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(B) Hydropower 

The Secretary shall conduct a program of 
research, development, demonstration, and 
commercial application for cost competitive 
technologies that enable the development of 
new and incremental hydropower capacity, 
adding to the diversity of the energy supply 
of the United States, including: 

(i) Fish-friendly large turbines. 
(ii) Advanced technologies to enhance 

environmental performance and yield 
greater energy efficiencies. 

(C) Miscellaneous projects 

The Secretary shall conduct research, de-
velopment, demonstration, and commercial 
application programs for—

(i) ocean energy, including wave energy; 
(ii) the combined use of renewable en-

ergy technologies with one another and 
with other energy technologies, including 
the combined use of wind power and coal 
gasification technologies; 

(iii) renewable energy technologies for 
cogeneration of hydrogen and electricity; 
and 

(iv) kinetic hydro turbines. 

(b) Authorization of appropriations 

There are authorized to be appropriated to the 
Secretary to carry out renewable energy re-
search, development, demonstration, and com-
mercial application activities, including activi-
ties authorized under this part—

(1) $632,000,000 for fiscal year 2007; 
(2) $743,000,000 for fiscal year 2008; 
(3) $852,000,000 for fiscal year 2009; and 
(4) $963,000,000 for fiscal year 2010. 

(c) Bioenergy 

From the amounts authorized under sub-
section (b), there are authorized to be appro-
priated to carry out section 16232 of this title—

(1) $213,000,000 for fiscal year 2007, of which 
$100,000,000 shall be for section 16232(d) of this 
title; 

(2) $377,000,000 for fiscal year 2008, of which 
$125,000,000 shall be for section 16232(d) of this 
title; 

(3) $398,000,000 for fiscal year 2009, of which 
$150,000,000 shall be for section 16232(d) of this 
title; and 

(4) $419,000,000 for fiscal year 2010, of which 
$150,000,000 shall be for section 16232(d) of this 
title. 

(d) Administration 

Of the funds authorized under subsection (c), 
not less than $5,000,000 for each fiscal year shall 
be made available for grants to—

(1) part B institutions; 
(2) Tribal Colleges or Universities (as defined 

in section 1059c(b) of title 20); and 
(3) Hispanic-serving institutions. 

(e) Rural demonstration projects 

In carrying out this section, the Secretary, in 
consultation with the Secretary of Agriculture, 
shall demonstrate the use of renewable energy 
technologies to assist in delivering electricity to 
rural and remote locations including —

(1) advanced wind power technology, includ-
ing combined use with coal gasification; 

(2) biomass; and 
(3) geothermal energy systems. 

(f) Analysis and evaluation 

(1) In general 

The Secretary shall conduct analysis and 
evaluation in support of the renewable energy 
programs under this part. These activities 
shall be used to guide budget and program de-
cisions, and shall include—

(A) economic and technical analysis of re-
newable energy potential, including resource 
assessment; 

(B) analysis of past program performance, 
both in terms of technical advances and in 
market introduction of renewable energy; 
and 

(C) any other analysis or evaluation that 
the Secretary considers appropriate. 

(2) Funding 

The Secretary may designate up to 1 percent 
of the funds appropriated for carrying out this 
part for analysis and evaluation activities 
under this subsection. 

(Pub. L. 109–58, title IX, § 931, Aug. 8, 2005, 119 
Stat. 868; Pub. L. 110–140, title II, § 231, Dec. 19, 
2007, 121 Stat. 1536; Pub. L. 116–260, div. Z, title 
III, § 3006(b)(3), Dec. 27, 2020, 134 Stat. 2512.)

Editorial Notes 

AMENDMENTS 

2020—Subsec. (a)(2). Pub. L. 116–260, § 3006(b)(3)(A)(i), 
(ii), redesignated subpars. (C) to (E) as (A) to (C), re-
spectively, and struck out former subpars. (A) and (B) 
which related to solar and wind energy programs. 

Subsecs. (d) to (g). Pub. L. 116–260, § 3006(b)(3)(B), (C), 
redesignated subsecs. (e) to (g) as (d) to (f), respec-
tively, and struck out former subsec. (d) which related 
to solar power. 

2007—Subsec. (b)(4). Pub. L. 110–140, § 231(1), added par. 
(4). 

Subsec. (c)(2) to (4). Pub. L. 110–140, § 231(2), in par. (2), 
substituted ‘‘$377,000,000’’ for ‘‘$251,000,000’’, in par. (3), 
substituted ‘‘$398,000,000’’ for ‘‘$274,000,000’’, and added 
par. (4).

Statutory Notes and Related Subsidiaries 

EFFECTIVE DATE OF 2007 AMENDMENT 

Amendment by Pub. L. 110–140 effective on the date 
that is 1 day after Dec. 19, 2007, see section 1601 of Pub. 
L. 110–140, set out as an Effective Date note under sec-
tion 1824 of Title 2, The Congress. 

§ 16232. Bioenergy program 

(a) Definitions 

In this section: 

(1) Biomass 

The term ‘‘biomass’’ means—
(A) any organic material grown for the 

purpose of being converted to energy; 
(B) any organic byproduct of agriculture 

(including wastes from food production and 
processing) that can be converted into en-
ergy; or 

(C) any waste material that can be con-
verted to energy, is segregated from other 
waste materials, and is derived from—

(i) any of the following forest-related re-
sources: mill residues, precommercial 
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1 So in original. No subsec. (f) has been enacted. 

thinnings, slash, brush, or otherwise non-
merchantable material; or 

(ii) wood waste materials, including 
waste pallets, crates, dunnage, manufac-
turing and construction wood wastes 
(other than pressure-treated, chemically-
treated, or painted wood wastes), and land-
scape or right-of-way tree trimmings, but 
not including municipal solid waste, gas 
derived from the biodegradation of munic-
ipal solid waste, or paper that is com-
monly recycled. 

(2) Lignocellulosic feedstock 

The term ‘‘lignocellulosic feedstock’’ means 
any portion of a plant or coproduct from con-
version, including crops, trees, forest residues, 
and agricultural residues not specifically 
grown for food, including from barley grain, 
grapeseed, rice bran, rice hulls, rice straw, 
soybean matter, and sugarcane bagasse. 

(b) Program 

The Secretary shall conduct a program of re-
search, development, demonstration, and com-
mercial application for bioenergy, including—

(1) biopower energy systems; 
(2) biofuels; 
(3) bioproducts; 
(4) integrated biorefineries that may produce 

biopower, biofuels, and bioproducts; 
(5) cross-cutting research and development 

in feedstocks; and 
(6) economic analysis. 

(c) Biofuels and bioproducts 

The goals of the biofuels and bioproducts pro-
grams shall be to develop, in partnership with 
industry and institutions of higher education—

(1) advanced biochemical and 
thermochemical conversion technologies capa-
ble of making fuels from lignocellulosic feed-
stocks that are price-competitive with gaso-
line or diesel in either internal combustion en-
gines or fuel cell-powered vehicles; 

(2) advanced biotechnology processes capable 
of making biofuels and bioproducts with em-
phasis on development of biorefinery tech-
nologies using enzyme-based processing sys-
tems; 

(3) advanced biotechnology processes capable 
of increasing energy production from 
lignocellulosic feedstocks, with emphasis on 
reducing the dependence of industry on fossil 
fuels in manufacturing facilities; and 

(4) other advanced processes that will enable 
the development of cost-effective bioproducts, 
including biofuels. 

(d) Integrated biorefinery demonstration 
projects 

(1) In general 

The Secretary shall carry out a program to 
demonstrate the commercial application of in-
tegrated biorefineries. The Secretary shall en-
sure geographical distribution of biorefinery 
demonstrations under this subsection. The 
Secretary shall not provide more than 
$100,000,000 under this subsection for any sin-
gle biorefinery demonstration. In making 
awards under this subsection, the Secretary 
shall encourage—

(A) the demonstration of a wide variety of 
lignocellulosic feedstocks; 

(B) the commercial application of biomass 
technologies for a variety of uses, includ-
ing—

(i) liquid transportation fuels; 
(ii) high-value biobased chemicals; 
(iii) substitutes for petroleum-based 

feedstocks and products; and 
(iv) energy in the form of electricity or 

useful heat; and

(C) the demonstration of the collection 
and treatment of a variety of biomass feed-
stocks. 

(2) Proposals 

Not later than 6 months after August 8, 2005, 
the Secretary shall solicit proposals for dem-
onstration of advanced biorefineries. The Sec-
retary shall select only proposals that—

(A) demonstrate that the project will be 
able to operate profitably without direct 
Federal subsidy after initial construction 
costs are paid; and 

(B) enable the biorefinery to be easily rep-
licated. 

(e) University biodiesel program 

The Secretary shall establish a demonstration 
program to determine the feasibility of the oper-
ation of diesel electric power generators, using 
biodiesel fuels with ratings as high as B100, at 
electric generation facilities owned by institu-
tions of higher education. The program shall ex-
amine—

(1) heat rates of diesel fuels with large quan-
tities of cellulosic content; 

(2) the reliability of operation of various fuel 
blends; 

(3) performance in cold or freezing weather; 
(4) stability of fuel after extended storage; 

and 
(5) other criteria, as determined by the Sec-

retary. 

(g) 1 Biorefinery energy efficiency 

The Secretary shall establish a program of re-
search, development, demonstration, and com-
mercial application for increasing energy effi-
ciency and reducing energy consumption in the 
operation of biorefinery facilities. 

(h) Retrofit technologies for the development of 
ethanol from cellulosic materials 

The Secretary shall establish a program of re-
search, development, demonstration, and com-
mercial application on technologies and proc-
esses to enable biorefineries that exclusively use 
corn grain or corn starch as a feedstock to 
produce ethanol to be retrofitted to accept a 
range of biomass, including lignocellulosic feed-
stocks. 

(Pub. L. 109–58, title IX, § 932, Aug. 8, 2005, 119 
Stat. 870; Pub. L. 110–140, title II, § 224, Dec. 19, 
2007, 121 Stat. 1533.)

Editorial Notes 

AMENDMENTS 

2007—Subsecs. (g), (h). Pub. L. 110–140 added subsecs. 
(g) and (h).
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Statutory Notes and Related Subsidiaries 

EFFECTIVE DATE OF 2007 AMENDMENT 

Amendment by Pub. L. 110–140 effective on the date 
that is 1 day after Dec. 19, 2007, see section 1601 of Pub. 
L. 110–140, set out as an Effective Date note under sec-
tion 1824 of Title 2, The Congress. 

§ 16233. Low-cost renewable hydrogen and infra-
structure for vehicle propulsion 

The Secretary shall—
(1) establish a research, development, and 

demonstration program to determine the fea-
sibility of using hydrogen propulsion in light-
weight vehicles and the integration of the as-
sociated hydrogen production infrastructure 
using off-the-shelf components; and 

(2) identify universities and institutions 
that—

(A) have expertise in researching and test-
ing vehicles fueled by hydrogen, methane, 
and other fuels; 

(B) have expertise in integrating off-the-
shelf components to minimize cost; and 

(C) within 2 years can test a vehicle based 
on an existing commercially available plat-
form with a curb weight of not less than 
2,000 pounds before modifications, that—

(i) operates solely on hydrogen; 
(ii) qualifies as a light-duty passenger 

vehicle; and 
(iii) uses hydrogen produced from water 

using only solar energy. 

(Pub. L. 109–58, title IX, § 933, Aug. 8, 2005, 119 
Stat. 872.) 

§ 16234. Concentrating solar power research pro-
gram 

(a) In general 

The Secretary shall conduct a program of re-
search and development to evaluate the poten-
tial for concentrating solar power for hydrogen 
production, including cogeneration approaches 
for both hydrogen and electricity. 

(b) Administration 

The program shall take advantage of existing 
facilities to the extent practicable and shall in-
clude—

(1) development of optimized technologies 
that are common to both electricity and hy-
drogen production; 

(2) evaluation of thermochemical cycles for 
hydrogen production at the temperatures at-
tainable with concentrating solar power; 

(3) evaluation of materials issues for the 
thermochemical cycles described in paragraph 
(2); 

(4) cogeneration of solar thermal electric 
power and photo-synthetic-based hydrogen 
production; 

(5) system architectures and economics stud-
ies; and 

(6) coordination with activities under the 
Next Generation Nuclear Plant Project estab-
lished under part B of subchapter VI on high 
temperature materials, thermochemical cy-
cles, and economic issues. 

(c) Assessment 

In carrying out the program under this sec-
tion, the Secretary shall—

(1) assess conflicting guidance on the eco-
nomic potential of concentrating solar power 
for electricity production received from the 
National Research Council in the report enti-
tled ‘‘Renewable Power Pathways: A Review of 
the U.S. Department of Energy’s Renewable 
Energy Programs’’ and dated 2000 and subse-
quent reviews of that report funded by the De-
partment; and 

(2) provide an assessment of the potential 
impact of technology used to concentrate 
solar power for electricity before, or concur-
rent with, submission of the budget for fiscal 
year 2008. 

(d) Report 

Not later than 5 years after August 8, 2005, the 
Secretary shall provide to Congress a report on 
the economic and technical potential for elec-
tricity or hydrogen production, with or without 
cogeneration, with concentrating solar power, 
including the economic and technical feasibility 
of potential construction of a pilot demonstra-
tion facility suitable for commercial production 
of electricity or hydrogen from concentrating 
solar power. 

(Pub. L. 109–58, title IX, § 934, Aug. 8, 2005, 119 
Stat. 872.) 

§ 16235. Renewable energy in public buildings 

(a) Demonstration and technology transfer pro-
gram 

The Secretary shall establish a program for 
the demonstration of innovative technologies 
for solar and other renewable energy sources in 
buildings owned or operated by a State or local 
government, and for the dissemination of infor-
mation resulting from such demonstration to in-
terested parties. 

(b) Limit on Federal funding 

Notwithstanding section 16352 of this title, the 
Secretary shall provide under this section no 
more than 40 percent of the incremental costs of 
the solar or other renewable energy source 
project funded. 

(c) Requirements 

As part of the application for awards under 
this section, the Secretary shall require all ap-
plicants—

(1) to demonstrate a continuing commit-
ment to the use of solar and other renewable 
energy sources in buildings they own or oper-
ate; and 

(2) to state how they expect any award to 
further their transition to the significant use 
of renewable energy. 

(Pub. L. 109–58, title IX, § 935, Aug. 8, 2005, 119 
Stat. 873.) 

§ 16236. Research and development into inte-
grating renewable energy onto the electric 
grid 

(a) In general 

Not later than 180 days after December 27, 
2020, the Secretary shall establish a research, 
development, and demonstration program on 
technologies that enable integration of renew-
able energy generation sources onto the electric 
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