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Williams Reciprocating Compressor Equipment Monitoring Program

« The PI System is used to monitor, evaluate and assess asset condition
In order to reduce undesired down time and improve equipment
efficiency.

« The tools built are designed to expose data exceptions and provide
users quick access to supporting information to determine if a data
exception is actionable.

« There are two AF Databases constructed to perform the different
analytic functions described in this presentation

« PIAF, Pl Asset-Based Analytics, Pl Coresight, and Microsoft SSRS
reporting tools provide the foundation that supports data examination
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Pl System Data Flow

» Sensor data from the engine and compressor

Engine & are collected by the PLC

Compressor Sensors

* PI Interfaces collect data from the PLC and
send that data to the Pl Data Archive

* PI AF reads data from the PI Archive, performs
calculations, and contextualizes results in a
format that SQL Server Reporting Services can
surface in the form of an exception report

Pl AF Pl Data
‘ Archive

Microsoft®
W SQL Server =—————> —

Reporting Services
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Elements Tags
@ Recp 01 = ||| ceneral | chid Elements | Attributes | ports | Analyses | version |
[ Redp02
( Redp 03
. || Aeer
(P Recp 04
- (@ Caladations |1 @] name 2| Value | Tme Stamp
(3 CperPerfCalc
[=} () CompressorTempDeviation =] ategory: <None>
- (§ Comp Cyl 01 ;
@ 112
- @ Compyloz % Ambient Temp 53.11186 °F 10/4/2016 8:12:53.031 AM
@ Comp Cyl 03 H ] & Auxillary Status Word 128 10/4/2016 8:07: 11,001 AM
3 Comp Cyl 04
& CompCyl0s = (=] Burn Time Dev from Desired 0.086250007152557373 10/4/2016 8:12:58.044 AM
ﬁ“ Dﬁmc"m" Cyi 08 = &7 Desired Air Manifold Pressure 34,51 10/4/2016 8:12:53.091 AM
El
=~ (@ Notification ] < Desired Air to Fuel Ratio 158000011 10/4/2016 8:06:33.033 AM
(@ Ignitonvoltage a -
& PowerCylnderTemps - «F Engine Fail Status i 9/26/2016 8: 54:52.427 PM
(3 RedpDashboard a 2] Load Step 0 1/1/1570 12:00:00 AM
- (3 Report Groups
(@ Catalyst Group = ¥ Normal Stop Status 1 9/26/2016 8:54:52.427 PM
- (3 CylBurn Time =
Ready Statu: 1 9/26/2016 8:54:52.427 PM
~ [ Cylinder Discharge Temp & Ready ) 126/
~ (@ Cylinder Discharge Temp Delta @ & Running Status 1 10/4/2016 3:00:00 AM
- @ Cylinder Ignition Voltage
(9 Efficiency Group B =] Station Fuel Flow 0 1/1/1970 12:00:00 AM
& Engine Group =] y: Calaulation
(3 Exhaust Group
Y Tags = =] Burn Time Avg 4.2237499356269836 10/4/2016 8: 12:58.044 AM
(F Fraser
& Gbson a =] Burn Time Dev 0.59827745033053714 10/4/2016 8:12:58.044 AM
g Hauley a [Z1 Comp Cyl 01 Predicted Disc Temp 108.871971 10/4/2016 8:12:53.091 AM
Jones
& Kane = =1 Comp Cyl 02 Predicted Disc Temp 108.871971 10/4/2016 8:12:53.081 AM
g :E{"’D = =1 Comp Cyl 03 Predicted Disc Temp 108.871971 10/4/2016 8:12:53.091 AM
(P Northeast - ] =1 Comp Cyl 04 Predicted Disc Temp 108.871971 10/4/2016 8:12:53.081 AM
(7 Elements Ll (=1 Comp Cyl 05 Predicted Disc Temp 108.871571 10/4/2016 8:12:53.081 AM
= Event Frames =] [Z1 Comp Cyl 06 Predicted Disc Temp 108.871971 10/4/2016 8:12:53.091 AM
|5 Library = ¥ Compressor Flow 186.547021484375 MMSCFD 10/4/2016 8:12:53.081 AM
jem Unit of Measure = (=] Exhaust Port Average Temp 987.8125 °F 10/4/2016 8:12:58.044 AM
@ MyPL o =] Exhaust Port Delta Temp 2166281 %F 10/4/2016 8: 12:58.044 AM
2 Notifications ] =1 Ign Sec Voltage Avg 75.5 10/4/2016 8: 12:53.091 AM
88 Contacts = =1 1gn Sec Voltage Dev 5.2796780204857185 10/4/2016 8:12:53.091 AM T
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Reciprocating Compressor Dashboard

P e e - - e >

= m MyWilliams m BI Reports - All Documents

Bl Center > Asset Performance & Benchmarking = Print Reports

Actions ¥ ‘.. I 4 |1 of2? B ki AdHoc | "W ([Read Only)

® Efficiency GrouplStg 2 Thermal Effeciency
0 %
1 90 110 10

©  Efficiency Group|Stg 1 Thermal Effeciency °
79454 %

b (7 AzaGathering
U [ acwme

* dlick on any unit, and links to additional views will be avai
® Lhits that are highlighted are not currently running
® Report data refreshes every five minutes
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ABA-Central: E lec North
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EM | ICDCHCN I | - Wi
A oy o oS4

b [ Green House Gas (GHG) reparting |
O [ 1um Gathering
» % Maimo Meters I

ABA-Central: E lec South EMJICDCHENWY ) b ) couipment star | J
ABA-Central: Recip 01 Caterpillar | 4 U FCA Gathering Iﬂ ‘” [

Gs1ZLE O » [ rcaGathering 1. ‘ | | | | : Iq
ABA-Central: Recip 02 caterpilar] |0 » [ rca athering Tank Levels |,' |\|| |: l'M ||| || ‘I“‘ H H e

G3B12LE . | ' WLy

ABA-Central: Recip 03 Caterpillar |
G3IB12LE
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ABA-Central: Turb 02 Solar| Tavrus&0 || _ M preasy -174 g0 7

ABAL Recip O Caterpillar | 8/23/2016 5:26:41 AM 1d B/24/2016 3:26:41 AM
G3516B ULB Related Assets/Events {207/0) 8/23/2016 9:26:41 A |1h [8h] [1d] [2w] [2mo] 1d | & Now | B/24/2016 9:26:41 AM

ABA Church: Recip 02 Caterpillar | | i e 52 EL ls/2¢20:8 1o 2 b e s
G3516B ULB |cay 1 2
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535168 ULB
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Overview Screens

Ad hoc trends

Multi-state colors for high or low alerts
Mobile compatibility

© PI Coresight

High Speed Compressor Display

Recip3500Vee16Comp4Throw

Performance
Unit Ststus RUNNING
Eng REM
Eng Lesd
Eng Timing
ArtoFuel Rsto 285 %
RunHours 301365
SYS Bat Wolt 20 vbc Disc Temp Delia fo Predicted 220 °F 210 °F

RecipintegraliniineScomp3Throw ¥4 Ad Hoc Display | @

‘VES|0V¥E feﬂeed Ca ety LA
o l

Bl Reports - Al Documents g Egencia [ Google ] 1
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Baseline Data
Mining

Evaluates one hour after
startup until one hour prior to
shutdown

Shows data values outside
normal operating thresholds

Shows number of excursions
over the report period

Links to a Coresight trend with
data, average, thresholds, and
analysis window

r > Asset Performance & Benchmarking = Print Reports

Find MNext EE
Baseline Maintenance Report

Last Refreshed at: 10/4/2016 8:11:09 AM
Facility: ABA Hawley

Start Date: y+7h

End Date: t+7h

[ L I EEER S | ]

- ."f;,"?
Williams.

Ll

Intervak 1h
Excursions
Facility Equipment Process Value Status Total Lowr Higl Low Higl
Tracker | Excursion | Excursion B(cursnn Threshold Value Thrﬁlmld
ABA Hawdey Unit 2 Cst 3516/ Sto 1 Conp O Discharge Temp Soresd. Watching
JGT 4 Sngle Stage
Facility Equipment Process Value Status Total Lowr Higl High
Tracker | Excursion | Excursion B(cursnn TInEImId Value Threshold
ABA Hawdey Unit 1 Cst 3516/ 10.15
JGT 4 Sngle Stage

ABAHzwdey | Uni 1 Cst 3516/ Reported
JGT 4 Sngle Stage o Fekd

-
Facility Equipment Process Value Status Total Lowr High Low High
Tracker | Excursion | Excursion | Excursion | Threshold Value Threshold
ABAHswiey | Unt3Cst3516/  Sio 1 Covp O Discharge Temp Spresd Repu‘ted - 1160

JGT 4 Sngle Stage
ABA ABA Hawdey Unit 3 C=t 3516/ 625.00 21172 1000

Catzbest Temp (post) Reported L]
JGT 4 Sngle Stage to Feld

ABA ABA Hawdey Unit 3 C=t 3516/ Catahst Temp (pre) Reported 0 625.00 7276 1000
JGT 4 Sngle Stage to Feld
Manual Enfries

L L S L S

ABA Hawizy Unit 1 Cat 3516/ JGT 4 Sngk Sage 9(25/2016 10:07:00 AM McCsin, Mike
5/28/2016 €:10:00 AM Figura, Tommy

150,00 141,18 130

ABA Hawiey Unit 1 Cat 3516/ JGT 4 Sngk Stage
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Baseline Data

Mining

 Powered by Pl AF and
Microsoft Reporting Tools

« Assigns each data value is to a
specific template designed to
supply the report

« Accepts manual data entry

« Evaluates parameters under
normal operation against
normal operating thresholds

Flements Catalyst DP
iy Elements + || General | child Eements | Attributes | ports | Analyses | version |
- & ABA T

& ABA Central

{9 ABA Church I || s

Ci- & ABA Durbar [] £ ] &/ name 2 Value
[ Unit 1 Cat 3506 / JGD 4 Single Stage

=
=)
=)

sesaeead

Unit 2 Cat 3606 / JGD 4 2 Stage
Unit 3 Cat 3606 / JGD 4 Single Stage
Unit 4 Cat 3516 / JGC 6 Single Stage

& aHOLD

@ Ambient Temp

& Aux Water Temp Outlet

- [ Battery Voltage

Cales

Comp Main Brg Temp Spread

Eng Crankcase Conversion

Eng Cyl Avg

Eng Cyl Dev

K Value

Stg 1 Comp Cyl Discharge Temp Spread
Stg 1 Compression Ratio

Stg 1 Cyl 1 Discharge Temp Delta
Stg 1 Cyl 2 Discharge Temp Delta
Stg 1 Cyl 3 Discharge Temp Delta
Stg 1 Cyl 4 Discharge Temp Delta
Stg 1 Cyl 5 Discharge Temp Delta
Stg 1 Cyl & Discharge Temp Delta
Stg 1 Discharge Temp Expected
Catalyst DP

Catalyst Temp (post)

Catalyst Temp (pre)

Comp Calc Torque

Comp Discharge Flow

Comp Load Step

Comp Main Brg Spread

Comp Main Brg Temp 1

QLY2LLAULLARAE

(7 Elements

== Event Frames

| Library

=m Unit of Measure

@ MyPL

# Notifications

B2 Contacts

=] Breakeven Days
=1 Compression Path
=] Coresight URL
=1 CustomAlarmDesc
rd =1 Data Type
=1 Group
=1 Loss Per Day
=1 NonNumerical
= =1 PME Precision
= =1 Required
= =] site
= =1 Tag Name - Preferred
= =1 Tag Name - Prefix
= =] Tag Name - Standard Name
® =] Trend Time Range
= =] UOM - Preferred

= Category: Common

s = =1 Comment Field
- & Data

= 7 Data -Raw

= =1 High

= =1 Low

= =] SortOrder

= ] status Tracker

= E1 writeable

o
ABA\DUNbar\Recdp 04

https: /fwmstutpiap02. williams. com /coresight/=/Dis

Numeric

ABA Dunbar Unit 4 Cat 3616 f JGC 6 Single Stage
ABA_Dunbar_Unit 4_ENG-Catalyst OP
ABA_Dunbar_Unit 4

ENG-Catalyst OP

24

inH20

0.181778327
0.182224988937377/93
1

0.2

20

Mone

False
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Compressor Comparison Report

AdHoc | W (Read Only)
The Driver Comparison Repc -
- backlll repre
»  Clicking fe Link In § =00 ® TAGS|THROTTLE POSITION
*  EachData Paramet: 58.5 492 %
87 100
1.2 g
Alr to
Fusl
552 |80 Po8 Ratlo
WABAIL athropiRecip 031 --- 27.15
VABAIT oK\ Recip 021 242 o 00 (4230 1230 000
\ABAKane\Recip 01\ 544 | 87 4461 1488 | 2948
JABAIL athrop'\Recip 01, 532 i72 (4638 1401 | 2022
WABAMNortheastiRecn 021 0 337 .08 | 1329 2317
WABAKane\Recip 02 — T4 4530 1496 2772
; \Becin 011 ¥
\ABAIChurch Becip D14 . B8 2805 1473 2758
L MM Herminis\ Recip 011 588 |4 40 4362 1370 | 2000
\ABAHawisyRecip 031 If15 s 58 4340 1408 2230
L MM\ Cantaral Recip 08\ (StDs 588 4807 1480 | 2800
ABAHawley\Recip 02 =- 20 i52 486 1512 2324
WBALathrop'Recip D8 44 4271 1434 2308
ABAHawisyiRecip 1) | a0 4600 JEEEEY 2323
WABAChurch\Becip D4\ if15 % 44 4380 1427 2375
ABA\Church\Recip 03! Ste o i 122 4882 1480 2770
\ABAZicKRecip 031 =Rec |8/24/2016 12:00:00 AM 7d 00 4352 1426 | 2320
Standard | 8/2¢/2016 12:00:00 A | 1h] [8h) [1d] o8 [287] o8 | 054
Group R 8 4577 | 1447 | 2827
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Reciprocating Compressor On-Line Monitor Report

Pl Coresight 238 COMPRESSOR REPORT
) °
. - Compressor Performance Report
i E) Py Will —
i chidey W"”’??'né’ TGPL-STA14D: Recip 01
[~
BI Center » Asset -'/ Make:  Cooper

Model:  GMW-10 HPFI

. o
Actions - bt
- Mechanical Effeciency - 0.85 PLC Hp: 2238 PLC Cap 169
Qverall Effeciency : 0.95 IHp - 1869 Cal Cap - 176
i Compressor Effeciency %: 899 BHp - 1967 Rated Hp - 2500
Atmospheric pressure 14.365 psia RPM 2383 Load Step: 1
cyl Stg |Calc Clearance Suc  Dis [Suc Dis Pred Dis Corqp Capacity | Flow IHp Evs Evd |Rod Load % |Reversal
End Prs Prs |Tmp Tmp | Dis Tmp Ratio Bal
(In"3) (%) (Psig) (°F) Tmp Delta (MMSCFD)| (%) Cmp Tens | (Degrees)
- Cyl1 HE 1 2154 &7 587 715 | 740 1119 100 165 123 3 0.97 353 a3 82 480 365 155
Unit CynCE |1 2369 67 | 591 692 91 1.15 28 104 249 93 79
Cyl2 HE 1 1623 43 572 708 1101 100 15 123 K 1.00 357 a4 79 445 409 152
CyR2CE |1 2159 61 600 728 97 1.15 28 102 253 92 77
Cyl3 HE 1 1593 42 577 708 110 95 84 122 30 102 348 a3 75 496 391 158
TSPL: Station 14 Cy3CE |1 1495 42 | 589 746 104 127 28 1.02 307 93 76
TGPL: Station 14
TGPL: Station 14
10/4/2016 2:25:53 AM < 8h >
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Alarm/Shutdown Report

Bl Center » Asset Perform

WWPY\Mountain Home\R edp 02436 - | Alarmmy Shutd own Description Datef Time Event Count

L]

(]

Actions =

Archived Between Start Time= *
1wand End Time= *

Alarm.Cormpressor CWinder 1 09/29/16 02:19%: 51 PM 1
Temperature Rise Alarm
Alarm.Cormpressor CWinder 2 09/29/16 02:1%: 51 PM 1
Temperature Rise Alarm
* Belo . P
. ‘élah ecip02 » Tags » Analog » Trb-Oil-Pres
+ Clic
& Tim
NP Mot
Active at ® Trb-Oil-Pres-Low|Data | @ Trb-Oil-Pres|Data
0 229 Psig
WP Mo
.-‘\rchl\rled 1 35
1w and En| 0.9
(o}
0.8
0.7
0.6
0.5
0.4
0.2
0.2
0.1
a0
9/28/2016 6:47:48 AM 7d 10/5,

f28/2016 6:47:48 AM  1h| |8h| [1d |_Tw_| 1mo | 7a | [ & Mow | 104
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Mon 10/3/2016 1:40 PM

DoMotReply@Williams.com

APB Notifications: LMM Herminie Recip 07 | Not Running
To

Event Notifications

Name: AlmSDNotify LMM Herminie IT Recip 07

.. . Database: Compression
* SQL query of AF allows determining if Server: TULPUPLATUS
Target Path: LMM Herminie\Recip 07
a new event has occurred Query Period: 10/3/2016 1:03:32 PM (Central Time)
[Data Type New Count|
* AF both decodes the event codes S e -
- NONE o
from the control system into Shutdonn
. . . Shutdown NONE B
associated text and supplies links Status >
Diagnnsric (ActEvntBuffer1® - 1542-5 Exhaust Port Temperature Sensor Cylinder #12 = Current Belc_m- Normal, ActEvntBuffer10 - 1540-5 Exhaust Port Temperature Sensor Cylinder #10 : 107
|Current Below Normal, ActBvntBuffer1d - 1535-5 Exhaust Port Temperature Senser Cylinder #6 : Current Below Nermal
|Analog NONE o

+ Alarm, shutdown, status, diagnostic,
i i esight 7 Trend: Alarm PV Trend
an d an al Og th res h O I d deVIatI 0 n S are E'InorbueghCorAiizhn[P;l;m l:j\-" Trend Link: mibrowsers:/wmstutpiap02. williams com/coresight/#/Displavs/AdHoc?&dataitems=None
distributed in one notification

Desktop Overview: Hitps//wmstutpiap02. williams.com/Coresight/#/PBDisplayName/Recip3600Vee 1 2comp6 Throw ?CurrentElement=%5C%5CTULPWPIAF03%
5CCompression%5CLMM%5CHerminie%3CRectp%%2007%5C

A . . Mobile Overview: mibrowsers://wmstutpiap02. williams.com/Coresight/#/PBDisplayName/R ecip3600Veel2comp6Throw ?CurrentElement=%5C%
« Email includes links for the associated SCTULPWPIAF03%SCCompression%5CLMM?%S CHerminie%SCRecip%2007%5C

process variable — if applicable —and

for unit overview displays

(Mobile and desktop PI Coresight)
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Summary

Williams - Equipment monitoring
1) Improve reliability
2) Increase operating efficiency

v
CHALLENGE

Improve the efficiency and
reliability of the operating }
assets

WIII iams.
&—

SOLUTION

Expose opportunities
through analysis of
operating data

* Focus on the low hanging fruit by
identifying the fruit

» Use the operational data to
provide warning of pending issues
to help eliminate and reduce
costly unexpected down time

* Provide early warning of possible
issues through exposing
operational data exceptions

* Using operational data to Identify
opportunities for improvement

. W ALV
SSIC

RESULTS

Creation a suite of tools that

help identify opportunities for
improvement and reduce
steps between identification
and action

» Eliminate as many of the steps as
possible between identifying an
issue and examining the
supporting information

* Provide the right data to the right
individuals at the right time

© Copyright 2016 OSlsoft, LLC 14

@OSIsoft,. 2016 REGIONAL SEMINARS



Contact Information

Mike Teter
mike.teter@Williams.com
Sr. Engineer — Asset Performance and Benchmarking

Williams
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Questions Please remember to...

Complete the Survey

Please wait for the . .
for this session

microphone before asking

your questions —

REGIONAL SEMINAR

SOTt.
Safeco Field - Seattle, WA - September 20,

Digital Transformation with Today's PI System- OSisoft

2. Pl Coresight 2016: New Vision, New Display Editor, New Look and Feel -
osisoft

3. Monitoring Health and Performance of Grid-Scale Energy Storage
Systems ~ UniEnergy Technologies

4. Using P! Integrators to Improve the Value of your Pl Data~ OSisoft

5. Pl Asset Framework Ties Together Enterprise OEE for Clearwater Paper —
Clearwater Paper

6. Solving Business Initiatives with the PI System - OSisoft

7. Pl Analytics and Coresight for Business Process Improvement — Avista

State your
name & company

8. Seeq helps customers get even more value from their OSisoft P1 System —
Seeq inc.
9. What's Really Going on with your Beer's Fermentation? ~ Deschufes

Brewery

[Qualiyofseminar ]}
Poor Excellent  NIA
1. Presentation topics meeting your needs or interests
2. Time allowed for lunchibreaks/discussions

3. Pace and time allocated to the presentations
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