«

OSlsoft.

Regional Conference

LATAME)

June 7-8, Sao Paulo

I e R e e

R




ILDEMAR
FERREIRA

TARIK
SIQUEIRA

eeeeeeeeeeeeeeeeee

OSl:-oft. LATAM D




APRIMORANDO A CAPACIDADE
DE MONITORAMENTO DA
UNIDADE FPSO DE FRADE

COM O Pl SYSTEM



About Chevron

Chevron

=

Chevron was one of the successor companies of Standard Oil Company.

Nowadays, its global workforce consists of 64,700 employees, including
more than 3,200 service station employees.

Chevron’s average net production at the end of 2015 was 2.5 million oil
barrels per day, with 73% of that production ocurring outside the United
States.

Furthermore, Chevron has a global refining capacity of 1.9 million barrels per
day.

OSI| EA customer since 2011.
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Chevron Brazil — Projects Overview

% s N
agam: i
ED 3 =5
Smar 8 @ Ceara CE-M-175: Chevron (50%) e Ecopetrol (50%)
(>) Frade: Chevron (51%), Petrobras (30%), FJ (18%)
o @ Papa-Terra: Chevron (37.5%), Petrobras (62.5%)
mEE .__? @ Maromba: Chevron (30%) e Petrobras (70%)
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Chevron’s Frade Asset in Brazil

() Floating, Production, Storage and Offloading
(FPSO) facility in Frade Field;

@ Located 120km from the nearest Brazilian
shoreline in the Northern of Campos Basin;

(p) It lies in water depths ranging from 900 to
1200 meters;

@ Capable of storing - 1.5 million barrels of oil
and processing of 100.000 bopd;

@ Compressing and treating 106 MMscfd of gas
and injecting 150.000 bwpd of water.
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Frade’s Pl System Previous Scenario

6,000+ PI tags were not structured,

The users created their dashboards on demand and it
was not readily accessible to others;

The similar equipment present on dashboards could not
be easily replicated as templates;

The maintenance proved hard to achieve;

Sheets were being employed to perform calculations.
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FRME-043-TI-0040
FRME-045-TI-0050
FRME-060-FI-1001-ACT
FRME-060-F|-1001-4CT.CL
FRME-0E0-FI-100-CONW ANOL
FRME-060-F-100-COW AYVOL.CU
FRME-080-F-100-CO%W MYOL
FRME-060-F-100-PDwW AVOL
FRME-060-FI-100-POW AVOLCU
FRME-060-F-1001-P D' MYOL
FRME-060-F|-100-5TD
FRME-080-FI-1002-4CT
FRME-060-F|-1002-ACT.CU
FRME-080-FI-1002-ACT.CLLERD
FRME-060-F-1002-C0'W AN 0L
FRME-060-FI-1002-C0w AVOLCL
FRME-060-F-1002- S0 MYOL
FRME-060-F|-1002-P0% A%0L
FRME-060-FI-1002-POWAYOLCU
FRME-060-F-1002-PDWRYOL
FRME-080-FI-1002-POYW SN 0L 200
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FRME-080-FGI-1007-COWRYOL
FRME-060-F 21-1007-PO0W AN 0L
FRME-080-FI-1007-PO6W AVDLCU
FRME-060-F21-1007-PO0WMYOL
FRME-060-FGI-1007-POYW V0L 2005
FRME-062-FI-1501-C0WMYOL
FRME-062-F-1501-PDW R OL
FRME-0E2-FI-1502-COWRMYOL
FRME-062-F|-1502-POowW R OL
FRME-NRA-FT-10mM

LACT 0040 - Temperature

LACT 0050 - Temperature

Actual Produced Water Flow From Production Separator
Actual Praduced Waker Flaw From Production Separatar - barrels
Praduction Separator Current Dap ‘water Actual Yolume
Production Separator Current Day Water Actual Yolume - B
Praduction Zeparator Current Dap waker Mazs Volume
Production Separator Previous Day Water Actual Wolume
Test Zeparatar Current Dap Qil Actual Yalume - B
Froduction Zcparator Previeus Day Water Mass Yolume
Etandard Produced Water Flaw From Production Separatar
Aetual Praduced Waker Flaw From Test Separator

Actual Praduced Waker Flaw From Test Separater - barrels
Actual Praduced Waker Flow From Test Zeparator - barrelziday
Test Zeparator Current Dap ‘water Actual Volume

Test Zeparatar Currenk Dap \waker Actual Valume - B!

Test Zeparator Current Dap ‘water Mazz Yolume

Test Zeparatar Previaus Day Water Actual Walume

Test Zeparator Previous Day Water Actual Yolume - B'W

Test Zeparator Previaus Day Water Mazs Walume

Test Sep Water Meter Gross Yal Previous Day & 200
Ftandard Produced 'water Flow From Test Separator
Etandard Produced Water Flow From Test Separator - BWPD
Actual Produced water Booster Pumps Dizch Flow

Etandard Praduced Water Baaster Pumps Dizch Flow

Total Produced 'water Current Day Actual Yolume

Tatal Produced wWater Current Day Actual Valume - B
Total Produced wWater Current Mazz Yalume

Total Produced Water Previous Day Actual Yaolume

Total Produced Water Previous Day Actual Valume - B'W
Total Produced 'wWater Previous Mazs Wolume

Tatal Produced Water Previous Dap Standard Yalume & 20C
Injected water Current Day Mass Yalume

Injected Wwater Previous Day BMass Valume

Injected wiater Current Day Mazs Yalume

Injected Wwater Previous Day Mass Valume

Tabal Meterad 2! Iniecked
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Current Frade Pl Data Architecture Diagram

L?? TPty €
_4de. q 9 &7

Offshore OPC NETWORK

-
/ ' i
‘!!‘.. -

T N R E——— PACKAGE NETWORK

© Copyright 2016 OSlsoft, LLC



Project Deliverables

Pre-requisite 1. Data and System Structuring

2. Topsides Process Monitoring

3. Chemical Injection Monitoring

4. Emergency Valves Monitoring
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1. Data and System Structuring

-

*Over 6000 tags not
structured;

~

* Maintenance and security
required considerable effort;

» Users had no friendly
interface to search data and
create applications;

*Analysis and logics had to
be implemented and
replicated inside each
application;

o J

~

(Installation and configuration
of Pl AF;

* Creation of equipment
templates;

« All instrument tags inserted
and ordered by
equipment and systems;

*Rebuilt system security;

* Dashboards recreated on PI
ProcessBook referencing
the Pl AF through Element
Relative Displays.

o J

~

(Reduction of hours spent
creating new dashboards;

New structured data;

* More scalability due to
elements templates;

* A complete overhaul of the
existing tags was made,
since it became easier to find
errors and gaps during
Support and maintenance.

o J
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1. Data and System Structuring

|# ¢ 8% Name 4 Vahe
P I A F 2 O Cold Side Differenhal R'essufe 38,9312324523926 kPa

FPSO u \.)cadsderlud ProductionFids
Macro Units ;
B 08 | ¢ CodSide Inlet Off-Spec Crude SOV Statu... Pt Created
'g E;m:;t:DE -« B | ¥ 25C Status
o [ a | 7 750 Status
Bl & Marine .
@ s Subsea L] ‘ =] Data Sheet Hyperlink A :

SySte ms E 6 Topsides a ‘ <7 Hox Side Differential Pressure _ 122,110404968262 kPa

E] {7 Flash Gas Processing System 8 | ] ot Side Flud Produced Water
[-;] (7 Fuel Gas System 8 | ¢ Hot Side Outlet Oflin Water Anyser 237,023376464844 ppm
B~ @ Gas Treatment System B 8 {7 Hot Side Outiet Pressure {180,393742675781 kPa

Equipment B~ @ Main Gas Processing System 8 | Mo 7
Groups B3~ @ Ol Processing System ® (& Operation Point 14,5694913864136 %
El J Electrostatic Treaters i 1
@ Dehydrator (MBK-1200) ] | &7 Process Vahe 11&3,3987426?5781 kPa
; (@ Desalter (MBK-1210) aall 5 bl e
El  Heat Exchangers B | ¢ Hot Side Outlet Safety Pressure 181,765699658203 kPa /
i (7 Feed/Heating Medium Exchangers (HBG-1020A/B) B | ¥ Hot Side Outiet Safety Temperature 55,3370399475098 °C
(J Feed/Water Exchangers (HBG-1010A/B) B | ¢ Hot Sids Outiet Temperature 54,982503536377 °C
: o Ol' Coolers (HBG-1080A/B/C) B | =] Name Feed/Water Exchangers
Eq ul pm ents 5 ql Exchangers (FBG' ! WUNB!C) ® | =1 Service Heating production Fluids/Cooling produced water
- | (F Oil Heaters (HBG-1040A/B/C/D) =
- @ Test Separator Feed Heaters (HBG-1090) P i s
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Project Deliverables

Pre-requisite 1. Data and System Structuring

2. Topsides Process Monitoring

3. Chemical Injection Monitoring

4. Emergency Valves Monitoring
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2. Topsides Process Monitoring

(E

Engineers rely mostly on ad

N[

22 process monitoring
hoc visualizations for dashboards implemented in

\ (Significant decrease in effort to\
collect real data from offshore

: systems;
process data in Pl System; Pl ProcessBook; .
_ _ S _ * Increased capability to execute
*Information context is hard  Publication in Pl Coresight; analysis due to better monitoring
to achieve; tools;

*Navigation menu with

« Poor sharing capability; complete process overview: * Enhanced collaboration through
the use of shared applications;

*Require vast knowledge of *All relevant and accurate . User friendly and standard
the tags associated with each information identified interface across all dashboards:
equipment; through extensive

* Increased monitoring capability

documentation analysis; of critical control loops, critical

*Some tags were still

missing in the Pl System. Imported all missing process signals and safety valve
instrument tags in the Pl performance
System,;

o 2N O\ J
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° fFrade Topsides Overview

Chevron

Chevron - The Power of  Human Energy
it
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I—}— { HZZ-1960
—F( - -
<«

(- > _‘_‘ ( R <
=S
Dehydration Unit

Acid Gas Removal
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Chevron - The Power of  Human Energy

° Frade Topsides Overview
Heating Medium Supply

Production Separation

7 ]
HP Flare
< Heating Medium Return h{ l &
F 3
Produced VWater T
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0 W)
T )
i Y Gas to
Production Fluids from Slug Catcher Feed/Heat Medium Exchangers ] >
» P— H <

HP Fuel Gas

E‘ From Header
Bl

- -

Off-Spec Crude Gil
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Monitoring:
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Project Deliverables

Pre-requisite 1. Data and System Structuring

2. Topsides Process Monitoring

3. Chemical Injection Monitoring

4. Emergency Valves Monitoring
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3. Chemical Injection Monitoring

~

(Monitor 5 chemical injection
dosages to pursue target
and variation goals;

* The only measurement
available is the tank level;

* Must be accessible from the
office and offshore
locations;

* Events such as tank refuel
and production shutdown
must be taken into
consideration in the analysis.

- J

(PI AF element template \
configured to provide and
centralize the information;

* Analysis templates
implemented to provide
operational intelligence;

* Derived and statistical
information calculated by Pl
Analytics;

* Dashboard implementation
using Element Relative
references to Pl AF elements;

* Publication in Pl Coresight;/

o

~

(Chemical dosage closer to
target and reduced
variation;

s Automated calculation of all
important indicators;

* Information update
frequency increased from
daily to hourly;

*|Increased surveillance and
collaboration in offshore and
onshore teams.

- J

© Copyright 2016 OSlsoft, LLC




Chevron

Trade Production DaSh boa rdS Chevron - The Power of  Human Energy =

Chemical Monito ring _ Scale InhibitOr ‘ Corrosion Inhibitor I | Defoamer I | Demulsifier I
Tank Level | Scale Inhibitor I | Calcium MNaphtenate Inhibitor I
24h Average Dosage Target Dosage 7-days Variation
Tank Usage per Hour Dosage Averages: 7d 30d a0d

Period Average:

Yesterday Usage

_____________________________________________________________________________________________

— A S O S 5 Monitoring:
.1?;’05;’201610138::495 . Sd: I . . 18;05){'2016;10:3?:_4?'5 I Asset Analytics

Application

'
............ T S S S S S— — - S

15/05/2016 10:38:48 3d 18/05/2016 10:38:4 15/05/2016 10:38:49 I 3d 18/05/2016 10:28:49

15/05/2016 10:38:50 < 3d > ﬁ 18/05/2016 10:38:50
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Project Deliverables

Pre-requisite 1. Data and System Structuring

2. Topsides Process Monitoring

3. Chemical Injection Monitoring

4. Emergency Valves Monitoring
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4. Emergency Valves Monitoring

(Onshore engineers have
limited information about
the emergency valves;

to analyze the valves
behaviour;

 Extracting and formatting
data to a report requires
considerable effort;

applied to recieved data;

*Historical data is necessary

*No automated processing is

~

J

m/alves represented in Pl AF \
using element template and PI
Analytics to determine complex
status;

» Dashboard implementation
using Symbol Template
associated with Pl AF;

 Publication in Pl Coresight;

« Excel add-in implemented to
retrieve and process historical
data for analysis and
reporting;

* Pl Event Frames used to

(Improved onshore
surveillence capabilities;

*Increased information
quality used to plan and
execute equipment
Inspection and intervention,;

*Savings due to reduced

condition based
maintenance;

*Reduced application
implementation and
maintenance efforts;

detect and present information
Qvith start and end conditions /

-

scope of work by performing

~

J
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THade SDV/BDV Overview

Chevron - The Power of

Chewron

=

Hurman Energy

. Legend
Marine S0V Topsides BDY Topsides 5DV 2 Topsides 5D 3 Turret SDW 1 Turret S0V 2
TopS|deS 1 arine I | opsides I [ opsides I | opsides I | urre I | urre I T
Z50 = Open Tag = Ulogr]
MOD 01 MOD 02 MOD 03
Z5C = Closed Tag =
Open
Historical Values:
. - Test Separator HP Fuel Gas 5DV - e 2nd Stage Sep LP Fuel Gas 5DV - - - 1st Stage Comp (1) Suct Scrubber Main SDV : .
ET = Measured Travel Time Closing/Opening
Z50 Open ET - PT 10s £50 NotOpen ET - PT 10s Z50 Mot Open ET - PT 10s T i T T
ZSC NotClosed  Time 15/05/2016 11:03:03 Z5C  Closed Time 25/04/2016 15:57:16 Z5C  Closed Time 17/05/2016 09:17:26 - iravel fime Beadline S et s
Time = Last ET Timestamp
- e - Test Separator Prod Water Outlet 5DV L 2nd Stage Separator Qil Outlet SDV = 1stStage Comp (1) Suct Scrubber Bypass 5DV
Z50 Not Open ET % | PT 10s Z50 NotOpen ET - PT 10s Z50 Mot Open ET PT 10s MOD 03
Z5C Closed Time 18/05/2016 13:08:30 Z5C Closed Time 25/04/2016 15:45:03 Z5C Closed Time 17/05/2016 10:06:18
- - Test Separator Gil Outlet 5DV L Dehydrator Produced Water Outlet SDV - 1stStage Comp (1) Suct Scrubber Cond 5DV © = 3rd Stage Comp (1) Suct Scrubber Bypass SDV
Z50  Open ET o 0 PT 105 Z50  Open ET o ] PT 105 ZS0 NotOpen  ET PT 10s 7SO PtCreated ET W00 PT 105
75C NotClosed  Time 12/05/2016 10:12:57 Z5C Mot Closed Time 18/05/2016 13:07:41 Z5C Pt Created Time 06/04/2016 13:53:57 Z5C PtCreated Time 06/04/2016 13:53:57
0 Dff-Spec Crude to Feed/Water Exchanger SDV - - Desalter Produced Water Qutlet SDV - - - 2nd Stage Comp (1) Suct Scrubber Cond 5DV L~ - 3rd Stage Comp (1) Suct Scrubber Cond SDV
Z50 NotOpen ET PT  10s Z50  MNot Open ET PT  10s Z50  Open ET - PT 10s Z50  Not Open ET - PT 10s
Z5C Closed Time 06/04/2016 13:52:56 Z5C Closed Time 06/04/2016 13:52:56 Z5C Mot Closed Time 17/05/2016 09:43:29 Z5C Closed Time 06/04/2016 13:53:57
- - .- Production Separator HP Fuel Gas 5DV - —— Crude Oil to Cargo Tanks 5DV Ll 2nd Stage Comp (1) Main Outlet SDV L 3rd Stage Comp (1) Main Gas Outet 5DV
750 NotOpen  ET PT 10s 7SO0 Open ET & 000 PT  10s 750 MotOpen  ET PT 10s ZS0 NotOpen ET . | PT 105
Z5C Closed Time 13/05/2016 14:02:45 Z5C Mot Closed Time 25/04/2016 16:12:11 Z5C  Closed Time 17/05/2016 09:17:49 Z5C Closed Time 06/04/2016 13:55:59
- - Prod Separator Prod Water Outlet 5DV - e - Crude Qil to Off-Spec Tank 5DV - -o- E V I
Z50  Open ET s | PT 10s 750  Open ET - PT 10s Z50 Not Open m e I"g e n Cy a VeS
75C NotClosed Time 18/05/2016 13:08:07 Z5C Mot Closed Time 23/04/2016 08:59:46 Z5C  Closed
° °
. ’ )
- - Production Separator Qil Outlet SDV - - - M o n Ito rl n g a
750  Open ET S 0 PT 105 750 NotOpen
Z5C MNotClosed Time 12/05/2016 10:13:04 Z5C  Closed O t. I D h b d
- e— Test Sep Test Fluid to Off-Spec Tank 5DV p e ra I O n a a S O a r S
Z50 Open ET PT 10s
Z5C MotClosed  Time 16/05/2016 10:40:38
19/05/2016 06:33:32 < > - 19/05/2016 14:35:32
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B

In the list below are the events that occurred between 2016-05-01 00:00:00Z and 2016-05-19 23:59: 5592,

Suct Scrubber Main S0
Suct Scrubber Main 50V
Suct Scrubber Fain 5DV
Suct Scrubber Main 50DV

1st Stage Comp
1st Stage Comp
1st Stage Comp

= = | e

(1)
(1)
(1)
1=t Stage Comp (1)
1=t Stage Comp (2) Suct Scrubber Cond 5D
1st Stage Comp (2) Suct Scrubber Cond 5DV
1st Stage Comp (2] Suct Scrubber Cond S0
1st Stage Comp (2) Suct Scrubber Cond 5DV
1=t Stage Comp (2) Suct Scrubber Cond 5DV
1st Stage Comp (2) Suct Scrubber Main S50V
1st Stage Comp (2) Suct Scrubber Main 5DV
1st Stage Comp (2) Suct Scrubber Main 5DV
1st Stage Comp (2) Suct Scrubber Main 50V
1st Stage Comp (2) Suct Scrubber Main 5DV
2nd Stage Comp (1) Disch Cooler BDYW
Disch Cooler BDY
Disch Cooler BDY
Disch Cooler BOW
Disch Cooler BOY
Disch Cooler BOY
Disch Cooler BDY
2nd Stage Comp (1) Disch Cooler BDY

(1)

2nd Stage Comp (1)
(1)
(1)
(1)
(1)
(1)
(1)

2nd Stage Comp (1) Disch Cooler BDW
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

2nd Stage Comp
2nd Stage Comp
2nd Stage Comp
2nd Stage Comp
2nd Stage Comp

Disch Cooler BOY
Disch Cooler BOY
Disch Cooler BOY
Disch Cooler BOY
Disch Cooler BOY
Disch Cooler BOW
Disch Cooler BOY
Disch Cooler BOY

2nd Stage Comp
2nd Stage Comp
2nd Stage Comp
2nd Stage Comp
2nd Stage Comp
Znd Stage Comp
2nd Stage Comp
2nd Stage Comp

c

B4 Event Time
2016-05-17 09:17:262
2016-05-03 17:49:147
2016-05-03 08:04:382
2016-05-03 06:03:002
2016-05-17 10:36:302
2016-05-03 17:46; 152
2016-05-03 17:42:397
2016-05-03 17:24:502
2016-05-03 17:22:237
2016-05-17 10:18:042
2016-05-03 19:25:4572
2016-05-03 17:43:552
2016-05-03 17:23:147
2016-05-03 16:47:137
2016-05-03 10:06:152
2016-05-03 10:00:272
2016-05-03 09:53: 252
2016-05-03 09:38:242
2016-05-03 09:35:372
2016-05-03 09:32:492
2016-05-03 09:28: 137
2016-05-03 09252587
2016-05-03 09:21:392
2016-05-03 09:17:062
2016-05-03 09:12:537
2016-05-03 09 10: 102
2016-05-03 0%:06: 002
2016-05-03 09:03:212
2016-05-03 09:00:322
2016-05-03 08:57:472
2016-05-03 08:55:442

]

B zs0

Mot Open
Mot COpen
Mot COpen
Mot Open
Cpen

Open

Mot Open
Cpen

Mot Cpen
Cpen

Mot Open
Mot Open
Mot Open
Mot Open
Cpen

Mot Open
Mot Open
Mot Open
Mot COpen
Mot COpen
Mot Cpen
Mot Open
Mot Open
Mot COpen
Mot COpen
Mot Open
Mot Cpen
Mot Open
Mot Open
Mot Open
Mot Cpen

E

Bd zsc

Closed
Closed
Closed
Closed
Mot Closed
Mot Closed
Closed
Mot Closed
Closed
Mot Closed
Closed
Closed
Closed
Closed
Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed
Mot Closed

F

18,80
18,80
18,50
19,80
3,30
3,30
3,30
3,30
3,30
19,80
19,80
18,80
18,80
18,50
2,20
2,20
2,20
2,20
2,20

Document Actions

SDV and

10,00

E Chevron

o | BDV Report ‘
=l
5

10,00 Valve search filker
4000 % Group If—'«ll
10,00
10,00 C valve [l
10,00 Search events by
10,00 & Time R e i
10,00 ime R.ange Quankity
10,00 Start [01/05/2016 x| oo:ooo0 =
10,00
: m l == = |
10,00 End  [19/05/2016 =] 235989

10,00 H Last events per valve

10,00
10,00 Search |
10,00
10,00
10,00

Emergency Valves

Monitoring:
Analysis Report
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Lessons Learned: The Pl Tools Can Be Powerful

' Pl Coresight
. Pl Web API

‘ Pl Notifications
Pl Event
S Frames Complete and
Pl Asset organized
4 Analytics surveillance
PI AF tool

® P| Data Archive
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Next Steps and Future Plans

@ Expand Pl AF structure with new data being added to the Pl System;

() Implement new dashboards according to demands;

@ Implement Pl Notifications to automatically send important data to engineers;
@ Train engineers on the implemented tools using the Pl System;

@ Implement a modern Web Monitoring Portal to integrate and expand Pl System

applications with new capabilities.
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Frade Operation Dashboard Bem-vindo, CT\acxc!

Q
Subsea Overview
& Subsea Overview

-
@ Slug Catcher

Actions »

o R o il » Ll Well Oll Production - Barrels per day
"~ FRADE SUBSEA PRODUCT

Well Oil Production

Web Portal Prototype:
Custom and Optimized
Applications

bhi/d

© 2016 - Chevron Brazil Application
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Enhancing Monitoring Capability in Frade FPSO
Using Pl Tools

Chevron

Chevron

COMPANY and GOAL

One of the world’s leading oil producer wanted to improve its Frade r Dlx
FPSO monitoring capability and information quality through the PI a

System. Enginesring and Software
Increase efficiency in data management; Data structured in a hierarchical asset Reduced in 50% the development efforts
Provide structured data to support the model on PI AF and PI DA revision to and duplicated tasks;
development of better applications; correct and expand data; Optimized system maintenance, security
Increase data quality and availability; Applications with new capabilities LU 7

provided by Pl Asset Analytics, Pl Increased Data Quality on 90%;
Event Frames and Pl AF.

Enhance monitoring capability;

Provide relevant data to support decision nerzaEcr GelllearEen Deteen oifize

making; Dashboards publication on the web and offshore through the PI System;

using PI Coresight; 5% lower consumption of chemicals,
which represents $15,000/month;

Increase collaboration between teams.
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Contact Information

8 lldemar Ferreira 8 Tarik Siqueira

lldemar.ferreira@chevron.com tarik.sigueira@radixeng.com.br
Engineering Applications Support Control and Automation Engineer
Analyst Radix

Chevron
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Credits / Project Team

CHEVRON

Carlos Britto lldemar Ferreira

Technical Computing Engineering Applications Support
Supervisor Analyst

Patricia Matson Marcelo Gonella

Facilities Engineer Application Support & Data

Management Specialist

Eduardo Ache
Process Engineer Gustavo Marsola

Production Engineer
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Credits / Project Team

RADIX

Alexander Clausbruch
Oil, Gas & Energy Director

Bernard Cruzeiro
Project Coordinator

Daniel Souza
Project Engineer

Joao Zaiden
Project Manager

Tarik Siqueira
Project Engineer

Tiago Silveira
Project Engineer
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ALt RN
Danke

Merci Gracias

Thank You

HOMES

Cnacunbo Obrigado




Questions

@ Please wait for the

microphone before
asking your guestions

@ State your
name & company
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