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1 EXECUTIVE SUMMARY 

 

A Well System for Ongoing Maintenance (AWSOM) unit measures the activity of water wells 
and send daily texts to head office. The Unit described below has been in Tanzania for 
almost one year and has now (pre Covid-19) been returned to the UK for detailed analysis. 
This provides an interesting and informative opportunity to learn and improve the Well 
Maintenance Unitôs build and design. The unit was: built and tested (for over six months) in 
the UK, it was then shipped out and installed on a water well in Tanzania. The unit worked 
perfectly for several weeks and, after reaching the limit of the UK SIM cardôs óFair Use 
Policyô, was returned for analysis. 
 
This documentôs main objective is to record the unitôs status quo and to ensure that lessons 
can be learnt from the photographic record. Initial findings are discussed and draft 
conclusions made.  
 

2 PHOTOGRAPHIC RECORD 

Each of the main areas of the well maintenance unit 
(AWSOM #3888), from its housing to the electronics 
board, are discussed. Photographic evidence is 
provided. The unit was exported to Tanzania early 
2019 (Figure 1) and returned to the UK early 2020. 
    
The unit has gone through a difficult period and 
shows signs of stress. The unit worked perfectly for 
over three weeks in August 2019. This demonstrated 
that the design, operational concepts and current 
software work successfully.  
 
Issues of concern are: thermal cycling, well vibration 
and the SIM card security policy (eg: the policies of 
the carrier and the security protocols around UK 
reception of Tanzania SMS texts) (not MMS texts). 
The above issues must be taken into account in any 
future installation. 

Overall the unit performed well. It survived the harsh 
physical environment and succeeded in sending 
texts every day back to the UK proving the hardware 
and software work well in Tanzania.  

 

2.1 SIM Card   

The unit was returned to UK after texts were not received from the unit. Investigations have 

shown that the UKôs SIM cardôs ófair use policyô was activated after 90 days and all 
international texts from the unit were automatically barred. Unfortunately, and 
simultaneously, the UKôs international texting security arrangements were upgraded 
in line with international regulations at this time. The Tanzanian authorities have not 
done likewise up to the time of writing.  

Figure 1:   

AWSOM Unit Installation 
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This mismatch of country security protocols meant that any texts that did manage 
to penetrate UK airspace were barred. After extensive and numerous phone calls 
with the UK carriers they stated that they (EE and O2) were complying with 
international security text regulations. When texts left Tanzania using the old texting 
security protocols they were not to forwarded to the recipient. The mix of old phone 
texting module technology combined with the security protocol mismatch was 
suspected. 

It was confirmed that many texts actually left Tanzania and were not received by the 
authorôs O2 phone.(However the O2 Technical Team could see the texts were 
rejected by their systems.)  It is expected that the Tanzania authorities would say it 
was the UKôs problem if the texts entering the UK were not relayed on to the 
recipient.  

This impasse, as confirmed by both O2 and EE, will only be resolved when both 
countries involved resolve the texting security arrangements and implement a 
working partnership specifically for old type SMS texts from old type of phones. This 
is not expected to happen quickly. (Note: The modern MMS messaging system is 
not affected as it is internet based.) 

 

2.2 Housing :  

Figure 2 shows the unit after being in Tanzania for almost a year. The rust-like color of the 
unit demonstrates the high levels of dust (and possibly iron salts) in the soil.  

The housing has proved to be mechanically robust and has not cracked or broken. The 
lifting of the solar cells that was found on the previous versions (where the solar cells were 
affixed too close to each other which did not allow for thermal expansion) has not occurred. 

The upgraded twin solar-cell design with its two-part epoxy adhesive has worked well. Upon 
arrival in the UK the batteries were charged (5.2v) demonstrating that the twin solar cell 
approach works satisfactorily. 
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Figure 2: Unit #3888 Returned 

Figure 2: The unit at the UK airport. 

 

Figure 3: Returned Unit First Opening 

Figure 3 shows the unit as first opened. This demonstrates the stressed areas. 
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The base of the Housing (Figure 4) contained what appeared to be very small chips of 
ósparklyô material. This was established to be conformal coating which had come off the 
electronic parts due to a combination of thermal cycling and vibration of the unit. 

 

Figure 4: Unit #3888 Housing Base 

Small variations in the Housing external colour were expected due to the dust/mud and the 
high levels of Ultra Violet (UV). (The Housing darkened by a couple of shades) 

The housingôs base gasket appeared crushed and broken in a couple of areas, (Figure 5) 
but the application of the additional local sealant appeared to have worked well. 

 

Figure 5: Unit  #3888 Housing Baseôs Distressed White Rubber Seal 

 



BTecNet.co.uk                           2020417 
 
       Revision 1.4  

Copyright A. Ainger 2020. Any use, duplication or disclosure of information contained on this page is  
       subject to the restrictions on the title page of this document.                                                                                                 

 Page 8 of 18 
PRINTED COPY WILL NOT BE MAINTAINED 

    

  Figure 6: Flaking Near Well Riser         Figure 7: Top Central Depression 

Figure 6 shows the housingôs external surface flaking and mold next the water riser. 
Figure 7 shows the impression of a possible additional local fixing between the solar cells 
and the wellôs spout.  

 

2.3 Aluminium Base Plate  

The overall impression of the aluminium base plate is that it has rusted. (FeO2). It is very 
difficult and highly unlikely for iron oxide to occur this way. When aluminium oxidizes it turns 
a slightly lighter colour, (AlO2) not rust brown. Investigations show that it the colour is more 
likely the result of mixing and baking (by the heat of the sun) high levels of dirt dust and 
water. (Which could be high in iron salts). The application of a small amount of water and 
elbow grease shows the bright aluminium underneath. (Figure 8). There are small visible 
signs of pitting which could have been caused by trapped grit particles combined with spout 
vibration. There is no other sign of chemical degradation of the metal.   

 

 

                                  Figure 8: Aluminium Base Plate 
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In addition to the compacted mud deposit, the Base Plate has undergone some physical 
stress. The corner next to the spout is scuffed. Figure 9. 

 

Figure 9: Base Plate Corner Stress 

This has not damaged the housing. However if the AWSOM unit was attached to the Base 
Plate during the time of the occurrence, the amount of force needed to scuff the aluminium 
would have stressed the internal circuit board. 

 

 

Figure 10: Vertical Plate Warping 

There is a slight bending of the Base Plateôs vertical support at the riser-pipe end. This could 
be the result of strongly attaching the Unit to the well riser pipe. (Figure10). A slightly thicker 
Base Plate could be used in future versions. (2mm)   
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2.4 Main Electronics Board   

The overall impression of the Main Electronics Board was óStressô. The stress could be due 
to a combination of: physical impact, water ingress, temperature cycling & long-lasting 
vibrations that the unit experienced. 

 

Figure 11: Main Electronics Board Post Installation 

 

Figure 11 above shows the Unit circuit board as returned to the UK. 

 

Figure 12 below shows the Unit pre-export. 

 

Figure 12: Main Electronics Board Export 

 


