Module-3: Installing Solar Panel and Servicing Solar

Battery Charger

. CBLM-OU-CE-03-L2-V1

T T

SHLLS DEVELOPUENT)






- / 1 H - - 1 -
. ec@nsda.gov.bd

» www.nsda.gov.bd
. http:\\skillsportal.gov.bd


mailto:ec@nsda.gov.bd













Vi



.................................................................................... v
....................................................................................................................................... N
(Learning Outcome) - : L e ©
/ (Learning Activities) - : : e
(Information Sheet) - : L e Y

(Self Check)- : L 58
(Answer Key) - : PP N
(Task Sheet) - . : ( ) Y
(Task Sheet)- . : e ——— 5q
(Task Sheet)- . : L N2
(Learning OULCOME) = © e )
(Learning ACLIVITIES) - @1 W
(Information Sheet) - : SN
(Self-CheCK) - 1 e oe
(ANSWEr KBY) - 1 oY
(Task Sheet) - . : e 09
(Job Sheet) - . @ b
(Specification Sheet) - . © o5

(Job Sheet) - . 1 80
(Specification Sheet)- . : 89

(Learning Qutcome) - @ e —————— 8%
(Learning ACtiVities) - © 88
(Information Sheet) - : 8¢
(Self-Check) - © g3

(Answer Key) - & @Y
(Task Sheet)— . : eq
(Job Sheet) — . 1 (€3
(Specification Sheet) - : Ly

(Learning Qutcome) - @, LR
(Learning Activities) - : , Lo
(Information Sheet) - : L8
(Self-Check) - © e ——— s

(ANSWEr KBY)- & e Qo
(Task ShEet)- . 1 a3
(Task ShEet)- . & R
(Task Sheet)- . 1 QQ
(ReVieW OF COMPELENCY) ....c.eiviieiiriirieieie sttt q8

Vil



viii



OU-CE-03-L2-V1

® 6 rp v

¥ I 0L ¢ /H ® 6 p

v v v v v v v v v
g L 6 /" ® 6 L v o

: (Assessment Criteria)




3.
Q0.
0.
QW
Q0.
8.
QW@.
Q.
Q4.
Qb



(Learning Outcome) -

7O w3 T

PPE

ALY O ® Y D T

PPE

AN O ® Y D S




(Presentation)
(Lecture)
(Discussion)
(Demonstration)
(Guided Practice)

(Written Test)
(Demonstration)
(Oral Questioning)




(Learning Activities) - )

(Learning Activities)

/

(Resources / Special instructions)




(Information Sheet) - : ,

(Learning Objective): -

5. PPE
2.
9.
8.
c.
b,
Q.
5.5 PPE




SR

.9









°0.€

sunny side

sunny side

edge protector

pYo)

100 Ah



MA)

intersecting jaws

9



R






(Self Check)- :

o8



(Answer Key) - :

sunny side

0



(Task Sheet) - . : ( )

PPE
PPE




(Task Sheet)- . :

¥ & 2 & R > 6Ly

v v v
& v o

50,

9



(Task Sheet)- . :

ALY O ©® Y DT b R

S0,

o



(Learning Outcome) -

SR U S S S G R ST
Ay O Y D T bBla o O Y D T bR Ay O 0 Y D AN O Yy D b

o®



(Presentation)
(Lecture)
(Discussion)
(Demonstration)
(Guided Practice)

oL VIR ® 6 LY

(Written Test)
(Demonstration)
(Oral Questioning)

0




(Learning Activities) - :

(Learning Activities)

/

(Resources / Special instructions)

0




RS
SN
=30
2.8
R.¢
Y
.9

D

(Information Sheet) - :

(Learning Objective):

Photovoltatic Cell

Sunlighrt

Cover glass 7 ; / Current ——e

Solar Panel

Antireflection coating

Transparent adhesive

i

Current —

Solar Cell

Pp-n junction

Pp-type semiconductor

S}



(Phaysically and electrically) ,
)

, - (Subarray)

,  RV-

)



PV

Sun’s Path During Summer and Winter

= ~3 June 21
\I Decg;ﬁber
}East )
North
,//
Solar panel
(module)
/ G %
Area Under Curve = Solar Insolation
| !
1 kWim# 1 KWIm?

=

=

z Equal areaunder

n‘? the two cUyrves HHH

g

¢

1]

> Ti fDP
ime o
Time of Day Peak Sun Hours nd

38



) MPPT (Maximum Power Point Tracking) 2) PWM (Pulse
Width Modulation)

PWM Charge Controller

R



e ————
SOLAR CHARGE CONTROLLER
IY\PPIPT PLUS HYBRID

MPPT Charge Controller

\

: Lid Acid Battery

Y



- 100 Ah

um
sRONG MOMENT
« DURABLE

. Deep Cycle Solar Battery (Gel Type)

&3

PV PV

=9


https://www.alibaba.com/product-detail/Deep-Cycle-Solar-Battery-12v-250ah_60420290873.html

.

W



W



.9

Yo



DC Load

‘l‘rsolar Panel
Il

Charge Controller

AC Load

LG

.8

(Voc)
(Voc)
Voc
Voc
V curve
Short-Circuit
Current
Power from the Open-Circuit
solar module V‘;)'(.lg.»
/

y

Voltage Voc >

0d



Isc

Trina Solar- 600+ ,

, 25° C(77° F)

Pmax

3



.

OO



SAFETY PRECAUTIONS

PROTECTIVE EYE WEAR
HELMET

HIGH VISIBILITY SAFETY GLOVES
VEST

PROTECTIVE BOOTS

08



(Self-Check) - :

¢



(Answer Key) - :

% %

sunny side ( )

?

: ) MPPT (Maximum Power Point Tracking)
2) PWM (Pulse Width Modulation)

Y



(Task Sheet) - . :

A Y O ® Y ST b R

So.




(Job Sheet) - . :

PPE

¥ § 02 & R ® 6 p v

b



(Specification Sheet) - . :

Rlo|le v | v

GC |~ | |06 (Lo

o®




(Job Sheet) - . :

PPE

o.
.
GR
8.
¢.
.,
q.

80



(Specification Sheet) - . :

Rl®| 6| x|

G |R|® |6 (L |v

83




(Learning Outcome) -

Yo

A D O ©® Y 35 T b

AN O ® Y I T b

8



4. /
S.
6.
7. ;
8. /
9.
10.
S, (Presentation)
R (Lecture)
9, (Discussion)
8. (Demonstration)
€. (Guided Practice)
d. (Written Test)
R. (Demonstration)
O, (Oral Questioning)

89




(Learning Activities) - :

(Learning Activities)

/

(Resources / Special instructions)

88




(Information Sheet) - :

(Learning Obijective):
9.5
0.R
0.9

©.8 [

9.€

.Y

9.9

o.br /
9.8 -

9.50

R

8¢



0.

8Y



0.9

AVO

89

AVO

AVO




0.8

11.97V 40%

DC (PV)-

constant

11.87V 30%

constant

activity

8V



alc (

8%

~OS A0S

0LV 401
BT VAON'HT VAON'H




MOSFET

MOSFET
gate drain
MOSFET
D
T
G
O =
SOURCE(S) o
s
DRAIN(D)
GATE(G)
MOSFET SYMBOL OF MOSFET
: MOSFET

VAV EVEEVYEYRETRFFFTTIT FEREM

B\

AL

¢o



LED

LED LED
, LED
LED

: LED

0.¢

n DCII

0.y

multi ohm

show ,

secondery

@S



9.9

show

secondery

@

probe




A 2 8

A 2 8

@9



VR4

@8



(Self-Check) -

ce



(Answer Key) -

(PV)-

activity

@Y



(Task Sheet)— . :

S PPE
2 PPE
©

8.

(&

b,

q.

v. ()
3.

So.

€A



¥ & 2 & R > 06 Ly

¢ R ®» 6 LV

(Job Sheet)— . :

PPE

IIDCII

PPE

multi ohm

ey

How to Test a Battery Charger



5.

So.

5.

S.

2.

9O,

8. core
e. coil

b, winding
q -

b.

5.

So.

PPE

€



PPE

AN O ® Y ST

\le)



(Specification Sheet) -

Rl®|6 |~V

G |AR | |06 |Lo

SN




(Learning Outcome) - :

S
N

O
.
2.
9O,
8.
e.
L,
q. /
.
5. : : )
>
3
)}
>

I 3

S. (Presentation)

2. (Lecture)

o, (Discussion)

8. (Demonstration)

¢. (Guided Practice)
S. (Written Test)
2. (Demonstration)
© (Oral Questioning)

°N)




(Learning Activities) - :

(Learning Activities)

/

(Resources / Special instructions)

VO




(Information Sheet) - :

(Learning Obijective): -
8.5
8.R
8.9
8.5
()

8.

L8



8.9

Le



LY



L9



- LFP Battery Cabinet
e
PCS Bidirectional Converter

b



(Self-Check) - :

)



(Answer Key)- :

qo



(Task Sheet)- . :

PPE

7O ®» & I3 & b

a



T L6 R 2 6Ly

(Task Sheet)- . :

PPE

a3



T » 6 r 2 6 Ly

(Task Sheet)- . :

PPE

Qv



(Review of Competency)

q8




(Development of CBLM)

0dYQO-VYr0vdQq

- 05999-9b-doY

0598-99V8WHV

e




No oW

(Reference)

https://www.forbes.com/home-improvement/solar/what-is-a-solar-
array/#what_is_a_solar_array_section
https://www.renewsysworld.com/post/understanding-open-circuit-voltage-voc-and-
short-circuit-current-isc-in-solar-
panels#:~:text=The%200pen%?2Dcircuit%20voltage%20(Voc,produce%20under%20
standard%?20test%20conditions.
https://www.solar4rvs.com.au/buying/guide-to-understanding-solar-panel-specifications
https://www.altestore.com/blog/2016/04/how-do-i-read-specifications-of-my-solar-panel/
https://solvoltaics.com/solar-panel-vmp-vs-voc/
https://solarpowerprincep.com/solar-panel-short-circuit-current/
https://www.electronicsforu.com/market-verticals/solar/difference-nominal-voltage-voc-vmp-
isc-imp-solar-panels

Qv


https://www.forbes.com/home-improvement/solar/what-is-a-solar-array/#what_is_a_solar_array_section
https://www.forbes.com/home-improvement/solar/what-is-a-solar-array/#what_is_a_solar_array_section
https://www.renewsysworld.com/post/understanding-open-circuit-voltage-voc-and-short-circuit-current-isc-in-solar-panels#:~:text=The%20open%2Dcircuit%20voltage%20(Voc,produce%20under%20standard%20test%20conditions
https://www.renewsysworld.com/post/understanding-open-circuit-voltage-voc-and-short-circuit-current-isc-in-solar-panels#:~:text=The%20open%2Dcircuit%20voltage%20(Voc,produce%20under%20standard%20test%20conditions
https://www.renewsysworld.com/post/understanding-open-circuit-voltage-voc-and-short-circuit-current-isc-in-solar-panels#:~:text=The%20open%2Dcircuit%20voltage%20(Voc,produce%20under%20standard%20test%20conditions
https://www.renewsysworld.com/post/understanding-open-circuit-voltage-voc-and-short-circuit-current-isc-in-solar-panels#:~:text=The%20open%2Dcircuit%20voltage%20(Voc,produce%20under%20standard%20test%20conditions
https://www.solar4rvs.com.au/buying/guide-to-understanding-solar-panel-specifications
https://www.altestore.com/blog/2016/04/how-do-i-read-specifications-of-my-solar-panel/
https://solvoltaics.com/solar-panel-vmp-vs-voc/
https://solarpowerprincep.com/solar-panel-short-circuit-current/
https://www.electronicsforu.com/market-verticals/solar/difference-nominal-voltage-voc-vmp-isc-imp-solar-panels
https://www.electronicsforu.com/market-verticals/solar/difference-nominal-voltage-voc-vmp-isc-imp-solar-panels

