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Solar Electricity Power 
 
 
 
 

Solar Panel 

 

When the sun shines on 
the solar panels, direct 
current electricity is 
produced. 

 

1 
12V D.C.
 

e house. 

Wires transfer the 
electricity from the 
solar panels to the 
controller in th



 
 
 

Functions of main appliances  
 

 

Loads 

Wires 

Wires carry the electricity 
into the home and loads. 

 
 

The battery stores 
the electricity for 
use during the time 
without sun light. 

Battery 

Controller  
 
 The controller brings the 

electricity to the battery from 
the panel and transfer the 
electricity to the loads.  

 
The system is 12V. DC. 
The all load must be 12V. 
DC. Never use 220V. AC.  

 
 
 
 

Do not use the electricity too 
much. Otherwise the battery will 
be quickly damaged, which will 
cost a lot.  
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Solar Panel = Photovoltaic 
 

 
 

1. Do not remove the panel 

2. Do not throw stones at the Panel 

3. Do not hang anything on the cable 
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Battery 
 

 
 
 
 
 
 
 
 
 
 

1. Put the Battery on flat base (wood or brick) 
2. Battery contains harmful acid liquid 

 Open the window above the battery  
 Never let children close to the battery 
 Never keep livestock in the room  

3.  Do not touch nor move battery 
4.  Do not put anything on the battery 
5.  Do not put fire nor heat near the battery 
6.  Do not use the battery for other purposes 
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Battery Check  
 

 

Upper 
Level 

Lower 

 
 

1. Check the level of electrolyte on the vessel 
 The level should be between two lines 

 
2. If the level is under lower line, stop using the 

Power and ask Operators to fill distilled 
water. 
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Controller 
 

 
 

“CHARGING” Light “ACTIVATED” Light 

 

1. CHARGING Light  
ON : The battery is charging 

 
2. ACTIVATED Light 

ON : The battery is at a Low Voltage  
 : User can not use ANY LOAD at all.  
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Load 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

L

1
 
2
 
3

C

Light Radio DC-DC Adapter 
oads must be 12V / DC.  Not 240V / AC 

.

.

.

onnect plug properly： 
Use supplied plug & DC-DC Adapter only 
 Bulbs to be clean  

 Broken bulbs to be replaced  

 In case of replacement of the lights and 
purchase of Radio / TV, ask Operator’s 
advices for specification to purchase  
7 



 
 
 

Load Pattern 

Light 

 

One Light : 7 hours 

Two Lights  : 4 + 3 hours 

Tree Lights : 3+2+2 hours 

Daily Use 

 

Light + Radio 
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Daily Use  
Light 1 : 4 hours 
Two Lights  : 3 + 2 hours 

Radio : 2 hours 

Light + B/W TV 

Two Lights  : 3 + 2 hours 

B/W TV   : 1 hour 

Daily Use 



 
 
 

 

General Rule for Users 
 
 Careful & Appropriate Manners for daily use 

 
 Payment duty 

 Initial payment Bs 700 / Total 
 Monthly charge Bs 22 or 30/ Month 

 
 
 

Do 
 Keep using PV System all the year in the same level of 

use (Battery must be charged constantly) 

 Observe liquid level on the battery indication 

 Keep the hours in use along to the following table 

 
LIGHT 
RADIO 
B/W TV 

: 15 W 
: 15 W / Max. 2 hrs 
: 20 W / Max. 1 hr. Pattern of Loads Use 

 
LOADS  

 
USE 

POWER (W) 

USE (hours) 

TOTAL (Wh) 

ONE 

15 

7 

105 

TWO 

15+15 

4+3 

105 

THREE 

15+15+15 

3+2+2 

105 

 
 

LIGHT+RADIO 

15+15+15 

3+2+2 

105 

 
 

LIGHT+TV 

15+15+20 

3+2+1 

95 

LIGHTS 
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 Using loads too much may cause inconvenience of 
load disconnected by controller at any time. 

 Report the trouble to Technical stuff and Chief of 
Community to inform to Operator 

 

Do not  
 Do not touch and move anything except lights and 

switches 

 Do not let children go closer to the battery 

 Do not touch anything especially in case of trouble 

 Do not come close to any part of the total system in 
case of the thunder lighting 

 

Punishment  
 To remove the PV System in case of inappropriate Use 

 

System Transfer 

 The system to be removed on the Prefecture’s 
responsibility with Grid line connected 
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Solar Electric Power  
 
 
 

 
 

Wires transfer the 
electricity from the 
solar panels to the 
controller in the house. 

12V D.C. 

Solar Panel 

When the sun shines on 
the solar panels, direct 
current electricity is 
produced. 
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Functions of main appliances 
 

 

Loads 

Wires 

Wires carry the electricity 
into the home and loads. 

The battery stores 
the electricity for use 
during the time 
without sun light. 

Battery 

 
 Controller 
 

The controller brings the 
electricity to the battery  
from the panel and transfer 
the electricity to the loads.  

 
 
 
 The system is 12V. DC. 

The all load must be 12V. 
DC. Never use 220V. AC.  

 
  

 
 

Do not use the electricity too
much. Otherwise the battery 
will be quickly damaged, 
which will cost a lot.  
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Maintenance Schedule 
 
 

Weekly : By Users 

 Observe battery water level 

 

Monthly : 

 Wipe bulbs with dry cloth   

 Inspect panel for broken  

 Wash panel surface  

 Check and add water to the battery electrolyte 

 Wipe top of battery 

 Equalize batteries in case that Specific Gravity 
difference seen between cells 

 Inspect controller for proper light indication        

 

Annually : 

 Check array wiring for physical damage, mounting 
hardware for tightness 

 Inspect wiring for poor connections 

 Inspect battery terminals for corrosion. Clean and 
put grease as needed 
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Solar Panel  
 

 
 

 
 1. Check the glass on the PV is not broken 

2. Wash module surface as needed using soft cloth 
and pure water 
 Clean in early morning or evening when the sun 

is below the horizon 

3. Check that all bolts are secure and that the 
structure is well attached to pole  

4. Examine all wiring connection for corrosion or 
looseness 
 Clean and tighten 

5.  Check that junction boxes are covered 

6.  Inspect module for cells condition 
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Battery  
 

 

n 

Ventilation 

 
1. water level in every ce

 Fill the distillated wate

1. Check the base to be u
and assist users to fix w

 
2. Make sure nothing to be
 
3. Check the ventilation fu 

 

Nothing to be above Battery 
except window for ventilatio
Wood 
or Brick 

ll 

r to the level indica

nder the battery. If not, tell 
ood or brick  

 above the battery 

nction above the battery 

ted 
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Level 
Lower 

Upper 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Check the level of electrolyte  
  The level should be between two lines 
  Switch off all load in case of the level below the 

low line 
 
5. Inspect terminals for corrosion and loosened cable 

connections 
 
6. Clean and tighten as necessary 
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Caution 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

 Do not get liquid on 
clothes, skin or eyes 
 Wash any exposed skin 

or eyes with water for at 
least 10 minutes and see 
a doctor 

 Do not wear metallic 
jewelry 

 Do not sparks 
 Do not bring burning 

materials 
(including cigarettes) 

 
 
 

7.  Check battery every month  
 Select a calm day to prevent dust getting into 

battery 
 Time is late morning on a sunny day 

 
8.  Battery must be serviced only after charging and 

the acid inside is bubbling 
 Wear gloves & eye protector 
 Turn off breaker 
 Carefully remove battery cap 

 
9.  Add the distillated water to the cells as needed 

 Filling up to the inside ring marked in red above 
 Use distilled water only 
 Replace battery cap 

 
10. After filling the water anti-oxidant grease to expose 

wire and terminals 
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1.100-1.200 

1.200-1.250 

1.250-1.300 

Necessary to charge 

Specific Gravity 

Charged enough 

Hydrometer 

 
 
 
 
 
 
 
 
 
 
 
 
 

11. Measure specific gravity of all cells using 
hydrometer 

 Specific Gravity   
 1.100-1.200 : Necessary to charged 

 Specific Gravity   
 1.250-1.300 : Charged enough 

 Equalize batteries in case that Specific Gravity 
difference seen between cells 
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12. Check followings 
 Never let children close to the battery 
 Never keep livestock in the room  
 Do not move battery 
 Do not put anything on the battery 
 Do not put fire nor heat near the battery 
 Do not use the battery for other purposes 
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Controller 
 

 

“CHARGING” Light “ACTIVATED” Light 

 
 

1. CHARGING Light  
ON : The battery is charging 
Check the battery is charging 

 
2. ACTIVATED Light 

ON : The battery is at a Low Voltage  
 : Users can not use ANY LOAD at all 
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Load 
 

 

Light Radio 

 

 
Loads must be 

1. Bulbs to be clean  
 
2. Broken bulbs to be replaced  
 
3. In case of replacement of the lights and 

purchase of Radio / TV, ask Operator’s 
advices for specification to purchase  

Connect plug properly： 
Use supplied plug & DC-DC Adapter only 

DC-DC Adapter 

12V / DC.  Not 240V / AC 
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Load Pattern ( Recommendation to users ) 
 

Light 

 

One Light : 7 hours 

Two Lights  : 4 + 3 hours 

Tree Lights : 3+2+2 hours 

Daily Use 

 

Light + Radio 
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Daily Use  
Light 1 : 4 hours 
Two Lights  : 3 + 2 hours 
Radio : 2 hours 

Light + B/W TV 

Two Lights  : 3 + 2 hours 

B/W TV   : 1 hour 

Daily Use 



 
 

 

Wiring & Fixtures 
 

 

 All appliances remain as 
the original 

 
 Wiring connection for 

corrosion 
 
 Wiring connection 

fastened tight 
 

 Wire covering in normal  
 
 
 Breakers function 

 
 
 Switch function 

 Remove 
 
 
 Clean 

 
 
 Fasten 

 
 
 Taping 

 
 
 Repair or 

Replace 
 
 Repair or 

Replace 

 

Checking Points To be done 
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Annex 

 

General Rule for Users 
 
 Careful & Appropriate Manners for daily use 

 
 Payment duty 

 Initial payment Bs 700 / Total 
 Monthly charge Bs 22 or 30/ Month 

 
 
 

Do 
 Keep using PV System all the year in the same level of 

use (Battery must be charged constantly) 

 Observe liquid level on the battery indication 

 Keep the hours in use along to the following table 
 

LIGHT 
RADIO 
B/W TV 

: 15 W 
: 15 W / Max. 2 hrs 
: 20 W / Max. 1 hr. Pattern of Loads Use 

 
LOADS  

 
USE 

POWER (W) 

USE (hours) 

TOTAL (Wh) 

ONE 

15 

7 

105 

TWO 

15+15 

4+3 

105 

THREE 

15+15+15 

3+2+2 

105 

 
 

LIGHT+RADIO 

15+15+15 

3+2+2 

105 

 
 

LIGHT+TV 

15+15+20 

3+2+1 

95 

LIGHTS 
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 Using loads too much may cause inconvenience of 
load disconnected by controller at any time. 

 Report the trouble to Technical stuff and Chief of 
Community to inform to Operator 

 

Do not  
 Do not touch and move anything except lights and 

switches 

 Do not let children go closer to the battery 

 Do not touch anything especially in case of trouble 

 Do not come close to any part of the total system in 
case of the thunder lighting 

 

Punishment  
 To remove the PV System in case of inappropriate Use 

 

System Transfer 

 The system to be removed on the Prefecture’s 
responsibility with Grid line connected 
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Attachment 3 
 

 
PV SYSTEM SERVICE CONTRACT 

 
INITIAL PAYMENT 

 
RESIDENTIAL CATEGORY 

 
Let it be clearly understood by the present Private contract that with the simple signature reconnaissance 
it will be able to be raised to public instrument and is subscribed between PREFECTURA DE LA PAZ 
represented by _____________________________________, who from this point will be called simply 
“PREFECTURE” and the subscriber Sr. ____________ ____________ ____________ who from this 
point will be called “USER” declare and agree the following: 
 
 FIRST. - General Conditions of Equipment Supply. - 
PREFECTURE will provide PV panel, pole and holder of PV panel, charge controller, battery, cable and 
related fixtures, which belong to the “PREFECTURE”, the maintenance for this equipment will be of 
the “ADMINISTRATOR” responsibility, “PREFECTURE” will also provide with three fluorescent 
lamps, cable and fixtures to be set inside the house, for which the “USER” will pay an “INITIAL 
PAYMENT” of Bs. 700 
 
The items to be paid   (three fluorescent lamps, cable and fixtures inside the house), belong to the 
“USER”, and the care and maintenance of them are his responsibility. 
 
SECOND. – Payment conditions.- 
Payment of  Bs. 700  will be done  by the “USER” to the “PREFECTURE”, according  to the following 
schedule: 
First Payment on   April 30, 2000 Bs. ........... 
Second Payment  on  December 30, 2000 Bs............ 
Third Payment on   April 30, 2001 Bs. .......... 
 
THIRD–Technical Assistance. - 
The 55W Siemens SM55 PV System, Polarized Cable #10, the ASC Charge Regulator for PV Systems 
and the TOYO Battery will all be of entire responsibility of the “ADMINISTRATOR” regarding its 
maintenance. The “USER” will be responsible for the internal installations and must comply with the 
technical recommendations established by the “ADMINISTRATOR”. 
 
FOURTH. - Payment method. – 
The “INITIAL PAYMENT” will be carried out in national currency at the “PREFECTURE” office or 
at the account available for such purpose. 
 
FIFTH. -Responsibilities. - 
The “ADMINISTRATOR” will not assume any responsibility for the internal installations of the 
“USER”, and if the “USER” performs alterations or defective connections that can cause harm to the 
equipment that is responsibility of the “ADMINISTRATOR” he will be able to remove the equipment 
definitely from the household and will impose fines and sanctions established according to the law. 
 
SIXTH. - Payment delay. - 
If the “USER” doesn’t pay, within 30 days of  date, it will be in Delay without requirement by part of the 
“ADMINISTRATOR” and he will suspend the electrical energy supply without notice, removing at once 
the installations with all its accessories, which will remain to the disposition of the 
“ADMINISTRATOR” to be installed in other household that can comply with the acquired obligations, 
and will be able to initiate legal action for the debt, by the coercive way. 
 
SEVENTH. - Validity. - 
The present contract will come into force from the subscription date, being the “USER” able to demand 
the cancellation of the contract with an official notice to the “PREFECTURE” with at least one month of 
anticipation, leaving the “PREFECTURE” free of the obligation to reestablish the service again.
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EIGHTH -Acceptation. - 
As a signal of acceptation of all the clauses stipulated in this contract; we sign as the representatives 
authorized from the “PREFECTURE” and the “USER”. 
 

Prov. Aroma Dpto. La Paz, September 14, 1999 
 

EMPRESA DE LUZ Y FUERZA AROMA 
PV SYSTEM SERVICE CONTRACT 

 
 
User...................................... Tariff.........RESIDENTIAL       ACCOUNT............................ 
ID.......................   Telephone................... 
Address................................................................................................................ 
 
 
 
......................................RESIDENTIAL...................................... 
Energy Usage 
 
 
 
..................................................................  .................................................................. 
“USER”     PREFECTURE REPRESENTATIVE 
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Attachment 4 
 
 

PV SYSTEM SERVICE CONTRACT 
 

POWER TARIFF 
 

RESIDENTIAL CATEGORY 
 
Let it be clearly understood by the present Private contract that with the simple signature reconnaissance 
it will be able to be raised to public instrument and is subscribed between EMPRESA DE LUZ Y 
FUERZA AROMA S.A. represented by its General Manager Ing. Lutgardo Alvarez Garay, who from 
this point will be called simply “ADMINISTRATOR” and the subscriber Sr. ____________ 
____________ ____________ who from this point will be called “USER” declare and agree the 
following: 
 
 FIRST. - General Conditions of Energy Supply. - 
The “ADMINISTRATOR” will take care of all maintenance works on the PV system that supplies 
electrical energy at the “USER” point of consumption, which is enabled for such purpose. The energy 
supply will be 12V continuos current. 
 
The energy supply will be continuous, except when power down occurs for reasons beyond of the 
“ADMINISTRATOR’s” control, or when the “ADMINISTRATOR” considers that it is necessary to 
perform operations, maintenance or replacements in the installations. 
 
The Power that is available to the “USER” is limited to three 15W lamps, one power outlet for a TV 
and/or radio, having the user to economize the energy when it is unnecessary. Before connecting any 
additional load to the PV System, the “USER” will have to consult the “ADMINISTRATOR” and it will 
be approved if there is enough power available from the system. 
 
SECOND. - Limitations. - 
The service under this category, is destined to users of residential type for PV Systems. 
 
THIRD. -Measurement. - 
The energy consumption is limited solely by the installed equipment capacity and the “User” shall pay a 
fixed tariff that is initially fixed at Bs. 30.00 (Thirty 00/100 Bolivianos.) 
 
FOURTH. - Technical Assistance. - 
The 55W Siemens SM55 PV System, Polarized Cable #10, the ASC Charge Regulator for PV Systems 
and the TOYO Battery will all be of entire responsibility of the “ADMINISTRATOR” regarding its 
maintenance. The internal installations will be responsibility of the “USER”, and the user must comply 
with the technical recommendations established by the “ADMINISTRATOR”. 
 
FIFTH. - Tariff. - 
As indicated in the third clause of the present contract, the fixed monthly tariff that the “USER” shall pay 
will be Bs. 30.00 (00/100 Bolivianos.) 
This tariff can be readjusted annually according to the inflation registered in the Country. 
 
SIXTH. - Payment method. - 
The monthly payment will be carried out in national currency at the “ADMINISTRATOR” office or at 
the account available for such purpose. 
If there is disagreement with the invoice, the “USER” must first pay before he can demand, establishing a 
90-day period for the reception of the demand at the administrative office of the “ADMINISTRATOR” 
in Patacamaya. 
 
SEVENTH. -Responsibilities. - 
The “ADMINISTRATOR” will not be responsible for power downs of the electrical energy supply 
caused by fortuity reasons that are out of his control. 
The “USER” will have to check its protection in the main feeder. 
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The “ADMINISTRATOR” will not assume any responsibility for the internal installations of the 
“USER”, and if the “USER” performs alterations or defective connections that can cause harm to the 
equipment that is responsibility of the “ADMINISTRATOR” he will be able to remove the equipment 
definitely from the household and will impose fines and sanctions established according to the law. 
 
EIGHTH. - Payment delay. - 
If the “USER” doesn’t pay the monthly service invoice, within 30 days of the invoice emission date, it 
will be in Delay without requirement by part of the “ADMINISTRATOR” and he will suspend the 
electrical energy supply without notice, removing at once the installations with all its accessories, which 
will remain to the disposition of the “ADMINISTRATOR” to be installed in other household that can 
comply with the acquired obligations, and will be able to initiate legal action for the debt, by the coercive 
way. 
 
NINTH. - Validity. - 
The present contract will come into force from the subscription date, being the “USER” able to demand 
the cancellation of the contract with an official notice to the “ADMINISTRATOR” with at least one 
month of anticipation, leaving the “ADMINISTRATOR” free of the obligation to reestablish the 
contract again. 
 
TENTH. -Acceptation. - 
As a signal of acceptation of all the clauses stipulated in this contract; we sign the representative 
authorized of the “ADMINISTRATOR” and the “USER”. 
 

Prov. Aroma Dpto. La Paz, September 14, 1999 
 

EMPRESA DE LUZ Y FUERZA AROMA 
PV SYSTEM SERVICE CONTRACT 

 
 
User...................................... Tariff.........RESIDENTIAL       ACCOUNT............................ 
ID.......................   Telephone................... 
Address................................................................................................................ 
 
 
 
......................................RESIDENTIAL...................................... 
Energy Usage 
 
 
 
..................................................................  .................................................................. 
“USER”     ELFA S.A. REPRESENTATIVE 
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            FECHA:    11  /  2000      
 MENSUAL  

 Hoja itoreo - Formulario A-b (REC) 

 Tec. Antonio Llusco   
 Ing. Carlos Lopez     

                P : Adjuntar reporte detallado 
          AGO               OCT                    
     0/10           0/10                    
       0/10                 0/10                    
        1/10                2/10                    
l       0/10              0/10                    

         1/10        
                      
                      
         1/10        
        0/10       
                      
 01  /   
 

de Mon

      
      

roblema
SEP   
0/10   

 0/10   
0/10   
0/10   
0/10             1/10                    
                                          
                                           

1/10          1/10                    
0/10             0/10                    

                                           

Attachm
ent 5
Para JICA STUDY TEAM                        
        
  
Reporte para el  CER:  CALTECA 

Monitoreo para O. / Mantenimiento

Hecho por:  Operador ( ELFA S.A. )  Nombre: 
Revisado por: Prefectura ( La Paz )   Nombre: 
  

Inspeccion del Sistema y Artefactos 

 

 

 
 

Sistema Inspeccion        
A :  FV     Problema/ Inspeccion total    
B : Controlador  Problema/ Inspeccion total    
C : Bateria     Problema/ Inspeccion total    
D : Poste y Sujetador Problema/ Inspeccion tota
 
Artefactos 
A : Luz      Problema/ Inspeccion total    
B : Luz       Problema/ Inspeccion total    
C : Luz       Problema/ Inspeccion total    
D : Radio      Problema/ Inspeccion total    
E : R. Cassette  Problema/ Inspeccion total    
F : B/N TV     Problema/ Inspeccion total    
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Adjunto para JICA STUDY TEAM                              FECHA: /    11  /  2000           
                        MENSUAL   

  
Nombre de la familia:  Quispe  Tola  Miguel    (Numero del Sistema: C                ) 

Monitoreo para O. / Mantenimiento Repo Problemas – Formulario A - c 

   CER/ Canton / Comunidad:    CALTECA      /     CALTECA       LTECA          
Revisado por: Operador (ELFA ) Nombre :  Tec. Antonio Llusco       
Checked by: Prefecture (La Paz ) Nombre :  Ing. Carlos Lopez          

Problema: Fecha del problema :   14   /  08    /  2000  

32 

Con el Sistema  ( Item :                                            ) 
Con los artefactos ( Item :                                            ) 

Situacion                         Motivo                             ccion  

I 

 

Insta 

 
 

  

 
 Usual Instalation   

 
Low level battery´s water 

 
Increase water 

Attachm
ent 6 
    01  

L-S-007 

rte de 

 /    CA
         
        

    
        
        
       A



Adjunto para JICA STUDY TEAM                              FECHA: /    11  /  2000           
                        MENSUAL   

  
Nombre de la familia:  Quispe Vera Felix         (Numero del Sistema:                 ) 

Monitoreo para O. / Mantenimiento Repo roblemas – Formulario A - c 

   CER/ Canton / Comunidad:    CALTECA      /     CALTECA       LTECA          
Revisado por: Operador (ELFA )  Nombre :  Tec. Antonio Llusco       
Checked by:  Prefecture (La Paz ) Nombre :  Ing. Carlos Lopez          

Problema: Fecha del problema :    14   /  08    /  2000 
Con el Sistema  ( Item :                                            ) 
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Con los artefactos  ( Item :   A: Luz                                   )  
Situacion                         Motivo                             ccion  

I 

 

Insta 

 
 

  

 
 One lamp work no good 
(on and off)   

 
The ballast is no good 

 
Change the ballast 
 

Attachm
ent 7 
    01  

CL-S-012

rte de P

 /    CA
         
        

     
        
        
       A



Adjunto para JICA STUDY TEAM                              FECHA: /    11  /  2000           
                        MENSUAL   

  
Nombre de la familia:  De la Cruz Tola Juan        (Numero del Sistema 2                ) 

Monitoreo para O. / Mantenimiento Repo roblemas – Formulario A - c 

   CER/ Canton / Comunidad:    CALTECA      /     CALTECA       LTECA            
Revisado por: Operador (ELFA )  Nombre :  Tec. Antonio Llusco       
Checked by:  Prefecture (La Paz )  Nombre :  Ing. Carlos Lopez          

Problema: Fecha del problema :    24   /  10    /  2000 
Con el Sistema ( Item :                                            ) 

34 

Con los artefactos ( Item :   A: Luz                                   )  
Situacion                         Motivo                             ccion  

I 

 

Insta 

 
 

  

 
 One lamp work no good 
(The unit was off)   

 
The Lamp is no good 

Attachm
ent 8

 
Change the lamp 
 

 

    01  

: CL-S-00

rte de P

 /    CA
         
        

     
        
        
       A
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