newW Zealanb
cLeCTricC Car Gguibe ( ()

By Sigurd Magnusson, Wellington, NZ. 10 April 2018. Updated monthly. Download latest from www.electricheaven.nz

Questions, corrections, feedback to siqurdmagnusson@gmail.com or 021 42 12 08. Please share this document.”

FULLY ELEeCTrIC Cars

These are cars that move using a large electric battery powering an electric motor. They do not take any
petrol. Also called Battery Electric Vehicles (BEVs), they produce no exhaust, which is far kinder to the
environment — petrol and diesel transport produce 18% of New Zealand’s greenhouse gases.” 80% of New
Zealand electricity is generated by rain (hydro dams), geothermal, and wind?, so the source of the car’s fuel
is environmentally friendly, and inexpensive, and produced locally (We import over a billion dollars of petrol
and three billion dollars of crude oil from overseas each year* and local electricity generation is cheaper). A
2015 government study shows electric cars also have environmental benefits versus petrol cars when the
full lifecycle of manufacture, use, and disposal are assessed, and that the ingredients like lithium in
batteries, aren’t scarce.® Each year, an estimated 256 New Zealanders prematurely die from harmful diesel
and other vehicle emissions® (similar to the number who die in crashes) and this would reduce by driving
electric vehicles.

Electric cars have no clutch or gears, and accelerate more quickly and smoothly, in a “sporty” way, and
climb hills easier than petrol cars. A fully electric motor has fewer moving parts, no spark plugs or engine
oil, and requires less maintenance than a petrol equivalent. Such cars are extremely quiet and reduce noise
pollution. Travelling down hills or braking recharges the batteries, and is known as regenerative braking.
The motor uses no energy when the car is still.

Electric cars are safe, reliable, manufactured by large brands, and are beginning to be sold in high volume
globally. Norway, with a similar population and size to New Zealand, is a global leader, with over 40% of
new car sales now fully electric or plug-in hybrid (a further third sold are hybrid).

The dashboard displays how far you can drive with remaining battery. Entry-level electric cars have a
shorter range (100km+) than petrol cars. High-end cars with large batteries (500km+ range) cost more.
Battery prices are dropping significantly (80% drop from 2010 to 2016"), making electric cars steadily
cheaper. On average New Zealand drivers travel 28km per day®, and 95% of days within 125km°. Electric
cars can be charged at home overnight and be ‘full’ in the morning, so affordable electric cars are practical
for most daily journeys. The census shows over half of New Zealand households have two or more cars®,
suggesting many could own a cheap electric car and keep a long distance fuel car.

Since 2016, electric car prices and models in NZ have improved. Electric cars here are mostly cheap, used,
imported short-range Nissan Leaf hatchbacks. Increasing numbers of other makes and models are arriving,
including large, long-range, high performance cars by Tesla, the global pioneer in electric cars. Most
automakers are indicating timeframes by which all cars they manufacture will be partially or fully electric,
e.g. Volvo by 2019'°; Jaguar 2020, Mercedes 2022, Toyota/Lexus 2025""; Porsche & VW 20302
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TYPEeS OF VeHICLes

PARALLEL SERIES BATTERY
PLUG-IN HYBRID [PHEV] PLUG-IN HYBRID [PHEV]* ELECTRIC [BEV]

@5 ﬁmr‘ No tailpipe
emissions

* Some manufacturers also call this a Range-Extended Battery Electric Vehicle or REX.

FUEL VEHICLE NON PLUG-IN HYBRID

PLUG-IN HYBIID elLeCTrIC veHlcLes (PHEVS)

These have both an electric and petrol motor, but with the added feature that they can be plugged in at
home or wherever there is an electrical socket. This lets you drive short distances electrically, at low cost
and without pollution, and long distances using fossil fuel, avoiding the need to frequently recharge. These
vehicles also have regenerative braking, which captures some energy that would be wasted as braking
heat. They cost somewhere in the middle between affordable (short range) and expensive (long range) fully
electric cars. The drawback of plug-in hybrids is a complicated engine requiring maintenance, petrol
refueling costs, air pollution, and engine noise.

The fossil fuel engine will either help the electric motor turn the wheels (“parallel PHEV”) or only recharge
the battery (“series PHEV”) but some can do both. Most have very small batteries that don’t drive far
electrically. As battery prices drop, plug-in hybrids will be replaced by full battery electrics.

WHarTt we usebD TO Callt HYBrbDs Mo Ltonager counT

Cars such as the non-plug-in Toyota Prius Hybrid found in this country over the past decade are
different—they can not be plugged into an electric socket to recharge. They can only fill up on petrol, and
use the petrol engine and regenerative braking to recharge a small battery that gives a short (1-2 km)
electric range. A plug-in vehicle has many more benefits.

WHaT aBOUT HYDIroGgem?

There has been an ongoing debate about whether the long-term future of cars would use hydrogen fuel
cells or stored electricity (i.e. batteries). While hydrogen vehicles can recharge quickly and drive long
distances, the challenge is that hydrogen is made by splitting it out of natural gas (which releases
greenhouse gases) or water (which requires vast amounts of electricity) and the hydrogen then needs to be
pressurised, stored, and transported, even though the vehicle still has an electric motor. Battery electric
cars by contrast are safer (no explosive gas), simpler, use less energy, and it is a quarter of the cost to
generate electricity, send it through the electrical grid, and recharge batteries. Hydrogen cars are not sold
here, and are very limited globally.™
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COMMON eLecCTriC cars IN New zeatanpb™

Car (and if battery electric or plug-in hybrid) Seats | Electric Battery | 0-100, Fast Cost ($000) #in NZ
Range (kwh) | Power Charge | used - new SLaoSr:th)
Nissan Leaf (Fully electric) 5 2011-17 models: 9-10 secs |Yes $10k - $65k used |3385
117 km 24 80kW 110hp
135 km 24 (Used imports from  [(+132)
172 km 30 note'® Japan & UK are
abundant. Also
2017-18 models: . available new late
243 km 40 8 secs 2018)
~350 km (2018) |60 110kW 147hp
4 Generation 1: 7 secs Yes $40 - $85k 415
130km 22 (131 BEV)
Generation 2: .
183 km 33 125kW (but is an
(168hp) optional -
extra) (+25)
(+116 km petrol
range if plugin
hybrid)
Nissan e-NV200 (Fully Electric) 2,5,0or |121 km 24 11 secs Yes $20k+ 269
L r 194 km 40
m 80kw (Imports only.) (+17)
‘ (110hp)
40kWh version:
imported price TBC.
219 km 28 10 secs Yes $60k 250
(240 BEV)
(Or, if PHEV, then
47km electric 88 kW
range + hundreds (118 hp) (+10)
of km petrol
range)
5 416 km 75 4.2 Yes $113k + optional {230
to or or upgrades
(plus 2 |507 km 100 2.7 secs (+21)
kids as (Ludicrous (Buy from NZ section
option) upgrade) of www.tesla.com)
568 kW
(762 hp)
5,6, or (383 km 75 5.2 Yes $129k+ optional 151
or or or upgrades
465 km 100 3.1 secs (+24)
(Ludicrous (Buy from NZ section
upgrade) of www.tesla.com)
568 kW
(762 hp)
100 km 16 13 secs Yes $12k+ 80
49 kKW (No longer sold new; |(+4)
(66 hp) import only.
The Peugeot is
higher spec.)
Generation 1: 10 secs Yes $40 - 62k 77
133 km 24
Generation 2: 8151k5VX (+8)
201 km 36 (115 hip)

* Costs from TradeMe & aa.co.nz/cars/buy-sell/new-cars/new-car-prices/. Electric Range is U.S. EPA from fueleconomy.gov, unless stated otherwise.
"5 The 30kwh sized battery for the Nissan Leaf is potentially aging quicker than expected: flipthefleet.org/2018/30-kwh-leafs-soh-loss/
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