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PRESENTATION OVERVIEW

 Introductions

« Background: Mission, Goals and Challenges

« Maintenance Strategies & RCM

« Maintenance Diagnostics and Resource Center
« System Architecture

 The Results

* Next Steps
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ABOUT CASNE ENGINEERING

« Specialties:
¢ Electrical Engineering & Energy Management
¢ Process Control Design & Integration
s Software Development & Integration
« Over 30 years of professional service
 Employee-owned company
» Distributed workforce with international reach

« 50+ years of combined OSlsoft product experience

=" CASNE ENGINEERING, INC.

Electrical and Technology Consultants
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ABOUT ALYESKA PIPELINE

A'ues@@s!m
2

« 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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Operation Control Center
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Background

* Mission
» Ensure pipeline reliability and integrity using
advanced maintenance strategies
« Goals

> Proactive vs. reactive maintenance

» Optimize available resources

» Discover new & better ways to operate

« Challenges
» Difficult operating environment
» Complexities of modernization
> Attrition of SME’s
» Pressure to reduce operating costs

> Increasing scrutiny and regulation

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.
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RCM — What Is 1t?

Reliability-Centered Maintenance is a process used to
determine what must be done to ensure that any
physical asset continues to do what its users expect in
Its present operating context.

v"  Describe functions, failure modes, causes, effects and
consequences

v' Measure Performance, Actuarial Analysis, Failure Data

v' Determine appropriate preventative & predictive tasks for
each physical asset

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Allrights reserved.



Evolution of Maintenance Strategies

Effecthleness

Predictive

Model-Based
Learning Systems

Condition-based

Non-Continuous Continuous

¢ Manual and/or * Instrumented
Instrumented Readings REELINES

* Manual Analysis * Automated Analysis

Preventative

Calendar-based
Runtime-based

> Efficiency

Reactive

“Break-Fix”
Run-to-failure
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Maintenance Strategies in Action

SCADA Network Maintenance Network

e |

Discrete
Maintenance
Alarms

High Resolution
Instrument

Operational
Instrument

WORK MANAGEMENT

All Asset
Backlog
Preventative

Automated
PM
Completion

/" ACE/AF Calculated

. Events
Smart Slgnal “ Condition-Based
Equipment Monitoring Co\r,\rl%cr'f(ive
Warnings " AF/ACE Calculated Orders
Predicti “ Alarms
Condition-Based
Monitoring

EQUIPMENT DIAGNOSTICS AND
RESOURCE CENTER (EDRC) Work Order

Scheduling
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Continuous Monitoring proof of concept
RGV Valves

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al fghts reserved.



Operations, Engineering & Maintenance {OEM) > Maintenance & Diagnostics Center

## Maintenance & Diagnostics Center

Equipment Hierarchy

Maintenance Strategies

Planning & Scheduling ~

Welcome Hammond, Darryl G, ~ | My Site | My Links ~ | @

[ This Site: Maintenance & Diagr

___|o|

Site Actions ~

View All Site Content

Engineering
7Environmgnt
Maintenance &
DisgnpstiesCenter
» Documents

= Discussions

= Documents

= Lists

= People and Groups

= Sites

= Equipment Hierarchy

= Maintenance
Strategies

= Planning & Scheduling

oil Mo\r y ements
Department

= Analytical Lab Services

= Measurements
= OCC

= SCADAJOES

= Scheduling

|5/ Recycle Bin

Announcements

There are currently no active announcements. To add a new announcement, click "Add new announcement” below.

= Add new announcement

Equipment
Hierarchy

OSlsoft. UC2010




T [k Vew Faots Tok Ak

Ow-O H@G P firm @ 3-5E-LJHS

L e

Google G~ ‘Jﬁh"on 7 teoknise P chedce Wosrk e | dSedtne
@ Fmrtromm Webkc + |
!'mmm-mnbl-anlmbm&m.sw
#8 Maintenance & Diagnostics Center

EQUpmant #aer or Dy -

[ ]

2] LR

L

Wekiome Mamond, Dawd . v | e | My lois v | 88 00

ﬁmm‘mmrﬂﬁ

| Marmmaname au..mmcm » wiinnv . cvvrlﬂ-v;r;»
Start Date: k SaaTiws | [ Mestwar v 0., (B0 ey e et weghe |
R ar00 W i EVI004M3180023 | LRGV-100 | AWICIR2IMIPM ARGV NN T TTE EAe o o
BAQDSH2I205  20ROV-190 SOS201052205PN  AGVIONSE | Gy
Ead Date! Enul Time: EACAN0ITIG | 20ROV120 BOMI0MSATLEAM ROV S A ratas 2t
—————— — o BIOIZIISAA0S | 20RGV-151 G2NI0M 14405 PN RGY 3N & e
Wiyais " BAOMMIANT | DA | AUBOIMATAM  AGY IR ! ! W JPos e AVLLOLS
W Yeer To Dste EVIOUS26Z12138  20-RGV-101 262010 SZLEFN  RGY 100% S 1
V10032003437 | 20-RGV-101 | BAWI0I0 ESEITAN  RGYIONSIT | e vty Webin
MTL Tug: BAOMMII4I208 20ROVASD NIHAL1205PM ROV NS b
BI00S212238 | 20A0V-100 SOEI004I2M MM RovVimns | M T T 1 T T i
[ BI0OIN0NSISE I0RGV-100 WI0ISALSIAN  AGYIN | 4, ¥ e
""""'"""- KEvan Iy VIO | 0RGV-100 | NIICIDTISTIAM  RGY BN
| EIG0SZIZO  0RG-AN SINOEZOEAN  RGVI0NS | M t | t t
[rony o e BA00320090400 | 20-ROV-103 | BMI0I0 90400 AM  RGV N R | ‘ ~—— ‘
l l_ EAOMO4M4E | J0RCVANE ALIMOIMEIM ROV RS | I
ety Sewa ¥ BACDSIIIAAY | J0RGVASE AQEI0I0EAAIMN  RGYIONS |
l'.l- l“ V100320071110 0-RV-IN W00 11310 AM RGY 3% = A M i 4
V100402142059 20-REV-105 | /2010 20N SEPM AV NN IR | L]
E@:]_ EVI00MD5151835 20RG-105 | ARR10 JIE2EPW TRAINGE [ (:ESARYCADE M 0 Ve Fub it vk St nt
— BAGOTOAOISTES | 20WOVASS  F/20109:37:35 AV DINAINTE | GV 111 Volon Fob Clsaant Limet St
]w u o el A AL A A B N ot iiad. atd . BNGEALS WS WS Beciecs
_— . .ol » < 0NVGEAEE RN VT Ve
Equipment Tog:  26-RGv-101 Actustor Ratio: a7
EventTime: 5262000 9:21:38 M Event 10: EV1005262124392043 DFEN EVENT
Dew ription Travel Tire Aervur - Valve FULL STROKE Valve doang time i 360.00 which i cutede of the warneng
pertantege (20%) of the target lime 450 Ty me [T e Peion,_Wiioyes
”»
Close Tvest Open Evest Ly e hen Pvatee MTBOR
Close Tuna (Min) kL Open T (Min) ° ar o Pestn, WRLOS
Close Time (Mex) 578 Open Tome (Max) o
Close Time {Actwal) 380 Dpen Tame (Actual) m T I s atery Vebage
Close (Start) S2/2010 6:40:23 A Open (Start) TI6/2010 11526 P g——— i 4 i | IS B
Close (tnd) S725/2010 6145123 M Open (tod) S26/2010 $:20:35 AW A aarat
&
Current (Peak) 1230 Current (Peak) (Y] i
L,
Current (Average) B30 Current (Average) 8.l "
Veltage (Average) 23220 Voltage (Average) 23330 "
Al LA
22000 %140 M B3Ny SNVOX2M N

TDMGEART WY VT Vatwn Fub O Lirst Soeieh gt
13U 1R B TI1 Vo Vo T puoned cmen




Current (Peak)

Current (Average) 5.02

Voltage (Average)

10.60

235.17

Current (Peak)
Current (Average)

Voltage (Average)

T [k Vew Faots Tok Ak r
r i 3 < 3 L
Q-0 BBG S v 02 B E-LUBS
B T e e——— - 21 o
Google G» W@ B Mo 0 konsise | Fled e Wasme o dedine o @ ettrgse & -
OMM Wbt »
Opar a0, E A Vi 15w » o3 e Cate Wekiome Hammond, Dewd G. v ) s [ My lois v | 88 1)
B Maicuissinni & Dingnosticd Centar (1he st Mortmrce e ] |
ety -
| o 28 2o Cortert © Marmananee & Dvagnastics et » XAFLRraryy + gvartrends
‘ Search Critaria Queried Fyents
| e Start Dot k StanThouri | entmape B0, 0070 cofmilme oo Bt Dbl
R B iviooak 5] EVI004E18002) | VRGN0 | AVWWRIMBAM RV NN | T PTTE ikt g
'ty — [§] B0052212205  20-RGV-10 5252010 %205N  RGVIONSE | gy
* Docuerts ok okl GudTimel | |5 EACNMTG | 20RCVA%0 BOMIHEATMAN  ROVAN G fom Prata 21
* tuosdon T [ (F]  EUMOIZNSHOS | J0RGV-181 G2NI00N 4GOS RGY NG | WP
» Poamerts Viyaeie N o= E|  BVIOOAMIADNT | ADRN-IN  ANMIOIMATAY  RGYWINEE loa JPestion_WARLOLE
ol ¥/ Yoo ToDate 3 EVI00526212138  20-RGV-101  SEGI0I0SZLNAN  RGY 100% S v
o Poople i Grugss - 5] EVI003I03433) | 20RGV-10) SO ESEIIAN  RGYIONSUC | me o
O NTL Tog: | [£] BO0M041208 | 20ROV NVIIDI0EME RGN A
RS GT | [S] eacoswzmw | Joecvi0 ses0nemMmM  Rovimns | M pRon
N BIOOI0NSSSE 20-RGV-100 GINI0I0BASSTAN  AGY XN S o
i rcoree | Malatasncs Evant I E', WONRINT | RG-S AL RSNG|
celon | ] EO00S26212204  20WGV-101 SAEINOSINOLPN  AGVItONS | M L
= Taw ; B/A00320030400 | 20-RGV-103 |BNI0I0S0400AM ROV N
Ol Mo I S = EJ BANMDIAME  20RCVIM ANIMOIMEIM RGVHNE |
L
""""“‘:b  Praaeity Bl (5 eacomnnn | 20RGv-108 A0S RGYIORS | by
Eetid oo | H,  DVICONXO0RILI0  2D-RGV-I W00 S1300AM  BGY X% B
* Vespronwrts [opem | (el E BACOI0ZIANE | 20RGV-105 | WIRNI0TONSERM AGYNND | SamTEToW
. 0CE Facility B 8 |5 ei00d09151838  20RGH-1S | 410 TE2E M N MAINTE A
» SCADAGES - e 4 = BOCUIAOISTES | 2ROVASS TAIORSIASM  DINAINTE | Iamauirt ik vees b Cunet Lo S
o Schwdidog. E&; ——— “f D e e Aoe e DA LA A il
=y MAINTENANCE EVENT DETAIL
Equipment Tag: 20-RGEV-118 Actuator Ratio: 548.73 s
Ewvent Time: 02/24/0% 16:03:15 Ewvent ID 1743 ’
Description PASS @ Walve ZOPCT STROKE [ Bl
Stroke Amount: 30 i P, pe1Gi3
Close Event Open Ewvent o s
Close Time (Min) 121 Open Time (Min) 121 =
Close Time (Max) 180 DOpen Time (Max) 180 qp—
Close Time (Actual) 132.00 Open Time (Actual) 124.00
Close [Start) 08/24/09 15:58:27 | Open (Start) 08/24/09 16:01:11
Close (End) 08/24/09 16:00:45 | Open (End) 08/24/09 16:03:15

10.60
F.03
231.49




anmmrusw

O HRG P dm @3- RE-LUES
R e
Cogle Gr @B O uoomee P0ek e yamn . CLOSE EVENT
a’-ilu- Webte o+
{MMMKMmeM&:@'mW

”_Mimi“.a'_wi & Diagnostics Center . Alias.|Position_InFullOpen
EQRwAe 1wy o

Alias.]JPaosition_InTOOpen
1

. Alias.|Position_inFULLCLS
et ot 0
wiians

|

. OIB—N -
W Yeer To Dste V10082621 2085411 .?guamww

ML Yag:

1003003555 e . Alias. |Current
DIOIRIAIAZT | T0RGV-IN T8

EV100526212204
E/1003 20030400
E100402142453
100328217243
V100320081119
V100402143053
EV100409151328
EA00TI095735

| Alarss History: | *-304
-r

Actustor Ratio: BT
. Bi24/2009 3:5T:37 PM 4.2 Min(s) 81242009 4:01:49 PM
S/26/2000 9:21:38 M Event 1D 100

Trowel Tie owview : Vulve AL STROKE Valvs chosing tma 038 | * 20-RGV-118 RGVY 118 Valve Full Open Limit Switch Input

percantage (20%) of tha target lime 450 ] 20-RGV-118 RGV 118 Valve Valve T0 percent open

. 20-RGV-118 RGV 118 Valve Full Closed Limit Switch Input

. 20-RGVY-118 RGV 118 Electrical

. 20-RGV-118 RGV 118 Valve

Close Tvest

Closa Tune (Win) 384
Close Time (Mex)  57% o
Close Time (Actwal) 380 m

Close (Start) 252010 6:40:23 A B/26/2010 11526 P
Close (tnd) SN0 6:25:23 PN S26/2010 $:20:38 AW

Current (Peak) 1230 M

B30 82
mi

"

Al A A

AU08 S 12 M B3 M
CEONGEART WAV T Vden F b Open Lirsk Saeieh npatt
1 WO ARC I ""':':'“F""‘""
. v




Fie [ Vew Favortes

Qw-Q HWRBG Pwe fivem @ 3

Tooks ~ Melp

»EZ- 03

fekram :\ﬂﬁ iéz
Google G» ae@ B Mo O kosise | Fed v g stk v | ;mitne @ et &) -
69-""" Wette
prnmn_:‘.r-y-mnmu-..ce.‘iv: » Marenarce & Dagusics Cae Welcome Mamond, Dewd G v | Mr S | My ks ~ | ﬁ o
” Main!er»fmce & Diagnostics Center The Stz Martnnce & ez ] o
ISR ooy oo muess fuerohiieks - T
i ‘W 4 5o Content | Marmananee & Diagnastics Crvter » XA3LRrarpy » ovorthrends l
| iy CLOSE EVENT
| Search Critaria Queried Fvents : . :
 Dvraneeent L\{
| Malatenance & Start Date: Start Thwe: Vantenance tvent 10 BQTey  Eyart Time tuent Desrim o
|2 " i) EV004R130023 | 20-RGV-IS0 | ARTBMDAM  REy NN | T TTE | | § e Pustion S\ fedpen
| ¢ L B|  BASHZINT  20ROV-190 S252010F2205PN RGVIZONS | gy $
o Duciaet Ead Dkl EadTimel |5 EACCI00ITE | 20ROV B0 ITHEAN  ROVAN G e 2w irratas 20003
o Ducudon = e ) BVOROIZINSA40S  20-RGV-151  WINI000 14405 PN AGY M4 & e i
113908 ot
» Poomenty W10 n | BVICOMANIIADE17 | D-RGV-191  WNMIOIVNATAM  AGY MN T s | Mo JPosticn_ bFVLLOLE
EVIOUS26ZIZL38  20-RGV-101 S2GI0I0SZLIMFN RSV 100% S l !
EV100320034337 20-RGV-101 8202010 §:28:37 AN ARGV 30% Stre i
BAOM02141208  20ROV102 SRS
S1008262: 2233 20809103 328
EVI0030095558  20-RGV-100 |
VioodmIa182? WRW-100 4
EVIOOS2E2L2204  20-RGV-100 | 28
£/1003 20030400 20-RGV-103 | 82|
EAOMD142452 | 20ROW1s 43
BV100328 21 04y 20-RGV-108 A2
VIOI00RILI0 20-RGV-IN VR
V100402142052 20-RGV-105 - 42
EVI00409153328  20RGN-108 | 49N
BA00TIISYEs 20R0v-105 7N ¢ Allas |Position_InFULLCLS
Poa AASAL Mo BAAS L N | 1
| Alares History: | *-300 |
Equipment Togn  20-RGV-101 Actustor Ratie: T
Event Time: S26/2000 9:21:38 "M Event 1D EVI00S262128
Description Travel Tirne Ravarw = Valve FULL STROKE Valve coang time is 360.00 oy
pertantage (20%) of the target limw 450
chulm Ogen
B e e B ESPFNE, 57252010 6:39:23 PM 5/25/2010 8:47:23 PM
Close Tune (l!ln) k1 Open Temw (Min)
7% o ¥ s 70 p :
(Mex) X ( ) € 20-RGV-101 RGV 101 Valve Full Closed Limit Switch Input
Close Time (Actwal) 380 Dpen Tame (Actual)
Close (Start) 252010 6:40:23 A Open [Start)
Close (tnd) SASI1 ERE23 M Open (tnd) Tags: | Alias.|Position_InFullOpen [v| O Hidden Multiple Scales
Current (Peak) 1330 Current (Pesk] i Aitaranns el iy [aitaranns me nnlv Scalinn
% .Hdev -dxc 5450[RtWebParﬂ!esourcesJ‘adhoctrend aspx?ltid=lUSS&langID=10338¢z=%‘@ Local intranet
Current (Average) B30 Current (Average) L
Veltage (Average) 322t Voltage (Average) 23330 ™ s
| - -
0N X M B3 M= BAVORZMN N
T BNt Rt o o e i e
12 WO LRGN YO0 Wiwa Vs T pannnd oguen :
L IOMEEART RV 11 Ve Fub Clonad Lt Sevieh inpas a

Rl T TSI T v mmon.| Sl

T e




T [k Vew Faots Tok Ak

Qw-Q HAG P v @ - LE- LK S

[ ]

e SSONOCARR e

Hge e

WP B M ) rcnsise Wed e wofrke | @edtne o

D oetrge & -

(mmmnm-wfm»n—mamm
#3 Maintenance & Diagnostics Center
EQURANE =t r Dy -

Wekiome Mamond, Dawd . v | e | My lois v | 88 00

| M_tnm;m & Dhagnastics Cevter » X&FLinraryy » ovorthrends
Search Critaria

A (VAT N DT e O LSRR 307 e TELR_AD/_ T S g et
[ e e R
IS SR SR AT e BB T 4 —
AL[PIA TR RILLS e 1SOTMELISII T X T
1 R N
VATIIN B LN A OO0 IEIIONIRITIE JEETL L MRIA_BOY SO0 sl
e e
e L T
IR TR I LSRR LI PTe 5A
AT B A4 e 10001 EEMIIIAMINE AT TE BT DD DO T s
A0 T ARCE W LDON LR DA L PR B LM R
YNNI e e O st S A7 RS O & g
BT Ty e ——
S TITTI T B e b g

T e P PR
S TIN §IEIT N AT MEIITANET AT, - PUIR M S R —
VR e TR BT PR BN, S 48
e e R P
L T e I
IOTINE R LSRRG 3T A P, RO _ST A e
SPa I e e LSS LI A b TR MDY L (e e
T LT bt b T TG B T e g

Travel Tire fervur - Valve FULL STROKE
R N R e ]
R L T R Tl e

VT R A AR L i AT ae 90 e L0 e g g—
o 2 TRTOLE BD TR 0 AW DANIELI TRAREREEE 35 BT PRTe_AIw_TINN ACR gu me—d

B A LI N
TETIT Sk AL MLSONITII IR A T TEN A3) ST S s
R T
) L T e L e

O oo etotatimotts Simves P, A, Aot
(10 A1 2 W10 T90 ¢ A0t W 000 ITaRIntatths 5T AT T A, SOHE TR s

LA 4 2

Close Time (Mex) N
Close Time (Actwal) 380
252010 6:40:23 A

OO LIII I SOl W R LM AR

R0 W o :
E/100526242205 5/25/2030 $:22.05 PN 5T

End Dnte: o Thme: BACHNMT0 | 20ROV1%0 BAMI0IOSATAEAN  ROVIIN S
e Im YR 29154408 zm-m WINI0MW 4405 PN AGu NG | B
Wil/ais LB £1004M2140617 YROIMAT  AGYINR | |

ol Wmmgﬁﬁ.l ot
MIL Tag: BAODA STt WmSvy Semmtews Gatw tems mmaem Do

P Tom iy i (MO Ty aaen Ty Ll
» JATEON I LT eI atst 2h N, be PRt 83 o e g— W €30 Ly

L
- —
Bl oo b o
a3 Sae
B W) Lo

B S

S - g—
B - —

it ROy v ¢ g W 49)e

A A7) Cvw
T €1 Lo
S oty -
B T L

e e

e R e e i e T

3 Y L
0

— Y

PO S = [ @ (e
P0r® T T v emee Mo | 4 i b
e L tmen s (s 011
P00 Tmamas w4 il fe)
F0r® & Semenatias Mo | DD &3 T
3010 { D maeman bagw (2D H3 4T
Pere T Samvemen Mo 123 Wb 40
P e mes e | o
Pt £ e s e 173 49

Wt 1 . S L e 10

T e L ]
Fare § Cmmagnn Sy {33 13
Por® { L mn iy |6 &Gy W)
D e = R T

Wt | C— b ||S @ 4o o0 |

Ftee e ttes M (53 85, 47

T s el RS
008 C D tmes Mo S WL 0
#4e { o aman o [0 e 4 )
Pt B ot o b [0 47
Poce § L agmen bip |8 e 48]
B e
T = o ]
R e e Sl

— ® e e A 1D B A0

R R e = it]
e el R L]
P00 8 Lo pran b (e 0]
$or? 8 g Mg |73 BT o)
P e =T
R i ]
L e C R =
00 § s b [ A 1)
= L
P00 B M L8 - )
et § e amas Mo (e il va
$010 L St Mo |3 W08 -
R e LR ]
hhe s s a0

Mt 2 ot A 53 e ] B

e
e ey '._-'-"
pietnl Aomiond]
L R e Ll
SRR BT —— g

e o, 130 |

S e o
Vem e o et e
o ey o aa gy
|
e ]
S - . |
R
N
R _AT, G A e
PI04 My S 0
L
L

e e
Whrh may .
ST o e
030008, i
L

UL O 1. e
L

VAN ST fo
IR e
PLELRSY_ O 1
R R P
N
PEEL Ny T

W TS
S dy mm e
R
IR R -
P34 A _TOmm o

Close (tnd) S2S2010 612523 PN Open
Current (Peak) 1230 Currant (Pesk]
LS
Current (Average) B30 Current (Average) 8.2 24
Veltage (Average) 3220 Voltage (Average) 23330 » |
Al LA
U010 #1420 W S30310 22228 W

i
CEONGEART WAV T Vden F b Open Lirsk Saeieh npatt
10 WO RO YO Wien Vtn T pusnnd opun




Operations, Engineering & Maintenance {OEM) > Maintenance & Diagnostics Center

#4 Maintenance & Diagnostics Center

Equipment Hierarchy

Maintenance Strategies

Planning & Scheduling ~

Welcome Hammond, Darryl G, v | My Site | My Links » | @

| This Site: Maintenance & Diagr

___|o|

Site Actions ~

View All Site Content
Engineering

Diagnostics Center

= Documer;fs -
= Discussions

= Documents

= Lists

= People and Groups

= Sites

= Equipment Hierarchy

= Maintenance
Strategies

= Analytical Lab Services

= Measurements
= OCC

= SCADAJOES

= Scheduling

5] Recycle Bin

Announcements

= Planning & Scheduling

There are currently no active announcements. To add a new announcement, click "Add new announcement” below.

= Add new announcement

Equipment
Hierarchy

OSlsoft. UC2010




e e 101F1001YE0

Work Management

| Excel Web Access - AllAssetTemplate

Clpen * pdate - 34 Find
A B C D E F 5 H I J
Ace_Calc|Event_ID |ACE_Event_Date To Schedule |Scor|Task |[Ops |Tag# Work | Crew | ¢
e Status | Sys Grou | Code
1 - - - - =P - -
2 322 READY DASIS #5205~AIR QUALITY SUPPC
3 172 READY INWCT0000005515-0 INWCTL MY
4 -437  READY GMEB 34-3%S-ELEC PS#H04 34
] 476 READY FME 35-BD-4701R PMC  39C3
3] 451  READY FME 35-BD-2 PMC  39C3
7 286 READY INWCTR&R EMDUSER ECINWCTLIMY
g 478  READY FMEBE 20-RGV-115-BD LWMT LWhAT
9 322 READY SLR #5956~2007 FISH & WILDLIFE
10 390  READY 34-5¥5-CIVIL FL PROJ
i 271 READY FMB 39-5Y5-ELEC LyWhAT LT 2
12 330 READY 34-5Y5-EQUIP PL PRiYHF
13 431  READY P-EMIZS-UCP-4201R PS#HI9 OPS
14 451  READY FME 38-BD-33 LyWhAT LvhaT 2
15 Ja6  READY FME 35-BD-77 LywhAT LihAT
16 385  RETURMFME 31-MO0-1205 LyWhAT LT
17 31 READY FMB 20-RGY-31-BD LyWhAT LT
13 371 READY FMB 20-RGW-26-BD LyWhAT LWARAT
19 371 READY FMB 20-Ri5%-34-BD LyWhAT LT 2

Real Time Information — Currency of the New Decade

274 neEAMY ChdD 70 WS 270 DM

© Copyright 2010, OSlsoft LLC. All rights reserved.

Ptk dT I hvadhdT



Operations, Engineering & Maintenance {OEM) > Maintenance & Diagnostics Center

## Maintenance & Diagnostics Center

Equipment Hierarchy

Maintenance Strategies

Planning & Scheduling ~

Welcome Hammond, Darryl G, ~ | My Site | My Links ~ | @

[ This Site: Maintenance & Diagr

___|o|

Site Actions ~

View All Site Content
Engineering

Announcements

Diagnostics Center
L] Documer;és -
= Discussions

= Documents

= Lists

= People and Groups

= Sites

= Equipment Hierarchy

= Maintenance
Strategies

= Planning & Scheduling

oil vﬁq\remer“sts
Department

= Analytical Lab Services

= Measurements
= OCC

= SCADAJOES

= Scheduling

|5/ Recycle Bin

There are currently no active announcements. To add a new announcement, click "Add new announcement” below.

= Add new announcement

Equipment
Hierarchy

OSlsoft. UC2010




= _§ CYCLONE1 :_]% TG-3601 1
= §ELE |
[Ch B 5 % Core .
=yoes | Burner Tip Temp Trends \
[Z] DPS-36014R % %
ADPS3BMBR T | 0 as rFa ress lrends \
DPS-3601BR % Gas Path F Trend
_NGEN b b % Gas Path Termp Trends \\
L—[3] GEN-3801R : \
11 A N R R % Gen Brg Termp Trends
“EFHrseoR | % Gen Yibration Trends
_ymcc ;
‘EE‘] mMcc3sotr |00 | P b % Interduct Ternp Trends
@ mcczsozr | [0 P % Pre-Heater Trends
= _!p’( |
L&Feka3sotR | 0000 | i i e & TG Brg Temp Trends
=-_9§FOPS | i i % TG Wibration Trends
B__E—}‘_—"_‘Fcp _____ % Gas Fuel System
t FCP-3601R _% Lube Qil
() FCP-3602R
E-_yscem | e &g Syst=m Trends
B3 E] % Ventilation
S ! 5as Path Press Trends
—[B) 6ee-3801R -
[@ NP-3801R | | i i i % Gas Path Temp Trends
[2) TCP-3601R
R - N I % Gen Air Flow Trends
- re-Heater Trends
=4 4; Pre-Heater Trend
- _4BLDG
C@evswsor | 000 | i % TG Enclosure &ir Trends
_]_iCRN _____ %, Vents, Drains, Sumps
—E] CRN-3801R |
=-_JUTL \\\
B3 ~<
R L
*—[5) PK-3602R
=4 VALVE
B34
= 4 VALY
L—[3) PcY-3801R

Real Time Information — Currency of the New Decade

© Copyright 2010, OSlsoft LLC. All rights reserved.

EM Canter > Marterance B Dagnoctoe Cante

B Equipment Hierarchy
Matharance & Clapnostcs Certo Wiy & Schaddng « "

Mantsnance % Diagnoslics Ceetes > Equpment Hisrarcr

iy TirE Orrecedr =
4 ‘ fuel Gax Systams

i % Gas Detection

H Q Heat and Vent Syitams
3 @y LEFM
W ‘ WAL Reies
\ 3 = N-L Pipe
v osg
\\ 3. @ Nos
\ @ % Fower Distrbutive
\ ‘r Ve Semer ahon
\ 5§ P
Pt ‘ pa
\ Qf,-. = and UP
o G TG-3601
g Corm
g Gen vibsanon Trends
g Intercuce Temp T
‘ Nro “eator Tre
§ TG trg Temp Trends
‘ TG Vibration Trand
Q) Gos fuel System
5 Lbe o
9 sem Trande
o ‘ vantilatan
s U&s rath rrecs (rends
% Gad Path Temg Trands
s Gery Ar Faw Trands
N ‘ Dre-Heate: Trasds
N~ G sure Air Trend
U e
£ ‘T atoL
4 g UPS ard OFE Systems
&
+ ‘ P529
4 ‘ Rofrigerates
ol ‘ scrapers
- ¢
} Deos




peratons. Trgmesnrg % Marterares (CEM) > Mwmsewnes i [4agresates Conte Wekcoans Wiy, Nk ) » | My S Wukss |
Ad-+Hot Trend

2000
e

-PCS_BAND 03 _miSl

V.

' A
< r— FOLTRIT GO, VI SRR

Nl For ti-Tos
218 96 days BNYE010 3:04:32 219 AM

. 1000

w
o & so00
e
" 0.0 -
d 50.0 -~ .

7/28/2010 8/1/2010 8/5/2010 8/9/2010 8/13/2010 8/17/2010
»

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Allrights reserved.



Going beyond the usual sensors...

burner acoustic pressures — gas turbine generator

POWER TURBINE SPEED - 33-TG1-PTSpeed, TURBINE SPEED (RPM)
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BURNER ACOUSTIC PRESSURE - FREQUENCY BAND 1 - 33-TG1-PCB_BAND_01_mPSl, 33-GEN-3601 [Gas Path] Burner acoustic
pressure - frequency band 1 (mPSl)
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BURMER ACOUSTIC PRESSURE - FREQUENCY BAND 2 - 33-TG1-PCB_BAND_02_mPSI, 33-GEN-3601 [Gas Path] Burner acoustic
pressure - frequency band 2 (mPSl)
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BURNER ACOUSTIC PRESSURE - FREQUENCY BAND 3 - 33-TG1-PCB_BAND_03_mPSl, 33-GEN-3601 [Gas Path] Burner acoustic
pressure - frequency band 3 (mPSI)
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RGV-101 - Equipment Room Temperature
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RGV-101 - Equipment Room Temperature
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1) Ormat heat loops not working
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b Export
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Real-time Data Storage Pl Enterprise Server
Relational Data Storage Microsoft SQL Server

System Modeling Asset Framework (AF)
Continuous Monitoring Advanced Computing Engine
Algorithms

Asset Framework (AF)
Casne .NET Code Assemblies

Alarm & Event Notifications Asset Framework, Pl Notifications
Casne Web Services

Outlook & Microsoft Exchange Server
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User Interaction Pl WebParts

Casne WebParts
Microsoft Office SharePoint Server (MOSS)

¢ M

L/

F

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al fghts reserved.



. s MM TOO" F 1001

Analysis Framework & Advanced Computing Engine

* Foundation of our architecture g =

Bockun Hori i - Otk O M 3.7 B | Bemomen.
=R whi ) ] Ol Sk | e —
» Model assets to Alyeska standard system / ) S S
S Biciie - [z: -n,:]pw‘s‘ = v |
subsystem / component hierarchy g

» Re-usable structured logic for asset-based

sLeauaan
" bt O B ¢ b

Continuous Monitoring S
> Integrate disparate data sources - "t

@rom
= Nt atsane

» Provides notifications architecture e

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

» Platform for continuous monitoring of R ——

' Get current Digital State for Valwve
Si m i Iar eq u i p ment types loTemp = Position InFullCOpen.PrevVal (Pos
If IsNumeric (loTemp) Then

cWVal = CDbl (loTemp)
Else

Throw New ACE_Exception ("FATAL Excep
End If
cTime = New AFTime (Position InFullCpen.P
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Microsoft Office SharePoint Server & Pl WebParts

« Primary Visualization for Enterprise

T —
€ Home - Maintenance & Diagnostics Center - Windows Internet
@\_)'Ia ity ucm

> MOSS for team collaboration, document management, || « e & rome- e & dugnosics cente

access Control §4 Maintenance & l)idgn()s.li(s C’ernter

View All Site Content |
| Announcements
Oil Movements

> RtGraphic WebPart for ProcessBook graphics & trends || oowims™ | meeseereimsie e

Maintenance &
Diagnostics Center

> RtTrend WebPart for Web-based reports * romer

» Lists
« People and Groups
= Sites

> RtTreeView WebPart for Navigation Soeniiouzicl] Equi
Environment H Iel

7 Recycle Bin

» Specialized Silverlight WebParts as required
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RESULTS

The EDRC has demonstrated tremendous value:

* Centralized access to equipment and system diagnostics

% Automating 200+ Calendar/Runtime-based PMs

» Facilitating new Condition-Based Monitoring (CBM) algorithms

* Providing post mortem and root cause analysis on equipment failures

» Communicating initial equipment diagnostics with Operations Engineering,
OCC, Field Maintenance, and other SMEs

% Assisting field maintenance with troubleshooting and validating corrective
actions taken in the field

* Reducing intrusive maintenance impacts

* Preventing unintended shutdowns and equipment outages
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TANGIBLE BENEFITS

EDRC BENEFIT ANNUAL

SAVINGS

Regulatory Calendar-based PM Automation

DOT Valve Strokes — Reduced Field Man-Hours S400,000
Function Testing of Valves — Reduced Field Man-Hours $100,000
DOT Relief Valve Testing $50,000
Tank Level PM’s $35,000

Continuous CBM and PBM Algorithms
Unplanned Downtime Avoidance $350,000

Device Deviation Monitoring — Reduced Field Man Hrs $150,000

FIRST YEAR SAVINGS $1,085,000
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Next Steps

« Additional Asset Modeling in AF

 Additional CM and Predictive
algorithms

* Integrate predictive tools
(SmartSignal)

* Expand Diagnostics and Resource
Center to include MTBF, KPI's &
Dashboards

« Add MOC alerts for control system
Automation Genome

* Explore Work Management
Systems that will allow for tighter
integration
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For More Information

Ayl pipeine
™

615 Bidwell Avenue Darryl Hammond
Fairbanks, Alaska 99701 Maintenance Program Lead
Phone: (907) 787-3838 SR Transition Team

hammonddg @alyeska-pipeline.com

E

CASNE ENGINEERING, INC.

Electrical and Technology Consultants

NICK WILEY
Principal, Technology Services

10604 NE 38" Place, Ste. 205 Direct: (425) 522-1026
Kirkiand, WA 98033 Cell: (425) 985-3475
(425) 522-1000 Fax: (425) 828-2622
www.casne.com nick wiley@casne.com

Real Time Information — Currency of the New Decade

© Copyright 2010, OSlsoft LLC. All rights reserved.




