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1.
Problem Definition (1 page maximum)
    In developing countries a large number of patients die every year, because most medical equipment is outdated and not maintained as required. The most important of these problems are currents leaking from medical devices. Couse it may effect on patient or provider if the device was not well maintented since the current is the only element that could flow through human body which cause electrical shock.
Medical equipment commonly includes a grounding system to provide protection against a shock hazard if there is an insulation failure. The grounding system usually consists of a grounding conductor that bonds the equipment to the service ground (earth). If there is a catastrophic failure of the insulation between the hot (power) line and touchable conductive parts, the voltage is shunted to ground. The resulting current flow will cause a fuse to blow or open a circuit breaker; preventing a shock hazard. 
Obviously, a possible shock hazard exists if the grounding connection is interrupted, either intentionally or accidentally. The shock hazard may be greater than supposed because of the leakage currents. Even if there is no insulation failure, interruption of the leakage currents flowing through the ground conductor could pose a shock hazard to someone touching the ungrounded equipment and ground (or other grounded equipment) at the same time. 
This possibility is of much more concern in medical applications, where a patient may be the recipient of the shock. A fatal shock could result if the patient is in a weakened condition or unconscious, or if the leakage current is applied to internal organs through patient contacts. The double insulation provided in non-grounded equipment provides protection by using two separate layers of insulation. The protection in this case is ensured because both layers of insulation are unlikely to fail. However, the conditions that produce leakage currents are still present, and must be considered. Therefore, the development of the Low cost Leakage current measurement device (LCLCM) is very mandatory especially in the developing countries where the medical equipment life time must be extended due to low economic expenditures.  
    The purpose of the proposed device is to examine the current leaking from medical devices. If patient coming in contact with the untested medical equipments, the current flows through the patient body, resulting an electrical shock.
In addition, LCLCM is very important for the operation of the periodic inspection of medical equipment in hospitals either they are used in treatment or diagnosis.
LCLCM may reduce patient death due to unwanted leakage current and help hospital maintenance team to monitor the safety status of medical devices.
      Due to the large role LCLCM device could play in improving the health care in the developing countries, many of performance requirements should be consider into account at the designing phase like the following:
1 - Safety: The LCLCM device must contain a protection circuit so that they does not affect by the device under test (DUT).
2 - Accuracy: The result of measurement should be very accurate that measure the actual value.

3 - Sensitivity: The range of measurement must be widely so that it can measure very small values for example current in (Micro Ampere).
4 - Cost: Cost must be cheap so developing countries can use LCLCM device.
5 - Compatibility: The LCLCM device must be compatible with most medical devices to test them.
2.
Statement of Impact in Developing World (1 page maximum)
After completion of this project, we expect the below benefits for the developing countries:

1- To overcome the difficulties faced from acquisition of such devices from international companies with high price.

2-  To serve the people in developing countries in terms of reducing injuries due to leakage currents and the preservation of human life from death and permanent handicaps.
3- To extend the expected life time of the medical equipment so no new equipment’s are required.
4- LCLCM device is designed for all health care members in hospitals and technicians, so it’s easy to use cause it is an android interface. 

Whenever you work with power tools or on electrical circuits, there is a risk of electrical hazards, especially electrical shock. Anyone can be exposed to these hazards at home or at hospital.  Risk is higher at hospital because of the patient highly risk situation.

Test equipments were manufactured by international companies such as Fluke and Rigelmedical are very expensive.  For example Fluke device approximately cost 11,000 $. 

In consequence, hospitals in developing countries cannot afford over the counter test. Most of these hospitals use homemade solution (see Figure 1) to measure electrical chassis current leakage.

The home-made device is not very suitable to use in a hospital environment other than inside the biomedical department. 

We would like to develop LCLCM device which is easy to use and have a more professional appearance.
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Figure 1 Home made to Low cost Leakage current measurement device in developing countries hospitals
Finally, we would like to thank EWH to list this project with this year project if you found that it deserve
