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From well to topside, how to manage

testValue NODE_TYPE HP_LP
B Flowline B Header M Mixing Point W Well HP LP
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Data from one well/sample-point
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Same well, events marked
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Same well events, outliers and smoothed line
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* Tsmodel, with forecast
* Mainly to get all days imputed

* Smoothing with Loess, to find large outliers

* Remove outliers and smooth again

* Adaptivereg to find breaks in data and get linear trends

* TSModel forecast to get data at all days and calculate risk

Results Loess2
SR excl. Events to max date - Result tsmodel
Input: Loess (1) + AdaptiveReg If date<max

Sample TSModel (1) outlier Loess (2) + TSModel (2) then loess2;
results analysis outlier Else TS2;

P e W analysis
Excl. Events SXCL EVENES Output: Knots Output: ToUse
and Outliers
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The code - TSModel

proc cas;
session mysession; . .
[ ) L]
loadactionset "timedata"; ACt I O N Set . t Im e d ata
action runTimeCode / . .
table={caslib=..., name="preProcessedData", groupBy={{name='SAMPLE_PARAMETER’}, etc.} } ¢ ACt | O n:r u nTl m e CO d e

objOut={{table={caslib=...., name="result_tsmodel", replace="true"}, objRef="'outFcast'} }

seasonality=7 L Pkg: TSM
timeld={name='SAMPLE_DATE', FORMAT="_DATA_"}

interval="Day"

series={'SAMPLING_RESULT_excl_event’} ¢ D ec I are o bJ e Ct TS M

require={{pkg='"TSM'}} .

code=" * mySpec SetOption method
declare object myModel(TSM); . .
declare object mySpec(ESMSpec); b M y M (@) d e I Seto pt 10N h orizon
rc = mySpec.open( );
rc = mySpec.SetOption(''method", "best");
rc = mySpec.close( );

/* Setup and run the TSM model object */

rc = myModel.Initialize(mySpec);

rc = myModel.SetY(SAMPLING_RESULT_excl_event);
rc = myModel.SetOption("'horizon", intnx( "year", today(), 1, "end")) ;
rc = myModel.SetOption("back",0);

SR excl./Events
Input:

rc = myModel.SetOption("alpha",0.05); Sample TSModel (1)
rc = myModel.Run(); results

/* Output model forecasts and estimates */ Excl. Events
declare object outFcast(TSMFor); ;

rc = outFcast.Collect(myModel);

‘“
’

run;
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The code — loess and outlier analysis

' | | * PROC LOESS

* Input: sample result excluding events
* Qutput: predicted and residual

* 9.4 procedure

A g * DATAPREPROCESS.OUTLIER
* Input: residual

* Method: IQR

* scaleMultiplier=1.5

20

SAMPLE_DATE

——— event @ Normal @ Qutlier @ Event Qutlier?

Results Loess2
Input: : Loess (1) + O (DS I AdaptiveReg If date<max
Sample TSModel (1) outlier Loess (2) + TSModel (2) then loess2;

results analysis outlier Else TS2;

analysis
SR excl. Events Y
and Outliers
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The code — ToUse and Knots

loess_p2 to_use_p
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SAMPLE_DATE SAMPLE_DATE
— |oess_p2 @ Normal @ Event @ Outlier Outlier? =— eyent ——EET e IUTTERGE Nt @ Outlier Outlier? e—— cyent
ngl::asxl'gsszz - Result tsmodel
Input: Loess (1) + AdaptiveReg If date<max
Sample TSModel (1) outlier Loess (2) + TSModel (2) then loess2;
results analysis outller. Else TS2;
analysis
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Output: Knots

Output: ToUse
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The code — ToUse and Knots

* TSModel

* Input: loess2 to max date

°* PROC ADAPTIVEREG

y * Analyse knots

* 9.4 procedure

——— event @ Normal @ Outlier @ Event Qutlier?

Input: Loess (1) + o i ol AdaptiveReg If date<max

Sample TSModel (1) outlier Loess (2) + TSModel (2) then loess2;
results analysis outlier Else TS2;

analysis
Output: Knots

Output: ToUse
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The code — outer structure

* Need to run complete sample history ‘

e Around 1300 unique keys
* 1.5M rows -> 66.8M rows

* WhereTable °. .

* To control selected keys to analyse and to delete
and append to final table

20 A

* Delete/Append to promoted table
* CAS action table.deleteRows T e e et

{name='SAMPLE_PARAMETER'}, etc.}
}

SAMPLE_DATE

156 p mm——— adapReg_p

& SAMPLE_LOCATION & SAMPLE_PARAMETER () LAST_SRC_MODIFIED_DATE £ Run_expantion_Flg
2/75-28 coz2 2AMAY2022:00:00:00 TO_BE_RUM
2/75-28 H25_MASS 2AMAY2022:00:00:00 TO_BE_RUM
2/TA-14 coz2 23MAY2022:00:00:00 COMPLETED
2/7A-14 H25_MASS 23MAY2022:00:00:00 COMPLETED
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Well events, outliers and smoothed line

’ m Il
¢ Same we
150 4
-
J
125 4 4 ,
[ Frequency samples
B r l o e
o 100
p > >
100 + 30
L
[
® 60
75 4
40
20
50 A
Jul lan Jul Jan Jul Jan Jul Jan Jul 0
2018 2019 2020 2021 2022 2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
SAMPLE_DATE
Year
event @ Normal @ Event @ Outlier? Outlier w—— o use [ =— sdapReg p
' Different well
40 Frequency samples
50
o » p
® [ ]
L J

Jul Jan Jul Jan Jul Jan Jul Jan Jul
2018 2019 2020 2021 2022
SAMPLE_DATE

2011 2m2 2014 20ms 209 2020

event @ Normal @ Outlier @ Event Qutlier? to_use p e sdapReg p

Year

»
June 14, 2022 ConocoPhillips




The verification/check latest samples dashboard

EKOFISK | ELDFISK | EMBLA | TOR Plant » 2/4M-23 - Location v len - Scale -
Select Year 06Jan2022 to 10May2022
O, ®
Years v 06Jan2022 10May2022
SAMPLE_DATE ~ SAMPLE_LOCATION WELLBORE_OR_SAMPLE_POINT Sample_count alarm_value MNormalizedAlarm Now
10May2022 2/4M-23 2/4-M-23 10 11 Lo [N | -
04May2022 2/4M-23 2/4-M-23 10 0 0.00 | | | | —
30Apr2022 2/4M-23 2/4-M-23 10 0 0.00 || | | —
18Apr2022 2/4M-23 2/4-M-23 10 é 0.60 | | | | —
12Apr2022 2/4M-23 2/4-M-23 10 13 1.30 - | —
06Apr2022 2/4M-23 2/4-M-23 10 8 080 [N | | -
03Apr2022 2/4M-23 2/4-M-23 10 10 1.00 [ | -
SAMPLE_PARAMETER SAMPLING_RESULT _last to_use_p direction Flag_name v ANALYSIS_PURPOSE
114 - Scale
2.8K - Scale
16K - Scale
230 - Scale
661 670 [AtPred Normal lon - Scale
333 337 AtPred Normal lon - Scale
38 37 AtPred Normal lon - Scale
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