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THE SCOPE

This study is aimed at comparing the behavior of 480 ég SAN!E&B!&
Santerno solar inverters over more than 3 years in
respect to a case study published by Client #1 in 2011.

Units analysed:

e No. 406 TG145, 100 kWac w/ LV transformer
e No. 74 TG385, 300 kWac w/o LV transformer

Total power installed: 63 MWac
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THE FINDINGS
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The data collected support the following:

» Santerno inverters Service Rates are substantially better than Client #1 suppliers.
* Design Service rates (MTBF) are validated.

* Designed Repair Time (MTTR) is validated



SANTERNO ASSISTANCE DATA
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91 repair calls have been recorded on the sample

population from September 2008 to date, with over 1400
combined years of inverter operation.
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SANTERNO CASE STUDY: SERVICE RATES & INVERTER YEAR

6 out of 100 inverters get a service call every year.

480 Inverters

Data Collection Period: 8/26/08 — 10/14/11

Total Inverter Years =480 * 3.05

10 working hours day means

Total Up Time in 1113 days

Total Service Cases

Cumulative Service Probability = 91 Events/480 Inverter

Service Rate (per Inverter-Year) = 91/1464
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= 1,113 days = 3.05 years
=>» 1,464 Inverter Years

=> 4,800 Hours

= 5.342 kH

= 91

= 0.19

=> 0.06



SERVICE RATES COMPARISON VS CLIENT #1 BENCHMARK
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SUNWAY TG — DESIGNED FOR RELIABILITY
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MTBF and MTTR value for solar inverters

Models MTBF [h] MTTR [h]
SUNWAY TG 150k 1.05
SUNWAY TG TE 150k 1.05

- MTBF has been proven by failure rates over the all installed products.

-« MTTR s the repair time in hours from when a trained person arrives in front of the inverter
with spare parts to when the inverter is repaired.



SANTERNO: DESIGN VS FIELD MTBF

Cumulative actual service probability = 0.19 % SAN!&&B!&
> the actual MTBF is 127kh.

Calculation details:

Actual MTBF = 127,000 h

X =3.05 Years = 26,718 h

1/A = 126,000 h

Actual probability = 1 - exp(- A * x) = 1 -exp(-26,718h/127,000h) = 0.19
Design MTBF = 150,000 h

X =3.05 Years = 26,718 h

1/A = 150,000 h

Design probability = 1 - exp(- A * X) = 1 - exp(-26,718h/150,000h) = 0.16

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 inverter repairs
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BENCHMARK AGAINST OUR COMPETITORS

Client #1: Calls for inverter repairs
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CONCLUSIONS
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Santerno design MTBF:

 The actual validated value is MTBF = 127 kh.
« This is several times better than the best supplier in Client #1 fleet.

 The Santerno MTBF implies an uptime of 99.9% in case service calls are
closed within 72 hours.

 The above conclusions were reached by analyzing a population of 460
machines in operation for 1,464 inverter years.
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