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INTRODUCTION

1. MY name is Ross Doyle Cooper. | am a Specialist Consultant with PB Power
Ltd. | have had 22 years experience in the telecommunications industry of

both New Zealand and Australia.

2. | am a Chartered Professional Engineer (CPEng) with a Bachelor of
Engineering (Electrical) from Auckland University (1982). | became a
Chartered Professional Engineer in 2003. | am also a Member of Institute of
Professional Engineers NZ (MIPENZ).

3. | have carried out telecommunications work in the areas of network planning,
network solution investigations, specifications, standards for design and
operations, contractual documents, and tendering. | have also acted as an

engineer to contract and in project management roles.

4. | have specialist expertise in radio design and radio frequency planning. | am
an Approved Radio Engineer (ARE), a qualification of the Ministry of
Economic Development (MED), Radio Spectrum Management Group. This
enables me to make radio frequency applications directly into the Ministry's
frequency database on behalf of clients who are installing new radio links for

communication purposes.

5. ALL frequency applications to MED require an electromagnetic interference
calculation to determine the levels of interference from one radio system to
another. This is specifically at radio frequencies 300 MHz — 30 GHz.
Electromagnetic interference from overhead transmission lines is very similar
in both principle and application, with the main difference being the frequency
of the interference, which is around 50 Hz instead of hundreds or thousands of
MHz.

6. SINCE 2004, | have applied this knowledge to the effects of magnetic fields
from transmission lines on electrical equipment and appliances. | should note
that the issue of magnetic field interference from high voltage transmission
lines is a relatively new field of investigation within New Zealand and

overseas.

8222334_2.DOC Page 1



7. I have read the Code of Conduct for expert witnesses in the Environment

Court Consolidated Practice Note (2006). | have approached the preparation

of this evidence in the same manner that | would for the Environment Court.

Scope of evidence

8. MY evidence will address the following matters:

(a)

(e)

)

A description of magnetic fields;

Relevant standards relating to the design and build of Transpower

transmission lines;

The global standards applicable to modern residential electrical and
electronic equipment (including TVs, computers, and IT equipment)

for electromagnetic emissions and immunity;

The effect of magnetic fields on electric and electronic equipment,

and services;

A description of recent testing of the effect of magnetic fields on

electrical and electronic equipment;

The magnetic fields being generated by the proposed OTA-WKM 400

kV capable transmission line; and

The effects of magnetic fields on residential, commercial and light
industrial equipment in the vicinity of the proposed OTA-WKM 400 kV

capable transmission line.

SOURCES OF INFORMATION

9. THE sources of information relied on in preparing this evidence are:

(a)

(b)
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IEC, EN and AS/NZS standards;

Alcatel NZ Ltd Technical Support — to gather information regarding

common mode rejection factors; and
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(c) UL International New Zealand Ltd (formerly Parkside Laboratories

Ltd), 10 Vanadium Place, Christchurch — Accredited test laboratory.

10. THE standards and organisations referred to in this report are as follows:
(a) ICNIRP - International Commission on Non-lonizing Radiation
Protection;

(b) AS/NZS - Standards Australia/Standards New Zealand;
(c) NRL — National Radiation Laboratory, (Ministry of Health, NZ);

(d) MED - Ministry of Economic Development, NZ;

(e) IEC - International Electrotechnical Commission;
) EN - European Standard (Europaische Norm);
(9) CISPR - International Special Committee on Radio Iinterference; and

(h) BS/EN - British Standard (incorporating a European Standard).

TECHNICAL GLOSSARY

AC — Alternating Current.

Common Mode Interference — Interference that appears on two wires with

the same magnitude and phase (i.e. identical characteristics on both wires).

DC - Direct Current.

Differential Signalling — A method of transmitting information electrically by

means of two complementary signals sent on two separate wires.

Electrical Background Noise — the electrical equivalent of audible noise,
usually seen as 'snow' on the TV when it is not tuned to a station and is heard

through speakers as a hiss.

ELF - Extra Low Frequency.
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EMC — Electromagnetic Compatibility.

Emissions — Electric and magnetic fields which are generated by equipment
through their use of electricity. Such emissions will vary in frequency and

magnitude.
EUT — Equipment Under Test.

Immunity — An inherent or designed ability of equipment to withstand the

influence of external electric and magnetic fields.

DESCRIPTION OF ELECTRIC AND MAGNETIC FIELDS

1. WE are constantly surrounded by electric and magnetic fields, of both natural
and human origin. One example is the earth's magnetic field. lt is a direct
result of the North and South magnetic poles. The strength of this field over
New Zealand is about 55.3 uT.

12. MAN-MADE magnetic fields are always the result of current flow. All current
(both direct current (DC) and alternating current (AC)), has a magnetic field
associated with it. As the current increases, so does the strength of the

magnetic field.

13. WHERE we have AC, the magnetic field is also alternating, and typically, this
is at 50 cycles per second (50 Hz). This is known as Extra Low Frequency
(ELF). This alternating characteristic is important to the effects which | will
describe later in this evidence. By contrast, the earth's magnetic field is

jargely static.

14. ONE source of man-made magnetic fields is a power transmission line. A
transmission line can be single circuit or double circuit. In the case of the
proposed 400 kV capable line, there are two circuits, made up of 2 sets of 3
conductors in a vertical arrangement. The strength of the magnetic field
generated by a transmission line is a complex resultant of the magnetic fields

of all the conductors.
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