EDM-RCM

ENGINEERING DATA MANAGEMENT
REMOTE CONDITION MONITORING

Designed for remote monitoring of
inaccessible structures or equipment
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Topics Covered | Remote Condition Monitoring

0 Whatis RCM? 0 Deployed example

0 How does RCM work? 0 Competitor Analysis
0 Software Requirements
O

Hardware Requirements
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Remote Condition Monitoring | Overview
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Remote Condition Monitoring | Overview

o Simultaneously monitor vibrations on multiple remote
structures located across the world

o Includes all the powerful DSA functions

0 Dynamic data acquisition, real time signal analysis
and time waveform recording

0 Scalability up to 512 channels with time
synchronization

0 Alarm, Limit and trigger functionality with user
customizable event actions

o Testing locations can be fixed (Railway bridges or
Windmills) or Mobile (Sensitive equipment being
transposed on the road)

o Works without a dedicated PC (Spider Black Box mode)

EDM-RCM:
Remote Condition Monitoring
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RCM | How does it work?
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RCM | Network Connection Types

L Local Area Network

= Monitor machines within a Local Area Network

J Public Static IP through Mobile Data Network

= Monitor vibrations on sensitive equipment transported on the road
= Monitor structures / machines remotely located with no access to internet

J IP address / VPN through Internet

= Monitor structures or machines within a plant with internet access
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RCM | Local Area Network
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RCM | Mobile Gateway
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RCM | Internet
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Remote Condition Monitoring | Hardware
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RCM | Hardware

WIFI gateway using cellular data
o Sierra Wireless RV50
o SIM card with cell plan

Spider Analyzer

o 520, S80X, S80Xi, S81,
S81B, S80SG

« Power Source for module and
router

« PC with internet connection

- Optional casing for
environmental protection
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RCM | Required Components

O Single front-end Spider 80X/80Xi/81/20 or high channel configuration of Spider 80X/Xi — All Spiders are
capable of running in Black Box mode

d Network Connection

= LAN — Existing LAN can be used to connect multiple Spiders that need to be simultaneously
monitored

* Mobile Gateway — Enables connectivity to the Spider system using Mobile Data Network with a
Public Static IP address.

* |nternet — Existing Internet connectivity within a structure can also be used to configure multiple
Spiders for simultaneous monitoring

1 PC running EDM — RCM mode — Part of powerful EDM — DSA software capable of simultaneously
connecting to updating the status from multiple Spiders
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RCM | Configurations

RCM handles two typical types of configurations:

[ Monitoring multiple independently running Spider
front-ends

= Supports up to 64 Independently running
Spider front-ends

[ Monitoring High Channel Count System
= Supports one Spider system up to 512 channels
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RCM | Storage Expansion

O Attach a Spider-NAS directly to the Spider-80X —

without the necessity for a Spider-HUB (Saves el — 1
hardware and power)

O Extends the storage of Spider-80X from 4GB to
256GB

0 Extended time-waveform recording while Spiders
are deployed remotely

O Conveniently swap solid-state drives on the
Spider-NAS when post-processing of data is
needed or when storage is full
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Remote Condition Monitoring | EDM Software
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RCM | Key Features

1 View Project Status (consolidated status of all Spiders)
 Configurable alarms and notification

1 Consolidated “Alarm Status” view

 Ability to remotely download the data

M Live View of Data (If required and when connection permits)

M Long time recording
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EDM | RCM

2 Project based —
Consists of a
combination of
tests, each
running on an
individual Spider
system

) Engineering Data Management Spider-RCM

Project Setup Control View Layout Tools Report Help

Recent tests il 7] Project View [T Signal Display

Active project:

Project Status

FT_Battery Testd [DSA (FFT)]

a

LI

FT Test Office 4 [DSA (FFT)]

te 2530752) ws
System ( ) FFT_BatteryTest.. Online

FFT Test Office 4 Online

pider 81 Test 1 [DSA (FFT)] Spider 20 Test 110 Online
) Spider20 Test211 Online
©) Spider81 Test1
© Spider81 Test2

© Spider 805G Test... Online

pider 20 Test 110 [DSA (FFT)]

Online
[~ i= Spider20Test 211 [DSA (FFT)]
Online

L — 4

Live Signals Run Foldes|DataFiles
45 Time Streams

Jon chi

Jan ch2

o ch3

o cha

Jan Chs

Jon che

T ch7
e ]
454 TimeBlocks cm
Jnn Block(Ch1) ch2
Jnn Block(chz)
Tnn Block(ch3)
o Block(Ch4) L
Jnn Block(chs) Chs
Jnn Block(Chg) Che
Jnn Block({ch7) ch7
Tnn Block(chs)
Jan Block(Peak{Chi))
Jnn Block(Peak{Ch2))
o Block(Peak(Ch3)
|nn Block(Peak{ch4))
Tnn Block(Peak(Chs))
Jnn Block(Peak{Cht))
Jnn Block(Peak{Ch7})
o Block(Peak(Chg)
Jra Block(RMS(Ch1))
Trn Block(RMS(ch2])

-

AlarmfWarning Status

LocationID

Ch3

Cha

Chg

Site Connection Statis

Low Alarm
os0
os0
0/0
0/0
o/0
o/0
os0
os0

Running Status
Running
Running
Running
Running
Running
Running
Stopped

High Alarm
a0
a0
0/0
0/0
0/0
a0
a0
as0

Time Elapsed

00:06:24
00:02:51
00:02:56
00:06:18
00:02:02
00:06:12
18:46:40

Low Warning
0/0
0/0
0/0
0/0
0/0
0/0
0/0
o/0

Mew Data Files

Jon Block(RMS(Ch3)) > 4]

Test name: FFT_ Battery Test9;Sampling rate (fs) = évOG Hz; Frequency range (fa) =

225 Hz

x

Reset All Active Reset All

High Warning Lim
0/0 0/¢
0/0 0/¢
0/0 0/¢
0/0 0/¢
0/0 0/¢
0/0 0/¢
0/0 0/¢
0/0 0/¢

4

Active Alarm Status

Location
{D.00000° E, 0.00000° N)
{0.00000° E, 0.00000° N)
{0.00000° E, 0000007 N)
{D.00000 E, 0.00000° N)
{0.00000° E, 0.00000° N)
{0.00000° E, 0000007 N)
{D.00000 E, 0.00000° N)

Last Updated

1/18/2018 10:46:46 AM =
1/18/2018 10:46:41 AM &
1/18/2018 10:46:41 AM 4
1/18/2018 10:46:41 AM 4
1/18/2018 10:46:41 AM &
1/18/2018 10:46:41 AM &
1/18/2018 10:46:41 AM >

¥ Auto update every: 00

- ped
Loggedin as [Admin] | Logout|| Hide/Show | ‘Style | @
- 7‘ Control Panel 7|

- e
| Run ii“m'
| Save Config

Status of Active Test —————————

Longitude:

Number of Alarms:

Online

017 00| Update All

Stop Re

Total elapsed:

Latitude:

New Data Files:

Download Data Reset All Alarms.
Setuptrigger Pr
Trigger switch: u OFF

Status of all Tests in Project

Data Used(MB):

Site Location Map | Recording Status x P —
Filename:  Unknown Storage mediz  Spider intemal storage
Download from All Clear All Alarm Statis
Capacity: 1.00 GB/3.73 GB Timeto full storage: 24:47:57
Elapsed time 00:01:43 Legend: Recording Idle Sl RusnipaSiahe
L)
cHI cHz CH3 cHe CHs CHE CHT cHa FFT_BatteryTest... Running 4
) .
e — FFT Test Office 4 Running &
) Spider81 Test1 Running L) @»
© Spider20 Test110 Running s L
© Spider20Test211 Running o 4
© Spider81 Test2  Running o L
©) Spider80SG Test... Stopped = 4

Input || Output || Alarm Statis

Test running...

Record to Front-End internal storage
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RCM Interface | Project Hierarchy for DSA Tests

New Project - - a New Test Wizard 7 x
Project name: Trucks Moniroting Append the sequence number 1?5 Add Test
This wizard will help you to create a new test or add existing tests to this project,
Project description | This project includes tests that are installed on different Trucks transporting vibration sensitive
equipment|
o  Create a new test in this project
Multiple tests can be created or added into each project
More tests can also be added or created at any time,
—] Add existing tests to this project

Select this optionto add tests to this projects.

More tests can be added to the projed by clicking on menu “Project -> Add/Edit Existing Test(s)",
Projectdirectory | Ci\Users\Sandeep'\Documents\EDNM\rcm_dec_2017\Trucks Moniroting Choose..

ok || cancel |
o Projects group many tests together by
user categories
o One testin many projects
N . < Back " Mext > ‘ | Cancel
o Add existing or create a new test
O Each Spider system runs respective test
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RCM | Project Status

Shows real-time status of all Spiders associated with the Project

Project Status
Site | ComnectionStatis | RunningStatus | TimeElapssd | NewDataFiles AdtiveAlarmStatus | location | lastUpdated |

© FFT Test Office 4... Online Running 00:05:43 346 HighAlarm (20) {0.00000° E, 0.00000° M) 1182013121352 PM 2
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RCM | Alarm Status

Project Status x
4| Auto update every: 00F 01% 00| Update All
. . Site Connection Status Running Status Time Elapsed MNew Data Files Active Alarm Status Location Last Updated
0 Define Alarms on Time or R S el S
) Spider20 Test 110 Online R ng 01:30:08 5 None {0.00000° E, 0.00000° N} 1/18/2018 12:13:52 PM 2
Frequency data e e e e
) Spider81Test2  Online Running 01:33:24 1 None {0.00000" E, 0.00000° N} 1/18/2018 12:13:52 PM =
) Spider 805G Test... Online Stopped 20:13:52 57 None {0.00000° E, 0.00000° N} 1/18/2018 12:13:52 PM 2
o Multiple alarms on each channel
o Custom actions for each alarm
including recording raw time data,
saving processed time / frequency .
Alarm/Warning Status x
data, email notifications, and more _ _ _ — _ fesoiilicio Bl
Location D Low Alarm HighAlarm Low Warning HighWarning Limit Exceeded Reset Active
. - chi 0/0 77 0/0 0/0 0/0
o View channel specific, alarm e
.~ Ch3 0/0 /0 0/0 0/0 o/0
specific status for each of the o
Ch5 o/0 /0 0/0 o/0 /0
t d S d f t_ d Ché 0/0 8/8 0/0 0/0 0/0
Connec e pl er ron en Ch7 0/0 3/8 0/0 0/0 0/0
Cha 0/0 3/8 0/0 0/0 0/0

A CRYSTAL
INSTRUMENTS © CRYSTAL INSTRUMENTS 2018



RCM | Control Panel

Low Alarm
[Active / Total)

High Alarm
[Active / Total)

Low Warning
[Active / Total)

High Warning
[Active / Total)

Lirmit Exceeded
[Active f Total)

Inpout Output

Alarm Status

Feset

2

eset

Feset

Feset

Feset

Mumber of Alarnns:

Mew Data Files:

Drovernload Data I Feset All Alarms I

Setup trigger
Trigger switch:

Status ofall Tests in Project

OFF

Data Used(ME): 694.39

Start All Stop All
Drovenload from Al Clear All Alarm Status |
Site g Te R =l 0

FFT Test Office 4... Running
FFT_ Battery Testd Running
Spider 81 Test 1 Funning
Spider 20 Test 110 Running
Spider 20 Test 211 Running
Spider 81 Test 2 Running
Spider 805G Test... Stopped

e
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RCM | Batch Operations

Mumber of Alarms: Mumber of Alarms:

Mew Data Files: Mew Data Files:

Download Data Reset All Alarms Download Data Reset All Alarms
Setup trigger Previewtrigge Setup trigger Previewtrigge
Trigger switch: B OFF Trigger switch: B OFF
Status ofall Tests in Project Status ofall Tests in Project
Data Used(MB): 694.39 Data Used(MB): 694.39
|
Start All Stop All Start All Stop All
Download from All Clear All Alarm Status Download from All Clear All Alarm Status
Site Rumning Status Site Rumning Status
! FFT Test Office 4... Running L] -:E'— ! FFT Test Office 4... Running L] -:E'—
' FFT_BatteryTest3 Running sl I ' FFT_BatteryTest3 Running s I
! Spider81 Test1  Running sl I ! Spider81 Test1  Running s I
' Spider 20 Test 110 Running ol I ' Spider20 Test 110 Running o I
) Spider20 Test211 Running ol I ) Spider20 Test211 Running o I
! Spider81Test2  Running sl I ! Spider81Test2  Running s I
! Spider 805G Test... Stopped | 4 ! Spider 805G Test... Stopped - 4
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Remote Condition Monitoring | Deployed
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RCM | Deployed Application

Monitoring
ground vibrations
caused by each
rotating Windmill
in a Windmill farm
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Deployed Application | Spider

J Spider-80X-P08

d Time waveform recording
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Deployed Application | Battery

1 35 Ah battery
1 Genasun regulator
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Deployed Application | Modem

%Qqﬁg

>
2
2
z
S
@
2

dSierra Wireless RV50

2 antennas
J Connected via ethernet
to Spider
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Remote Condition Monitoring | Sales and Marketing
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Remote Monitoring | Competitive Analysis

HUUNInyY UpuuUns. naieu ai 1irog anu
(176°F) max for rugged environments

Wi-Fi or Cellular
Compatible with «
(no proprietary gi

Sensors

4 sensors

mounting

triaxial a( A

G o Schneck

Optional Encoder Input J

Connect encoder for speed data
allowing full situational awareness
of machine condition.

o Dynapar

P68 and

Alarm Notification
(customer will receive regular condition reports
and alarm notifications)

O Emerson

o Prufteknik
[

Y M°“::°""¢ w""""‘;’”‘ ” Diagnostic Workstahon
(trends data, detects and notifies changes) (wol o d|agnose naching problems)

transmission is recieved via :l

VIBRONET LAN or the Internet = E

SignalMaster |

Mavire Condtror Mo g

5
‘ S Condition Monitoring

g PRUFTECHNIK Server & Database B (vibration specialists)

D
Schenck Technicians
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Thank You

Crystal Instruments is dedicated to the innovation of testing equipment and
solutions. Founded in 1996, Crystal Instruments is a leading manufacturer of
equipment for condition monitoring, dynamic signal analysis, and vibration test
control. Crystal Instruments is headquartered in Santa Clara, California, and is an
ISO 9001 certified company.

Contact
Sales@go-ci.com ,
408.986.8880 www.crystalinstruments.com
Support@go-ci.com
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