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1. GENERAL  

The MWH Independent Engineer team, together with a representative of the Lower Churchill Mangement Corporation (LCMC) 

and SGS  attended project equipment inspection in Chengdu, at Andritz China Plant for the the Muskrat Falls project generat-

ing equipment in March, 13 through 16th 2015.  Richard Severs represented the LCMC while Nik Argirov and Carlos Calderaro 

represented the Independent Engineer. Representatives from Andritz Hydro were also present during the visit.  

Principal observations and comments on the active manufacturing works for those components in process as for those that 

were already assembled for testing are presented in the following paragraphs.  Labeled photographs are presented in Appen-

dix  No.1. 

2. TOWER ASSEMBLY 

The tower assembly consists of the entire assembly of the distributor mechanism. The bottom ring, head cover wicket gates, 

wicket gate links and levers, and gate ring were fully assembled. The height between facing plates of the bottom ring and 

head cover, has been controlled to be equal to the final height of the turbine at site. The assembly is completed with installed 

bushings of the wicket gates and sliding pads of the gate ring. The tower assembly has been finalized and testing of the oper-

ating mechanism has been performed utilizing jacks installed on the gate ring.  Additionall verifications were performed at the 

tower assembly as follows: 

¶ Wicket gate end clearance 

¶ Wicket gate trailing edge seal clearance  

¶ Wicket gate ring displacement for full opening of the wicket gate 

¶ Wicket gate opening between adjacent wicket gates  

¶ Possible interference of the mechanism in a full movement (open/close) of the wicket gates  

3. TURBINE RUNNER ASSEMBLY 

The turbine runner was in the process of assembly, however no testing was performed to date on the runner as the assembly 

was not completed and some interference correction was needed between the blade levers and the hub. Notwithstanding, the 

runner, was inspected in its condition by the Independent Engineer team. The quality records of the runner were made availa-

ble by the LCMC Quality Management Team and were reviewed by the Independent Engineer.  

4. STAY RING 

The stay ring of Unit ·# 1 was finished and ready to be shipped at site for installation. Stay rings belonging to other units were 

observed in different manufacturing stages during the plant visit. 
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5. DISCHARGE RING 

The discharge ring for Unit ·# 1 was fully fabricated and assembled. The discharge rings of the remaining units were in differ-

ent stages of the manufactuing process. 

6. WICKET GATES 

Wicket gates for Unit # 1 were fully manufactured and installed at the tower assembly. Wicket gates for remaining units were 

at different stages of the manufacturing process as shown in photos below. 

7. TURBINE AND GENERATOR SHAFT 

Turbine and generator shafts were at different stages of the manufacturing process as shown in photos provided in Appendix 

No. 1. 

8. HEAD COVER & BOTTOM RING  

The head cover and bottom ring for Unit #1 was finished and assembled together for the tower assembly. For the remaining 

units these parts were in different stages of the process. An important part of the process wtinessed by the IE was the simul-

taneous machining of the head cover and bottom ring with the same vertical boring-milling machine, to guarantee a correct 

alignment of the wicket gate bushings after the process is completed. 

9. COMMENTS AND CONCLUSIONS 

The following conclusions and comments are presented. 

¶ The IE team found the workmanship of the manufacturing work very good. The welding processes as well as the ma-

chining technology were found updated and of a good quality.  

¶ The process technology and machine tools used for manufacturing are of updated technology.  

¶ In general good safety procedures were observed during manufacturing with enforcement of the use of personal pro-

tection equipment by the operators.  

¶ The quality records of the inspected components showed a good traceability of the raw material upon its reception in-

to the plant. In particular steel plates were clearly marked and traced after flame cutting and during the manufacturing 

process.  

¶ Steel plates were stored in  a weather protected storage area.. 

¶ The IE requested a fatigue analysis of the discharge ring considering the rotating  blade pressure wave. Subsequent-

ly the IE reviewed a report  titled, Discharge Ring Calculation and Fatigue Analysis (MFA-AD-SD-3410-ME-H12-

0001-01) that was previously completed by LCMC. The analysis contained therein was based on a CFD simulation to 

generate the pressure field and FEA for the stress. As outlined in the report, the fatigue life was then evaluated based 

on ASME Section VIII criteria.  
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APPENDIX NO. 1 - PHOTOS 

Photos 

Muskrat Falls China Factory  Visit ï March 13 through 16 , 2015 

1. Tower Distributor Assembly 

 

 
Photo 1.1  Tower Installation and Assembly  (March 14, 2015) 

 

 
Photo 1.2  Tower Assembly - Upper Stem of Wicket Gate and Lever Mounted on Head Cover  (March 14, 2015) 
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Photo 1.3  Tower Assembly - Top View. Wicket Gate Levers, links and gate ring  (March 14, 2015) 

 

 

 
Photo 1.4  Tower Assembly - Top View. Wicket Gate Levers, links and gate ring  (March 14, 2015) 

 

 

 

 

 



  
 

  August 7, 2015 

25501457 5   

 
Photo 1.5  Tower Assembly - Wicket Gate Upper & Lower Lever & Link Connection  (March 14, 2015) 

 

 

 
Photo 1.6  Tower Assembly - Head Cover installation  (March 14, 2015) 
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Photo 1.7  Tower Assembly - Wicket Gate Lower Bushing / Bottom Ring Assembly  (March 14, 2015) 

 

2. Machining  

 

 
Photo 2.1  Wicket Gate Machining of end seal at leading edge  (March 14, 2015) 
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Photo 2.2  Head Cover and Bottom Ring Assembly during wicket gate hole precision boring process  (March 14, 2015) 

 

3. Stay Ring 

 

 

 
Photo 3.1  Stay Ring and Stay Vanes Bottom Flange / Stay Ring Unit # 1 ready for site shipment  (March 14, 2015) 

 



  
 

  August 7, 2015 

25501457 8   

 
Photo 3.2  Stay vanes for remaining units in manufacturing process  (March 14, 2015) 

 

 

 
Photo 3.3  Stay Vane after final machining of trailing and inlet edge  (March 14, 2015) 
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4. Discharge Ring 

 
Photo 4.1  Discharge ring (one sector) during manufacturing process  (March 14, 2015) 

 

 
Photo 4.2  Discharge ring (one sector) during manufacturing process  (March 14, 2015) 

 

 


