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EXTERNAL GALVANIC 
POWERING SYSTEM 
FOR CORROSION PROTEalON 
Patent No.: PI 2011001297 

SYSTEM DESCRIPTION 
A method of protecting steel from corrosion attack for sea water, soil & concrete is disclose~. 
A secondary galvanic cell act as an additional battery in the sacrificial anode catho?lc 
protection system. It connected in series or parallel depending ?n the need of protectIOn 
and electrolyte resistivity. It produces a high negative potential If connected In senes and 
generates a large current supply in parallel connection. 

_ PROBLEMS STATEMENT 
The most common failures of underground pipeline were predominantly related to leakages 
which it primarily caused by CORROSION-induced leaks. The application of the sacrificial 
anode method as a corrosion protection is limited for high resistivity electrolyte such as dry 
& sandy soil and concrete. The limitations are mainly caused by its low negative potential 
and small current supply. The difficulty of producing anode materials with high negative 
potential «-1.75 V vs Cu/CuS04) and longer lifespan (>50% vs theoretical data) is also the 
main cause of its weaknesses. 

USEFULNESS 
The cathodic protection systems shall electrical!y/ physically connected to underground 
steel pipes and other metallic structures to protect from being corroded by the electrolytic 
forces occurring in most soils. 
• Pipeline safety regulations of Operations and Maintenance Guidance 49 CFR 192 (Subparts 

L&M) .. 
To overcome the problem, the invention productactsasan external power source. It efficiently 
supply a protective current towards steel structures to protect corrosion problem in any 
electroly1e environments. 

_ ENHANCEMENTS 
• Voltage and current supply can be designed according to electrolyte/medium resistivity. 
• Anode material is not limited to magnesium, aluminium or zinc only; any metal can be 

used as galvanic anode materials as long as it can provide a more negative potential than 
graphite. . 

• The periodic maintenance and inspection much easier and simpler than convenlional 
cathodic protection system. 

.. J COMMERCIAL POTENTIALITIES 
A minimum 1 unit anode will be installed for each km depend on soil resistivity & anode 
design. Focusing on domestic market, the pipelines which will be constructed as in Malaysia 
follows; 
a) Peninsular Gas Utilization (PGU), 1770 km 

Sabah-Sarawak Gas Pipeline, 1890 km 
Thai-Malaysia Gas Pipeline (TTM), 7.250 km 

__ ' nrrnoit," pr~tection come from our product, we are expected the income will 
.'_w e streams. 
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Sketch Diagram of External 
Galvanic Powering System 
for Underground CathodiC 
Protection 

Schematic diagram for 
external galvanic cell, 
combination of parallel 
and series connection of 4 
external sub-cells 

:!JI NOVELTY & INVENTIVENESS 
• Acts as an additional battery to protect the steel structures in any corrosive environment. 

Combjnes the advantages features of cathodic protection (sacrificial anode and impressed 
current). 

• Placed separately with electrolyte environment makes periodic maintenance and 
inspection to be easier. 
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BASED EMOTIONAL IMPAIRMENTS 
DETEalON IN NEUROLOGICAL DISORDERS 
PATIENTS USING WIRELESS EEG SIGNALS 

PRODUCT DESCRIPTION 
Ra1e 01 occurrence and cause 

• Social communication and the ability to respond emotional signals are essential for 
meaningful Interpersonal Interaclions. 

• Parkinson's disease (PO) is a movement disorder, there is growing evidence of cognitive 
and social deficits associated with this disease. 

• Non-motor symptoms, including disruptions in emotional processing, have been found 
in over 50% of newly diagnosed PO patients and can appear in any stage of disease 
progression. 
There is a need for a method of quantifying emotion processing, which is currently done 
by clinical ratings. 
To develop and validate the computational framework for quantifying emotional state 
changes of PD patients using neurophysiologic measurement. 
Helps neu rologistlpsychologist/psycho-physiologistto detectthe emotional impairments 
of the neurological disorders patients by acquiring the brain signals (EEG signals) and 
to assist them with proper medication and counseling. 

EXPERIMENTAL RESULTS 
Trajectory of emotion changes 

Figure I The trajectory of emotion changes of (a) 20 PO patients and (b) 20 healthy controls 
during the experiment. 
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• User friend ly and cost effective system 
• Lesser number of EEG channels to detect the emotional impairment 
• Emotional PO Database development with real patients 
• Frequency band localization for enhancing the emotion detection rate 

• Psychological, Psycho-physiological health services, i.e. counseling 
• Asslstlve system lor Neurologist/Cllnlcal psychologist for emotional impairment 

detection in PD patients. 
• Neuro- Rehabilitation (i.e. Music therapy) 
• Research laboratories (Clinical investigation) 
• Lesser computation time and usage memory 

Completely non-invasive/non-intrusive automated emotion recognition system 
Wireless based system 

Brain Topography during emotion processing 
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Flgure 2 Dlstrlhutlon of lop 40 subject-independenl fealures (a) PO pllbents (b) healthy controls. 
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