Enphase Micro-inverter Suggested Lesson Plan

Introduction to Micro-inverters

Objective
The purpose of this section is to provide students a brief overview of the micro-inverter technology and what benefits it provides. 

Time
This section should take approximately 1¼ hours to cover:


Content:
45 minutes


Q & A:

15 minutes


Test:

15 minutes

Content

a. Micro-inverter Definition

b. Micro-inverter Value Proposition

i. Productivity

1. Dust, debris, shade

2. Orientation

3. Module mismatch

4. Burst Mode

5. Site Examples

ii. Reliability

1. Unit Reliability

2. System Reliability

3. Enphase Entrust program

iii. Smarter Design, Installation, Management

1. Simplified design

a. No string sizing

b. Any combination of modules

c. Maximize roof space

d. No more DC balance of system

e. Expandability

f. Simple installation

c. Key Elements

i. Micro-inverter

ii. Communications Gateway

iii. Enlighten monitoring & analysis system

Sample Test Questions
We recommend selecting 10 of the following questions to test understanding. The correct answers are indicated in red. 

· What are the two primary functions of an inverter?

A. Convert from AC to DC; MPPT

B. Convert from DC to AC; MTBF

C. Convert from AC to DC; MTBF

D. Convert from DC to AC; MPPT

E. None of the above

· What are the benefits of the Enphase Micro-inverter System?

A. Productive

B. Reliable

C. Smart

D. All of the above

E. None of the above

· Which of the following is not a typical site challenge?
A. Shade
B. Roof orientation
C. Roof size
D. Roof color

E. Debris
· What is the “Christmas Light effect” in solar arrays installed with traditional central inverters?
A. Solar modules are connected in series strings so if one module goes out, it causes the rest of the string to go out. 

B. Solar modules produce more power during cold weather, so production at Christmas time in the Northern Hemisphere is typically higher. 

C. Large numbers of Christmas lights on roofs surrounding a solar array can cause the array to produce power at night.

D. Not securing the cables on your solar array can cause a tangle similar to Christmas light cords. 

E. None of the above
· How does module mismatch affect traditional inverter systems?
A. Power production is determined by the highest-performing module
B. Mismatched modules will cause the solar array to not function at all
C. Power production is determined by the lowest-performing module
D. Installing a module with a higher rating will cause all other modules to increase production
E. Module mismatch has no effect
· What is the Enphase Burst Mode technology?
A. A technology that balances out power production by bursting power from the highest-producing module

B. A technology that enables 0.5% - 1.0% additional energy harvest by accelerating the bursts of energy to the grid

C. A technology that enables 0.5% - 1.0% additional energy harvest by reducing the spikes in temperature that affect power production

D. A technology that enables 0.5% - 1.0% additional energy harvest by storing energy in the inverter and then bursting it to the grid when there is sufficient energy to release a few line cycles.  

E. None of the above
· What is the energy harvest gain from an Enphase Energy Micro-inverter System compared to a traditional system?
A. 5 – 10%
B. 10 – 15%
C. 15 – 20%
D. 5 – 25%
E. Greater than 25%
· What is the operating range of an Enphase Micro-inverter?
A. -20o to 50oC
B. -20o to 65oC
C. -40o to 50oC
D. -40o to 60oC
E. -40o to 65oC
· What is the NEMA rating of an Enphase micro-inverter?

A. NEMA3

B. NEMA3R

C. NEMA4

D. NEMA5

E. NEMA6
· Why is the Enphase Micro-inverter a more reliable system?

A. No single point of system failure

B. Distributed thermal footprint provides higher unit reliability

C. No fans or moving parts

D. Problems isolated to a small fraction of the array

E. All of the above
· What is the MTBF (Mean Time Between Failures) of an Enphase Micro-inverter?

A. 119 years

B. 256 years

C. 360 years

D. 365 days

E. 365 years

· Which of the following is not a feature of the Enphase Entrust protection plan?

A. Rapid Replacement

B. 100% Uptime Guarantee

C. 10-year standard limited warranty

D. No phone troubleshooting required

E. 15-year standard limited warranty

· True or False: The Enphase Micro-inverter Systems reduces the cost of installation because it replaces expensive AC equipment with inexpensive DC equipment. 

· Which of the following is not a reason why Enphase simplifies installation?

A. Quickly mounts on the PV racking

B. Eliminates the need for a junction box

C. Low-voltage AC instead of high-voltage DC

D. No conduit runs inside of the array

E. No large inverter to locate or install 

· What is the typical Balance of System and labor savings for an Enphase Micro-inverter System installation?

A. Up to 12%

B. Up to 14%

C. Up to 15%

D. Up to 16%

E. Up to 20%

· Enphase Micro-inverters have a CEC efficiency rating of:

A. 94%

B. 94.5%

C. 95%

D. 95.5%

E. 96%

· What are the three components of an Enphase Micro-inverter System?

A. Ethernet Router

B. Enlighten monitoring & analysis software

C. Web-enabled meter

D. Envoy communications gateway

E. Micro-inverter
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