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INTRODUCTION

Qualifications

MY name is Robert John Deller. My position at Transpower New Zealand
Limited (Transpower) is Team Leader (Substations) in the Pre-Approval
Engineering group. | have been in this role for approximately three and a half

years.

I have a Bachelor of Engineering (Electrical) and have worked in the

New Zealand electricity transmission industry since 1976.

IN relation to the North Island Grid Upgrade Project (Upgrade Project) my
role, and that of my engineering team, has been to develop preliminary
designs for, and estimating the cost of, substation development at
Whakamaru, Whakamaru North, Brownhill, Pakuranga and Otahuhu.

I confirm that | have read the Code of Conduct for expert withesses 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

5.
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IN this brief of evidence, | discuss issues associated with the substations

required for the Upgrade Project, as follows:

(a) purpose of the substations;

(b) substation locations;

(c) siting requirements;

(d) physical size and appearance;

(e) available technologies for substation equipment;
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) selection of technology for the four sites;

(9) staging of substation works; and

(h) identification of potential environmental effects.

OVERVIEW OF SUBSTATIONS, THE PROPOSED SUBSTATION SITES AND THE
SURROUNDING AREA

8223821

IN this section of my evidence, | provide an overview of substations and their
equipment, and discuss the substation sites that are part of the Upgrade
Project.

THE Upgrade Project is designed to increase the power transmission capacity
between Whakamaru and Auckland. The new transmission line and cables
would be connected to the existing grid at Whakamaru and Pakuranga
Substations. Substation works would be required at five locations. Three of
these locations are at existing Transpower owned, or leased, sites
(Whakamaru, Otahuhu and Pakuranga). Two locations are at undeveloped
sites (Whakamaru North and Brownhill Road).

THE primary purpose of a substation is to connect two or more transmission
lines together and change alternating current (ac) power from one voltage to
another (eg 220 kV to 110 kV).

KEY substation facilities, and their functions, are:

(a) buildings to house protection relays, communications equipment,
miscellaneous electronic equipment, battery banks and high voltage
indoor switchgear;

(b) circuit describes a power carrying electrical connection between two
locations. An overhead transmission line typically carries either one

or two circuits.

(c) circuit breakers to switch lines, cables and transformers in and out

of service;
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(d)

(m)

disconnectors and earthing switches to isolate and earth items of

high voltage equipment for maintenance;

electrical busbars (busses or buswork) that span stations to

interconnect overhead lines and underground cables;

instrument transformers to measure power system voltage and

current;

lightning protection masts and wires to shield the substation

equipment from direct lightning strikes;

power transformers to step the electrical voltage up and down
between generation, transmission and distribution systems. For the
Upgrade Project, the voltage transformation will be between 220,000
volts and 400,000 volts (or in electrical engineering terms, between
220 kV and 400 kV);

protection relays to detect electrical faults on the electricity
transmission grid and automatically remove an individual line,

transformer or cable circuit from service during an electrical fault;

shunt capacitor banks and static var compensators (SVCs) to
generate or absorb reactive power for the purpose of power system

voltage control.

substation gantries — inverted-U-shaped steel structures to support
the ends of incoming transmission line conductors and substation

strung busbars;
surge arresters to absorb fleeting voltage spikes that may otherwise
cause electrical flashovers or damage insulating materials inside the

high voltage (HV) or extra-high voltage (EHV) electrical equipment.;

switchgear — a general reference to all types of circuit breakers and
disconnectors; and
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10.

11.

12.

13.

(n) switchyard, which generally describes the area bounded by a

security fence containing HV/EHYV electrical equipment

THE term “"substation" is usually defined as an electricity station that has
power transformers. An electricity station without power transformers often is
called a "switching station", although not commonly in New Zealand. A "cable
transition station" is a small station to connect an overhead line to
underground cables. Some Transpower stations are called "power stations",
because they were originally built by the New Zealand Electricity Department,
or its predecessors (the State Hydro Department and the Public Works
Department), which owned and operated all major power stations, substations

and transmission lines before 1990.

TWO substation equipment technologies are in common use today. They are
air-insulated switchgear (AIS) and gas insulated switchgear (GIS). AIS has
been in use for over a century and is still being installed around the world
today. GIS technology was developed in the 1960s and is becoming more
common as power utilities build substations on smaller sites, in the basements
of city buildings and even beneath city parks. However, being considerably
more expensive, GIS equipment generally is used only where AIS is

unsuitable.

CURRENTLY, Transpower has 172 operational substation sites, of which 166
are AIS and 6 are (or have) GIS. Three of the latter substations were installed
with GIS instead of AIS, in one case replacing an existing AIS substation,
because the sites have severe marine pollution (which adversely impacts on
the AIS equipment). The other three were installed instead of AlS to minimise
the land area required. Five are housed in buildings, the sixth is located in the
Rangipo underground power station.

THE choice between AIS and GIS is relevant to two of the substation sites —
Brownhill and Pakuranga. | will discuss their relative merits later in my

evidence.

Whakamaru Substation

14.
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THE existing 220 kV switchyard at Whakamaru Substation (Page 20, Map

Book Series 3) was established around 1953 to collect power generated by
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