


This case study is aimed at project managers wishing to solarise an existing low-capacity water point. 
It is based on the (fictional, but inspired by the reality on the ground) example of a Community Health 
Centre in rural Mali. The goal is to guide the user through the process of planning and sizing the ele-
ments of a solar-powered water supply system. The case study focuses on the assessment of the water 
point and the choice of pump; please note that specifications relating to the sizing of the water tower, 
pipes, distribution network and wastewater disposal system are not covered in detail here (for these 
aspects, please refer to the relevant technical guides1).

NOTE: This showcase uses a selection of equipment from specific 
suppliers. The hands4health project has no connection with these 
companies and they are mentioned only as examples. Depending on 
the local context different products may be available. The choice to 
use these products was motivated by the fact that they allow us to 
illustrate our point and to use these online tools. All liability of use of 
these tools is with the providers.

REFERENCES
1For Mali: Guide technique pour la réalisation des infrastructures, 

ouvrages et équipements d’eau potable, d’hygiène et d’assainissement 

dans les établissements de santé au Mali, Ministry of Health and Public 

Hygiene MSHP, Republic of Mali, 2019.

URL: https://hands4health.dev/wp-content/uploads/2025/06/Guide-

Tech-Inf_Equip.pdf

Solar pumping system supplying the Community Health Centre of Zanabougou (Copyright TdH/Hassane Dembélé)
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Context

  The Community Health Centre “Example” in the 
Ségou region has an India Mark 2 hand pump on the 
premises. Two employees are responsible for pumping 
the water and filling the health post’s various water 
distribution points several times a day. Chlorination 
is carried out manually by adding chlorine solution 
directly to the water distribution points. 

  The project plans to improve this situation by 
installing a solar pump connected to an in-line chlo-
rination system (dosing pump) and a centralised water 
tank. A distribution network will supply several water 
distribution points (washbasins) and a washing area. 
There will also be a wastewater treatment system 
(septic tank or cesspool). The hand pump will remain 
in place so that water can be extracted manually if the 
solar pumping system breaks down.

Front view of a typical health post (Copyright TdH)

Health care employee drawing water from a handpump at a health 
post (Copyright TdH) 
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Handwashing station at a health care centre (Copyright TdH)
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Preliminary checks

  Sustainable management of water resources: there are 
no studies available, but the hand pump has been in oper-
ation for several years and has been able to continuously 
supply sufficient water (the well has never dried up). As 
long as the new system remains limited to the health cen-
tre’s water consumption, this situation should not change 
negatively. In order to assess the impact of pumping on the 
water table, it is planned to take a weekly reading of the 
static level and to commission a specialist firm to interpret 
the data and make recommendations on an annual basis.

  The Community Health Centre is enclosed by a wall 
and a gate; the courtyard is large and open; the water point 
is more than 30m from the toilets.

  Technical capacity and equipment are available in the 
region

  All the staff at the health post are very much in favour 
of improving the water supply

  A budget will be drawn up, taking into account operat-
ing and maintenance costs over 10 years.
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Water demand

  According to the recommendations in the technical 
guide, a Community Health Centre should have enough 
water for at least twice the daily requirement. We will 
therefore set the water demand to approx. the double of 
the daily need, that is 5m3/day. This will provide a water 
reserve of around one day.

Category
Number of 

people

Unit con-
sumption

 (L/day)

Total con-
sumption 

(L/day)

Inpatients 12 100 1200

Outpatients 50 20 1000

Staff 15 20 300

Total 2500

Change in consumption over 5 years (+ 10%) 250

Water demand 2750
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04
Characteristics of the water 
point

  please Note: This chapter requires solid know-how 
and experience in drilling techniques and pumping tests. 

For more details, consult a reference book, e.g. the ICRC’s 
Practical Guide to Well Pumping Tests. This chapter also 
shows that, very often, drilling data is incomplete, and 
pumping tests are carried with insufficient precision. It is 
therefore recommended that you seek specialist advice 
if you have any doubts about your expertise or the data 
available.

  The following information is available about the borehole:

Depth (m)  Equipment 
Φ : 126/140 mm Comments

0

2
Plain casing

4
PVC 126/140

6
Static water level 

(SWL): 5.7 m

8

10
Hand pump

12

14

16

18
NDmax: 18.1 m

20
(30% water column)

22

24

26

28

30
Top screen: 30m

32

34

36

38
Screen type: PVC 

126/140

40
Horizontal slots

42
Opening: 4%

44

46
Base screen: 45m

48
Borehole log of Community Healthcare Centre “Example”
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  We also have the results of a step pumping test:

Data analysis

   Limiting criteria for the operation of the well: deter-
mination of the maximum acceptable dynamic water level 
(NDmax). We use the information on the borehole (above) 
and calculate the dynamic water level according to the 
following criteria:
 

Criteria NDmax

Exploitation of less than 30% of the water column:
Water column = depth of well - SWL = 47m - 5.7 m = 41.3m
30% = 0.3 x 41.3 = 12.4m =  maximum drawdown smax

NDmax = Smax+ SWL (static water level)
NDmax=  12.4m + 5.7 m = 18.1m

Position of the first screened section = 30m
The pumps (solar and hand pump) are positioned 4 m above the 
screened section to avoid running dry.

NDmax =  30m - 4m =26m

Maximum acceptable flow rate determined by the well screens:
Formula: Qscreens (m3/h) = vcrit (m/h) x 2 x π x r (m) x hscreens (m) x Cop

With:
Critical inlet velocity at screens: vcrit= 3 cm/s= 108 m/h
Radius of the screened section: r = D/2 = 140mm/2 =70mm= 0.07m
Height of the screened section: hscreen = 15 m
Opening coefficient of screens: Cop = 4% = 0.04
Therefore: Qscreens =  108 x 2 x 3.1415 x 0.07 x 15 x 0.04 = 28.5 m3/h

NDmax>> 47m
The last step of the pumping test indicates ND = 12.7m for a flow 
rate of 4 m3/h (drawdown s at 4 m3/h = 6.98m; NDmax = s+SWL 
=6.98m+5.7m = 12.68m). The maximum flow rate tolerated at the 
screens (Qscreens) is much higher (28.5m3/h vs 4m3/h). We can de-
duce that the corresponding NDmax would be much higher than 12.7m. 
In fact, such a flow rate would not be achievable because it would 
cause the well to run dry.

   The decisive criterion is the one with the smallest NDmax; in our case, it’s the first criterion - this means not exceeding 
an exploitation of 30% of the water column, i.e. NDmax = 18.1m (or smax = 12.4m).
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Table of measurements Static water level: 5.7 m Date: 24/03/2022

Step 1
Q1 mean = 1.20 m3/h

Step 2
Q2 mean= 2.00 m3/h

Step 3 
Q3 mean=4.00m3/h

t 

(mn)
ND (m)

s 

(m)

Q 

(m3/h)

s/Q 

(m-2.h)

t 

(mn)
ND (m)

s 

(m)

Q 

(m3/h)

s/Q 

(m-2.h)

t 

(mn)
ND (m)

s 

(m)

Q 

(m3/h)

s/Q 

(m-2.h)

3 5,90 0,20 1,20 0,17 125 8,23 2,53 2,00 1,27 190 11,73 6,03 4,00 1,51

5 6,40 0,70 1,20 0,58 130 8,30 2,60 2,00 1,30 200 12,06 6,36 4,00 1,59

10 6,58 0,88 1,20 0,73 140 8,41 2,71 2,00 1,36 210 12,31 6,61 4,00 1,65

15 6,70 1,00 1,20 0,83 150 8,51 2,81 2,00 1,41 220 12,41 6,71 4,00 1,68

20 6,72 1,02 1,20 0,85 160 8,62 2,92 2,00 1,46 230 12,56 6,86 4,00 1,72

30 6,78 1,08 1,20 0,90 180 8,68 2,98 2,00 1,49 240 12,68 6,98 4,00 1,75

40 6,85 1,15 1,20 0,96

60 6,95 1,25 1,20 1,04

80 7,01 1,31 1,20 1,09

100 7,07 1,37 1,20 1,14

120 7,27 1,57 1,20 1,31

Characteristics of the steps
(s* corrected drawdawn at 2h)

Step Q s s* s*/Q
1 1,20 1,57 1,57 1,31

2 2,00 2,98 2,99 1,50

3 4,00 6,98 7,09 1,77
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OBSERVATIONS ON THE PUMPING TEST 

  The above analysis indicates that the test did not seek 
to achieve NDmax. In fact, the flow rate of the last step 
(4m3/h) resulted in an ND of only 12.7m instead of 18.1m. 
A common mistake is to adapt the test according to the 
pump available instead of choosing a pump adapted to 
NDmax

  Only 3 steps were performed. Good practice recom-
mends a minimum of 4 steps to avoid false/limited the 
interpretation.

  The steps are not of equal duration. Steps of equiva-
lent duration should be carried out, generally 90-120 min 
each; the decisive criterion being that the drawdown is well 
stabilised at the end of each stage. In this test, only the 1st 
step is stabilised.

  The distribution of the flow rates is not homogeneous. 
By choosing Qmax=4 m3/h and 3 steps, the other two steps 
should have been defined at 1.3 (33%) and 2.6 (66%) m3/h 
respectively.

  The readings taken at the beginning of the steps are 
too far apart and do not allow accurate monitoring of the 
drawdown.

INTERPRETATION OF THE TEST 

  With only 3 steps, two of which are not stabilised, and a 
maximum dynamic level well below acceptable NDmax, the 
test did not fully evaluate the well’s capabilities (under-test-
ed). Interpretation is therefore likely to be distorted.

  The critical flow rate (Qcrit) determined from the 
characteristic curve corresponds to approx. 1.3m3/h. This 
is clearly an underestimate. To use the characteristic curve 
correctly, we would need to have two discharge-draw-
downe pairs, which evolve under quadratic head loss 
conditions. In our case, it is likely that the 2nd step (and 
possibly the 3rd step) still operates mainly under linear head 
loss conditions.

  The critical flow rate (Qcrit) extrapolated from the Jacob 
equation gives a fairly consistent theoretical result (approx. 
5 m3/h). This flow rate generates a drawdown of around 
10m or a dynamic water level of around 15.7m (the draw-
down can easily be extrapolated using Jacob’s equation). 
Qcrit is greater than the flow rate of the last step, which 
confirms that the test under-tested the well. Its real capaci-
ty is therefore not fully known. Thanks to Jacob’s equation, 
a mathematical extrapolation is possible, but there is no 
guarantee that it corresponds to reality.

  Using Jacob’s equation, we can calculate any theoret-
ical drawdown, e.g. that generated by Qscreen=28.5m3/h 
(max. flow rate as determined by the screened section, see 
above). This would correspond to a drawdown of 189m and 
therefore confirms the impossibility of such a discharge 
since the well would quickly run dry.

Time (min)

D
ep

th
 (m

)

Screen ND test SWL NDmax       Total depth

0                                                         60                                                         120                                                      180                                                      240
0

10

20

30

40

   Results of the pumping test
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CONCLUSIONS AND RECOMMENDATIONS 

  Carry out a camera inspection of the borehole to check 
the general condition of the well and confirm its design 
(position, lenght and type of screens).

  Carry out a new pumping test, including:

>	�A calibration test (one day before) to determine the flow 
rate (Qmax) generating a drawdown of around 13-14m 
(probably 6-8 m3/h). This flow rate will define the last 
step, the others being set at 75%, 50% and 25% of Qmax 

respectively.

>	�Pumping test with 4 steps of 120min each. Accurately 
monitor the drawdown for each step: one reading per 
minute for the first 10 minutes, then every 5 minutes until 
60 minutes, then every 10 minutes.

  In the absence of a new test, the acceptable flow rate is 
set according to Jacob’s equation:

>	�Qadm = 0.8 x Qcrit = 0.8 x 4.95 m3/h = 3.96 m3/h

>	�Qadm = 4 m3/h. This flow rate will be used as a reference 
for the rest of the analysis. This flow rate is higher than 
the minimum of 2 m3/h recommended in the national 
technical specifications.

06
Solar potential and definition 
of the reference month

  The map below shows that, on average over the year, 
the Ségou region has 5.9 hours of peak sunshine (PSH). 
With a water demand of 5 m3/d, an operating flow rate 
Qexpl= 0.85 m3/h is required (5 m3/d / 5.9 h/d= 0.85 m3/h). 
The operating flow rate is well below the acceptable flow 
rate of the borehole (Qadm = 4 m3/h). An autonomous solar 
pumping system is therefore perfectly feasible under these 
conditions.

Global horiztonal irradiation in the region  
(source: Global Solar Atlas)
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Qcrit = B/C = 0.9824/0.1986 = 4.95 m3/h

y = 0.1986x + 0.9824
R2 = 0.894

   Characteristic curve of the borehole and graphic defi-
nition of the critical flow rate

   Analytical definition of the critical flow rate using 
Jacob’s equation

Qcrit=1,3m3/h
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Map data Per day

Direct normal irradi-
ation

DNI 4.455
kWh/m2 per 
day

Global horizontal 
irradiation

GHI 5.934
kWh/m2 per 
day

Diffuse horizontal 
irradiation

DIF 2.695
kWh/m2 per 
day

Global tilted irradi-
ation at optimum 
angle

GTI 
opta

6.143
kWh/m2 per 
day

Optimum tilt of PV 
modules

OPTA 17 / 180 -

Air temperature TEMP 28.7 °C

Terrain elevation ELE N/A Direct

Source: Global Solar Atlas

  The health centre’s water consumption does not vary 
significantly over the year. It will therefore only be crucial 
to identify the month with the lowest solar energy produc-
tion. The graph below shows that this is June. For sizing 
purposes, we will therefore aim for a minimum production 
of 5m3/d for the month of June.

Sizing

STORAGE TANK

  The minimum volume of the storage tank should be 
5m3. However, it is always a safer choice to store more wa-
ter to accommodate for higher demand or to bridge a stop 
in water supply due to repairs. The plan is to use a cylindric 
HDPE tank (for example a FoFy © tank). It will be installed 
near the borehole on a 4m-high metal structure. Various 
sizes of tanks are available, and it is possible to combine 
several tanks together. The choice of the pump (below) will 
help us to decide about the ideal storage volume. 

  The delivery pipe will enter at the top of the tank. A 
DN53 distribution pipe will run from the bottom of the res-
ervoir to the Community Health Centre. Assuming a pipe 
length of 50 m and a maximum consumption of 50 l/min 
at the taps, head losses of around 0.3 m must be expected. 
This leaves a pressure of 3.7 metres of water column at 
the Community Health Centre (tank height - head losses: 
4m-0.3m=3.7m). This is acceptable given that the building 
is only one storey high.
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NOTE:  

It should be noted that it would be 
possible, at this stage, to plan a larger 
system that would supply not only 
the Community Health Centre but 
also the surrounding communities. As 
a first approximation, this well could 
supply almost 24 m3/d (Qadm x PSH = 4 
m3/h x 5.9 h/d = 23.6 m3/d). Assuming 
a daily consumption of 30L/person, 
it would be possible to supply more 
than 650 people in addition to the 
health centre. A detailed hydrogeo-
logical assessment would be needed 
to check that such exploitation does 
not affect the sustainability of the 
groundwater resource.

Monthly average photovoltaic power output for 1kWp PV capacity at 
13°N / 6°W. PV modules orientation: 180° / inclination 17°  
(source: Global Solar Atlas)
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  Pump position: Ppump=  Php +  1m (safety) = 10.5m. Posi-
tion above the screens? Yes.

  Height of water inlet to tank HR:

>	�Height of supporting structure: 4m

>	�Water entry height: 2.5m

>	�Buffer: 2m

>	�HR = 4m + 2.5m + 2m= 8.5m

  Estimated pressure losses associated to the rising pipe 
and pieces: 15% of total head (for a larger project, a precise 
calculation is required, taking into account the type, length 
and diameter of the pipes) 
à J = 8.5m + 8.5m * 0.15≌ 3m 

  TMH = NDexpl + HR + J = 8.5m + 8.5m + 3m = 20m

CALCULATION OF TOTAL MANOMETRIC 
HEAD (TMH)

  The average operating flow rate Qexpl has been set at 
0.85 m3/h. However, as this is well below the acceptable 
flow rate (Qadm=4m3/h), it is possible to choose a higher 
flow rate and thus guarantee an adequate supply. We chose 
Qexpl=  2 m3/h (national technical recommendations). Using 
the characteristic curve of the well or Jacob’s equation, it is 
possible to deduce the drawdown sexpl and the dynamic level 
NDexpl :

>	�sexpl= 2.75m --> NDexpl= SWL + sexpl = 5.7m + 2.75 m = 8.5m

  Handpump position: Php =  NDexpl + 1m (safety) = 9.5m

General sketch of the planned solar pumping sytem

Solar panels

Elevated 
water tank

Delivery
pipe

Dosing 
pump

Chlorine 
solution

Power
cable

Rising pipe

Submersible
pump

COMMUNITY HEALTH 
CENTRE

Cone of depression
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CHOICE OF PUMP 

  For small installations, such as a hand pump replace-
ments, there are currently ready-to-use solar solutions 
that are very easy to install.

  Lorentz GmbH, for example, has developed the 
S1-200 pump series specially designed for small-scale 
applications and for ultra-simple installation (“plug-and-
play”). A simplified online sizing tool is available, where 
you simply enter the total manometric head (TMH) and 
the pipe length to get a rough idea of the daily output and 
the most suitable pump. For our example, the model S1-
200-HR-14 would be suitable as it can supply about 10m3 
per day.

  However, it is useful not only to rely on the online 
calculator, but also to check against the manufacturer’s 
technical specifications. For example, the S1-200 HR-14 
pump delivers a maximum flow rate of 1.9m3/h, very close 
to the target design flow rate. It has a diameter of 96mm, 
leaving sufficient annular space (15mm).

  The pump can be submerged to a depth of 50m, which 
is also in line with the installation plan. The graph below 
shows the daily water production as a function of the TMH 
and the total power of the photovoltaic panels. For our 
example (TMH= 20m), the daily production is estimated at 
8-14 m3, depending on the solar installation (here 200-
410Wp).

NOTE: it is critical to check the 
borehole diameter in an early stage 
of the project since it can often 
be a limiting factor for solarizing 
hand pumps. It is also important to 
check that both rising pipes (hand 
pump and solar pump) can fit in the 
borehole.

This pump can therefore meet the water demand and 
we can decide on the storage volume: we will assume 
a daily water production of 10m3 and therefore choose 
1x10m3 tank or 2x5m3 tanks.

NOTE: the graph is valid between 
latitudes 45°S - 45°N.

  S1-200 pump system HR-14
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SIZING EXAMPLE USING THE GRUNDFOS ON-
LINE CALCULATOR : 

  Grundfos offers solar pumping solutions, in particular 
through its SQFlex series. It also provides an online calcu-
lator.

You need to enter the basic data, such as location, 
target daily water volume, TMH and reference month. 
The calculator then suggests various pump models 
that meet your needs. It’s a good idea to get an initial 
idea and run several simulations, playing around with 
the parameters. An interesting point of comparison 
is the quantity of water produced per day per unit of 
energy: L/Wp/day. It’s also useful to review the pump 
performance curves from the catalogue. 

For our application, we limit this exercise to 3’’ models 
(instead of 4’’) in order to leave sufficient annular 
space and guarantee cooling. The SQF 0.6-2, 1.2-2, 1.2-
3 and 1-30 models could all be suitable. We select the 
SQF 1.2-2 model because it can supply approx. 10m3 
per day without exceeding 1.2m3/h with 540W of pho-
tovoltaic (PV) energy (20L/Wp/day). Models 0.6-2 or 
1.2-3 would require the same PV layout but would only 
produce around 6m3/day (11L/Wp/day). Model 1-30 
performs similarly to model 1.2-2 but requires 810W 
of PV energy (14L/Wp/day). Model 1.2-2 is helical, 
potentially offering greater durability, whereas model 
1-30 is centrifugal.

Pump performance curve. For 1.2m3/h, the energy re-
quired is 220W (for the SQF 1-30 model, 280W would 
be required). 

SQF pumps are equipped with dry-run protection. The 
simulation offers a configuration for a complete sys-
tem: PV modules, DC switch and control box. Acces-
sories such as a tank float device can be connected.

Simulation results: monthly and daily production for the 
reference month (June)
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SIZING AND LOCATION OF PHOTOVOLTAIC 
PANELS: 

  A single photovoltaic (PV) module with a capacity of 
400Wp is all that is needed to produce the energy required 
to operate the pump. The choice will depend on local sup-
pliers. Particular attention should be paid to the quality and 
authenticity of the modules by checking that they comply 
with international certification standards (see the SolarHub 
list of useful tips, for example). Ensure that the module 
characteristics comply with the control box specifications 
of the pump (in our example: max. voltage Voc = 55V DC 
and max. current Isc = 25A).

  As the Example project is located north of the equator, 
the module will be mounted on a fixed frame facing south 
(180°) with a minimum tilt of 15° to promote self-cleaning 
(the simulation carried out with Global Solar Atlas indicates 
an optimum tilt of 17°, see above). Any shadows cast on 
the modules should be avoided. Installation could typically 
take place at the water tank. However, care should be taken 
to ensure easy access so that the module can be easily 
cleaned. During the dry season, it is important to anticipate 
the daily deposit of dust on the panels, which gradually 
reduces electricity production.

CONTROL DEVICES AND ACCESSORIES 

  The S1-200 pumping system is designed for easy 
installation. It includes a control box that can be plugged in 
directly:

>	�PV module input (MC4 connection)

>	�Protection against dry running

>	�Float tank device

  The system includes 15m of cable (extensions can be 
ordered). As the pump is located at a depth of 10.5 m, the 
control box will be installed at the drill head. It will then be 
sufficient to provide an extension cable for the float switch 
located in the water tank.

  Chlorination of the water is recommended to pre-
vent microbiological contamination. In the case of solar 
pumping, in-line chlorination is the most suitable method. 
A non-electric proportional dosing pump (e.g. Dosatron) 
will be installed on the supply pipe before the reservoir. A 
shelter will be built for this purpose. The chlorine solution 
will be produced locally by electrolysis (e.g. WATA system). 
Of course, it is also possible to use other means of chlorin-
ation.

PRODUCTION OF CHLORINE SOLUTION: 

Quantity of chlorine required for water treatment: 1.5-
2g/m3 (indicative value)

Daily quantity of chlorine required: 10m3 x 2g/m3 = 
20g

Chlorine concentration of the liquid produced by 
WATA devices: 5g/L

Quantity required: 20g / 5g/L = 4L

Choice of WATA device:
•	Mini-Wata = 0.5L in 2h;
•	Wata standard = 2L in 2h;
•	Wata-Plus = 15L in 2h;
•	Maxi-Wata = 60L in 2h

Energy required by the Wata standard device (DC): 
36W x 4h = 144 Wh

NOTE: Chlorine production can 
be integrated into the solar 
production planned for pumping. 
In this example, an additional 
60Wp would be required, as well 
as a charge regulator to which 
the WATA system and the pump 
control could be connected.

Dosing pump
Borehole water

Chlorinated 
water

Sun energy Salt

SA
LT

Water WATA

Chlorine 
solution

Chlorine 
production

In-line  
chlorination

WATA
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08
Life cycle cost analysis

  Here we compare the costs between the existing 
conventional system (hand pump) and the solar system 
planned above over a 25-year operating period (lifespan of 
solar modules: current warranty conditions for quality solar 
panels is 95% power output after 30years).

  The investment costs for each system are as follows:

HAND PUMP

Element Price (USD)

Hand pump complete set 550
Installation 200
Storage units (6x) 120

Total (USD) 870

SOLAR 

Element Price (USD)

Complete pump set 1,500
PV module  400
Dosing pump 500
Water tank 3,500
Water tower 3,000
Pipes 2,100
Faucets 500
Installation 2,000
Total (USD) 13,500 

  Chlorination costs are not taken into account, as they have to be carried out in both cases.

  The investment costs for the solar system are much 
higher than for a hand pump. However, operating and 
maintenance costs also need to be considered. We assume 
5% of the investment costs per year to cover maintenance 
and minor repairs and the replacement of the pumps every 
10 years. For the hand pump system, we also consider    

USD 5 as daily labour for fetching water. The average nomi-
nal interest rate in Mali is 7.3% and the inflation rate is 3.7% 
(as of 2023). The real interest rate required to calculate the 
cost over the entire operating period is therefore 3.6%. 
The results are presented in the following graph (check the 
references for more details about economic assessments):

  We note that, despite a much higher investment for 
the solar system, the total cost over the operating period 
is lower than for the hand pump (USD 27,500 compared 
with USD 33,800). Costs are breakeven after 14 years, at the 
end of the period, the solar system allows a cost saving of 
overUSD 6,000. The daily cost of fetching water, although 
low (USD 5/day), represents a significant value over time 
(more than USD 1,800 per year). However, this charge is 
very often ignored in the calculations because the people 
who must look after it, generally women and children, are 
not paid. The chore of fetching water is to some extent 
the equivalent of petrol for a motorised system that would 
run on a generator. With a solar system, this work is done 
free of charge by the sun. It should also be pointed out that 
the two systems are not equivalent, with the solar system 
representing a significant improvement for the Community 
Health Centre’s water supply compared with the hand 
pump system.

USD 40,000

USD 30,000

USD 20,000

USD 10,000

SOLAR

HP

Cost saving over USD 6,000

in 25 years

NOTE: A cost analysis template can be 
downloaded on the on the  
hands4health website  
(https://hands4health.dev/).
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09
Tendering process 

  The tendering process is not detailed here. Indeed, 
for such a small-scale system, the organisation in charge 
of the project may well follow its usual protocols in terms 
of invitations to tender. Particular attention has to be paid 
to the quality of the components: pumps, PV modules, 
pipes, tanks, steel, concrete, etc. Life-cycle cost analysis 
illustrates perfectly the importance of having quality com-
ponents, even if it means paying more initially. The main 
burden is related to recurring costs. A poor-quality compo-
nent will have to be replaced frequently and will ultimately 
generate a significant additional cost.

10
Installation and controls 

  As this is a system designed for simplified installation, 
all the work can be carried out by the usual local contrac-
tors. For each delivery, it is important to check that the 
ordered equipment is in good condition and complies with 
the specifications.

  The installation will first start at the borehole/well: 
pumps (solar and hand pump), dry-run protection, rising 
pipe. The pumps will be positioned at their respective 
depths and centralizers might be useful along the rising 
pipe. Before installing the remaining equipment, the 
pump performance should be checked: verification of the 
drawdown in the well and the flow rate at the height of 
the planned water tank. If the test is conclusive, the water 
tower, reservoir, tank full switch, PV module, dosing pump, 
WATA device, shelters, pipes and taps can be installed.

11
Operation and maintenance  

  A logbook will be kept for routine maintenance checks: 
flow rate, water level in the tank, leaks, chlorine production 
and free residual chlorine concentration, cleanliness of 
the solar panels, etc. Particular attention should be given 
to monitoring of groundwater levels (before and during 
pumping).

  There should also be a preventive maintenance scheme 
such as regular inspections (e.g. every 6 months) carried 
out by a specialist to check that the system is working 
properly: correct voltage and amperage of PV module, con-
dition and correct operation of the control box, condition 
and correct operation of accessories (dry-run protection 
and tank full switch), condition and orrect operation of the 
dosing pump, water-quality sampling, etc.
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