The Evolution of the
Pl System at Noble Energy

The Journey Continues...

Presented by Joe Hill, Pl Team Lead - “The Pl Guy” :ngmg_gy
Vincent Witzel, Real Time Data Practice Manager CSG ICON
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 Noble Energy at a Glance....

 Noble’s Journey to an Enterprise Agreement (EA)

 Noble’s Pl Project Highlight Reel
— Calculation of Flash Gas to Oil Ratio (FGOR) with PI Connector for UFL
— Ensuring Regulatory Compliance Using Notifications
— Improving Situational Awareness Using Event Frames (EF)
— Operational Workflow Improvement using Pl Integrator for Esri ArcGIS

» Best Practices & Lessons Learned

Continuing the Journey with the Pl System®
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* HQ - Houston, TX
nce...

»

* Operational Centers:
— Denver
— Houston
— Pittsburg

Nobl

1 \.j(

e Energy at a Gla

* Reserves of 1.4 billion barrels of
oil (YE2015)

« ~400K BOED
» CapEx ~$1.5 billion

» Shale/Unconventional:
— DJ Basin
— Permian Basin
— Eagle Ford
— Marcellus

* Deepwater

- noble Energizing the World, - IGqu % Mexico,
energy Bettering People's Lives® " Equatorl

Guinea/Cameroon
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Noble’s Journey to an
Enterprise Agreement (EA)
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Key Successes Lead to an Enterprise Agreement

AF and Asset Analytics

AF Structure and Analytics for
Gulf of Mexico Multiple departments

Tamar & Alen

Domestic Pilots Enterprise Agreement

Fit for use - Experiments with

various use cases .
Integration

Allegro & Merrick

PI System® Marcellus

chosen

Mari-B and AOT

Installed prior to start up system
monitoring
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Pl System® At Noble Energy: Central System

Houston Central System
Deep Water Operations
Texas Onshore

~10 Pl Servers™

~700k tags = ‘ ‘ ‘
~1OO AF Tem p I ates Inerfoce erver [ ? o Inegtorfor gy af Server ;Eaagsﬂnmwls At - =
~400k Elements ey — -

~5k Notifications
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P| System® At Noble Energy: Local Systems

Canonsburg
Marcellus Shale

Denver
DJ Basin

- i
Pl SYSTEM
R

§ S

PI AF Analysis

SQL Server
Server
Pl Collective
OPC]
®
8
Interface Server
A O i
Serv

Pl Notifications Pl Coresight Pl AF Server
Server

Interface Servers Marcellus BU Pl System

Interface Servers
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Why the Enterprise Agreement (EA)?

« Stay Relevant with Business & Technology changes and challenges

« Enterprise Based Strategic vs Tactical
— Infrastructure vs solution approach — enabling “Best of Breed”

— Self-sufficiency vs Dependency

— Analytics enablement
« Predictable cost structure for Enterprise Infrastructure
 Acceleration of time to value and value levels

« Sustainment of value over time - Use of new technologies/business models
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Challenges we had to Overcome

* Recent heavy investments in SCADA —Why is this different?

« Finding the Money ...minimal/no budget...the pooling of resources

* Education — getting to understanding and support from the org.
« Understanding of strategy and getting individual and team alignment

« Getting across the finish line
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Positioning the Pl System® & SCADA - Context

DISTRICT 30 TREND DISPLAYS

.
‘ MBU Field Summary Trends |  MBU Gas Meter Variance Trends | MBU Produced Water | | Majorsville EFM | Morning Report | [___oxford Fracmonitor | [ PENS 1 Frac Monitor
Management
MBU Field Summary
. Gas TDY  GasYDY Qi TDY  OilYDY  Water TDY Water YDY MCFE YDY BOE YDY
Line Pressure  Flow Rate
SHL1 39126 6,190.27 5,540.88 603564 4215 4266 56.89 7947 7,390.06 123168
H SHL3 37241 8687.65 7,930.84 8,449.81 56.61 4536 7215 o130 1025985 1,709.97
Production ’ SHLG 38139 574675 5,364.49 575655 4047 3839 59.44 7514 7,03457 1,17243
. SHL8 35101 31555.26 3048248 3510458 47.06 5393 301.98 356.92 41,817.20 6,969.53
Accountin g, WEB4 382.48 25258.38 2451107 2591507 3262 2278 18643 17356 30,768.32 512805
. WEN 1 376.96 23,276.64 2226877 2350413 112566 108.43 317.82 34139 2843844 473974
Com p I etions SHLAT 353.98 25,054.59 24,257.62 24,740.60 335.59 337.98 1,158.51 123144 31,271.28 5,211.88
WEN 3 388,07 891156 230206 346230 6581 69.70 31343 22345 451122 75187
MBU North Totals 374.89 134,681.10 128,658.21 132,969.18 73297  720.23 2,466.65 257267  161,490.94 26,915.16
NORM 1 463.15 1637.32 290.26 65222 982 1775 14511 7769 877.48 146.24
MBU Totals 384.52 136,318.41 129,548.47 133,621.41 74280 737.98 2,611.76 2,650.36 162,368.37 27,061.40
Engineering,
f SHL Area WEB Area WFN Area
Automation,
C t t . SHL 1 Well Trends ‘ | SHL 1 Pad Total Trends. VEB 4 Well Trends ‘ WVEB 4 Pad Total Trends. ‘ WEN 1 Well Trends ‘ ‘ WEFN 1 Pad Total Trends
onstruction, | sHL3Well Trends | | SHL3Pad Total Trends |

SHLGWell Trends | | SHL 6 Pad Total Trends

SHL 8 Well Trends. ‘ SHL 8 Pad Total Trends

Drilling

SHL 17 Well Trends ‘ ‘ 'SHL 17 Pad Total Trends ‘
Operators,
For(.em.en ' NORM Area
Optl m I Zatl o n NORM 1 Well Trends ‘ ‘ NORM 1 Pad Total Trends

Field Communications SCADA
Automation

Current Data
_—

Flow

/ Wonderware.

20
Xepware» 4 inTouch,

TECHNOLOGIES
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We Already have SCADA? — Executive Po

wn

itioning

g ;33

Data Sources 22 ag s

Designed for 25 338

Control & &g oo e
Operations <

— U X OU]:USZOUJIrn >T O

SCADA = Supervisory Control and bata Acquisition
DCS = Distributed Control System
Other Control Systems = (PLCs)Programmable Logic Controllers, etc.
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Noble’s Pl Project Highlight Reel

@ osisot. USERS CONFERENCE 2017 O O @ @osisoft  #0SIsoftUC  © Copyright 2017 osisott, LLc 12



Noble’s Pl Project Highlight Reel

Limited functionality of data visualization and reporting tools
Limited amount of historical data available within SCADA systems

Tag based systems make data difficult to find

Inconsistency and inefficiency in the way wells are optimized by
engineers

Staying emissions compliant with new Colorado State and federal
regulations require minimal tank venting to atmosphere

Environmental group had limited insight into control system alarms,
and consequently, safety and compliance concerns that might
result

Lack of situational awareness due to the large scale of global
operations

= PI-Based Solutions

= AF-Based Solutions

53 0 ——— C —O0O0 < M

€

Real-time data historization, visualization, and reporting
(Pl tags and PI Performance Equations, PI Interfaces & Connectors
(UFL, OPC, etc.), ProcessBook displays, DatalLink Reports)

Real-time data & information contextualization using AF

Gas lift well optimization using P1 Coresight displays and Pl
Analytics

Calculating Flash Gas to Oil Ratio (FGOR) using Asset Analytics
Tank Pressure Monitoring using Notifications

Regulatory compliance tracking and reporting using Event Frames
+ Pl Coresight + Pl Datalink

Emergency response, routing, and geospatial situational
awareness using the Pl Integrator for Esri ArcGIS

#OSlsoftuC
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Best Practices - Creating an Enterprise
Ecosystem for Noble’s Pl System
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Best Practices — First Step

« Rationalize and Ensure Standards are in Place:
— Documentation
— Security
— Backups
— Exception and Compression
: — Interface Configuration
o Koo Sazaneom — Tuning Parameters
— Performance Monitoring with Notifications

« Establish a COE, Training, and Certification Program
— Do more with less

26 © 123rf.com
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T

Best Practices — Executive Buy-In

SUCCES® i
ECTNG

Executive Governance body with Business Value KPIs
formance
hey %)ﬁi‘\ﬁcmt@r
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Looking Ahead

« Journey to Geospatial Dashboards/Analytics
« More use of Asset Framework/Event Frame Use Cases

« Elevate awareness and strategic support for the PI
System® at the executive level — reinforce with KPIs
(generated in the Pl System®) and business impact
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Contact Information

Joe Hill
Joe.Hill@nblenergy.com
Pl Team Lead

Noble Energy

Vincent Witzel
Vincent.Witzel@cse-icon.com

Real Time Data Practice
Manager

CSE ICON
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

: .‘ AE)p'S‘(orE
» View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees
5 urML

search OSISOFT in the app store
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Appendix
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Pl System® Used for Eliminating Spreadsheets

Using Pl DataLink® to Automate old Spreadsheet...Good

Start...

& M

1
2
o |t S | S| ey critical | 0¥ O | o ucing
Tubing Injection | Injection Net Gas Under (-)
Well Name Area size (1D) Pressure (Allocation (McFD) Velocity Injecting Above Trends
5 (psi) (psi) (ml, (McFD) Meter) (MCFD) (McFD) (McFD) Critical Rate?
5 |Rohn State LDOS-63HN D1 2.441 137.78 856.73 400 371.86 529.71 162.75 | 484.36 Yes Rohn State LDO9-63HN Coresight Display
6 |Rohn State LD0S-64-1HN D1 2.441 139.43 795.85 400 397.85 642.04 153.47 | 508.80 No Rohn State LD09-64-1HN Coresight Display
7 |Rohn State LD0S-64HN D1 2.441 96.62 634.84 400 402.65 0.04 72.15 429.83 No Rohn State LD09-64HN Coresight Display
8 |Rohn State LD09-65-1HN D1 2.441 126.11 311.81 400 405.88 539.44 95.99 481.66 No Rohn State LD09-65-1HN Coresight Displa
9 |Rohn State LD09-65HN D1 2.441 142.66 508.91 400 401.29 489.02 88.37 482.79 No Rohn State LDO9-65HN Coresight Displa:
10 | Rohn State LD09-66-1HN D1 2.441 126.65 815.85 400 403.83 434.14 70.00 432.35 No Rohn State LD09-66-1HN Coresight Displa:
11 |Rohn State LD0S-66HN D1 2.441 122.18 753.36 400 384.90 438.47 63.82 509.53 No Rohn State LDO9-66HN Coresight Displa:
12 |Rohn State LD0S-67-1HN D1 2.441 115.63 770.46 400 396.67 470.58 80.13 494.75 No Rohn State LD09-67-1HN Coresi
13 |Rohn State LD0S-67HN D1 2.441 121.53 789.16 400 307.10 424.39 125.32 | 486.24 No Rohn State LD09-67HN Coresight Displa:
14 | Rohn State LD0S-68-1HN D1 2.441 126.26 800.59 400 392.73 462.86 127.06 | 436.55 Yes Rohn State LD09-68-1HN Coresight Display
15 | Rohn State LD0S-68HN D1 2.441 130.10 798.56 400 392.57 432.76 73.74 450.39 Yes Rohn State LDO9-68HN Coresight Display
16 | Rohn State LD0S-69-1HN D1 2.441 128.02 794.29 400 391.80 452.55 96.90 534.29 Yes Rohn State LD09-69-1HN Coresight Display
17 |Rohn State LD10-62HN D1 1.995 169.14 738.34 300 305.86 640.56 331.41 | 329.93 Yes Rohn State LD10-62HN Coresight Display
18 |Rohn State LD10-63-1HN D1 2.441 [ood Data Fdood Data Ppint': PI Poinme': P! Poin| 98.92 Calc Failedood Data Calc Failed |Rohn State LD10-63-1HN Coresight Display
19 [Rohn State LD10-63HN D1 1995 | 18518 | 861.81 | 300 271.29 733.71 425.05 | 402.05 Yes |Rohn State LD10-63HN Coresight Displa
20 | Rohn State LD10-64-1HN D1 1.995 268.52 733.15 300 308.16 896.23 623.20 | 430.53 Yes Rohn State LD10-64-1HN Coresight Display
21 | Rohn State LD10-64HN D1 1.995 260.51 781.95 300 313.26 978.87 672.07 | 439.70 Yes Rohn State LD10-64HN Coresight Displa:
22 |Rohn State LD10-65-1HN D1 1.995 234.95 842.76 300 289.81 809.46 572.89 | 407.81 Yes Rohn State LD10-65-1HN Coresight Display
23 |Rohn State LD10-65HN D1 1.995 311.62 891.87 350 199.61 345.59 243.81 | 291.24 Yes Rohn State LD10-65HN Coresight Displa:
24 | Rohn State LD10-66-1HN D1 1.995 156.02 756.03 300 302.84 574.50 338.26 | 373.97 Yes Rohn State LD10-66-1HN Coresight Display
25 |Rohn State LD10-66HN D1 1.995 154.20 848.45 300 297.08 797.06 540.77 | 384.70 Yes Rohn State LD10-66HN Coresight Display
26 |Rohn State LD10-67-1HN D1 1.995 144.56 749.95 500 34174 622.17 157.33 | 338.05 Yes Rohn State LD10-67-1HN Coresight Display
27 |Rohn State LD10-67HN D1 1.995 147.04 760.82 300 309.22 622.17 351.10 | 351.16 Yes Rohn State LD10-67HN Coresight Display
28 |Rohn State LD10-68-1HN D1 1.995 pood Data Fdood Data Fpint': P! Poinme": P! Poin| 776.19 Calc Failedood Data Calc Failed |Rohn State LD10-68-1HN Coresight Display
29 |Rohn State LD10-68HN D1 1.995 146.57 679.52 300 305.24 559.23 272.10 | 346.81 Yes Rohn State LD10-68HN Coresight Display
30 |Rohn State LD10-63-1HN D1 1.995 165.78 744.34 300 300.52 650.08 336.59 | 367.02 Yes Rohn State LD10-69-1HN Coresight Displa:
31
*Tubing and Casing pressure
are previous day's 24hr
o averages (12am-12am)
*(ritical Velocity is a previous
day's 24hr average (12am-
|33 |12am)
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Pl System® Used for Eliminating Spreadsheets (conta)

Using Pl Coresight™ to ELIMINATE Excel all together from the equation

| Timbro LC13-73HN Above Critical? Owver Under Critical Allocation Meter Cu Critical Velocity Gas Lift Injection Injection Set Point
e 520.83 486.35 301.78 | 400
mcfd mcfd mcfd mcfd
Timbro L..74-1HN Above Critical? Ovwver Under Critical Allocation Meter Cu Critical Velocity Gas Lift Injection Injection Set Point
e = -4275932 84658 516.08 29143 400
| : ' mcfd ! mcfd ! mcfd mcfd | mcfd ]
| Timbro LC13-74HN Above Critical? Over Under Critical Allocation Meter Cu Critical Velocity Gas Lift Injection Injection Set Point
—————— - ———————— —_———— | I —
-170.67 182.03 400 ‘
mcfd mcfd ] mcfd
| Timbro L..75-1HN Above Critical? Ovwver Under Critical Allocation Meter Cu Critical Velocity Gas Lift Injection Injection Set Point
e . emmemg————————ge P = |
458.79 482.43 282.8 400
mcfd mcfd mcfd mcfd mcfd
Timbro LC13-75HN Above Critical? Ovwver Under Critical Allocation Meter Cu Critical Velocity Gas Lift Injection Injection Set Point
e S————— [ —y ] [ — g
) -63.856 65.622
= = s | mcfd | mcfd
| Timbro L..76-1HN Above Critical? Over Under Critical Allocation Meter Cu Critical Velocity Gas Lift Injection Injection Set Point
e Lt 44.696 504.19 400
) ] mcfd mcfd mcfd !
| Timbro LC13-76HN Above Critical? Over Under Critical Allocation Meter Cu Critical Velocity Gas Lift Injection Injection Set Point
== = -92.636
mcfd
Timbro L..77-1HN Above Critical? Over Under Cirtical Allocation Meter Cu Critical Velocity Ave Gas Lift Injection Injection Set Point
-977.98 977.98
mcfd mcfd
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Critical Velocity trends in Pl Coresight™

s Lift Set Point

Abowe Critical Rate? Ower Under Critical Ga
i |
mcfd

® Timbro LC13-F4HN[Tubing Pressure | ©  Timbro LC13-74HMN|Casing Pressure
124.12 psi 817.1 psi

- T

5/6/2016 65:39:31 AN Fd

MName Description Value Units Trend
Timbro LC13-74HN|MNe! Net Gas Produced (Allacation Metes B6.66 mcfa
Timibro LE13-74HN|Cor Carolis High Brasmme Watar Dansit camze mazem W
TImBro LC13-74HN|Cor  Coralis High Brassurs Water Temps 491 degE Praasronngh
Timbro LC13-74HN|Cor High Prassure Water Valum 16424 bl _— o Data Mo Dara
Timbro LC13-74HN|Cor High Prassure Water Valum o mel —_— Mo Data Mo Data
Timbro LC13-74HNICor Mo Data Mo Data Mo Data
Timbro LC13-FaHNICos Low Pressura Water Densin 53454 wrusoa AL Mo Data Mo Data
Timbro LC13-74HM|Cor Low Pressure Water Tempe: 515 degF P paron g™ Mo Data Mo Data
Timbro LC13-74HMICor Coriolis Low Pressure Water Volume 58808 ool e Mo Data Mo Data
Timbro LC13-74HMICor Coriolis Low Pressure Water Volume o ool v Mo Data Mo Data
Timbro LC13-74HNICor Mo Data Mo Data Mo Data
Timbro LC13-74HNICor Coriolis Of Density £8432 W/USgal T Mo Data Mo Data
Timbro LE13 7AHNICor Cosiolis OF Temperaturs 514 degE P Mo Data Mo Data
® Timbro LC13-74HN|Critical Velocity I ©  Timbro LC13-F4HMN|Allocation Meter Current Flow Rate © Timbro LC13-74HN|Gas Lift Injection Set Point
47457 rmcfd 33212 mctd mcfd
2,500
2,250

2,000

1,750
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Critical Velocity Visualization and Self Serve Bl

Pl Coresig

> ‘ Critical Velocity Trend = "W (Read Only)
T Assets @ ® Greyson LD28-780|Critical Velocity | ©  Greyson LD28-780|Allocation Meter Previous Days Volume
AGRE-PI-AR\Operations - Greeley\D15\EcoNades 407.74 e 795.85 metd
4 [ DO1 & LD1Z 300
T Atwater State LDO1-76-Lahn 00

T Atwater State LDO1-77-18hn \—/—f—"’

T dtwater State LDO1 77HN
T Eiway Stote LDOL-74-14hn 500
T Eivay State LDOL-75-18hn

T Eivay State LDOL-75HN

T Mecoirey State LD12-74 1hn
T Mccofirey State LD12-75-18hn e
T Mecafirey State LD12-75HN

T Meckienburg State LDO1-72-1Ahn 200

T Mecklenburg State LDO1-72-1Bhn 100

T Mecklenburg State LDO1-73HN o

T Morton State LDO1-78-1Ahn 4/13/2016 7:04:50 AM 30¢l
T Morton State LDO1-79-18hn ® Greyson LD2E-773(Critical Velocity | © Greysen LD28-773|Allocation Meter Current Flow Rate

T Moarton State LDO1-79HN 37514 mekd 8352 mefd

T Nalen State LD12-76-14Rn =

T Nalen State LD12-77-18hn 1,200

T Nalen State LD12-77HN
T Semith State LD12-72-140n

5N A O™

T recken LD28-740
T Erecken LD28-747 200
T Greysan 1028753
T Greyson 1025760
T Greyson LD28-767
T Greyson LD28-773

0
4/13/2016 7:04:50 AM 300

®  Atwater State LDOL-77HN|Critical Velocity | ©  Atwater State LDO1-77HN|Allacation Meter Current Flaw Rate

360.87 mcfd 755.58 mefd
T Greyson LD28-780 1,400

4 .70 Ranch
- . 1,200

Events © @ 1,000

4o events for symbels an the display from
i/14/2016 7:04 AM - 6/12/2016 7:04 AM

1k o mewm, ..wwmwwm

o0 ‘

o
4/13/2016 7:04:50 AM 30d
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Pl Asset Analytics for Well Performance Calculations

| General [ child Elements | Attributes [ Ports | Analyses |version|
o | Name: Critical Velocity
e B @ Name Backfilling Description:
@ @ f® CasingPressure Yesterday Avg (V] ateoaes \ B
©®@ w f® Citical Velocity (V] : /
@ m f® Crtical Velocity Yesterday Avg & Analysis Type: Expression Rollup (O Event Frame Generation
@ ® f® NetGas ®
@ w o OverUnder PACR @
@ m f® PACR Yesterday Avg (V]
@ 8 f® Tubing Pressure Yesterday A... (V]
Name Expression Value Output Attribute
Ptbg 'Tubing Pressure’ 117.94 psi Map
dt 'Tubing Size" 2441in Map
T if Badval('Allocation Meter Temperature') then 90 else ‘Allocation Meter Temperature' 43925degF Map
z 0.97 097 Map
pl 7 it Map
ColemansCV  [4.434*((((7.481*p_1)-0.0031%(P_TBG))"@.25)/(0.0031*P_TBG)*8.5)*(Pi()*3.067*(P_TBG)*(d_t~2)*1000)/(576*Z*(T+460)) 47357 Map
TurnersCV  [5.62*((((7.481%p_1)-0.0031%(P_TBG))~0.25)/(8.0031*P_TBG)@.5)*(Pi()*3.067%(P_TBG)*(d_t*2)*1000)/ (576*Z*(T+460)) 600.24 Map
CalculatedCV|if (P_TBG<1000)then(Colemans_CV)Else(Turners_CV) 47357 Critical Velocity
Add a new expression
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PLC datalogs FGOR
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Example of the Power of Pl AF: Calculation of FGOR

Developed Practice to Calculate the Flash-Gas-to-Oil-Ratio (FGOR) / A. Mandel Solution (case 2 - flow of flash gas down the pipe to the VOC burner):
The application of a FGOR value (ft* of gas/bbl of liquids) to total oil production provides an estimate of ( 3
total gas production. FGOR values vary with the crude oil production rate, change with the extent of 1. Head Space volume = 50% * ¥ —— 15ft = 848.23 ft
reservoir depletion and may become erratic at certain critical flow rates (e.g., due to slug flow conditions, 2. Calculate number of moles of gas (at the tank) at the start of the well cycle (above ambient
reciprocating pumping actions, gas breakthrough in the reservoir, and other effects). '
pressure):
Consider the following process flow diagram of a typical legacy site, containing one HP-separator, one 848.23 ns SHolsk
- %15’ . ;= —— * ——— = (),
300-bbl storage tank (12" x 15’) and one burner: a n 35314462100 /m° 5' 430, 922223'61‘2‘ 83104 Pas299.82K 20.76 mol
Pressure Relief Valve 3. Calculate number of moles of gas (at the tank) at the end of VOC burner cycle (above
Thief Hatch ambient pressure):
_ 848.23 ft3 0z Pa mol+K . 0nF
& N = Satmeom 2" 430'922223"% * St pazgek - 00 mol
cas to 4. Calculate total number of moles generated from flash = 20.76 - 8.35 = 12.41 moles
[ sales Burner Inlet 5. Calculate volume of generated vapor from flash:
i controlalve 83144m®Pa  273.15K 353144621 ft3
Oil Leg oy ; . X ; =
Dump Valve —-N—- a. V= 1241mol * — * 101325Pa ¥ e = 9822 SCf
TS 101325Pa  298.15K
— b. Convert to actual conditions: V = 9.822 scf * Y TAl =12.78 acf
6. Subtract the volume calculated in (5) from the Fox Flow reading = 200 - 12.78 = 187.21 acf
X 7. Total volume of feed entering the tank = 5.5 gal/dump * 5 dump/cycle = 27.5 gal/cycle
8. Convert total feed volume to bbl = 27.5 gal/cycle * 42 gal/bbl = 0.65 bbl/cycle
— P :
9. Calculate FGOR in acf/bbl = 187.21/0.65 = 288.027 acf/bbl

Fig. 1 — Process flow diagram of a hypothetical site
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FGOR System Overview

Well Battery

O/G/W ‘
Flow

Future
Coresight

Pl UFL
. Pl Folder on
CSV File : Interface
Share Drive .
INI File

v

Mapping
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Effect of Pl Notifications

Develop a process to stay compliant with newly ~ noble
introduced Colorado emissions regulations energy

v
CHALLENGE SOLUTION

RESULTS
New Colorado State regulations Developed method to gather EHS&R is able to respond
require minimal tank venting to tank data and notify EHS&R quickly to field issues and
atmosphere } } resolve them much quicker
We need to: We built a solution including » Staying compliant with the state
» Quickly dispatch repair teams > UFL Interface » Keeping our emissions lower in
> Remediate in order to R the process

minimize fines
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Effect of Pl Notifications (cont’d.)

File View Go Tools Help
(@ Database [ QueryDate - © @ | Back () |B, Checkin 33 « (] Refresh

Notifications Tank Pressure Event - Bamard 04-22,23 8 Contacts
7 Contacts

TaNew» X | b @ Q- By Overview | Trigger | Message | Subscriptions | History

- 7 Escalation Teams
Tark Pressure Event - 70 R B8 21-63Hn 65Hn— A8 @& X 7 Groups
Tark Pressure Event - 70 R USX B8 09-63n = 84 subscriptions (0 Required adknawledgments) L7 Deivery Endpoints

Tank Pressure Event - Achziger B 05-09 Zhndr—
Tark Pressure Event - Adams D 30-29D Dechant—
Tank Pressure Event - Aloysius C 34-20D 06 11
Tark Pressure Event - Amigo 17-12 Glly 17-15—
Tark Pressure Event - Aristocrat PC H 11180~
Tark Pressure Event - 5albos 20-03 09X 23
Tark Pressure Event -amard 04-22,23

Tark Pressure Event - Bashor PC A 17-15 16
Tark Pressure Event - Geaman G 3498z ks~
Tark Pressure Event - Becca D 03-11 12 Gttrsn—
Tark Pressure Event - Bernhardt 0102-36 Vttr—
Tark Pressure Event - Bermhardt 0104 05-01~
Tark Pressure Event -Betz StPC G 16-65Hn--

21 Jim Brady - Email
=1 phi Deis - Email

8 30e Hil

Tank Pressure Event -Bicking PC E 02-330 B~ [enal |
Tark Pressure Event - Booth N 25-200 21D~
Tank Pressure Event -Booth 5t CC 30-73Hn— Delivery Format. | Inherit from Tank Pressure Event’ (Tank Pressure Notification

Tark Pressure Event - Booth USX EE 35-17 15—
Tark Pressure Event - Boulter 17-34,rantner 1,382
Tark Pressure Event - Boulter 21-21 Widbm 09-21-

Tark Pressure Event -Brandon PC © 23-65Hn— Subject
Tark Pressure Event -Brehon 18 22 32-18 Linzen— . -
Tark Pressure Event - Butterball D 18-75Hn— Notification:Path | generated a new notfication event. | Message for Closed Notification

Tark Pressure Event - Butterball D 19-20D Trk—
Tark Pressure Event - Butterbal D 19-27DLDS—
Tark Pressure Event - Cannon H 35-20 21 24— ‘Tank Pressure Exception Repart.xisx
‘Tark Pressure Event - Carpio 22-43 Grugn Ottinger—

Attachments

Body
Tank Pressure Evant - Castor LC 35-62+n
Tank Pressure Evant - Cecl Farms PC 1 05-67Hn— Name: | Notfication:Name
Tank Pressure Event - Cervi 42-27

Server:

Tank Pressure Event - Chandler StD 23-78Hnm-— e
Tank Pressure Event - Checketts 15-15 Jerke 02 P
Tank Pressure Event - Cody D 03-200 Becca- Start Time: | Notification:Start Time.
Tank Pressure Event - Coleman C 22-18D 27D Trigger Time: Notfication:Trigger Time
Tank Pressure Event - Cooper 23:01-17 18 Ceal- St
Tank Pressure Event - Corbin D 30-230 Dechant-- State: | Natication:state
Tank Pressure Event - Corbin Red D 30-041 08~ P
Tank Pressure Event - Cougar B 02-67-1Hn— Priority: | Notfication:Prio
Tank Pressure Event - Curd 12-05 Smith Foley-— et
Tank Pressure Event -Dabney G 23-10 15 Shim-- Trigger Condition: | Tiggering Condition
Tank Pressure Event - Dechant 03-19Hz 04 L

Tark Pressure Event - Dechant 07-15—

Tark Pressure Event - Dechant 09-01

Tark Pressure Event - Dechant 13-07 Sfn--

Tark Pressure Event - Dechant H 25-25D Msr—
Tark Pressure Event - DechantH 25-64-3Hn—-
Tark Pressure Event -Dechant 5t 01-36—

Tank Pressure Event - Degerhart USK AE 17-99Hz
Tark Pressure Event - Defienne 01 17 24-12 Actions:

Tark Pressure Event - Dilard USX AB 03-09P—

Tark Pressure Event - Dinnel €26-20 01

EEEEEEEEEEEEEEEEEEEEEENEREEEEEEEEEEEEEEEEEREEEEEREEES
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Improving Situational Awareness Using Event Frames

i
GOAL

Raise visibility of alarm conditions outside of

Operations to improve the situational awareness of - noble
Noble’s Environmental, Health, Safety & Regulatory energy
(EHS&R) group.

v
RESULTS

EHS&R had little, to no insight Developed reports and displays EHS&R is able to understand
into control system alarms to raise EHS&R level of the scale of alarms being

} awareness } triggered in the field without

needing to access a SCADA

> di > Asset Analytics to generate system
No direct SCADA access Event Frames for use in Pl » ~2,800 EFs generated,

> Consequently, unaware of DataLink® and PI Coresight™ including temperature,
SEEE] L SREEEE » EHS&R trained to interpret level, and pressure ala.lrms.
concerns that might result reports and displays » EHS&R can be_ proactive
about alarm mitigation
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Improving Situational Awareness Using Event Frames (contd.)

Briggsdale Event Frame Statistics

Bvent Type Filter: Asset Filter:

Event Template

andfor

Event Name

*Discharge® Element Name M

.
Element Template Retrieve Events
andfor

Time Range:
StartTime 1-4d
End Time 1 .
Search Mode entirely in range
Elernent Tyce Elemert Bvert Count
6018 0
Tanks/Water 6028 0
Safety 0
4018 o
4028 0
4028 o
Tanks/CrudeQil 4048 1]
4058 o
4068 0
Safety 0
1508 0
3808 o
Tanks 9818 0
Crude Gil o
Water 0
4018 [}
40z8 o
Purmps 4038 0
018 o
S0Z8 0
018 E
5028 11
Heaters
9028 12
Safety 0
Fas? 5008 ]
Hotsy Building 0
Iretrumerit Air Skid o
Areas Truck Thew Building 1]
Truck Unload Area 0
VOC Incinem@tor [
Total Euerts: 28

Event Frame Frequency Distribution

Tanks/Water PUMPS

o G @ @osisoft #OSlsoftuC
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Operational Workflow Improvement using Pl Integrator
for Esri ArcGIS™

GOAL

Improve the efficiency of business workflows and
situational awareness for Noble’s upstream
operations

|<

CHALLENGE RESULTS

Noble Energy has thousands of Combine real-time data from the PI A single standard visualization

offshore and onshore assets System and other sources, such as tool to view remote asset

worldwide but, no single weather feeds with traditional asset :

visualization tool to tie together P daa D status, asset production rates

asset data, real-time data and and Weather data in a

weather feeds. geographical context.

This compromises the ability to: Interactive real-time maps with _

>  Route personnel to remote locations >  Vehicles > Many sources of disparate data

>  Respond to inclement weather >  Weather Radar > Map can be configured to reveal

> Respond to emergency situations »  Asset Management as much or as little information as
i - using the PI Integrator for Esri ArcGIS needed at each zoom level.

g E%%%%éomp“ance el sEitEs and Esri ArcGIS web maps
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Pl Integrator for Esri ArcGIS™ Demo

Legend T~ DJ Midstream Pipelines 13 Ct

b g Launchers & -
4 D15 OPERATIONS - Launchers & Receivers | B8 ~ ‘%:~ K8 [H~ K- M0000000017 =
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