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Executive Summary

Overview (suitability of methods in a glimpse)
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Adjustable Speed PSH Technologies Provide Even
More Flexibility than Conventional Fixed-Speed PSH

= Adjustable speed PSH with doubly-fed induction machines (DFIM):

Vi
Ps+Qs Ptotal+Qtotal
4.. N
Rotor / //
— .
Stator [%(
/1A —
Power P+Q
Converter
= Ternary units with hydraulic short circuit:
Kops Reservoir G/M  gemeratar/motor rns with 100 MW
T turbine (Pelton with Hydropawer Plant Kops i)
supplies additional S0 MW
p pump ,raceives” 150 MW
#] water flow

't\

Glowith 10 W

Prrid = 10 MW surplus

Source: lllwerke VKW Group, 2009 ammsuan P w150 M
; 150 M é

V. Koritarov, ANL, CPUC Technical Workshop on Pumped Storage, “Modeling & Analysis of 10
Value of Advanced Pumped Storage Hydropower in the U.S.” (2014)
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IEAH
ydro WORKSHOP ON FISH AND HYDROPOWER

N FISH AND HYDROPOWER

NEW IEAHydro ANNEX (o)
The A g

nnex Workshop will focus on selecting and defining t

g topics

workshop
on for research & study f:
Hydropower and Fish v from the following list:

Trondheim, Norway
2-4 December, 2013

Sodal and econom

hydropower 3 'c"o':ootim, i risks and offsets, pessage versus
siderations In de

cationa . | cevelopment and planning, habitat

are Australia, Brazil, Finland,
are interested in N Mﬂ"b& }
building) practice In processes (pre-building and post-

Norway ang UsSA. If you
i please contact the

t ieahydro@iprimus.com.au S

ish passage Downstream passage: turbi
screens 2ge; turbines, spil >
L B i P ol
sign and operation of disch
arge facilities;

France, Lac PDR,
participating or wou
1EA Hydro secretary 3

Issues the Annex will address include:

manage fish issues in the development of new < ’9'”":73. weirs, gates ete
Best practices in des| 5

definitions of “fish 'n‘g:‘d’l’;:d operation of small hydro, incl.

» How different countries

hydropower projects and how this is covered by their regulatory process
% How different regulating agencies promulgate the management of fish at Sequential pa ;

existing dams ) ) ) . Wuﬁ,m)""“ &nd nea-lethal impacts (e.g. com =
» Socio and economic issues associated with fish and hydropower ::ft,mme response relsticnships (
» A comparison of fish passage technologies and methodologies for 3. Species of S E::G'@‘) vechanical, chemical and

upstream and downstream migrations focus 2 e nzd lampreys
» Contemporary dam and discharge facility design to meet best practice for o CaMfish

overall fish management *  Tropical fish

ment of similar species in different countries - — : (P;ﬂoﬂu:auons for research and p o
Tech = lobel review of state-of-, -
nologies . Common needs for fmg:wr&‘mlmdng,

» Comparison of the manage
and river systems

% Fish issues for multi-purpose hydropower developments, including the and Techniques
sustainability of food sources

» Fish issues associated with <mall-scale hydro developments

5.
Dissem *  Symposia, conferen
ination Muuwdw“mm
arch, through website

If you are i i
Hyydm:r:v;r;tre;ens;eilr'i‘pauticipating in the Workshop
it ish or want more inf. i oy
Hydro secretary at ieahydro{i_iiiprir::::;1 i:rt:‘n.ap'ease i
. .au

For more informati
ation on the work
_ IEA Hydro o
Visit our website
wwviw.ieahydro.org
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“Atlantic salmon populations — variations in time and spa¢é&” (2013)
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Fish Passage Development in the US

VOITH

Axial Flow

Development of Axial Flow Kaplan Development
Turbines for Ice Harbor with BioPA

Voith patents Kaplan Minimum
Gap Runner (MGR)

1990 '

DOE Funds Alden Research Laboratory Alden turbine Model

Alden Turbine Site
AHTS program develops patents Alden Turbine Test

Selection

Radial Flow
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