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Project Overview

Project Summary Project Information

» Adoption of new technologies and strategies could leverage both energy and Principal Investigator(s)
non-energy drivers in new business models that enable growth of additional e TJ Heibel, PNNL
hydropower capacity. Within the water-energy nexus, hydropower can be * Travis Douville, PNNL
integrated in projects that sustain water supplies, improve environmental Project Partners/Subs

outcomes, and increase facility and community resilience using new,
untapped value streams. Project benefits, associated beneficiaries, and value
streams that deliver benefits are identified through extensive stakeholder
outreach. Potential new projects are assessed using known examples.
Additional research needed to quantify values from non-traditional drivers
including social and environmental improvements are being identified. Project Status

Intended Outcomes New

* |dentify alternative opportunities for hydropower projects that are ready for

* None

implementation. Project Duration
* ldentify and quantify value streams associated with such projects. « December 5, 2019
» Develop tools, datasets, and guidance for implementing such projects. * Continuing
* |dentify future research needed to unlock additional values from such Total Costed (FY20-FY21)

projects. PNNL: $600,000, INL: $380,000
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Project Objectives: Relevance

Relevance to Program Goals:

ldentify and quantify new value propositions within low-impact hydropower
growth innovations activity

Increase interest of resource owners, project developers, and investors in
these new hydropower projects

Develop a framework for addressing costs and benefits of these new
hydropower projects

Develop tools, datasets, and guidance for projects’ use

Foster partnerships among stakeholders.
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Project Objectives: Approach

Approach:

* |dentify alternative opportunities for hydropower
— Start with water infrastructure where implementing hydropower is plausible

Irrigation

— Extensive stakeholder outreach Modernization

Hydropower Technology
Developers Federal Agencies

Environmental
Restoration
and Cleanup

Source Water
Non-Governmental RGCharge

Organizations

Deferrable

Water Supply [j(>"<)
Recreation Interest ;ﬂ LoadS

Groups State Agancies and Treatment

>

Irrigation Districts

Buildings Recreation
Utilities - Native American ) )
Water/Wastewater, Tribes Riverine Historic
lectricity, h .
Electricity, Stormwater T Transpor‘tatlon Preservation

Environmental Interest
Groups

Flood Control
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Project Objectives: Approach

Approach:

* |dentify new value propositions

— |dentify subopportunities

* specific outcome within a core opportunity that provides
a direct benefit and possible pathway to monetize the value

— ldentify benefits and beneficiaries
— l|dentify value streams
e Quantify values and value stacks
— Market values and non-market values
— Complimentary
* Develop tools and datasets
— Hydropower technologies
— Guidance for assessing alternative opportunity projects

* Conduct future research to fill gaps S ———

*Energy
* Non-energy

Value Streams

The Alternative Opportunity
Hydropower Project

Beneficiaries
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Project Objectives: Expected Outputs and Intended Outcomes

Outputs: Outcomes:

* Describe alternative opportunities for e |ncreased resource owner,

hydropower projects : :
_ developer, and investor interest
* Assess how and why some projects succeed

. Increase awareness of new value propositions || * Increased deployment of new
for hydropower hydropower projects

* Provide guidance for wider implementation « Increased local. low-carbon

* Project website: : .
https://www.pnnl.gov/projects/alternative- renewable energy availability
opportunities-hydropower

* Alternative Opportunities information flyer:
https://www.pnnl.gov/sites/default/files/medi
a/file/Alternative%200pportunities%20for%20
Hydropower.pdf

e FY 2020 and FY 2021 reports to WPTO
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Project Timeline

 December 2019: Project start
e January 2020: Scoping memo

* May 2020: Stakeholder outreach
summary

» September 2020: Alternative
Opportunities for Hydropower - Draft
FY2020 Report

* February 2021: Task 1

* Alternative opportunities categorization and
value stacks presentation

e April 2021: Tasks 1 and 2 memo

* Value stacking and selection of three use
cases for preliminary valuation

* September 2021: Task 3 memo

e Qutreach to identify implementations of
selected use cases

U.S. DEPARTMENT OF ENERGY

e |dentification of barriers
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Project Budget

Total Actual Costs

FY19 FY20 Fy21 FY19-FY21
Costed Costed Costed Total Costed
PNNL: $0K PNNL: $240K PNNL: $360K PNNL: $600K

INL: $0K INL: $128K INL: $252K INL: $380K
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End-User Engagement and Dissemination

* FY20 stakeholder engagement strategy
* Wide-ranging outreach
* Ten starting opportunities

* Learn about existing and likely
application of hydropower within
water infrastructure

e Learn about benefits and revenue
streams

e Narrow down selection to most wtes Wt

Electricity, Stormwater

likely alternative opportunities
e Stakeholder outreach summary
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End-User Engagement and Dissemination

* FY21 stakeholder engagement strategy

* Targeted outreach

» Learn about specific (complete or
partial) implementations

* Learn about technical, financial,
and regulatory challenges

* Learn about revenue potential

* Derive insights into how alternative
opportunity projects can be more
widely implemented

e FY21 memos
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Performance: Accomplishments and Progress

Accomplishments: /”MWMM\

* |dentified alternative opportunities
for hydropower

— Top five alternative opportunities
— FY 2020 report to WPTO

Irrigation
Modernization

Environmental
Restoration

Source Water A

Recharge .

< 4 and Cleanup
N 4
Water Supply Deferrable
and Treatment Loads

Deferrable
Loads
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Irrigation
Modernization

Performance: Accomplishments and Progress e

Recharge a
¢

Water Supply
and Treatment

Accomplishments:

* |dentified new value propositions

— Energy
— Non-energy
— FY 2021 reports to WPTO Value Streams
. Increased revenues
Beneflts Increased system reliability Beneficiaries
Power & reliability & Environmental Reduced net energy use
resilience orotection Reduced rates | Resource owners
Improved water quality Energy and water consumers
Water quality & _ Improved public health & safety Farmers N
availability Flood protection Improved environment Commercial gntltles
Reduced flood damage Community
Increased agricultural productivity The environment

Sustainable water supplies

Agricultural productivity Community
& reliability revitalization _
Improved environmental outcomes
Business development Improved quality of life

Improved energy storage & load balancing
New revenue sources
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Performance: Accomplishments and Progress

Accomplishments:

* |dentified challenges and barriers
— FY 2021 reports to WPTO

Challenges and Barriers

Information availability
Access to incentives and funding
Policy and legal issues
Market constraints
Technical and engineering constraints
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« FY 2022 and Beyond

— Develop a template for replicating known
alternative opportunities projects

— Develop tools and datasets

— Develop guidance for assessing
alternative opportunities projects

— Obtain stakeholder feedback A

— ldentify research gaps e

Technology Operational Parameters
Head or Water Depth
Power Rating (HK) Flow or Flow Rate (HK)
3 |s3 3 =3 =3
Provider | Name = wee  [v| applcation~|E5 [<|E5 [+ ~|Z5 [+|&5 [-|25
3R Valve ASR Generation Pipeline 2000 o 13
‘Amjet Turbine System ATS 8 aplan Turbine 3 50 50 6 15
Amjet Turb [ATS32 aplan Turbine , D, ROR, C 50 850 50 98 250
‘Amjet Turbine System ATS 63 aplan Turbine , D, ROR, C 200 2500 50 39 925
ANDRITZ HYDROMATRIX ial Propeller , G, ROR Small 65 3500
ANDRITZ Batter ntrols - - -
ANDRITZ [Kaplan Turbine Reaction turbine ,C,ROR
ANDRITZ randis Turbine eaction turbine , €, ROR
ANDRITZ Pelton Turbine impulse Turbine 5
ANDRITZ ‘Axial Flow turbine eaction turbine , OC, ROR
ANDRITZ [Pump As Tubines (Pa Centrifugal Pump. €
‘Aqua-Auger Aqua-Auger Hydrokinetic C, C, ROR 05 35 10 - 3
Energy TPAX Rotor ineti oc Micro - -
Canadian Hydro xial Flow turbine eaction turbine D, OC, ROR 16 115
Canyon Hydro | Inline Turbines (ILT) Pipeline ic 100 2000 50 570 1 67
Canyon Hydro ump As Tubines (PaT) Centrifugal Pump___|IC 5 350 50 500 1 2
Canyon Hydro [ Micro Hydro Pipeline ic
Canyon Hydro ico Hydro Pipeline Ic 03
Canyon Hydro | Kaplan Turbine Reaction turbine D, C, ROR
Canyon Hydro randis Turbine Reaction turbine D, C, ROR
Canyon Hydro [Pelton Turbine impulse Turbine Ic,C
Canyon Hydro Crossflow Turbine impulse Turbine ic,C
Clean Power [ Turbinator Reaction Turbine D,0C,C 100 3000 15 180 18 350
Cornell Pump Company Pump As Tubis Centrifugal Pump___|IC, C = 00 o2 ®
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Q&A
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