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AGENDA

* Introductions

* Background: Mission, Goals and Challenges
* Integrating Alarm Management & RCM2

* Maintenance & Diagnostics Center

* Case Studies

 Results
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ABOUT MIST & Associates

SeSRia
4“‘%"

Over 30 Years in the Oil Industry

— Alyeska Pipeline -
Maintenance Program Lead

— Enserch Corporation - GF

— Earthmovers of Alaska -
e Maintenance Supervisor
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Background

Mission
e Address non-operational alarms

e Address New Amendments to 49 CFR Parts
e 192 and 1954

* Ensure pipeline reliability and integrity
using advanced maintenance strategies

Goals

* Proactive vs. reactive maintenance
* Optimize available resources

* Discover better ways to operate and
maintain
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Background

Challenges

- Difficult operating environment
* Complexities of modernization
Increasing scrutiny and regulation

* Organization Silos

eAttrition of SME’s
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Documentation and Rationalization

- Recommended practice for alarm management
. Process that identifies:

— Cause of Alarm

— Time to Respond

— Typical Response

— Consequence of going unacknowledged

- Determines Alarm priority — Who gets it!
— Operations Alarm (critical, high, medium, low)
— Maintenance/Engineering Alarm (high, medium, low)

Essentially documenting and justifying why J/ou need each alarm
and who should respond to it
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RCM2 What is it?

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.

 Describe functions, failure modes, causes, effects and
consequences

e Measure Performance, Actuarial Analysis, Failure Data

 Determine appropriate preventative & predictive tasks for
each physical asset
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Evolution of Maintenance Strategies

Effectiveness

) a

_ > Efficiency
Reactive

“Break-Fix”
Run-to-failure
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Alarm Management & RCM2

Integration Questions
* Why Do This at All?
 There managed in different departments
e Our system isn't Broken, Why Fix it?
* Engineering typically does not Work on this?
Here’s Why...
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49 CFR Parts 192 and 195.4

The regulation contains specific requirements

for operators to design & operate their enterprise-wide SCADA
System to take into account what is needed by the controller to
properly do the job of keeping things Operating Safely &

Responsibly
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49 CFR Parts 192 and 195.4

* Roles & Responsibilities

* Provide Adequate Information
* Fatigue Mitigation

 Alarm Management
 Change Management

* Operating Experience

* Training

e Compliance Validation

e Compliance & Deviation
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SME
Attrition

More
Telemetry

Maintenance Challenges

Reduce Backlog

Increase Tool Time

Focus on True
Corrective Work

RCM

Condition Based Monitoring

Predictive Analytics
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D&R Must Factor in Non-Operational Alarms

Table 2. Time to Respond

Classes for Maximum Personnel Action
Time to Respond
< 2 minutes Immediate Operations Action
2 to 10 minutes Rapid Operations Action

OAV

10 to 30 minutes Prompt Operations Action

30 minutes to 12 hours Immediate Maintenance Action MMV
12 hours to 24 hours Rapid Maintenance Action
24 hours to 7 days Prompt Maintenance Action
7 to 14 days Prompt Maintenance Action iil\
> 14 days Normal Work Management Other
Never No Action
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Fallout

This is a Paradigm shift for many companies...

* Instead of controllers spending most of their time responding
to all alarms, they can focus on the operation and be better
prepared to respond to Alarms, look for improvements,
efficiencies, etc.

* With information going to the right people, they are taking
that information and evolving the business

* Moving from an alarm database to an information database

* Converging events with historical data to drive
improvements
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Solution

e Utilization of non-operational alarms parsed out
during D&R and RCM

* Leveraging telemetry to evolve O&M strategies
resulting in major reductions in work loads and
bottom line cost savings

* Joint effort between Operations, Maintenance,
SCADA and Engineering personnel
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Solution Stack

Real-time Data Storage Pl Enterprise Server (‘
Relational/Transaction Data Storage Microsoft SQL Server 2005 &
System Modeling Analysis Framework 2.0 (AF) (‘
Computations Advanced Computing Engine @
.NET Code Assemblies &
Alarm & Event Notifications Analysis Framework 2.0, Pl Notifications (‘
Outlook & Microsoft Exchange Server &
Mobile Device Transpara Visual KPI v.4.0 VisuakKPI

Enablement

User Interaction Pl WebParts, Custom WebParts &
Microsoft Office SharePoint Server (MOSS) 2007

Predictive Modeling Smart Signal Sentinel, Workbench

@
©
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Submit Work Request

Time Stamp

2/2/2010 1:19:21 PM
2/2/2010 8:10:28 AM
2/3/2010 4:10:44 aM
2/9/2010 4:14:21 AM
2/9/2010 4:14:21 AM
2/9/2010 4:14:21 AM
2/9/2010 4:14:21 AM
2/9/2010 12:24:47 AM

2/2/2010 10:27:41 AM
2/9/2010 3:26:40 AM
2/9/2010 3:26:40 AM
2/8/2010 4:13:32 AM
2/8/2010 4:13:32 AM
2/9/2010 10:47:31 AM
2/9/2010 10:47:31 AM
2/2/2010 10:51:05 AM
2/6/2010 6:02:14 AM
2/6/2010 6:02:14 AM
2/9/2010 8:46:04 AM
2/9/2010 8:46:04 AM
2/9/2010 8:20:42 AM
2/9/2010 8:20:42 AM
2/9/2010 8:26:36 AM
2/9/2010 8:26:56 AM
2/9/2010 8:22:39 AM
2/9/2010 8:22:39 AM
2/9/2010 8:28:25 AM
2/9/2010 8:28:25 AM
2/9/2010 8:28:25 AM
2/9/2010 8:28:25 AM
2/9/2010 8:22:27 AM
2/9/2010 8:22:27 AM
2/6/2010 2:55:10 PM
2/6/2010 2:11:59 PM
2/6/2010 2:11:59 PM

AIINAN S 1N AR

Time Acknowledged:2/9/2010 12:24:47 AM

Save State

Alarm Tag
PS0S_GEMN-CTRL_MOD_R.almCommon
PS04_TT-HALLWAY4_R.almFlt
PS0O3_LAN-0Z_R.glmMaintSrvwang
PS04_MLU_2_HWVAC-R.almHVACLIDNET
PS04_MLU_2_HWVAC-R.almHVACLIDNET
PS04_MLU_2_HVAC-R.almHVACIDNET
PS04_MLU_2_HVAC-R.aImHVACIDNET
PS04 PT-RECEIVER BR.almFlt

PS04_SWG-BKR_DG_R.3ImSF6Gas
PS02_VLV-M1R.almDNETFail
PS0S_VLV-M1R.almDNETFail
PSO9_BST_PMP-1.Alarmalm
PS0S_BST_PMP-1.Alarmalm
PS08_MLU_1_PMP-LUBE_OIL1_R.almWarn
PS0S_MLU_1_PMP-LUBE_OIL1_R.almWarn
PS0S_MLU_3_PMP-LUBE_OIL2_R.almwarn
PS04_MLU_3_PDSH-LUBE_OIL_FIL_R.almProcess
PS04_MLU_3_PDSH-LUBE_OIL_FIL_R.almProcass
PS04_MLU_Z_PMP-LUBE_OIL1_R.almUnCmdChg
PS04 _MLU_2 PMP-LUBE_OIL1 R.almuUnCmdChg
PS09_VLV-D2R.almCommWarn
PS09_VLV-D2R.zlmCommwarn
PS0S_VLYV-D2R.zlmCommWarn
PS09_VLV-D2R.glmCommWarn
PS09_VLV-M1R.almCommWarn
PS09_VLV-M1R.almCommWam
Ps02_VLV-M1R.almCommWarn
PS09_VLV-M1R.almCommWarn
PS09_VLV-M1R.almCommWam
Ps02_VLV-M1R.almCommWarn
PS09_VLV-M2R.almCommWarn
PS09_VLV-M2R.almCommWam
PS04_LEFM-SUCT.MalfunctionAlm
MP238_VLV-DRA_PMP_B_OUT_R.almCommwarn
MP238_VLV-DRA_PMP_B_OUT_R.almCommWarn

RSN L AR N1 D alrakdnintSeatian A

Export/Print

View in EMIS Trend

PI Tag
PS0S_GEMN-CTRL_MOD_R.almCommon
PS04_TT-HALLWAY4_R.almFlt
PS0O3_LAN-0Z_R.glmMaintSrywang
PS04_MLU_2_HWVAC-R.almHVACLIDNET
PS04_MLU_2_HWVAC-R.almHVACLIDNET
PS04_MLU_2_HVAC-R.almHVACIDNET
PS04_MLU_2_HVAC-R.almHVACIDNET
PS04 _PT-RECEIVER BR.almFlt

Acknowledged Commentfaults on door open/close

PS04_SWG-BKR_DG_R.2IMSF6Gas
PS02_VLV-M1R.almDNETFail
PS0S_VLV-M1R.almDNETFail
PSO9_BST_PMP-1.Alarmalm
PS0S_BST_PMP-1.Alarmalm
PS09_MLU_1_PMP-LUBE_OIL1_R.almWarn
PS09_MLU_1_PMP-LUBE_OIL1_R.almWarn
PS0S_MLU_3_PMP-LUBE_OIL2_R.almwarn
PS04_MLU_3_PDSH-LUBE_OIL_FIL R.almProcess
PS04_MLU_3_PDSH-LUBE_OIL_FIL R.almProcess
PS04_MLU_2_PMP-LUBE_OIL1_R.almUnCmdChg
PS04 _MLU_2 PMP-LUBE OIL1_R.almUnCmdChg
PS09_VLV-D2R.almCommWarn
PS09_VLV-D2R.zlmCommwarn
PS0S_VLYV-D2R.zlmCommWarn
PS09_VLV-D2R.zlmCommWwarn
PS09_VLV-M1R.almCommWarn
PS09_VLV-M1R.almCommWam
Ps02_V0LV-M1R.almCommWarn
PS09_VLV-M1R.almCommWarn
PS09_VLV-M1R.almCommWam
Ps02_V0LV-M1R.almCommWarn
PS09_VLV-M2R.almCommWarn
PS09_VLV-M2R.almCommWam
PS04_LEFM-SUCT_R.almMalfunction
MP238_VLV-DRA_IN]_2_R.almPhaseErr
MP238_VLV-DRA_IN]_2_R.almPhaseErr

REAT L AR N1 D aleakdnintSaafinn A

User: ALYESKA\fcB625 Rows:48

MTBF

Descriptiol
P5-09 Gen
P5-04 Tmp
Maint Serv
P5-04 MLU
P5-04 MLU
PS-04 MLL
P5-04 MLU
P5-04 Prs

»

P5-04 Swit
P5-09 M-1
P5-09 M-1
Pump in ali
Pump in ali
P5-09 MLU
PS-09 MLU
P5-09 MLU
P5-04 MLU
PS-04 MLL
P5-04 MLU
P5-04 MLU
P5-09 D-2
PS-09 D-2
P5-09 D-2
P5-09 D-2
P5-09 M-1
P5-09 M-1
P5-09 M-1
P5-09 M-1
P5-09 M-1
P5-09 M-1
P5-09 M-2
PS-09 M-2
LEFM syste
Communic
Communic:
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Search Criteria

Acknowledge Alarm Block Alarm
¥ Time Filter Event ID =
Start Date Start Time

2/28/2010 15 12:00 AM
End Date End Time
/2/2010 5 11:40 AM

./ Auto Refresh

¥ Tag Filter

Alarm Tag:
PI Tag:
MEL Tag:
MTL Tag:
Event ID:

Description:

¥ Area Filter

Location Show All o
Point Source Show All -
Facility Show All -
System Show all -
SubSystem Show All o
Component Type Show All -
Class Show All ]
Priority Show All -
Alarm View View Active ¥

OSlsoft. USERS CONFERENCE 2011

Submit Work Request

Time Stamp

Save State Export/Print

Alarm Tag

PS04 ML

Subject:

Body

2 HVAC-R almHVAS
r Send Work Request Email

chris.wiseman®@alyeska.com

Wiew in EMIS

PI Tag

nick.wiley@casne.com

q/ CC Submitter

Worle Order Request: 35-P-3304R

Need Date: 3/2/2010 12:00:00 AM
Description: PS-09 MLU-3 Lube Oil Pmp £1 -
E3+ in a Warning Condition [39-P-3304R]
Unit: P50%

OPS System:

¢ 39-P-3304R

Comments: This needs to be done ASAP,
Requestor Name: ALYESKA\fcBe25

T

Click: <A href="http://dev-dxc: 5450/
RtWebPartResources/adhoctrendurl.aspx?
startTime=2/28/2010 12:00
AMAENdTIimMe=3/2/2010 11:27 AM&Data="
Ydev-pdh\PS09_MLU_3_PMP-
LUBE_CIL1_R.almWarn'=here</A= to view
Trend

Submit Cancel

llser: Al YFSKAVrRAZS

Trend

Rnws:59

Descriptiol




=]
==
=

rilling | All Scorecards
KPI Actual Target
ROP (fithr) 1758

Mud Wt VIS (sec/q) YP/MBT WL/FC
14.41 10.76 39/6.2 4/1/32

TMD (ft) Days CcL
7,450 27.14 16.19 8/14/16

Total Cost (3M)  Daily Cost ($M) Formation
9,500 233.6 Eocene

Flow (gpm) SPP Last Casing (in) Bit Size (in)
481.8 2,989 9.6 8.5

Depth (ft) HC Shows [ RealTest PropertyTest
10,200 Yes . : 678 Aberdeen

javascript:ShowkKPI{'true’, 1341, '8b67835e-5fa6-4f29-955e-eeh274839e8b, 'false','c9c19a33-6694-489-8810-3b6beal d3647", "Well 2. @ Internet | Protected Mode: On fg - H10% -

- - (@l
— A S
‘ : 3/25/2011
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Management Issues and Concerns

= You’ve created essentially a separate console to handle Maintenance and
Engineering alarms:

e Additional Staffing

e Additional Software

e Additional Support
= How is any of this cost effective???
= Remember...

* With information going to the right people, they can take that information and
evolve the business

* Converging telemetry, historical data, and alarms provides the insight for
improvements

Here is how its cost effective...

OSlsoft. USERS CONFERENCE 2011 MR ET BN H pAS




Case Study 1: Automated PMs

DOT Function Tests on Valves

OSlsoft. USERS CONFERENCE 2011



#] Home - Maintenance & Diagnostics Center - Microsoft Internet Explorer provided by Alyeska

File  Edit

Qaack -

Address

Wiew)

Google |G~
@ Share Browser

Favorites

WebEx

Tools

B & O seacn

Help

57 Favorites {2

fdev-ducS450/MDC R APLIbrarysieventtrends. asps

Go 52 B o~ -

¥ Bookmarksw

'—"E' :{ii&

"% Check = % Autolink =

(= Send tow

L—JLEII;&QJ

©Operations, Enginesring & Maintenance (OEM) > Maintenance & Diagnostics Center

& Maintenance & Diagnostics Center

Maintenance & Diagnastics Center

View All Site Content
Engineering
Environment

Maintenance &
Diagnostics Center

= Lists

= Documents

= Discussions

= Documents

= Lists

= People and Groups

= Sites

= Equipment Hierarchy

= Maintenance
Strategies

= Planning & Scheduing

Equipment Hierarchy

Maintenance Strategies

Plarning & scheduling ~

Maintenance & Diagnostics Center > XAFLibrarys > eventtrends

Search Criteria

Start Date: Start Time:
End Date: End Time:
| 8/13/2010 i | 0:33AM
| e S |
lf vear To Date

| ML Tag: |
| |

| Maintenance event 1p: |

oil

Department

= Analvtical Lab Services
= Measurerents

= 0cC

= SCADAJOES

= Scheduling

i/ Recycle Bin

&) Done

Pass/Review | |/ Show all ot
| Fshow an =
| Fshow au A
| 'show an -
| FEhow an -
Reset Search Export
Equipment Tag: 20-RGV-101

Event
Description

5/26/2010 9:21:38 PM

Queried Events

Maintenance Event ID | EQ Tag

20-RGV-100
20-RGY-100
20-RGV-100
20-RGY-101
20-RGV-101
20-RGV-101
20-RGV-101
20-RGW-102
20-RGV-102
20-RGV-102
20-RGV-103
20-RGV-103
20-RGV-103
20-RGV-104
20-RGV-104
20-RGV-104
20-RGV-105

EV100402140023
EV100526212205
EV100820083708
EV090823154405
|=| Evicoaoz140617
| EV100526212138
|  Evioosz0084837
i‘f‘ EV100402141208
| eviooszez12230
|  eviooszoos
|  Evioosoziaisz?
| Evioos2e621220a

|  Evioosz00s0400
| Eviooanziazas3
| Evioosz6212243
| Evioosz0091110
| Evioosozi43oss
| Evioososisisze 20-RGV-105

| Evioo7ozoss7as 20-RGV-105

Event Time
4/2/2010 2:00:23 PM
5/26/2010 9:22:05 PM
8/20/2010 8:37:08 AM
8/23/2009 3:44:05 PM
2010 2:06:17 PM
5/26/2010 9:21:38 PM
8/20/2010 8:48:37 AM
4/2/2010 2:12:08 PM
5/26/2010 9:22:30 PM
§/20/2010 8:55:51 AM
4/2/2010 2:18:27 PM
5/26/2010 9:22:04 PM

5/26/2010 9:22:43 PM

8/20/2010 9:11:10 AM
4/2/2010 2:30:58 PM
4/9/2010 3:18:
7/2/2010 9

Alarm History: | *-30d

Event Descriptior
RGY 30% St
RGV 100% Si
RGY 30% St
RGY 30% Sk
RGY 30% St

RGY 100% Str
RGV 30% Strc
RGYV 30% S
RGV 100% St
RGY 30% St
RGY 30% St
RGV 100% St
RGY 30% S
RGY 30%
RGY 100% St
RGY 30% St
RGV 30% S

IN MAINTE

IN MAINTE _

Associate Alarms

Actuator Ratio:
Event ID:

548.73

percentage (20%) of the target time 480

Close Event

Close Time (Min) 384
Close Time (Max) 576
Close Time (Actual) 350

Close (Start)
Close (End)

Current (Peak) 13.30
Current (Average) 8.96
Voltage (Average) 232.21

5/25/2010 6:40:23 PM
5/25/2010 6:46:23 PM

Open Time (Min)
Open Time (Max)
Open Time (Actual)
Open (Start)

Open (End)

Current (Peak)

Current (Average)
Voltage (Average)

PRINT EVENT

OSlsoft.

[3] mnbeos - Microsoft Gut.

USERS CONFERENCE 2011

& My ¥ahao! - Microsof. ..

EV1005262121382043
Travel Time Review : Valve FULL STROKE Valve closing time is 360.00 which is outside of the warning

Open Event

o
o

372
5/26/2010 9:11

25 PM

5/26/2010 9:21:38 PM

9.70

8.22
233.30

This Site: Maintenance & Diagr .

CLOSE EVENT

T 270 40 Alias [Position_InFullOpen
[

bor - Blias [Position_inFULLCLS
Alias.|Battery Voltage
2314

Alias [Current
0.5

0 'L_|

oo
57252010 6:39:23 PM

8 Min(s) 52512010 6:47:23 PM
20.RGV-101 RGV 101 Valve Full Open Limit Switch Input

20-RGV-101 RGV 101 Vaive Full Closed Limit Switch Input
20-RGV-101 RGV 101 Electrical
20-RGV-101 RGV 101 Valve

OPEN EVENT

270 40 Alias.[Position_inFullOpen
1

. Alias.[Pasition_inFULLCLS
]

Alias.|Battery Voltage
232.1

- Alias.|Currant
04

0 oo
5/26/2010 9:14:26 PM 8.2 Min(s)
20-RGV-101 RGV 101 Vaive Full Open Limit Switch Input

5/26/2010 9:22:38 PM

20-RGV-101 RGV 101 Vaive Full Closed Limit Switch Input

Welcorne Hammond, Darryl G, ~ | My Site | My Links =

REFRESH TRENDS

%4 Local intranet

&1 Amazonwireless: Cell

&7 %APs - simpleviewer ~... | ] Alyeska Pipeline Servi. &N sentinel - Alyeska Pie...

| CJ 12:27 PM



Home - Maintenance & Diagnostics Center

ternet Explorer provided by Alyeska

File: Edit Wiew  Faworites  Tools  Help o
. 2 A = a - . &4
Back B m ) sesrch g Favorces ) -z = B 3

gle (G-

£ 1 hitp:/fdev-dxc: S450/MDE (AR Librarysfeventtrends. aspx

Go o G2 B v M v | €¥ Bookmarksw | 2P Check » 'y Autolink v

@) Share Browser WebEx -

[s# Send tor

B s >

Settingsy &

&8 Maintenance

Wiew All Site Cantent
Engineering
Environment

Maintenance 8
Diagnostics Center

= Lists

= Documents

= Discussions

= Documents

= Lists

= People and Graups
= Sites

= Equipment

Maintenance & Diagnostics Center

Operations, Enginesring & Maintenance (OEM) > Maintenance & Diagnostics Center

& Diagnostics Center

Equipment Hierarchy Maintenance Strategies Planning & Scheduling ~
Maintenance & Diagnostics Center > XAPLibrarys > ewenttrends

Search Criteria

Start Date: Start Time: Maintenance Event ID  EQ Tag
|=| Evio0402140023 20-RGY-100
;_‘ EV100526212205 20-RGWV-100
T o |=| evioos2o0s3708 20-RGY-100 &/
|=| Eevo90923154405 20-RGV-101
|s/2010 o S:33AM |=| Evi00402140617 20-RGV-101
JYEB!’ To Date | | EV1i00526212138 20-RGV-101
| MTL Tag: =

=

“hns MAINTENANCE EVENT DETAL

Event Time

4/2/2010 2:06:17 PM
5/26/2010

Queried Events

Event Descriptiol
RGY 30% Sti
RGV 100% S5t
RGW 30% St
RGW 30% St
RGY 30% St

RGV 100% Str
RGV 30% Strc
RGW 30% St

/ 08 AM
S/23/2009 3:44:05 PM

Actuator Ratio:

Dpan

Open Time [Min)
Open Tine [Max)
Open Time [Actual)
Open [Start)

Open (End)

Current [(Peak)
Current [Awverage)

Voltage [(Average)

= Planning
e
(e Equipment Tag: Z0-RGWV-118
: ?;Cw Event Tinme: os8/24/09 16:02:15 Event ID
=sheci | Drescription PASS : Walve 30PCT STROKE
E] Regy Stroke Amouwunt: 30
Close Ewent
Close Time [(Min) 121
Close Time [Max) 120
Close Time [Actual) 132.00
Close (Start) 08/24/09 15:58:37
Close (End) o8/24/09 16:00:49
Current (Peak) 10.60
Current (Average) S.02
Voltage [Average) z35.17
& Do

OSlsoft.

|:D)] Inbosx - Micrasoft Ou.. . &7 My Yahoo! - Micrasof ..

USERS CONFERENCE 2011

=l sinkenanc & Amazonwireless; Cell..

CLOSE EVENT

039

o8

07

270 40

S48.73
1743

Ewvent
121

180
124.00

08/24/09 16:01:11
08/24/09 16:032:15

10.60

7.

o3

221.49

48] HAPS - SimpleViewer ~..

[T . Alias Position_inFullOpen
)

Alias.|Battery Voltage
2314

. Alias.[Current
0.5

125/2010 6:47:23 PM

Alias [Position_inFullOpen
-

. Alias.|Position_inFULLCLS
)
Alias.|Battery Voltage

2321

- Alias |Currant
0.4

26/2010 9:22:38 PM

. Alias [Position_inFULLCLS
:
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Site Actions -
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£] Home

Maintenance & Diagnostics Center

et Explorer provided by Alyeska

File Edit Wiew Favorites Tools  Help i
Qo - () (%] B @D O sewch glprmones €5 = - [« W 8
adiess | 2] htkpiddev-dxciS4S0IMDCAAPLibrarys eventtrends. aspx
Goaogle |[Clr God 5D B~ MM ~ | ©F Bookmarksw | " Check » a Aubnlink - & Send b
Share Browser  WebEx - CLOSE EVENT
Operations, Enginesring & Maintenance (OEM) > Maintenance & Diagnostics Center
&3 Maintenance & Diagnostics Center
| Maintenance & Diagnostics Center.| Equipment Hierarchy | Maintenance Strategies | Flanning &
Vigw All Site Content HEeranee HID Agnet, S5l Gantar = RAPL brarys = e ventrend 1 1 270 40 on_InFulpen
Engineerin r F
o £l Search Criteria ol
Environment ﬂ 9
Maintenance & Start Date: Start Time: Maintenance - L  — el I RN |
Diagnostics Center L
L=
= Lists =
+ Dozuments - 08
End Date: End Time: =)
= Discussions =]
J13/, oy 9:33 AM
= Documents | - |=] 0.7 NFULLCLS
= Lists i vear To Date | =] -
= People and Groups T 1 i | Evio0820
ag: \
= Sites | = | | EV1004021 o8
. =| Eviooszs - .
::u-ntment Hierarchy = T =| evicosz Alias.|Battery Voltage
= Maintenance aintenance Event ID: :
Strategies = EV100402141 233
= Planning & Scheduling (W] EV10052y L= 1 1 1
T Pass/Review | [Show All & | EVicos200
i EV100402 i
T =] - Alias. |Currant
Department | Prior Show All = | Evioos26212 7.6
= Analytical Lab Services | e | EV100820 ﬂ"‘ )
| system | ¥ show an LI
= Measurements | =]
= occ ‘ Show All =)
= SCADAJOES — =
! Network | F'show an = =3
= Scheduling e —
= Reset Search Export — .
5] Recycle Bin alarm 0.2
Equipment Tag:  20-RGV-101 Actuator R
Event Time: 5/26/2010 9:21:38 PM Event ID:
Description Travel Time Review : Valve FULL STROKE vz o1
percentage (20%) of the target time 480
Ix i v

Close Event

Close Time (Min) 384
Close Time (Max) 576
Close Time (Actual) 360
Close (Start) 5/25/2010 6:40:23 PM
Close (End) 5/25/2010 6:46:23 PM

Current (Peak) 13.30
Current (Average) 8.96
Veoltage (Average) 232.21

& vore

B/2472009 3:57:37 PM 4.2 Min(s)

Open | Z0-RGWV-118 RGWV 118 Valve Full Open Limit Switch Input
Open
oot + 20-RGV-118 RGV 118 Valve Full Closed Limit Switch Input
open  + 20-RGV-118 RGV 118 Electrical

. 20-RGV-118 RGV 118 Valve
Currel

B24/2009 4:01:49 PM

Current (Average)

Voltage (Average) 233.30

5/26/2010 9:14:26 PM 8.2 Min(s)
20-RGV-101 RGV 101 Vaive Full Open Limit Switch Input

PRINT EVENT

. 20-RGV-101 RGV 101 Vaive Full Closed Limit Switch Input

Y E G
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€] Home - Maintenance & Diagnostics Center - Microsoft Internet Explorer wvided by Alyeska
File Edit Wiew Fawortes Tools  Help 7

@ Back ~ ;) @ @ . h }3 Search 57 Favorites 465) i 33

sudeeess | ] hikpidldev-dkciSASOIMDEIRARLIbrarysteventirends. ass ] Bee ks >
Google |G+ Go 452 B v [~ | €% Bookmarksw | "8 Check = % Autolink - [ send tow () settings—
@ share Browser  WebEx - |

Operations, Enginesring & Maintenance (OEM) > Maintenance & Diagnostics Center Weleome Hammond, Darryl G
# Maintenance & Diagnostics Center [ This Site: Maintenance & Diagr [+ |
Equipment: Hierarchy | Mainkenance Strategies | Flanning & Scheduing ~
View All Site Content Maintenance & Diagnastics Center = XAPLibrarys = eventtrends
Engineerint
REET search criteria Queried Events CLOSE EVENT
Environment — ; ;
'l‘)'!ﬂinten?ﬂti& » Start Date: | Maintenance Event ID | EQ Tag Event Time Event Descriptiol |
Lol ol 5 = : > :|  EVi00402140023 20-RGV-100  4/2/2010 2:00:23 PM RGV 30% St | [ o 2 e e L s
L N |=| EvipDs26212205 20-RGV-100 | 5/26/2010 9:22:05 PM RGV 100% S oo
= Documents ey e |=| evioboszo00s370s 20-RGV-100 | 8/20/2010 8:37:08 AM RGV 30% Sh A
= Discussions T 15 [ 933 AM || EvoS0923154405 20-RGW-101 | 9/23/2009 3:44:05 PM RGV 30% St B
= Documents FA3/2010 = |=| EviDD402140617 20-RGV-101  4/2/2010 2:08:17 PM 26 é : 5 T ———
= Lists | Year To Date | =  EV100526212138 20-RGV-101 5/26/2010 9:21:38 PM  RGV Ad hoc Trend -- Web Page Dlalog l\ w
e Reor e iarolps : |=| evioos20034837 20-RGV-101  8/20/2010 8:48:37 AM | RGV T T Y
e [ 7 Tao: [ i v i A OSleoif Start 5/25/2010 6:33:23 PM | End |5/25/2010 6:47:23 PM apply | (2] [« [»)
G -9 | | |=| Evioos26212230 20-RGV-102  5/26/2010 9:22:30 PM RG\| d @ o o " = S
e & | = L-_J EV100820085551 20-RGV-102 8/20/2010 8:55:51 AM RG =
= gtar::tf;;;'ce Pomntenanes EVERLID: |=| eviopapzisiser 20-RGV-103  4/2/2010 2:18:27 PM RG
T [ |=| Eevioos2e212204 20-RGV-103  5/26/2010 8:22:04 FM | RGY
Pass/Review FShow All - ‘_'J EV100820090400 20-RGV-103 8/20/2010 9:04:00 AM RG'
gil pements |=| EviDD402142453 20-RGV-104  4/2/2010 2:24:53 PM RG]
i3 kil ' Show all il |=| Eevioosze212243 20-RGV-104 5/26/2010 9:22:43 PM RGY
SR SR = Al -1 |=| Eviocoszo091iio 20-RGY-104  5/20/2010 2:11:10 AM RG)
= Measurements i - |=) EV100402143058 20-RGY-105  4/2/2010 2:30:58 PM RG
= occ | Show All = |=| evioosooisiszs 20-RGV-105 | 4/9/2010 3:18:26 PM
- EV1D0702085735 20-RGV-105 7 2010 9:5
i {Show an I S e e s 2
= Scheduling <1 ]
Bresetl (B B B -
& Recycle Bin Searghi Epads ‘ Alarm History: I ~-30d | associate Alarms
. Equipment Tag:  20-RGV-101 Actuator Rati 548.73
Event Time: 5/26/2010 9:21:38 PM Event ID: EV1005262121382043
Description Travel Time Review : Valve FULL STROKE Valve closing time is 360.00 which is outside of the warnir|
percentage (20%) of the target time 480
Close Event Open Event
Close Time (Min) 384 Open Time (Min) 0
Close Time (Max) 576 Open e (Max) o 5/25/2010 63923 PM 8 Min(e)
Close Time (Actual) 360 Open Time (Actual) 372 % 2 .
Close (start) 5/25/2010 §:40:23 PM Open (Start) 5/26/2010 9:15:26 PM ©  20-RGV-101 RGV 101 Valve Valve 70 percent open
Close (End) 5/25/2010 6:46:23 PM open (End) 5/26/2010 9:21:38 PM € 20-RGV-101 RGV 101 Valve Full Closed Limst Switch Input
Current (Peak) 13.30 Current (Peak) 9.70
Current {Averags) 8.96 CurrentiaveraGe} 8.22 Tags: l Alias.|Position_InFullOpen E‘ [] Hidden Multiple Scales
Voltage (A 232.21 Voltage (A 233.30
oltsge (Avsrase) oltsge(Avernse) Min: | Antaranne (sl | mMav. | autaranae [w | Qi
"http Jidev-dxc:5450/ReWebPartResourcesjadhoctrend. aspx?lcid=10338langID= \g Local intranet A
S Rore o T3 Tave Fol G L o
. 20-RGV-101 RGV 101 Valve Full Closed Limit Switch Input |

&] Done % Local inkranst
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£ Done
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|_Site Actions - |
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Case Study 2 Condition Based Monitoring

* Comparing pressure transmitters on pump suction,
station suction, and suction relief line — 4
transmitters in total.

* Alarm based on a deviation of 5 psi for greater than 5
minutes

e Continuously monitored 24/7

* This approach can be implemented on all like devices
monitoring similar analog values.
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Diagnostics HMI:

tation Overview
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M&DC HMI: CBM Alarms

" Acknowledge Alarm | 1 | submit Work Request = | Save State ! Export/Print | | Viewinemis | |

MTBF
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(w]
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00000000
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000
D

100

3/1/2010 7:35:54 AM 3.41 hours 3/1/2010 11:00:34 A

Backlight View User: ALYESKA\fc8625
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Repair

 The pump was placed out of service due to no
pressure protection

* |Instrument tech called out for TSR

* Tech performed recalibration (same work done on
annual PM)

e Same problem occurred following day
e Tech was called out and transmitter was replaced
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Case Study 3 Predictive Analytics

e Utilizing 1-year of historical performance data to determine
expected performance

* Algorithms crunch data every 10 min

* Warnings occur based on deviations of expected (modeled)
values to actual values

e Alarms occur when deviations persist (density)

* Smart Signal technology implemented on 9 pumps, 4 turbines,
3 incinerators

* This problem was detected 14 days prior to the failure on a
turbine generator
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Which Thermocouple is Deviating?
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Results

* First predicted failure
e Decision was made to run-to-failure...it did.

* Numerous problems found when corrective
maintenance was done

* Predictive analytics take time to gain trust in any
organization

* Long term awareness of unseen failures and more
credibility?
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RESULTS

Maintenance Diagnostics Centers have demonstrated tremendous value:

Centralized access to equipment and system diagnostics

Automation of Equipment Calendar/Runtime-based PMs Utilizing ACE
Eliminate Calendar/Runtime-based PMs on Like Devices with AF
Providing post mortem and root cause analysis on equipment failures

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

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

Preventing unintended shutdowns and equipment outages

Reduced Operational alarm loads, reduced intrusive maintenance, increased system integrity
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TANGIBLE BENEFITS

M&DC BENEFITS Who
Benefits

Regulatory Compliance

Alarm Management - Through the D&R Process & Pl System O,E,M
Provided Adequate Information To Controllers — D&R Viewer Ops
Fatigue Mitigation — By Reducing Controller Alarm Loads Ops

Compliance Validation — Process Information Available at all Times Everyone
Compliance Deviation — Non Op Deviations Reported to M&DC O,E,M
Management of Change — Changes managed in the D&R Viewer Everyone

Regulatory Compliance SAVINGS Priceless
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Take Aways
* Proper Alarm Management can reap benefits far
beyond just the control room

* Non-Operational alarms does not mean non-
Important....

* The paradigm shift to information management
versus alarm management

* Everyone has data, but who can turn it into
information that produces bottom line cost savings
without sacrificing system integrity?
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Contact Information

MIST & Associates LLC

Maintenance Integrated Strategies & Technology

Darryl Hammond
Principal

401-405-1002
hammondd@cox.net
B>NMIST http://m-is-t.com
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