


Asset Management in Generation:

Provides a systematic approach to manage assets
Tracks asset condition

Long term planning for capital and O&M work
Optimizes outage planning

Reduces the risk of forced outages
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What is an Asset Strategy?

An Asset Strategy is a one-stop shop for information on an
asset class or asset system
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What do we have? How do we manage How can we

it? What is the improve?
Summarizes asset condition?
boundaries, Improvement actions
operating O&M and replacement for processes,
requirements, risk practices, spare parts information, tools,
profile strategy, risk resources

mitigation strategies
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Asset Strategy Progress
District Asset Management

Completion by Strategy Meter

Section

Completion

© Development
Boundary diagram
Build WLC model
Define asset hierarchy standard
Define capability improvements
Define condition assessments
Define failure hierarchy
Define PM, CM, and monitoring practices
Define replacement and refurbishment
practices
Define risk appetite
Define spares strategy
Document asset demographics
Document strategy intro and summary
Financial summary
Perform FMECA scoring
Strategy document approved
= Implementation
Apply asset hierarchy in system(s)
Apply failure hierarchy in system
Build condition assessment structure in system
Build long range projects
Build strategy JPs and PMs
Populate asset details/specifications
Strategy implementation approved
Sync inventory system with spares strategy

Functional System

:RZ

Strategy Code / Description

Total Strategies

73

Boundary Diagrams
Developed (D3)

65

Asset Hierarchies
Implemented (I1)

72

Cond. Assessments |
Implemented (1)

31

Remaining Tasks

Strategy Meter Description

Define condition assessments AMS416
Define failure hierarchy AMS416
Define PM, CM, and monitoring AMS416
practices

Define replacement and AMS416
refurbishment practices

Define risk appetite AMS416
Define spares strategy AMS416
Document asset demographics  AMS416
Document strategy intro and AMS416
summary

Financial summary AMS416
Perform FMECA scoring AMS416
Strategy document approved AMS416

Strategy Status

Failure Hierarchies
Defined (D5)

16
—

FMECA Scoring
Complete (D7)

31

Strategy Category

Criticality

View Criticality Details= )

Count of Strategy by Criticality Category
Criticality ... ®Low ®Med @High

Criticality Category

Strategy Count by Criticality

ﬁ',

Bridge Cranes
Bridge Cranes
Bridge Cranes

Bridge Cranes

Bridge Cranes
Bridge Cranes
Bridge Cranes
Bridge Cranes

Bridge Cranes
Bridge Cranes
Bridge Cranes

Asset Strategy Code Asset Strategy Name  Criticality Criticality Category Task Status

1
1

[e] 0 o

0 0 o

0 00 0o
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Condition Assessments

Hydro Condition Assessments Refresh Date: 8/30/2026

Work Zone Work Sub-Zone Condition Rating Asset Short Descr Asset Sub-class Asset Status

Ctrl + click to Assessed during:

All b4 All W All v Multiple selections ~ Multiple selections W OPERATING ™ clear filters
. .
Pit stops

Assessment Age Under 5 Yrs Condition Rating Breakdown
S —— orye * Overhauls
6 4 7 7 0/ Fair: 6.0-7.9
0 Soot80- 100 * Rehabs
Total Assets with Assessments 49 Assessment Age Under 5 Yrs g 5 2
0 64
. - Industry standard hydroAMP
Work Zone | Work Sub- | Asset Short Descr. Asset Code = Assessment Assessment | Current Assessment | Assessment  Assessor Name Installation Current Asset Description
Code ione ‘ Cond. Rating | Condition Condition Age (yrs) Date Date Location Code
RRPH [ Stator [ 10047 Good 10.00 861 _ 2018 |Rester, Paule | 08/18/2002 | 25705 | stator: Gen, c-11
RRPH [=E winding 95962 | Good | 9,60 260 0| 2026 McGuire, Joey | 07/31/2017 | 25705 Winding: Gen Stator, C-11 H d d s |
RIPH HU Stator 40237 Good 9.00 7.9 |G 2019 Nott, Sam 10/30/1931 | 25474 | stator: Gen, HU Incorpo rati ng a Itiona
RIPH2 u-1 Stator | 40278 Marginal 5.90 5.26 4| 2022 Schenck, Carey M | 04/01/1989 25579 Stator: Gen, U-1 . . .
RIPHZ u-1 Winding 23705 |Fair | 620 534 ) 2| 2024 | schenck, Carey M | 04/01/1989 | 25579 Winding: Gen Stator, U-1 NS pect lons wit h st rategy
RPH2 U2 Stator [22047 | Marginal 5.90 526 4| 2022 Schenck, Carey M | 08/01/1989 | 25580 [ stator: Gen, U-2
RIPH2 U2 Winding 2023 Fai 6.20 494 4] 2022 Do, Thien | 0s/01/1989 [ 25580 Winding: Gen Stator, U-2 d eve I fo) p ment
RIPH2 uU-3 Stator | 22048 Marginal 5.90 5.46 2| 2024 Schenck, Carey M | 05/01/1990 25581 Stator: Gen, U-3
RIPH2 | U3 Winding | 23715 Fair | 620 534 2| 2024 Schenck, Carey M | 05/01/1950 | 25581 | Winding: Gen Stator, U-3
RIPH2 u-4 Stator | 22049 Marginal 590 561 | Schenck, Carey M | 08/01/1980 | 25582 Stator: Gen, U-4
RIPH2 u-4 Winding 2220 Fair 6.20 563 2 i 2024 Schenck, Carey M | 08/01/1990 | 25582 winding: Gen Stator, U-4
RPH2 U5 Stator | 22050 | Fair | 640 5.40 2020 Schenck, Carey M | 12/01/1989 | 25583 | stator: Gen, U-5
RIPH2 u-s Winding 2283 Marginal 3.00 1.03 2020 Schenck, Carey M 12/20/1978 25583 Winding: Gen Stator, U-5 =
RIPH2 u-6 Stator 22051 Fair 6.40 5.57 5 | 2021 Schenck, Carey M | 12/01/1988 25584 Stator: Gen, U-6 Stato r exa m p | e
RIPH2 | U-6 Winding | 2348 Marginal | 4.50 2.87 5| 2021 Schenck, Carey M | 12/01/1988 | 25584 | Winding: Gen Stator, U-6
RIPH2 u-7 Stator | 22052 Marginal 5.90 547 2 2024 | Schenck, Carey M | 12/01/1990 25585 | Stator: Gen, U-7
RIPH2 vz Winding 2408 Marginal 3.00 2.16 2| 2024 Schenck, Carey M | 08/31/1978 | 25585 Winding: Gen Stator, U-7
RIPHZ U8 Stator | 22053 Marginal 5.0 546 2024 Schenck, Carey M | 09/01/1988 | 25586 Stator: Gen, U-8
RIPH2 u-a Winding 2267 Fair 620 534 2| 2024 Schenck, Carey M | 09/01/1988 | 25586 Winding: Gen Stator, U-8
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Condition Prediction for Rocky Reach
Generating Units oy

Marginal: 3-5.9

Work
snbui Installation A-gai
Code [ Asset short Description [l Asset Codll vear I vear I Last conition B 2026 2027

ECS  [EUnitCer Instr 1100756 E2022 [ 2024 10 91 86 82 77 73 68 64 59 55 SIE 95 91 86 82 77 73 68 64 59 55
Bl Turbine [E110259 E18% [ 2023 @78 72 7 68 66 64 62 6 58 56 54 52 5 48 45[3' 98 96 94 92 9 88
[l Excitation Sys [E110281 E18% [ 2024 B71 67 66 64 62 6 59 57 55 53 51@ 98 97 95 93 91 9 838 86 84 83
[ Governor HYD [E191062 E1s% [ 2023 Qs 75 73 72 7 68 99 97 96 94 92 91 89 87 86 84 82 81 79 77 76 74
ElStator (110941 12006 [3 2024 Es3 85 88 86 84 82 81 79 77 75 74 _ 72 7 68 67 65 63 61 6 58 56 54
[l Breaker, 576 [E110292 E18% [ 2024 @s4 71 9 83 77 7 63 57 5 43 37 93 87 8 73 67 6 53 47 4 33
[EJRunner Assembly [E110448 E19% [ 2023 Ess 89 87 85 €3 81 79 77 75 73 71 69 67 65 63| 10/ 98 96 94 92 9 88
[ Winding (110930 F2006 [ 2024 @9 83 & 77 73 7 67 63 6 57 53 5 47 43 4| 10| 97 93 9 87 83 8
Winding [E11040 E2006 [3 2024 @ss 88 85 81 78 74 71 67 64 61 57 54 5 47 43| 10 97 93 9 86 83 79
Bl Transformer [E112009 E18% [ 2023 B72 67 65 63 61 58 57 55 53 51 4% 47 45 4341 38 3.7|_1o| 98 96 94 92

EC6  [EUnitCer Instr (1100757 H202 [ 2024 @10 91 86 82 77 73 68 64 59 55 5 46 41 36 10| 95 91 86 82 77 73 68
ElTurbine 110260 E1% [ 2023 g2 86 84 82 8 78 76 74 72 7 68 65 64 62| 10 98 96 94 92 9 88 86
[ Excitation Sys [E)10282 E1% [ 2024 7167 56 64 62 6 59 57 S5 53 52 5 43 46| 10 98 97 95 93 91 9 88
[ Governor HYD (191063 E1987 [ 2023 SF] o el o 7 68 67 65 63 62 6 99 97 96 94 92 91 89 87 86 84 82
Elstator [£110942 E2005 [3 2024 @95 91 9 88 86 84 83 81 79 77 76 74 72 7 69 67 65 63 62 6 58 56
[] Breaker, 576 110293 E195 [3 2024 B84 9 83 77 7 63 57 5 43 37 3@] 93 87 8 73 67 6 53 47 4 33
[E] Runner Assembly [E)10849 E1% [E2023 @92 86 84 82 8 78 76 74 72 7 68 66 64 62| 10| 98 96 94 92 9 88 86
ElWinding [E110931 12005 [3 2024 B 82 & 77 73 7 67 63 6 57 53 5 47 43| 10 97 93 9 87 83 8 77
Winding E111041 E2005 [ 2024 E9s 88 85 81 78 74 71 67 64 61 57 54 5 47| 10| 97 93 9 86 83 73 76
[ Transformer [E112010 E1% [ 2023 @s3 77 75 73 71 69 67 65 63__61 59 57 55 53 51
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Long-term Planning

Estimated Future Costs by Year £ 0 Q

Future replacements / vz som we o
refurbishments built Stator Example
during: =

* Project turnover

» Strategy implementation

$25.0M
- . $10M
Engineering, and Plant
. §7.5M
ex p e rt I S e $5M $2.9M $4.0M
Sa0M $80M - 57.5M $7.5M A T
sl ol iR SEM SEHEEE, oM $32M $83M  s3oM R Bt e
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Coordinating
outages in
various
systems

Bundling
projects by
outage

Planned into
the future

Count

w

e,

0 IlIlIIIl

Outage Planning

Unit Outage Schedule

District Asset Management

2030

2035

Powerhouse, Unit Outage Start
() rorms

I I I I I .

2045

Outages Aligned?

33

Outage Source Aligned

®iTOA / Primavera

162

QOutage Code iTOA.Qutage Description

37-00003
38-00003
38-00004
38-00005
38-00006
39-00003
39-00005
41-00002
G013302

G013310

G015019

G015023

€08 2037 Overhaul

C11 2042 Overhaul

€04 2035 Overhaul

€02 2040 Overhaul

€09 2038 Overhaul

C06 2041 Overhaul

€01 2039 Overhaul

C10 2041 Overhaul

€07 2029 OVERHAUL

C11 2027 Overhaul/Turbine hub Warranty
Inspection

€10 2027 Overhaul/turbine hub warranty
inspection

Outage Start Date

iTOA.Qutage Start iTOA.Qutage End Primavera.Outage Description

9/14/2037
9/8/2042
2/12/2035
9/3/2040
3/1/2038
3/4/2041
7/18/2039
37472041
1/22/2029
9/11/2028

3/6/2028

10/23/2037
10/24/2042
3/23/2035
10/12/2040
4/9/2038
4/12/2041
8/26/2039
4/12/2041
3/9/2029
10/27/2028

4/21/2028

€08 2037 OVH Work Only

C11 2042 OVERHAUL

€04 2035 Overhaul Only

€02 2040 Overhaul

€09 2038 Overhaul

C06 2039 OVH Work Only

€01 2039 Overhaul

C10 2041 OVERHAUL

C07 2029 OVERHAUL

C11 2028 OVERHAUL & Turbine Warranty
Inspection

€10 2028 OVERHAUL & Turbine Hub
Warranty Inspection

€06 2026 OVH

2050

') Unaligned
Primavera.Qutage Start Primavera.Outage End Outage Start  Qutage End

Aligned Aligned
; i

9/14/2037 10/23/2037 True True
9/8/2042 10/24/2042 True True
2/12/2035 3/23/2035 True True
9/3/2040 10/12/2040 True True
3/1/2038 4/9/2038 True True
3/7/2039 4/30/2039 False False
7/18/2039 8/26/2039 True True
3/4/2041 4/12/2041 True True
1/22/2029 3/9/2029 True True
9/11/2028 10/27/2028 True True
3/6/2028 4/21/2028 True True
8/25/2026 8/25/2026 False False
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Cause Code

Stator windings, bushings, and terminals
Major generator overhaul (720 hours or longer)
Other turbine problems

Inspection

Main transformer

Governor oil system

Generator bearings

Rotor windings (including damper windings and fan blades on hydro units)

Pandemic

Stator, General

Rotor, General

Generator bearings and lube oi system including thrust bearings
Generator vibration (excluding vibration due to failed bearings)
Bearings

Blade or bucket cracking

Bearing oil system

Shaft packing

Other miscellaneous external problems

Other miscellaneous generator problems

Exciter drive - motor

Intake channel or flume (including trash racks)

Other exciter problems

Turbine governor

Wicket gate operating mechanism or positioner

Bearing cooling system

Currently mapping Generating Availability Data System (GADS) codes to Maximo Failure Codes

Forced Outages

Forced Outages: Top 25 Chelan PUD GADS Outages Cause Codes 2012 - 2025

GADS System & Component
Balance of Plant: Electrical

Extemal: Catastrophe

Extemal: Miscellaneous (External)
Generator: Exciter

Generator: Generator

Generator: Miscellaneous (Generator)

Hydro Turbine/Pump: Turbine

Hydro Turbine/Pump: Water Supply/Discharge

2,000,000
Lost MWh Capability

4,000,000

8,000,000

Failure Class.
£1088 Pump

Level 1 (Problems) for E1085 ¥ Fier

Changed By:
7932 (<Y

Entared By:
os01s O,

U}

Failure Code = Description
> PO004 ©, rolonger
New Row

Level 2for POO04 ¥ Fiter

a @ a

a

Failure Code = Description
> e QMo

> Ew022 O, Beanng

> w8 o, Pump

> B4 o, Shah

y  E1198 ©, Column

Level 3 for E1194

i}

Failure Code =
> con O,  Component Failure
> cwoz Q, Aigment

> ctoos 0, WemorLosse

> c1006 O,  Eengated, Detormad
> cios Q Excess Vibration

Level 4 for C1001 ¥ Fiter
Failure Code = Deseription

> w0 ©,  Proactvaly Raplace

> oz Q, Seare

1-10f1
Typa s
PROBLEM

sof 5
Type=

COMPONENT
COMPONENT
COMPONENT
COMPONENT

COMPONENT

Sof s

6of 6
Type =
MITIGATE

MITIGATE

Changed Date:
09/08/2025 0146 PM

tered Dase:
10/04/202110:20 AM

Next Lavel Type

0, COMPONENT

Next Lavel Typs
0, cause
0, cause
o, cuse
o, causE
Q, cause
Next Lavel Type
O,  MmeATE
Q, et
0,  MIiGATE
O,  Mimeate
O,  MIGATE
Next Level Type
Q,

2000

e

o

o0

o

ol

el

|
Active?
= L]
& |
Active?
= i
] L]
i
(]
]
|
Active?
o
] i
= ]
=
]
L &
Active?
[}
[ ]
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Questions?




