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Dear Members,
THIS MONTHS MEETING

Time/Date:
7.15pm TUESDAY JUNE 10th 2008. Please note the earlier start time of 7.15pm
Venue:

Pathology Museum, Christchurch Hospital.
Speaker:
Prof. Robin Fraser
Topic:

Diseases etc.
I thank Charlotte Brough for the following email:

We would like to confirm the visit to the Pathology Museum by the Institute of Electricians, Canterbury Branch.

Tuesday 10 June at 7.15pm. (Editor’s note: This has since been confirmed)

Meet right hand side of Foyer at the Main Entrance of Christchurch Hospital.

Guy Johnson, Director of the Canterbury Medical Research Foundation and Professor Robin Fraser will meet you and take everyone to the Pathology Museum. It is important that all your members are punctual as a security card is required to use the lifts to the museum.

The car parking building shuts at 8.45pm. There are usually plenty of parks close to the hospital at that time and it may not be necessary for your members to use the car park.

The visit to the Museum is very interesting and Prof. Robin Fraser is an excellent speaker. Robin is happy to talk about any diseases if any of your members have questions they would like answered.

We look forward to your group coming to visit.

Yours sincerely

Charlotte Brough
ALL WELCOME
LAST MONTHS MEETING

This was a talk about Antarctica by Hayley Head nee Shelton held at the CPIT Imagitech Theatre.
I thank Hayley for the following information.

Introduction

McMurdo Station located at 77 degrees 51 minutes S, 166 degrees 40 minutes E is the largest Antarctic station. McMurdo is built on the bare volcanic rock of Hut Point Peninsula on Ross Island, the solid ground farthest accessible by ship.
The station was established in December 1955. It is the logistics hub of the US Antarctic program, with a harbour, landing strips on sea ice and shelf ice and a helicopter pad. Its 100 or so buildings range in size from small radio shacks to large three storey structures. Repair facilities, dormitories, administrative buildings, a fire house, power plant, water distillation plant, wharf stores, bars, warehouses and the first class science lab (Crary) are linked by above ground water, sewer telephone and power lines.

Recorded temperature extremes have been as low as minus 50 degrees centigrade and as high as plus 8 degrees centigrade.

Drifting snow can accumulate about 1.5m per year although the station becomes snow free in the summer. Average wind is about 5.1 metres per second, a gust of 52 metres per second was recorded in July 1968.

McMurdo Station is capable of supporting up to 1300 residents but in the winter depending upon what projects are being under taken the number of personnel can be as low as 180, the winter staff consists mainly of support staff keeping the station running, most of the scientific work is done during the summer seasons.

Power Plant

The power plant is situated on the outskirt of the town next to the water treatment plant away from the living areas, the generators are noisy and a dull hum can be heard around the station depending upon the wind.

Generators

Power at McMurdo is supplied by six Caterpillar diesel generators, rated at 900kVA each. During the winter only three of these generators are in service. The other three are maintained and tested, this is done every twenty thousand hours, which keeps the power plant staff busy. Each of these generators has logged over 107 000 hours of running time.

In the event of equipment failure a one of the generators not in use can be online and producing power in minutes, this is very important because of the conditions in Antarctica.

There are eight emergency generators placed around the station used to power essential services and important buildings, such as the Medical Building, Crary (the science lab) the water treatment plant and building 155 (the main building which contains some accommodation, offices and the galley). 
While McMurdo may generate electricity like a small city. The outlying field camps must be a little more inventive. Many of the camps run small generators, but increasingly alternate sources are being used. Here is a bank of solar panels that can be brought out to remote sites. Aircraft systems at the runways, radio repeaters on mountain tops and sometimes entire field camps can be powered by the sun.

 Nuclear Power Plant

McMurdo broke into the nuclear age on March 3, 1962, when operators activated a nuclear power plant at the station. The plant was prefabricated in modules. Engineers designed the components to weigh no more than 30,000 pounds each and to measure no more than 8' 8" x 8' 8" x 30'. A single core no larger than an oil drum served as the heart of the nuclear reactor. Reportedly, the reactor replaced the need for 1,500 gallons of oil daily. Engineers applied the reactor's power, for instance, in producing steam for the salt water distillation plant. The U.S. Army Nuclear Power Program decommissioned the plant in 1972.

Protection and metering

Protection

Because electricity at McMurdo is extremely important the protection and monitoring of the generators is essential. 

The protection on the generators at McMurdo include:

· Temperature monitoring

· Under Voltage/Over current protection

· Under Voltage

· Stator Earth Fault

· Phase differential protection

· Frequency protection

· Phase differential

· Negative sequence over current protection

· Generator ground differential protection

· Fuel monitoring

Real time Ammeters and Voltmeters are also mounted on the control panel and are read and recorded everyday, this serves to keep and eye on the trends and can also pick up any drastic changes on the system. 

As well as protection within the power plant there is monitoring around the station at vital buildings, such as the Medical Centre, Fire House and Crary. The Medical centre and Crary have UPS (uninterrupted power supply). This is essential in Crary because there is a lot of scientific experiments happening all the time that may have been in progress for years, there is also big freezers keeping samples of core material frozen until they can be analyzed after all science is the reason for being at McMurdo. The medical centre has UPS on some of its power outlets for things like the decompression chamber and other essential machines.

Metering

Because McMurdo is a stand alone power system that the National Science foundation pays for it is not necessary to have metering for the payment of power, the only metering they have is to monitor how much power is being used by the whole township in order to keep up with the rate of change for future planning. 

 Fuel

Eight million gallons of fuel is delivered to McMurdo Station every summer, this fuel is used in the power plant to run the generators and also in the vehicles used for transport in and around McMurdo Station. The generators burn about       25, 000 gallons of diesel fuel a week. During the summer This is equivalent to 3600 gallons or 75 barrels a day (15,000 Litres a day). 

 Staff

The power plant is manned 24 hours a day by specialised power plant engineers, these engineers, like most staff at McMurdo are hired in Denver, America and transported to Antarctica for the sole purpose of working in the Power Plant. During the winter there is usually three engineers and in the summer this number increases to six staff three day shift and three on night shift, which is only night shift because of the time of the day, nothing to do with the lighting conditions because it is mostly light all day and all night.

Reticulation

McMurdo Station is built on volcanic rock which means all of the services must be transported above ground

The main reticulation of electricity is done via power lines running around the station. The holes that the poles go in are made by blasting explosives, there is a man employed to do this specific job for the various services and for the landscaping of areas around the station to enable roads and buildings etc to be built.

The power lines must be held up with centenary wires and the pole must be high tensile to be strong enough to stand up under lots of snow. The conductors are round and the insulation with a smooth texture so any snow that does land on them is likely to fall off.
Cables running from one building to another are usually done in metal conduit on stanctions (stands) that stand about one meter of the ground so that for blowing snow does not settle around the conduit. This also means that there are a few bridges to climb over around the station.

Installing these conduits can be dangerous work the ambient air temperature during the winter is -25 degrees centigrade this makes the metal very cold, to touch the metal with bare hands would burn so all outside work must be done using gloves, It doesn’t pay to be a hero it just causes more problems if you are cold you should head inside to get warm.

The cable also freezes so it is important to heat the cable up and be totally prepared, it needs to be moved quickly so it doesn’t freeze and become brittle.

Earthing

Because of the ground conditions at McMurdo station earthing of all the buildings is impossible. For earthing to be effective there must be continuity through the ground. Volcanic rock has too higher resistance to ensure that all the buildings will be at the same potential. Instead of earthing to the general mass of earth all of the buildings are bonded together and held at the same potential through low resistance bonding leads, this is only practical because there are a limited number of buildings on the station and it is a stand alone system that is it is not connected to any other electrical systems.

Heating

Heating is essential in McMurdo. Most of the buildings are heated centrally using forced air furnaces burning a fuel called JP-8 with an additive to make it flow at low temperatures, other buildings use hot water furnaces. Most of the buildings have a two door system which means you must walk through one door and shut it before opening the next door to get inside this cuts down heat loss and wind entering the building.

The power plant and water treatment plant are heated using heat recovered from the generators.

During the winter some buildings are not used at all these buildings are “closed down” for the winter that means the power is cut off and the doors are sealed shut. Some warehouses that are only used for storage are not heated at all.

Lighting

Lighting is another essential service in a place that is dark for four months of the year, obviously there are plenty of outdoor lights to light walking tracks and roads although it still is pretty dim in places.

In the middle of the township there is a set of coloured lights known as the condition lights. McMurdo bases its weather conditions on three scenarios.

Severe Weather Condition 1 

Issued when at least one of the following conditions is occurring or imminent: 


Sustained wind speed greater than 55 knots 


Wind chill temperature colder than -100°F (-73°C) 


Visibility less than 100 feet 

Severe Weather Condition 2 

Issued when at least one of the following conditions is occurring or imminent: 


Sustained wind speed 48 knots to 55 knots 


Wind chill temperature -75°F (-60°C) to -100°F (-73°C) 


Visibility 1/4 mile to 100 feet 

Severe Weather Condition 3 

Issued when all conditions exceed criteria for Condition 2 

The coloured lights indicate what weather condition the township is in so the community know what precautions must be taken. The condition is also displayed on the television and radio channel.
Fresh Water

Antarctica is one of the driest continents on earth so one of the biggest issues with living there is how to get clean water to the residents. The water used comes from about 30 metres out at sea under the ice where they pump it through to the water plant. There the water is warmed using heat-exchangers. The heat is basically recycled energy - because it comes from the generators that heat the buildings at McMurdo. They warm the water from 28 to 36 F and store it in a tank. The water is then sent through filters made of anthracite (coal), sand, garnet, and gravel. This gets all the particles larger than 25 microns out of the water. Sometimes, Then they send the water through a 5 micron filter. 5 microns is 5 millionths of a meter, or 5 thousandths of a millimeter. Jellyfish and pterapods (sea angels) clog the filter so it has to be cleaned out!

The water then has to be pressurized to 800 psi. This forces the water through the reverse osmosis filters which don't let salt through. The freshwater is then treated with chlorine and piped to all the buildings in McMurdo.

 Water Pipes

The water pipes must be insulated to ensure the water inside doesn’t freeze, they also have a hot wire running around them. The power to this wire is monitored at the power plant to ensure it does not turn off or break down, if the heat trace stops working the pipes will freeze and explode, then part of the township will be without water. 

 Waste 

The waste water goes to the sewage treatment facility. Also in insulated heated pipes, the first thing that happens is it gets ground up by the "Muffin Monster" which has giant teeth inside to break everything apart. Then the fluid goes through a screen that catches anything the Muffin Monster didn't grind up enough, the wastewater/sewage then goes to an anoxic (without oxygen) chamber, and then to a series of oxygenated vats. 

There are lots of bacteria and protists that break down the sewage in the vats. This may look "gross" but it doesn't smell bad at all. The vats fill a room the size of a gymnasium. The sewage treatment plant processes 60,000 - 70,000 gallons of waste water each day!

After treatment, the clean water that is removed is irradiated by ultraviolet light and then released into McMurdo Sound. Because it is fresh water, they mix it with the briny water that is "waste" from the desalination plant, so it goes back into the ocean as clean salt water. 

The solid waste left behind is then compressed and it gets packed in plastic-lined boxes to go back to a landfill in the United States. About 70 boxes of human waste per year) end up leaving McMurdo on the one ship per year that comes in!

Communications

The primary mode of communications for McMurdo is provided by satellite service. Incoming calls are routed as required, and windows for each agency's business are scheduled. Emergency calls can be made any time the satellite system is accessible.

Black Island sits 30 miles south of McMurdo and Ross Island It is the satelite communications receiving centre for McMurdo and runs unmanned all winter long. The power comes from a couple of wind turbines and 3 Yamaha diesel driven generators  as backup.

Like the Australian and New Zealand stations in the Antarctic, McMurdo Station has direct-in/direct-out telephone connections to the outside world, in this case functioning as part of the New Zealand telephone system. Incoming calls are dialed as +64, then area code 2409, and the four digit local number. The Antarctic station is also home to the continent's only ATM machine

An amateur radio facility, the Ham Shack, Building 186, is operated by the U.S. Navy. It is staffed by qualified volunteers and is for the community's use. When atmospheric conditions permit, the Ham Shack can offer the opportunity to make a phone patch to family and friends in the United States Science groups, who have provided information regarding e-Mail/data requirements in the Science Information Package (SIP), have access to computers in the Crary Science and Engineering Centre (CSEC), also known as the Crary Lab. Internet Services are provided. 
Although the satellite communications systems at McMurdo are very reliable, service outages which affect voice and data communications can occur. 

Waste management

In 1990, McMurdo Station developed and implemented its first formal recycling program. Since then, Waste Management has continuously upgraded the program to maximize recycling efforts. During the 1993-94 season, the USAP recycled 70% of hazardous and non-hazardous waste. The program stands as a model for other communities and is a point of pride for the USAP community. 

Except for human waste, all waste generated by the USAP is removed from Antarctica and returned to the United States for disposal. Because of strict Federal and State regulations on this process, it is crucial that waste be handled effectively. 

The key to McMurdo's recycling program is careful source segregation: as careless separation of waste in McMurdo can result in material being unfit for recycling, it is everyone's responsibility to separate waste effectively. You will be briefed on the details of McMurdo's recycling program. 

Community

At McMurdo Station recreation is very important , within the station there are three gymnasiums two bars and a coffee house with a movie theater, there is also a bowling alley and a rock climbing room. Some community members take time out to teach others new skills such as welding classes or knitting. Bands are often formed and have nights when they perform well as planned party’s and Thursday nights at Scott Base. All these activities help people to keep busy and let people get to know each other, while they are away from their friends and families for such a long time.
THE WRONG SIGNAL REVISITED.

(Editor’s note: Sorry, this article was cut short last month. Here is a section near the end of last months information followed by the rest of the article).
I thank Malcolm for this article.

……………………………………………………………………………………………………………..Once the train was past the signal, the lever would have been locked, but without a signal it was free up to this point, and once released it was free to move either way. The unit’s lead bogie followed the correct route whilst the trailing bogie and the lead bogie of the next unit took the  straight ahead route and when the hapless signalman realised what he had done and restore the lever to its correct position in a vain attempt to undo the damage, the rest of the unit tried to follow the correct route.

Trains are not designed to travel with carriage wheel sets on adjacent roads and the whole consist quickly derailed and ground to a halt.

The local Signal technician reports cycling to work and being greeted at the crossing by the spectra of a unit set zigzagged  across two tracks and the crossing blocked all day as re-railing and repairs proceeded.

 Although all those involved were severely reprimanded the practice existed for another twenty years as we soon discovered when high pressure mercury vapour lights were installed in the yard lights and the signalman complained bitterly that when he notified the unit driver by switching the yard lights off and on he plunged the whole place into darkness until the new fangled bulbs had had half an hour to cool down!   

Malcolm Teasdale

SUBSCRIPTIONS ARE DUE

As you know we have not increased our subscriptions for a number of years and it has not been increased for this year as well. I think it is fair to say that it is good value (Capitation fees are included!). 
Thank you if you have already paid, if not, would you please pay your subscription promptly. Much appreciated. 

Full membership: $65.00
Retired/student membership: $36.00

THIS DECADES THOUGHT:

[image: image1.jpg]



I look forward to seeing you on TUESDAY JUNE 10th 2008 at 7.15pm.                   
Cheers Starr









