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 The Wire Saw Saga 
 

A Solar Cell production facility in North Eastern USA is on the leading edge of green power 
ï it is owned by one of the worldôs largest manufacturers of solar power products.  The 
plant supplies North American needs for this large multi-national company. 

 
You may well have seen such product recently. Perhaps powering a highway warning 
sign in highway construction or powering a marine channel marker buoy. 
 
The plant manufactures high efficiency monocrystalline and polycrystalline solar panels. 
While solar power is currently cost effective and widely used for mobile or remote  
applications and in third world countries where electrical infrastructure doesnôt exist, the 
cost is continuing to plummet and solar power is achieving ever widening use in North 
America as it becomes cost competitive in more and more applications. 
 
The plant had a production problem in the manufacture of the silicon wafers that form the 
solar cells. It was a problem that added significant cost to the wafer slicing operation. 
 
Since the cost efficiency of solid state devices depends on the yield, fixing the ongoing 
problem would reduce the cost by increasing the effective yield.  We like to think that by 
helping to solve the wafer sawing production problem, the Active Voltage Conditioner 
supplied by Omniverter has make a small, but useful, contribution to lowering the cost of 
solar power. 
 
The production process of manufacturing photovoltaic solar cells begins with large silicon 
crystalline ingots that are cast in electric furnaces under controlled atmosphere. They are 
cut with band saws into rectangular bricks, each with a square cross section several 
inches across. Each brick of silicon polycrystalline material has a value at this stage of 
several thousand dollars. 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 

  

CASE Study #4 
 
Semi ConductorðSolar Cell Manufacturing 

tame your powerðkeep your profits  

Bricks mounted on carriers 
and ready to be sawn 
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The bricks are placed in wire saws, which use fine wires and abrasive slurry to slice each 
brick slowly into   hundreds of thin wafers. The wire is wound in multiple passes, as close as 
a few hundred micrometers apart, over upper and lower drums in a continuous loop.  
The bricks are passed through the rows of closely spaced wire to make multiple cuts       
simultaneously. The closest description to the technique might be a bread slicer at the local 
bakery. It can take several hours to slice through the bricks. 
 
The finished wafers are cleaned to remove all traces of abrasive slurry, diffused with     
phosphorous compound to produce the photo voltaic effect and then screen printed with  
silver paste to form the grid that carries the current. After connection tabs are soldered in 
place, they are coated with an antireflective coating. The completed cells are assembled into 
matrixes of multiple cells, laminated into a package with tempered glass, an encapsulant,  
back skin and an aluminum frame, ready for mounting and interconnection. 
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Thatôs a much-simplified description of how the 
plant manufactures solar power panels. Our interest 
is in the specific part of the process where the  
Active Voltage Conditioner supplied by Omniverter 
Inc. became a key  productivity enhancement tool. 
That is the wire saw production area. 
 

The plant operates numerous sophisticated wire 
saws to meet their wafer production requirements, 
but there was an intermittent production problem. 
As many as 20 times a year, one or more of the 
saws would experience a sudden break in the  
continuous loop of wire, not only causing downtime 
but damaging one or more bricks of silicon, turning 
the  expensive bricks into waste. 
 
 

The plant engineers suspected a power quality problem was the cause. They determined the 
type of voltage disturbance that caused the greatest damage from data supplied by the 
plantôs metering system. Shallow voltage sags of half a cycle to a few cycles did not cause 
the problem. Voltage sags of from 10 to 50% were the culprit, and many of these came 
during thunder storms. For the plant, this was the unavoidable cost of a power quality  
problem. The Utility could not guarantee that such sags would not occur, even though the 
plant was equipped with a 35kV underground feed from the sub station ï a fact that at least 
reduced the effects of weather and animals versus the previous overhead 12.47 kV supply. 
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Every time a voltage sag occurred on the local utility network ï whether caused by lightning 
or a utility switching operation, the tension on the wire would vary and a smearing of the 
cut would occur, depending on the severity this could cause the wafers to be scrapped. 
Quite frequently some of the saws would snap their wire due to a variation in torque  
between the upper and lower drive mechanisms.  Every time a wire break occurred,  bricks 
were destroyed and hours of downtime were caused while the fine wire was replaced, 
wound on the drive rollers and spot welded into a loop. The cost - many thousands of     
dollars per event. 
 

 

 
Wire Saw Line 

 
 

 
 
Fortunately for the plant, their electricity supplier did have some suggestions. Their    
Account Manager introduced  the plant  to technology available from Omniverter.  It was 
recommended that an Active Voltage Conditioner (AVC) be installed on the power circuit 
supplying the wire saw department. They chose to proceed with an installation designed 
to supply several of the newer and larger saws that saw through multiple bricks  
simultaneously. 
 
An AVC model was specified to supply 1600 kVA at 480V with the ability to correct  3 
phase voltage sag from 70% of nominal and the commoner 1 phase sags from 45% of 
nominal. It was installed in August 2002 and commissioned by Omniverter. 
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1600kVA Active Voltage Conditioner 480V 
 

According to the Plant Engineer  after only a few months experience with the AVC: 
 
ñThe results were dramatic. Productivity losses from sags with the protected saws were reduced to 
zero. I can say with absolute confidence the payback was well under a year. Now my only problem 
is that production  managers want to know why we didnôt protect the rest of the saws with the AVC. 
Every time a thunderstorm appears in our area, we have to shut down the unprotected saws until 
the storm passes.ò 
 

Needless to say, a second AVC installation has since been supplied by Omniverter to protect 
the remaining saws and has achieved similar results. 
 
It is true that the case of the wire saws is a perfect match to the AVCôs capabilities but it is 
not unique. Voltage disturbances plague productivity wherever motor drives drop out on  
important processes, and where process systems cannot withstand interruptions. While the 
standard AVC does not protect from a complete loss of power ï it can and does offer  
continued operation for over and under voltage situations ï and they are more common than 
power outages by a factor of 12 to 1. 
 
Examine your process and production losses with an eye to their cause, and donôt 
be too surprised if voltage disturbances are costing you much more than you think. 
 
Go to www.omniverter.com    to see 
 
1) A free confidential financial model which will help you calculate these costs. 
2)   Products -  AVC and other solutions to your power quality problems 

 
 
 
 
 
 

http://www.omniverter.com/

