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Who We Are ;; PLAINS

ALL AMERICAN

Plains All American (PAA) is a publicly traded master limited partnership that owns
and operates midstream energy infrastructure and provides logistics services for
crude oil, natural gas liquids, natural gas and refined products.

PAA owns an extensive network of pipeline transportation, terminalling, storage
and gathering assets in key crude oil and NGL producing basins and transportation
corridors and at major market hubs in the United States and Canada.

Plains Gas Solutions (PGS) is a Houston-based midstream resource management
company that designs and operates gas processing and condensate processing
plants to help producers optimize revenues and minimize costs

PLAINS GAS

i 8 SOLUTIONS
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Plains Asset Base

i Crude Storage
O PAA PI Servers
B NGL Storage
_ O PGS PI Servers
R S SATCHENAN m» Natural Gas Storage
-EJ y
=) EDMONTON
= @8 Refined Products Storage
" KERROBERT
CALGARY o s e @=2 Crude by Rail Capability
] a5 N
% &= NGL by Rail Capability
i  MANITOU
' VAN HOOK = 1
11l Condensate Processing
i 5 s
e ij -
g E|| NGL Fractionation
RN ELH Natural Gas Processing
SALT LAKE DSOR:
vz - SCHAEFFERSTOWN ¥ Crude Marine Capability
755 RICHMOND.
o) B Refined Products Marine Capability
BAKERSFIELD E -®
1 . Crude OIil/NGL Producing Regions
=
B T —— Crude Oil Pipeline

L od
BUMSTEAD

North —— NGL Pipeline
4/ B eaC h Natural Gas Pipeline

- Proposed Pipelines

Gardendale /v y \ Patterson % Plains All American HQ

% Plains Midstream Canada HQ

REG'ONAL SEM I NARS 2016 © Copyright 2016 OSlsoft, LLC




Challenges

* Performance monitoring and visualization
— Only local access to data
— Limited trending capability on HMI computers
— No visibility for upper management

* Production reporting
— All reports being manually built out of spreadsheets
— Strict accounting format
— Cumbersome manual entry
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Building the AF Database

* OSlsoft Jumpstart - Summer 2014

— Initiated Pl Asset Framework build-out
* On-site training
* Pl Coresight installation
e Security/permissions set-up

* PI AF: the foundation for all calculations and analyses
— Developed a basic set of Key Performance Indicators (KPIs)
— Applied templates to all existing PGS assets with local Pl servers
— Consistency is key!
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PGS Asset Framework Configuration

[y WPAAHOUPIPLAINS - PI lor
File Edit View Go Tools Help
R Database 5] QueryDate ~ O & | Back ) |H, Checkin ) v [#]Refresh | (3 New Element - iz

Elements Material Balance

(@ Blements General | child Elements | Attributes |ports | Analyses | version

- [ AF Service Monitoring
'
& i
& [Z] Feed to Train 2 - mass
=] Feed to Train 3 - mass
7 Flo\ lare - mass

[ Pl AF Analytics were utilized to

Flows were converted to mass for
accurate real-time balancing

- & Fiters

(@ Heat Exchangers
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I= Jiaterial Balance
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(& NGL Tanks
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& Pumps
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Templates were used oS L perform calculations and
within each element for | = write results to Pl tags

9 Expander/Booster Compressor
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) |E, CheckIn %} « [ Refresh |3 New Element =

- () HT16.028
i (@ HT16.03
- @ HT16.04

Material Balance

General | Chid Elements | Attrbufes | Ports | Analyses | version

g gﬁgi 816,12 E U Name: Gardendale Balance
& e ® @ Name Backfiling Description:
g agntﬁla @ M Fare event flame @ Categories: |
& Pumps ] f  Flare volumd flow o egones: - -
(3 Separators (V] fio  Fuelgasvolimeflow @ Analysis Type: @ Expression () Rollup () Eve
o TEHST:::::: prums @ f& GaendaleBalance @

£, Eement Searches

Name Expression
X 'Feed to Train 1 - mass'+'Feed to Train 2 - mass'+'Fesd to Train 3 - mass'+'Fuel Gas Supply - mass’
(7 Elements 2 *Flow to Process Flare - mass'+'NGL Product Train 1 - mass’+'NGL Product Train 2 - mass'+'NGL Product Train 3 - mass'+'Stabilized Condensate Pr
| Event Frames z (X-v)/x*160
4 library
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Visualization Considerations

Upper Management
Dept/Plant Managers
Engineers/Ops
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Key Process Indicators (Upper Management)

v’ Utilize Pl WebParts for visualization on the company SharePoint page

#  Departments  PlainsWeb

@ Current Custody Transfer Values @ Current Inventories 2
Descriptor Value EngineeringUnits Unstabilized Condensate Stabilized Condensate NGL Bullets
PTG flaw to tanks bpd S
Flow o PSTG bpd
NGL flow to pipeline bpd

0805

@ Current Unit Values

Descriptor Value EngineeringUnits

Total plant condensate flow bpd

Tatal plant NGL production bpd =44,020 bbl; =78.980 bl; = 2,969 bl
Gardendale material balance %

@ Current Train Status

Descriptor Value
Train 1 Status Up
Train 2 Status Recirculation
Train 3 Status Redirculation
@ Condensate Feed to Units @ Trend Time Range @ Material Balance

Start Time

EI—

End Time

]
o 0« »

91162016 0753 AM 7Dy 92372016 3:07:53 AN

97162016 50753 AM. 7Day(@ 902312016 £07:53 AM
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Health Monitoring (Dept/Plant Managers)

v’ Utilize Pl ProcessBook for visualization during weekly department meetings
* Red/yellow/green “stoplights” allow quick determination of plant health

Gardendale North Beach Patterson
Production: Condensate Feed Production: Inlet Production: Inlet Gas
NGL Out Residue Residue Out
NGL Out NGL Out
Material Balance: . Material Balance: Material Balance O
Inventories: Unstablized O C2 Recovery: C2 Recovery: O
Stabilized O C3 Recovery: C3 Recovery: Q
NGL Bullets Total
Vapor Pressure: RVP O Moisture: After Dehy O Moisture: Inlet
After Dehy O
Residue O
Days Since Last: Days Since Last: Days Since Last:
OSHA Recordable Injury: OSHA Recordable Injury: OSHA Recordable Injury:
OSHA Reportable Incident: OSHA Reportable Incident: OSHA Reportable Incident:
‘ View More Detail ‘ View More Detail View More Detail ‘
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Detalls, Trends, Calculations (Engineers/Ops)

Plains Gas Solutions
Gardendale Daily KPI Report
9/23/16

Gardendale

Stab. Tower — High Limit e VA ,Stabilizer OVHD Temp

ol A~ N |
= % | v Utilize Pl ProcessBook

Current

Production: Condensate Feed
NGL Out

Material Balance: m Z:g‘:::ﬂr:]pcuﬂieb‘oﬂer GEM = ﬁ and PI Datalink for
T-111/T-121 Stabilizer Tower
Inventories: Unstablized b\ " : . o . .
/X I i detailed diving into
ank B T\ . I\ A__n__pm" 35 3
e AR v~ R~ o b I trends Vad d
s AR e (e AL L rends, advance
Stabilized 0 | N A ’ ' 3
- - e i’ = -5
S ... - | .  calculations, and
Vapor Pressure: VPP il = i = equipment performance
apor rressure: TOQU Current 24 Hr Ave Current 24 Hr Ave q p p f

RVP Feed

Back to Home | ‘ Pump Ci

Furnace = - i i H-811/821

—— Low Flow Ala

PsiG o1 a1 91 91 100 200 8/18 8/23 8/28 9/2 97 /12 97 9/22 /27

@ current
* 9/20/16 —o—H.811 Efficiency 8= H-821 Efficiency

Process Flare Low Limit High Limit

For Corrections or Added Content Requests, please PGS Engineering

nockout Drum Level 20 80
low to Flare 3500
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Real-time Performance Monitoring Summary

» Take time to properly build-out the AF Database
— Sets the foundation for data mining and proper calculations

» Determine audience
— Upper management vs. engineering

» Do not exclude Operations

— Pre-built trends assist operators with running and optimizing units
* Allows operators to view the same data as engineers
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Production Reporting Challenges

* Reporting basis was dissimilar for different departments
— Accounting prefers liquid in barrels/gallons and gas in MMBtu
e Based on interconnect contracts with producers/customers
— Engineering prefers everything in mass
* A poundis a poundis a pound...

« Different facilities have different unit operations
— PGS Gardendale » condensate stabilization
* Simple distillation, heat optimization
— PGS Patterson = gas processing
* Moisture adsorption, turboexpander, cryogenics, heat optimization
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Production Reporting Variations

GARDENDALE DAILY PRODUCTION REPORT (bis NORTH BEACH | and Il DAILY OPERATING REPORT
Beginning Condensate Inventory From From From From Water Calc Measured Ending Condensate Inventory
PSTG Truck Tanks Tanks  fr Tanks Tank Tank Tank Date: 1/17/2016 Time: 7:00A.M
oay| A B c D Total | toTanks ToTanks to PSTG _to Plant _to Trucks _Balance A B c D Total | cin) : : h i
f [ 2. iNLET METER NBI NBII | 2. Outlet Meter
i a) Psig a) Psig
" b) MCF/D b) Reinject MCF/D
5 o) BTU/CF Seracmaanrin
j e) GPM .
0 All custody transfer s oy Process values mixed
9 f) N2 Mole%
i: . g) Total Inlet . \VE.
x values in barrels s \NtN custody meter values
13
1 ,— —
" | | | | o FivuUL oL LIy L wrin
1 PATTERSON PLANT DAILY TARGET / PRODUCTION REPORT I 2) Measured By-Back Fuel MCF/D
May —
g ORODUGTION TR (VETO) b) Measured By-BackFuel BTU/CF
o TRUNKLINE Columbia HILCORP TOTAL Qil Total  CGT Inlet ¢ Measured Flare MCF/D 24 HR AVE.
Day | MMCFD__MMBTU | Residue | MMCFD  MMBTU _Residue | MmcFD _MmBTU | MMcFD MMBTU | co2%  c2 c3 ica NCa cs5+ Total | Gauge | Fuel Fuel __ Shrink _——o,
2 T N 0.000] N 5 d) Measured Flare BTU/CF
2: 2 0.000] - B e) Fuel MCF/D NB I INLET
= > B Ry - - ) Fuel MCF/D NB | REF
2 s o - - &) Fuel MCF/D NB 11 INLET
2 u - 0.000) - J YTD Flare MCF ADD PREV. DAYS EMMISIONS
7 0.000
Z s - 0.000] - -
2 L] - 0.000 - - | 5. Temp (Degrees F) NB I NBII
20 js a) Cold Separator
s 12 - b) Overhead Comp. Suction Temp.
R T T = custody transfer : et
Total o ] o 14 -  — d) MA lozower tom
15 . B
10 Val UeS In M M Btu - [ 9. Daily Hours of Run Time NB1 NBIL (2)
j; d) Residue Compressor /
19 o e) Overhead Compressor
20 - 0.000| - - f] VRU
21 - 0.000 - -
22 - 0.000|
23 - 0.000|
24 - 0.000
25 - 0.000
26 - 0.000|
27 - 0.000|
28 - 0.000
20 - 0.000]
30 - 0.000|
a1 - 0.000] - ,
[Avg #DIV/OL | #DIVIO! #DIVIOl_| #DV/O | #DIVIO! | #DIV/O! | #DIVIO! | #DIV/O! | #DIVI0l | #DIVIOl | #DIVIO! | #DIVIOI | #DIVI0l | #DIVIOr | #Divior 0 #DIVIO! #DIVIO!
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Real-time vs. Daily Reporting

o Utilize the AF Database element structure

Pl
Real-time values Analytics Daily values
(avgs, totalizers)

* Run analyses at prescribed times each day
— Snapshots
* D Inventory, custody transfer meters
— Averages
* Process variables, compositions
— Capture values already calculated in HMI/DCS
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How to Manage Manual Values

 Not all desired data is in HMI, DCS, or the Pl System

« Use “Write to PI” functlonallty via Excel VBA and PI Datalink

Input values [Read back from PI ] [___Description Acceptable ranges

T\meslamE Tagﬂne Value Results Value Mlnlmum Max\mum
9/21/16 9:56 ‘GDN_NGLTrucks 0 NGL to trucks 0 5000 bbls
‘GDN_TankH20 ] Water from tanks 0 1500 bbls
‘GDN_CuStrip 1B Copper strip test n/a nla
GDN_V111_H2S 0 Train 1 H2S 0 50 ppm
GDN_V121_H2S 0 Train 2 H2S 0 50 ppm
GDN_V131_H2S ] Train 3 H2S 0 50 ppm
GDN_Inlet_RVP_avg 11.59 Avg. Inlet Grabner 9 20 psi
GDN_Outlet_RVP_avg 8.71 Avg. Outlet Grabner 5 12 psi
Send abowe values to Pl Pl Server Name:
*Enter values only in the GREEN box**
. . . . .
. Capture commod Ity prices to perform financial anaIyS|s
[ Input values ] [Read back from PI | | Description [ Acceptable price ranges |
Timestamp Tagname Value Results Value Minimum = Maximum
9/21/16 9:58 INDEX_HenryHub 2.345 Henry Hub Nat. Gas 1 20 $/ MMBtu
INDEX_MtBel_C2 15.25 Mt. Belvieu Ethane 5 150 ¢/ gal
INDEX_MtBel_C3 36.375 Mt. Belvieu Propane 5 150 ¢/ gal
INDEX_MtBel_nC4 54.25 Mt. Belvieu n-Butane 30 200 ¢/ gal
INDEX_MtBel_iC4 54.25 Mt. Belvieu iso-Butane 30 200 ¢/ gal
INDEX_MtBel_C5 83.5 Mt. Belvieu Pentane 50 300 ¢/ gal
INDEX WTI 33.97 West Texas Intermediate 10 150 $/ bbl
Send above values to Pl | Pl Server Name: PAAHOUPI
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Final Production Reporting

* New Excelfile pulls all data from the Pl System via Pl Datalink
— Pl tags, AF attributes, and manual “Write to PI” values

* Four-step process
1)  Change Excel report date
2) Validate data
3) Save Excel file to PDF
4)  Attach to email and distribute

* Reduced reporting time from 30-45 min to 5 min or less

 New reports include trends, KPIs, and limits/constraints
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Final Production Reporting

Set Report Date Here — [ 9/22/16

ReportPeriod  9/22/16 700 AM to 923116 7:00 AM

VARIANCE TO PLAN

Refresh Data
by w v .
Save File
GARDENDALE DAILY PRODUCTION REPORT (ebis)
Beginning Condensate Inventory From From From From | Water Calc Measured Ending Condensate Inventory
PSTG  Truck  Tanks  Tanks  frTanks  Tank Tank Tank
Dy A B c D Total | toTanks ToTanks (oPSTG toPlant toTrucks Balance | A B c D Tow | ey
1
2 CONDENSATE PROCESSING
3 Day 7-Day_|
" Ubizg —— suba T [ o Condensate Feed = NGLprod
5 4 Gan)Loss % | 095 078 0000 2500
w Shiink % | #Divior | #Divior A
: TR T T ’4/\-—\_/% Process Flare Flow ]\eqmv nmsl 0 \[ 5 P DOSNTN
i Stabiized | 35111 771 Fom e g
%5 TS s we w T H 3
8 B [ sies| mes] e Tranl _Tranz _Trana] 2P w0 8
9 Unit Status @ 12am__| w [ § 20000
10 Recirculation Yesterday | hrs | 05| 239 | 34 10000 500
" ondensats Recirculation Last Week | hrs | 58] 1635 572 o
Grace VP Temp | Water from Tanks P
12 bpd bpd pi F bois Bottons Temperature F 2986 7] a5
13 PSTGto PGS | Unstabilized | I | | 1201 87 o Tower Feed Temperature. °F 268.2 884 266.7 v Material Balance -~ Process Flare.
14 Trucks to PGS | Unstabilized | | [ 1 Tower Pressure psig 1222 (19)] 1114 o o
s Total T o] o] 9] Reboiler Duty MMBtuThr 144 o105 N
o OH Accumulator H2S ppm 00 0 0o] L N 5 a
PGS to PSTG |_Stabilized | T I 8aa] o5 4 \ H
17 WSAC Outlet Terperare | F | #78] @il 1we| =2 o 0E
18 Train 1 Feed_| Unstabilized o e e N H . H
19 Train 2 Fee lized Heater Efficiency % T of oo ass|l € @y s g
2% Train 3 Feed | Unstabilized . 5 HeaterBxcess02 | % | oo 103 H
otal 0 ] Gas Flow to Heater [ wmr_ | 896 | 0 591 o o
2 H ,. D )
2 .
NGL B B
23 Day 7Dy MTDaw i w COMMENTS
24 bpd bpd bpd oot o
25 PGS (0 PIL
NGL to Trucks oo .
2
Total . .
2z s mn e - P s
28 INGL Production[ |
29
30 Train 1
31 Train 2
Train 3
lAvg | #DIV/O! #DIVIO! #DIV/O! HDIVIO! HDIV/O!] #DIVIO! _ #DIVIOL _#DIV/O! _ #DIV/O! _ #DIVIOL _ #DIVIO! | #DIVIO! WDIVIO! FDIVIO! DIVIO! | #DIVIOI| HDIV/O! | Total [ 0
Total 4 4 o 0 0 4
CopperStrip | 1B | Acceptable
7-Day
s Mscfd _ Mscfd
|_Purchased | | | |
Waste Gas | I 1
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Final Production Reporting

NORTH BEACH I and Il DAILY OPERATING REPORT

Date: 1/17/2016 Time: 7:00A.M.
[ 1.INLET METER NBI NBII | 2. Outlet Meter
a) Psig a) Psig
b) MCF/D b) Reinject MCF/D
c) BTU/CF c) SEAGD MCF/D
e) GPM d) Total MCF/D
f) H2S PPMV e) BTU/CF
f) N2 Mole% f) GPM
g) Total Inlet 0 g) H2S PPMV 24 HR AVE.
h )DP across Inlet Filters | h) Visible Emissions (flare)(Y/N)
i)Flare Pilot Lit
| 3. Product Specs (Y/N) 6. PTR
a) Inlet Gas >950 MCF/D a) Measured By-Back Fuel
b) Outlet Gas < 1050 BTU/CF b) Measured By-BackFuel B
c) Product Tank < 235# ¢ Measured Flare MCF/D
d) Measured Flare BTU/CF
| 4. Pressures (psig) NBI NBII e) Fuel MCF/D NB | INLET
a) Inlet Compressor Ps f) Fuel MCF/D NB | REF
b) Inlet Compressor Pd g) Fuel MCF/D NB Il INLET
c) Stabilizer Tower Psig YTD Flare MCF ADD PREV. DAYS EMMISIONS.
d) Overhead Compressor Ps
e) Overhead Compressor Pd I 5. Temp (Degrees F) NBI NBII
f) Refrig Compressor Ps a) Cold Separator
g) Refrig Compressor Pd b) Overhead Comp. Suction Temp.
h) Residue Ps c) Stabilizer Tower Bottom
i) Residue Pd d) MA 102
| 9. Daily Hours of Run Time NBI| NBII |9. Daily Hours of Run Time NBI NBIl (2)
a) Inlet Compressor d) Residue Compressor /

b) Refrigerant Compressor

c) Measured Flare

e) Overhead Compressor
) VRU

REGIONAL SEMINARS 2016

Set Report Date Here —[ 9/22/16

ReportPeriod  9/22/16 700 AM

to 92316700 AM

VARIANCE TO PLAN

NGL

G
Beginning  Ending  Change.

STORAGE

Condensate

Beginning  Ending  Change

Other

Save File

Refresh Data

X MTDay
Mscf _ MMBtu | Mscf  MMBtu| Mscf

Fuel |

Flare |

1 1 1 1 1

Residue BTU

s am

gal gal gal gal gal gal
GAS PROCESSING
a e e o C2 e
[ sesrs] | Tow | 119m] 19630] 7669] Material Balance X v
Gainioss % Y
INTERCONNEC CoRecovey | % | 204] 181 w0 w
EEEDT C3Recovery TN 7 T 2 -
Doy 7-Day NTD 2w - e
[ Mscf  MMBw _Buwiscf GPM | Mscf  MMBw __ Buiscf  GPM | Mscf NB I NB Il i°® z
et Day 7Day Day 7Day | £ ° =g
NEl | T T T T T T T Field Inlet Pressure | _psig | 183] m_o' 192] 8o ¢ EX
NBIl | I I I T T T I T Inlet Compressor Suction | _psig | 154 153 182] FEE B
Total Iniet_| 0] 0] | o[ 0] I Inlet Compressor Disch. | _psig | 807.4] 7909 (common) P o
% | 7ol 67 (common) e oo ww am om
Residue
Reinjection T Cold Separator Temo | F | Down] Down] _ 234] 23]
SEAGD. Stabilizer Pressure | psig | Down| Down| 327.4) 3301 e etcomp o o e ot
Buyback Stabilizer Btms Temp | °F | Down| _Down| 45.1] 438 oo e e
Total Residue | o] [ toas] 3408 o] [ toas] ssss
Residue Comp Suction | psig | Down| Down| 4932 4954 0
Production Sklar Reinjection | psig | Down| Down| 489.4 2914 p 0
c2 c3 ica nc4 ics nCs Co+ Total SEAGD Residue Header | psig | a95.8] 4946 (common) e
% % % % % % bols gal i
NGL C3 downtie s 20]_240] £
Production | [ I I 1 I | T C4 downtime s 200240 s
[[ToTrucks | [ [ C-105 downtime s 00[ 00 e
C-106 downtime s 240] 20
Condensate C-107 downtime. rs 240 240 s a7 ans ans a0 m o2
M{ }_'_
To Trucks Cond Feed | bpd | 2327] 2242]  (common)
Plant Thermal Reduction (PTR) VNS
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Keep the Accountants Happy...

GARDENDALE PRODUCTION REPORT (8bls) October 2016
Beginning Condensate Inventory From From From From Water Calc Measured Ending Condensate Inventory Production Total NGL Inventon RVP Ratios
Tank PSTG Truck Tanks  Tanks  frTanks  Tank Tank Tank Plant [Beginning Trucked  Piped  Ending G/ L) G/ L)
Day A B c D Total | toTanks ToTanks toPSTG _toPlant to Trucks _Balance A B c D Total G/L) | ToPSTG _NGL __ Fuel _Flare _ GI(L) Total GI(L) | Inventory  Out Out __Inventory inlet Outlet | NGL _ Fuel | %byWt %by Vol.
1 Data was | Data wag Data waq Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data waq Data wag Data wad Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data] No Data| #VALUE! | #VALUE! | #VALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
2 | Datawas { Data wag Data waq Data way #VALUE! | No Data | No Data - |NoData |NobData | #VALUE! [ Datawaq Dataway Datawad Datawaqd #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data [NoData | No Data | No Data| #VALUE! | #VALUE!| #VALUE! | #VALUE!
3| Datawas | Data wag Data waq Data wag #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! | Datawag Datawaq Datawad Datawag #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data [NoData | No Data | No Data| #VALUE! | #VALUE!| #VALUE! | #VALUE!
4 Data was | Data wag Data waq Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data waq Data wag Data waq Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data) No Data| #VALUE! | #VALUE! | #V/ALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
5 Data was | Data wag Data wad Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data waq Data wag Data wad Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data] No Data| #VALUE! | #VALUE! | #VALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
6 | Datawas { Data wag Data waq Data way #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! [ Datawaq Dataway Datawad Datawag #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data [NoData | No Data | No Datal #VALUE! | #VALUE!| #VALUE! | #VALUE!
7__| Data was { Data wag Data waq Data wag #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! | Datawag Datawaq Datawad Datawaq #VALUE! | #VALUE! | NoData | #VALUE! | No Datal No Data| #VALUE! | #VALUE! | #VALUE! [ No Data | No Data | No Data [No Data | No Data | No Datal #VALUE! | #VALUE!| #VALUE! | #VALUE!
8 Data was | Data wag Data waq Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data wag Data wag Data wad Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data) No Data| #VALUE! | #VALUE! | #VALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! #VALUE!
9 | Datawas { Data wag Data waq Data way #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! [ Datawaq Datawaq Datawad Datawaqd #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data [NoData | No Data | No Data| #VALUE! | #VALUE!| #VALUE! | #VALUE!
10 | Data was { Data wag Data waq Data wag #VALUE! | No Data | No Data - |NoData |NobData | #VALUE! | Datawaq Datawaq Datawad Datawag #VALUE! | #VALUE! | NoData | #VALUE! | No Datal No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data [NoData | No Data | No Datal #VALUE! | #VALUE!| #VALUE! | #VALUE!
11 Data was | Data wag Data waq Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data waqd Data wag Data waq Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data) No Data| #VALUE! | #VALUE! | #V/ALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! #VALUE!
12 Data was | Data wag Data wag Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data wag Data wag Data waq Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data| No Data| #VALUE! #VALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
13 | Data was { Data waq Data waq Data wag #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! [ Datawaq Dataway Datawad Datawaq #VALUE! | #VALUE! | NoData | #VALUE! | No Datal No Data| #VALUE! | #VALUE! | #VALUE! | NoData | No Data | No Data [NoData | No Data | No Datal #VALUE! | #VALUE!| #VALUE! | #VALUE!
14| Data was | Data wag Data wag Data wag #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! | Datawag Datawaq Datawad Datawag #VALUE! | #VALUE! | NoData | #VALUE! | No Datal No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data [NoData | No Data | No Datal #VALUE! | #VALUE!| #VALUE! | #VALUE!
15 Data was | Data wag Data waq Data way #VALUE! | No Data No Data - No Data No Data #VALUE! | Data waq Data wag Data waq Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data] No Data| #VALUE! | #VALUE! | #VALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
16 Data was | Data wag Data waq Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data wag Data wag Data waq Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data| No Data| #VALUE! #VALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
17| Data was { Data waq Data waq Data wag #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! [ Datawaq Datawaq Datawad Datawag #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data [NoData | No Data | No Datal #VALUE! | #VALUE!| #VALUE! | #VALUE!
18 | Data was { Data waq Data waq Data wag #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! | Datawas Datawaq Datawad Datawaq #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | NoData | NoData |NoData | No Data | No Data| #VALUE! | #VALUE!| #VALUE! | #VALUE!
19 Data was | Data wag Data wag Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data waq Data wag Data wad Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data] No Data| #VALUE! | #VALUE! | #VALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
20 | Data was { Data waq Data waq Data wag #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! [ Datawaq Dataway Datawad Datawag #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! #VALUE!| NoData | NoData | No Data |NoData | No Data | No Data| #VALUE! | #VALUE!| #VALUE! | #VALUE!
21 _ | Data was { Data wag Data waq Data wag #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! | Datawag Datawaq Datawad Datawag #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data |No Data | No Data | No Data| #VALUE! | #VALUE!| #VALUE! | #VALUE!
22 Data was | Data wag Data waq Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data waq Data wag Data waq Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data] No Data| #VALUE! | #VALUE! | #/ALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
23 Data was | Data wag Data wad Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data wag Data wag Data wad Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Datal No Data| #VALUE! | #VALUE! | #VALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
24| Data was { Data waq Data waq Data wag #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! [ Datawaq Dataway Datawad Datawaq #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data [NoData | No Data | No Datal #VALUE! | #VALUE!| #VALUE! | #VALUE!
25 | Data was | Data waq Data waq Data wag #VALUE! | No Data _| No Data - |NoData |NoData | #VALUE! | Datawas Datawaq Datawad Datawag #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | NoData [NoData | No Data | No Data #VALUE! | #VALUE!| #VALUE! | #VALUE!
26 Data was | Data wag Data waq Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data wag Data wag Data wad Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data] No Data| #VALUE! | #VALUE! | #VALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
27 | Data was { Data waq Data waq Data wag #VALUE! | No Data | No Data - |NoData |NoData | #VALUE! [ Datawaq Dataway Datawad Datawad #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data [NoData | No Data | No Data| #VALUE! | #VALUE!| #VALUE! | #VALUE!
28 | Data was { Data wag Data waq Data wag #VALUE! | No Data | No Data - |NoData |NobData | #VALUE! [ Datawaq Datawaq Datawad Datawag #VALUE! | #VALUE! | NoData | #VALUE! | No Data| No Data| #VALUE! | #VALUE! | #VALUE! | No Data | No Data | No Data [No Data | No Data | No Datal #VALUE! | #VALUE!| #VALUE! | #VALUE!
29 Data was | Data wag Data waq Data wagy #VALUE! | No Data No Data - No Data No Data #VALUE! | Data waq Data wag Data waq Data wag #VALUE! | #VALUE! | No Data #VALUE! | No Data) No Data| #VALUE! | #VALUE! | #VALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
30 Data was | Data wag Data wad Data wag #VALUE! | No Data No Data - No Data No Data #VALUE! | Data waqd Data Data waq Data #VALUE! | #VALUE! | No Data #VALUE! | No Data) No Data| #VALUE! | #VALUE! | #V/ALUE! | No Data No Data | No Data [No Data No Data | No Data| #VALUE! | #VALUE!| #VALUE! HVALUE!
avg #DIV/O!__ #DIV/OI#DIVIO! #DIV/O! #VALUE! | #DIV/O! _ #DIV/O! 0 #DIVIO! _ #DIV/O! __ #VALUE! | #DIV/O! #DIV/O! #DIV/O! #DIV/O! | #VALUE! | #VALUE! | #DIVIOI | #VALUE! | #DIVIO! |sttsttt| #VALUE! | #VALUE! | #VALUE!| #DIV/ot | #DIv/o! | #DIv/o! | #DIvIO! | #DIVIOY sastete] #VALUE! | #DIVIOL | #VALUE! | #VALUE!
Total o 0 0 4 [} #VALUE! 0 #VALUE! o 0 #VALUE! #VALUE! #VALUE! 0 0
Month  Datawas | Data was Data was Data was #VALUE! [} o 0 4 0 #VALUE! Datawas Data was Data was Datawas #VALUE! #VALUE! - #VALUE! - - #VALUE! #VALUE! #VALUE! No Data - - NoData - - #VALUE! #VALUE! #VALUE!
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Production Reporting Summary

» Utilize Pl Analytics and PI AF to perform calculations and
store values
— Adjust timing based on business needs

» Automate as much as possible
— Be creative!

» Enable consistent report structure
— Make it easy to extract comparable data from multiple reports
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PAA Transportation — Introduction i PLAINS

ALL AMERICAN

 PAA Transportation: fee-based activities associated with transporting crude
oil and NGL
— Comprises pipelines, gathering systems, trucks and barges
— Includes 18,000+ miles of active liquid hydrocarbon pipelines
— Includes approximately 30 million barrels of active, above-ground tank capacity

 PAA Facilities: fee-based activities associated with providing storage,
terminalling and throughput services for crude oil, refined products, NGL
and natural gas, as well as NGL fractionation and isomerization services,
and natural gas and condensate processing services
— Includes approximately 100 million barrels of liquid storage

— Includes 97 Bcf of natural gas storage working capacity PLAINS GAS
=== SOLUTIONS
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PAA Transportation — Current State

 Foryears the Pl System was used as data historian only

— Used primarily on an as-needed basis for lookback and engineering
analysis

— Generally limited in use to Engineering and SCADA groups

* Significant value is not being realized
— Repetitive tasks are being done by people rather than automation

— Value-adding tasks are not being done at all due to their repetitive
nature and/or insufficient resources

* Primary tools are Pl DataLink and Pl ProcessBook
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PAA Transportation — Goals

* Pl System data is useful to essentially all business functions:

— Operations/Engineering
* Maintenance planning, CBM and monitoring equipment health, optimization, reporting

— Management
* High level reporting (metrics, dashboards)

— Accounting
* Financial accruals, volume data

— As well as many more value adding tasks that either reduce effort or enable
new capabilities
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PAA Transportation — Proof of Concept

 Demonstrate Pl AF functionality on one pipeline system
— Leverage CSE Icon as Pl System consultants
— Build AF structure, analyses, and reports

— Utilize templates, naming conventions, etc. as much as possible to
enable easy future expansion

 AF structure is currently complete

* Analyses and reports are to be finished by EQY
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PAA Transportation
Proof of Concept
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PAA Transportation
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PAA Transportation 2. S cupmntsee
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Proof of Concept
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PAA Transportation — Proof of Concept

* Reports
— Pump performance/health
— Motor performance/health
— Monthly barrel-mile (amount and distance shipped)
— DRA skid performance (is it doing what it is being told to do)
— Operational efficiency - power and DRA (drag reducing agent)

— Monthly energy metrics

@ OSlsoft. REGIONAL SEMINARS 2016 © Copyright 2016 OSlsoft, LLC 30



PAA Transportation — Next Steps

* Begin using for Energy Management
— There is increased business focus on operational excellence

— The equivalent of 3 full-time employees are responsible for
optimizing 20,000 miles of pipeline and multiple facilities
* ldentify tasks and reporting that add the most value
* Begin deployment on the newest and largest systems first
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PAA Transportation — Next Steps

* Expected uses

— Monitor/metric operations vs. operating guidelines
— Track monthly metrics for reporting to upper management
— Monitor performance/health of pumps and drag reducer chemical

— Develop/refine tools for keeping hydraulic models tuned to real-world

conditions
— Forecast monthly power costs for accounting accruals
— Track and prove savings from projects implemented

Other uses TBD....
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Concluding Comments

* Pl AF is seen as strategic

— Powerful tool for asset management and advanced
calculations

 We anticipate the Pl AF momentum to continue
— Expand use of performance monitoring
— Extend analysis and monitoring to Transportation assets
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Contact Information

Tom Ellerbrock
TMEllerbrock@paalp.com

Director of Engineering
Plains Gas Solutions

Stephen Elliott
SCElliott@paalp.com
Manager, Energy Management

Plains All American
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Questions Please don’t forget to...

Complete the Survey

Please wait for the . .
for this session

microphone before asking
your questions

Evaluation Form (Seminar Location - Date)
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@] o O @]
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ol ment O @) O O
G o o o o
State your Gy S
Wrap-up/Ser Conclusion O O O O
n a.m e & C O m p an y Quality and organization of the sem
oice of O O o O
allowed ks O O O O
oice @] O o O
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AL B

Danke ,
Merci Gracias
Thank You
HOhES
Cnacunbo Obrigado
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