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About Total & Magion

Total's Field Monitoring R&D Project
— Turning raw data into valuable Information
— Monitoring platform architecture
Complex Event Detection: Shortfall example
— Business requirements
— Shortfall event detection with Pl System components and muSuite.

Conclusion
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About Total

Total is a leading international oil and gas
company. Our expertise spans the industry
value chain, from oil and gas exploration and
production to the gas midstream, refining, and
petroleum product marketing, trading and

shipping.

To meet changing global energy demand,
we want to promote the emergence of
alternative energy solutions, with an
emphasis on solar energy, nuclear power and
biomass.

Total is also a world-class chemical _
producer and is a European or global leader in
all our markets.

Our growth model is based on a social license
to operate and sustained investment.

© Copyright 2011 OSlsoft, LLC A
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AV Total key figures
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y

» Operations in more
than 130 countries

» Capital expenditure

13 349 we

» 2009 oil and gas production
2,28 Million boe/day

» Workforce

06 387 ol

- Sales

131 327 wme

» Adjusted net income

[ (84 ve

» Reserves (Proven and Probable)

20 years

© Copyright 2011 OSlsoft, LLC A



Maigon Company A MAGION

Founded in 1988, Independent C&A Company, with its roots in DCS
engineering.

19-Apr-47 2:25.39,0 | Suh Yun-Bok *a* KOR Marathon van Boston
28-Sep-08 2:03.59,0 | Haile Gebrselassie ol ETH Marathon van Berlijn

MAGION PCE is specialized in Process Control Engineering
MAGION Universe is specialised in Production Intelligence

Magion Universe Services:
Outsourcing highly qualified staff

Executing and supporting Pl products -
A MAGION Sales and support Production Intelligence software (muSuite)

© Copyright 2011 OSlsoft, LLC
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About Total & Magion

Total's Field Monitoring R&D Project
— Turning Raw Data into valuable Information
— Monitoring Platform Architecture
Complex Event Detection: Shortfall example
— Business requirements
— Shortfall Event Detection with Pl System components and muSuite.

Conclusion
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Field Monitoring

Technologies for ‘digital fields’

© Copyright 2011 OSlsoft, LLC A
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}X#' Turning raw data into valuable information... D
WA * Permanent devices

' e Downhole sensors
e Distributed measures
» Wireless technology

TOTAL

* Quality control
* Event detection
- Storage & access

Acquisition & | Real-time data
\ | telemetry | management

Analysis &
interpretation

* Collaborative Environ « Data mining
* Online simulation £ 4 * Advanced diagnostics
* Advanced Control ot S| « Inversion models

© Copyright 2011 OSlsoft, LLC A
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WAV ... thanks to a « monitoring platform » D

k{LINK\))

‘e

Site Real-time Base Real-time
Database ,é Database
SgigA : Integrated
- monitoring

of wells and
facilities

!INTRANET

: Production  On-line :
: / Database Simulators :
5 P e
] "4' - »\) N

b /

Onshore

© Copyright 2011 OSlsoft, LLC A
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}X#V Monitoring platform architecture D

WAL
L

Visualization
TreeView
Trends, Graphs, Synoptics
Reports & Documentation Library.

~

Data Improvment
& Validation
Calculation
~~ Validation

Asset Model —

Management
P&ID, PFD
Asset Model

Logical TreeView

Repository

External
Data sources

)

)

7

© Copyright 2011 OSlsoft, LLC A
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VAV

AV Asset model management
VA

4 Define site structure
Equipments
Attached information
Metadata
Relations between objects

Connect to data sources

Pl System
Relational Database
Specific business apps.

Pl Asset Framework
Templates objects
Connexions
Custom Data Reference

9

TOTAL

5 Elements

- [] Asset ltems Catalog
= G Pe0-32

G- (§ Data Cfg
i (51 MPFM

F SF Junction
EI G Tubing
{7 Bottom Hole Pressure
(7 Head Pressure

(F SCs5V

=l @ Well Head

e (G AMY

S (§ Choke

(3 Differertial Pressure
‘. @ Opening

(# Pressure

(7 Temperaturs

e (G SP Junction
- (@@ Tubing

- (G Well Head
P&0-35

-

| General | Child Blemerts | Attibutes | Ports | Model View | Version |

[ Ater o ~|
#| ¢8| Name - Value |
B/ [=] Comment
8| =] Default Value |0
----- [=] Fittered 34 4 barg
l# | ElSouce  |WHP Fitered
H| =] Measure type | Pressure
- [ERaw {24 45 barg
s [ESowce | WHPRaw

Group by: [ Category
Name: Raw
Description:

Configuration tem: [C]

Categories: DataSource - Pl Histarian
Default UOM: [ <None> -
Value Type: ’Double ']
Value: 34 45 barg

Data Reference: ’Forrnula vl

Settings... I

A=\Data sources Pl Source Acquired by
sensorsiGIR131Well
Head"WHF Raw(Value;UOM=barg;[A]; U0 M=barg

© Copyright 2011 OSlsoft, LLC A
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Data improvment and

Quality Control of data

Spike Filtering,

Smoothing and averaging...
Transition detection, alerting

State change
Alarm level reached

Business event detection
Production well testing process

Start sequence
Accidental spill,...

event detection

ToTAL

Pl ACE
Intensive Pl System calculations

Magion muSuite (trial)
Complex algorithms.

PI ACE Manager

Server Scheduler Executable Module Context Tag Help

I

2 | u | il
- DVST-RAL-FDM17 =

=8 a default

l @ &larmS cheduler

BT WelTest
CaL_PPM
H gl CFw_Validation

El a Coret/ alidation
i E- ﬁ Yalidation
I % Input Tagz
I % Outpt T ags
i Contexts
Iél a Carevalidationd

-l Ve
Corevs State
Carehy ks
Carehy

Cmemtd

CilPrevioLs

HHH

1 -

&
4

= |o
]
@
g
g

*
i
o
o
g
2

i DWST-PAU-FDMI7. default’Alar...

ulij 46/2011 11:27.29 A
DWST-Pal-FDM17. defaulthBT_... On 5/9/2017 10:56:00 Ak
DWST-Pal-FDM17. defaulthBT_... On 5/9/2017 10:56:00 Ak
DWST-Pal-FDM17.defaulthET_...  Ermar 24242011 712455 PM
DWST-Pal-FDM17. defaulthBT_... On 5/9/2017 10:56:00 Ak
DWST-Pal-FDM17. defaulthBT_... On 5/9/2017 10:56:00 Ak
DWST-PaU-FDM17. defaulthBT_... On 54972017 10:56:00 Ab
DWST-PaU-FDM17. defaulthBT_... On 54972017 10:56:00 Ab
DWST-PaU-FDM17. defaulthBT_... On 54972017 10:56:00 Ab
DWST-PaU-FDM17. defaulthBT_... On 54972017 10:56:00 Ab
DWST-PaU-FDM17. defaulthBT_... On 54972017 10:56:00 Ab

2| 55 palette b
FEE=

Shortfallz

Rename State Data analysis

=y=t 3 Flers

£ Curent State

£ Hew State

£ 0l Rate Currert

3 0l Rate Previous ¥ | & dutput Wblume Lost
\

£ il Rate Target
<3 Threshold
£ Mblume Lost

e =
e E
- - % ool
:‘KPI
@Log\c
RenameTag —_
Q Mathematics
3 “blume In This Period < Input|[¢] ’- @
e He]
= .opc
(:.‘C)utput
aijEpDrts
Rename Volumne Lo
—| |7 Siulation
@ Input || €] = @ } ‘
- - 4 Statistics
I [Amee
%o Tied aperations
Tt

| S

‘,g Utilities I
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Ergonomics
Analyse user’s tasks

Identify pertinent
information

IHM Design

Proper page layouts
Support user interactions

MOSS 2007

RtWebParts
Going to Pl WebParts

Visualization: exposing useful information @

‘7 Home Production Monitoring - Microsoft Internat Explorer =12] x|

Fichier  Edition  Affichage Faveris Outils 2 | &
ené:édente - @ v Eﬂ @ ih | pRechercher *Favuris @| ﬁ. .l’:\g - ﬁ

Adresse|§jhttp:ﬂdvst-pau-fdml4;5ynoptics.aspx | Box I@ -
EXTENSION [PPM-RE =] @ 4 Alarms left @ IT status 01/16/09 1:25 PM a -

Field Monitoring Total sustral

Start Time | Synthesis | Monitoring | Configuration | IT Admin

I*_ 5
Zh ] Total Austral>Tierra del Fuego>Cafiadon Alfa>LPG>Produced Gas Processing LPG>MP Gas Compression (Residue)
End Time
B = 2 B
ety | o « » ware 1 YT e

Var0303. 810EGC
ated Al
Aggregated Alarm

E\- Total Austral
El-@ Tierra del Fuego
El@ Cafiadon Alfa
é] @ LPG
i @ Produced Gas
El@ Produced Gas P (o & @’
e miRGsc
B LTS
@ LTS-1

/2 Ad hoc Trend -- Dialogue de page Web

@OSIsoh Start [-120m End [-100m Applyl !

280EGC

3
[No Tree view context | No Alarm filter 1HBR009 2753AM 20 Min(s) 11612009 1:47:53 AM

Date Time Source

Tags: |\\dvst-pau-fdmﬂl.dvst.adst.ep.corp.loca‘d [T Hidden T Multiple
= e 1
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About Total & Magion

Total's Field Monitoring R&D Project
— Turning Raw Data into valuable Information
— Monitoring Platform Architecture
Complex event detedtion: Shortfall example
— Business requirements
— Shortfall Event Detection with Pl System components and muSuite.

Conclusion
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MA G I O N mu S u | te The Business Algorithm workspace

Plug in for
designing and
maintaining
algorithms

Builder and
Engine share the
block library.
Blocks may be
tailor made. Like
MatLab blocks

W Builder 3.1

Heart of the
system.

The algorithms
are executed
and evaluated

Many data
sources possible:
Pl System, Pl AF,
PI OPC, Pl Web
services, SQL.

here.

M Engine 3.1

Open
connectivity via
PI OPC UA or

A MAGION

Pl Web
Services

na
..........

OSI PI AF 2.1
.............. © Copyright 2011 OSlsoft, LLC A
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%V Complex event detection Combined OSIsoft and @
\/ N MAGION technology | Terat
Lern WS SO\
{ Pl Server at the
base of time
series data

ualified staff classifies
the events assisted by
the application

Human Centred
Solution using Pl
WebParts

é MAGION
© Copyright 2011 OSlsoft, LLC
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}X#vShortfall event detection: business goals Q’

}VA Each well should produce as close as possible to its potential.
Any under-production (“shortfall”) has to be explained.
Field Operation team has to
« Estimate actual production of wells

« Detect operational shortfalls events

« ldentify and assign causes to each shortfall

« Share shortfall history for performance management

i, MAGION
— © Copyright 2011 OSlsoft, LLC
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}X#vShortfall event detection

Estimated Actual
Production

VA
y

Start and end of the
shortfall event

R’t of declin

////
¥

l

///////////
o S

Shortfall
volume

\n

Well potential

Potentia; L\

Set Point

} Bandwidth

Lost volume durin
the shortfall even

A MAGION

© Copyright 2011 OS

Isoft, LLC
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Shortfall

Estimate actual production rates (Gas, Oil, Water) from pressure measurement
(captured via Pl System) and well model (Polynomial equation parameters stored in
Production DB).

Y mu-Pilot - PI System Explorer

File  Edt ‘Vew Go Tools Help

Object

=] E3

?iDatahase = query Date  + | (3 Back

Elements -
- (@ 1001
& 1002
- (@ 1003
- ( 1004
& 1005 ]
- (@ 1006
- (G 1007
& 1008
- (@ 1009
- (@ 1010
- 1011
- @ 1012
- (@ 1013
- G 1014
& 1Ms
- (@ 1016
- G 1017
& 108
- (@ 1019 j

-2 Event Frames
-] Library

e Unit of Measure
@ MyPL

7 Natifications

| &, check In « |2] | (3 MewElement ~ =] Nevw Attribute |

&8 contacts

Genelall Child Elements  Attributes IF‘orts I Vels\onl
Group by: [ Categomy
[ search £ -]
I-f ¢t B Name = Yalue =

<Mone>
Last Shartfall
B Poly Setting

B E]la -2005

B =l 13

B Elc 1.3

B =l d 00065

B Ele 1E-08

= =] GOR 73

E =] wWC 23%
B Production

B F Ogas 13871372181 9932 KN m3/day

2 ¢ Ulig 3671.94795227888 Nm3/day

B 7 Qoil 2827.39992325474 Nm3dday

B 7 Quater 5312.04728910328 Nm3/day
Shortfall [
B wel

B ¥ WHP 214.903854370117 bar LI

- search -

24 Attributes

A MAGION

>

ToTAL

Characterises data from production
database, linked into the PI AF table

Head Pressure,
~--. mHz0

35 _—
& T
& .
3 e
- -
o
25
2
15
M =
.
| |
MAGION UNIVERSE Flow Rate, Lph
0 a0 100 150 350 400 450 500
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}X#‘ Shortfall

m Detect “shortfall status” and progressively enrich a “shortfall event” via a state
machine defined in muSuite that compare actual flowrate to well potential in the

y

context of the well.

8} mu-Pilot - PI System Explorer

File  Edit Wiew Go  Tools Help

" Detect

N

N

@ Database [%QueryDate ~ [(JBack 0 [E, checkin %3 « |2] | (3 New Element = <] Mew Attribute |

General | Chid Elements  Atributes |F'0rts | ersion |

Group by: v Categary

2 Yalue

A MAGION

Elements
..... ﬂ 1002
..... & 1003 | Saarai
""" g :Ilgg; |’ ! B MName
""" & 1008 H <Mone>
g ::gg; H - Last Shortfall
""" 7 1003 H  Poly Setting
""" @ 1010 Production
=3 i 5 7 ages
..... ﬂ 1013 = 0 th
""" g o & & 0ol
..... S B 7 Quiater
Shartfall
2| Event Frames | ¢F Delta Qail
1] Library | =] Qo Target
rm Unit of Measure 5 @ Shorlfall Status
@ MyPI E =] Threshold
2 Notifications B [=] Treshold Factor
88 contacts &7 Valume Lost

1387.13721818332 KNm3/day
6719479522728 Nm3/day
2827.39992325474 Nm3/day
5312.047283103238 Nm3/day

-0.824131292981995 m3
B00 Mm3/day

i Mormal

1.2m3
0z2x%
0m3

Potential is retrieved from production
database.

Shortfall calculation is a state machine
triggered with each rate estimation.

Valumes Last

>

TOTAL

v

IAGION UNIVERSE ’

© Copyright 2011 OSilsoft, LLC
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Shortfall

N

N

WA The shortfall event is recorded in the

© Cuu

® mazenn

@ oupn

< Outnn

O Ounst

& oupn

Shortfall2
€ Oumen: Suanel © Bew See

€ 0N Ame Cumens

=
€ oo mam Frauss | < Oupr Vowme Los
& R Taga

@ Trresnoy
& vonme o

< valva

£ Vakume in Tris Pera

RanamaState

) '\:r@ & o & o

Shortfalls

O o
& Toue
& Comes

& mrmery ey Cormes

Rimname oheme Lost

& 1:;@ @ dums @ m

Hew Sortfel State

Vighume Lost Upisted

A MAGION

m ilot - PI System Explorer

File  Edit Mew Go Tools

7@ Database Pl queryDate - (D Back 0 |H checkin %3 « [

Help

\A

production database and in the Pl System.

o
' search 2

! mu-pilot

General Table I Define Table | Wersion |
gorme |
2 Erumerstion Sets WELLNAME | START_DATE END_DATE WOLUME STATUS
i 7, Relerence Types an3z 343072011 2:47:22 PM 343042011 3:36:22 PM 2.39003333951314 Shortfal
=) -ﬁj‘?uﬂhguralluﬂ 203z 3/25/2011 3:36:46 PM 343042011 2:45:22 PM £59.510134419357 Shaortfall
i amz B/442011 2:19:24 PM 0.0333218467535473 Possible
= EVEnlST amaz2 5/3/2017 8:08:20 AW 54342017 8:35:50 AM 31170710611048 Shaortfall
& ;’I\:\r:::n 4mz 5/3/2011 7:03:50 M 5/3/2011 8:07:50 4M £.17524335055542 Shortfall
Target 4mz 5/3/2011 6:33:50 AM 5/3/2011 7:03:20 &M 3.547125328059302 Shuorifall
amz 5/3/2011 5:58:20 AW 5/3/2011 B:33:20 M 4.695820576143901 Shortfal
amz 5/3/2011 35750 AM 8432011 4:15:20 M 2. 796247838154433 Shaortfall
4mz B/3/2011 3:23:50 AM 8432011 3:57:20 AM 4.01319330M 91543 Shaortfall
amz B/3/2011 1:53:19 &M 84342017 2:21:50 AM 2 BE033225512441 Shartfall
amaz2 5/3/2011 12:49:49 &M 54342017 1:13:19 AM 3707607249113 Shaortfall
4mz 5/2/2011 11:41:19 P 5/3/2011 12:28:49 &M 3.80373035195075 Shortfall
4mz 5/2/2011 11:00:50 P 5/2/2011 11:39:49 PM 3.51786343221148 Shuorifall
amz 5/2/2011 10:27:20 P 5/2/2011 11:00:20 PK 2.8839651 075453 Shortfal
amz B/2/2011 3:36:20 PM 8/2/2011 10:03:50 PM 3.81596987 2596666 Shaortfall
......... 4mz 5/2/2011 8:33:50 PM /242011 9:23:50 PM 5.68375071900534 Shaortfall
(J Elements amz 5/2/2011 8:39:20 PM 8/2/2011 9:23:50 PM 5.68375071900534 Shaortfall
|£( Event Frames amaz2 5/2/2017 8:20:50 P 54242017 8:36:20 PM 2.23991096737586 Shaortfall
4mz 5/2/2011 8:18:50 PM 5/2/2011 8:36:20 PM 22359910967 37586 Shuorifall =
ez Unit of Measure 4 | _’I—I

Ewents Modified:3{30/2011 4:41:25 PM. Version: 1f1f1970 12:00:00 AM, Revision &
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2 Shortfall - Microsoft Internet Explorer

File Edt View Favortes Tooks Help

o . © m @ & | AP

B ] [
Back Stop  Refresh  Home | Search Favortes History Mail print Edit Discuss

address | €] http:/fnl-dhg-tst01 .. ad. ep.corp.Jocal: - v B ks >

Platform Code F15 - F15A

Platform TCCode F15A
Well Code

well Group

Shortfall event (none)

Start Time 06:00 02-04-2010

End Time 06:00 03-04-2010

shortfall Energy

Operator classifies the
shortfall according to
TOTAL standard
classification table.

Shortfall Volume

Actual Potential

Classification g (51PRW)

cammens well Closed due to sand
PCLE: (Mw
PCLV: (:,:]3-, Shortfall date details

Start Time 23:28 12-02-2010 End Time (not available)

Received Notifications

Time State Change Choke Energy oo Volume oo
05 Da i active, Shortfall. = Active, Shortfall.  Open 48 5
06 Activ Shortfall. = Activ Closed 6
with valve cosed
Active, Shortfall with valve closed. = Oben 35

PCLE: 40 (mwn) Activi
P (KNM3)

Active, Shortfall. = Active, Shortfall.

hortfall.

Open

Active, Shortfall. = Active, Shortfall.  Open
Active, Shortfall, = Active, Shortfall
hortfall. = Active, Shortfall
with valve closed
cti hortfall with valve closed. =
rtfall with valve clo: i
withualie closadd

Closed 135 13

Open 1119 110

Activi

Nnen

% Local intranet.
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Shortfall follow-up

}X#V Shortfall

Producti lis ~
ﬁuw;ﬁ: = Start Time 4/5/2011 3:24:03 PM  [5] End Time 4/10/2011 3:24:03 M [7] @ @ @
Shortfall

. . . . 1021

Information is

made available e
. 2012

. . 2021

* Inthe portal )
G 2032
g 2041 : 4/5/2011 3:24:03 PM - 4/10/2011 3:24:03 PM

- e A T T

° inNnre po rtS . - @ 301 Reported Shortfalls v
- zsz START_DATE END_DATE VOLUME STATUS
g o1 4/8/2011 11:28:30 AM 4/9/2011 1:33:30 AM 376.89 Shortfall
8/ .00 iaf :51: . hortfall

Portal example. B e saeas /a/2011 12:17:26 o 22264 Shortal
-G
..@ 5012 Polynomial equation M
- @ 6011 PathMame Value
.. 6012 a-0 -24673 .
(@R b Using Pl WebParts
.. 6022 o2 -17.927
.G 6031 d-3 0.11822
P e connected to Pl AF

& MAGION
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VY Conclusion

VA

y

Layered architecture of TOTAL's Field Monitoring Q
Platform matches quite well with OSlsoft

Pl System architecture Torat

Pl Asset Framework enables good data integration
from different sources. Total requires more Data 0 .
Reference (e.g SAP) and access performance. OSlsc

Complex event detection is a process involving the
whole monitoring platform.

muSuite brings graphical tools to design business i MAGION
algorithms with the Pl System and Pl AF ,
Integration.
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Thank you

é MAGION
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{%X Need to know more? Torat

Contact: Hervé DELESALLE for TOTAL Field monitoring
and Event detection program.

E-Mall: herve.delesalle@total.com
Contact: Tjidde BOERS for the muSuite software and
OSlsoft integration projects.

E-Mail: t.boers@magion.nl

é MAGION
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