	AF_EE03_ Photovoltaic System Installations. 

Teacher’s Guide


1. Educational Objectives

This Training Activity’s educational objectives are:

· To be able to interpret photovoltaic installations and its components function. 

· To be able to interpret installations planes. 

· To be able to interpret electrical symbols in English, for instance, in a plane and be able to make an accurate budget. 

· To be able to interpret technical characteristics or specifications related to data sheet from different components.

· To be able to interpret security procedures when maintaining or repairing an electronic system installation or an electrical installation.

· To be able to identify and express different parts of an electrical project.

· To be able to identify an installation parts. 

· To be able to comprehend audiovisual material from the internet. 

· To be able to comprehend technical documentation of the installations. 

· To be able to comprehend different problems related to an installation and be able to expose unexpected problems that may appear. 

· To be able to comprehend instructions related to labour risk prevention. 

· To be able to make up procedures of actuations when a brake-down happens.

· To be able to write and speak in English to communicate with customers or clients, suppliers…etc.
2. Material Usage and Advices for the Teacher
It is recommended to be in a class equipped with computers with sound card available.

For each Unit, check the “Listen and Watch” document to practice your listening, speaking and writing comprehension and competence.

3. Methodology
As studying the theory concepts might be quite rough in English, it is recommended to do the activities at different moments of the subject. 

The activities can be done in pairs, but it is not recommended to make groups of 3 or more students,as they are designed to set the concepts easily.

Videos can be watched in the order you will find them or not. It will depend on the teacher’s criteria.

4. Evaluation
Reading and listening comprehension are a must to pass this course.

Thus, we can make a weighted average, giving these two concepts more importance. It is recommended to ponder as follows:

30% Reading comprehension 

30% Listening comprehension

15% Speaking

25% Writing

5. Others
ACTIVITIES KEYS:

UNIT 1

A1.1 Solar Radiation

· Highest level of radiation in Barcelona: Azimuth 0º, Elevation 35º

In Llançà, just from June to September: what azimuth and elevation will give us the highest level of radiation?
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Making the average for June, July and August, we can observe we can get the Llançà highest  level of radiation at

Azimuth 0º

Elevation 15º

We would obtain an Irradiation, 

G = 21,86 MJ / m2 / dia

A1.2 The sun movement

· The Escola del Treball of Barcelona’s latitude and longitude. 

+ 41,39  North

+ 2,15  East 

Barcelona is at the East of Greenwich Meridian 

On an April day at 8:00 a.m.  the sun will be at Elevation 30º; Azimuth =105º considering a 360º scale or 75ºE if we situate 0º at the south.

On an August day at the same hour  The same as April

· Calculate the declination on July 20, 2008.

July 20  n=201

Declination = 20,63º 

A1.3 Measurement Tools

                         Name 1:…Pyrheliometer..                            Name 2: …Pyranometer…

1) True
2) False 
3) True 
4) True 
5) False

UNIT 2

A2.1 PV Panels 

· The initial activity intends to learn the importance of panels surface, for the more panels the higher energy can be obtained, as well as the importance of a good orientation.

· STC => G = 1000 W/m2

η = 100 · Pmax / (G · A) = 100 · 1,9 / (1000 · 120x10- 4) = 15,8%

· Tc = Ta+[G·(NOCT-20)/800] = 25+[1000·(45-20)/800] = 56,25 ºC

A2.2 Batteries

· 60% |
 60%. 100% | 
20%

· Qd=2105/24=87,7 Ah/day; C=87,7·5/0,7 = 626,43 Ah; C=626,43/0,68=921,21Ah

A2.4 Inverters

· In an a.c. load the inverters efficiency must be taken into account when calculating the installation power consume, because it is a device that will represent a certain consume, therefore, a certain loss of voltage.

· A d.c. load does not need to convert the input signal because batteries and PV panels yields d.c.. Therefore, the efficiency can be considered of 100%

UNIT 3

· Guide the students in a supposed stand-alone project.

UNIT 4

· Guide the students in a supposed grid-tied project.

UNIT 6

· 1c, 2b, 3d, 4g, 5f, 6e, 7a, 8i, 9h.

· Owner; specialist/preventive; specialist/maintenance; water; circuit breaker; leakage current; modules; six

· 6; 12; 6;12; 24; 12, 12
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