threshold in registers 701-740 (labeled NX_RunThres_ZV and whare X is tha motor ID numbar) and
changa Constant 1o a mora accurata valua far that motar.

4. If you are configuring athar similar motars, usa the Modify Multipla Ragistars scraan to sawve tima.
5. After you have configured thase thrashaolds for each motor, see "Save and Upkoad the Configuration File” an pagea 7.

6. Ra-basalina your mator (s8a "Bazalining a Maotar” an paga 10).

Baselining a Motor
Tha script includad with this guide usas tha first 300 running data points (usar adjustable by changing ragistar 852 ) of a motor to ganarate a
basalina and tha statistics for datermining waming and alarm thrashold lavals.

Craate a naw basaline whan significant changes area mada to the motar or vibration sansar, including padarming haavy mainlananca, moaving
tha zansor, installing a new matar, ate. This ansuras that the system is running as accurataly as possibla. Ra-baselining a motar can ba dana
fram tha DXM Configuration Softwarea, from the Bannar CDE wabsita, or from a connaclad hast systam.

Baseline a Motor Using the DXM Configuration Software

1. Go to the Local Registars » Local Registars in Usa screan.
2. Usa tha arrows to salect Hagisfars.

Thea ragistars ara labaled NX_Basalina (whare X is tha sansor numbar you want to basalina).
3. Salact tha appropriate registar to resat and dick Entlar.

4. Change the valua to 1 than dlick Enfar threa timas.
Tha rasat registar value automatically ratums to zaro aftar the basalina s complata.

Baseline a Motor from the Banner CDS Website

1. On tha Dashboard screan, salact the appropriate Dashboard that was automatically craated for your gateaway
2. Within tha Dashboard , click on the apprapriate motor icon for tha assat you would lika to basalina.

3. Click View [tam within tha prompl thal appaars.
4

. scrall down within tha tray that appears al tha bottom of tha screan, than click tha Basaline switch 1o ON.
This automatically tums off aftar tha basalina is complata.

5. Rapaal thasa steps for each sansor that neads 1o ba basalinad.

Baseline a Motor from a Connected Host System
Exampla host systems may ba a PLC ar HML.

1. Determine tha sansar number X, whera ¥ iz the sensor numbar 1-40 {sansor 1D 11-50) to be re-basalinad.
2. Write a valua of 1 to register 320 + X,

Adjusting Warning and Alarm Thresholds

Thasa valuas ara starad in non-valatila local ragistars so thay ramain through a powear outaga.

Tamperature—The defaull temperature sattings are 158 *F (70 “C) for warmings and 176 “F (B0 =C) for alarms. Temperatura threshalds may
ba changad fram tha DXM Configuration Softwara, from tha Bannar CDS weabsila, or fram a connactad host systam.

Vibration— After basalining 15 complate, warning and alarm thresholds are set for each vibrabion charactarstic on each ads automatically. Ta
view thase values, check registers 5181-5660 (12 registers per sensor). To adjust those threshalds, use registers T001-7320 (8 ragisters per
sansar). Trggaring a new basalina returns these usar-dafined ragistars to zara.

Adjust the Thresholds Using the Configuration Software
1. Using the DXM Configuration Softwara, connact to the DXM Contrallar running the Vibration Application Guida.
2. Go to the Toolks » Register View scraan.

* Temperature—The temperature warning and alarm threshokds are in registers TEB1-7760 and are labeled MX_TempW or
MX_Tamph, whara X is tha Sansor |D.

* VWibration—The vibration warning and alarm thresholds are in registers T001-7320 and are labeled Usar_MNX_XVel_Warning
ar Usar_MNX_XVal_Alarm, atc., whara X is tha Sansar [D.
. U=a tha right column and anfar tha slading ragistar to changea and tha valua ta write fo tha ragistar.
. Click Writa Registars.
. Rapaal staps 3 and 4 for any additional thrashalds to changa.

. Tamodify up to 40 thrashaolds at a tima, adjust tha Humbar of ragistars undarnaath tha startiing ragistar. Enter a valua far aach
ragistar and click Write Ragistars whan you ara finishad.

7. Toralum to using an ariginal basalina valua for a parficular sansor;

[y - N X
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* Vibration— Sel the usar-defined ragestar [7001-7320) back 1o Q.

Adjust the Threshold from the Banner CDS Website

1.

On the Dashboard screan, sakacl fhe appropriate Dashboard thal was automatically craated for your gataway.

2. Within tha Dashboard , click an the apprapriate motor icon for tha assat you would lika to adjust threshalds.,
3.
4. Balow tha graphs, antar tha valuas far tha thrashalds and click Updata.

Click View ltam within tha prompt that appaars.

Tha Bannar CDS updates tha systam's sattings tha naxt tima tha Contralbar pusheas o tha cloud.

. scrall down within tha tray that appears al tha bottom of the screan and antar your dasirad valuas for tha threshaolds inla tha

raspactiva numanc fialds.

. Click Updata.

Bannar CD'S updates tha systam seatings tha naxt time the galeway contrallar pusheas {o tha cloud.

. Rapaat thesa staps foreach sansor thrashald.

. Far the vibration thrashaolds, sattha thrashald back to 0 to return to using tha ariginal basealina valuas far a paricular sansar.

Adjust the Thresholds from a Connected Host System

Exampla host systems may ba a PLC ar HML.

1.

2.

Writa the appropriata value into tha ragistar whara » is tha Sansar 1D,
* Tamparature—Vvalue in °F ar *C 1o registers 7680 + x for the lemperatura warning or 7720 + = for the tempearature alarm.
* Vibration—Wrie 1o the foallowing ragsiers.

Ragisier Dhess cripation Regsiear D= criptian
Od + (s - 1] =9 M-bAxs Vanciy Waming TO +(a- 1] =8 N-fxs Acoalemtion YWaning
gl 4. - 11 =9 X-Axie Valbciy Alarm TO0E 4a- 1] =9 M-pms Acoalamtion Marm
P02 4+ (. - 1] =8 Z-Axs Valagly Waming TUE +ix- 1] =9 Z-hxs Accdaeratian Warning
TOA+(a - 1] =9 Z-Axms Valacty Alam TOOF 4 (- 1] =9 Z-Ams Aocearafan Alarm

Faor the Vibraban values, 10 rétirn to uging an anginal baselne value for a sansar, st the user-dafined ragistar (T001-7320) back ta
a.

Local Registers

Tha Applications Guide filas ara sharad by Bannar Solutions Kits. Soma registers dascribad as Solutions Kit functionality are anly ralavant for
syslams using the Banner Solubons Kis that use an HMI screan. Tha variable N represents the sensar number 1-40 (aguvalant 1o sansor

IO 11-50).
M ama Fag=tar Ranga Dz arplion Claud Push Defaul
140 . 1) =5 Z-axis velozity o
24N - 1) «5 Z-ami=z high-frequancy acoalemtion .vnl"
“Wibrasan Data A4 - 1) =% 1.200 N-amim walacty \_.If
d4h . 1] =5 Ne-awig high-fequancy accekeraion J
G- 1) =5 Tamparaium J
Wibraton Mask 2014+ - 1) 1. 240 Bit-packad alarm maszaga \_.If
Run Flag 241+ - 1] 2d1- 290 Matar running flag /1)
Sarmmaor Saus 29140 - 1) 291420 Coannacian siaius af san=zar {128 = Cannaciad) \_.If
Bazaline 321+ - 1] J21-360 Trigger fa re-bazeline a sanzar (0] Read Wit
14M .- 1) =5
240 - 1) =5
Raw Register Data A4 - 1) =5 A6 1- 560 Placahalder regisiams for s oipt
d4h . 1) =5
G40 - 1) =5
Warning/larm Masks GE1-574
QR Marm ragisters
Tamp OR G75-G97E

Canfinuad an page 12
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Confnuad fam pages 11

Hame Reg=tar Range Dezaption Claud Push Dedault
Stz Radio OR G77-4979
Temparaiume Waming G814+ - 1) 591620 Individual fempemture waming registers (01}
Tampearaium Marm B2l 4+ - 1] 2 1-GE0 Individual fempeamture alarm regsters (01}
BEL 4+ - 1) Fifi1- Fan
Tl 400 - 1) TO1-74n
Run Thrashalds Canstants Thrashald canstant far matar run determiraton
Fdl 40 - 1) 7d1.740
TRl 40N - 1) 791-320
Alert Waming Lights H245-930
Sampla Count a3
Sensar Discavery H32
MNeatwark Reformatan #33
Sampla Tima Hi4
Push Caunt H3S5 Salutions Kit functiorality
Smazyes 1- 10 Suaus H3E
Cemammes 11-20 Spaus H337
Gz 21 -0 Suawas Ha48
Geamrs A1 -40 Suaas H349
Fast Sample Trigger H43
Claud Puzh Enab e 44 Enatle ar disable daud pushing
Firsed Run a51 Salutions Kt functiorality {01, satta 0 ta raniSalize satings)
Bazalne samplas a52 Seinumber al samples far a basaline {dafzult 300)
Acuts Sampla a353 Mumbear af samples in a row for acute Bull datault 5}
B 54 M
Sarver Stading Mumbsar #55 Serrer address staring number detault 11}

Samples befam m-chacking a server Sat dropped oul afthe

Status Wail Tme far Drapout H5G systern [default 48)
Enabling Spactral Band 857 Enr:dl::e?:izmlrﬁand readings; mads fake langar sa basary ife
1001+ - 1) =96 E-amiz valocity 1x bard
100 + oM - 1) =36 Z-am= peak valocity 1x band
1005 + M - 1] = 36 Z-ams walocity peak frequency 1xband
1007 + M - 1] = 36 Feamis valocity 2x band
10+ - 1] = 36 Feamis paak valocity 2¢ band
1011+ - 1) =36 Feamis walocity peak frequancy 2x band
1013 4+ - 1) =96 Z-ams walocity 3x-10x band
1015 +iM - 1] =36 Z-am= paak valocity 32-10x band
Epeciral Band Inkormasan 1017+ - 1) =36 Z-am= valocity peak frequancy dx-10x band
{Floaling Foint Riglers) 1019 + (4 - 1) = 96 a1 -2asd X-axis velacity 1x band
102 + oM - 1) =36 He-amis paak vdadty 1x band
102 + oM - 1) =36 Heawis welacly peak fequancy 1x band
102+ - 1) =36 Meamis welodty 2x band
1027+ - 1] = 36 Neawis peak valocty 2x band
102 4+ - 1] =36 N-amiz walacly paak fmquancy 2= band
1031+ - 1) =36 X-amis valadty 3x-10=band
1007 + oM - 1) =36 Xe-ami= peak veodty 3x-10x band
1095 + oM - 1] =36 He-amis valagly peak fmquency 3=-10xband

Canfinuad an page 13
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Site Survay

Binding

Chranic Fault Trends 100 Pairt
Maving Awarage

‘Wizihle Bazaline and ABrms

Laamad Thrashakd=s

Scaled Tamp Reading

Additianal Vibration Ragistas

Radia ID

Spead Input (Hz)

Uzar Definad Thrashalds
Sawvad CaurtMean/SudDev
Tamp Wam Thrashalkds

Tamp Alarm Thrashads

Usar Salacied Sansars

Reg=tar

aO2l4i - 1] xd
a2z 40 - 1] xd
G024 - 1] xa

GUZ4 4 (M - 1) =4

191+ - 1) =12

GEEl 4+ - 1] =9

g1+ - 1)
g1l + (0 - 1) =10
142 + (0 - 1) =10
glad + (- 1) =10
Bildd +(f . 1) =10
g1a5 + (- 1) = 10
G146 + (M . 1) =10
B147 + (M - 1) = 10
B1dg + (- 1) = 10
149 +(f - 1) = 10
B9+ - 1) = 10

gGal+ o - 1)

591+ 0 - 1)
70014 M - 1) =9
7a2L4M - 1] =9

1+ - 1)

Tl - 1)

Rl - 1)
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Continuad fmm page 12

Range
a0d 15005

SO0E 007

a021-5150

5191 G660

GEE 1 59390

595 1 602

Eldl.65940

BG4 164990

9y 1620
Fool-Fazd
74217690
FEg1.7TE0

B B |

FHH1-7920

D= arption
Salutions Kt regsters far site sureey
Salutionz Kit regetars far binding
£ walacity rand
£ acceleraian frend
N walacty tmnd
X accearaion rand

Thrashalds bang usad far alBrms (Saleciad from leamed ar usar-
dafinad)

Thrashalds fam algadthm (used in 51815660 f aquivalent user
trashalds in TO01-F320 ar saifa 0}

Placahalder regisiams for s oipt

Z-av= paak accalamion

Xe-awis paak accaarafian

Z-am= paak velocity frequency campanant
Xe-anis peak vdadty imqueancy campanant
Z-amz RMS low accearaian

Heawis RMS ow acoslemion

Feamis kuriosis

Neamis huriosis

F-am= crast factar

N-amis crast factar

Radia I as=adated with aach sensar
Spead inputin Hz for spaciral banding regetars

Uzsar-defined wibrafan theshalds {will ovarride Bamed
Frazhalds )

Salution=s Kit funclianality

Usar-defined famparaturs thrashalds

Salutions Kit funclianality {01 with 0 = sensar in syslen, 1 = na
san=ar}

Usad to keep imaouts low, mdudcng Maodbus 10s alked ta by the
Sy siem.
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Claud Push Dedault

Push ance a day at
UTEC d:00

Push ance a day =t
UTC 0000 ¢ Wirite
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