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Background


Under ICT 4D project in Niue, computers and IT equipments were installed in the island. At Niue High School in Alofi, in addition to computers operating with Windows 98 system, 6 new Pentium 4 computers with Windows XP operating system were recently installed in computer lab. Those machines are connected to Server and internet access is available through internet Hub.


The electrical system in Niue High School was formerly single phase but it was changed to three phases system when new computers were installed.

Happening of over voltage surge

On 31/3/04 (Wednesday) at 3:15PM, I and Igrid from South Pacific Forum who is also a relieving IT teacher and acting head of IT department in Niue High School, were taking computer class for Year 11 students. While we were assessing students’ works, lights were suddenly brighter and exploded, smoke came out from equipments. Emergency evacuation order was given to students and we tried to switch off electricity. Respective school officials including principal arrived.

Main switch was off by the principal. I went to sub main switch board and took measurement on electrical lines, I found that although voltage between line wires were normal as they were around 415V, the voltage between Line 2 and neutral was 300V (normal line to neutral voltage is 240V) while voltage between the other two lines and neutral was 190 V and 220V respectively. I showed principal and Igrid the result indicated by my voltage measurement meter. I advised principal that either line or neutral was damaged and over voltage protection was essential to install at electrical system for computer lab. It was sign of over voltage surge that damaged equipments. Then an official from Niue Electrical Office was called and he made the measurement. While the other results were similar to my results, the voltage between Line 2 and neutral was 267 V. It was sign of abnormal risen voltage. I submitted my plan and diagram to principal to install over voltage protection device for Niue High School next day.

Due to voltage surge, newly acquired Laser Printer HL5040, adaptor to Internet Hub, monitor of newly acquired Pentium 4 computer with Windows XP system, 1 old computer,7 lights and one laser printer in school office were damaged.

Other computers were saved as they were connected through UPS but the damages ones were directly connected to lines . Although computers connected with UPS were saved, all UPS were instantly damaged by over voltage surge.

School IT classes and office operations were interrupted. Old UPS with bad batteries were brought back to service as their internal circuits were still working although their batteries were bad due to long usage. Uninterruptible power is no longer available for computers. However, at least, their circuits can give surge protection to computers although they can be destroyed by surge voltage as they are the ones that will firstly meet such sudden rise voltage.  Then classes were resumed.

On 2/4/04, an experienced electrician from Niue Electrical Office came and checked the whole electrical system and found that there was loose connection at neutral link of main switch board causing disconnection of neutral wire that caused voltage surge and over voltage.

Technical Aspect


In 3 three phase 4 wires system, the function of neutral wire maintains balance phase voltage which is the voltage between line wire and neutral that is maintained at 240V although line wires use to carry unbalance electrical load currents.


Once neutral wire was broken, the system becomes three phase three wires system with unbalanced load and the star connection point was shifted to new place as voltage between original star point and new star point occurred. Such effect caused unbalance in line to phase voltages and some line and phase voltage will rise more than normal voltage 240v.


The incident of over voltage at Niue High School was caused by dropping out of neutral link causing voltage between line 2 to neutral to become 300v that was the cause to damage IT equipments in school lab.

Detailed Technical Investigation Result

The loose connection between neutral wire and neutral link was caused due to corrosion of aluminium contact point & sparking between loosed contacts as aluminium can be easily corroded by salty air environment in Niue especially in cyclone season. Copper contact can withstand salty weather environment.

Technical Correction


Electricians from Niue Electrical Office refitted neutral wire, they installed more reliable earth wire and they accepted my advice to install over voltage and surge protection at main switch board of the school. The installation will begin as soon as necessary equipment arrive in future shipment.

Why over voltage and surge protection is required for IT equipments in South Pacific Islands


Pacific Islands including Niue are subject to cyclones. Cyclone can damage electrical power lines at any time. Damage of neutral wire can occur at any time during cyclone season and IT equipments are vulnerable as they can be damaged easily if they are not protected by appropriate surge protectors. Protection provided by supply authority can not always be depended on to protect IT equipments from electrical damage.


While ICT for development is in progress, providing over voltage protection with surge protection should be considered for electrical installation before ICT equipments are installed. The event of Niue High School Voltage surge highlights such requirement. If possible, appropriate insurance cover should be considered for newly installed IT equipments


Residual Current Device and Earth Leakage Relays can give protection but such devices require good earth connection. Coral atoll like as Niue does not provide very good earth resistance and the minimum available earth resistance is not less than 10 ohms according to the source from Niue Electricity.

Conclusion


Over voltage and surge protection for IT equipments should be considered in line with ICT project plan for installing ICT equipments in South Pacific Island nations as the ICT development plan are set back by cyclones. Providing appropriate technical protection can save IT equipments from damage caused by electrical surge due to broken electrical lines during cyclone weathers.
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