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Bottom Line 
Develop and calibrate a model (HEC-
RAS) to determine if a HK project 
could work in a particular canal 
ZKLOH�PDLQWDLQLQJ�HI¿FLHQW�ZDWHU� 
and power deliveries. This tool will 
use canal geometry and operating 
information to predict impacts on 
water delivery systems and associated 
powerplants from HK turbines. 

Better, Faster, Cheaper 
This model will be a useful tool for 
both private developers and water 
system owners to help determine if 
and where an HK device could be 
deployed without impacting existing 
water or power operations, before 
any installations are made. 
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Problem 
Unlike traditional hydropower or low-head hydropower, hydrokinetic (HK) devices do 
not require a reservoir RU�KHDG�GURS�WR�RSHUDWH��+.�GHYLFHV�XVH�ÀRZLQJ�ZDWHU�WR�WXUQ� 
WKH�WXUELQH�URWRU�DQG�SURGXFH�HQHUJ\��,Q�JHQHUDO��5HFODPDWLRQ¶V�FDQDOV�ZHUH�GHVLJQHG�
VR�WKDW�ZDWHU�ÀRZV�VORZO\�DQG�HI¿FLHQWO\�WR�GHOLYHU�ZDWHU�ZLWK�WKH�OHDVW�DPRXQW�RI� 
ZDVWHG�HQHUJ\�SRVVLEOH��7KXV��DGGLQJ�D�QHZ�FRPSRQHQW�VXFK�DV�DQ�+.�GHYLFH�FRXOG� 
LPSDFW�FDQDO�K\GUDXOLFV��0RUHRYHU��SRZHUSODQWV�RU�RWKHU�H[LVWLQJ�K\GUDXOLF�VWUXFWXUHV� 
DQG�IDFLOLWLHV�LQ�WKH�V\VWHP�FRXOG�EH�DIIHFWHG��ORZHULQJ�WKHLU�HI¿FLHQF\��7KHUHIRUH��WKHVH� 
+.�GHYLFHV�VKRXOG�RQO\�EH�LQVWDOOHG�LQ�V\VWHPV�DQG�DW�VWUDWHJLF�ORFDWLRQV�ZKHUH�WKH\� 
FDQ�RSHUDWH�ZLWKRXW�FDXVLQJ�QHJDWLYH�LPSDFWV�WR�H[LVWLQJ�FDQDO�RSHUDWLRQV��&DUHIXO� 
FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�GHWHUPLQH�LI�DQG�ZKHUH�WKLV�FRXOG�EH�SRVVLEOH� 

6LQFH�������5HFODPDWLRQ�KDV�UHFHLYHG�UHTXHVWV�IURP�SULYDWH�+.�GHYHORSHUV�WR�install 
WKHLU�WHFKQRORJ\�LQ�5HFODPDWLRQ�FDQDO�V\VWHPV�IRU�GHPRQVWUDWLRQ�WHVWLQJ��7KLV�LV�D� 
UHODWLYHO\�QHZ�¿HOG�DQG��ZKLOH�PDQ\�QHZ�WHFKQRORJLHV�DUH�EHLQJ�GHYHORSHG��WKHLU� 
LPSDFW�RQ�WKH�SHUIRUPDQFH�RI�WKH�RYHUDOO�V\VWHP�LV�VWLOO�ODUJHO\�XQH[SORUHG� 

Solution and Application 
As tKH�LPSDFWV�RI�WKLV�WHFKQRORJ\�RQ�H[LVWLQJ�V\VWHPV�DUH�XQNQRZQ��5HFODPDWLRQ� 
partnHUHG�ZLWK�D�SULYDWH�GHYHORSHU�WR�LQVWDOO�DQ�+.�GHYLFH�DQG�WR�GHWHUPLQH�WKH� 
K\GUDXOLF�HIIHFWV�RI�WKHVH�GHYLFHV�RQ�H[LVWLQJ�ZDWHU�GHOLYHU\�DQG�K\GURSRZHU� 
operations. ²�FRQWLQXHG 

7KH�+.�GHYLFH�LV�DWWDFKHG�WR�D�VSDQQLQJ�VWUXFWXUH�WKDW�LV�VHFXUHG�WR�ERWK�VLGHV�RI�WKH�5R]D�&DQDO� 
RQ�FRQFUHWH�IRXQGDWLRQV��7KH�VSDQV�SUHYHQW�FRQWDFW�ZLWK�WKH�H[LVWLQJ�FDQDO�VWUXFWXUH�WR�SUHVHUYH� 
WKH�SK\VLFDO�LQWHJULW\�RI�WKH�FDQDO�OLQLQJ��DV�ZHOO�DV�RQJRLQJ�RSHUDWLRQV��9LVLWRUV�WR�WKH�VLWH��OHIW�WR� 
ULJKW����-DQH�6KDZ��&DQDGLDQ�&RQVXODWH�6HDWWOH��6KDQQRQ�+DOOLGD\��,(6��6LG�2WWHP��5HFODPDWLRQ�� 
%UHWW�+DZVH��,(6��.HQ�0LOOHU��,(6��3KLO�*HRUJDULRX��%$(�6\VWHPV��$OL�*URYXH��,(6��-LP�+DZVH��,(6�� 
6KDQH�*URYXH��,(6��DQG�&RQJUHVVPDQ�'RF�+DVWLQJV� 
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²�FRQWLQXHG 

,Q�$XJXVW�������,QVWUHDP�(QHUJ\�6\VWHPV�&RUSRUDWLRQ��,(6��GHSOR\HG�WKHLU�QHZO\� 
GHVLJQHG����NLORZDWW��N:��%$(�6\VWHPV�URWRU�DQG�JHQHUDWLRQ�V\VWHP�LQ�WKH�5R]D� 
0DLQ�&DQDO�QHDU�<DNLPD��:DVKLQJWRQ��DERXW���PLOHV�XSVWUHDP�IURP�WKH�H[LVWLQJ�5R]D� 
Powerplant. 

7KLV�5HFODPDWLRQ�6FLHQFH�DQG�7HFKQRORJ\�3URJUDP�UHVHDUFK�SURMHFW�ZLOO�XVH�WKH� 
GDWD�IURP�WKLV�LQVWDOODWLRQ�WR�GHYHORS�D�FRPSXWHU�PRGHOLQJ�WRRO�WR�SUHGLFW�WKH� 
GHYLFHV¶�LPSDFWV�RQ�FDQDO�V\VWHPV��:DWHU�VXUIDFH�HOHYDWLRQV�DQG�FDQDO�YHORFLWLHV� 
ZHUH�PHDVXUHG��ZKLFK�LI�FKDQJHG��FRXOG�DOWHU�WKH�FDQDO�RSHUDWLRQV��H�J���UDLVLQJ�WKH�
FDQDO¶V�ZDWHU�OHYHOV�RU�LPSHGLQJ�WKH�ZDWHUÀRZ���3K\VLFDO�GDWD�IURP�WKLV�LQVWDOODWLRQ�LV� 
FXUUHQWO\�EHLQJ�XVHG�WR�FDOLEUDWH�WKH�QXPHULFDO�PRGHO�XQGHU�D�UDQJH�RI�FDQDO�DQG�+.� 
WXUELQH�RSHUDWLQJ�FRQGLWLRQV��%\�XVLQJ�WKLV�PRGHO��SULYDWH�GHYHORSHUV�DQG�ZDWHU�V\VWHP� 
RZQHUV�FDQ�HYDOXDWH�LI�DQ�+.�GHYLFH�FRXOG�EH�GHSOR\HG�ZLWKRXW�LPSDFWLQJ�H[LVWLQJ� 
water delivery operations. 

7R�DVFHUWDLQ�WKH�HIIHFWV�RI�WKH�+.�GHYLFH�RQ�H[LVWLQJ�K\GURSRZHU�RSHUDWLRQV��D� 
SHUIRUPDQFH�WHVW�RQ�WKH�GRZQVWUHDP�5R]D�3RZHUSODQW�ZDV�DOVR�FRQGXFWHG��$V�WKH� 
GHYLFH�GLG�QRW�LPSDFW�K\GURSRZHU�SHUIRUPDQFH�DW�WKH�5R]D�3RZHUSODQW��LW�ZDV� 
GHWHUPLQHG�WKDW�WKHUH�ZDV�QR�QHHG�IRU�IXUWKHU�WHVWLQJ�IRU�H[LVWLQJ�K\GURSRZHU�LPSDFWV� 
DW�WKH�SRZHUSODQW��+RZHYHU��DV�HDFK�K\GURSRZHU�SODQW�KDV�YDU\LQJ�FLUFXPVWDQFHV� 
DQG�IDFWRUV�WKDW�QHHG�VLWH�VSHFL¿F�FRQVLGHUDWLRQ��IXUWKHU�DQDO\VLV�ZLOO�EH�QHHGHG�IRU� 
HDFK�SRWHQWLDO�VLWH�WR�GHWHUPLQH�WKH�K\GUDXOLF�LPSDFWV�WR�DQ\�H[LVWLQJ�K\GURSRZHU� 
operations. 

Future Plans 
,W�is anticipated that 
tHVWLQJ�DW�WKH�5R]D�&DQDO� 
ZLOO�FRQWLQXH�WKURXJK� 
������ZLWK�YDULRXV� 
FRQ¿JXUDWLRQV�RI�WXUELQH� 
scenarios. Field results 

will help calibrate the 

QXPHULFDO�PRGHO�WR�EHWWHU� 
SUHGLFW�LPSDFWV�ZLWKLQ� 
WKH�UDQJH�RI�FRQGLWLRQV� 
that have been tested. For 
H[DPSOH��5HFODPDWLRQ�
 
RU�DQ�LUULJDWLRQ�GLVWULFW�
 
could provide canal 
JHRPHWU\�DQG�RSHUDWLRQDO� 
LQIRUPDWLRQ�DQG�WKH�PRGHO� 
could then predict what 
LPSDFWV�ZRXOG�RFFXU��GHWHUPLQH�ZKHWKHU�+.�GHYLFHV�DUH�DSSURSULDWH�DQG��LI�VR��WKHQ� 
LGHQWLI\�SRWHQWLDO�SODFHV�IRU�HIIHFWLYH�+.�XVH� 

5HFODPDWLRQ�UHFRJQL]HV�WKH�YDOXDEOH�RSSRUWXQLW\�WR�SURYLGH�¿HOG�WHVWLQJ�DQG�KHOS� 
IXUWKHU�XQGHUVWDQG�WKH�RSHUDWLRQDO�FULWHULD�DQG�OLPLWDWLRQV�RI�+.�GHYLFHV��$V�ZLWK� 
RWKHU�UHQHZDEOH�HQHUJ\�WHFKQRORJLHV��WKH�PDUNHW�DQG�HFRQRPLFV�ZLOO�KHOS�GH¿QH�WKH� 
niche that tKHVH�GHYLFHV�FDQ�SOD\�LQ�WKH�IXWXUH�RI�WKH�HOHFWULFDO�SRZHU�JULG�� 

More information 
ZZZ�XVEU�JRY�UHVHDUFK�SURMHFWV�GHWDLO�FIP"LG ����
 

htWS���LQVWUHDPHQHUJ\�FRP�SURMHFWV�\DNLPD�ZDVKLQJWRQ�
 

“A well-developed 
numerical model will be 
a useful tool for both 
private developers and 
water system owners 
to help determine if and 
where a hydrokinetic 
device could be deployed 
without impacting existing 
water delivery operation, 
before any installations 
are made.” 
Josh Mortensen 
Hydraulic Engineer, Reclamation’s 
Technical Service Center 

Tagline and Rio Grande 
Acoustic Doppler 
&XUUHQW�3UR¿OHU��$'&3�� 
at a section upstream 
from the HK turbine. 
Canal velocities were 
measured at the same 
cross-sections as water 
surface elevations with 
and without the HK 
device operating for 
comparison. 

Collaborators 
�� Reclamation’s Power 
5HVRXUFHV�2I¿FH 
�� Instream Energy Systems 

Corporation 
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http://instreamenergy.com/projects/yakima-washington/
http://www.usbr.gov/research/projects/detail.cfm?id=7973



