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QUESTION 1 ;

A. Define the term Standard Operating Procedures (SOPs) bk
B. Explain the imporlance of S0Ps in the aperation of PV systems (% marks)
C. Explain the role of SCADA in moniloring and controlling solar powes systems
(% marks|
L. Given that a PV pana generates 250 W per module and a system has 20 modules,
calculate the tofal system capacily i4 rmarks)
E. A solar battery has an open-circuil voltage of 12,6V and a measured load voltage of
11.8V. Determine the voltage drop and explain its implications. (4 marks)
Total [20 marks]
QUESTION 2
A State four (4) key maintenance tasks for solar equipment {4 marks)
B. Explain the benefils of solar-powered agriculiural products, such as solar pumps and
sprinklers. (B marks]

C A solar TEI-I'IQEI'-H'IJDT requiras 400 '|.|'I,|'|'|_|'|;|a"rt|:| operate Eﬂ]mnﬂ? iz pm h!r a 100
solar panel, calculate the number of hours of suniight needed daily to sustain operation

{5 marks)
L. Solar lanterns have a batiery capacity of 1200maAh at 3.7V If a load consumes 300mA,
calculate how many hours the lantern will run before depletion. {5 marks)

-~
Total [20 marks]

QUESTION 3

A. Explain the differences between ground mount and rocf mount By syslems
(4 mariks]
B. Explain the importance of solar panel orientation and filt angle in maximizing energy
efficiency. {5 marks)
C. A PV module weighs 18 kg, and the mounting structure must suppon a total of 10
modules. Calculate the required support structure load capacity. (5 rrks]
D. A solar panel experiences 20% shading due to a nearby structure. If its nomal power
output is 200W, calculate the expected power reduction. (B marks)

Total [20 marks]
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QUESTION 4 -

A Describe the differences betwean home lighting Systenms and sireet lighting systerns
focusing on installation procedures {5 marks|

B Explain the staps involved in carrying out physical inspeclion hefore commissioning 3

solar sysiem. (5 marka)

£ A solar amay congists of 4 panels, each producing 30V. Calculate the tetal eutput voltage

in:

i, serieg,: T P ) .Fl'-"'.'. & 7 {2 marks)
i,  paraliel AR B RA A (2 marks)
. ! P ‘ﬂ J ] .l"_I- [/ £

iii. serigs-parallel iy, N (2 rmarks)

0. A system undergoes continuity besting am:l resistance is found to ba 20, If the applisd

voltage is 24V, calculate the expectad curent flow. (4 marks]
Total [20 marks]

CUESTION & .
&, Define solar energy (2 marks)
B. Describe the role of salar energy n renevable anergy solutens [4 marks)
C. Compare and contrast off-grid and Grid-tied systems (& marks)
0. State one (1) advantage and disadvantage of each system in 'C’ above.

{4 marks)

E A house consumes 5 kWhiday and operates on a stand-akone PY system. If the: region
has 5 peak sun howrs pm' day, cabculate the requlred EI:I|EI|I' panel capacity assuming BO0%

afficiency (5 marks)
¢ L= [
F {C o Total [20 marks]
'.-' i3 [ 2 J_'\.\_
QUESTIONE - X L
A, Explain three (3 distinctions between sengés, paraliel, and serigs- -parallel connections for
solar paneks. {6 mearks)
(4 marks)

8. Explain the operation of I-phasae inverters
C. A 48V solar battery bank is configured using 12\ lbatteries connected in senes. Calculate

the number of batierias requirad (5 marks)
D. A solar inverter has an inpul power of 1200W and operales -.-.nth an efficiency of 85%
Calculate the output power. | L.j 1.‘ T (5 marke)
.]_l.'."\"" 1'-:.Ln ':_ o

4 3 e F ™, , 1::":-.- L k_.“. Tﬂﬂi[ﬁﬂ“l’kl]
= EF 0 =

k(P4 Tl

b T ; 4



QUESTION 7

A

Describe the unit of solar energy received and axplain its significance in solar system
sizing (4 marks)
Explain the different solar PV system types by stating when each is most appropriate
6 marks)

A household uses 300W per appliance for 8 hours daily. Calculate the total watt-hour
consumption per day. (5 marks)
A PV module has a peak pewer rating of 250W and the system requires 5 kW of total
capacity. Calculate the number of modules required (3 marks)
Total [20 marks]

QUESTION &

A

B.

Describa the importance of hazard and shading assessments before installing a solar

sysiem, (5 marks)
Explain measuring tools used for site assessment and their Importance in determining
installation feasibility (5 marks)

- A site receives an average solar irradiation of 4 E\Whim®iday. If a sclar panel has an

efficiency of 20%. cakulate the energy generation potential per square meter (5 marks)
A 12V battery system is controlled by an MPPT charge confroller, which operates at 555

efficiency. If the batlery requires S00W of charging power, calculate the requirad inpuit

war. 2
power L= ¢ (5 marks)

+ Total [20m: )]



