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Objectives for Today

Review strategy methodology and results

Discuss large capital program forecast
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2012 FCRPS Hydro Asset Strategy – 2010 IPR Workshop May 13, 2010 3



Scope of the 2012 Hydro Asset Strategy

The strategy identifies condition and risk implications of the currently committed 
hydro investment program and new investments prioritized around minimizing 
lifecycle cost.  y

It represents a reasonable level and timing of future investment to maintain the 
production capability of the FCRPS hydro system at a cost effective level of 
reliabilityreliability.

The strategy addresses hydropower specific and joint-use features, but excludes 
costs for Columbia River Fish Mitigation and Lower Snake Compensation Plan.g p

Strategy results are precise and directionally correct, but are not prescriptive.  
Significant additional effort is needed to develop resource plans for implementing 
this strategythis strategy.

The strategy does not include an evaluation of specific issues that may result in 
new strategic initiatives, e.g., expansion opportunities, pumped storage, 
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g , g , p pp , p p g ,
procurement mechanisms, automation, staffing, etc.



1.  Asset Category Overview

 



FCRPS Integrated Business Management Model (IBMM)

The Integrated Business Management Model 
(IBMM) is used by the FCRPS partnership to 
provide a framework for ongoing asset-based 
planning and management The IBMM consists

Benchmarking,
Performance Reporting

Business Planning,
Establishing 
Performance

planning and management.  The IBMM consists 
of 12 business processes contained within four 
major areas - Strategic Planning, Asset 
Planning, Resource Management, and 
Performance Assessment.

Strategic 
Planning

Performance 
Assessment Communication 

& C di ti

Performance 
Measures and 
Targets

Joint Operating Committees (Bonneville/Corps 
and Bonneville/Reclamation) and sub-
committees of the FCRPS are tasked with 
managing specific aspects of the IBMM:

Capital Investment Program

Resource 
Management

Asset 
Planning

& Coordination

Capital and O&M 
Budget Planning,

Equipment Condition
Assessment, 
E i t St t

O&M Program
Benchmarking and Performance Indicators
River Management
Hydro Optimization
Technical Coordination
Cultural Resources Program Management,     

Sub-Agreements
Equipment Strategy,
Asset Plans

Cultural Resources
Fish and Wildlife

Direction from OMB and the three agencies of 
the FCRPS is to increase the level of efficiency, 
visibility and accountability for key business
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visibility and accountability for key business 
processes.  The FCRPS sub-committees are 
the primary management means for 
implementing this direction.



FCRPS Hydro System

The FCRPS is comprised of 31 hydroelectric plants – 21 operated by the Corps 
and 10 by Reclamation. The FCRPS has an overall capacity of 22,060 MW and, 
in an average water year, produces 76 million megawatt-hours of electricity. g y , p g y

Within the hydro asset category, the plants are grouped into four strategic classes 
depending on the role they play in the system.  These categories are as follows:

• Main Stem Columbia:  plants that provide the majority of power, ancillary services, 
and non-power benefits to the Pacific Northwest.

• Headwater/Lower Snake:  plants that support services provided by Main Stem 
C l bi l tColumbia plants.

• Area Support:  plants that do not support the region as a whole, but provide key 
power and non-power benefits to an area of the Pacific Northwest.

• Local Support:  plants that primarily provide services to a local area only.
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Value of Strategic Classes by Purpose

Purpose Main Stem Columbia Headwater/Lower 
Snake

Area Support Local Support

Power Provides 76% of energy and 
capacity and 30% of storage

Provides 20% of energy and 
capacity and 50% of storage

Provides 3% of energy and 
capacity and 18% of

Provides 1% of energy and 
capacity and 2% of storagecapacity, and 30% of storage 

from the FCRPS.  Provides 
nearly all the reserves and 
other ancillary services for 
supporting the 500 KV grid.

capacity, and 50% of storage 
from the FCRPS.  Provides 

supplementary ancillary 
services for supporting the 

500 KV grid.

capacity, and 18% of 
storage from the FCRPS.  
Provides voltage support 
to specific areas of the 

regional transmission grid

capacity, and 2% of storage 
from the FCRPS.  Provides 
limited voltage support to 
local areas of the Pacific 

Northwest.

Flood 
Damage 

Reduction

Seasonal flood reduction and 
water management storage 
affecting significant parts of 
the Columbia River basin.

Seasonal flood reduction and 
water management storage 
affecting significant parts of 
the Columbia River basin. 

Provides flood reduction 
benefits primarily in the 

Willamette Valley, but does 
not contribute significantly 

to the flood reduction 
capability of the overall 
C l bi Ri b i

Provides flood reduction 
benefits in a local area

Columbia River basin.

Navigation Provides navigation for the 
lower Columbia River from 

below Cascade Locks to the 
Tri-Cities

Provides navigation for the 
lower Snake River from the 

Tri-Cities to Lewiston, ID 

None None

Tri Cities

Irrigation Primary source of irrigation 
for the Columbia River Basin 

None None Primary source of irrigation 
within a specific region

Recreation Significant recreation for 
boating and camping.  

Major recreation for boating 
and camping.  Includes 

Major recreation for 
boating and camping.  

Some boating and camping 
at local sites.
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Includes several “destination” 
recreation sites and 

numerous local sites. 

several “destination” and local 
sites.

Includes several 
“destination” and local 

sites. 



FCRPS Hydro System

Plant ID Units MW Capacity aMW Energy Strategic Class Operator

Grand Coulee
Chief Joseph
McNary

GCL
CHJ
MCN

24
27
14

6,735
2,614
1 120

2,497
1,387
575

Main Stem Columbia
Main Stem Columbia
Main Stem Columbia

Reclamation
Corps
CorpsMcNary

John Day
The Dalles
Bonneville
Dworshak
Lower Granite
Little Goose

MCN
JDA
TDA
BON
DWR
LWG
LGS

14
16
22
18
3
6
6

1,120
2,480
2,052
1,195
465
930
930

575
991
773
513
214
272
263

Main Stem Columbia
Main Stem Columbia
Main Stem Columbia
Main Stem Columbia

Headwater/Lower Snake
Headwater/Lower Snake 
Headwater/Lower Snake 

Corps
Corps
Corps
Corps
Corps
Corps
Corps

Lower Monumental
Ice Harbor
Libby
Hungry Horse
Albeni Falls
Detroit
Big Cliff

LMN
IHR
LIB

HGH
ALF
DET
BCL

6
6
5
4
3
2
1

930
693
605
428
49
115
21

278
211
238
113
24
46
13

Headwater/Lower Snake 
Headwater/Lower Snake 
Headwater/Lower Snake 
Headwater/Lower Snake

Area Support
Area Support
Area Support

p
Corps
Corps
Corps

Reclamation
Corps
Corps
CorpsBig Cliff

Green Peter
Foster
Lookout Point
Dexter
Cougar
Hills Creek

BCL
GPR
FOS
LOP
DEX
CGR
HCR

1
2
2
3
1
2
2

21
92
23
138
17
28
34

13
30
12
37
10
17
18

Area Support
Area Support
Area Support
Area Support
Area Support
Area Support
Area Support

Corps
Corps
Corps
Corps
Corps
Corps
CorpsC

Lost Creek
Palisades
Minidoka
Anderson Ranch
Boise Diversion
Black Canyon
R

C
LOS
PAL
MIN
AND
BDD
BCD
ROZ

2
4
4
2
3
2
1

3
56
177
28
40
3
10
13

8
36
74
22
18
2
9
10

S pp
Area Support
Area Support
Local Support
Local Support
Local Support
Local Support
L l S t

C p
Corps

Reclamation
Reclamation
Reclamation
Reclamation
Reclamation
R l ti
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Roza
Chandler
Green Springs
Total

ROZ
CDR
GSP

1
2
1

196

13
12
17

22,060

10
9
6

8,716

Local Support
Local Support
Local Support

Reclamation
Reclamation
Reclamation



2.  Asset Strategy Scope, Direction, and Objectives

 



FCRPS Hydro Strategy Logic and Scope

The FCRPS Hydro Strategy focuses on three goals:
• Low Cost Power;
• Power Reliability; andy
• Trusted Stewardship

The strategy is implemented through a set of Direct Funding Agreements 
to:

• Ensure that life safety and environmental requirements are met;
• Meet FCRPS commitments for fish and wildlife and cultural resource programs;
• Meet Bonneville’s needs for a reliable supply of low-cost generation by ensuring power 
generating assets are properly operated, inspected, and maintained;

• Mitigate the risk of power generation component failures by replacing or refurbishing 
equipment and purchasing spares when warranted; 

• Increase the efficiency and/or capability of power facilities where economically feasible; 
and

• Fund a portion of high priority multi-purpose projects in accordance with Bonneville’s• Fund a portion of high priority multi-purpose projects, in accordance with Bonneville s 
direct funding agreements with the Corps of Engineers and Bureau of Reclamation.

With this in mind, the 2012 strategy includes:
• Direct Funded O&M Program
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Direct Funded O&M Program,
• Direct Funded Investment Program, and
• Appropriations reimbursed by Bonneville.



FCRPS Hydro Strategy Logic and Scope

Program funding needs are established through the IBMM model, as described in 
section 1.  

In general, the O&M Program reflects core funding for maintenance, operations, 
and minor equipment replacements, and is largely driven by the staffing needs of 
each facilityeach facility.

In contrast, the Investment Program is comprised primarily of large, discrete 
investment needs for equipment replacement or refurbishment, largely driven by q p p , g y y
condition and risk.

Two timelines for Investment Program funding proposals are presented within this 
strategy:

• The current and next three rate periods, FY2010 to FY2017, reflecting specific projects 
that are already committed, and new investments that are identified for safety, 
environment, or financial risk mitigation reasons, and
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environment, or financial risk mitigation reasons, and
• FY2018 to FY2025, identifying out-year risk mitigation needs.  



Objectives of the Strategy

Target investments that address hydro strategic goals and achieve the following 
results by 2022:

Strategic Goal FCRPS Hydro 
Partnership Objective

Bonneville Agency 
Long-term Outcome

Targeted Plan Result (Draft)

Low Cost Power Provide a cost effective 
power supply

Meet environmental and 
reliability goals at the

Achieve a fully allocated cost of production of 
less than $10 per MWh in 2009 dollarspower supply reliability goals at the 

least lifecycle cost
less than $10 per MWh in 2009 dollars

Reduce Lost Generation Risk to 300 aMW or 
less

Power Reliability Provide a reliable power 
supply

Meet availability 
requirements

Maintain an average condition rating of 7.0 or 
higher for unit reliability equipment
(Main Stem Columbia and Headwater/Lower 
Snake classes)

Support a reliable Meet reliability standards Comply with WECC/NERC reliability standards 
transmission system applicable to generators

Trusted Stewardship Optimize the multiple 
benefits of the river for 
the region

Meet hydro system 
environmental 
requirements

Reduce the number of equipment items with 
high environmental risk to zero
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Maintain a safe work 
environment

Meet safety and security 
standards

Achieve a Lost Time Accident Rate of less than 
2.0 per 200,000 employee-hours



Criticality of Assets

FCRPS Hydro Plant Classification
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3.  Current Performance, Condition, and Risk

 



Performance, Low Cost Power: 2008 O&M Program 
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Main Stem Columbia Headwater/Lower Snake Area Support Local Support

Power Operations Power Maintenance ‐ Routine Power Maintenance ‐ Non Routine Power Small Capital

Joint Operations Joint Maintenance ‐ Routine Joint Maintenance ‐ Non Routine Joint Small Capital



Performance, Low Cost Power: Large Capital Program 
(Total Cost, FY2005 – FY2009)

Annual Average Cost = $102 million
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Performance, Low Cost Power: Fully Allocated Cost

Name of Asset Completed
Plant

Net Utility
Plant CWIP Accumulated 

Depreciation
FY 2009 

Depreciation
FY 2009

O&M Expense
FY 2009
Interest

 Outstanding
Fed. Approp. 

 Capital 
Investment

Net Generation 
(GWH)

Production 
Cost ($/MWh)

Fully Allocated 
Cost

($/MWh)

"Cumulative
  Capital cost" /a

"Useable value
  of plant" /b

"included in Net 
Utility Plant but not in 

Completed Plant"

"included in Net 
Utility Plant but not in 

Completed Plant"

"FY 2009 
Accumulated 

Depreciation less FY 
2008 Accumulated 

Depreciation" /c

"Annual
  expense" /d

"Interest for
  this year" /e

 "Sum of remaining
  principle" /f 

"Total Capital 
invested during the 

year"

"Average generation 
based on 50-year 
hydro regulation 

studies"

"FY 2009 O&M 
Expense divided by 

Net Generation"

"(FY 2009 O&M 
Expense + Interest - 
Depreciation) divided 
by Net Generation"

Main Stem Columbia
Bonneville $1,035,062 $732,258 $70,969 ($373,773) ($11,216) $19,337 $33,882 $505,989 $27,962 4,490 4.31 14.35
Chief Joseph $607,749 $356,583 $37,176 ($288,342) ($8,429) $17,189 $15,147 $238,378 $7,782 12,154 1.41 3.35
John Day $523,118 $307,817 $7,453 ($222,755) ($6,019) $18,700 $5,475 $80,718 $2,933 8,685 2.15 3.48
McNary $357,394 $185,280 $24,479 ($196,593) ($4,765) $15,648 $696 $13,142 $18,481 5,033 3.11 4.19
The Dalles $398,174 $235,754 $40,018 ($202,438) ($9,247) $16,014 $4,424 $75,078 $18,441 6,771 2.37 4.38
Grand Coulee $1,352,991 $968,504 $52,440 ($436,927) ($14,581) $59,897 $37,892 $548,020 $23,580 21,872 2.74 5.14
Total Main Stem Columbia $4,274,489 $2,786,196 $232,536 ($1,720,828) ($54,257) $146,786 $97,516 $1,461,325 $99,178 59,003 2.49 $/MWh 5.06 $/MWh

Headwater/Lower Snake
Dworshak $303,725 $191,791 $3,170 ($115,104) ($4,497) $9,444 $10,891 $154,747 $3,517 1,873 5.04 13.26
Ice Harbor $172,834 $97,290 $4,130 ($79,674) ($2,778) $7,832 $2,136 $35,145 $2,634 1,845 4.25 6.91
Libby $440,573 $285,487 $2,223 ($157,309) ($5,564) $7,039 $16,764 $235,932 $2,815 2,086 3.37 14.08
Little Goose $224,340 $123,428 $1,428 ($102,340) ($3,312) $7,444 $7,430 $107,492 $1,475 2,304 3.23 7.89
Lower Granite $370,584 $235,408 $2,627 ($137,802) ($4,087) $11,081 $12,142 $176,228 $5,228 2,386 4.64 11.44
Lower Monumental $250,690 $144,135 $5,589 ($112,144) ($3,974) $7,877 $6,261 $62,672 $142 2,435 3.23 7.44
Hungry Horse $126,874 $81,619 $5,760 ($51,015) ($1,377) $3,706 $777 $11,983 $6,161 986 3.76 5.94
Total Headwater/Lower Snake $1,889,619 $1,159,159 $24,928 ($755,388) ($25,589) $54,424 $56,401 $784,199 $21,973 13,915 3.91 $/MWh 9.80 $/MWh

A S tArea Support
Albeni Falls $45,049 $32,233 $9,946 ($22,762) ($986) $4,970 $204 $3,048 $1,883 208 23.84 29.55
Cougar $82,494 $76,316 $6,005 ($12,183) ($1,123) $960 $2,706 $52,208 $329 146 6.56 32.73
Detroit-Big Cliff $51,258 $50,413 $26,085 ($26,930) ($378) $4,150 $85 $1,592 $8,146 519 8.00 8.90
Green Peter-Foster $56,042 $33,419 $1,147 ($23,769) ($592) $3,498 $14 $226 $665 368 9.51 11.15
Hill Creek $20,861 $10,488 $1,527 ($11,900) ($490) $892 $543 $7,976 $739 161 5.53 11.94
Lookout Point-Dexter $61,704 $33,092 $12,673 ($41,285) $425 $4,494 $730 $13,232 $1,357 410 10.96 11.71
Lost Creek $28,620 $16,903 $53 ($11,770) ($458) $1,844 $1,006 $14,096 $3,653 317 5.82 10.43
Minidoka-Palisades $113,836 $85,665 $953 ($29,123) ($1,344) $5,976 $3,644 $50,953 $85 841 7.11 13.04
Total Area Support $459,864 $338,531 $58,388 ($179,722) ($4,946) $26,784 $8,930 $143,332 $16,859 2,971 9.02 $/MWh 13.69 $/MWh

Local Support
Boise Diversion-Anderson
  Ranch-Black Canyon $29,162 $20,324 $147 ($8,986) ($322) $4,206 $294 $4,422 $18 253 16.61 19.05

Chandler-Roza $10,578 $8,963 $1,805 ($3,420) ($96) $2,185 $105 $1,713 $2,123 161 13.56 14.80
Green Springs $10,821 $3,134 $650 ($8,338) ($39) $581 $655 $11,145 $86 51 11.44 25.09
Total Local Support $50,561 $32,420 $2,602 ($20,744) ($457) $6,972 $1,054 $17,280 $2,226 465 14.99 $/MWh 18.24 $/MWh

Total Power Assets $6,674,534 $4,316,306 $318,454 ($2,676,682) ($85,249) $234,966 $163,902 $2,406,137 $140,236 76,354 3.08 $/MWh 6.34 $/MWh
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/a -- Sum of the initial capital and replacement costs; capital cost of retired equipment is deducted. [FY09 ASPRJ Summary-SUMMARY2009.xls: Completed Plant]
/b -- Completed plant (previous column) with accumulated depreciation deducted and CWIP added. [FY09 ASPRJ Summary-SUMMARY2009.xls: Net Utility Plant]
/ c -- Includes effects of prior period depreciation adjustments.
/d -- Annual expense cost by dam. [Summary2009.xls: Total O&M]
/e -- For the life of a debt, BPA pays interest annually, the principle is paid as a lump sum at the end of its payment period.  
             BPA refinanced its debt in FY1998, resulting in slightly higher interest rates. [Appropriated Interest FY09.xls: line 128]
/f -- Remaining unpaid principle [Appropriated Interest FY09.xls: line 66]



Performance, Low Cost Power: Cost Benchmarks
(O&M Costs for the FCRPS)

Public Affairs and Regulatory (49%): Recreation, 
fish and wildlife mitigation (including Bonneville’s 
direct fish program), cultural stewardship, and 
f f th f l d d t

Distribution of FCRPS O&M Costs

Public Affairs 
and Regulatory

Plant 
Maintenance

15%

Operations
12%

fees for the use of land and water.  

Support (16%): Human resources, fleet services, 
information services, security, purchasing, 
t i i b d ti d ti d l l and Regulatory

49%

Support

Waterways and 
Dam 

Maintenance
6%

Buildings and 
Grounds

training, budgeting and accounting, and legal.

Operations (12%): On-site plant operations, off-
site water management, and Bonneville’s 

ti h d li d di t h 16%
Grounds 

Maintenance
2%

generation scheduling and dispatch.

Plant Maintenance (15%): Maintenance of 
generation facilities.

Waterways and Dam Maintenance (6%): Dam, 
spillways, and reservoir maintenance. 
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Buildings and Grounds Maintenance (2%).



Performance, Low Cost Power: Cost Benchmarks
(Investment Costs for the FCRPS)

Large Capital and Extraordinary Maintenance 
projects to repair, replace, and enhance 
hydropower and joint-use equipment.

Distribution of FCRPS Investment Costs

Investmenty p j q p

Investment is comprised of both Direct Funding 
and appropriated dollars.

Investment 
Buildings and 

Grounds
11%

Investment 
Parks, Fish 
and Wildlife

8%

Investment 

More than half of benchmarked Investment 
costs are in Generating Systems, with the 
remainder of costs in Control Systems and 

Investment 
Generating 
Systems

56%
Investment 

Waterways and 
Dam
6%

other multi-purpose equipment. Control 
Systems

19%
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Performance, Low Cost Power: Cost Benchmarks

Most O&M Program function costs are lower than benchmark averages.
• Operations costs are 11 percent higher than benchmark averages, in part due to water 

management functions that reside in three FCRPS federal agencies, but also to the number of 
Corps plants with staffed control rooms. Much of the industry now has automated stations,Corps plants with staffed control rooms.  Much of the industry now has automated stations, 
which lowers Operations staffing costs significantly.

• Powerhouse maintenance costs, which are increasing as hydro plant equipment gets older.
• Operations, Plant Maintenance, and Public Affairs and Regulatory costs are above the median 

in each function.

Historical Investment costs are less than half of benchmark averages.

FCRPS Costs as a Percent of Benchmark Averages
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Current Performance, Power Reliability

FCRPS Hydro Availability Statistics
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Availability Scheduled Outages Forced Outages

Measure 2005 2006 2007 2008 2009 5-yr Avg.
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y g g
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Startup Failures 11 18 10 18 11 14

Forced Outages 587 521 479 487 375 490



Current Performance, Trusted Stewardship

Avoided CO2 Emissions
(Millions of tons)
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2012 FCRPS Hydro Asset Strategy – 2010 IPR Workshop May 13, 2010 2323

Measure 2005 2006 2007 2008 2009 5-yr Avg.

Lost Time Accident Rate 1.6 1.3 1.9 3.3 1.2 1.9



Condition Overview

The FCRPS manages 196 generating units in 31 hydro plants, plus 16 additional 
station service, fish, and pump turbine units.  Overall, it considers more than 
5,500 equipment components in maintenance and investment planning.

Component condition is a key driver of maintenance and investment needs.
• Routine maintenance activities identify and address deficiencies prior to their posing 

threats to equipment reliability.
• Even with effective maintenance programs, condition will eventually deteriorate to the 

point where inadequate reliability will warrant re-investment.

There are few redundant or spare components in hydroelectric generating 
f iliti d h it i i t t th t th diti f j t bfacilities and, as such, it is important that the condition of major components be 
understood and managed.

In the 2009 System Asset Plan, hydroAMP was used to assess the condition of 
t i t it t f t i di tseven power train components: unit transformers, generator windings, generator 

rotors, exciters, governors, unit breakers, and turbine runners.  In this strategy, 
the hydroAMP framework is used to develop a complementary condition rating 
system for assessing condition of other equipment for which hydroAMP guides 
are not available While the list of equipment components evaluated in this
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are not available.  While the list of equipment components evaluated in this 
strategy is not yet comprehensive, it is significantly larger than before.



Current Condition by Equipment Type
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Current Condition: Unit Reliability Equipment
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Current Condition: All Equipment
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Age of Equipment

For presentation purposes, component ages have been grouped into four 
categories to create asset profiles.  These categories are as follows:

Less than 50 percent of design life;• Less than 50 percent of design life;
• 50 to 100 percent of design life;
• 100 to 150 percent of design life, and
• Greater than 150 percent of design life.G eate t a 50 pe ce t o des g e

Current Age by Equipment Type:
• Nearly 50 percent of cranes and infrastructure equipment has exceeded design life.  

The combination of condition and age make cranes a likely candidate for re-
investment.

• Water control equipment (spillway electrical/mechanical and emergency closure) has 
the fewest percentage of components exceeding design life.p g p g g
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Current Age by Equipment Type
(Percent of Design Life)
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Failure of Hydro Plant Equipment

Loss of hydro plant equipment can lead to a number of negative consequences, 
including:

Economic losses as a result of the need to replace components;• Economic losses as a result of the need to replace components;
• Economic losses as a result of the need to purchase replacement power to meet 

contractual obligations, or lost opportunities to sell power to the market;
• Safety issues, should the catastrophic failure of a component cause injury or death;
• Environmental impacts such as the off-site release of oil;
• Regulatory violations through an inability to meet preferred unit operation, temperature 

controls, or Total Dissolved Gas (TDG) limits; 
• Operational and Transmission support impacts such as unplanned spill or inability to• Operational and Transmission support impacts such as unplanned spill or inability to 

provide reserves, voltage support, or capacity at peak periods, and
• Other stakeholder impacts such as lost pumping ability for Reclamation’s irrigation 

customers.

The risk of equipment failure is assessed using two tools:
• Risk maps for safety, environmental and financial risk, and

B tif i l t ti i k
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• By quantifying lost generation risk.



Risk: Condition Index vs. Likelihood of Failure

The hydro program correlates a condition rating with the likelihood of equipment 
failing to perform as expected.  An equipment component with a low condition 
rating has a higher likelihood of failure than one with a higher rating Therating has a higher likelihood of failure than one with a higher rating.  The 
correlation is shown below.

Likelihood Condition Index Description

Almost Certain
0 to 0.9

Poor1 to 1.9

Lik l
2 to 2.9

Likely
3 to 3.9

Marginal
Possible

4 to 4.9

5 to 5.95 to 5.9

Unlikely
6 to 6.9

Fair
7 to 7.9

8 to 8 9
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Rare
8 to 8.9

Good
9 to 10



Current Safety Risk Map
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Current Environmental Risk Map
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Current Financial Risk Map
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Current Lost Generation Risk

Failure likelihood and consequence information is further evaluated to quantify 
the expected value of lost generation as Lost Generation Risk.

Equipment condition correlates to a probability of failure for each component• Equipment condition correlates to a probability of failure for each component.
• These probabilities are multiplied by the lost generation consequence for each 

component to calculate the Lost Generation Risk (LGR), i.e., the replacement power 
cost risk associated with a run-to-failure strategy.  

The current LGR for the system is about 508 aMW ($249 million), about 50 
percent higher than in the 2009 plan (334 aMW).

• The 2009 plan identified LGR for only seven equipment categories, whereas in this 
strategy, 21 equipment categories have a lost generation consequence.

• For the seven categories evaluated in the 2009 plan, the corresponding LGR in this 
strategy is nearly unchanged (336 aMW), indicating that improvements in condition of 
some equipment over the past two years have been largely offset by declines in the 
condition of other equipment. 
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Current Lost Generation Risk by Plant
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4.  O&M Program

Routine Operations
Routine Maintenance

Non-Routine Maintenance
Small Capital

 



O&M Program
(from 2008 Integrated Program Review)

O&M Program costs included here are from the 2008 Integrated Program Review 
and were not updated for this 2012 strategy.

The O&M Program reflects core funding for maintenance, operations, and minor 
equipment replacements, and is largely driven by the staffing needs of each 
facility Typically there is an economy of scale where larger plants have a lowerfacility.  Typically, there is an economy of scale where larger plants have a lower 
unit cost of production than smaller plants.

O&M forecast for FY2012 – FY2013:
• Ranges from about $2/MWh at Chief Joseph to $36/MWh at Dexter.
• Twenty plants have an O&M forecast of less than $10/MWh.
• The forecast for the entire system is about $3.50/MWh of production ($273 million).

This strategy does not address the sensitivity of key O&M Program inputs on the 
performance, condition, and risk of the hydro system.  O&M costs are included 
here only to reflect the total cost of the hydro program when evaluating plan
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here only to reflect the total cost of the hydro program when evaluating plan 
economics.



O&M Forecast for FY2012 – FY2013
(from 2008 Integrated Program Review)
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O&M Program Forecast
(from 2008 Integrated Program Review)
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5.  Currently Committed Investment Program

Large Capital
Extraordinary Maintenance Expense

 



Committed Large Capital

The Large Capital Program includes:
• Reliability driven replacement of capital components, with the exception of smaller, 

“maintenance capital” replacements that are funded within the O&M Program;
• Economic opportunity investments to existing assets that are undertaken to improve 

system performance (e.g., turbine runner replacements to improve efficiency), and 
• Investment in new assets at existing facilities, also based on economic opportunities.

C itt d L C it l P Th tl itt d it l i k th tCommitted Large Capital Program: The currently committed capital program is work that 
has been identified, agreed to, and initiated, primarily through the Capital Program business 
process, but also by analyses conducted for the 2009 Hydro Asset Plan.

Committed Large Capital by Equipment Category: The currently committed LargeCommitted Large Capital by Equipment Category: The currently committed Large 
Capital Program is $881 million for FY2010 – FY2017.  The breakdown of commitments by 
equipment category is as follows:

• Unit reliability $446 million
• Station service $37
• Operations support $43• Operations support $43
• Water control $5
• Cranes $91
• Infrastructure $34
• Opportunity $224
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Committed Large Capital by Equipment Category
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Committed Large Capital by Plant
(FY2010 – FY2017)
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Committed Extraordinary Maintenance Expense
(from 2008 Integrated Program Review)

Extraordinary Expense costs included here are from the 2008 Integrated Program 
Review and were not updated for this 2012 strategy.

The Extraordinary Maintenance Program provides funding for large, infrequent 
work activities that are categorized as expense following accounting standards.

Committed Extraordinary Maintenance by Category:  The currently committed 
program is $249 million for the FY2010 – 2017 period.  By equipment category, 
expenses break down as follows:p

• Unit reliability: $146 million
• Station service: $0
• Operations support: $16
• Water control: $68
• Cranes: $6
• Infrastructure: $12
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Committed Extraordinary Maintenance by Equipment Category
(from 2008 Integrated Program Review)
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Committed Extraordinary Maintenance by Plant
(from 2008 Integrated Program Review, FY2010 – FY2017)
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Projected Condition, Age and Risk in 2022
(With Currently Committed Program)

Equipment condition is not static – it degrades over time, even with normal 
maintenance. 

The chart on the following page shows current and projected condition ratings in 
2022 for each plant as a result of the committed program.  No additional 
investments are reflected.

Four items are shown on the chart:
• The current average condition for rated components at the plant (e.g., the average 

condition rating for unit reliability components at Grand Coulee is about 8.1);g y p );
• The projected average condition rating for each plant at the start of 2022 if only 

currently committed investments are made to improve condition (about 6.3 for Grand 
Coulee unit reliability components);

• The current average condition rating for components in each strategic class, andg g p g ,
• The projected average condition rating in 2022 by strategic class with currently 

committed investments.

Similar charts are also shown for age and lost generation risk in 2022
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Similar charts are also shown for age and lost generation risk in 2022.



Projected Condition in 2022: Unit Reliability Equipment
(With Currently Committed Program)
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Projected Age in 2022: Unit Reliability Equipment
(With Currently Committed Program)
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Lost Generation Risk in 2022
(With Currently Committed Program)
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6.  Hydro Investment Plan

 



Hydro Investment Plan

The Hydro Investment Plan covers forecasted O&M, the committed investment 
program, and new investments to maintain and improve the reliability of hydro 
plant equipment.p q p

Because O&M costs are primarily labor related, and the currently committed 
investment program is already vetted and underway, the focus of the Hydro 
Investment Plan is on new investments not yet decided uponInvestment Plan is on new investments not yet decided upon.

This strategy takes a risk-based approach to identifying the optimum time for 
making these new investments.g

The strategy is consistent with Bonneville’s asset management policy, which 
states:

BPA ill i t i i t i d t t t• BPA will invest in, maintain, and operate assets to:
• Meet reliability standards, availability requirements, regional adequacy guidelines, 

efficiency needs, environmental requirements, safety and security standards, and 
other requirements; and
Mi i i th lif l t f t h ti l
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• Minimize the life cycle costs of assets when practical.



Economics of Risk Intervention at Different Points in Time

Without corrective action (intervention), equipment condition degrades over time.  
As equipment condition degrades, the likelihood (and risk) of equipment failing to 
perform as expected increases.p p

Three factors that influence the economics of risk intervention are outlined in the 
following diagram.  All curves show the 2009 present value of costs over time.

R l t C t T i ll th l th l t b d f d th l• Replacement Cost – Typically, the longer the replacement can be deferred, the lower 
the present value of its cost.

• Direct Cost Risk (DCR) – If equipment fails during the deferral period, intervention 
costs may be incrementally higher for collateral damage and planning, procurement, 
and scheduling inefficiencies This cost risk increases as equipment conditionand scheduling inefficiencies.  This cost risk increases as equipment condition 
degrades over time.

• Lost Generation Risk (LGR) – Equipment failure may also result in longer outages 
and, thus, more lost generation than if replaced on a planned basis.  LGR also 
increases as equipment condition degrades over timeincreases as equipment condition degrades over time.

The Total Cost is the present value sum of replacement and risk costs.  The cost 
minima on this curve is the point at which risk is growing faster than the benefit of 
investment deferral and represents the optimum time for replacement to minimize
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investment deferral and represents the optimum time for replacement to minimize 
lifecycle cost.  This objective function is applied to each of the 5,500 equipment 
items modeled to derive an investment plan.



Cost of Intervention at Different Points in Time

Total Cost

Least cost time for refurbishment/replacement.  
The point at which risk begins increasing faster 

LostGeneration Risk

Replacement Cost

PV
 C
os
t

than the benefit of investment deferral.

Lost Generation Risk 
(LGR)

P

Direct Cost Risk (DCR)
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Time



Assumptions Used in Modeling

Assumption Value Source Comment

Discount rate 12.0 percent BPA Finance

Inflation rate 1.7 percent BPA Finance Average annual rate based 
on 20-yr forecast

Forward energy prices 20-yr, by month, HLH, LLH, 
flat

BPA Marketing Levelizes to $56/MWh in 
2009$ (flat)$ ( )

Equipment cost Varies by equipment type FCRPS hydro program Based on industry cost data

Real cost escalation 0 percent BPA Finance Global Insight

Failure curves Varies by equipment type BPA Federal Hydro Based on industry data for 
certain equipment

Outage duration for LGR Varies by equipment type FCRPS hydro program Based on industry 
experience

E i t d f t Ri k BPA F d l H d T t ll hi h i k itEnvironment and safety Risk BPA Federal Hydro Treats all high risk items as 
“must do”

Value of avoided CO2 $45/ton BPA Corporate Strategy Based on Council’s 6th

power plan

Alternative resource for CCCT: 0 4 ton/MWh EIA
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Alternative resource for 
hydro lost generation

CCCT: 0.4 ton/MWh
Coal:    1.0 ton/MWh

EIA



Generic Failure Curve

A failure curve was derived for each equipment type modeled.  Each curve has 
the general shape shown below where early in the equipment life, the cumulative 
probability of failure is low (few in the population fail during this period).  Later, as p y ( p p g p ) ,
the condition nears Marginal, the cumulative probability of failure increases (more 
failures tend to occur in the population).

100%

70%

80%

90%

y

40%

50%

60%

m
ul
at
iv
e 
Pr
ob

ab
ili
ty

Cumulative Probability 
Failure Curve

10%

20%

30%

Cu
m

2012 FCRPS Hydro Asset Strategy – 2010 IPR Workshop May 13, 2010 575757

0%

10%

Time



Modeling Approach

The base case modeling runs assume funding is constrained to the current 
budget forecast for FY2010 – FY2017, consistent with levels identified in the 2008 
Integrated Program Review.   Available funding for prioritizing new projects is 

d d b th t f tl itt d j treduced by the amount for currently committed projects.
• (Note, over programming in FY2010 – FY2012 results in an investment forecast that 

exceeds current budget levels.  Actual results may differ.)

E h i t t i l t d i l ti t d l t d fEach equipment component is evaluated in yearly time steps and selected for 
refurbishment/replacement if it meets either of the following criteria:

• First, if its condition places it into a high risk category for safety or environment.
• Second, if risk costs are increasing faster than investment deferral benefits, i.e., it is at 

the cost minimathe cost minima.
• If an annual funding limitation is reached, investment in equipment in which risk is 

increasing the least is deferred until the following year, where it is re-evaluated using 
the same prioritization logic.

Once the equipment item is selected for investment, its condition resets to 10 at 
the end of the investment period.  Its condition then begins to degrade at the 
identified degradation rate.
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The following graph shows the results of the base case modeling run overlaid on 
the current large capital budget.



Large Capital Forecast
(Base Case: Constrained to Current Program Budget Through FY 2017)

400,000

450,000

Over programming in FY2010 –
FY2012 results in an investment 
forecast that exceeds current budget 

300,000

350,000

g
levels.  Actual results may differ.

200,000

250,000

150,000

200,000

50,000

100,000

in Thousands  $

2012 FCRPS Hydro Asset Strategy – 2010 IPR Workshop May 13, 2010 59

0

FY2007 FY2009 FY2011 FY2013 FY2015 FY2017 FY2019 FY2021 FY2023 FY2025

$

Committed Opportunity Safety & Environmental Prioritized New Capital AFUDC 2009 Plan

5959



Large Capital Forecast by Equipment Category
(Base Case: Constrained to Current Program Budget Through FY2017)
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Large Capital Forecast by Plant
(Base Case: Constrained to Current Program Budget Through FY2017)
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Sensitivity Analyses Results: Variables
(Constrained to Current Program Budget Through FY2017)

(1,000) ‐ 1,000  2,000  3,000  4,000  5,000  6,000  7,000 

(In Millions)  $   
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Sensitivity Analysis Results: Funding Levels
(Constrained Funding Availability Through FY2017)

Present Value of Costs ($millions) ($millions)

Variable Identified 
New Capital

Direct Cost 
Risk

Lost 
Generation 

Risk

Total Cost Average 
Annual 

Forecast 
FY10-17 

(Committed 
Program and 
New Capital)

Base Case (Constrained to current budget forecast) 806 784 1,637 3,227 218

Sensitivity

Unconstrained funding availability 955 745 1,411 3,110 304

Funding constrained to 140 percent of current forecast 904 756 1,452 3,113 280

Funding constrained to 130 percent of current forecast 881 762 1,476 3,120 265

Funding constrained to 125 percent of current forecast 869 765 1,492 3,127 257

Funding constrained to 120 percent of current forecast 854 770 1,514 3,137 248

Funding constrained to 110 percent of current forecast 824 777 1,575 3,177 230

Funding constrained to 90 percent of current forecast 786 792 1,741 3,319 206

Funding constrained to 80 percent of current forecast 773 796 1,834 3,403 196
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Recommended Investment Plan

From the sensitivity analysis, a recommended plan of plus 25 percent from the 
current budget forecast was selected that yields a relatively stable program level 
both during and after the constrained funding period and which identifies aboth during and after the constrained funding period, and which identifies a 
resource capability that can be sustained for a decade or more.

Because of over programming in FY2010 and FY2011 the net effect of theBecause of over programming in FY2010 and FY2011, the net effect of the 
recommended plan is a program that is 18 percent higher than the base case for 
the FY2010 – FY2017 period ($257 million per year versus $218 million per year).

In 2009 present value, the recommended plan costs $63 million more than the 
base case, but reduces its risk by $164 million.
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Large Capital Forecast
(Recommended Plan)
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Large Capital Forecast by Equipment Category
(Recommended Plan)
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Large Capital Forecast by Plant
(Recommended Plan)
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Condition by Plant in 2022: Unit Reliability Equipment
(Recommended Plan)
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Lost Generation Risk by Plant in 2022
(Recommended Plan)
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Levelized Fully Allocated Cost
(Net Utility Plant plus FY2010 – FY2025 O&M and Investment Programs)
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Levelized Marginal Unit Cost
(Includes Power Maintenance and Generating Unit Incremental Investment)
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Summary

The strategy identifies condition and risk implications of the currently committed 
hydro investment program and new investments prioritized around minimizing 
lifecycle cost.  y

It represents a reasonable level and timing of future investment to maintain the 
production capability of the FCRPS hydro system at a cost effective level of 
reliabilityreliability.

The strategy includes hydropower specific and joint-use features, but excludes 
costs for Columbia River Fish Mitigation and Lower Snake Compensation Plan.g p

Results are precise and directionally correct, but not prescriptive.  Significant 
additional effort is needed to develop resource plans for implementing this 
strategystrategy.

The strategy does not include an evaluation of specific issues that may result in 
new strategic initiatives, e.g., expansion opportunities, pumped storage, 
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procurement mechanisms, automation, staffing, etc.



Summary (continued)

The recommended investment plan identifies a relatively flat program level over a 
10 year period (FY2012 – FY2021), which results in a $63 million increase in 
present value of costs relative to the base case (2008 Integrated Program Reviewpresent value of costs relative to the base case (2008 Integrated Program Review 
budget), but reduces the present value of risk by $164 million.

The recommended plan has an average annual capital cost of $257 million duringThe recommended plan has an average annual capital cost of $257 million during 
the FY2010 – FY2017 period, representing an 18 percent increase to the base 
case.

The plan results in a levelized fully allocated cost for the hydro system of $9 per 
MWh (2009 dollars).

Over half of the plants have levelized costs of less than $20 per MWh (2009 
dollars), with each plant having a cost below the value of energy it produces.
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Comparison of 2012 Strategy Results to Hydro Capital Program
(FY2010 – FY2017)

The graph below compares results of the 2012 strategy with ongoing and prospective work identified by 
the workgroup responsible for managing the Hydro Capital Program.

• The committed program (2012 Strategy) and ongoing activities (Capital Program) are identical items but for 
additional commitments made since locking in data for the strategy analysis in October 2009.

• Prioritized new investment (strategy) and hopper items (program) are work not yet decided upon.  Prioritized new 
investments are identified in the asset planning process outlined in this strategy.  Hopper items are prospective 
projects which incorporate other factors not considered in the strategy analysis and are identified by subject matter 

2,500,000

experts who participate in and manage the capital program.
• Each approach identifies a similar level of investment activity needed for the FY2010 – FY2017 period.
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1 000 000
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2012 Strategy Capital Program

Hopper $871,490

Ongoing $941,522

Prioritized New  Investment $1,035,240

Committed Program $881,318



Power Services – FCRPS Hydro Capital

Bureau of Reclamation
Corps of Engineers

 



Power Capital - Bureau of Reclamation & Corps of Engineers

Capital - Corps & Bureau 2009 Actuals 2010 SOY
2011 WP-10 
Rate Case 2011 IPR 2012 IPR 2013 IPR

BUREAU OF RECLAMATION 34,957,327       78,653,000     103,712,000   83,670,280     105,347,925   65,637,290     
CORPS OF ENGINEERS 104,595,018     106,347,000   97,288,000     116,625,720   140,921,075   197,664,710   

Total 139,552,345     185,000,000   201,000,000   200,296,000   246,269,000   263,302,000   

Program Description

This program is driven by BPA's strategy to insure that the Federal hydro projects continue to perform and meet "availability, 
adequacy, reliability and cost-effectiveness standards."  BPA works in partnership with the U.S. Army Corps of Engineers and 
th B f R l ti t i l t ti f ll i ll t ff ti t t l tthe Bureau of Reclamation to ensure implementation of all regionally cost-effective system asset replacements, 
refurbishments and enhancements to Federal hydro projects.  BPA provides funds directly to these agencies for all power 
generation-related investments and the power allocated share of critical multipurpose, joint investments.

Strategic Objectives

F1 Capital Access  F2 Cost Recovery  S1 Policy and Regional ActionsF1 – Capital Access  F2 – Cost Recovery  S1– Policy and Regional Actions 

S2 – FCRPS Operations and Expansion  S3 – Tiered Power Rates          S9 – Stakeholder Satisfaction 

I4 – Asset Management  I6 – Collaboration 

Key Products and Outputs
The Hydro Capital Investment Program provides funding directly to the Corps and Reclamation through signing of 
subagreements to continue improving generation units performance by replacing or refurbishing equipment that is old, is 
deteriorating, is reaching an unacceptable level of risk for failing, or has failed in service.  In addition to these reliability 
replacements, the program invests in turbine runner replacements to obtain incremental turbine unit efficiency improvements 
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and in other upgrades that enhance overall generation efficiency.  



Power Capital - Bureau of Reclamation & Corps of Engineers

Key Products and Outputs (continued)

Currently, runner replacements are concluding at Grand Coulee Dam, which has increased energy production by 41 aMW and 
the first of ten runners is scheduled for installation at Chief Joseph Dam, which will result in an estimated increase of 44 aMW.  
Finally the program makes investments in the power portion of joint allocated features of the system that indirectly supportsFinally, the program makes investments in the power portion of joint allocated features of the system that indirectly supports 
electrical generation, or allows for generation to occur.  The program is continually identifying new investments that are needed, 
assessing their criticality and timing to the system, planning and scheduling expenditures, and otherwise developing new 
reliability replacements or generation efficiency enhancements for implementation in later years.

FY 2012-13 Program Spending Drivers

The Federal Hydro Projects Capital Investment Program budget for the Corps and Reclamation in FY 2012 has a proposed 
$37,784,000 increase from the previous IPR.  Likewise, the FY 2013 budget has a proposed increase of $40,724,000.  Similar 
increases occur for FY 2014 and FY 2015.  All of these increases stem from the analyses contained in the 2012 FCRPS Hydro 
Asset Strategy.  This strategy documented the condition of all hydro generation equipment assets, determined the risks 
associated with lost generation and direct replacement costs for this equipment, performed economic evaluations to determine 
when equipment replacements should occur in order to minimize life cycle costs and examined the long term needs of thewhen equipment replacements should occur in order to minimize life cycle costs and examined the long-term needs of the 
system to properly size the near-term budget in order to achieve a stable program for many years beyond this initial period.

The overall level of investment for the period 2011-2017 is consistent with the Agency's asset management strategic objective 
"to invest in, maintain, and operate assets to: 1) meet reliability standards, availability requirements, regional adequacy 
guidelines, efficiency needs, environmental requirements, safety and security standards, and other requirements; and 2) 
minimize the life cycle costs of assets when practical “minimize the life cycle costs of assets when practical.

These budgets will provide two other important benefits: 1) they will allow our generation partners to appropriately staff and 
resource a program of reliability replacements for the long-term; and 2) will notify commercial vendors and contractors of our 
long-term commitment to a sustained program of asset replacement and modernization.
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Power Capital - Bureau of Reclamation & Corps of Engineers

Capital - Corps & Bureau 2013 IPR 2014 IPR 2015 IPR 2016  IPR 2017 IPR
BUREAU OF RECLAMATION 65,637,290   53,944,300   61,303,305   49,599,525   57,277,035   
CORPS OF ENGINEERS 197 664 710 212 673 700 212 576 695 227 702 475 235 526 965

Potential Risk

There are two possible risks that could arise in the context of the FY 2012-13 base budgets - 1) an unplanned failure within the

CORPS OF ENGINEERS 197,664,710 212,673,700 212,576,695 227,702,475 235,526,965

Total 263,302,000 266,618,000 273,880,000 277,302,000 292,804,000 

p g ) p
system that requires a significant investment to begin the recovery effort, which cannot be accommodated within the current 
budget level without displacing planned activities or requesting a higher base budget; or 2) investment funds are programmed 
for expenditure in these fiscal years but due a variety of reasons, the actual end-of-year expenditure is less than the planned 
amount.

There is little to no mitigation tool for the first risk.  However, for the second risk, two mitigation tools can be employed, namely g g p y y
over programming (or planning to expend more than the base budget), so that by year's end the entire budget is used; or 2) if
the "under run" occurs in the first year of the two-year rate period, unexpended funds can be rolled over for use in the second 
year of this rate period.

FY 2014-2017 Drivers of Proposed Spending Forecast

The drivers for program investment in subsequent years remain the same as those for the upcoming rate period.  The need to 
maintain the system through capital investment persists for indefinite future since the generation equipment continues to age
and the risk of failure increases.  One possible addition to the scope of the program is the assessment and development of 
energy storage resources to assist in renewable resource integration for system/area balancing.
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Next Steps

 



Detailed Workshop Schedule

Date Time

2010 Integrated Program Review (IPR) Workshop Schedule
*All workshops are subject to change as necessary*

Workshop Topic
- May 3, 2010 3:00-4:00 PM

Pre-IPR meeting held at the Quarterly Business Review

1 Executive Welcome and Overview May 10, 2010 9:00-1:00 PM
Executive Welcome, Introductions, Process Overview
Power, Transmission, Corporate overview

Asset Management Overview 

p

2 Federal Hydro Asset Strategy & Capital Discussion May 13, 2010 9:00-12:00 PM
FCRPS Hydro Asset Strategy
Federal Hydro Capital Program for FY 2012-17

3 Transmission Asset Strategies & Capital Discussion May 17, 2010 9:00-4:00 PM
Transmission Asset StrategiesTransmission Asset Strategies 
Transmission Capital Programs for FY 2012-17

4 Transmission Expense May 18, 2010 9:00-12:00 PM
Transmission Expense Programs for FY 2012-13

5 Transmission Overflow 1:00-4:00 PM
Di R i i T i F ll U EtDiscuss Remaining Topics, Follow Ups, Etc.

6 May 19, 2010 9:00-12:00 PM

Power Internal Operating Cost for FY 2012-13
Power Acquisition and Ancillary Services for FY 2012-13
R id ti l E h P f FY 2012 13

Power Internal Operating Costs, Acquisition/Ancillary Services & Residential 
Exchange
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Residential Exchange Program for FY 2012-13
7 1:00-4:00 PM

CGS Expense and Capital Program for FY 2012-17
Columbia Generating Station (CGS)



Detailed Workshop Schedule

Date Time

2010 Integrated Program Review (IPR) Workshop Schedule
*All workshops are subject to change as necessary*

Workshop Topic
8 FCRPS Hydro Operation & Maintenance Program and Cultural Resources May 20, 2010 9:00-12:00 PM

FCRPS Hydro O&M Program for FY 2012-13
Cultural Resources Program

9 1:00-4:00 PM

& & C f 2012 1

Fish & Wildlife, Lower Snake River Comp (LSRC) and Northwest Power 
Planning Council (NWPPC)

F&W Expense & Capital Program for FY 2012-17
LSRC Program for FY 2012-13
NWPPC Expense Program for FY 2012-13
Columbia River Fish Mitigation (CRFM) FY 2012-17

10 May 24, 2010 9:00-12:00 PMPower Overflow
Discuss Remaining Topics, Follow Ups, Etc.

Energy Efficiency & Renewable Resources
11 Energy Efficiency Expense & Capital Program for FY 2012-17 1:00-4:00 PM

Renewable Resources for FY 2012-13

12 Facilities Asset Strategy May 25, 2010 9:00-10:30 AM
Facilities Asset Strategy 

13 10:30-12:00 PM
IT Asset Strategy

14 1:00-4:00 PM
Agency Services Expense & Capital Programs for FY 2012-2017

Information Technology (IT) Asset Strategy

Agency Services
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15 General Manager Meeting June 8, 2010 9:00-12:00 PM

16 General Manager Meeting July 13, 2010 9:00-12:00 PM



Ways to Participate

All forums are open to the public and will be noticed on the Integrated Program Review 
(IPR) external website at: http://www.bpa.gov/corporate/Finance/IBR/IPR/.

Representatives from the Corps of Engineers, Bureau of Reclamation and Energy 
Northwest will be participating in the IPR process including presentations. 

All technical and managerial workshops will be held at BPA Headquarters.

Interested Public can call into the workshops, please contact Debbie Halffman at (503) 230-
4188. Presentation material will be posted on the IPR external website prior to the workshop 
taking place.

The IPR process will include a public comment period for proposed program spending 
levels. The comment period opens May 10, 2010 and will close on July 29, 2010. 

Comments can be submitted at any of the scheduled workshops or submitted in writing to:

• Bonneville Power Administration, P.O. Box 14428, Portland, OR 97293-4428,

• Email to comment@bpa.gov,

• Faxed to (503) 230-3285
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BPA’s Financial Disclosure Information

All FY 2010-2017 information has been made publicly available by BPA on May 
7, 2010 and does not contain Agency-approved Financial Information. 

All FY 2000-2009 information has been made publicly available by BPA and 
contains Agency-approved Financial Information.

All FY 2011 Rate Case data has been developed for publication in rates 
proceeding documents and is being provided by BPA. 

2012 FCRPS Hydro Asset Strategy – 2010 IPR Workshop May 13, 2010 83



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (These "optimized" settings are consistent with BPA External Web Standards issued on 12-31-2005.  They are similar to the High Quality default settings, except:  1\) file resolution is reduced to 600 dpi;  2\) fast web view is turned off; and  3\) color and grayscale images above 225 ppi will be downsampled to 150 ppi \(to lower resolution\).)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




