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The Experts Say the World is Changing...
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1 Gartner Press Release, Gartner Forecasts Worldwide Public Cloud Revenue to Grow 17.3 Percent in 2019, Sep, 2018.
*IDC Press Release, IDC Forecasts Worldwide Spending on the Internet of Things to Reach $745 Billion in 2019, Led by
the Manufacturing, Consumer, Transportation, and Utilities Sectors, Jan 2019.
L osl s 1 IDC Press Release, Worldwide Spending on Artificial Intelligence Systems Will Grow to Nearly $35.8 Billion in 2019, © Copyright 2019 OSlsoft, LLC
According to New IDC Spending Guide, Mar, 2019.
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Translating the Megatrends for IT and OT
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38% of Enterprises feel pressured to be 100% Cloud
today.

30% of total IT budget will be allocated
to cloud computing within the next year.

, 2018 Cloud Computing Survey, Aug, 2018.
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https://www.idg.com/tools-for-marketers/2018-cloud-computing-survey/

What is Your Cloud Strategy Today?

Manageability
Data Centers 6 ;
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The Promise of 0T
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The Reality of New Sensors Today
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Operational Data is Complex
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The lloT Challenge
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Inherent Risks of lloT

- New Data Silos
- Loss of Data Ownership & Security
- Loss of Data Context and Correlation

Connectivity

loT Solution 2 Platform

loT Solution 3
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Strategic Data Infrastructure for lloT and Automation Data Sources

Real-time Monitoring Analvtics Vendor Applications 3" Party Services

Data Correlation
and Accessibility

Enterprise
Operations
Infrastructure

Data
Readiness

Pervasive Data
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1.) Operational
Data Model
ﬂ'ﬁ S ST
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Meaningful, Consistent, Accessable, Structured

Data for Everyone!

2.) Advanced Real-Time
Visualization

Orw

Applications & Real-Time Tools
for Monitoring & Analysis
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3.) Real-Time '‘Streaming’ Calcs & Analytics
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4.) Data Science &
Advanced Analytics
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5.) Event/Exception Based Surveillance

Event Frame Search 1

4= Operational events
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NOTIFICATIONS & ALERTS
— 4= Notifications & Alerts

|4 [} | PINotifications
|

Asset alarm notification: Event code 70-1 . - Event Analytics
Redirect ~ Ignore
- 4= Automated Workflows
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6.) Edge & IoT 7.) 3 Party Data Sharing
Pervasive Data Collection

- Ready Off-The-Shelf
Connectors -High Performance

=y - Auto-Discovery Equipment Engineering Maintenance
Plants Manufacturers Companies Contractors

- Developer Flexibility
Application - Lightweight Footprint
PR - Agnostic to Environment

Support & Analytics
Inspection Specialists

Sensors

- Persistent Storage

Edge Data

Store - Self-Healing Capabilities Schiumberger
‘F-ﬁ‘ﬁ - Analytics & Application Ready HALLIBURTON

Assets Oil & Gas Services Real-Time Drilling Logistics
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34 PARTY REAL-TIME ENTERPRISE REPORTING DATA SCIENCE .~~~

SERVICES ‘Live’ Management Dashboards & Reports - ME
‘ ; Advanced Analytics
Equipment Specific Monitoring . Business Analytics Data Driven Analytics & Models -
& Condition Based Maintenance Business Process Management Machine Learning & A.l.
Specialist Data Driven Services e ) Predictive & Prescriptive Analytics

0" REAL-TIME APPLICATIONS & ANALYTICS
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How to Proceed?

o Consolidate OPERATIONS
Operationa| Data PI VISION SPECIALIZED APPLICATIONS
9 Create Real-time e - e @ @ @
Dashboards
e Layer Specialized
Applications
° Integrate OT
Data to
Enterprise
. ([
O \Validate & O O () (k%
Operationalize
. Remote and I1OT gateways  Automation and
mobile assets and sensors control systems
Insights
@ REAL-TIME OPERATIONS DATA
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https://www.youtube.com/watch?v=FJG45zw4cKM ​
https://www.osisoft.com/pi-system/whitepapers/?industry=153&year=2019

Operations Data is an Asset That
Everyone Can Use in Real Time

Process Engineer

“Can we increase the

overall yield?”

Production Manager
“What is the forecast
of productivity?”

Reporting Analyst
“I need to combine data
from 3 sources in 1 report.”

Control Room Tech
“The process is like a baby —
you have to watch it.”

Data Scientist
“Can we find new savings with
machine learning?”

Maintenance Engineer
“I need to know the moment
it goes out of tune.”

© Copyright 2019 OSilsoft, LLC 20



The Opportunity for Operations Excellence

Asset Energy Process Quality Regulatory
Health Efficienc Optimization Tracking Compliance
‘-.,,“al i ’ o 5 S Wiy '\\':,' e A e
DCP Air Liquide ArcelorMittal Deschutes TasWater Qatar Power
Midstream 10x ROI from Shipped Postponed $8 Reduced Over 3,452
$20-25 million operational additional 26M | million capital response time days without
cost savings in | savings in first | tons for $120 upgrade 2 by 13 hours lost-time
first year 2 8 months 7 | million in added (and saved local accidents 2

revenue 2 oysters) 2

@ OSl=oft. © Copyright 2019 OSlsoft, LLC 21


https://www.osisoft.com/pi-system/case-studies-and-testimonials/all-case-studies/DCP-Midstream-PI-World-2018/
https://www.osisoft.com/pi-system/case-studies-and-testimonials/all-case-studies/Air-Liquide-PI-World/
https://www.osisoft.com/White-Papers/ARC-Insights--ArcelorMittal-Optimizes-Supply-Chain-Logistics-with-Predictive-Analytics/
https://www.osisoft.com/pi-system/case-studies-and-testimonials/all-case-studies/Deschutes2016brief/
https://www.osisoft.com/pi-system/case-studies-and-testimonials/all-case-studies/TasWater-PI-World-2018/
https://www.osisoft.com/pi-system/case-studies-and-testimonials/all-case-studies/QatarPowerEMEA2015brief/

Pl World SFO 2019
The Digital Transformation Journey in
BP Upstream 2

Pl World EMEA 2018
Using Analytics in Pl AF to Improve
Operating Performance 2

47 Operated Upstream Assets
11 Refineries
15 Petrochemical Plants
15,000km Pipelines

© Copyright 2019 OSilsoft, LLC


https://www.osisoft.com/Presentations/BP---Using-Analytics-in-PI-AF-to-Improve-Operating-Performance/
https://www.osisoft.com/Presentations/The-Digital-Transformation-Journey-in-BP-Upstream/

The Challenges That Started BP On bp{:}
Their Recent PI Journey

° Need for a step-change improvement in Process Safety and to improve competitiveness
* Massive amounts of data, disconnected from other related data and from end users/consumers

° Much of the business value comes from relating the data to other data in different databases
(equipment work orders to plant conditions)

° Recognition by Executive Team that it was hard for people to access information and this was
driving suboptimal decision making
— Many SME’s working in Single Databases focused on their expertise (Inspection, Maintenance etc.)
— Engineers spending 80% of their time finding information, 20% of time troubleshooting

— No central repositories, single owners or commonality of tools

(& OSl-oi. © Copyright 2019 OSlsoft, LLC



The BP Journey With PI | PI Vision bp

Analtics (‘ OSl:oft.

(+]

Data access via historians is now

considered to be “business critical” ELEMENT

ANALYTICS™

AKER
UGHES
aGE company
Pl AF Data
Migration of data to data lake to 2016 . y T
facilitate “Big Data” projects . ' ne
ﬂ ‘ “Plant Operations Adviso Federal Data Structure in Pl AF
L ) Problem - align Real Time (PI) tags to - .
H —_— 9 Pl Vision Analytics Globall
2005 o g Palantir | common hierarchy to feed to BP Data o y Y
. eployed
5 ‘ Lake
i - Fi bp ) N Alignment of internal data sources
1996 Field of the Future * fCodn;pIeted first a§set . 17,00(?<t:gs, across multiple systems in the Data
[ J “ ed from our Pl Hlstor!ans tfm N Lake vs attempting to do so in the
months to map and align with 5 FTE C
i . . . ore Systems.
First use of resources including documenting the
OSIsoft PI process

Availability of data, combined with
live analysis to assist decision
making is now tangible.

(& OSl-oi. © Copyright 2019 OSlsoft, LLC



‘In House’ Real-Time Tools - Analytics
Built with PI AF and PI Vision — BP Controller ‘Fit for Service’
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Global Templates for PI Vision Analytics

Requested Analytic
Paired Signal
Heat Exchanger
Controller Health
Glycol System Performance
Filter DP
Dry Gas Seal
Operating Envelopes
Pump Performance Monitoring
Progressive Cavity Pump Monitoring
Compressor Performance
Controller Valve Position
Deviation Indicator Analytics - Normalisation
Predictive analysis — future tags
Gas Flow Analytics
Level Inventory Monitoring Analytics
Nitrogen system Analytics - Yevgeniy & Team
Predictive facility trouble-shooter
Produced water monitoring Analytics
Product Quality Analytics
Production Chemistry - Excursion Analytics
Production Chemistry limit / like SDL, SOL
Seperator - Density profiler Analytics

Water injection system Analytics - Yevgeniy & Team

Pipeline Stability
Gas Turbines
Lube oil & Utilities

x

>

x

Choke Monitoring

ERE A

Deployed

X

DX XX x| X

Evolving list — user input growing

—

ot contactor partormance - Gaa Detyeeason

- W

(@ osi-..
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Remote Operations Pump Analytic delivered to b
Glen Lyon for Critical Pump Start-Up P

Pl AF Vision — One Team delivers solution in 3 days!

. During the PI AF roll out workshop in the North Sea, the Glen Lyon(GL)
Team presented a business problem with produced water Progressive
Cavity Pumps which were significantly impacting production. The pumps
supported a 20,000 boed production improvement opportunity. (Approx
$400m/yr)

. The Analysis provides absolute and theoretical values of motor and
hydraulic power and efficiency and is in the process of being extended to
show leakage flows (also known as slip) and power offset relative to the
Manufacturer’s curves for the pumps. The data is visualised to create a
clear insights into any potential deteriorating performance. Work is already
underway to develop the Analysis even further.

. The PI AF monitoring capability is part of a suite of Analytics and
Dashboards to be deployed to additional regions over the coming months.

lﬂ OSlsoft, © Copyright 2019 OSlsoft, LLC



Steve Beamer

VP Continuous Improvement,

Transformation, System

g

No need to change core systems — modern architecture and
connectivity are extremely important for the future. VALUE
CONNECTIVITY OVER FEATURES in selecting tools in the

future.

Data Lake is the beginning not the end. By itself, it does not
solve any problems. Data Lake is one enabler not the complete
answer.

Build useful data templates in Pl AF by equipment class for
multiple use cases vs a use case per application.

Pl AF helps to deploy at pace and enabled other initiatives as
they materialized.

Use cases we did not anticipate at the time are leveraging the
same data models to move more quickly.

Enable the data owners to curate and maintain the models in
order to democratize the data.

¢

osl
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AGL’s Real-Time Data Journey
(Australia Gas & Light)

David Bartolo (Head of Asset Performance)

il soft
ﬁkworld SAN FRANCISCO 2018 #OSIsoftUC  cHBIWYoagle 20192018 @Sitsaft. CLC



The AGL Generation Fleet

300-10,000+ MW in 9 Years!

Fast Generation Portfolio Growth via:
Acquisitions including:
Southern Hydro (700MW)
Torrens Island Power Station (1280MW)
Loy Yang Power Station (2250MW)
Macquarie Generation (4560MW)
Build including:
9 X Wind Farms (1589MW)
Bogong Hydro Power Station (150MW)
2 X Solar Power Stations (155MW)

@ OSlsoft, © Copyright 2019 OSlsoft, LLC



Data Landscape Early 2012

Data issues facing AGL

Live “Read Only” SCADA screens being used for real time visualization
Data skill set not transferable

High reliance on human data champions at each site to provide data
Data precision and tractability poor

Many data collection processes still manual

Data “black spots” reducing capability to investigate asset performance and
incidents effectively

Centralised human resources hampered by poor access to asset data
No capability to efficiently execute any type of Data Analytics across the portfolio

AGL Generation Fleet was projected to grow to 9000+ MW within 4 years! A data
solution that matched our growth strategy was urgently required.............

@ OSlsoft, © Copyright 2019 OSlsoft, LLC



OSIsoft PI: The heart of our operational technology platform

B\ ELUE]]
Logger

Pl Data
Link
(Excel)

Event Manger
& Reports

15 Event Frame Log Book 15 to SAP PM
L)) mTECH — ~ —————)
r{ SOFTWARE

I ' OSlsoft Partner Tech . OSlsoft Tech . SAP PM
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AGL People
empowered with the Pl
data system can build

value fast

Last Survey Reading: 1/03/2018 1:00:00 AM

Water Available From Snow Rocky Valley Water 90% Probability (Dry) Total Water
0o m 20,708 mi

111 -

O SISOft PI Impro VeS O ur gn;w Couegaverage Dot Rocky Valley Water 50% Probability Total Water
. -2,002.6 m

understanding of our assets and B vrce e

Om
57200 101601 A 5 2032018 111604 AW

processes and allows our team
to achieve better results”

_._’oslenﬂ
‘ [ SAN FRANCISCO 2018 #OSIsoftUC  cHBIWYoagle 20192018 @Sitsaft. CLC




July 17 ODC: Significant Failure Avoided

Loy Yang Station U4 Generator, 560MW, Hydrogen Cooled Stator

Mba20D77
BedeogtoraitietH#bund to be
temeeed medidesi® degtecBegIC
abowsv@redict It calculated
Bxedictkicalculated expectation
Unit repaired in situ 4.5 weeks

i gnanh vt itei atifinddauit
fostimalated 12-14weeks)

Unit placed under close

Bhait dbeidtimgesepith&vice and
comprehensive inspection
actioned
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Operational Diagnhostics Centre

Improve capability to sense active
failure modes at the earliest
possible opportunity and take
actions to avoid loss

» Data isolated and scattered

* Multiple SCADA technologies in
play

* No access to real time data

Reduce unplanned
y 9 generation losses across
a mixed technology

portfolio of > 10,000 MW

Phase #1: Centralise all real ti
data via OSlsoft PI

Phase #2: Install and commission
Advanced Pattern Recognition
Technology

» Predict It (APR) technology was fast to install

and did not require a large data base (it uses Pi
directly)

» A Centralised Operational Diagnostics Centre

(ODC) reduced the number of recourses
required and increased the level of skills

» ODC also uses PI system for deep dive

investigations

$18.7M of avoided losses in 3
years (from a standing start)

$8.5M of savings last financial
year

» ODC delivers significant tangible
benefits

» OSISoft Pl enables data
transformation and the pursuit many
other business improvements

* ODC technology now focusing on
process safety uplift

#OSIsoftUC  cHEUWYAGlE 201920181 95its4ft. CLC



The role of Pl System in the machinery efficiency improvement program-in
Y

Jacek Kwasnhica

© Copyright 2019 OSilsoft, LLC



Katowice

. Coke Plant

. Coal Mine

. Headquarters

PlWorld cothensures 2019

Upper Silesia

Jastrzebska Spoétka Weglowa — Capital Group

Located in the industrial heartland of Europe
= 4 coal mines

= 3 coking plants

= headquartered in Jastrzebie-Zdroj, Poland
Coking coal focused

= Holds 14% of the global coke trade market

Long mine life

= 30—40 years expected life of mines
Solid total resources and reserves

= Total resources of approx. 5.497 billion tonnes
= Reserves of 0.952 billion tonnes

#PIWorld  ©2019 OSlsoft, LLC 37



JSW challenges

__________________________________________

JSW typical mine

5\

Busmess Intelllgence

© Copyright 2019 OSilsoft, LLC
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Solution -> Central Technology Data Server

Business Intelligence CMMS Longwall Reportlng System  Analytics

: | " | T

Interfaces

* Modbus

« OPC (UA)

- RDBMS

« UFL Underground

fiber optic

ﬂ ﬂ ﬂ ﬂ ﬂ ﬂﬂ network

Budryk Pniowek

@ OSlsoft, © Copyright 2019 OSlsoft, LLC
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CTDS — integration detalls

Downtimes from Pl to CMMS
AF analyze Pl Point - EF - PI OLEDB ENT View —> MS SQL Linked server - Pentaho
Integration Process — Oracle View (CMMS)

Technical machine parameters from CMMS to Pl
Oracle View (CMMS) — Linked Table in AF — Table Lookup in AF

Plant calendar from ERP to PI
Oracle View (ERP) PlI RDBMS Interface Pl Point

Aggregated (by shifts) machines work times
Pl1 OLEDB ENT View Linked Table in AF — Table Lookup in AF

Machine Work Times from Pl to SAP Business Objects
Pl SQL RTQP View Pentaho Integration Process SAP Business Objects
Database

(ﬂ OSlsoft, © Copyright 2019 OSlsoft, LLC

40



Case 1 - AF structure reflecting mine topology
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Case 2 - Logical relations between machines
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2018-08-13 05:00:00 1h 2019-08-13 06:00:00 Machine time
usage
100 Wykorzystanie czasu pracy maszyny
60,027 %
L D 1 L 1 L 1 L 1
2019-08-13 05:00:00 1h 2019-08-13 06:00:00 Longwall system
M3 running/stopped
25
— — — Przenosnik podscianowy
L1s POSTO.
L4 Przenosnik Scianowy
POSTOJ
I 3'5 Kompleks scianowy Longwa"
1 1 1 1 |

' ; system time
2019-08-13 05:00:00 2019-08-13 UE 00:00 PosTOl b

usage
100 J_LI Wykorzystanie czasu pracy kompleksu
- : - ”l-!_‘ | I_I-rl_l ol

39,962 %
2019-08-13 05:00:00 2078 08 13 06:00:00 Longwall

system shift
_Eg [ ] Wykorzystanie czasu trwania zmiany

25 = = + = I 1 1 1 L i 1 1 1 1 | 1 i 1 1 1 I 31'536%
2019-08-12 06:00:00 1d 2019-08-13 06:00:00
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Case 3 - Rollup calculations — mine, corporate KPI's

i Elements

- [F Borynia

- (G Budryk,

- [J1 Bzie-Debina
- [J1 Jastrzebie
-~ (G Enurdw

T Working time usage (average for all longwall systems) within one mine

= (1 Ruch

H-- (5 Chadnik
- (G Odstawa
ﬁ P.Poz
ﬁ 52-:',-|:,

- [ Sciana
ﬁ ARCHDWLUM | | ] | 1 1 I | I L I | 1 1 I 1 I 1 I 1 1 L 1
- @ B4404/27) 2019-08-12 06:00:00 1d 2019-08-13 06:00:00
e (-3 40442
e () K-2 3630
- @ ns404 [~ Longwalls
() P-1 36201

e () W-2 3621
- [ Szczyghowice -
[+ (G Zofidwka

Wykorzystanie czasu pracy maszyn
17,408 %
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Case 3 - Rollup calculations — mine, corporate KPI's

(T

Elernents

- (G Borynia

- (G Budryk.

- (G Bzie-Debina
- [ Jastrzebie

- [ Knurow

- [ Pridwek,

- [ Szczyglowice
- [ Zofidwka

_ Mines

Working time usage (average for all longwall systems)
within all mines

Y 1 211% Budryk
]
a0
5fﬁy¢ \ ‘ | 20,7 % Pniowek
Sl
— ] | 20,9 % Knuréw
b ‘
o 1 38,6 % Szczyglowice

1 L L L L L N I L x L L L i L L L L Y
2019-08-19 13:29:28 1d 2019-08-20 13:29:28
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Case 4 - Automatic downtimes recognition
LS downtimes go to CMMS

Red trend —
LS downtimes
longer then 30min

Event frames
generated

Event log in
CMMS
(integration
example)

2 Praca kompleksu
PRACA
15 L
Kompleks scianowy
1 FOSTOJ
2019-08-12 06:00:00 1d 2019-03-13 06:00:00
Mazwa zdarzenia Zasdb ¥ Czas poczatku Czas konca Czas trwania Przyczyna
I Postdj MP (PM) C-3 404/2 2019-08-13 00:20:390 C-3 40472 2019-08-13 00:20:39 2018-08-13 01:24:49 1h 4m
I Postdj MP (PM) C-3 404/2 2019-08-12 21:43:180 C-3 40472 2019-08-12 21:43:15 2019-08-12 22:24:08 40m 505
I Postdj MP (PN) C-3 404/2 2019-08-12 18:30:020 C-3 40472 2019-08-12 18:30:02 2019-08-12 19:35:43 1hSm
I Postdj MP (PM) C-3 404/2 2019-08-12 13:21:330 C-3 40472 2019-08-12 13:21:33 2019-08-12 14:44:39 1h 23m
I Postdj MP (PM) C-3 404/2 2019-08-12 06:00:000 C-3 40472 2019-08-12 06:00:00 2018-08-12 08:19:05 2h 19m
NrMP | Miejsce pracy maszyny Typ maszyny Rodz. Dataod Data do NrMP | Miejsce postoju Przyczyna
maszyny (nr inw.fewid.ffab.) masz. postoju
c-3
157 SCIANA C-3 POKLAD [404/2| JOY-4L522-3300 (7539) KBS  2019-08-13 00:20  2019-08-13 01:24 157 fciana C-3 (404/2)  Miedzyzmiana
157 SCIANA C-3 POKLAD [404/2| JOY-4L522-3300 (7539) KBS  2019-08-12 21:43  2019-08-12 22:24 157 fciana C-3 (404/2)  Przekladka dolnego napadu + budowa wneki
157 SCIANA C-3 POKEAD [404/2| JOY-4L522-3300 (7539) KBS  2019-08-12 18:30  2019-08-12 19:35 157  fciana C-3 (404/2)  Migdzyzmiana
157 SCIANA C-3 POKEAD [404/2| JOY-4L522-3300 (7539) KBS  2019-08-12 13:21  2019-08-12 14:44 157 éciana C-3 (404/2)  przekladka gérmego napadu PZS
157  SCIANA C-3 POKLAD [404/2| JOY-4LS22-3300 (7539) KBS  2019-08-12 06:00  2015-08-12 08:19 157 fciana C-3 (404/2)  Miedzyzmiana
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Case 5 - Haulage system optimization

Events based on relations between machines

1’st Conveyor belt

Longwall system

©O) pi Vision

@

i

PN_Odstawa_Prezentacja *

Gurarck 1200 GW-2

PN Przekop tasmowy N-2 poz 830/
o0 | Intermet 1400 PP2
mis PN vomora nad Zblomikem oz 830

10,2 m 23,5m

Gwarek 1400 PZ-2 Gwarek 1400 PZ-1
/s |PM przek kizrunkowy zachodni taémavy poz 830 Vs [PM pezek kisrunkowy zachodni tamomy poz 830

341 | Floma 1400278
s PN Przek wenoszzcy 2

¢

osl
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Case 5 - Haulage system optimization

Events based on relations between machines

Zdarzenia kompleksu Scianowego

2010-08-07 14:52:20

Event 1: Overloading 1’st conveyor belt

Praca komplaksu
PRACA
Przenosnik tadmawy 1
PRACA

Przencénik podscianowy
PRACA

Przencénik Scianowy

MNazwa zdarzenia Zasdh 4 Czas poczathu Czas konca Czas trwania
Zasypywsnie PT D-2 3581 2018-08-07 14:53:471 D-2 3581 2019-08-07 14:53:47 2018-08-07 14:54:37 43 055
Zasypywanie FT D-2 3581 2018-02-08 09:58:370 | D-2 3581 2019-08-08 09:58:37 2010-08-08 10:00:43 1m 55
Zasypywsnie PT D-2 358/1 2018-08-08 10:08:580 D-2 3581 201%-08-08 10:08:58 2018-08-08 10:11:23 1m 24z
Zasypywsnie FT D-2 358/1 2018-08-08 14:17:030 | D-2 3581 2019-08-08 14:17:03 2010-02-08 14:17:57 54 043z
Zasypywsnie PT D-2 358/1 2018-08-08 14:18:031 D-2 3581 2015-08-08 14:18:03 2018-08-08 14:12:03 50,967

. H
Event 2: Running empty on 1’st conveyor
arzenia Zasdb & Czas poczatku Czas konca Czas trwania
@L@Wa PT D-2 358/1 2018-08-07 17:47:111 D-2 358M 2018-08-07 17:47:11 2018-08-07 18:07:27 20m 18s
Praca nieefekiywna FT D-2 358/1 2018-08-08 11:30:431 D-2 3581 2018-05-05 11:30:43 2012-08-08 11:48:13 18m Z8s

2018-08-02 14:52:20 FRACA

BO reports for mine

KWK Budryk St a'ﬁ: Data wygenerowania: 2019-08-11

0

CZ-536412 10:33:27 0:01:58
2018-07-10 23:25:22 0:15:30 1
2019-07-11 05:10:14 0:24:30 1
2018-07-11 11:20:19 0:18:24 1
2018-07-17 03:16:44 0:18:12 1
2019-07-19 22:05:13 0:17:30 1
2018-07-20 08:43:53 0:28:46 1
2018-07-22 05:17:07 0:28:32 1
2019-07-22 13:43:02 0:28:41 1
2018-07-23 10:30:30 03319 1
2018-07-23 20:48:07 0:24:02 1
2018-07-24 23:11:31 0:18:26 1
2018-07-26 15:51:19 0:18:54 1
2018-07-28 22:27:45 0:30:36 1
2018.07.30.20-21-1 0.18:14 4
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CTDS - operational level dashboards

Praca kompleksu éclanowego

W‘ﬂ |”‘ HM“\[;I : S ‘ [ Postoje kompleksu $cianowego

o Howa frreT f1e
F1.4
r12
1

. e LT LT

4\ JOY 41520 LWS584 PAT 200 E228/7501160 6132 PZP

s
WS 504 Brak danych

s asH s y Nazwa zdarzenia 4 Czaspoczatiu W Czas korica Y
o s Sorbamas st Frre
G2 62 Than e e Postfj MP (PN) C-3 40472 2019-08-12 18:30:020 20190812 18:30:02 20190812 19:35:43

—rrry e Pastoj MP (PN) C-3 404/2 2019-08-12 21:43:180 2019-08-12 21:43:18 2019-08-12 22:24:08

RYBNIK 850 E260/850/40 6131 PZS

etk e i doch TR0 (G YT (VPR TR 4 TN

0082 1584 10083 15647
Bk o

Paostdj MP (PN) C-3 404/2 2019-08-13 00:20:390 2019-08-13 00:20:39 2019-08-13 01:24:49

\ Postij MP (PN) C-3 40472 2019-08-13 06:07:160 2019-08-13 06:07:16 2019-08-13 07:31:43
e - Lskomtbiooad 18446131 20790812 150841 20190843 15,0641
3 b | 62 e o st Posttj MP (PN) C-3 40472 2019-06-13 09:33:420 2019-08-13.09:33:42 2019-08-13 10:11:07
Pty P 9100013 150041 4

ian 2 50041 a0 1 150k Postdj MP (PN) C-3 40412 2019-08-13 14:30:020 2019-08-13 14:30:02

scana. B-7 401 ooczat G 2

ORGAN LEWY NAFIECE ZASILANA  PRAD TASIKANIA ORGAN PRAWY
RN O)
™) 14

1584

Intermet 1400 Intermet 1400 Ploma 1400 Ploma 1400 Ploma 1400 Intermet 1200 Plama 1400 W- Ploma 1400 W. Gwarek 1400 Gwarek 1400 Gwarek 1200 Gwarek 1200 Gwarek 1200 Gwarek 1200 Pioma 1400 N- Plama 1400 N- Ploma 1200 N-
3 WL P2 2

Pioma 1400 Intermet 1200 Piama 1408 W Fioma 1400 W. Gwarck 100 Guearck 1400 Gwarck 1200 Grearek 1200 Gwarek 1200
9n1 oWz

0037

il i i a0, 585 v 5829
T 900
0:8541

TS 0343 2m55
. 5813

15
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Mining efficiency improvement \//‘]SWSA

CHALLENGES ’ SOLUTION ’ BENEFITS
Increase working time AF structure Improved OEE for mine machlne§
at the coal face RT Analysis Increased awareness of process issues
(about 3 times more downtimes registered and
AF Event Frames annotated)
Pl Vision dashboards New options for haulage optimizations
Integration with CMSS Shared and transparent technical data
PI SQL RTQP Reduced report preparation time
(preparation of monthly uptime report was reduced
from 1h to 1m)

Our Central Technology Data Server has gave us greater
‘ ‘ awareness of underground coal mine processes despite , ,

their high variability.

Jacek Kwasnica. Pl System Coordinator
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Closing Thoughts...

1.  The modern Operations company is generating more Real-Time Data than ever before
2. Thereis a growing need to embrace Emerging Technology Trends and Digital Transformation

3. There is significant value that can be realized by widely embracing an advanced real-time data
infrastructure within your organisation. Legacy historians are no longer enough!

4. Across many Industries, 80%+ of the value of analytics is coming today from the application of real-
time ‘streaming’ analytics and automated workflows within a data infrastructure

5.  Structured and contextualized data is a foundational and critical building block to successfully
implementing Advanced ‘Big Data’ Analytics, Machine Learning & A.l.

i~ 6 wel29

[~ & welx

- @ wels1

|| o wan
{4 (@ Odessa

‘ (@ PIData Archive
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Contact Information

Name: Perry Zalevsky

Title: Senior Director, Industry
Company: OSlsoft

Email: pzalevsky@osisoft.com
Phone: +1 904 327-4380
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