OSlsoft & Esri:
Pl System Integrator for Esri ArcGIS

Yves Gauthier, OSlsoft

@OSISOH, + Oesri'

Bringing Space & Time Together



Q. How can you better leverage sensor data combined with
geography to gain new insights that improve your operations?
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What could you do by combining sensor data with
location?...by feeding real-time data into GIS?

Improving Operational « Making Immediate and
Planning and Dally Activities  Actionable Decisions

» proactive network & asset » situational awareness for
management emergency response
» improving process & » health, safety, and environment

operational workflows

» tracking, reporting, &
compliance
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Two Companies
One Vision
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Real-time GIS
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Two Companies One Vision: Bringing space & Time together

We believe data in the hands of smart people can create amazing insights,

business improvements, and value
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Past Integrations of Space & Time
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2005 OSlsoft Users Conference Presentation

Oil Field Analytics

* Reference: “Wapiti JV — ‘ ‘ ‘ = —
Data Transfer Project” | T D] T T e b L e e RN S S R

 BP Canada, Devon
Canada, Mera Group
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2007: OSlsoft Users Conference Presentation
Oil & Gas “Pipelines Monitoring at Pemex”

* Don'’t always get the

real-time status of
equipment and flows
on a map

* Modeling pipeline
assets in the PI
System was a
challenge.

6/19/2007 6:09:31 PM 7/18/2007 6:09:31 PM
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Mining: Particulates and Emissions Tracking

St FM10 Bets Esténdar 1 27,74 pg/m3n
SO Temperaturs 1%
Cuncumeén }

Hote| Mina
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Veolia: 2014 OSlsoft Users Conference

Chilore libre (mg/L) Pression relative (nCE)

l Choisy-le-Roi
- Eau traitée élevée

“How to

KREMLCSROTMPO1
t: 21,01 °C

Chlore libre 0,15
Conductivit: 600 Conductivité : 510 pSfcm

PILOTE TRACABILITE VILJU150

Reference:
build an innovative and
Smart Water System
with the Pl System
from OSlsoft”

VILLEJUIF R3
Chlore libre g 49

VILJUCSRO2MPO1

Chiore libre 0,32
Conductivité 585

USIUQQM 319:12:16,59135 UWUWZM 305:30:32,24352 05/09/2013 19:12:16,59135 08/09/2013 05:30:32,24352

VILJUCSRO3MPO1 Vitesse (m/s)

Chiore libre 0,22
Conductivité 495

Conductivité (uS/cm)

VILJUCSRO1MPO1

Chiore ibre 0,11
Conductivité 583

@ OSlsoft.

CACHACSROTMPO1

Chiore fbre 0,19
Conductivitt 595

HAYROCSRO1MPO1

Chiore libre 0,56
Conductivité 550

CHEVICSROTMPO1

Chiore libre 0,44
Conductivite 495

Empowering Business in Real-Time.

VILJUCSR04MPO1

Chlore libre 0,33
Conductivite 515

Débit
SORBIERS 600
Chiore libre 0,51
‘SORBIERS 1000
Chilore libre 0,49

VITRYCSRO1MPO1

Chiore libre 0,35
Conductivité 535

Débit 0,00
Choisy n*1

Chiore libre 0,50

Choisy Analyseur n°2
Chiore libre 0,50

THIAICSRO1MPO1

Chiore libre 0,52
Conductivite §15
—

"I”IMIIH J T T I A

05/09/2013 19:12:16,59135 08/09/2013 05:30:32,24352
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The Pl System Integrator for Esri
ArcGIS
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What existed prior to the PI Integrator for Esri ArcGIS?

 Stand alone components 7l System PI Coresight
+ Published SDKs @
4@
What have we developed? Esri Feature Service

N .
Esri GeoEvent Esri Feature Layer

Processor
Esri Client
Tools
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Pl Integrator for ArcGIS

« Wizard-based configuration experience
« Ability to use the ArcGIS Asset listing to create the Pl AF Element Structure

» Ability to invoke and embed PI Coresight displays from within ArcGIS

Configuration Portal Web App AF Asset Extractor PI Coresight Endpoint Creation

rd 3 rd . -~ fy >
(“:-o PI Geo Services  Home  GeoServices~  Administration~ {4/ Pl Geo Services / PIGeo Services  Services  Administration-  Tools  Help

home ' services = AlohaNuiEnergy ' Subsleeward

X home / services /| new

> , Pl Asset Extractor for Esri ArcGIS s byl
Create new Geo Service R ]

Extract your Esri ArcGIS map features as Pl AF assets

DisplayServer

Name Name of your Geo Service Load features This layer is exposed as 3 DisplayServer within the services directory (2

Read assets automatically from a Feature Layer URL Confiduration

Description Description for your Geo Service This should be an address to an ArcGIS Feature Layer, exposed via MapServer or FeatureServer. PI Coresight Server dev-coresight ﬂ
If you wish, it may include an Esri-designed query (to restrict elements, e.g. to only Wells in Texas).

[V StreamServer [ l M Allow ad-hoc PI Coresight displays
Add:
[V DisplayServer Sharing
No features loaded Ak cliglng oS, ; h 1
yet hittpsi//esri.pigeo.pipreview.com/api/services/alohanuienergy/a
Create Or, manually provide feature JSON (advanced) >>

Apply Next AF Button Image

hitps://esri.pigeo.pipreview.com/content/img/display/analyse-a
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How does data get to
the map?

Your Dashboards

Dashbac
ArcGIS

Esri GeoEvent Processor

[ operation view

GeoEvent Services web map

[ feature layers

feature layers

ArcGIS Server

Pl Integrator for

Esri ArcGIS
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Embed Pl Coresight with ArcGIS Visualization

» Display Pop-ups OR
* In EsriArcGIS Operations Dashboard

Pl Coresight

LR Esri Operations Dashboard
Pl Coresite Link inside of ArcGIS Pop-up
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Integrated Real-time Information

make MandalMotors

model

Light Truck [
dniver Jag Fel
name MV2000

i

Operator clicks on
the Asset on GIS

display

20 Mar 20 5 ou

w.wwm.
semraeiemaen G ) 5 ) o) & ) irrimis a0
o Ty - T

\ bns  Edit

Real-time | AN - ' S
information from
the Pl System for

this Asset is

er mformatlon 5 avallable -
displayed single click to access

/) OSlsoft. Empowering Business in Real-Time
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Use Cases:

What are companies doing with
Pl System & ArcGIS?
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Operational Performance View

FILE TOOLS VIEW

Substations

Substation # 5655
Power: 1,120.80 kW

® Substation # 333
Power: 432.30 kW

Substation # 888
Power: 800.30 kW

® Substation # 98
Power: 563.00 kW

Substation # 767
Powier: 563.80 kW

Avg. HVAC Efficiency

97.00

Average of all building HVAC
thermodynamic efficiencies

Transformers

i 234
Power: 8,763.90 kW

65
L] Powier: 432.00 kW

98
L] Power: 784.90 kW

32
I Power: 5,432.10 kW

71
L] Power: 678.30 kW

90
L] Powier: 739.70 kW

San Leandro Smart City Operation Dashboard View
Smart City San Leandro

“ BB By Y- %~

k2] ;Q Find Places

> I}

Waste Generated

B 634.00

Tons of waste produced today from all
collection sites

Power vs. Yesterday

da 753.00

(Change in tons)

Pl Coresight Widget
@ Pl Coresight

+
homepage E-l ‘ ﬁ | | u

Waste vs. Last Month

{Change in tons)

New Undo Redo Messages

esjAvérage Buiging Pewer Usage | O Oty SOSIeGnd Frequincy % Devtacen

Grid Variance (%)

04 .00 100
% variance in electrical grid frequency

OSlsoft.

GHG Emissions (tons)

‘ 784.00

(From measured sites)

Glendy.

L‘nr-, or

City Statistics| W (Read Only) m |

Help

1/10/2014 11:17:55 AM

1/10/2014 12:17:55 PM

City Demand (MW)

9,163.00

Read from Utility Company

T

Empowering Business in Real-Time.

EERT
L]

G Ilélhm

City Generation (MW)

31.00

Total of all current generation
sites
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Worker dispatch

Cat Canyon Operations Dashboard Map Trucks
B BV |
BB © Y~ %+ @ i gl @ Supervisor Lauren
- o - Fuel: 0.00 gal
Y 3 A Speed: 5.53 mph

Roustabout Miguel
Fuel: 0.00 gal
Speed: 5.56 mph

Roustabout Carol
Fuel: 0.00 gal
Speed: 16.97 mph

Electrician Bob
Fuel: 20.00 gal
Speed: 20.14 mph

€ @€ @ B

Electrician Bob

G Weserloe z
Fuel Consumption 20.00 Bl| Truck Detail

OdoMeter 117,657.62 :
‘ Supervisor Lauren

This truck has consumed 0.00 gallons and has
y ' ‘ driven 4,831.29 miles

Supervisor Lauren
SRR ‘ Supervisor Lauren

GeoFences Alerts

) Search... |E| Alerts (12) A earch... |E| =
GeoFenceld Category Na Incident Name Resource Resource Name  Description |
vangerousArea Electrician 500 ENCED at |Ue Sep £3 uriaz: ‘ Fleet Average Speed
@ DangerousArea 1 ltems s 5 R ) —
= - N arealBi Speeding Supervisor Lauren Ongoing for last 14 minu
- S 4 | | DangerousArea Welder Joe Ended at Tue Sep 23 07:44
Speeding Roustabout Carol  Ongoing for last 5 minutes
Speeding Welder Joe Ongoing for last 5 minutes 1 3 -04 m Ph
DangerousArea Electrician Bob Ongoing for last 2 minutes
Fleet Average Speed
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Environmental Health & Safety

TOOLS VIEW Bakken Operations Center Dashboard T - 0O X
Bakken Operations Center Map

Emergency Response Guide 7]

Dangerous
Substance
Hydrogen Sulfide
(H2S) release
A Gerected iniviote
emergency response
plan. Sourcefs):
SCADA, PL
September 23, 2014

Calculate by | Chemical o Draw a spill location 4%

Material Hydrogen sulfide 3

Spill Size Large ~|  Timeofspil Day -

Operations Alerts

Wind Direction (blowing to) 134@

[¥] Zoom to Result

Clear Results

@ https//owa.esii p g 4602UoxwTAWTurSFe2iVE @

Reply ReplyAll Forward Chat v- H3- & @ B X - « O

Dangerous Area Alert

ClancyOperationsCenter [clancyenergy..

To: @ David Jacob; (¥ Matthew ). Davis (Houston

Tuesday, September 23, 2014 235 AM

Hydrogen sulfide leak detected in your area.

R00% -
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Facilities & Energy Management

e 0l i Swart ity Sen Lierdio Operation Yiew v

y San Leandro Pl Coresighs

©P’E?‘F ’ k| & e Manor Libeary YAV Dispiay | WP (hoc )
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it Ceck Flow
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OSI-SFRVER
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Manor Library s
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i 6398, gh-2oesc nbe natesek i

scizi s

e g3 hor toe st
s 10, centyal Missatt.

OSlsoft. Empowering Business in Real-Time © Copyright 2015 OSlsoft, LLC




Improving Real-time and
Spatial Decision Making by
Combining the Pl System with
Esri ArcGIS

DONG

energy

© Copyright 2015 OSlsoft, LLC
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DONG Energy has a Strategic Focus on Offshore Wind

DONG Energy will have 6.5 GW installed capacity from approx. 1.800 offshore wind turbines in 2020

Offshore Wind

Market leadership; growth and value creation

— Strategic focus

= Mature and construct project pipeline _ 23/NG Eneray capaciy:
= Reduce cost of energy e @ !
= Further develop industrial and financial partnerships 65
« Standardise and increase operational efficiency 35

i 1.7
Lo | 4 2012 2016 2020
= Installed gross capacity of 6.5GW in 2020 | * Fastest growing renewable

= Offshore cost-of-energy below €100/MWh in 2020° _ . : - » Market leader

= ROCE of 6-8% by 2016; 12-14% by 2020 * High share of regulated income
» Solid returns
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HSE and OPEX cost are top of mind in DONG Energy

Transfer from crew vessels to wind turbine boat landings is the most dangerous operation in offshore wind
Working offshore is 15 times more expensive compared to simelar work onshore

. Working offshore is one of the most
dangerous workplaces in the world and
any offshore organisation must have a
strong focus on HSE

o Offshore activities are 15 times more
costly than similar onshore activities and
should be avoided if possible

. Lost production can be avoided by better
logistical planning through access to
production and spatial data on a map
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Portfolio Overview of through OSlIsoft and Esri platforms

Will reduce HSE risk and OPEX cost through improved asset integrity

. OSilsoft Pl integration with Esri
GeoEvent Processor

. Display production and spatial asset
location on maps

“

Spatial Data
Esri

Production &
sensor Data
oSl
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OSlsoft is used for monitoring park status and accessing critical park
information on park and portfolio level

Challenges

» Standardization
» Stability

» Scalability

Solution
* OSlsoft PI System and
Esri ArcGIS integration

Key benefits
Visualization of
performance
Awareness and
Responsiveness
System stability
One point for entry
(Simplicity)

KPI' measuring s ' Portfofio:qvérview
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energy

DONG
From architectural vision to business applications

In development...

In production...
*'
|Q

e
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7
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7-02-2015 10:30 - 17-02-2015 1054 Coresight o BN
2 Offfw \
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Pl Integrator for Geo Event Extension
Pl SYSTEM

Events through WebAPI

Deep links to CoreSight

Coresight

Pl Integrator for Pl data in Esri maps
ESRIWWeb App Builder

Widget: Incident List

Weather info

Vessel locations Near real time production KPI's
Empowering Business in Real-Time.
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Improved planning through spatial overview

4 unscheduled visits lowered to 2 per turbine / year will moderate HSE risk significant in offshore activities
and reduce OPEX cost with ~20 EURmM / year (NPV)

Asset integrity improvements will reduce
the total number of unscheduled visits to
1.800 offshore wind turbines in 2020

Avoiding offshore maintenance visits
due to better asset integrity and
operational transparency will reduce
HSE risk
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Pl & Esri Integration value for O&G Companies

« Situational Awareness

» Operational Excellence

* Reliability

 Asset Performance monitoring

« Condition based maintenance

» Maintenance Planning & Logistics
* Linear Asset Modeling (e.g.
transmission lines, pipelines, rail, etc)
» Monitor Distributed Mobile Assets
* Regulatory Compliance

* Environmental, Health & Safety
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Video: Pl System & Esri Integration for Oil & Gas
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Summary: Pl Integrator for Esri ArcGIS

1. Simplified Configurable & Integration

2. Deliver real-time data across the organization on any
device, any app, any time

3. Designed for non-technical users

4. Increase speed of deployment

5. Global support at enterprise scale

6. Provides greater agility to meet evolving business needs

Please visit demo pods in lobby
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