[bookmark: _GoBack]Appendix B. Survey guideline

	Plant Name and size: 

	PROVINCE NAME: 

	DISTRICT NAME: 



	DATE AND TIME OF INTERVIEW: 



	A. INFORMED CONSENT

	Greetings, My name is __________________________.  I am a PhD student under the African Center of Excellence in Energy and Sustainable Development.  This survey is a part of my research study on sustainability of small-scale hydropower plants in Rwanda. I would like to ask you a few questions.  All of your answers will be kept confidential, and will be used for research purposes only. You can stop the interview at any time and ask me for clarifications or to repeat the question as many times as you need. 

Do you have any questions for me now? 

The time the interview started is: _______ hour:  ________ 
minutes___________:                          Date:     ___________                    

                         Title of the contributor in the company -----------------------------

                     Signed by the contributor:		






	A. Plant type


	1. What is the generation type of plant?
	1. Run-of-river    
2. type of reservoir 


	2. What is the type of plant turbine?

	1. Reaction turbine  (Francis, Kaplan, Propeller)
2. Impulse turbine (Pelton, Turgo Wheel, Cross Flow)  



	3. Is generated electricity directly connected to the grid or is there an inverter?
	

	4. Is there a gearbox between shaft turbine and shaft of generator?
	 

	5. What is the plant  head (m)
	

	6. What is the flow rate of the river in rainy season?
	

	7. What is the flow rate of the river in dry season?
	


	B. Plant current status


	1. What is the turbine’s designed speed?
	

	2. What is the current turbine speed?
	

	3. Is the plant working or shut down?
	 

	4. If shut down, what factors contributed to shut down?
	

	5. What is the plant’s installed generation capacity?

	

	6. Is it generating at its full capacity?
	Yes 
No 

	7. If not, what is the cause? 

	

	C. Maintenance Questions

	1. Do you have a maintenance manual?
	

	2. Do you have technical training for technicians/plant operators?
	

	3. How did you learn to take care of the plant? 
	

	4. How often do you inspect the interior of the turbine?
	

	5. Who maintains the equipment?

	

	D. Technical problems


	1. What technical problems have you had in the last year?


	

	2. How often do you have to shut down/restart the machine? 

	

	3. Do you have planned stops?
	

	4. Do you have problems with unplanned blackouts?
	

	5. What is the longest blackout you have experienced?
	

	6. What are causing these? 

	

	7. Are there economic reasons why the plant stopped working/ is not working all the time?

	

	E. Repair questions


	1. Have you ever repaired the turbine?
	

	2. How many times you have repaired turbine since its operation?
	


	3. When was the last time you needed repair parts?

	

	4. Is there enough income from the users/customers to cover the cost of operation? To save for repair/reinvestments?

	


	5. If you need to make a large repair /replace components, where do you get the money? 

	


	6. Where do you buy spare parts?
	In country or oversea 
Oversea 

	F. Other sustainability problems

	1. Did you have any problems with the plant or the grid caused by factors that you/the operator could not control, like: 

	Examples:
a)  drought, wind, termites, lightning?
b) Theft or sabotage?
c) Social or political conflicts
d) Regulations?
e) Anything else?


	2. How important is the problem of silt wear on the turbine in relation to these other problems?
	


	3. Do you consider yourself to have enough knowledge about how to operate, maintain, and repair? 
If no: what training do you need?

	

	4. Did you need to bring in external technicians to assist with the repair?

	

	5. Sediment questions


	1. Does the plant have sediment basin systems?
	Yes/no, 

	2. If yes which type and size (m3)?

	


	3. What is the length of headrace channel (canal) (m)?
	

	4. Do you think sediments in the river water are causing malfunctioning of plant turbine? 
	

	5. Have you/others tried to address the problem of silt (soil erosion) in any way? What have you/they done and what was the result? Is there anything else you could do?

	



