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The Corps’ Hydroelectric Design Center

Portland, Oregon
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Corps’ Center of Expertise for Hydropower Engineering,
Design, and Planning & Economic Analysis

Technical Center of Expertise for Large Pumping Plants

Over 170 Engineers and Scientists, Enterprise Experts

Responsible for Large Capital Engineering Design Support,
$35M-$40M in Design Program alone per year

16 Hydropower producing Districts across Nation

75 Power plants across the country & overseas Contingency

Mechanical, Electrical, Structural, Computer Engineers

Computer Scientists, Economists, Mathematicians
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48— Narrows (AR)

49- Blakely Mountain (AR)
50- DeGray (AR)

51— Clarence Cannon (MO)
LRD:

52— Saint Mary's Falls (MI)
53— Barkley (KY)

54— Cheatham (TN)

55— J. Percy Priest (TN)
56— Old Hickory (TN)

58— Dale Hollow (TN)

59- Center Hill (TN)

60— Wolf Creek (KY)

61— Laurel (KY)

SAD:

62— Philpott (VA)

63— John H. Kerr (VA)

64— Carters (GA)

65— Hartwell (SC/GA)

66— Richard B. Russell (SC/IGA)
67— J. Strom Thurmond (SC/GA)

68- St. Stephens (SC)
69— Allatoona (GA)

70— Buford (GA)

71— West Point (AL/GA)
72- Jones Bluff (AL)
73— Millers Ferry (AL)

74— Walter F. George (AL/IGA)
75— Jim Woodruff (FL)
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Our 16 Hydropower Producing
Districts Partners

Our 4 Power Marketing Apc
Administration Partner
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BPA-FCRPS
$200-230M/yr

INVESTING ACROSS THE
NATIONAL FLEET
Sharing Best Practices and Lessons
Learned — improving efficiency

SEPA
$40-50M/yr

NWD: 12— Borneville (ORMMA) 24— Qushe (SD) 35—~ Forl Gibson (OK) 47-R.D. oswn Bluff (TX) 57- Cordell Hull (TN) 88— SL. Slephans (SC)

1- Chief Joseph (%A ) 13- Big CIiff (OR) 25— Big Bend (SD) 36— Tenkiller Farry (OK) MVD: 58— Dale Hollow (TN) 69— Allatoona (GA)

2 Libby (MT) 14— Delroil (OR) 26- Fort Randall (SD) 37— Ozark (AR) 48— Narrows (AR) 59- Centar Hill (TN) 70- Buford (GA)

39— Albani Folls (1D) 15— Foster (OR) 27— Covins Point {SD) 38— Craars Farry (AR} 49— Blakaly Mountain (AR) 50— Wolf Creck (KY} T1-Wast Point (ALICA)}

4 Dworshask (1D) 18- Grean Peter (OR) 28- Huarvy S. Trumsan (MQ) 39— Fufals (OK) 50- DeGray (AR) 81— Lawnel (KY) 72— Jones Bluff (AL)

5i— Lowsr Cranita (1¥A) 17- Deectar (OR) 29— Stockton (MO) 40— ¥sbbers Falls (OK) 54— Clarence Cennon (80) SAD: T3-Millars Farry (AL)

& Lillle Goose (WA) 18- Cougisr (OR) SWD: 41— Roberl S. Kenr (OK) LRD: 82- Philpoll (VA) 74- Waller F. Qeorge (ALIGA)

T- Lowar Monumantal (WA) 19— Lookout Point (OR) 20— Table Rock (140) 42-Dardonealle (AR} 52— Saint Mary's Falls (M1) 83— John H. Kerr (VA) T5-Jim Woodruff (FL) . —
& lce Harbor (WA) 20- Hills Crock (OR) 31- Nofork (AR) 43 Aroken Bow (OK) 53— Barkley (KY) 84— Camfers (GA) |
G- McNary (ORWA) 21— Lost Creek (OR) 22— Bull Showls {AR) 44 Danison (TX) 54— Cheatham (TN) 65— Hartwell (SCICA)

10— Jokn Disy (ORIVEA) 22_ Foel Pack (MT) 33- Boaver (AR) 45 ¥hilney (TX) 55 .. Pascy Priest (TN) 86 Richard B. Rusxcll (SC/IGA) us Army Co rps
11- Tha Dalles (ORMA) 23— Carrison (ND) 34— Kaystona (OK) 46— Sam Rayburn (TX) 56— Old Hickory (TN) 67— .. Strom Thurmond (SCICA) -
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THE HDC TEAM

Jordan Fink - Director

b

‘ Brian Shenk

Hydropower Analysis Center

Steven Ernst John Yen f’
AC-CS Electrical Branch (Acting)

Power Systems

Product Development

.’, John Etzel- Deputy Director

Mechanical / Structural
Branch

Protection Systems

Product Application

Turbomachinery

Control Systems

Mechanical Systems

Quiality Assurance

Structural

Generation Equipment
Cyber Security
Senior Electrical
Senior ACCS Expert Technical Experts

Engineering Support

Senior Mechanical

Technical Experts

Bree Sheron :
Program Integration and Delivery
Branch

Regional Design
Managers

- Design Managers

Program Analyst
Section
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e Digital Advancements
HDC Control Systems and Data Management

0 FCRPS developed GDACS
» 25 yrs strong; Resilient, Adaptable, Secure
» We are in the Driver’s seat, we own the code and product dev.
» Strong posture against growing cyber threats

d GRIDMOD & EIM
» BPA Live with CAISO (3-May 2022)
» HDC ACCS on all interagency teams to align deliverables
» Big benefit to owning GDACS - can modify with internal forces with cost

and schedule control

O Centralized/Consolidated Control
» SWPAG region-wide SCADA upgrade
» SAD region-wide Controls & GDACS upgrade

» Willamette Valley Automation & GDACS upgrade

O Data Management
> In-the-field Pilot: Secure Business Network Connection in SAD
» Purpose: Build Plant O&M efficiencies and Provide web-based real-
time display of Fleet Status for Managers

» Next: Data Analytics & Algorithms to leverage ops data

Army Corps
Engineers ®




Oahe Powerhouse

HDC Program Drivers Barkley Powerhouse
Across the Fleet O ——
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PROJECT SPOTLIGHT
MCNARY MODERNIZATION PROJECT PLAN HDC

McNary Modernization Project Plan - June 2022
Auxilliaries Outages

Water Passage Outages

Project FY22 FY24

Turbine Replacement (U1-14)

e med”wmmm e e EXCitation Replacement contr__-
Powerhiouse Controls Replacement, commit to the goals reached at the
partnering meeting held on June 3,2021 — - n n
g 3 Digital Governor Upgrade Contr__- McQuad
y eyl i Olsson, $41.7M (Mar 2021)

s o N "
SE————

Isolated Phase, HV Bus, and Switch Upgrades P&S Co

Intake Gates/Hydraulic System P&S Co

Hydro Partners Joint Venture

Intake Bulkheads (Qty: 4) P&S Co $3.4M (Jun '21) DL: A. Muehleck

Negotiating with TVA

GSU Transformer Re-gasketing DL: P. Kleine

Andritz Hydro, $11.8M (Apr '21)

_ _DL: —
Drainage, Unwatering & Equalization System P&S Coni ‘“I

Station Service Unit Rehabilitation (2 Units) P&S Co

Intake Gantry Crane #5 P&S Co
Reel COH, $17M, (Jan 2020)

DL: S. Hinnen
Tailrace Gantry Crane #4 P&S Co

Crane MATOC
DL: T. Olson

A/E & NWW FY22 New Start
i i NWW P&S C
Hre safetY/Flre Alarm Concept -— HDC: R. Harvey

Bridge Crane PLC Upgrade




PROJECT SPOTLIGHT
OLD HICKORY TURBINE AND GENERATOR REHAB

Background:

« Plans and Specs design complete

o Uprate 3 main units, 1 optional (Kaplan)
=  Current —28.75 MW per unit
»  Uprate — 40.5 MW per unit

o Replace Kaplan turbine runners
o Replace Stator Winding
o Replace Core

Status:

» Currently out for bid

» Contract Award target end of FY22

« 8-year period of performance for construction

US Army Corps
of Engineers ®




MAJOR HYDROPOWER
MECHANICAL AND

ELECTRICAL EQUIPMENT

REHABILITATION WORK

CONTACT
Vinnie DiBlasi

George Kalli
Adonica Marshall

DISTRICT /| AREA
Mobile/ Savannah/ Wilmington/ Charleston

PHONE
NUMBER

503-805-4214

Bonneville/The Dalles/John Day

503-508-4535

Omaha

503-808-5276

Andy Long

Fort Worth/Tulsa

503-805-5290

Larry Haas

Walla \Walla

503-508-4279

Ellen Ballantine
Beth Mchair

Mashville/Detroit

503-805-4236

Little Rock/Vicksburg/St. Lovis/Kansas City

503-508-4270

Brian Feeney

Seattie/Willametie Valley/Rogue River

Turbine and Gemerator.
Excitation System ...

Govemor

503-508-4315

Crape and Hoist ...

Matal Fabrication (Bulkhead, Gate, Platform)
Balance of Plant

Fire Suppression & Fire Protection Detaction

Controls.

DC/Prafomed AC Systams ...

Electrical Low Voltage

Electrical Medivm Voltaze (hore than 1 0000
Large Power Transformer.............

(Less than 1,000V)

Turbina Oil Accounmbility and Reaplacemant

Coolerz, Piping, and La

rze Vakes

US Army Corps
of Engineers ®
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Turbine and Generator
Faort Werth: Sam Rayburn — Turbine Rehab, FY25 or later
2 Kaplan Runner Repl, 120" D, 41,300 HP, 70° Head, 5.7 RPM
Fart Werth: Sam Rayburn — Generator Rehab, FY23 or later
2 Rewinds, 31.5MVA
Kansas City: HS Truman — Generator Rehab, FY'24 or later
& Rewinds, 25.4 MVA
Littie Rock: Bull Shoals — Turbine and Generator Rehab, P26 or later
4 Francis Runner Repl, 152.5" D, 52,000 HP, 190° Head, 1258.6 RPM, Potenfial Uprate
4 Francis Hunner Repl, 152.5" D, 62,000 HP, 190" Head, 125.6 RPM
4 Rewinds, 45.4 MVA, Coils
4 Rewinds, 54.5 MVA, Coils
Little Rock: Dardanelle — Cavitation Repairs, FY24
Little Rock: Greers Femy — Generator Rewind, FY25
2 Rewinds
Mobile: Allatocna — Turbine Rehab, FY28
2 Francis Runner Repl, 165" D, 50,000 HP, 13%° Head, 112.5 RPM, Potential Uprate
Mobile: West Point — Turbine Rehab, FY27
2 Fixed Blade Propeller Repl, 230" D, 51,500 HP, 58" Head, 100 RPM, Potential Uprate
Mobile: West Point — U1 Generator Rewind, FY26
1 Rewind, Francig, 3.75 MVA, Coil
Mashville: Wolf Creek — Turbine and Generator Rehab, FY25
§ Francis Runner Repl, 175" D, 62,500 HP, 160 Head, 105.9 RPM, Potential Uprate
4 Rewinds, 50 M4, Coils
Portland: John Day — Turbine Replacement and Generator Rewind, FY23 or later
Upte 16 Kaplan Runner Repl, 312" D, 212 400 HP, 94' Head, 90 RPM, Potential Uprate,
Fxed and adjustable blade alternatives being considered
16 Rewinds, 163 MVA, Bars, Potential Uprate
Portland: Willamette Valley: Foster — Turbine Refurbishment, FY25
2 Kaplan refurb, 95" D, Refurbish blade operating mechanisms, Generater Repair

Seattle: Albeni Falls — Generator Windings and Bearings, FY27 or later
3 Units, ~20MVA
Seattle: Libby — 6™ Generator Unit Assembly, FY23 or later
1 Unit, Francis, 110 MVA, installation of Government Furnished Equipment
Seaftle: Libby — Turbine Runner Replacement, FY26
& Francis, 179" D, 165,000 HP, 300" Head, 125.6 RPM

ipmert Rehabilitation Work

Tulza: Denison — Station Service Units Rehab or Replace, %4 or later
2 600 EW turbines, 430\ generators
Tulsa: Keystone — Turbine Rehab, FY24 or later
2 Fixed Blade, 192.25" D, 49,000 HP, 74' Head, 120 RPM
Tulsa: Eufaula Generator Rewind, 24 or later
3 Francig, 182" D, 41,500 HP, 96" Head, 100 RPM
Walla Walla: Little Goose Discharge Ring Upgrade and Turbine Blade Cavitation, FY24
& Kaplan, 312" D, 212,400 HP, 90 RPM
Walla Walla: Lower Granite Elade Sleeve Upgrade, FY'23
& Kaplan, 312" D, 212,400 HP, 30 RPM

Excitation System
Fort Werth: Sam Rayburn — Generation Excitation System, FY23 or later
Little Rock: Beaver — Excitation, F¥24
Little Rock: Greers Femy — Excitation, FY24
Little Rock: Table Reck — Excitation, FY24
Mobile: West Point — U1 Exciter Replacement, FY'28
1 Unit, under investigation
Portland: John Day Exciter Replacement, FY23 or later
16 Units, under investigation
Partland: The Dalles Exciter Confrol, FY27
21 Units, under investigation
Portland: Willamette Valley (under investigation):
Big Cliff — Excitation System, Fv28
Cougar — Excitation System, FY26
Dexter — Excitation System, FY26
Dretroit — Excitation System, FY26
Foster — Excitation System, FY26
Green Peter — Excitation System, FY26
Hills Creek — Excitation System, FY26
Lookout Point — Excitation System, FY26
Seatile: Albeni Falls — Exciter Replacement, FY27 or later
Seatile: Chief Joseph — Station Service Unit Exciter, FY24
2 Units, Supply and Install, Static to Static
Seatfle: Chief Joseph — Unit 1-16 Exciter, FY23
16 Units, Supply & Install, Static to Static
Tulsa: Broken Bow — Exciter Voltage Regulator Replacement, FY23 or later
2 Units, under investigation
Tulsa: Denison — Excitation System Replacement, FY24 or later

US Army Corps
of Engineers ®



Porential USACE Contrac

Majer Hydropower Mechanical and Elsctrical Equipmert Rehabilitation Work

2 Units, under investigation Tulsa: Fort Gibson — Bridge Crane Rehab, FY23 or later

Tulsa: Fort Gibson — Exciter Voltage Regulator Replacement, F¥23 or later Tulsa: Keystone — Draft Tube Crane Rehab, F24 or later
4 Units, under investigation Walla Walla: Lower Monumental Bridge Crane Wheel and Drive System Upgrade, FY24

Tulsa: Tenkiller Ferry — Excitation System Replacement, FY24 or later Walla Walla: lce Harbor — Intake Gate Hydraulic System Upgrades, FY23

2 Units, under investigation
Tulsa: Webbers Falls — Excitation System Replacement, FY24 or later Metal Fabrication (Bulkhead, Gate, Platform)
2 Units, under investigation Fort Worth District: HSS Gates and Bulkheads, FY24
Mobile: Allateona — Headgate and Machinery Rehab, FY23
Mobile: Buford — Headgate and Machinery Rehab, FY23
Mobile: Walter F. George — Headgate and Machinery Rehab, Fy¥24
Mobile: West Point — Headgate and Machinery Rehab, FY24
Omaha: Gavins Point — Tailrace Draft Tube Gate Refurbishment, Fy22
Omaha: Oahe — Tailrace Bulkhead Rehab, FY22
Portland: Bonneville — Headgate Repair Pit Rehab, FY22
Crane and Hoist Portland: Willamette Valley — Big Cliff Intake Gates and Trash Racks Replacemsant, FY24
Portland: Willamette Valley — Detroit Intake Gates Replacement and Trash Racks Rehab., FY24
Ft. Worth: Sam Rayburn — Draft Tube Crane, FY24 or later Seaftle: Albeni Falls — Trashracks Rehab. F25

Kanszas City: HS. Truman — Draft Tube Crane, FY23 or later . i . .
Little Rock: Beaver — Bridge Crane Rehab, FY25 Seattle: Albeni Falls — Turbine Maintenance Platform, FY23 or later

Governhor

Little Rock: Greers Femry- Governor Rehab, Fv'24

Portland: Bonneville: Powerhouse 1- Digital Governor Replacement Supply, FY22
St Louis: Clarence Cannon — Governer Upgrades, FY24 or later

Wilmingten: John H. Kem — Digital Governor Upgrades, FY23

Little Rock: Bull Shoals — Bridge Cranes Rehab, FY22-F¥23 Seattle: Chief Joseph — Intake Gates Rehab or Replacement, FY26 or later
Little Rock: Dardanelle Bridge Crane Rehab Fy23 Seattle: Chief Jozeph — Turbine Maintenance Platform, FY23

Little Rock: Greers Femry Bridge Crane Rehab FY24 Seattle: Libby — Selective Withdrawal Pressure Relief Bulkhead, FY 238
Little Rock: Table Reck — Bridge Crane Rehab FY24 Tulsa: Denison — Intake Gates and Hoists Replacement, FY23 or later
Little Rock: Table Rock — 20-Ten Tailrace Crane, FY22 Tulsa: Fort Gibson — Intake Gates and Hoists, FY24 or later

Maobile: Allatoona — Headgates Machinery and Controls Rehab, Fy23
Mobile: Buford — Headgates Machinery and Controls Rehab, FY23

Mobile: Walter F George — Headgates Machinery and Confrols Rehab, FY24
Mobile: West Point — Headgates Machinery and Controls Rehab, FY24 Balance of Plant

Mashville: Wolf Creek Bridge Crane Rehab, F¥23 Omaha: Big Bend — Sfafion Service AinDepressing Air System Upgrade, Fy23

Mashville: Gld Hickory Intake & Spillway Crane Rehab, FY23 Omaha: Fort Randall — Intake Bubbler Blower System Air Compressors, FY23
Omaha: Big Bend — 60-Ton Intake Gantry Cranes Replacement, FY¥23 Portland: John Day — Top Plate Pump, FY23

Omaha: Fort Randall — Infake Gantry Crane, FY22 _
Portland: Bonneville — Spillway Crane, F26 Seatile: Chief Joseph — Powerhouse Sump Pump and Controls, FY24

Partland: Willamette Valley — Big Cliff 40-Ton Intake Ganfry Crane, FY22

Tulsa: Tenkiller — Draft Tube Gate Bulkhead & Lifting Beam, F¥'24 or later

Savannah: RE Russell — Bridge Crane Rehab, FY25

Savannah: RE Russell — Draft Tube Crane Replacement, FY25

Seattle: Albeni Falls — 250-Ton Powerhouse Brndge Crane, F24 or later
Seattle: Libby — Selective Withdraw Crane, FY¥'25 or later

Tulsa: Denison — Intake Hoist Replacement, FY23 or later

Tulsa: Eufaula — Draft Tube Crane Rehab, FY22

Tulsa: Eufaula — Bridge Crane Rehab, FY24 or later

Tulsa: Fort Gibson — Draft Tube Crane Rehab, FY24 or later
Tulsa: Fort Gibson — Intake Gates and Hoists, FY24 or ater m

3
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Fire Suppression & Fire Protection/Detection
Ft. Worth: Sam Rayburn — Fire Detection System, FY'23 or later
Kanzas City: Stockion — Fire Protection System Replacement, FY23 or later

Kanzas City: HS Truman — Fire Protection System Replacement, FY23 or later

Little Rock: Beaver — CO2 System Replacement, FyY24

Little Rock: Dardanelle — CO2 System Replacement, FY25

Little Rock: Greers Ferry — CO2 System Replacement, FyY24

Little Rock: Norfork - Fire Suppression System Replacement, FY24

Meobile: Buford — Generater Fire Suppression System Replacement, FY28
Mobile: Carters — Generator Fire Suppression System Replacement, FY25
Mobile: Jenes Bluff (RF Henry) — Generator Fire Suppression System, FY27
Portland: Willamette Valley — Dexter Fire Detection/HVAC/Life Safety, FY27
Savannah: Harlwell — Transformer Fire Suppression System, FY28

Seattle: Chief Joseph — Facility Plant Fire Detection and Protection, FY25
Seattle: Libby — CO2 Fire Suppression System, Y238

Controls

Mobile: Buford - Powerhouse Controls Upgrades, FyY26

Mebile: Carters - Powerhouse Controls Upgrades, FY27

Maobile: J. Woodruff - Powerhouse Controls Upgrades, FY25

Mobile: Jones Bluff - Powerhouse Controls Upgrades, Fyv26

Mebkile: Millers Ferry - Powerhouse Controls Upgrades, FY25

Mobile: West Peint - Powerhouse Controls Upgrades, FY24

Partland: The Dalles — Control Room Medernization, FY26

Savannah: Hartwell - Powerhouse Controls Upgrades, FyY23
Savannah: Richard B. Russell - Powerhouse Controls Upgrades, Fy23
Savannah: J. Strom Thurmond — Powerhouse Controls Upgrades, Fyv24
Seattle: Chief Joseph — Annunciation Upgrade, FY'27 or later

Seattle: Chief Joseph — Powerhouse Control Room Reliability Upgrades, FY27

Seatile: Chief Joseph — Protective Relays — Fy23

Walla Walla: Little Goose — Powerhouse ConfrolsfAnnunciation, FyY24

Walla Walla: Lower Granite — Powerhouse Controls/Annunciation, Fy'24
Walla Walla: Lower Monumental — Powerhouse Confrels/Annunciation, FY25
Wilmington: J H. Kerr — Powerhouse Controls Upgrades, FY23

Wilmington: Philpott — Powerhouse Controls Upgrades, Fy24

Kanzas City: Harry S Truman — SCADA and Reliability Updates for Consolidated Controls,

FY25

Kansas City: Stockion — SCADA and Reliability Updates for Consolidated Controls, FY25

Potential U Comtre '
Mujor Hydropower Mecharical ard El | Equipment Rehabilitation Work

Kansas City: Harry S Truman — Intake Gate Controls, FY25

DC/Preferred AC Systems

Mashville: Old Hickory — DC/Preferred AC Systems Install, TED

Mashville: Wolf Creek — DC/Preferred AC Systems Install, FY23

Partland: Bonneville — Powerhouse 1 Preferred AC/DC Improvements, FY25

Electrical Low Voltage (Less than 1,000V)
Kansas City: Stockton — 480V Switchgear and MCC Replacement, Fy¥'24

Little Rock: Bull Shoals — 430V Switchgear and MCC, FY24

Little Rock: Beaver — 480V Switchgear and MCC, FY23

Little Rock: Table Reck — 430V Switchgear and MCC, FY¥23

Little Rock: Ozark — 430V Switchgear and MCC, FY¥23

Little Rock: Dardanelle — Low Voltage Switchgear Replacement, Fv24

Little Reock: Greers Femry — Low Voltage Switchgear Replacement, FY25

Vicksburg: DeGray — 480V Switchgear and MCC, FY23

Partland: Rouge River Lost Creek — Motor Control Centers and Cabling, FY'28
Savannah: R.B. Russell - Motor Control Center, FY23

Seattle: Chief Joseph — 480V Station Power DSQ 1&2, SQ14&3 Replacement, FY26
Tulsa: Eufaula — Motor Control Centers Replacement, Fy22

Tulsa: Fort Gibson — 430V Switchgear and Transformers, FY23 or later

Tulsa: RS Kerr — Motor Control Centers, Fy'22

Tulsa: Tenkiller Ferry — Station Service System and Transformer Feeders Replacement, TED
Vicksburg: Marrows — 480V Switchgear and MCC Replacement, Fy24

Electrical Medium Voltage (More than 1,000V)
Ft. Worth: Sam Raybum — 15kV Switchgear Replacement, FY23
Little Rock: Bull Shoals — Maedernization Electrical Install, FY25
Little Rock: Beaver — Transformer Supply and Install, FyY26

Little Rock: Morfork — 161k GCE Replacement, FY23

Little Rock: Ozark — Replace 161-kVW Switches, Fy'24

Little Rock: Ozark — Replace 15kV Generator Cables, FY25

Little Rock: Greers Femry — 15kV Breakers/Switchgear and Station Service Transformer
Replacement, FY25

Mobile: Millers Ferry — 15kV Switchgear Installation, FY23

8
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Mobile: West Point — Generator Switchgear Supply and Installation, FY23

Mashville: Center Hill Staticn Service, TBD

Mashville: Old Hickory Station Service, TED

Mashville: Old Hickory — Main Power Transformer Install, FY23Mashville: Wolf Creek — Main
Power Transformer Supply and Install, FY22

Mashville: Laurel il to SF6 Circuit Breaker Replacement, FY22

Omaha: Fort Peck — Outdoor 55 Transformer B Install and Switchgear, FY23

Omaha: Oahe — Switchyard Disconnects Switch Replacement, FY23

Portland: Bonneville — Powerhouse 1 Main Unit Breaker Replacement Upgrades, FY23

Portland: Willamette Valley — Detroit Main Unit Transformer Replacement Install, FY23

Portland: Willamette Valley — Green Peter Electrical Reliability (Station Service) Upgrade, FY28

Partland: Willamette Valley — Hills Creek Electrical Reliability {Station Service) Upgrades, FY22

Partland: Willamette Valley — Cougar Electrical Reliability (Station Service) Upgrades, FY28

Seatile: Albeni Falls — Emergency Diesel Generafor, FY25

Seatile: Chief Joseph — |sophase Bus Rehab Unit 1-16, FY23

Seattle: Chief Joseph — SF6 Breaker Refurbishment, FY26

Tulsa: Denison — Switchyard Power Circuit Breaker Replacement, FY24 or later

Vicksburg: Elakely Mountain — Oil Circuit Breaker Replacement, FY24

Vicksburg: DeGray — Oil Circuit Breaker Replacement, FyY24

Vicksburg: Marrows — Qil Circuit Breaker Replacement, FY24

Large Power Transformer

Little Rock: Bull Shoals — Main Unit Transformer Supply and Install, FY25

Little Rock: Beaver — Transformer Supply and Install, FyY26

Litfle Rock: Ozark — GSU Transformer Repairs, FY25

Mobile: West Point — U1 Transformer Replacement, FY25

Mashville: Wolf Creek — Main Power Transformer Supply and Install, Fy22
Portland: The Dalles — Main Unit Transformers 9-11 Replacement Supply, FY238
Paortland: Willamette Valley — Detroit Main Unit Transformer Replacement Supply, FY24
Seaffle: Libby — Transformer Refurbishment (T1), FY23

Seatile: Libby — Transformer Refurbishment (T2), FY27 or later

Tulsa: Keystone — G5U Rehab/Replacement, FY24 or later

Walla Walla: Little Goose — GSU spare supply, FY23

Wilmingten: Island Creek — Transformer Replacement, FY23

Turbine Qil Accountability and Replacement
Portland: The Dalles — Cil Accountability Measures, Fy22
Portland; Willamette Valley — Foster Qil Spill Prevention System, FY22

g

yment Rehabilitation Werk

Partland: Willamette Valley — Detroit Qil Spill Prevention System, FY24
Partland: Willamette Valley — Dexter Qil Spill Prevention System, FY26
Portland: Willamette Valley — Big Chff Oil Spill Prevention System, FY'26
Partland: Willamette Valley — Green Peter Oil Spill Prevention System, FY28
Partland: Willamette Valley — Lookout Point Qil Spill Prevention System, FY28

Coolers, Piping, and Large Valves

Little Rock: Greers Ferry — Unwatering pump Confirols, Piping, and Valves, FY23
Omaha: Fort Peck — Butterfly Valve Rehab, FY22

Portland: John Day — Unwatering System Replacement, FY25 or later

Portland: Willamette Valley — Cougar Butterfly Valves Replacement, FY22
Tulsa: Denizon Penstock/Expansion Joint and Drain Valve, FY24 or later

Tulsa: Keystone Unit 2 Penstock Expansion Joint, FY24 or later

Vicksburg: Blakely Mountain — Butterfiy Valve Rehab, FY24
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