
Santerno inverter uptime: 
a case study and benchmark 

 



Objective of this study 

This study is aimed  to compare the historic behavior of 480 Santerno solar inverters Santerno over more than 3 years  
with respect to a case study pubblished by Sunedison in 2010 
 
Units analised: 
 
• No. 406  TG145,  100kWac w/     LV trafo 
• No.   74  TG385,  300kWac w/o   LV trafo 
 
    Total installed power :  63MWac 
 

PV Plants analised with Santerno 
 

1. Calasparra1 
2. Calasparra2 
3. Calasparra3 
4. Fuente Alamo1 
5. Fuente Alamo2 
6. Fuente Alamo3 
7. Ute La Sesa 
8. Solfuture Alcardete 

Benchmark: 



Results 

The data : 
 
Santerno: 
 
1- Santerno inverters Service Rates are betters than Sunedison  
    suppliers.  
2- Designed Service Rates (MTBF) are validate 
3- Designed Repair Time (MTTR) are validate 



PV plants analised  

Impianto Proprietario O&M Costruttore EPC 
Calasparra1 GA Solar GES GA Solar 

E:Apia XXI 
PC: GA Solar 

Calasparra2 Fotowatio GES GA Solar 
E:Apia XXI 
PC: GA Solar 
 

Calasparra3 Fotowatio GES GA Solar 
E:Apia XXI 
PC: GA Solar 
 

Fuente 
Alamo1 

Heliasetym GES GA Solar 
E:Apia XXI 
PC: GA Solar 
 

Fuente 
Alamo2 

Fotowatio GES GA Solar 
E:Apia XXI 
PC: GA Solar 
 

Fuente 
Alamo3 

Fotowatio GES GA Solar 
E:Apia XXI 
PC: GA Solar 
 

UTE la Sesa 
69% Comunidad 
Regantes 
31% Dalkia 

Viñaresol  
Dalkia 

Avanzit+ Viñaresol 
Avanzit+Dalkia 

Avanzit+ Viñaresol 
Avanzit+ Viñaresol 
 

Solfuture 
Alcardete 

50% Abantia 
50% Ga Solar 

Abantia 
GA Solar 

Abantia+GA Solar+UTE 
Comsa 

Abantia+GA-Solar+Comsa 
 



Santerno assistance data 

From September 2008 to October 2011 we registered 91 calls for 
downtime events in the plants that  on these analised 480 inverter with 
more than 1400 inverter years. 



Santerno case study:  Service Rates & Inverter years 

6 Inverter every 100 require 1 repair  year 
 
480 Inverter 
 
Commisioning:  26 Agosto 2008 
 
Data collected up to  October 14th 2011           1113 days  = 3,05 Years 
 
Total Inverter Yeras = 480*3,05                          1464 inverter years 
 
10 working hours each day means              4800 hours 
 
Total UP TIME in 1113 days               5.342 kH 
 
Total calls to repair                                             91 
 
Probability to repair   =   91 Events/ 480 Inverter        0,19 
 
Repair rate (per Inverter-year) = 91/1464            0,06 



Sunway TG – designed for uptime ! 

  Designed MTBF has been validated by hystorical data on operating PV fields ! 

 MTTR is the repair time in hours that one skilled technician take from when he is 
in front of the inverter cabinet with all tools, instruments and spare parts 

 Model MTBF [h] MTTR [h] 

SUNWAY TG  150k 1.05 

SUNWAY TG TE 150k 1.05 

Designed MTBF and MTTR for solar inverters 



Santerno: design vs field MTBF 

Real probability to repair =   0,19 
 
 Actual  MTBF is 127kh  

Design    MTBF                     = 150000 h 
X     = 3,05 anni                     =    26718 h 
1/λ                                          = 150000 h 
Designed Probability           =  1- exp(- λ *x) = 1- exp(-26718h/ 150000h) = 0,16 

Dettagli del calcolo: 
Real   MTBF                         = 127000 h 
X     = 3,05 anni                    =    26718 h 
1/λ                                         = 126000 h 
Probability                =  1- exp(- λ *x) = 1- exp(-26718h/ 127000h) = 0,19 

http://en.wikipedia.org/wiki/Exponential_distribution 
 

http://en.wikipedia.org/wiki/Exponential_distribution


Benchmark against our competitors 
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Santerno: Calls for inverters repair 



Benchmark against our competitors 

SunEdison: Call for inverter repairs 



SUNTERNO UPTIME – 1/3 

MTTR   =   29.63 Minuti 

Uptime : 

    (1-111,12h/5342kh)  =  99,998 %  

Case #1:  Spare parts available in the field,  skilled technicians in the field 

Total Downtime =  29,63*90 Min = 2667 Min = 111,12 h 

(Mean Time To Repair: skilled technician ) 



SUNTERNO UPTIME – 2/3 

Caso #2: Spare parts available in the field,  23 ours to arrive in the field 

MTTR   =   24 h   

Uptime : 

    (1-2160h/5342kh)  =  99,96 %  

Total Downtime =  24h*90 = 2160 h 



SANTERNO UPTIME – 3/3 

MTTR   =   72 h 

Uptime : 

    1-6480h/5342kh  =  99,87 %  

Total Downtime =  72h*90 = 6480 h 

Case #3:  48 hours to get spare parts,  23 hours to arrive in the field 



SANTERNO UPTIME – 3/3 
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SunEdison vs Santerno 

Inverter years 

33 
234 87 

411 

1464 

56 

8 plants in 
Spain 

Data from: Sunedison, Santerno 
Hypotesis:  same MTTR for all the brands 

99,9% 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14

