Assessing the Real Condition
of those Assets

Dale Jutila, CH2M HILL

Pacific Northwest Section AWWA
May 7, 2009

“ CH2MHILL



Universal Definition is Useful

Effective Asset Management is:

An integrated set of processes to minimize the life-
cycle costs of owning, operating and maintaining
assets, at an acceptable level of risk, while
continuously delivering established levels of service.

2pes Implementing Asset Management
B e R - A Practical Guide

AMWA, NACWA, WEF 2007

E MANAGING PUBLIC

: R o e Managing Public Infrastructure Assets to
1 Minimize Costs and Maximize Performance
' AMSA, AMWA, AWWA, WEF 2002




Balance conflicting goals by

managing risk

€ Minimize the life-cycle costs of assets

& Continuously deliver established levels of service

& At an acceptable level of risk
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Risk is quantified using

the classic Risk Equation

Risk = f (consequence x likelihood)

N 4 N
How severe are the How likely is it for
consequences of asset failure? the asset to fail?

\J CH2MHILL
-



Classic risk equation

Risk = f (consequence x likelihood)

y ¢
How severe are the How likely is it for
consequences of asset failure? the asset to fail?

* Loss of service » Condition of asset
* Environmental * Performance of asset
* Health and « Effectiveness of

safety implications O&M protocols
« Community disruption * Available inventory
« Damage to property « Capacity and utilization
* Loss of revenue * Functionality

* Regulatory compliance
* Service agreements

 Public image
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Top down/bottom up

l Refine projections with additional data

Facility Level Element Level

1. Use known data and 3. Populate asset register
existing knowledge

2. Perform condition and

2. Evaluate risk through performance assessments
consequence and
likelihood of failure 1. Collect detailed asset
information

3. Identify gaps and

- _

| Focus on assets with highest risk A

v

Refine capital planning and O&M
activities
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Apply Matrix to
Appropriate Level of Hierarchy

Level 1 Wastewater
Level 2 Subsystem Treatment Plant
Level 3 Component Aeration Tank

Level 4
Level 5
Level 5
Level 5

Level 3

Level 4
Level 5
Level 5

Level 3

Level 4
Level 5
Level 5

Subcomponent
Element
Element
Element

Component

Subcomponent
Element
Element

Component

Subcomponent
Element
Element

Air System
Air piping
Flow meter
Diffusers
Final Clarifier #1
Sludge Collector
Drive Motor
Scraper
Final Clarifier #2
Sludge Collector
Drive Motor
Scraper




Consequence. of' Failure Matrix

Consequence Category |Weight Negligible = 1 Low =4 Moderate =7 Critical =10

Pressure <30 psi. Service

Pressure >45 psi. No Pressure <45psi >30psi. <250 interruotion affecting 250-500 Zero pressure. Service
Service reliability 0.17 |unplanned service interruptions. |services effected. Possible servic:s Definite irgr]1 acton interruption >500 services. Fire
No impact on reserve. impact on reserve. reserve ' P volume reserve not met.
Financial impact on utility 0.15
Ability to return to service 0.13

Compliance with regs and

. 0.20
permits
Health & Safety of employees

: 0.20

and public
Disruption to the community /

. 0.15
Public Image
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Likelihood of Failure Matrix

Likelihood of Failure Determination

Likelihood Category

Weight

Negligible =1

Minor =2

Moderate = 4

Major =7

Critical =10

Condition Assessment

Very good. Only normal

Good. Minor defects only.

Fair. Significant

maintenance required.

Poor. Significant
renewal required. ~20

Very poor. >50%
requires replacement.

0.40 maintenance required. | ~5% needs maintenance. ~10 to 20% needs .

Overall (Condition Grade 1) (Condition Grade 2) . to 40% needs renewal. | Asset unserviceable.
( ondition Grade 4) Condition Grade 5)

Capacity and Utilization 0.28
Effective Operating

0.12
Protocols
Reliability 0.16
Inventory Redundancy 0.04
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Assign consequence and likelihood
scores to assets - using Score Definitions

CONSEQUENCE LIKELIHOOD
g 5 ® é S 4§B 2 ©
e g £ 3 o £ ERZ | o 2 5 =
S ol 3 = 8 3 S w=¢g 3 ® ¢ A &
ASSET 3g £ T 28| 8 | & & S 38 | g E_¢ o = g =
58 | = S S5 o = = % g2g | 2 g%l 3 3 3 s
28| 8, ¢ 55 | £ Qo 2 S Soig @ 2228 = < @ o
se | 82 8 gE 5 53 5 2 582¢ 35 5508 2 o o %
N o LS a C o N O » (&} O pPodga O L ENXRE T 5 o o
weight> 015 | 015 | 020 025 | 025 | o045 | 030 | 005 020
MILLS 1 7 10 4 10 6.7 1 1 7 2 1.6 94 11.0 23
ELSWORTH 1 1 4 1 4 35 8 5.6 68
HEACOCK 1 7 7 1 2 2.1 88 11.1 22
CACTUS & NASON 4 1 4 1 4 26 37 9.3 37
NASON & DRACAEA 4 1 4 1 4 2.7 34 7.4 53
FREDERICK/ SUNNYMEAD 7 7 1 1 7 4 3.1 28 8.6 45
MORENO 2 4 7 7 1 1 7 4 3.1 27 15.5 5
PERRIS & FIR 4 4 7 4 3.4 18 17.0 4
HEMLOCK 7 1 1 7 4 2.5 59 11.0 24
ELDER 4 1 1 7 4 2.6 39 9.6 32
MEDLEY 1 1 1 1 7 4 2.4 73 2.4 94
PIGEON PASS ROAD 4 1 1 1 1 7 4 25 65 3.6 84
VILLAGE ROAD 1 1 1 1 1 4 7 4 3.3 20 3.3 87
PERRIS / IRONWOOD 10 7 7 1 4 5.2 5 1 10 7 4 5.3 1 27.5 1
HIDDEN SPRINGS 1 1 1 1 1 1.0 68 1 4 7 4 3.4 16 3.4 86
STEEPLECHASE / IRONWOOD 4 7 4 1 4 3.7 19 1 1 7 4 2.5 54 9.2 39
STEEPLECHASE / KALMIA 4 7 1 1 4 3.1 34 1 4 7 4 3.4 13 10.6 28
SUNNYMEAD PKWY 1 1 1 1 1 1.0 68 1 1 7 4 2.4 71 2.4 93
PERRIS & KALMIA BOOSTER 1 1 4 1 4 2.4 48 1 1 7 4 2.4 70 5.7 64
COVEY 1 1 1 1 4 1.8 58 1 1 7 4 2.4 76 4.3 81
REDLANDS / COTTONWOOD 1 1 7 1 4 3.0 36 1 1 7 4 26 38 7.7 49
-
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Use Risk Levels to Prioritize

Detailed Condition Assessments

Pump Conditien Assessment Ferm

Date Assessor___
Emttywo___ Eniftyclass
Entity Descrip

ste Facmty

¥es Mo KA ¥es Mo WA
Running at Inspaction O O O Acceptable Molss ooo
Ol OK at Inspection 0 O O Acceptable Vibration 0o oo
Al Safety Guards Presant O O O AllComponents o oo
Acceptable Smell or Heat O O O Absence of Leaks ooao
Ol Level within Range O O O Running on Curve o oo
Absence of Pump Cavitations O O O
Mots: Chack the box of the parameters that apply. Rating Parameters
o [f)Corrosion 01 2 3 45 8
o [2) Packing Gland/Seal 01 2 3 45 8
o (3 Bsaring 0 1 2 3 45 &
o
a ® FIRST STREET PFUMPING STATION
Equipmert

=] i Pumps Gondition Assessment Group Rating - 2.0
am
o ®
o m
o o
o ]
o
SR
o

oV

COWMENTS

oworall Condition
Genarsily the I his foo
emaplmul i

ara In good condiion wih the
ks sechon

0 commenls nok Rating 1

Fating 3

Exzaplions
teokalon v ics on tho oBwg pumps causd ol chsod as partof i
pumgs Ihisss val

heies
wara In cparation

12085 HORIZONTAL SPLITCASE FUNF PAE
12085 HORIDONTAL SFLITCASE PUNPPE
12082 HORIZONTAL SPLITCASE FUNF PAE
12084 HORIZONTAL SPLITCASE FUNF PIE

Ratng 2

Sakty
Tha iodowing pumps had oposad shalls betwasn ho seal and bearing
+ 12088 HORIDONTAL SPLITCASE FUMP P4E

L ] L ] L ]
* 12085 HORIZONTAL SPLITCASE PUNF P3E
= = Re-score likelihood of failure based
+ {208 HORIZONTAL SFLITCASE PUNF FIE
i T Tollcrwn § pumpe hod 0o upper shal guards nslaled

* 12078 VERTICAL TUREINE PUMF (P1a)
12080 VERTICAL TUREINE PUMF (P33)

;i on updated fleld information

SRt = Recalculate risk
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Condition Assessment is step-by-step
process

1. Gather asset data

2. Develop questions and
possible answers

3. Upload required data
into tool

4. Conduct field condition
assessment

5. Re-evaluate risk

& cH2mHILL
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Gather asset data

& Assets need to be captured
& Easiest to obtain from CMMS

®Massage General Asset List to get standard
equipment types. i.e. compressor, pump,
centrifugal pump, submersible pump,
electrical equipment, etc.

& May have two dozen assets in a pump station
& Final asset list

& CH2MHILL
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Develop questions and possible answers

€ Once the general equipment types are determined,
guestions can be developed

€ The more measurable a question is, the more likely
subsequent assessments can be repeated year to
year with the same degree of accuracy

€ Example:
< Vibration: Smooth less than 0.05 inches/sec
& Good = 0.05 and 0.1 inches/sec
&
¢ Vibrah Smooth
* Good

& CH2MHILL
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Develop questions and possible answers

€ Questions that relate to the equipment condition are
predefined

€ Questions are grouped by asset type. Therefore all
pumps will have the same question and answer group.

& Each answer is rated from 1 to 5 with 1 being excellent
and 5 being un-serviceable.

INSTRUMENT

Question ConditionWeight AnswerDescription Explaination
Absence of Leaks

Tubing Leaks, etc

All Components

Covers, lenses, etc

Calibration records available

Mo written records

Display Ok

Fogged, cracked, ete

Instrumentation - Labeled Correctly

range and units

Operating at Inspection

Equip not functioning

Exceller

- o o o o - -
mm_-mm—xmm—-z—<z—<z—<z—<z—<z—<
(=00 oD M B o el o B o e s T s B I s )

w w w w L]

Calibration -Minar signal Fluctuatio Confirm with SCADA
-Un hI t Calibrate tCIhrated
-Excellen
Installation 3|3 -Minor Pr bI £ms Flow meter distances, access
u CHZMHILL Seve b tructiol nstallation issues
Excellent a
- Installation/ Accessibility 3|3 -Limite d ess
-Una pt hI
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Upload required data into tool

€ Many sources of data to help with condition
assessment

& SCADA data for telemetry reliability, on/off cycles,
runtime, etc.

& CMMS for work order histories
& Personnel interviews
¢ Previous condition assessments

\J CH2MHILL
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Upload required data into tool

€ Consolidate gathered data into a database to
evaluate asset condition — and risk

¢ Use it for comparison with subsequent
assessment of each asset

¢ Use database tool used to store and evaluate
asset condition and risk data

€ Synchronize, test field tablets, ship to job site

& CH2MHILL
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Conduct Field Condition Assessment

& Typically use three to six non-destructive
tests for condition assessments:

¢ Vibration inches/sec horizontal, vertical, and
axial

# Ultrasonic listening for valves, bearings, and
some electrical

¢ Thermography

¢ Insulation resistance testing
¢ Oll analysis from records

¢ Performance testing

\J CH2MHILL
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Conduct Field Condition Assessment

Inspection page for centrifugal pump

sset Name: PUMPO025, Inspection Date: 10/17/2006

CENT PUMP. CENTRIFUGAL BUME. System: Albsny L5, Locstion: LS Mo 14 CHARTLOTTE STREET

Risk Questions  Phetes and Decuments

Absence of Leaks ® yes O no ] w | |
Absence of Pump )

Cavitations © yes Ono [ | |
Acceptable Noise O yes ® no ] w |_-‘Lppea.ts to be debris on impeller |
All Safety Guards

Present © yes Ono [ “| |
Operation at )

Inspection @ yes O no ] b | |
Accessibility 3 - Restnicted Access v O] v |f}-‘pin:al for can station |
Corrosion 2 - Minor w Fl w | |
Mounting 3 - Operational v ] v |Sun:1:i-:|ﬂ line penatration not rei.nfclrn:el
Vibration Analysis 2 - Good 1-4mm/sec. v O] v | |

& cHz2MHILL
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Field Condition Assessment
Examples - control panel
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Field Condition Assessment
Which pump wouldiconcern you?

ation Analy ooth <lmi




Condition Data is Collected for Each
Component

\) CH2MHIL
-

Weightad Waightad
Asset Attribute  [Percent  [Condition |Condition [Total Total
Mamea Asszet Typa Dascription Location Waeight  |Weight Soore Scora Soora Soore
51-0001 |SUB PUMP Pump #1 51-Clackamas 1 2174 1.4 0.03 0.561 0.012
51-0002 |SUB PUMP Pump #2 51-Clackamas 1 2174 1.4 0.03 0.561 0.012
51-0003 |SUB PUMP Pump #3 51-Clackamas 1 2174 1.4 0.03 0.561 0.012
Pump Control
51-0004 |[CONTROL PANEL|Panal 51-Clackamas 1 2,174 0 0
AlIR
51-0005 [COMPRESSOR  |Bubbleri 51-Clackamas 1 2,174 1.55 0.034 0.728 0.017
AlR
51-0006 [COMPRESS0OR  |Bubbler#2 51-Clackamas 1 2,174 1.55 0.034 0.788 0.017
51-0007  [VALLT Valkle Vault 51-Clackamas 1 2,174 1.44 0.0 0.561 0.012
51-0008 |WETWELL Wt Well 51-Clackamas 1 2,174 1.91 0.042 0.788 0.017
REMOTE
TELEMETRY Talamatry
51-0009  [UMIT Equipment 51-Clackamas 1 2174 1.56 0.034 0.786 0.017
ARV #1 82nd
51-0010  [VALVE Strest 51-Clackamas 1 2174 1.3 0.028 0.561 0.012
51-0011  [VALVE ARV #2 Edoewater |51-Clackamas 1 2,174 1.2 0.0z28 0.561 0.012
51-0012 |[VALVE ABV #3 High Rock |51-Clackamas 1 2,174 0 0
51-0013 [VALVE ARV #4 By Bridge |51-Clackamas 1 2,174 1.2 0.0z28 0.561 0.012
ARV #5 Agness
51-0014 [VALVE Strect 51-Clackamas 1 2,174 1.3 0.028 0.561 0.012
YVacuum Realief
51-0015  [VALVE Walkve #1 51-Clackamas 1 2,174 1.25 0.027 0.561 0.012
YVacuum Relief
51-0016 [VALVE Valke #2 51-Clackamas 1 2174 1.25 0.027 0.561 0.012
YVacuum Relief
51-0017  |VALVE Valve #3 51-Clackamas 1 2174 5 0.109 2.581 0.058
51-0018 [VALVE Check Valve #1 51-Clackamas 1 2174 1.25 0.027 0.561 0.012
51-0018  |VALVE Check Valve #2 51-Clackamas 1 2174 1.25 0.027 0.561 0.012
51-0020  |[VALVE Check Valve #3 51-Clackamas 1 2174 1.25 0.027 0.561 0.012
51-0021  [SITE Pump Station Sita |51-Clackamas 1 2174 1.33 0.0 0.561 0.012
51-0022 [VALVE lzolation Valve #1  |51-Clackamas 1 2,174 1.23 0027 0.561 0.012

24



Asset Name

is Rolled up for Condition

Description

Total Score

Consequence Score

Likelyhood Score

Trigger Score

Health and Safety of

Employees and Public

Compliance with

Regulations

Service Realibility

Financial Impact
{repairfreplace, private

Disruption to
Community/Public

Availability to Return

asset to Service

Condition Assessment

Effective Operating

Protocols

Reliability

Planned Redundancy

Capacity and

Utilization

Obsolesence

Annual Maintenance

LS08-CTP-001

Pump Control Panel

3.75

w
_—
-

LS06-STR-001

Oak Creek Structure

3.55

e
=1
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L312-5TR-001

Wah Chan Lift Station

2.60
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LS514-5TR-001

Charlotte Lift Station

2.55
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LS04-CTP-001

Pump Control Panel
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Umatilla List Station Structure
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College Green Lift Station
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w

248

-
L]

—
=

LS09-CTP-001

Pump Control Panel
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Pump Contral Panel
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Pump Mo 21 Motor Control Center

-
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)
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—
(%]
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—
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Pump Mo 11 Main Disconnect

—
=,

2.22

—
()
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Pump Mo 13 Main Disconnect

—
[y
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—
L]

PMP-DIS-010

Pump Mo 21 Disconnect

—
o
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-
]

PMP-DIS-012

Pump Main Disconnect

-
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—
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Pump No 22 Disconnect
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Condition and risk are reported for each
asset and facility

18" Street Pump Station

\) CH2MHILL

-

Facility Conditon Facility Risk Structual | Mechanical | Electrical Site
Score Score Score Score Score Score
1.16 3.35 1.28 1.09 1.17 1.00
Weighted

Asset Attribute  Percent  Condition  Condition Weighted

No. Asset Type Description Weight Weight Score Score  Risk Score Risk Score
5192 Pump Pump 2 13.33 1 0.16 3.25 0.43
5193 Motor Motor 2 13.33 2 0.21 4.38 0.58
5194 Valve Discharge Valve 1 6.67 1 0.08 3.25 0.22
5195 Valve Check Valve 1 6.67 1 0.07 3.25 0.22
5196 Electrical Equipment MCC 2 13.33 1 0.15 3.25 0.43
5197 Instrument Pressure Transmitter 1 6.67 1 0.07 3.25 0.22
5198  Building Building 1 6.67 1 0.09 3.25 0.22
5199 Instrument Flow Meter 1 6.67 1 0.07 3.25 0.22
5200 Site Site 1 6.67 1 0.07 3.25 0.22
5201 Pipe Pipe 1 6.67 1 0.07 3.25 0.22
5202 Pipe Below Ground Pipe Below 1 6.67 1 0.07 3.25 0.22
GRWO016 Valve Added Blowoff MOV 1 6.67 1 0.08 3.25 0.22

18th Street PS
Condition Rating Spread
Condition 2
1 asset
8%

Condition 1
11 assets
92%
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Re-evaluate Risk using
Field Condition Assessment Results

ASSETS CONSEQUENCE LIKELIHOOD RISK
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Assessing the Real Condition of

those Assets

& Helps verify “desk top” condition evaluation

€ Helps point out weak links, components of
asset

€ Can be set up to be repeatable to allow
trending, forecasting

& Helps re-define maintenance and
replacement schedules

\J CH2MHILL
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Thank youl!

Dale Jutila
503.736.4125
dale.jutila@ch2m.com

\J CH2MHILL
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Contrary to what you may
have heard

€ Asset management doesn’t require upheaval of an
organization

& Asset management is not packaged software

& Asset management is a practical, knowledge-based
approach for improving what utilities have always
done

€ Each utility can proceed at its own pace, with
methods and tools appropriate for its needs and
resources

& Each utility can begin asset management with any
part of its infrastructure, anywhere in the system

& CH2MHILL
- 31



