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UAF 11-0017:  NENANA, ALASKA HYDROKINETIC RivGen™ POWER SYSTEM 
 

Progress Report: FY 2011, 4th Quarter 
Submitted: December 15, 2011  

 
 
1. Total Project Funding 
 
 Denali Commission $830,325 
 ORPC Alaska  $1,128,449 
 
2. Updated schedule and milestone information as identified in the Project Work Plan 
 
 Project Deliverables  

• Alaska Hydrokinetic Energy Research Center (AHERC) foundation and debris diversion 
literature surveys, data collection and final reports:  

Foundation Study Deliverables  
AHERC is no longer performing a foundation study for the Project. ORPC Alaska, LLC 
(ORPC) is utilizing third party engineering resources to complete the design. 
 
Debris Study Deliverables 
The final report on the debris study was submitted to ORPC on April 14, 2011 and may 
be provided upon request.   

 
• Prototype bottom support frame (BSF) and Debris Detection System fabricated, deployed, tested, 

and retrieved at Nenana site. 
 
The Debris Detection System tests were completed at Nenana.  
After much consideration of the environmental and physical aspects of the Nenana site, 
ORPC determined that other sites would be better suited for testing the BSF. Therefore, 
the hydrostatic test was completed in Wasilla, AK, and all other tests were successfully 
conducted in Nikiski, AK. Please see details below in the narrative. 

 
• RivGen™ turbine generator unit (TGU) built and tested at Eastport, Maine test site: 

Construction of the RivGen™ TGU continues in Maine. The Nenana project manager has 
relocated there from Alaska to facilitate construction. Details below. 

 
• Final Report on Nenana site characterization work, foundation system, and Debris Detection 

System performance:  

AHERC has not completed the report on the debris detection system this will occur in Q1 
2012. 

 
• Final performance report on RivGen™ TGU test in Maine submitted to Alaska Center for Energy 

and Power (ACEP):  

No work to report. 
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Timeline 
 

• AHERC foundation and debris diversion literature surveys, data collection and final reports 
completed December 31, 2010 (now anticipated December 31, 2011): 

Foundation Study Timeline 
November 2010 - December 2011 The foundation study has been removed from the  
     AHERC scope of work due to the loss of key  
     faculty performing the work. It will no longer be  
     performed as part of this Project. 
 
Debris Study Timeline 
November 2010 - December 2010   Review literature and existing debris mitigation   
     technology and engineering. 
 
December 2010 - January 2011  Provide ORPC with results from literature review of  
     existing debris mitigation methods to help their design of  
     a preliminary mitigation system. Provide preliminary  
     concept designs for debris detection grate system. 
 
November 2010 - April 2011   Design methods and equipment to measure debris  
     statistics in conjunction with the foundation design  
     study. 
 
January 2011 - September 2011   Consult with ORPC on Debris Detection System  
     during construction and installation. 
 
September 2011  Calibrate Debris Detection System, and perform initial 

deployment to verify the System’s design   
 

       Oct. 2011 – Feb.  2012   Analyze data from the debris detection system 
calibration, and provide report on results. 

      
• Prototype bottom support frame and Debris Detection System fabricated, deployed, tested and 

retrieved at Project site, July – September 2011: 

March 1, 2011    PND Engineers, Inc. selected to design bottom 
 support frame. 
  

May 1, 2011    Conceptual design selected. 
 
June 7, 2011    Design drawings completed for review. 
 
June 13, 2011    Permits for bottom support frame testing  submitted to 

AK Department of Natural Resources, US Army Corps 
of Engineers, and AK Dept. of Fish & Game. 

 
August 12, 2011 Completed anchor system shipped to Nenana. 
 
August 16, 2011 Bottom support frame assembly completed. 
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August 25, 2011 Debris Detection System fabrication and assembly  
 completed. 
 
September 13 – 22, 2011 Anchor and Debris Detection System deployed, tested,   

and retrieved. 
 
October 17, 2011  Bottom support frame quality check performed to 

ensure its fabrication is to spec. Location for bottom 
support frame system testing selected. 

 
October 30 – Nov. 9, 2011  Bottom Support Frame tested in Nikiski, AK. 
   

• Fish Study: 

March 31, 2011   Meeting with Agencies to scope Project’s Fish Study.  
 
June 7, 2011   Fish Study plan finalized between ORPC and UAF. 
 
August 15 – Sept 1, 2011  Fish Study performed. 
 
Winter 2011-12   Report completed as Master’s Thesis and submitted 

to peer review journal (to be determined and not part of 
this funding). 

 
• TGU fabricated and tested at Eastport, Maine test site : 

February 15, 2012   TGU fabrication and assembly complete. 
 
March 1 - 31, 2012   TGU testing in Eastport, Maine. 

 
• RivGen™ TGU built and tested at Eastport Maine test site  

March 31, 2012   Eastport testing complete. 
 
• Final Report on Nenana site characterization work, bottom support frame and anchoring system, 

and Debris Detection System performance submitted to ACEP: 

April 31, 2012   Final Report submitted. 
 
• Final performance report on RivGen™ TGU test in Maine submitted to ACEP : 

April 31, 2012   Final report submitted. 
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3. Narrative Summary 
 

 
RivGen™ Bottom support frame (BSF) and Debris Detection System 

Hydrostatic (QC) Test, 10/17/11 
The goal of this test was to verify that the BSF was fabricated to specifications. Specifically, to verify that 
the main pontoons of the BSF were water-tight and that the riser tubes and air system worked to expel 
water from the main chambers. 

Transport of BSF to Nikiski test site, 10/31-11/1/2011 
The location of the testing was chosen to be in Nikiski, AK, at the Arctic Slope Regional Corporation’s 
(ASRC) facility. The successful delivery of the BSF to the ASRC facility showed that the BSF could be 
transported without incident and could be loaded and unloaded relatively easily with the proper 
equipment.  A few concerns did arise. The height of the BSF was more than the legal limit due to the bow 

in the low-boy trailer. While this was 
not an issue for transporting the BSF 
within the state of Alaska, it could 
present a much bigger issue if 
attempting to transport the BSF 
across state lines. The loading was 
done successfully without incident, 
but it did show that the loading 
technique is important. 
Loading/unloading was easily done 
with a big enough loader or a crane, 
however it may be difficult to 
accomplish in remote areas using the 
equipment on hand.  
 
 
 
 
 

Figure 1: Layout of the Nikiski site.  
The choice to ship the BSF on two trucks instead of one came from a nearly equal shipping cost for two 
trucks vs. one and the avoided complications associated with shipping on one truck. Part of the 
requirements for shipping the BSF on one truck was that additional oversized load permits would needed 
because of the total width of the shipment. Also, for an oversized load to be shipped, it needs to be 
“irreducible”: this would have required that the two main sections be welded together. Finally, additional 
cribbing may have been necessary to ship the BSF on one truck. Because of those complications, it made 
sense to ship the BSF on two trucks for this short trip. Future transport may require either due to cost or 
space (on a barge etc.) that the BSF is shipped on one truck. This procedure was not, however, tested 
during this transit. 
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BSF Assembly at Test Site, 11/1-2/2011 
The assembly itself went quickly. Once the pieces of the BSF were lifted into place, it took about 10 
minutes to bolt them together. The biggest concern from ASRC about the assembly was that they needed 
to use a crane in order to line up the second main section. In discussing this with the Marsh Creek field 
crew, they felt confident that a crane was not needed, but that using a loader and/or excavator to line up 

the sections would take significantly longer. 
ASRC however did not feel comfortable 
using their equipment to perform this. It was 
later pointed out that part of the hesitancy on 
ASRC’s part might have been a result of 
their experience in the oil industry, where 
any damage to a pipe ruins the pipe. Before 
going to a remote site, it will be necessary to 
attempt to assemble the BSF using 
equipment similar to what is going to be 
available at that site. This may require 
convincing operators to step outside of their 
comfort zone in order to use smaller 
equipment even when bigger machines 
might be available.  
 

Figure 2: Unloading the BSF sections using the ASRC crane 

 
Land-Based Systems Test, 11/2-3/2011 

The objective was to test the entire BSF system before placing 
it in the water. Specifically, this test validated that the air and 
water systems could successfully pump water into and out of 
the BSF and that it was possible to control the flows in and out 
of individual chambers. It would also determine the time 
needed to perform the operation.  
 
 All of the major issues that were encountered during the land-
based test centered around the water system. It was clear that 
the pumping system needs to be refined. The original pumps 
may still work in the field, since the actual suction head is 
unlikely to be more than the height of a barge/boat deck, 
however these pumps need to be vetted before they can be 
relied on in a remote application. While the low-pressure of the 
screw-sucker pump was beneficial for a first test because it 
greatly reduced the risks associated with higher pressure, operating at such a low pressure may not be 
recommended in the field.  
 
The water hoses themselves constituted the next major issue. The 2” vinyl discharge hoses were chosen 
for this test because of their flexibility, availability, and relatively low cost. It quickly became apparent 
that the hose’s flexibility was more of a detriment than a benefit. Because any pinch in the hose resulted 
in reduced flow, it took a large amount of work to ensure that water was continually able to flow. 
 

Figure 3: Lifting the second main BSF 
section into place 
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Because the water was not able to flow through each hose at the same rate, having a reliable way to 
measure the amount of water in each chamber became even more important. Unfortunately, the water 

gauges/flow meters purchased for this 
purpose were found to be unreliable. 
This test made clear that a more 
reliable system needs to be determined 
for measuring the amount of water in 
each chamber. This is true not only for 
when the water is entering the BSF but 
also when it is being discharged.  
 
 
 
 

Figure 4: Fully Assembled BSF with trained air and water hoses 

Despite the issues with the water system, the overall test was generally successful. The water was able to 
completely fill the BSF in an acceptable amount of time, and it was able to be pumped out of the 
chambers with even more efficacy. Additionally, the system was shown to be able to operate, and even 
operate better, at pressures up to 100psi. While there are greater risks associated with higher pressures, 
they do result in faster discharge of the water and reduce the issues associated with kinked hoses. 
 
Water-Based Systems Test, 11/3-4/2011 

The objective was to test the entire BSF system in still water.  This included picking the BSF with 
a crane and lowering it to the intertidal zone to “launch” it, securing the BSF to the ASRC RigTenders 
dock, confirming flotation when the tide came in, performing a sink test by filling the BSF with water, 
performing a float test by purging the water and refloating the BSF, and removing the BSF from the Inlet 
with a second pick by crane. 

 
Description of Tasks Sequence: 
Initial Crane Pick 
 Following the completion of the land-based test, the water hoses were removed from the BSF and the air 
hoses were secured to the BSF.  Peak Oilfield Services arrived onsite at approximately 5:30pm in order to 
conduct the first lift during low tide.   

 
Once the rigging was completed, the BSF was lifted by Peak’s 100ton crane and rotated over the water-
based testing area. It was then lowered into place. During the pick, the total weight of the BSF was 
measured at 27,500lbs. This was 500lbs over the estimated weight, but well within the crane’s capacity. 
Once lowered, the BSF was adjusted over the landing area, in order to get the BSF as far from the dock as 
possible the crane extended until it reached the full 75% capacity that was the maximum allowed by the 
lifting plan.  The BSF was grounded approximately 7ft from the dock. At which time the Peak rigger 
detached the rigging and Peak moved their crane to a storage location in the middle of the ASRC dock.   
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Prior to the lift there had been some concern that the pick points, which were mounted vertically on 
the main BSF pontoons, would be bent during the lift. This proved not to be an issue. 

 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

 
 
 
 
Securing the BSF 
ASRC had developed a plan for securing the BSF that included driving two pipes into the gravel of the 

inter-tidal zone. These pipes would be used to pull 
the BSF away from the dock. This would allow the 
BSF to be secured from each of its four ends, two 
from the dock and two from the pipes. In 
preparation for this, ASRC cut two 5” pipes on 11/2 
and welded 1” holes into the top of them. ORPC 
provided shackles to go through these holes on 
which ropes could be secured.  

While the posts were intended to prevent 
the BSF from contacting the dock, tires were tied 
onto the BSF on the outside of both main pontoons 
to act as fenders and to protect the BSF should it hit 
the dock.  

 
 

Figure 7: Driving the posts for securing the BSF 
 

Once the second post was driven into place the BSF was secured to the posts using ¾” nylon rope. 
Because the posts would be below the water line for much of the time that the BSF was floating, the ropes 
were secured to the angled pick-points (between the main pontoon and the diagonal braces) on the BSF. 

Figure 5: Preparing for the first crane pick 
 

Figure 6: Moving the BSF into position and 
completing crane work for the day 
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These ropes were tied nearly tight at a length of 10ft from the post. The length was chosen so that the BSF 
would be pulled away from the dock as the water level rose, but would be long enough so there would be 
some slack even at high tide.  
 
The BSF was fixed to the dock using 1” polyrope. These lines were fixed to the BSF at the diagonal pick-
points via 1” shackles. They were then sent up to the dock to cleats on the dock where they could be 
adjusted as the water rose. An additional 3/4” nylon rope was tied from the vertical pick-point on the near 
side of the cross sectional pipe. This too was secured to a cleat on the dock face.  

 
After checking the air hoses, the 
BSF was deemed ready for the tide 
to come in. The entire securing 
process took approximately 
30minutes.  
 
Because the dockside ropes would 
need adjusting as the tide came in 
and because this would represent the 
first time the BSF floated, it was 
determined that at least one person 
needed to be present the entire time 
the BSF was in the water. In order to 
accommodate this, one member of 
the Marsh Creek crew started his 
shift at 3pm and would be able to 
stay on site until 1am at which point 
ORPC would take over the watch. 

An additional light source was also rented from ASRC to illuminate the BSF. 
 
Approximately 3 hours after the BSF was first secured the water reached a level that allowed it to fully 
float. Although the area was generally protected from waves, the surf was large enough so that as the BSF 
floated it routinely put tension on its lines. By high tide the ¾” rope which ran from the pad eye on the 
cross-sectional pipe had broken. This break was due to the abrasion at the pad eye where a shackle was 
not used. In addition, the two 1” polyrope lines were being abraded by the ends of the tie-down rail, and 
one of the polyrope lines had broken two out of three of its strands. In order to prevent the line from 
breaking entirely and to help keep the other polyline from being abraded further, additional slack was 
kept in both of the main lines, allowing the two ¾” lines to take on most of the load.  

 
 

In order to help secure the BSF, two additional lines of ¾” rope were, from the pier, looped around the 
two access ports on the dockside pontoon. These lines were kept loose as safety lines in the event that the 
lines holding the BSF were also abraded through. A line was also slid down the un-broken 1” polyrope. 
The free end of this line could be pulled from the dock in order to keep the polyrope line from abrading 
on the tie-down rail. 
At 6:30am the Marsh Creek crew and ORPC returned to the BSF. The polyrope lines were attached to the 
pick-points at the top of the BSF pontoons so as to avoid rubbing against the tie-down rail. The ¾” line 
that was attached to the dock-side pick-point on the center section was replaced by instead looping the 
rope around the entire center pipe, which eliminated the edges of the pick point. The lines connecting the 
BSF to the pipes were inspected and no issues were found on them. The 1” polyrope lines were replaced 

Figure 8: Securing the BSF 
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and attached to the upper pick-points on the main pontoon 
rather than the side points. By attaching to the upper 
points, the hand-rail abrasion issue was avoided. 
 

Initial Water Test 
During the first low tide, at 6:30am on 11/4, in addition to 
refining the securing method (as detailed above) the 
Marsh Creek crew and ORPC attached the water hoses to 
the BSF and carefully trained them to the surface, in order 
to help avoid the problem of constrictions developing in 
the flexible hose.  

Figure 9: The BSF near high tide including two broken lines. 

By 8:00am the hoses were successfully trained and the BSF secured, at which point the tide began to rise 
and by 10:30am the BSF was again floating.  
 
Although it was calculated that the BSF could sink 
without filling the cross-sectional chamber, it was 
determined that the chamber should be filled to 
ensure that the BSF would sink. At 10:50am the 
center chamber began to fill. This section was 
completely filled by 11:16am, at which point its 
meter read 1186gal, which was nearly the capacity 
of the chamber. The center member was completely 
filled before filling the remaining four chambers to 
help ensure stability and prevent sloshing that 
could be associated with a partially filled cross-
member. 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 10: Attaching and Training the Water Hoses to the BSF 
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Figure 11: BSF as Filling Began and Chamber Numbering System 

 
At 11:16am the remaining four chambers began to be filled, at which point only two of the 
remaining water meters appeared to be registering flows. After 12min of pumping, the “upstream” 
side of the BSF was noticeably lower than the “downstream” side; as a result the lines to chambers 
3 and 4 were partially closed. Over the next 30min, the flows were consistently adjusted to 
maintain the orientation of the BSF as much as possible.  

 

 
Figure 12: BSF Sinking Sequence Part 1 

 
At 12:05pm, 46minutes after the four main chambers began to be filled, the “downstream” end of 
the BSF submerged and engaged the bottom. Once submerged, the lines to chambers 1 and 2 were 
closed so that chambers 3 and 4 could better fill. After 12minutes of pumping, at 12:17pm the 
entire BSF was submerged. At 12:18pm all of the hoses were re-opened in order to completely fill 
the remaining chambers. Chambers were determined to be full once water was pushed out of the 
air hoses. At 12:21pm chamber 3 was completely full although its gauge read 0gal. At 12:32pm 
chamber 4 was full, its gauge read 1711gal. At 12:38pm chamber 1 was full; its gauge read 1423gal, 
and the final chamber was full at 12:40pm with a gauge reading of 0gallons. The calculated capacity 
of each of the main chambers was 1697gallons. 
 

 1  
2 

3 
4 

5 

“Downstream” 

“Upstream” 
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Figure 13: BSF Sinking Sequence Part 2 
 

Once the BSF was completely filled, the air hoses were attached to the air manifold and the water hoses 
were trained so that they would pump the water back into the Inlet. The pipes with the flow meters were 
left on during this test in order to see if the gauges could work. Otherwise, there is little way of gauging 
the amount of water that is being forced out of each chamber.  

 
Figure 1: The Water System Outlet During BSF Retrieval 

At 1:07pm, the air compressor was turned on and all of the hoses were opened. As Figure 10 shows, high 
flow were achieved out of each of the five chambers. Although the flow meters were not reliable during 
the filling of the BSF, throughout the evacuation, each of the five flow meters indicated rates of up to 
100gal/min flowing out of each chamber. At 1:14pm, after 7minutes of pumping, the “upstream” 
chambers 3 and 4 surfaced. 3 minutes later, the entire BSF was floating. At 1:26pm chamber 5 was 
empty, and at 1:29pm, 22minutes after evacuation began, all five chambers were emptied. Throughout the 
test, the pressure in each line was kept between 50 and 80psi. 

 

 
Figure 15: BSF Retrieval Sequence 



ORPC Alaska 
UAF 11-0017 Nenana, Alaska Hydrokinetic RivGen™ Power System 
December 15, 2011 
 

                                                                                                    Page 13 of 16 
 

Throughout the raising and lowering of the BSF, the polyrope lines attaching the BSF to the dock were 
loosened and tightened as needed without incident. 

 
Second Crane Pick  
At about 6pm enough water had receded so that Marsh Creek and ORPC could begin to detach the BSF 
rigging, air hoses, water hoses, and pump out the remaining water from each of the five chambers. This 
was completed by 6:30pm, at which time Peak was ready to begin the lift. As with the intial lift, Peak 
used their lift plan and were able to remove the BSF without incident. Once over the dock, the BSF was 
blocked as carefully as possible in order to facilitate the disassembly. By 7pm the BSF pick was complete 
and the rigging removed.  

 
 
 
 
 
 
 
 
 

 
 
 

Figure 16: Second Crane Pick and BSF Blocking 
 
 

Conclusions/Recommendations: 
First Crane Pick 

The first pick went well. Peak arrived with a good lift plan in place and they were able to follow 
the plan without incident. In order to get the BSF away from the dock and into the designated testing area, 
the crane reached 75% of its rated capacity. While that was acceptable for this lift, if there was additional 
weight or if the landing location was farther from the dock, then the lift would have been considered 
critical and further preparation and oversight would have been necessary. This points to the likelihood 
that a larger crane will be necessary when the TGU is included on the BSF.  
 
Initial Water Test 
The initial water test proved the concept for raising and lowering the BSF and generally increased 
ORPC’s confidence in using this method for deployment and retrieval of the device. Throughout both 
filling and evacuating the BSF, the water and air manifolds provided a good level of control, and for most 
of the test the BSF was able to maintain its orientation as desired. The notable exception to this came at 
the instant that one half of the BSF overcame its buoyancy. At this point, the “downstream” end of the 
BSF sank until it encountered the bottom. While this was not intended during the initial testing, it is likely 
to be the desired manner for sinking the BSF. By sinking one half of the BSF at a time, there remains an 
element of the BSF which is surface piercing thus allowing overall stability to be maintained. In addition, 
once the submerged side of the BSF engages with the bottom that creates a pivot point that also adds to 
the stability of the BSF as it sinks. In order to enhance this effect, it may be necessary to add extension 
pieces to the downstream end of the BSF so that it can engage with the bottom more easily, especially 
when the upstream end is attached to anchors or when the water depth increases. 
 



ORPC Alaska 
UAF 11-0017 Nenana, Alaska Hydrokinetic RivGen™ Power System 
December 15, 2011 
 

                                                                                                    Page 14 of 16 
 

The largest issue that came about during the test, which needs to be addressed, is the system for pumping 
water into the BSF. Although the water hoses were carefully trained, some of the hoses still had 
constrictions, which slowed the flow to their chambers. The result was that throughout the filling, some of 
the hoses had to be shut off in order to allow for other chambers to fill. One possible solution to this 
problem is to use stiffer hose and to hard-plumb the hose on the BSF, since that is the area where the 
hoses will encounter bending and kinking.  In addition, the flow meters proved to be ineffective, possibly 
because the flow through each pipe was not enough to completely fill the cross-sectional area, or perhaps 
because flow was not fully developed when it reached the flow meter. It may also be that the flow meters 
were simply faulty. Regardless of the cause, it is clear that a solution needs to be determined in order to 
accurately gauge how much water has entered each chamber. During this test, the amount of water in each 
chamber was monitored by visually judging the orientation of the BSF as it filled. While this was not 
precise, it was effective and showed that even without the best information; the BSF could safely be 
submerged. Additionally, the rate at which the BSF filled and submerged met expectations. 
 
During evacuation, many of the issues regarding the slowing flow through hose constrictions, was not 
noticed. All of the chambers were evacuated at roughly the same rate. It is suspected that the increased 
pressure of the system during evacuation allowed the water to more easily push through any constrictions. 
This points to a possible solution in filling the BSF, which is to use higher pressure pumps. While the 
Screw-Sucker pump was effective in overcoming the suction head and in moving large volumes of water, 
it did so a very low pressure. This was initial seen as positive from a safety standpoint, however during 
evacuation, increasing the pressure had clear benefits to effectively moving the water. The rate at which 
the BSF was evacuated and returned to the surface greatly exceeded expectations; this was very pleasing 
as it will potentially allow for much faster removal of the device. 
 
In addition to refining the hose and flow monitoring systems, the next rounds of testing should be 
conducted using the same pumps and compressor(s) that will be in the field. In both cases, the pump and 
compressor used in the first round of testing were likely larger versions of what will be available in 
remote locations. In order to overcome the suction head issue that small pumps encounter, it may be 
necessary to conduct the next tests from a boat, which will also help to better replicate the environment 
that will be encountered in the field. 
 
BSF Disassembly and Storage, 11/5-8/2011 
The objective of this stage was to prepare the BSF for winter storage including flushing out the BSF 
chambers in order to dilute the salt concentration. Ideally the BSF would remain assembled throughout 
the winter to facilitate future testing operations.  Unfortunately size restrictions at the ASRC storage 
facility would not allow this, so the BSF had to be disassembled. 
 
Description of Tasks Sequence: 
At 7am the Marsh Creek crew began to disassemble the BSF. They began by removing most of the bolts 
from the two main flanges. Once the ASRC 120 loader arrived, the center section was secured to it and 
the loader pulled tension on the center section. Once secured to the loader, the remaining bolts were 
removed and the center section was pulled away from the rest of the BSF. The disassembly took about 
30min, although additional time was spent waiting for the loader. 
 
Following the disassembly, the Marsh Creek and ORPC crews had a formal debrief about the entire test 
period, the conclusions of which have been included in the previous sections. 
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Figure 17: Disassembly of the BSF 

 
On 11/7 the majority of the components were prepared for storage. This mostly consisted of flushing all 
of the hose ends, bolts, manifolds, and other metallic parts with fresh water. In addition, the bolts for the 
main BSF flanges were dried and sprayed with oil to prevent corrosion. These bolt were then sealed in 
5gallon containers. The rest of the components were dried, boxed, and placed in fish totes for winter 
storage.  

 
Figure 18: BSF Testing Equipment and Rigging Storage 

 
Because of difficulties getting their water truck running, the ASRC water truck was filled over the night 
of 11/7, under the supervision of ORPC. On 11/8, this truck was moved to the BSF in order to use its 
water to flush out the BSF.  

 
 
 
 
 
 
 
 
 
 

 

 

Figure 19: Flushing the BSF 
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The fresh water from the water truck was pumped into each of the four main chambers. Fresh water was 
also used to rinse the entire outside of the BSF and the entire cross-sectional member, inside and out. 
Using both of the trash pumps, it took approximately 7hrs to completely flush out the entire BSF.  
 
On 11/21, ASRC was able to move the BSF up to their upper yard. The delay was caused because that 
was the first availability of their 45ton crane. The three sections were moved to the storage facility in less 
than two hours.  
 
Conclusions/Recommendations 
The original plan was to leave the BSF assembled for winter storage. This however, was deemed to be 
impractical. Because of the large size of the assembled BSF it would have been extremely difficult to 
move it up to ASRC’s storage location. In general the storage of the BSF was successful. Although the 
time needed to flush out the BSF was more than expected, the water truck and pump system eventually 
worked to clean each of the chambers. Despite that, corrosion is still a concern, as are the effects of 
freezing and thawing water which could collect in cavities of the BSF.  
The true efficacy of the storage will be seen in the spring. 
 

AHERC completed the field work for the debris detection device calibration in September, but has not yet 
begun data analysis and reporting AHERC completed the fish study in August and has completed some 
data analysis of the 2011 work. 

AHERC Debris Detection and Fish Study 

 

The RivGen™ TGU is on track for testing in Eastport Maine in March 2012.  Fabrication on the driveline 
components has begun; seals have been ordered, and the bearings are being ordered. ORPC has decided to 
re-use the Beta couplings, which will be “refurbished” starting in the end of December. ORPC’s 
engineering team in Maine has completed the turbine design and tooling fabrication will be completed by 
December, 31. The generator is nearly completed, as it is currently scheduled to be completed in early 
January and tested through the end of January at Comprehensive Power Inc. (CPI). Design for the chassis 
/frame is underway and will be complete by the end of December; fabrication of the frame is scheduled to 
begin before January. The design of the power electronics and the SCADA system is nearly complete, and 
most of the power electronics and instrumentation for the ET2 testing have been ordered.    

RivGen™ TGU 

 
4. Before and After Pictures: See Figures above please. 
 
Total Project Expenditures for the Project as of the end of the Reporting Period 
 
Total Project expenditures as of the end of 4Q2011 include the following: 
 

Denali Funds 
$483,322 
 
ORPC Alaska Share 
$760,323 
 
Total Expenditures to Date: $1,243,645 

 


	Hydrostatic (QC) Test, 10/17/11
	The goal of this test was to verify that the BSF was fabricated to specifications. Specifically, to verify that the main pontoons of the BSF were water-tight and that the riser tubes and air system worked to expel water from the main chambers.
	Land-Based Systems Test, 11/2-3/2011
	Figure 4: Fully Assembled BSF with trained air and water hoses
	Water-Based Systems Test, 11/3-4/2011
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