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Presentation Overview

« About Alyeska Pipeline

* Maintenance Strategies: Mission, Goals and Challenges
» Alyeska’s Pl System

* Maintenance Diagnostics and Resource Center

 Development Roadmap

Empowering Business in Real Time. © 2009 OSlsoft, LLC. - Company Confidential



@@ os

Alyeska History

1968 Oil discovered, Prudhoe Bay

* 1970 Alyeska Pipeline Service Company

formed

+ Joint venture between ARCO, BP and
Humble QOil

*  1975-1977 Pipeline Construction

» largest privately financed construction

project ever attempted ($8 billion)

*  Consortium of BP (47%), ConocoPhillips
(28%), ExxonMobile (20%) & others
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Alyeska Pipeline 2009

800 miles long
48” diameter pipe
5 Pump Stations
Marine Terminal

1.4 Million bpd operating
capacity

Logistics & Operations centers in
Valdez, Anchorage, and
Fairbanks
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Prudhoe Bay
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Brooks Range
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Tanana River Bridge Crossing
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Valdez Terminal
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Operation Control Center
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Maintenance Strategies

Mission

Goals

Challenges

Strategies
Reliability Centered Maintenance 2
Alarm Management D&R

Continuous Monitoring
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Solution Stack

Real-time Data Storage Pl Enterprise Server

®

Relational/Transaction  Microsoft SQL Server 2007
Data Storage

L
&

System Modeling Analysis Framework 2.0 (AF) @
Computations Advanced Computing Engine @

.NET Code K2
Alarm & Event Analysis Framework 2.0, AF Notifications @
Notifications Outlook & Microsoft Exchange Server K2
User Interaction RtWebParts, Custom WebParts & 7@

Microsoft Office SharePoint Server 2007 (MOSS) &«
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Pl Server

Operations

» Two Operations Pl Servers in HA
Configuration

« Test/Dev Server for prototyping

« OPC Interfaces to all data sources
« 150k tags

Enterprise

« 150k Tag Pl Server

» PI-Pl with Operations Pl Servers
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 Foundational elements of our architecture

> Model assets according to Alyeska
standards for system / subsystem /

component hierarchy

> Develop re-usable structured logic

around asset model
> Integration of disparate data
> Notifications architecture

> Platform for continuous monitoring of

like equipment

Analysis Framework & Advanced Computing Engine

®Maintenance - PI System Explorer

Fle Edt Wew Go Help

% Database [%]Query Date ~ 0 Back.

0| H, checkin =) v [2] | (3 Hew Element

1 News Attribute

B DOT_Valves
- @ 20REW100
& 20REWI0N
- [ 2REW102
- (@ 2OREW103
& 20REWI04
- @ 20REW105
@ 20REWI07
- [ 2OREW108
- (@ IOREVIT3
& 20REWITS
-~ @ 20REW11E
@ 20REWIT7
-~ [ 2REWITE
- (@ ZOREW1TS
& 20REWI21
- @ 20REWI21A
@ 20REW123
- [ 2OREW1Z4
- (@ IORGEV1Z5
& 20RGV-ZE
-~ @ 20REW-H
@ 20RGEV-32
-~ [ 2REW-3

|-++ Transfers

N

[

i Library

e Unit of Measure

@ MyPI

2 Notifications

83 contacts

General | Chid Elements  Atibutes | Pats | Version |

20-RGY-101
[ searcn 2]
[+ & Name 2| Vaus |
(=] 30 Percent Stroke
i 2] 100 Percent Closure i
B| =] Actuator Ratio 54873
B =] Aux Close Contact True
B =] Aux Open Contact Tre
=] Battery Valage 25354
=] CaleStatus RUN
@] =] Cunent 054
®| =] EquipmentD 20-RGY-101
B =] Hammer Blow Time Factor 10z
=] InDebug False
=] inMaintenance: False
@ =] Peak Cunent 054
@ =] Position Indicators
B =] Pump Station PS10
=] TravelTime 1211
=] Valwe_ID 1R
B| =] ValveType RGV

Try

' Set time period for Debug purposes
" Position InFullOpen.ExeTime = New AFTi

goLlog.Log ("Execution Time: "

' Get current Digital State for Valve
loTemp = Position InFullCpen.PrevVal (Pos

If IsNumeric(loTemp) Then
cWVal = CDbl (loTemp)

Else

Throw New ACE Exception ("FATAL Excep

End If

cTime = New AFTime (Position InFullCpen.P

& Format (He|
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* Primary Visualization for Enterprise Users

> MOSS for team collaboration, document
management, access control

> RtGraphic WebPart for PB-developed
graphics & trends

> RtTrend WebPart for Web-based reports
> RtTreeView WebPart for Navigation

> Custom Silverlight WebParts as required

& Home - Maint e & Diagnostics Center - Internet

¢ Favorites # Home - Maintenance & Diagnostics Center

OEM Center > Maintenance & Diagnostics Center

#4 Maintenance & Diagnostics Center

ber Planning & Scheduing ~

View All Site Content

Oil Movements
Department There are currently no active announce

Announcements

Engineering = Add new announcement

Maintenance &
Diagnostics Center

= Discussions

= Documents

= Lists

» People and Groups
= Sites

= Equipment Hierarchy

Equi
Hier

Environment \

3 Recyde Bin ‘

-
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Physical Design

OCC PI
HA qulective

Controllers ’

OPC
Interface

— | SCADA
Maintenance/
Network

SCADA Network

7 = [ |

OPC Interface

Typical
Pump
Station

ﬁusiness Network \

DMZ
Enterprise
Pl Server MOSS End Users
Server

LS
t

E ] I Exchange Server
]

i g

ACE/AF

Server \

<
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[€1®L €] hitp://accm: 5450/stta/0EM/MDC/default aspc n” Bing 2=

| ﬁ Favorites

eHome-Mamtenance&Diagnos'tlcs Center l l %3 v B ~ [ i v Pagev Safetyv Tools~ Ov

I 0EM Center > Maintenance & Diagnostics Center Welcome Wiley, NickJ ~ | MySite | Mylinks v | @ 4
I
|

“ Maintenance & Diagnostics Center prye =) [£] Advanced Search
r e esCenteryl Planning & Scheduling » | Maintenance Strategies  Equipment Hierarchy

View All Site Content

0il Movements
Department There are currently no active announcements. To add a new announcement, dick "Add new announcement” below.
Engineering = Add new announcement

I Maintenance &
Diagnostics Center

= Discussions

— Announcements g

1
I
!

|l | = Documents

= Lists

= People and Groups

= Sites

= Equipment Hierarchy

||

T T

Equipment
Hierarchy

Environment
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@ Home - Maintenance Events - Windows

@.Gv |21 http://aecrn:5450/sites/ OEM/MDC/Planning_Scheduling/MaintenanceEvents/Shared %20Documents/eventtrends.aspx MEZIES |E) Bing
- — = _— ——

-
»
- @-

i Favorites & Home - Maintenance Events l | M- v [ = v Pagev Safety~v Tools

MAINTENANCE EVENT SUMMARY

Welcome Wiley, Nidk1 = | My Site | My Links ~

— CLOSE EVENT

1@ -

EquipTag [
20-RGV-S
20-RGV-S
20-RGV-S
20-RGV-9
20-RGV-S
20-RGV-1
20-RGV-1
20-RGV-1

20-RGY-1],
20-RGV-1),
20-RGV-1
20-RGY-1
20-RGv-1|
20-RGV-1|
20-RGV-1
20-RGV-1,

MAINTENA

Equipme
Ewvent Ti
Descripti]
Stroke Al

Close Timy
Close Timy
Close Timy
Close [5t3

£ | Ad hoc Trend -- Webpage Dialog E

OSlsoft Start  8/24/2009 3:57:37 PM End 8/24/2009 4:01:49 PM | Apply @ E] E]

» ,;.llas_muaﬁun_mFu_LGLs

50

u .
Brf24008 67T P 4.2 Min{s) BI2472008 4:01:48 PM
8/24/2008 35837 PM

# 20-RGV-118 RGY 118 Valve Full Closed Limit Switch Input

Tags:  Alias.|Position_InFullOpen - Hidden Multiple Scales

Min: Autorange - E Mawx: Autorange - [ Apply Scaling ]

Close [Enl‘

Current (

nFulliOpen

hT0Open

hFULLCLS

[Hage

e
V118 Electrical

Current (Average) 9.02 Current (Average) 7.03 V118 Valve
Voltage (Awverage) 235.17 Voltage [Average) 231.49

-

|+

L't.run:

eﬂ Local intranet | Protected Mode: Off 5o 0% v JI




All Asset Back log

| Excel Web Access - AllassetTemplate

Clpen * pdate - 34 Find
&, B [ ] E F ] H I J
Ace_Calc|Event_ID |ACE_Event_Date To Schedule |Scor|Task |[Ops |Tag# Work | Crew | ¢
e Status | Sys Grou | Code
1 - - - - - I} - -
2 322 READY D455 #HO05~AIR QUALITY SUPPC
3 172 READY INWCT 00000052150 IMMOTL IS
4 -487  READY GME 34-5YS-ELEC PS#04 G4
5 476  READY FMEB 39-BD-4701R PR 39C5
B 451  READY FMEB 39-BD-2 PrC  39C5
7 286  READY INWC R&R EMDUSER ECIMNYCTLINY
a8 478 READY FMB 20-BGW-119-BD LWhAT LWWRAT
g 322 READY SLR #956~2007 FISH & WILDLIFE
10 390 READY 34-5%5-CIVIL PL PROU
11 271 READY FMB 39-SYS-ELEC LWWRAT LWWRAT 2
12 390 READY J4-5Y¥5-EQUIP PL PRIYHF
13 431  READY P-ENMFS-LUCP-4201FR PS#H19 OPS
14 451  READY FMB 33-BD-33 LWWhAT LWWhAT 2
15 3sE  READY FMB 39-BD-77 LWWhAT LWWRAT
16 3Bs  RETURMFME F1-MAOW-1205 LWhAT LWWRAT
17 371 READY FMB 20-RGW-31-BD LWhAT LWWRAT
18 371 READY FMB 20-RGW-26-BD LWhAT LWWhAT
19 371 READY FMEB 20-RGW-34-BD LWWRAT LWWRAT 2

i |

P AN

ChiD

b L P Ay B} ]

FAidh AT T AafhdT
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TG Run Status

GG Speed

PT Speed
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CT Thrust Brg Temp TC 21 20.90 TG Run Status

€1Ad hoc Trend -- Web Page Dialog
[Capeiy] (6] [wd) [m)
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'_Fﬂ\é&p\;v_zsmﬁ él lJ - -8 UPS and DPS Systems
TCVCLONES ~o == _q4 VALY .8 P304
| FACILITY S~ L= X - L]
- | GASFURL S~ PCV-3B01R [E2) % I
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chumentation and Rationalization

@ OSlsoft.

DNRSearchBar Web Part hd

DNRView Web Part

D_N_R Search | pI D_N_R Search
| UCOS Tag: |
| |
|PI Tag: |
| |
| MEL Tag: |
| |
|MTL Tag: |

Network | Select - |
Priority | Select - |
Svstem | Select > |
Location | Select - |
Component | Select - |

l Reset ] l Search H Export ]

[ Matching Tags |
PS04_WLV-BST_PMP_SMP_R.slmComi *
PS04_VLV-BST_PMP_SMP_R.almWarr |
PS04_VL\-BST_PMP_SMP_R.almDNE]
PS09_VLV-BST_PMP_SMP_R.almWal
PS09_VLV-BST_PMP_SMP_R.almDN

1 | 3

D_N_R View | pI D_N_R View

| UCOS Tag: | | PS04_VILW-BST_PMP_SMP_R.almCommWarn | Priority | Repair | bR
Time: Complete
ucos 10
Definition:
| | ‘ [ ETTUENES DR Complete Date
Ewvent
|PI Tag: || PS04_VLV-BST_PMP_SMP_R@Comm\Warn Response 1/1/1900 12:00:00
PI - 14 Days DR Complete User
Description
Notification
Time Export
| MEL Tag | |
| pdate
| MTL Tag | |
SME
Information
Cause One Channel of MX Communication has failed
Definition
Effects One Channel of MX Communication has failed
Definition

Recommended | Prosoft Card In PLC Chassis
Planning
Actions

Recommended  Proscft Card In PLC Chassis

Maintance
Action
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g4 Maintenance & Diagnostics Center

Maintenance & Diagnostics Center | Equipmert: Hierarchy  Maintenance Strategies  Planning & Scheduling -

Maintenance & Diagnostics Center » Shared Documents = DRRYiewet

DNRViewer

MaintenanceSearchBar Web Part - MaintenanceVYiew Web Part
D_MW_R Search | PID_MN_R Search D_N_R view | PI D_N_R View
(UCOS Tag: | Priority |10 || & Toa Active
| | |System | | BOOSTER PUMPS l (Tag Type | IR |
|PI Tag: | - |Unit of Measure || |
— |chat|on | | PS04 |
| m | | Point Source | | P |
o [MTL Taq I |
ag: =
: : MEL Tag | | |Alarm Set Point || |
|TagName | |PS04_VLV-BST_PMP_SMP_R@CommWarn | | DeadBand ||0-28800 |
MTL Tag: 5
| | Tag 5TAG=P5|]4_VLV— |S|)an | |DE.‘U'ICB Range | |SHI'I'I|JIE Rate |
| | Description BST_PMP_SMP_R.almCommWarn |1 | | | | |
Network | Select - |
Priority | Select - | Tag |Cnmpress‘mn | | Exception |
Justification 8 hr 0
System | Select ¥ | | | | |
Location | Select - |
| User Group || |
Tag _
- Display File
| Reset | | search | | Export | Dependencies | | l
|Hah:hing — | |Cnlled:ion Start | |Cn|leclion End |
I | | |
PS04_VLV-BST_PMP_SMP_R@CommWar General
BT ETS |Crea‘lor | | piadmin |
|Crea‘le Date ||Sf5:‘2009 5:22:26 PM |
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Alarm Management

Operations, Enginesting & Maintenance {OEM) = Maintenance & Diagnostics Center

@@ Maintenance & Diagnostics Center

W Equipment Hierarchy  Maintenance Strategies Planning_

Maintenance & Diagnostics Center > Shared Documents = Alarmiiewer

I AlarmViewer

WebPart1 Web Part - AlarmViewer Web Part

i |
Acknowledge Alarm u

UCOS Tag:
|
PI Tag:
|
MEL Tag:
|
MTL Tag:
|

Network | select v |
Priority |9 v |
System | select - |
Location | Select - |
Component | Select - |

3414610/11/2009 ¢
3413310/11/2009 ¢
3192610/14/20094
3783810/18/20091
3487010/12/2009 ¢
3527510/12/2009 1
3576210/12/20091
3625610/12/20091
3873210/11/20091
3873910/11/20091
4418610/11/2009 1
3092710/19/2009 £
#: 3094810/18/20091

VENT VENT [ 0.00 | X
e -
=i -
XV31 X212 = nla =
xx| ’ 15.40 20.00 [ o PT182
i
- B 0.00 S
=]
FT-3501 Xvao TC160 P13 X7 xve TT6
PT2 PT181
Fuel Gas Temperatures - Celcius (TC160/TTE)
000
- R
o.oo _—uv—-r“-—A-.l__'_'__
1500 e o g -

Q0
10/23/2009 5:01:22 PM

Fuel Gas Supply Pressures - Bars [PT3/PT220/PT2)
80.00 I

2 Day(e)

20.00

T

10/25/2008 £:01:22 PM

H-EI

0
£10.00

‘_—__‘_\_—_

10/23/2009 5:01:22 PM

2 Day(s)

10/25/2008 5.01:22 PM

Fuel Gas Control Pressures - Bars (PT182/PT181)
o

SO0

£5.00

—

10/23/2009 5:01:22 PM
Fuel Gas Differential Pressure (PDT
- ! L

0.80
0.20

100

2 Dayi(s)

10/25/2008 5:01:22 PM

10/23/2009 5.01:22 PM

2 Day(s)

10/25/2008 5.01.22 PM

0.00
BAR

0.00

TC285

Cocee !
JIIrIrs.

1C256
—

=

TC257
o=

I Reset ] I Search H Export
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Alarm Management

Operations, Enginesting & Maintenance {OEM) = Maintenance & Diagnostics Center

@@ Maintenance & Diagnostics Center

|Maintenance & Diagnostics Center,| Equpren Herachy

Maintenance Strateqgies

Flanning & Scheg

—
Maintenance & Diagnostics Center > Shared Documents = Alarmiiewer
AlarmViewer
WebPartl Web Part Alarmviewer Web Part
- |
I Acknowledge Alarm ‘ I Creali
|
UCOS Tag: Event ID
|
:|3368210/14/2009 6:35:3¢
3106610/11/2009 4:21:00

PI Tag:
|

MEL Tag:

MTL Tag:

Network | Select
Priority |9
System | Select
Location | Select
Component | Select

l Reset ] l Search H Export

14610/

[ IS I e I o I v e e e e T e
o T o o o e

3431610/11/2009 4:

3487010/12/2009 4:
#:|3527510/12/2009 1:
#: |3576210/12/2009 1:
3625610/12/2009 7:
3873210/11/2009 1:
3873910/11/2009 1:
4418610/11/2009 1:
#:|3092710/19/2009 5:
#: |3094810,/18/2009 1:

[=-ame System View

% Booster Pumps

3 Communications

o Crude Flow - Station
© Diesel Fuel Systems
% DRA

% Fire Detection

3 Fuel Gas Systams
% Gas Detection

% Heat and Went Systems
% LEFM

5.8y ML Relief

- % P=01

% PS03

.G PS04
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.8 Ps09

% Discharge
% Suction
= M-L Pipe
) % MLU
n.& Mos
q &y Power Distribution

]_% Power Generation

IR e SR e

m

o] % Refrigeration
.8 Scrapers
]_% Sumps
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]_% Yalves
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]
System View\M/L ReliefPS09
-
PI Display -
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Suction
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xMA  x04B  xD4C  x05A x058 *04AR x04BR x0SAR x058R
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Alarm Management

Operations, Enginesting & Maintenance {OEM) = Maintenance & Diagnostics Center
@@ Maintenance & Diagnostics Center

Maintenance & Diaannstics Centery| Equipment Hierarchy — Maintenance Strategies  Plar
—

Maintenance & Diagnostics Center > Shared Documents = Alarmiiewer

DNRSearchBar Web Part

AlarmViewer

WebPart1 Web Part - AlarmViewer Web Part

D_N_R Search | pL D_N_R Search

UCOS Tag:
e

PI Tag:
e

MEL Tag:

I Acknowledge Alarm

| select
Priority | select

|Svstem || setect

UCOS Tag:
]

PI Tag:
[

MEL Tag:
[

MTL Tag:

Location | select
Component | select

l Reset J t Search ]I

J

| Matching Tags

PS04 VLW-BST_PMP_SMP_R.aslmComi *
PSO04_VLV-BST_PMP_SMP_R.almwarr

PS04_WLV-BST_PMP_SMP_R.almDNi

PSD4_VLV-BST_PMP_SMP_R.almGndF|

PS09_WLW-BST_PMP_SMP_R.almWar

PS09_WLV-BST_PMP_SMP_R.almDNi

DNRView web Part

D_N_R View | PI D_N_R View

|ucos Tag: | |PSD4_VLw-BST_PMP_SMP_R.almCommWarn || | Priority | |[Repair L br
T Complete
ucos || 1o

| Definition:

| | PS04_VILV-BST_PMP_SMP_R@C

Maintance DR Complete Date
Event
| |1/1/1500 12:00:00 |
[>1apDays | DR Complete user
Notification

Time Export

|r1TL Tag ||

SME
Information

Cause ‘One Channel of MX Communication has failed
‘ Definition ‘

One Channel of MX Communication has failed
‘ Definition ‘ ‘

Recommended  Prosoft Card In PLC Chassis
Planning
Actions

Recommended Prosoft Card In PLC Chassis

[

Metwork | Select - |
Priority |5 |
System | Belect - |
Location | Select v |
Component | Select - |

l Reset ] l Search H Export

MP238_)
MP2385_

3

-DRA_TNK.

_2_UCP-HEALTH_R.almPanelOpen
UCP-HEALTH_R.almPanel
_PMP_SMP_AR.2ImFlt
_PMP_SMP_BER.almFlt
PS11_LAN-11_R.almMaintSrvWang

-DRA_PMP_A_OQUT_R.almCommW.

1_IN_R.almCommWarn

|
g Maintenance  PS-04 MLU-2 UCP Health-UCP Panel Door Open [34-UCP-4201R]
] Maintenance 5-04 MLU-3 UCF Health-UCF Panel Door Open
9 Maintenance P5-05 Level Xmtr BF Smip & - Transmitter Fault [35-LIT-5104R
9 Maintenance |P3-05 Level Xmtr BF Smp B - Transmitter Fault [35-LIT-510BR]
d Maintenance |Maint Server N B Comm Status

m9 Maintenance [Communication Failu r Channel [25-MOV-145R]
g Maintenance  (Communication Failu Either Channel [ W-149R]
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Alarm Management

[ @ Ad hoc Trend - Windows Internet Explorer

Operations, Enginesting & Maintenance {OEM) = Maintenance & Diagnostics Center

@@ Maintenance & Diagnostics Center

m Equipment Hierarchy  Maintenance Strategies  Planning &

Maintenance & Diagnostics Center > Shared Documents = Alarmiiewer

I AlarmViewer

WebPart1 Web Part

Alarmviewer Web Part

UCOS Tag:

PI Tag:

MEL Tag:

MTL Tag:

Metwork | Select

Priority E

System | Select

Location | select

=

I Reset ‘ I Search H Export

Acknowledge Alarm
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Tags: PS03_MLU_1_FN-PMP_SHLT B R.alm v [7] Hidden ] Multiple Scales L

Min: Autorange - Max: Autorange ~ Apply Scaling il

Done € Internet | Protected Mode: Off f5 v ®100% v

2710/19/2009 5:52:21 AM |MP238_VLV-DRA_PMP_A_QUT_R.almCommWarn9 Maintenance [Communication Failure on Either Channel [25-MOV-145R]
4810/18/2009 1:09:21 FM MP238_VLV-DRA_TNK31_IN_R.slmCommWarn 9 Maintenance  (Communication Failure on Either Channel [25-MOV-143R]
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Tag

33-PK-3601R PACKAGE - CYCLOMNE GAS TURBINE GENERATOR ALYESKA PIPELINE SERVICE BD-GENERATOR

Wiork Orders  Work Requests  Model PM BOM  TDDI

lag Detalls

Description

Manufacturer Model

Results from Passport Model Prevertive Maintenance (Active PMs Only)

Wo
38011830
38011740

38011683

3801100
28009483
32009436
38009476
38009474

38009326
2006355

Found 19 item(s)

FromTask ToTask PMID

po212352
00212352
00212352
00212362
00212352
00212352
00212352
00212362
00212352
00212352

Location Status Source InMTL?

ACTIVE

TDDI

TAPS Documents  Equipment Params Readings Opersting Specs  Relationships

Yes

Title

¥3.E.33-PK-3601R.24000 HR 12.300 GENERATOR CHECK
¥1.1,23-PE-3801R,2000 HR SIBWENS TG PROTECTIVE DEMICE CHECKS
¥2,E33-PK-3601R 12 .8 Mk GENERATOR CHECK

3,1,33-PK-3601R, 24000 TG LUBE OIL COOLING TBWF CONTROL CE/CALIE
¥3.0.33-PE-3601R, 24000 HR SIBAE TG LUBE OIL TANE LVLTEWP CK & CA
¥3.01,33-PE-3601R,24000 HR $1BWMENS TG LUBE OIL 53 PRES CK & CALIB
¥3,1.33-PE-3601R, 24000 HR SIBWMENS TG GAS FUEL SYS TBMP CK & CALIB
¥3.1,33-PE-3601R. 24000 HR SIBWMENS TG GAS FUEL SYS PRESS CK & CALI
¥3,1,33-FPK-3601R, 24000 HR SIBWMENS TG CORE ENGINE CHECKS
1,E33-PK-3601R,12.8 MW GEN CHECK
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Next Steps

« Additional Asset Modeling in AF

» Develop additional CM and RCM
calculations to plug into Event Viewer

« Integrate predictive failure analysis
tools

« Automation Genome
- Expand Diagnostics and Resource Center

« Explore Work Management Systems that
will allow for tighter integration
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Contact Information

Darryl Hammond
Alyeska Pipeline Service Company
(907) 450-7763

HammondDG@alyeska-pipeline.com

Abégggﬁékm

(425) 522-1026

nick.wiley®@casne.com

Nick Wile

Y E

. . NGINEERING, INC.
CaS n e E n g] n ee r] n g ) I n C g:;tsﬁxlEaﬁi Technology Consultants
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