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OUTLINE

. Bonneville Power Administration (BPA) Background

Il.  Prioritization Process
Ill. Creating a Research Portfolio
V. Striking a Balance

V. Takeaways for General Industry Application



LEARNING OBJECTIVES

= How research is managed in a utility
environment

» Prioritization process for managing an
R&D budget

= How to apply these practices to other
organizations
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Pacific Northwest Service Region

= BPA markets power from 31
Federal dams, the Columbia
Generating Station Nuclear Plant,
and several small non-Federal
power plants.

=  About 80% of the power BPA sells
is hydroelectric.

= BPA accounts for about 30% of
the electric power consumed
within the region.

= BPA is statutorily prohibited from
owning power generating assets.

= 3,100 Federal employees.




B O N N E V | L L E P O W E R A.D M I N I S T R A T I O N

Pacific Northwest Service Region

BPA’s Transmission System
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Utility R&D Spending
= = - R&D Spending

“ ‘ « Dog food industry spends more on
| R&D than the energy sector*

‘ * Is2 of 1% enough of an investment
N\ B for the utility industrye

*Source: World Bank 2010
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General Roadmap Project Timeline

[\ ELY

(Develop project \

scope and timeline.

Sponsor team
approve project plan.

Discuss engagement
opportunities with

Principals’
Meeting

Workshop 1:

Drivers and
Capability Gaps

-

Executives meet to
define priority research
areas in reference to

and begin to identify
critical Drivers within
these research areas.

thernal parties. j

organizational strategies

~

ﬂtrategic experts articulate \

J

Technology

key technology Drivers and
the Capability Gaps that exist
in meeting those drivers:
= Senior leadership
= Senior-level operational
managers
= Other strategic and “big-

Workshop 2:

picture” experts

November

Publish

Characteristics and Technology
R&D Programs

Roadmap

ﬁlctical subject matter

characteristics required to
bridge Capability Gaps and
R&D Program descriptions
needed to develop these
characteristics:

= Engineers

= Operators

= Researchers

= Academics

experts articulate Technology

)
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“Organizational Chart” Example
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Capability
Gaps

Technology
Characteristics

R&D

Programs

Drivers: Critical factors that influence organizational
decisions, operations, and strategic plans, i.e., existing or
pending regulations and standards, market conditfions,
consumer behavior, organizational goals and culture,
etc.

Barriers or shortcomings that stand in the
way of meeting Drivers.

Technology Characteristics: Specific technical attributes
of a product, model, system, service, etc., that are
necessary to overcome Capability Gaps.

R&D Programs: Current and planned research,
development, and demonstration programs to deliver the
needed Technology Characteristics, undertaken at
utilities, universities, national laboratories, and vendors.

N

I S T R A T I O N

What are the reasons
to change?

What are the
technological solutions
needed to overcome
barriers?

What research needs to
be pursued to develop
technological
solutions?
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Communicating R&D Needs

Executives and senior managers can read
down the diagram to learn about business

Technology Area Title

Drivers: Critical factors that influence organizational decisions, rarm What are the oy .
mpesiees end cusglopas L sriogx usngrigosenmd | \Etl|  peasans ta change? opportunities and challenges and barriers that
market behavior, goals efficiency
and culture, etc. 7y . .
| stand in the way of meeting these.
®
Barriers or shortcomings that stand in the way of A potato peeling
‘meeting Drivers. machine that is
more efficient
than existing
technologies
Technology Characteristics: Specific technical attributes of a product, Thinner peeler What are the
model, system, etc, that are necessary to overcome Capability Gaps. To cutting blades hnoloaical

.,:: be included in the technology roadmap these will either be:

I | Commercially Available but facing technical barriers needing to be solutions "e"’de_d to
or C i ilable and needing to be developed. overcome barriers?
F= = 5 What research R h d t h H I b H 1, .I.t

R&D Programs: Descriptions of programs to generate new ideas for Produce thinner J I l I

products and services, develop models and prototypes, evaluate these in cutting blades needs to be pursued es e q rc ers q n e C n I C q S U e C q e r
[l | laboratory settings, demonstrate them in the field, and conduct using the most to develop °re .

engineering and production analyses to deliver the needed Technology appropriate type technological experi‘s | e O rn O b O U ‘I' S p e C I fl C rese O rC h q U es-l-l O n S
Bl | Characteristics. The generic abbreviation “R&D” is to be understood as of metal e

including, when appropriate, design, deployment, and demonstration in ACME, Inc. solutions?

addition to research and development.

and technology characteristics that might help
deliver solutions to pressing needs.

Bottom-up
<~~~ — Uumop-doj

Il commerciatly Available Technology [l =isting RO ProgramorProject

- Capability Gap - Commercially Unavailable Technology - R&D ProgramRequirement

Research community learns utility industry
needs, increasing the likelihood of
receiving higher-quality proposals
expanding partnerships based on topics
of mutual interest.

Executives, managers, and staff ensure
that needs are aligned and documented
prior to the Tl Office’'s annual solicitation.

External
Internal
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BPA Tl Background

BPA's technology innovation agenda is
guided by a strict logic and framework that
links the agency'’s research goals to current
business challenges and technology gaps
facing the agency.

This agenda supports three of the agency’s
strategic priorities:

= Preserve and enhance generation and
transmission system assets and value;

= Advance energy efficiency; and

Energy Efficiency

» Expand balancing capabilities and 19%

resources.

Since 2005, BPA's Technology Innovation
Office has pioneered an approach that

ensures the agency is making shrewd
investments in technol ogy researc h. 2015 Technology Innovation Portfolio by Investment Category and Percent of Total Budget
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Best-Practice Based Research

= Benchmarking forum Batielle
with utility partficipants el L
= |Independent audit of
portfolio and project BOEING
management
practices

EXXON

12
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BPA Tl “System of Systems”

= 2015 Budget: >$18M gy

= Projects: >50 TR

New TCI Council

. Eﬂergy EfflClenCy Technizgg::all’sommio S PRODUCTION
= Transmission
. DemOnd Response Solicitation Opens - Tei’;’q’;%’glg é)i';rl)eovorion
= Smart Grid

. . . INTROSPECTION
= Hydro Optimizafion e

= Well articulated
Technology Roadmaps
serve as the basis for
R&D portfolio -

Confirmation and Innovation
Council

- TCI Council Meetings

13
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BPA Tl “System of Systems”

Roadmapping

= |dentify technologies
matched to business
challenges

» Integrate key agency
targets

PORTFOLIO = Serve as basis of
MANAGEMENT research portfolio

Porifolio Management
= Define focus areas
» Balance portfolio

ROADMAPPING

PROJECT
MANAGEMENT

TECHNOLOGY
TRANSFER

Technology Transfer
= Apply technologies to meet

Project Management M business challenges

= Quarterly reporting » Technology commercialization

» Stage gate management = Intellectual property
= Triple constraint management considerations

14
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Portfolio Management

= Define focus areas
=  Alignment with key agency targets

=  Balance portfolio
=  Manages annual portfolio solicitation

= Tl publishes annual reports on the
performance of the portfolio

= Cyclical process
= Solicitation
= Portfolio selection
= Summit review/prune

15
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o Proposal Solicitation

Proposals
Received Phasel Review: Concept
NATIONAL ENERGY EFFICIENCY TECHNOLOGY Based on Paper
1 ROADMAP PORTFOLIO Technology
Roadmaps { ? JULY
A Council
review and
approval
® Solicitation : Is the proposal feasible? |
— Does it address a i ® selected concept JUNE
Proposals are technology roadmap* papers are invited to
submitted via submit a full
web portal proposal
APRIL Proposals reviewed
MARCH by external and

. internal SMEs
Scored based on
established criteria

MAY 16
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Portfolio Management: Balance

Value
Low High

5 Easy gain but .

)

‘o High
22 little benefit farget project
(o B,
Oo?
. O

S

o

Good but needs

MY Poor investment .
attention

17
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Portfolio Management: Balance

Assessing
BPA ,
. Centralized Collaboration i NE
Activel
Role in Agency Assesg Watch Interest
Technology R&D Pass

Development

O

Balancing Subject
of I Breakthrough Incremental I Internal Matter
Portfolio “ Themes
Issues

Trade Off

Improving \ /
Effectiveness - -
of R&D

Investment

Size of Project Investment

18
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Portfolio Selection

BPA Value ( Weighted Average of C1,C4,C5)

BPA Value and Feasiblity

O Energy Efficiency O Hydro Operation O Renewables . Transmission O Tier 2 and 3 Projects

Chart 8 Tier 1 Portfolio

(Reapplied and New Projects: B+C) in FY13

o
L . N
125 .

s =i0

a
-

|

i

Size by Cost of the Area in FY13

0 1 2 3 4 5
Feasibility { Weighted Average of C2,C3,C6)
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Project Management

= Provide oversight and guidance

= Implement the Project Management Mafurity Model
to advance R&D project management skills and
practices

= Develop and maintain comprehensive tools, templates and
documentation for the Tl PMs

= Establish methods to monitor, influence, and
appropriately control project performance
= Require stage gates
Informal monthly meetings
Formal quarterly reports
Provide PM fraining and development opportunities
Implement financial reporting tools

= Facilitate collaborative engagement

20



B O N N E V | L L E

P O W E R A.D M I N I S T R A T I O N

Project Management: Stage Gates

-

Stage 4
Stage 3
Decision 1 Decision 2 Decision 3 Decision 4
Time

» Project “X " represented as a series of Stage
Gates

« Options at each SG: Quit, Continue, Expand

Mantra: “Fail Early, Fail Cheap”

21
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Technology Transfer: Application Planning

= Structured approach
= Consider implementation strategy at project inception
= Next steps based on Technology Readiness Level (TRL)
= TRL<7
— Development continues through
= Direct BPA investment or

= Reference to outside institutions (National Labs or
Academiaq)

= TRL>7
— Ready for implementation in real-world application!

[ Development Demonstration Commercialization

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7 TRL 8 TRL 9

Areas
Proof of Concep
Prototyping
Demonstration
End of System
Development

Scientific Researcl

Applied Researc

Definition of Applice
Field Trials Demonst

Prototype Testi
Prototype Demonst
Operating Environ

22
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Technology Transfer: Application Planning

N
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Technology Transfer Activities

TT plam updated as
— i e
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AdaptTT to

5 & . = challenges *
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Application planning begins at project inception, and continues
past project completion.

A Technology Transfer plan matures throughout the course of
project and is to be used to pro-actively addresses challenges to
eventual technology application.

23
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General Industry Application

= |nnovation investment is a requirement for success
and relevancy
= Choice: Managed process or ‘chaotic’ funding and missteps

= |nnovation is messy — most R&D fails
= Embrace a balance
= Fail early = fail cheap

= Structured R&D program
= Manage the investments

= Appropriately timed and well articulated stage gates
(measureable outcomes)

= |nfegrated to support business objectives and corporate strategy

24
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General Industry Application

= Road maps and technology fransfter are the

bookends of iInnovation

= Road Maps show innovation can achieve the vision and
mission of your business.
= Technology transfer starts when the project is awarded

- Know who will ‘own’ the innovation (and when they need to
prepare)
— Plan for the implementation strategy and funding

Change is the constant: Innovation is Essential!

25
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Conclusions

= BPA demonstrated success with R&D

= Provides a framework for selecting and managing @
portfolio >$17M and 50 projects annually

= Money is not enough! The process requires:
= Clarity of purpose
= Clarity of choice
= Clarity of the system

Disciplined R&D = $100 Millions in Value

26
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RESOURCES & CONTACTS

To Learn More;

www.bpa.gov/ti  Judith Estep

. . Project Management Officer
technologyinnovation@bpa.gov  sonneville Power Administration
Technology Innovation Office

jaestep@bpa.gov| 503.230.5997



