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Einstein discovers that time is actually money.
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Business Challenge

High Cost - $80,000/d to $1,000,000/d

* Reduce Drilling/Completion Days
— Drilling — 20 to 25 days
— Completion — 50 to 70 days

Current focus — Depth Based Analysis
Compare Shifts, Crews, Drilling Outfits
Noise in the Data
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Background and Terminology

o Stick-Slip

» Rotating Drilling
 Sliding

* Tripping In/Out
* On/Off Bottom
* Other Types of Events ...
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Completion - Fracking

* Process
— Blast
— High Pressure Fluid
— Plug
« Stages
— Typically 1000 ft it

roximately 1000
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The Approach —
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. F I I Ve I I t F ra I I I e S E---{ ‘ =t il 1 —] 24:11:41:12 4[1/2014 2:00:00 AM 4/25/2014 1:41:12PM
1| P sliding 0:19:00 4/1/2014 2:40:00 PM 4/1/2014 2:59:00 PM
i rotary ... 440:33 4/1/2014 3:33:45PM 4/1/2014 8:14:23 PM
i sidng | 0:28:30 4/1/2014 5:23:04PM 4/1/2014 5:51:34 M
= stick-slip | 0:03:30 4/2/2014 5:59:00 AM 42/2014 6:02:30 AM
—
=i sidng || 0:20:33 4/3/2014 3:42:00 AM 4/3/2014 4:02:33 AM
= rotary ... || 5:10:26 44/2014 1:33:23 AM 44/2014 9:43:43 AM
=i sticksip | | 0:00:51 4/5/2014 3:33:45 M 4/5/2014 3:34:36 PM
i siiding | 0:22:01 4/12/2014 10:41: 10 AM 4/12/2014 11:03:11 AM

— Triggers for Well Events

)
General | Atirbute Templates | Ports  Ansys Templates |

el —
Anahsis Ty Expression.  Rollp (5 Event Frame G

Example Element: Dl

Event Frame Template: [Rotary Drilg El
(5] ]

Hame Expresson ae |

Deotnchangs | (Abs(Tagval('Hole Depth®,*')) - Abs(Prewial( Hole Depth',’*-285°))) ®

StartTrigger |DepthChanges 0.1 AND “ROP'> 8.1 AND “Top Drive RPH'> 15 AND Lefe("Well Nome',4) = "kell”

Endirigger | "RCP'> 8.1 AND *Top Orive RPH'< 15 AND Left(’Well Mame',d) = “Well”
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Step 1. Model the Drilling Rigs

Rig
‘General  Attribute Templates |Pﬂr13 | Analysis Templates |
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|# i % hame &/Desaription | Default Value
B (@ Template: Rig
<& Bit Position oft
& Bit Weight 0 kb
<& Block Height 0ft
£ Diff Press 0 psi
& Flow In Rate 0 gpm
i Hole Depth oft
& Hook Load 0kb
& Midas Number
<& Mud Weight In 0 Ibjus gal
(ﬁ Pump Pressure 0 psi
GF ROP &0 ft/h
& Top Drive RPM 0 rpm
<& Top Drive Torque 1 Ibf-ft
=g Well Name 0
<& Well Name State
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Step 2: Define Critical Well Events

B =t el 1 — 24:11:41:12 | 4/1/2014 2:00:00 AM 4/25/2014 1:41: 12 PM

- = Siding | 0:19:00 4/1/2014 2:40:00 PM 4/1/2014 2:59:00 PM

------- = Rotary ... | 4:40:35 4/1/2014 3:33:45 PM 4/1/2014 8:14:23 PM

"""" == Sliding | 0:28:30 412014 5:23:04 PM 412014 5:51:34 PM

------- = stick-Slip | 0:03:30 4/2/2014 5:59:00 AM 4/2/2014 6:02:30 AM

------- — siding || 0:20:33 4132014 3:42:00 AM 4/3/2014 4:02:33 AM

------- = Rotary ... | | 8:10:26 4/4/2014 1:33:23 AM 4/42014 9:43:49 AM

------- — stick-Slip | | 0:00:51 45/2014 3:33:45 PM 4/5/2014 3:34:36 PM

- =i Slicling | 0:22:01 4/12/2014 10:41:10 AM 4/12/2014 11:03:11 AM

....... ] i | fed@enn AMAIINAA 9:41.795 AR AMAMNAA D EO.TA AR |
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Step 3. Discover Performance Problems

Rig
General | Attribute Templates | Ports  Analysis Templates
| Name: IRotar}r Drilling Trigger
& | MName Description: |
H Sliding H Categories: [
H  Stick-Slip Trigger Analysis Type: ( Expression ( Rollup (% Event Frame G
H Well Trigger

Example Element: Drilll

Event Frame Template: | Rotary Drilling e
_I J Evaluatel

Mame Expression Value

DepthChange (Abs(TagVal('Hole Depth',"*"}) - Abs(PrevVal('Hole Depth®,'*-28s5"))) @

StartTrigger |DepthChange> ©.1 AND "ROP'> ©.1 AND 'Top Drive RPM'»> 15 AND Left( Well Mame',4) = "Well™

EndTrigger 'ROP'> @.1 AND 'Top Drive RPM'< 15 AND Left('Well Name',4) = "Well"
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OSlsoft Products Used

AF (2014)

Asset Based Analytics
Event Frames
OLEDB Enterprise
Coresight

DataLink

]
v U U U U U
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Results

* Analyzing Results
— PI Coresight
— Microsoft PowerView
— PI DatalLink

N
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Pl Coresight

/2 PI Coresight - Drilling - Internet Explorer L =1
%\  [@ o fosii2/Coresight/ Dispiays/10010/Drilng P (2 - A A
Pl Coresight & ‘ ‘ ‘
©ficomsont  i|o[e| B
New Undo Redo Messages Help
Home b Drilling and Completion b Drilll b Service Crew 1
E @ = Drilll{Midas Numbe | | Drill{Well Name
& AcTC
& ACT-D
@ ACTS ® DrillljHole Depth | © Drill1[Top DriveRPM | & DrillL{Top © DrilROP | ® Drill1|FlowIn Rate
e 8197 ft -527.06 pm ) 0 ft/h 50354 gpm
18,000 200 4,000 1,000
& BMmP-T
& po-61 14,000
o el ! indd]
B 10,000 T B
& DEN-1
8,000
&b DEN-2
6,000
& DEN-4
4,000
& DP-GT
2,000 ] n h
& Dp-sT
& o1v-D E -2,000 -1,200 -10,000 -1,000 -1,500 I I 7
& prv-p { |4/2/2014 12:00:00 AM 42d 5/14/2014 12:00:00 AM
G own-o E ® Service Crew 1[Stage Number | © Service Crew 1PSI-C | * | © Service Crew 1|DEN-1 I ® Service Crew 1DEN-2 | O Service Crew 1{DEN-4 | & Service Crew 1[DP-GT | & Service Crew 1{DTY-D | ¥ Service Crew 1[DTY-P
< Stage2 1,290 0020979 748 010217 53209 42833 42586 ’
& rerp 2 2,500 9,000 2.5 -7.48 2.5 6,000 50 50 2.5
& HvD-P
i iii 16
14
Related Assets/Events (4/100 2
1 A
Cart @ |os B
Drag symbols here for later use o ﬂ A
0.4 [
T u um )
: . +
0 -500 O 0 -7.49-050 000
4/2/2014 12:00:00 AM 42d 5/14/2014 12:00:00 AM
| &/2/2014 12:00:00
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Overview of Drilling Events

Rig i3 EF Type

Duration of Drilling Events

| min || | [ Fotar Diling ]~
| iz | | Shiding

(blark] Stick-Slip - ,_.E
well Name __E_
| et |[ wellz ) —
| wenz |[ wreid ) . —
[ Wells |[[relis ) e =
| wlell? |[ wels )
| wiels |[ tblank )

R

“

s
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s
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-
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-
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i
e
e
-
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e

e

setaryor

i

sotaryoris
Rotary D
®otary D

W

L

° 00 000 1300 2000 zo =00 =0

g Events Number Stick-5Slip Events
0z 433

Row Labels | ~| Avg Duration Sliding Status Average Duration Rotary Driling  Average Duration Rotary Driling Status  Average Stick-Slip Average Stick-Slip Status Number Sliding Events  Number Rotary Dr
el 470 7270 8.13

‘el 463 @ 70.82 O 8.91@ 407 106 448
‘el 484 @ 37.74 @ 1E D 333 04 456
‘elld 471 70.35 O 313 @ 361 36 454
‘el 035 @ 3370 'O 3425 08 460
el 6.03 @ 4O 543 @ 181 T 14
‘ell? 1750 60.710 nET @ 236 91 423
welld 8.25Q@ 35.69 @ w480 221 6 461
‘el 422 @ 10.31 18230 381 04 455
{blank) 156 @ 1

Grand Total 276 O 84610 1250 5921 886 3710
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Overview of Completion Events

Or

g Crew

| Seruice Craw 1

| Service Crew =

|
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[bEl=ank]
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Srage Mumber

| Stage1

| Stagez

| Stagex

| Staged

=
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‘o pletion Stage - Drill -
Completion Stage - Drilll -
Completion SEage - DRtz -
Campletion Stage - Drilll -
Complenion Stage - Dl -
Campletion Stage - Drillz -
Completion Stage - Drilll -
Completion Stage - Dz -
Campletion Stage - Drillz -
Completion Stage - Drilll -
Completion Stage - Dz -
Campletion Stage - Drilll -
Completion Stage - Dril? -
Campletion Stage - Drillz -
Completion SEage - DRtz -
‘o pletion Stage - Drill -
Completion Stage - Drilll -
Completion SEage - Drell -

Stagel
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- 0180819 az:

- P01s08-10 19:
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- BO1806ZTF 11:
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- BO14540 T-3@ 13:

- BO140805 11:

- P01.s.08-23 18:

- BO1 840 58 1E:
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- 0180 F-10a3:
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Drilling Event — Ad hoc Analysis

Rig b3 EF Type %
Diilld Ritary Drilling A Duration of Drilling Events
Diill2 Sliding StickSip - DrllL - 2034 06-75 18,1413 em——

‘Stick-slip - Drill1 - 20140525 11:48:17

[blank) Stick-Slip v Stick-slp - DrillL - 20140628 944207

‘Stick.gip - Drill1 - B14.06.73 210711
‘Stick-slip - Drill1 - 2140623 17:26:08

Well Name h 4 ‘Stick-Slip - Drill1 - 2140523 120757
- ‘Stick-Slip - OrillL - 20140623 04:08:28
‘welll Well2 Stick-Sip - Drill - 20140622 21:5545

‘Stick-Slip - Drilll - 2140622 15:08:53

Wiell3 wield ‘Stick-Slip - Drill1 - 2140522 032254

‘Stick-sip - Drill1 - 20140622 02:3321

el el Seck i <ol - 2024 0521 291550

P —
Well? el Stick-Sip - Drilll - 2014 06-21 05:23:34
el blank] Sk ol - 034 .21 2812

‘Stick-Slip - Dril1 - 20140520 222205
‘Stick-Slip - Drill1 - 2140520 17:07:14
‘Stick-Slip - Drill1 - 20140520 0425:39
‘Stick-Slip - Drill1 - 20140520 00:20:33
= ‘Stick-Slip - Drill1 - 214 05-19 17:5821
‘Stick-Slip - Drill1 - 20140519 03:33:43
‘Stick-Slip - Drill - P14.06-18 22:16:31
‘Stick-sip - Drill1 - 20140618 00:29:17
‘Stick-Slip - Drill1 - 214 05-17 18:52:10
‘Stick-slip - Drill1 - 2014 05-17 1322:30
‘Stick-gip - Drill1 - 3014.05-17 Q87826
‘Stick.gip - Drill1 - B14.05-17 021055
‘Stick-Slip - Drill1 - 2014 05-16 2323:14
‘Stick-Slip - Drill1 - 2014 05-16 17:38:50
‘Stick-Slip - Drill1 - 214 05-16 132743
‘Stick-Slip - Drill1 - 20140516 09:55:10
‘Stick-Slip - Drill1 - 214.06-13 17:15:59
‘Stick-slip - Drill1 - 2140613 14:43:39
‘Stick-sip - Drilll - P01406-13 12:51:56
‘Stick-sip - Drill1 - 201406-13 10:18:08
‘Stick-slip - Drill1 - 2014.05-13 07:11:15
‘Stick-gip - Drill1 - 3014.06-13 02:53:23
Stick.gip - Drill1 - 3140613 021379
‘Stick-slip - Drill1 - 20140513 002322
‘Stick-Slip - Drill - 20140512 222627
‘Stick-Slip - Drill1 - 2140512 18:45:39

Stickgip - Drilll - J014.06-1 14:583] m————————
o E 00 150 00 30

Row Labels E Avg Duration Sliding Status Average Duration Rotary Dri Average Duration Rotary Driling Status  Average Stick-Slip Average Stick-Slip Status  Number Sliding Events Number Rotary Drilling Events  Number Stick-Slip Events
welld 3130 454

Grand Total 9130 454

4
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Drilling Event — Search based on Duration
O

Duration of Drilling Events

Value Filter (EventFrame) ?

Shaw items for which

OSlsoft. REGIONAL SEMINARS
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Drilling Event — Search based on top 10 events

Rig A4 EF Type
o ] [ Rotary Difing ] w Duration of Drilling Events
Drill2 Sliding ,
(blerk] Stick-Si N stp on-ecc ez [ Top 10 Filter (EventFrame) :
Well Name b4 e
Well Well2 |Top El | 10 lE" | Items El by | Duration El
wel3 welld
— \or g
elell? welld
et k) e~
O ———
P .T
Rotary Oriling - DrilL - 2014 06-12 16:07:47 _
] 100 00 00 400 500 &00 0
L
Row Labels E Avg Duration Shiding Status Average Duration Rotary Diiling  Average Duration Rotary Driling Status  Average Stick-Slip  Average Stick-Slip Status  Number Sliding Events  Number Rotary Drilling Events  Number Stick-Slip Events
Welld 4710 70350 a0 361 35 454
Grand Total 47110 T0.35 O 9130 361 98 454

17
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Drilling Event — calculate the average duration for
each event type

Rig A 4 EF Type

[ el J [ Ratary Driling |~ Duration of Drilling Events

Diil2 Sliding stk S -Drl - 2014 0525 220 P —

‘Stick-glip - DrillL - 2018 0524 02:1 116
[blark) Stick-Slip v ‘Stick-gip - DrillL - 2018 0523 150337
‘Stick-glp - Drill1 - 2018 0623 020353

‘Stick-Sip - DrillL - 2018 0522 1
Well Name T, ‘Stick-5ip - DrillL - 2018 0522 01:39:16
‘Stick-5ip - DrillL - 20180521 09:56:20

‘stick-5ip - DrillL - 2018 0521 Q2:09:12

el ell2 ‘stick-5ip - DrillL - 20180520 17:26:16
welld walld ‘stick-5ip - DrillL - 20180520 010331
‘stick-5ip - DrillL - 2018 0519 11:28:10

WelS Wl ‘stick-5ip - DrillL - 2018 05-18 01:58.23
‘stick-5ip - DrillL - 2018 0517 15:20:58
wellT whelld ‘Stick-Sip - Drill] - 20140617 060558
‘Stick-5ip - DrillL - 2018 05-16 21:5323
welld [blank) ‘Stick-5ip - DrillL - 2016 06-16 120106
‘stick-sip - DrillL - 2016 06-13 17:03:17

‘Stick-glip - DrillL - 2014 05-13 12:48:56

‘Stick-slip - DrillL - 2014.05-13 07:1 115

‘stick-slip - DrillL - 2014.05-13 Q2:2 135

Gasame v ‘Stick-gip - DrillL - 2018 05-12 22:53:09
‘Stick-gip - DrillL - 2018 05-12 160729

Sliding - DrillL - 2018-06-25 10:30:20

sliding - DrillL

sliding - DrillL

siiding - DrillL

sliding - DrillL

sliding - DrillL

sliding - DrillL

siiding - DrillL

sliding - DrillL

Sliding - DrillL - 2018-06-19 15:14.:39

Sliding - DrillL - 2018-06-19 05:56 0

sliding - DrilL - 2018-06-18 1

sliding - DrilL - 2018-06-17 1

sliding - DrillL - 2013-06-17 03:08:55

Sliding - DrillL - 2018-06-16 00:50:00

sliding - DrillL -2018-06-13 14:11:52

sliding - DrillL -2018-06-13 01:17:25

Rotary Oriling - Drill1 - 20180622 10:25:16

Rotary Oriling - Drill1 - 20130620 00:1 6:22

Rotary Driling - DrillL - 20180617 03:1 137

Rotary Driling - DrillL - 2018 06-13 11:08:58

Rotary Driling - DrillL - 20180612 15:02:37

o 100 0 00 400 s00 600 o

Row Labels [1| Avg Duration Sliding Status Average Duration Rotary Diiling  Average Duration Rotary Driling Status  Average Stick-Slip Average Stick-Slip Status  Number Sliding Events Number Rotary Drilling Events  Number Stick-Slip Events
welld 4710 T0.35 O 3130 361 35 454

Grand Total 4710 T0.35 O 3130 361 38 454

4

OSlsoft. REGIONAL SEMINARS

© Copyright 2014-15 OSlsoft, LLC.

18



Completion Event — Search for completion
events on a Well

Drilling Crew

| Service Crew 1 | -~
Service Crew =
[blank] ~
Srage Mumber
| Stage=1 1
[ Stagez 1
[ Stages 1
| Stage=d ]
wWell Mame b
el ez
el [ il 1
wellS il
el wells
wells Blank]

OSlsoftt REGIONAL SEMINARS

Compietion Stage - Drilll - Service Crew 1 - 201640
Complstion Stage - Drilll - Service Crew 1 - 2018407
Completion Stags - Drilll - SErvos Cree 1 - 201407
Campletion Stage - Drilll - Service Crew 1

1zoo000

1000000

=ooo0a

suoo0a

saoo0a

za0000

o
stagelr  scages

17 ar:i1ems

Total

0.8 Oz 1235

- 20180809 13:13:55

S _

00000 apoooo EO-0000 BO-DDOO 1000000 1200000

Service Crew 1




L}
I I D at a.L I n k Explore Events v
Database Event name
A B C D E F G H [\OSIBI3\Calgary Seminar 2014 | - |
L |
1 Search start Event template
. [Rams1B53 | [ stck-Slo v]
: Sample Drilling Report Soxchend Eerertrane
3 StartTime  *-500d [ Raws'sB84 | - \
. = |
4 |EndTime  * [ Limit to database level " ErentieneiEe v ‘
5 EFType  Stick-Slip
5 WellName Well3 (=] Mor e cpins
. Event category Search mogde
7 |Duration 5 |‘ v| |adive in range V‘
8 Minimum duration Sort order
g |'Haws'!$B$T-’ | |start time ascending Y] ‘
Maximum duration
| |
Event Primary Drilling setribute value fiters
10 Event name Start time End time Duration  template element  EF Type Crew EF| | Aibue Operstor_ Value
1 Stick-Slip - Drill1- 2014-06-03 16:01:  03-Jun-1416:01:15 05-Jun-1423:0227  27:00:12 Stick-Slip ~ Drill1 Stick-Slip  Service CrevSti E’:s Y]m |v RowssBso
vi= v $B3
12 Stick-Slip - Drill1- 2014-06-0200:43:  02-Jun-14 00:48:27 03-Jun-1402:35:19 12:06:52 Stick-Slip ~ Drilll Stick-Slip ~ Service Crev Sti = " ”
13 Stick-Slip - Drill1- 2014-05-26 21:39:  26-May-1421:39:18 27-May-1412:35:38 014:56:20 Stick-Slip ~ Drilll Stick-Slip Service Crev 5ti v v
14 Stick-Slip - Drill1- 2014-05-22 14:31:  23-May-1414:31:13 24-May-14 20:07:28 25:36:15 Stick-Slip ~ Drilll Stick-Slip ~ Service Crev St v v
15
16
17
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Future Plans

« Expand Pl Event Frames Template

* Expand Analyses
 Create Performance KPIs

OSlsoft. REGIONAL SEMINARS
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Conclusion

 Abllity to Analyze Operations
— Event Frames
— Analytics
— Bl Tools

« Shorten time for Drilling and Completions
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Word to the Wise

"Everything should be made as simple as possible,
but not simpler."

N
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Q

Questions

Please wait for the
microphone before
asking your question

Please state your name
and your company

D
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