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California Resources Corporation (CRC)
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CRC'’s Digital Journey

Collecting and Automated Data
storing Data Analysis
Manual Data Automated Work
Analysis Generation/Changes
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Business Challenge

Market pressure forces CRC to continually find innovative
ways to reduce cost and increase process efficiency

Engineers spending majority of their time looking for information
instead of analyzing

Massive amount of data, of varying quality, in different systems and
models that don't communicate with each other

Tedious and non-standardized manual processes
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Smart Operations Initiative

“Codification of organizational intelligence”

Can we leverage existing systems to reduce time and
money while also improving performance?

Build tools to combine data across systems and improve analysis

Replace manual processes with more effective automated systems

Make decisions and actions transparent with KPIs and reports
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Project Use Case: Maintenance of Water
Injection Wells

How do gou determine when to service 1000s of wells that are
running 24/7 with different operating requirements?

Old Process: Engineers manually review each well

EH P S
Data Sources Analytics Notification
- Excels .  Engineers . « Calls and _ 4l * None

emails
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Components Used

New Process: Standardize and automated the collection of
data, the monitoring and analysis of candidates for
maintenance and creation of a ranked recommendation list.

Data Sources Analytics Notification Reporting

* PIAF * PI Notification * Pl Vision
» Tibco Spotfire

* Pl Data Archive
* SQL Server
 Static Files
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Recommender Data Flow

Pl Data
Archive
Streaming g

flow and
pressure
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Server
Target
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Tracking Value: Automated KPI

Example Chart
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Tracking Value: Automated KPI

Example Chart
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Tracking Value: Automated KPI

Example Chart
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2019 Results
A an 1
t 22% 115,000 ‘ $1 M

# of Jobs Bbls of oll W ellwork Cost

* Built process framework for future projects
* Demonstrated potential of digital transformation
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DEMO

Smart Operations
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Pl Vision - Smart Operations Dashboard
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Well Maintenance Dashboard

Qi vision
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AF and Analytics

Elements 208 Fie Vew Go Took Help
g :ﬁm:‘ & General Child Flernents Atrbidtes. Posts  Analyses, Nolifcaion Rules. Version B vt 1% Quey Dute - O G B vk D B chesein 37 sl D New evpiae ~
B o aen wels r A T s A TG oo e
g :rummzjml::l;{el\s [#1 = o & name ~ Value ‘ s ltlmmwm | Wame [ Tem shutin
v Sty We D
jection 5 Category: <None> © 1 tere
T oy ok e T } 7}"‘“‘“"’““‘”“"’ [Ep—— Cotgeries | shedtiernen mnwatfcoon
@ %+ |47 90 Doy Downtime Net 86L Effect e Faled Bt Tarks =
| - 04 Clr e W Tk Jw Daly Zokulstions. AnilsisType @ Bession () Ralp () EventFrame Geeratan ) S0C
Siee |4 ot Gt then B Gy | o R Mon Sy o voumime s ] Ensas anaysesinen et fam et
2+ | G 90 Dey Bwent Count 3 [ 0 Domine Flsg Tinestang
- 8 Irpton sl gl
& Doly Calclatons_dally_psi 128208 } E . o Dounime Hous e
P AR 7 o 7 & e e s H Coml kg
<o g Dally Caloltions_runtime._dors Galc Falled | o Jateg Aump 0 Houl s
o | 54 e et B
b ivmai) S [ o U e Tt H st e
& Down Well Crtei Tive | = o Lo i e 0 et i ol
=~ 8 tecon v i e
e = B = H
- Jw shert fom s i
0%+ g Downtme L hou shutdown 0 e g
g oot | R F1 3 s S shut the stmps
@a g Downtime thr Flag Sutdown } e
=+ & ometmecon o R
* i Downtme Hours 075h } ~ BtealTes
024 g Downtime duration stutdown |
=+ @ Howly Calculation_hourlypsi: 619.93 psi }
* ¢ & InjBPD Below Target 0 bbijd |
* ¢ & Injecton Well Calcuiations_DallyFlowRate 2039 bbjd | &
. | &
a+ | @ Injector Downtime NetseD Sutdown |2 i
@2 s @ Injector Downlime_NetVolume Shuldown 4 B foumer =
= Mm. -
o 1Pl Achive pirlongbsach crc.com 1 B
=+ g Short Term Shutin Counter o 1 a'h::;';wrmcn- Folte
24 ¥ hort Term Shutin_Deviation » ) Feprsicn Outpu ke
- ol Al Caisgris Ingee iy . .
evition cnie Shed Ty e Bty
e e Fr Bl deciat Injecticn Nell Caleulations DailyFloRate - Target Tate ®
0 %+ @ Shutin Start Time Stamp_ShtinStartTime ‘Shutdown = j‘x'“‘""‘"ﬁ:'::“ﬁ Ueviaticepercent  |Devigtion/'Target Rate’ P— . &
R N -
034 g shutin ime stamps_Shtinendrime shutdown 2 ratin ot oottt | ({2 Soittin baos Seai o 8 smtine gty T - ®
e > F TineST( Short Tern Shut-in deviationfercart ', ,-8.35) > & than B else
ias R neck %o sen i thare hax bewn = dowrtie svent in the lrst 22 ®
. = Cellr Number 0 - (TineGT('Dountine Check','t-14d", 'c',8) » €) then B else 1 s
ocati Chaffee Creck o zam 17 .
bl . e 1 e [
= el L 5 {"Dountine Hours' Date’ » **-14¢') v ‘Dountine Erd Date’ > **' then 0 slse 1 &
*  [Blions nte 4 R e, ¢ " sddec b-cot sng VR targat . ®
Py oo ety i 3 i Herian:ss uta Gheck pisars check max( poch 8 Gode TrigEer s 7001 T Trggar) LELEQ Dukzn Tegsd
= i PoolB Code Trigger 1 shutincaurter shutincriteria ¢ © then 1 else @ st T S iy G &
* 2 Pool IVR Trigger 1
s s <l poo compl oo
B 2 WelName 28
8 ) Category: Calculations
*  Foaytonl 997 bbljd
O % Ingres Inj Rate - Date No Data
= @ Injecivity 158
"+ @ Pl Data Check_picotn_check 1
=+ @F Pl Data Check Yesterdays_Total DM 602 bbifd
T & Yesterdoy Total 2099 bbijd
® L Yesterday Total - Ingres Table 199999 bhf
5 ) Gtegory: Fiow 5 Homents
= & avesage Daily How Rate 2041 bbijd —Event Frames
: e R

OSlsoft.
PlWorld san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC 16



Spotfire Repor
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Next Phase

« Expand Pl Asset Framework
« Condition based maintenance
* Dirilling analytics

« Data quality validation

* Reservoirforecasting




Automated Recommender System

CHALLENGES P SOLUTION ? BENEFITS
Consume real-time Combine different Reduced man hours
data from 1000s of data sources into Pl needed to review
wells, each with AF to analyze and wells

different operating auto-generate a Completed 22% more
parameters to recommendation list jobs than before
determine Regularly scheduled Increased injection =
maintenance blishing of Increased oil, save
requirements pu 9 Sed off, sav

recommendation $1M on maintenance
with PI Notifications

inconsistent and time consuming. From there, we automated and standardized the data collection,
data validation, and analysis leveraging systems and technology we already had, to optimize the
process, reduce the man hours and improve the results.

‘ ‘ To find a successful use case, we focused on a pre-existing process butis manual, tedious, , ,
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Contact

« David Nguyen

» Data Scientist

« California Resources Corporation
« David.Nguyen@crc.com
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