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agnetic fields adversely affect 
the readability of computer 
visual display units (VDUs) 

by causing movement or jitter 

to occur on the display. The effect of this 

can make the VDU unusable and there- 

fore give rise to management problems 
in the workplace. This occurs particularly 

when people refuse to occupy the 
workplace because of actual interference 

and perceived health concerns. 
VDUs, which are cathode ray tube 

based, are the most widespread type of 
computer screen in use in the modern 
workplace. These VDUs are particularly 
susceptible to interference from power 
frequency magnetic fields, which 
emanate from mains carrying cables, 
substations, switchrooms and plant- 
rooms. 

The commonplace use of computers 
in the workplace has led to an expecta- 
tion that any desk in the workplace is a 

suitable location for a computer. Most 

people regard VDUs as fairly rugged 
devices and because of this there is an 
expectation that the computer should be 
able to work anywhere. However, by 
any measure a VDUs is a sensitive 
instrument so far as magnetic fields are 
concerned. It takes only a small amount 

of current in a nearby cable to cause 

interference sufficient to make the 
screen unusable for the user. The 
problem is exacerbated where usage 
extends beyond infrequent use to a few 
hours usage every day. 

Movement of the screen display by 
less than 1 mm at the mains frequency 
rate is sufficient to cause eye irritation to 
the user. Persistent use results in com- 

plaints of headaches and discomfort. 
Failure to address the VDU interfer- 

ence problem in a timely way can lead 
to concerns by users about the source of 
the problem. Tardiness in identifying the 
cause and developing strategies to 
resolve the problem can lead to refusal 

to occupy the premises with all the 
associated inconveniences and loss of 
productivity. Loss of rental can also 
occur for property owners because of 
the unsuitability of the site for computer 
use. 

The existing international guidelines 
for limits of exposure to power fre- 

quency magnetic fields advises a limit of 
5000 milligauss for continuous exposure 
for occupational situations and 1000 
milligauss for continuous exposure for 
the general public. These limits can be 
exceeded adjacent to substations and 
switchrooms and high current carrying 
cables. However, so far as product 
design of individual products is con- 
cerned there are no emission limits for 
50-Hz magnetic fields. Similarly, there 
are no emission limits for the installed 
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Magnetic field interference and computer screens continued from page 33 

mains reticulation system within a 

building. Consequently, variations 

in building layout and design as 
well as product selection will 

greatly affect the magnetic field 

present in a workplace. For similar 

electrical loads one office space 
can have maximum levels below 
10 milligauss while others may 
have more than 1000 milligauss. 

Currently, there are no manda- 

tory immunity levels with which 

VDU manufacturers are required to 
comply for immunity from power 
frequency magnetic fields. Empiri- 

cal evidence from hundreds of 
tests has resulted in quite a wide- 

spread but not universal use of 10 
milligauss as a safe level at which 
most VDUs will operate satisfacto- 
rily. However, this in no way can 
be guaranteed as testing of several 

types of VDU has shown. 
Periodically, consulting engi- 

neers will specify even lower 
levels than 10 milligauss as a 

maximum level permissible in the 
workplace in the vain hope that an 
electrical contractor will be able to 

at full electrical load and the 
results of the survey can be used 
to determine safe, marginal and no 

go areas for VDUs. The benefit of 
this approach is that problems are 
avoided before the office space is 
committed and computers in- 

stalled. It may also be possible to 
reduce the interference and 

the meantime, the VDU screen 
continues to cause the user con- 

cern with little prospect of a 

solution in sight. When conven- 
tional avenues have been ex- 
hausted, recognition occurs that it 

may be caused by proximity to 
power cables, submains, switch- 

room, plantroom, substation or 

Figure 1. Disarranged cables with large separations. 

"Generally, it is safe to say that smaller VDUs are less susceptibile than larger 

VDUs to magnetic field interference. " 

achieve such a level. The reality is 

that with good design and careful 
attenuation to detail of all the 
electrical reticulation, significant 
reductions can be achieved over 
equivalent situations where it is all 

left to chance. However, building 

layout plays an equally important 

part. The location of the substa- 

tion, switchroom, plantroom, cable 
runs and riser ducts can determine 
whether office areas will be 
suitable for location of PCs and 
workstations. 

The suitability of an office area 
for VDUs can be determined by a 
field survey where actual magnetic 
field readings are taken. This 
should be done with the building 

increase the amount of usable 
office space. 

Generally, it is safe to say that 
smaller VDUs are less susceptibile 
than larger VDUs to magnetic field 
interference. Therefore, with a 
trend towards providing larger 
VDUs in the workplace, especially 
for all-day users, the recognition 
and treatment of the problem is 
even more important. 

In existing buildings a typical 
case involves user complaints 
investigated by an information 
technology consultant, and in 
some cases, the electrical mainte- 
nance department will be re- 

quested to investigate and check 
that the power is satisfactory. In 

even a light circuit from the office 
floor below. 

In some cases the interference 
source can be quickly identified 
and actions taken to reduce it at 
the source. One recent case 
involved the rebundling of the 
mains cables, which all but elimi- 

nated the source. In an office area 
where approximately 20 worksta- 
tions were in use, several were 

being affected by screen jitter. 
Investigation revealed that the 
source was the po~er cabling 
which w"as located directly beneath 
the floor of the VDUs. The current 
being drawn was only 30 amps per 
phase and the cables were disar- 

ranged with large separations 
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Figure 2. Closely bundled power cables. 

between each cable. (Figure 1). 
The effect was that the magnetic 

flux density measured at the VDU 

was over 70 millgauss. By simply 
rearranging the cables to maximize 
cancellation, it was possible to 
reduce the interference to less than 
10 milligauss. (Figure 2). This 
proved to be satisfactory for all of 
the monitors. In another part of the 
office near to a power distribution 
board, two of the workstations 
required a quality monitor shield 
to overcome the screen jitter 
(Figure 3). 

Other cases require the judi- 

cious placement of computers or 
the installation of high permeabil- 

ity shielding material near the 
source. For example, this could be 
on the ceiling of the switchroom or 
above the cables. For a new 
building modelling was carried out 
on the cable runs using maximum 

loads. This indicated that the 
magnetic flux density would be 60 
milligauss. The cable layout was 
optimized to minimize the effect 
and this reduced the interference 
to 12 milligauss (Figure 4). 

This would have been satisfac- 

tory for many types of VDUs. 
However, because a safety margin 
was needed over and above the 
modelling figures and to overcome 
the possibility that the electrical 

work would not be as clear cut as 
the model, some additional insur- 

ance was required. 
Because the area was to be used 

for workstations, the decision was 
taken to install high permeability 
shielding on the floor above the 
cable tray. To ensure an adequate 
design safety margin, a 5 milligauss 
contour was chosen. This meant 
that the shield was about 3 meters 
wide. After a full load test before 
the building was occupied, the 
measurements at workstation level 
was measured at 5 — 7 milligauss, 
which is more than satisfactory for 
most VDUs. 

This high permeability shielding 
material was chosen because it is 

lightweight by comparison to other 
metals, and it does not require any 
welding, which means that installa- 

tion is easier. Also, because no 
welding is required, it does not 
suffer from the contraction and 
expansion problems associated 
with fully welded structures. 
Therefore, it is suitable either as an 
under carpet shield, or it can be 
fixed directly to the concrete over 
the cable tray or to the substation 
ceiling or wall. 

In some cases high earth 
currents travelling through air 
conditioning ducts, plumbing, 
sprinkler pipes, or concrete 
reinforcement have caused large 
magnetic fields to interfere with 
VDUs. In one high rise office 
building, it was found that the 

magnetic field from the neutral bar 
was in excess of 3 gauss. Rectifying 
the out-of-balance, three-phase 
circuits which cause high neutral 
currents, can subsequently reduce 
interference from magnetic fields. 

WHAT TO DO 
In existing buildings there are a 

number of strategies to use. First, it 

is necessary to have a preliminary 
magnetic field survey to confirm 
the source of the problem. In cases 
where it is fairly certain that 

magnetic fields are the cause, it is 

appropriate to conduct a more 
detailed survey so that available 
options can be considered. A 

detailed survey should include 
measurements taken every 1 meter 
and at three heights (floor level, 
desk level and 2. 4 meters above 
floor). This is necessary to ensure 
that, so far as is possible, all data is 

collected and that the actual source 
of the problem can be correctly 
identified. Office layout diagrams, 
building floor plans and electrical 
reticulation diagrams are necessary 
parts of the jigsaw. 

A good survey should also 
provide practical recommendations 
for solving the problem. This can 
include changes to the cabling, 
increasing the distance of the VDU 

from the source, shielding near the 
source or near the VDU, or chang- 
ing the type of computer display. 
Figure 4 shows the situation where 
magnetic shielding is installed 
above the cable tray on the level 

VDU at Desk Height 

~P: 

Figure 3. Magnetic monitor shield. 

Floor Slab 

Shield 

Figure 4. Shielding located under the floor. 
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below the occupied area. Some- 
times this is not possible and it is 

necessary or more economical to 
install the shielding on the floor 
directly below the affected VDU. 

This is illustrated in Figure 5. 
Typically, this will be covered with 

a floor covering such as carpet. 
For new buildings in the 

planning stage, the use of office 
space near source areas should be 
carefully considered. Some simple 
design rules can often avoid 
significant problems before the 
building is occupied. This includes 
the overall building layout, posi- 
tioning of the substation, switch- 

room, cable runs and riser ducts 
vis-a-vis the location of people and 
workstations. Magnetic field 

modelling, particularly of cable 
runs, can assist, along with com- 
mon sense application of funda- 

mental principles. Shielding of 
substations and switchrooms 
should be considered as a cost- 

VDU at Desk Height 

Shield 

Floor Slab 
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Figure 5. Shielding placed over the floor. 

effective way of increasing the 
usability of areas adjacent to high 
source areas. A magnetic survey 

before the office area is occupied 
can identify VDU go and no-go 
areas. 

FOR FURTHER IIVFORIMATlotV, please contact 

RFI Ind«stries, P. O. Box 254, Bayszzzater 

3I53; Phone: + 6I 3 9767 6733; fax: + 61 3 
9762 8501; e-Inailz proj ect@rfi-i zzd. co»z. art 
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Cable Tray 

Immunity, 
Tiestinl, 
Walker Scientific Inc. , is 

your source for producing 
magnetic fields for Radiated 
Field Immunity Testing per 
SAE l1113/22. 

A recommended testing technique 

which produces a frequency 

dependent magnetic field intensity 

for determining the immunity of 

electronic devices to magnetic fields 

generated by power transmission 

lines and generating stations. 

Let our technical staff work with 

you to determine the most 

economical system to meet your 

particular requirements. The actual 

size of the Device Under Test (DUT) 

will determine the size and 

configuration of your coil system 
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