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Abstract

The issughat is analyzed in this assignment is firedictive maintenance and how it can be
implemented through the use ofomputer basednformation systems. Maintenance is a
burning issue for companrgeas with the application of appropriate techniaf maintenance,
every business can haveanybenefits. The predictive maintenance, is an emerging service
that allows users to take advantage itd benefits such as the reduction of maintenance
costswhile reducing downtime due to faultsApplied using various technologies, from which
each company may choose based on their needs. These technologies combined with
information systemgan improvethe businesgprocesses. There are sevecamputer based
information systems through which can be generally apphegt technic ofmaintenance.
However, analysis is performed on computer systems which baee created bySAP and
Microsoft These two systems were studied and are presented in détaierms oftheir
functionality and architecture, case studies of their implementation are given, and
presented and functional tests in practice (demo) with a detailed description and system
monitors (print screens)Their logic is that of the Internet of Things, aigves you the
opportunity to combine data which comfeom thousandsof devices eventhesein remote
areas. Finally to complete the study, a qualitative compariszas beerbetween these two
information systemsthereby determining Wat needs can meetazh of them.
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Today’s definition
Failure starts here of failure

Potential Equipment not
Failure : performing intended

function
: : Functionally failed
HE O1d definition
of failure

Conditional
probability
of failure |

Equipment

broken

Time
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How to approach a predictive maintenance project

I .I Imagine if you could automatically identify and fix potential problems
before they happen

1 Identify the Inventory 3 Capture & Model, test Validate Integrate
combine and model in a into

target data
outcome sources data integrate live operations
operational
scenario

Azure 0T Suite solutions come with pre-built sample scenarios that include:
» Background information on the business need and objectives

= Simulated devices and sample data
* Pre-set rules and alerts, pre-defined dashboards, and more
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. Stream Processing & Predictive Analytics
&

Workflow Automation
e Dashboards and Visualization

Forp sl ., s
Et Preconfigured Solutions

1 - " B6n_  Ah _ r_icrosoft AzureloT Suite
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Real Time KPI's Hide details »

California Logistics Sup

Key KPI data is summarized in the dashboard, fed in from live device
data from the Azure loT Suite.

step1of3 ()

Category
Maintenance
Driver Fatigu

Fleet Status
Traffic

% = o\ - Delivery

o A - b\ Sethns Nesirad Aerst s
b i 2 Weather
7o : \ Driver Fatigud

Alerts At Depot Maintenance

2 4 o = e Weather
7 32% ‘ SldE e
A R
o \ b2 Delivery
= Critical Alerts

Backlog Status Fox 3 ~ o taon S NG = Driver Fatigu:

Admin Weather

9 8 0/ 9 1 i < & v Maintenance
g k e ) . . Construction

On Time Driver Mottt 3 -

Delivery Utilization

Maintenance

Maintenance

V- " sThper g hs b h - [~ hi>h e~ 1.

- 1 7%8"">hh" h T > ~ . hr ' > h LB,
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California Logis

KPI Summary

z N 7 2
@ In Transit . o P oot st ! Maintenance

Driver Fatigu

— . i .«ﬂp 5 Traffic

Fleet Status

Delivery

Asset health status R Weather

Driver Fatigug
Live health status and trip or destination information can be seen at a e Maintenance
glance. d VA Weather

-0-0 Maintenance
4
@ Step20f3 @ 3 =\ [ Delivery

Critical Alerts oy \ T g g Driver Fatigu

Weather
- "
PPN “ 4 B Maintenance

i Construction
On Time

Delivery Maintenance

Maintenance
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California Logistics Super

Filter by Severity Hide details »

Alerts are displayed in the portal for the user as a list and can be filtered Category Date Notes Risk

by severity or any other important business metric.
Maintenance ThuSep 03 Truck Breakdown Critical

Driver Fatigue Thu Sep 03 Driver 6hr Rest Period Violation Critical
step10f3 (3)

Traffic ThuSep 03  Heavy Traffic Warning High
Delivery Thu Sep 03 Delivery Overdue High
Weather ThuSep 03  Storm Warning on Route High
Driver Fatigue ThuSep 03  Driver Rest Period Pending High
Maintenance Thu Sep 03  Tire psi Levels Medium
Weather Thu Sep 03 Flash Flood Warning Medium
Maintenance Thu Sep 03 Scheduled Maintenance Due Medium
Delivery Thu Sep 03 Delivery Delayed Medium
Driver Fatigue ThuSep 03 Driver Rest Period Pending Medium
Weather Thu Sep 03 Storm Warning on Route Medium
Maintenance Thu Sep 03 Scheduled Maintenance Due Medium
Construction Thu Sep 03 Works on Route Medium

Maintenance Thu Sep 03  Tire Blowout Replacement Medium

Maintenance Wed Sep 02 Emission Level Exceeded High
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ﬁz Fleet Management

Truck Overview

California Logistics Su

Truck #23904 Trailer #45-LAU-976

Admin

La: 2
Scheduled 5 8 Scheduled:

Airflow:

L. "SI0 h®h T <Y A

T T T <p e T LT
hl A LI Il’h (I‘hl Ah {B' -5' t ‘$W
J_BJ_">1W/\Jthy(.‘">W/\h B ] _ B~ ' <wWlI B

ﬂz Fleet Management

A\
p Truck Overview
Truck #23904

~

Multiple sensors and devices Hide details «

The user can select individual sensors to view more information about
the current reading and see historical data for context and tracking.

(© step3oiz (3)
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ﬂz Fleet Management

Truck Overview . ; : _
TI'UCk #23904 Serial 1EL-1029-1211 | *

Temperature 39 F
Last Service 08/28/14 09:48
Next Service 3 Months |

Alert (120-144) Sensor indicates failure of
cooling unit. Fa d and internal
temperature ar e acceptable threshold
for perishable cargo

Admin
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ﬂz Alerts

Alert Details & Impact Analysis . Impacted Cargo

tion trail
hold indica

Thermostat Temperature Sensor

123.00

Critical

1 - "> _¥S>Sw ' LT T ¢ h

1. T \7aass

PV

Impacted Cargd

Fish
Fish
Produce

Produce

Admin
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Fish
Fish
Produce

Produce
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Take action and resolve Hide details »

The user makes selections for the desired outcome and changes the
drivers route, telling them to stop at the nearest depot to offload
perishable cargo and undergo repairs.

@ Step 2 of 2 @
[ cancel voyage
Alert Depot

ther Transports

B‘ ’{‘! _h'l;wbtrrv""_-luﬁ > )v <<v
-1

16:01:12
16:01:12
20:31:12

20:31:12
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California Logistics Supervisor @

Alert Response

Robert, your trailer unit has a critical failure. To prevent
cargo damage piease proceed o the depot. Would you
ke 10 see it now?

16:01:12 Critical 1,200 lbs $30,200
[ No_| GOz Ciiel 6ol $18190
20:31:12 Low 300 Ibs $8,200

20:31:12 Low 200 Ibs $3,800

Confirm an
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Real time remote monitoring Hide deta

72

Operators can see the real time location and health status of the entit
infrastructure on the dashboard.

Rockwell Automation

Asset Health & Performance Monitoring System step10f3 (3)
Map : 2

action - Asset Heal!

Processing - Asset Healt!

lerts
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Rockwell Automation

Asset Health & Performance Monitoring System
Map :

View asset location and status

Understanding asset health is critical as any lost-time incident can be
extremely costly to production volumes and supply contracts.

(© step2oiz (3)
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©  Rockwell Automation
Asset Health & Performance Monitoring System
Map
.9‘1 Keep tabs on remote locations

e Fidion © step3ofa (3)
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Extraction - Asset Heal!

Processing - Asset Healtl
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Rockwell Automation

Asset Health & Performance Monitoring System
Overview

Extraction - Asset Health & Performance VS KPI (%)

—— X .-

Processing - Asset Health & Performance VS KPI (%)

A *has A >>h h 1°

Sales Retail Alert Response Time VS SLA (%)
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Rockwell Automation

Asset Health & Performance Monitoring System
Overview

Extraction - Asset Health & Performance VS KPI (%)

Integrate with existing systems Show details 1

@ Step2of 2 @

Distribution - Asset Health VS Daily Production 9

Sales Retail Alert Response Time VS SLA (%)
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Real time alerts and warnings

step1ofa (3)
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Locations

© sensor

@ Trending

@ Trending

o Sensor

© VL Predicted
@ sensor

© ML Predicted
© sensor

@ sensor

@ sensor

@ ML Predicted

@ Trending

Severity

Critical
Critical
Critical
Critical
Critical
Critical
Warning
W, ng
Warning
Warning
ing
Warning

Warning

Trans-Alaska
Colonial
Enbridge
Bakken
Ruby
Seaway
Yellowstone
Unv
Jawkhawk
Keystone
Bakken
Ruby

Seaway

Flow Rate
API Gravity %
Amps Load %
BSEW%

API Gravity %
Flow Rate
Temp

Tank Level
Air Filter
Flow Rate
BSEW %
H25%

Flow Rate

Status

Assigned
Open
Resolving
Assigned
Assigned
Open
Assigned
Revolving
Open
Notified
Open
Assigned

Assigned
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© Extraction Dashboard

G - 7o

Predict failures before they happen

—

(© step20iz 3

Alerts

Type
O sensor
) (i) ML Predicted
@ Trending
B © Trending
o Sensor
© L Predicted
@ sensor
© ML Predicted
0 Sensor
© sensor
@ sensor
© ML Predicted

N @ Trending

Severity

Critical
Critical
Critical
Critical

Critical

Location

Trans-Alaska
Colonial
Enbridge
Bakken
Ruby
Seaway
Yellowstone
Unv
Jawkhawk
Keystone
Bakken
Ruby

Seaway

Flow Rate
API Gravity %
Amps Load %
BS&W%

API Gravity %
Flow Rate
Temp

Tank Level
Air Filter
Flow Rate
BS&W %
H25%

Flow Rate

Status

Assigned

Resolving
Assigned
Assigned
Open
Assigned
Revolving
Open
Notified
Open
Assigned

Assigned
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Asset Sensor Details

Analyze real time data feeds
Step 1073 (3)

Asset Health Status

89% 85% . 89.1

1621

Overall Status Tank level (%) AMP5/Rated (%) Mean temperature
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Take action and resolve Show details =

Step1o0of 5 @ Current Te:

Name:
Part SKU: Threshold: 1

Last Replace

Asset Sensor Details e O s g Tomperaturancresing

LAC-1773-551 p

Pump 2=EG2

= ""89% 85% . 89.1 165.6 -

Cverall Status iTankleveI %) ¢ AMPS/Rated (%) Mean temperature

‘.l g ‘/’t'? f

P

Create Ticket

N. A_h T h h "omCET S gh ThSTEh fADFEE. s T <w
¢CreateTicket T L O R I S S AN

Extraction

Asset Sensor Details e g RS

LAC-1773-551

Pump 43

¥
e

Asset Health Status -

= "89% 85% . 89.1 1656 -

Create service tickets Shaw details »

(€©) stepsofs ()

Cancel
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8. SAP Predictive Maintenance and Service
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IDEATE &
SEED

PROTOTYPE &

VALIDATE

“Sprint 0" - Up to 3 months

CUSTOMER SPECIFIC

Probl Earl ’
Ideg L,;(I;Iiea ’ vaTi(r):laﬁ(rmnn Protgty);)es ’ Co-Develop ‘ Custom Development Project (CDP)
Customer Refine First Co-developin ‘
presents a understanding prototypes prototype fm.g Customer Project
problem it of customer (e.g. paper, customer-specific
has been problem then UI chalenge STANDARD SOFTWARE
facing to D Mockups)
SAP pc‘}icsll]bslz Decision to Tests at customer
site with customer . i
SAP solutions extend project data PdMS Foundation 1.1 (an RCS)
innovations . + PdMS Cloud Edition (quarterly update)
could Technical SAP ships pre-
adgressthe  Coool versions for = HANA (w/ Predictive Option)
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rFy Alarm mator ] Machine Enginesring ABC 100-12-43 Bl Molor Amperage x Harl Wetss Oct 14, 2014, 50334 PM
Emergency siop DE GAS AG BMC 400301-574 Feed Flow j AN Mueber Oct 14, 2014, 50332 PM
A Alanm molor DE GAS AG BMC 400301-574 Bowt Motor Mml»ﬁ x‘ Anton Mueler Oct 14, 2014, 50332 PM
Ememency sop CH ‘Word of maschines. MHC 205-31 553 Feed Flow .;' Anton Mueser Oct 14, 204, 50329 PM
ﬂ Adanm motor CH Word of maschines. MHC 205-31 553 Bow! Molor Amperage .f Karl Weiss Oct 14, 2004, 50329 PM
Emenency siop CH Gaswerke MC5 T00-431-912 Feed Flow i Martin Fuchs. Oct 14, 2014, 50327 PM
& Adarm motor CH Gaswerke MCS T00-431-912 Bowl Motor Amperage: 4' Martin Fuchs. Oct 14, 2014, 50327 PM
Emerency & N I hines, Limited MCS S00-01.912 Feed Flow Anton hMusies Oct 14, 2014 50325 PM v
1_' “JCBC">W/\' 'B”'_," ¥ >'*h/\‘¢'l B~ ' <wWli B
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& Alert List @O
Seventy (Af) Status (A3 Customer (2 T. " A
Severty  Awert Country  Customer Machine Subtype Measunng Point Sutus  Processor Tggered
Emergency stop DE Maschinenbau Rubleten PMC 600-01-219 Feed Flow z Annett Zutad Oct 14, 2014, 50322 PM
A Asarm motor DE Maschnendau Ruhieben Bowl Motor Amperage * Martin Fuchs Oct 14, 2014, 8 2 PM
Emergency stop AT Masc hinenzentrum Feed Flow £ Annett Zutat Oct 14, 2014, 50313 PM
A Al motor AT Maschinenzentrum TCM 300-14.98 Bowl Motor = Anton Muster Oct 14, 2014, 50312 PM
Falure bowl speed Grop SAL.  DE Maschinentiau Ruhleben PMC 60001219 Bowl Speed NT 0 Oct 14 407 22PM
Fadure bow speed drop SAL AT Maschinenzentrum TCM 300-14-96 Bow! Spoed NT h Oct 14,2014, 407:12 PM
Faure iniet bow! speed DE Maschinenbau Ruhleten PUC 600-01-219 Bowl Speed Close Sobds (> Oct 14,2014, 120322 PM
Skoe Gate
Fadure inlet bowt speed AT Maschinenzentrum Bow Speed Close Sobds n Oct 14, 2014, 120312 PM
Shoe Gate n
A Aarm mator DE Maschinendau Ruheben Fead Flow B Oct 14, 2014, 90022 AM
v

1 "&Is <_ " h 7" S>wAY [’ " _h

n- " <wia > A_h 5 SC0  pussbhAyydomyhs: : h o' <7 0 A
i h>tcw SR 1t h A >'" . hAar" T ' ’

¢ h h h >t ! * Al B S ! h S ¢ ht ¢ ht 1 8B4 Y >V
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00290 o oot P+ C | B 54 Remcte Mantenance

o
fsand Machine Condition Monitor @b

Rotating Maschine — Machine Subtype: TCM 300-14.% sstomer. Maschinenzent

Aert
x
Emergency $10p 2
sor  Annet 2ufall st Annett Zutall
«d. Oc1 14, 2014, 50313 PM 3 Oct 14,2014, 50813 P
Feed Flow
Machine
e Type  Rotating Maschine nnection Status. ()
pe TCM 300-14.96 vee Sep23,2014
00N Numbe 8007480 Next Servee  Dec 31, 2014
Machine Location Service Organization
v Maschinenzentrum Bierkenweg
9210 Poertschach. Hauptstrasse 23

9500 Vilach, Uhlanastrasse 5 o
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= Machine Condition Monitor @ &

i @ 1) (&) (o

< Wasser-Klagenfurt
2010
ar. 292E11 S300NMA 42.5
X1 Wasle Water Suoge
30000
20

[ < > .

n <wH A_h T o 17" > Lyhd ey SR
> B ot e w s w ¢ ht w Tt A h A ¢ 7 AB
> B B < B B 7 h A h ¢S h Y > gt ~ > B oo '
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g 2 Avmd0290 D = & | £ AP Remote Mantenance
& Machine Condition Monitor @ O
- y g M Ma
i) @ @ (& © 2
t
Canegory Measunng Pont Cument Value Threshold Upper Limet Theeshokd Uppermost Limt
peranon Beanng femperature soids sde A 4162° uwn 3489
Operation Feed Fiow A 241.41 m3n 164 66 m3s 2 my»
a0 ceque A 4699824847 % 25178 % <
Operation Beanng temperature iquid side 724" 6045 63%
pecation Bowl Molor Amperage 1120186 A 4 4 A 375307 A
Acceteration » Speed NT =Y 1
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" Machine Condition Monitor @O
— Machine Type: Rotating Maschine — Machine Subtype. TCM 300.14.98 — Customer. Maschinenzentrum
() @ ¥ @ ©
‘.‘Bons 24Hows  12Hours  1How 155 Measuang Ponts
TN\ @ Bowt SpesaNT
© Bearnng temoerature IQuC LOe
‘ l l} © Bow! Motor Amgerage
hm N ’ ] l © Feaa Temcanstre
| mq,, |l I 11|||4| o ,M f) AL ” .
Thova 2014 TNova 20 ims 00 TNoce 2014 o7 2010 heve 200 Thovs. 200
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= 10.00:00 AM
.;‘:;:GKT
| Bearng Semperature IQud so8
| mpc
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24Hours | 12Hours 1 Hour = Measuring Points E
50,0004
r ® Bowl Speed NT

® Bearing temperature kquid side

40,000 ® Bowt Motor Amperage
@ Feed Temperature
® Vioration

30,000

\ /l
©
10,000
o4 - - —— - '
TNove, 2014 . i Nov7. 2018 i
12:00:00 AM 60000 AM 12:00:00 PM 6:00.00 PM 12:00:00 AM 6.00:00 AM

1;"&23;5'5“?'/\"' J’h’hj’h"

L3P )| @ vmie . ddermasn290 3075 cay £ + | B 519 Remote Mantenance . * |

Seiect Measuring Points

Category Measuring Point

Acceleration Bowt Speed NT

Acceleration Gear Input Speed

Acceleration Bowt Speed Ciose Solids Sioe Gate

Conaton Decanter ready

Condition Decanter starting

Conation Decanter fushing on

Decanter possrunning

Beanng temperature Igud side

Bearing temperature solds side

1 ->"M824Rg<<h " v’ < _ "7
N A > B 'S AW hY 51'W'1'é"h1>"ly q)H'pZJ “h , vt ¢ h = B °

¢y >q,h\>h ¢ h ¢ 1 W/\h
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_ DerivedSignals
fsand 2
Asset Health Control Canter + " [~
Bamery LC-500V801 LC-5001501.8T-0901 Mar 7, 20151045 13
Bamery LC-50084 00 LC-50044.03 BT 0882 Mar 72018 90804
Banecy. LC5001504 15001504 BTOI01 Mar 72018 90701
Bamery LC-50018.45 LC-50018.55 870122 Mar 7. 2016 85824
Bamery LC-5000% 04 1C-50090-04 8T 0101 M 72018 85620
Damery LC-20015- 23 LC20015- 22 0T 454 Mar 6 2008 221513
1;">26:By,¢‘qll I5l'/\l
1_' “/\W‘B‘b :’">h'{y'qy>|,f\'|‘vl5‘2"15’ w A h Ch_h<"1"z A h 1 b
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th Control Center + 0 2

High Priority Alerts Medium Priority Alerts Anomaly Score Alert Overdue Work Activities

27

Derived Signals

164 Derived Signals
0 Severiy Description Asset 1D Component ID Time Stamp
100191 HIGH Abnormal energy balance LC-50015-01 LC-50015-01-BT-0101 Mar 7. 2016, 10:4 [
992812 HIGH Motor temperature critcal LC-50009-72 LC-50009-72-MT-990
100223 HIGH Muiti-mensional anomaly LC-50044-03 LC-50044-03-BT-0882 Mar 7. 2016, 9.08.04
350176 HIGH Battery energy consumption high LC-50015-04 LC-50015-04-BT-0101 Mar 7, 2016, 90701
990123 HIGH Motor temeprature criical LC-50009-72 LC-50009-72-BT-990 Mar 7, 2016, 9.07:02
102332 HIGH Battery inner resistance high LC-50015-56 LC-50015-56-BT-0122 Mar 7, 2016, 85824
100197 HIGH Battery voltage exceeded imit LC-50069-04 LC-50089-04-BT-0101 Mar 7. 2016, 8:56:30

103354 HIGH Abnormal battery current flow LC-50015-23 LC-50015-23-BT-6541 Mar 6, 2016, 22:15:13

) Ascending

Descending

Description

o Type

1" >28ny < 2 [ 77 ntATo T

YA h 1 > ot o _ “h 1L N "/\>'h_""’y\"(]),|_f|';qyiz_ hach™ 17Yhy” h
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Asset Health Control Centar + =

@A A

High Priority Alerts Medium Priority Alerts Anomaly Score Alert Overdue Work Activities

s A AllAss

17 Derived Signals nlQq
o Severity Description Asset 1D Component ID Time Stamp

Abnormal energy balance LC-50015-01 LC-50015-01-BT-0101 Mar 7. 2016, 10:45:13
‘Multi-gimensional anomaly LC-50044-03 LC-50044-03-BT-0882 Mar 7. 2016, 908:04
Battery energy consumption high LC-50015-04 LC-50015-04-BT-0101 Mar 7, 2016, 9:07:01
Battery inner resistance high LC-50015-56 LC-50015-56-BT-0122 Mar 7. 2016, 85824
Battery voltage exceeded kmit LC-50089-04 LC-50089-04-BT-0101 Mar 7. 2016, 85630
Abnormal battery current flow LC-50015-23 LC-50015-23-BT-6541 Mar 6, 2016, 22:15:13
Battery energy consumption high LC-50088-08 LC-50088-08-BT-0232 Mar 6, 2016, 22:09:41

Battery voltage exceeded imit LC-50077-03 LC-50077-03-BT-0101 Mar 6, 2016, 204513

‘Z/\W‘;_BV!h'l;“>h>'th0h§I B~ ' <wi B ' < B

T ohm ' h <' 4. >7h _h7 7 nsjghtPrdviderss A" > " _

Assat Health Control Centar + =

@A A

High Priority Alerts Medium Priority Alerts Anomaly Score Alert Overdue Work Activities

Al AllA All Assets AllAssots

11

-

164 Derived Signals From nlQ
-] Asset ID Component ID Time Stamp
LC-50015-01 LC-50015-01-BT-0101 Mar 7, 2016, 10:45:13
LC-50044-03 LC-50044-03-BT-0882 Mar 7. 2016, 908.:04
LC-50015-04 LC-50015-04-BT-0101 Mar 7, 2016, 907.01
LC-50015-56 LC-50015-56-BT-0122 Mar 7, 2016, 85824
LC-50089-04 LC-50089-04-BT-0101 Mar 7, 2016, 856:30
LC-50015-23 LC-50015-23-BT-6541 Mar 6, 2016, 22:15:13

LC-50088-08 LC-50088-08-BT-0232 Mar 6, 2016, 22:09:41

Type

Battery
Battery
Battery
Battery
Battery
Battery
Battery
Battery

LC-50077-03 LC-50077-03-BT-0101 Mar 6, 2016, 204513
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Asset Health Control Centar + 0 =

@A A

High Priority Alerts Medium Priority Alerts Anomaly Score Alert Overdue Work Activities

AllA s AlLA AllAssols

17

Last 48 hours
Derived Signals
17 Derived Signals
Severity Description Asset ID Component ID Time Stamp
HIGH Abnormal energy balance LC-50015-01 LC-50015-01-BT-0101 Mar 7. 2016, 10:45:13
Mutti-gimensional anomaly LC-50044-03 LC-50044-03-BT-0882 Mar 7. 2016, 908:04
Battery energy consumption high LC-50015-04 LC-50015-04-BT-0101 Mar 7, 2016, 9:07:01
Battery inner resistance high LC-50015-56 LC-50015-56-BT-0122 Mar 7. 2016, 85824
Battery voltage exceeded kmit LC-50089-04 LC-50089-04-BT-0101 Mar 7. 2016, 85630
Abnormal battery current flow LC-50015-23 LC-50015-23-BT-6541 Mar 6, 2016, 22:15:13
Battery energy consumption high LC-50088-08 LC-50088-08-BT-0232 Mar 6, 2016, 22:09:41

Battery voltage exceeded imit LC-50077-03 LC-50077-03-BT-0101 Mar 6, 2016, 204513

1=">3I|.:fy¢)+>w/\5 rl'_l A R TR R VO

1 AT >B AT SO X _Ch >TSSy dEMANT LT > ' !
<’ h > 8 B C B’ ASB > AT o >' . haAaw T w., T oA
! t N A <" ¢ h B"’Bhy"/\_h‘ M p >"h/\wlcp nvs’s A

N
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L Cy YA B < b h >~ cht '3 -" 7 vhA 8~ haAh<chs>jh

Asset Health Control Centar + =
Battery inner resistance high Battery LC-50015-56 LC-50015-56-BT-0122 Mar 7, 2016, 85824
Battery votage exceeded fmit Battery LC-50089-04 LC-50089-04-BT-0101 Mar 7, 2016, 856:30
Abnormal battery current flow Battery LC-50015-23 LC-50015-23-BT-6541 Mar 6, 2016, 221513
Batiery energy consumption high LC-50088-08 LC-50088-08-BT-0232 Mar 6, 2016, 220941

Battery voltage exceeded mit LC-50077-03 LC-50077-03-BT-0101 Mar 6, 2016, 20:45:13

Asset ID Type

LC-5001501  Regional Train

LC-50007-05  Long Distance Train

LC-5001502  Switch Locomotive,

LC-50044-03  Regional Train

LC-5001504  Regional Train

LC-5001556  Regional Train

LC-50089-04  High Speed Train

LC-5001523  Regional Train

LC-50088-08  Regional Train

LC-50077-03  Regional Train
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Select Values

oarch

Long Distance Train

v Regional Train
Transporter Locomotive
Switch Locomotive

High Speed Train

N.  A_h , < T h e ' <7 7 _h . A >h glmsightr T 7
Providers- B Ah s

- P v o .
_ <! R 5 LB tCw . > B h
S 2
Asset Heatth Controt Canter + n »

Baiery e resamce hoh LC-50015.56 LC50015 56 8T 0122 Mo 72016 85824
HGH Batiery voRage exceaded it 165000904 LC-50089.04 870101 Mar 72016, 84630
e Asnormel taecy curment fow 1500152 LC-50015- 23 6T46541 Mar 62010 22181
HGH Batiery energy consumpton hoh LC-50088.08 LC-50088.08 BT0202 Mar 5 2018, 220941

HOH Banery voRa0n exceaded bmt AC-50077.2 LC-50077-03 8T0301 My & 2016 20451

=

Seertn Q Coar Fier
Asset © DervedSgnals  Meath Sutss  RemangLie Score  Ancmaly Score
LC-5015.01 B ] 1 yoor

LC-50084.00 4years

LC50015.04 Iyeos

LC-5001558

LC%0152

[

LC-50077-03

LC-20015.01
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