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O
utline

•
P

hysical properties of the E
lectricity Industry

•
O

bjectives &
 im

plem
entation of E

lectricity
Industry R

estructuring

•
S

tructure and key param
eters of the

A
ustralian E

lectricity Industry
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T
he electricity industry conversion chain

prim
ary

energy
form

s
e.g:

coal, gas
renew

able

electrical
energy
in the
t&

d
netw

ork

end-use
energy
form

s
e.g: 
light,
heat,

m
otive

pow
er

pow
er

stations
end-use

equipm
ent

energy losses &
 external im

pacts

Electrical equipm
ent providers
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K
ey issues for

the electricity industry

•
P

art of the stationary energy sector:
–

In com
petition w

ith other energy vectors

•
S

ignificant externalities:
–

E
nvironm

ental &
 social

•
H

as becom
e an ‘essential good’

•
C

haracteristics of electricity:
–

A
 high quality, secondary energy form

:
•

E
xpensive but flexible to m

ake, transport &
 use

–
S

pecific physical properties
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•
S

pecific properties of electrical energy:
–

N
o cost-effective storage of electricity

–
Instantaneous transm

ission &
 distribution

–
E

nergy flow
s according to netw

ork law
s:

•
F

rom
 all generators to all consum

ers

•
Im

plications:
–

S
upply &

 dem
and m

ust balance at all tim
es:

•
A

ctive dem
and-side participation im

portant

–
E

lectrical continuum
 - pow

er station to end-use
•

C
annot assign energy from

 a particular pow
er station

to a particular consum
er:

–
‘pool’ rather than ‘bilateral’ physical trade

–
G

enerator, N
etw

ork &
 E

nd-use equipm
ent roles

not clearly separable
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O
bjectives for industry restructuring

•
Im

prove econom
ic efficiency by introducing

com
petition &

 facilitating new
 entry:

–
A

ssum
es liquid m

arkets &
 sound legal environm

ent

•
E

nhance accountability to end-users &
 society

through ‘custom
er choice’

–
A

ssum
es “inform

ed” decision m
aking by end-users

•
Im

plem
ent a m

arket-based approach to social &
environm

ental externalities:
–

A
ssum

es political w
ill to regulate non-m

onetary im
pacts

•
R

elease governm
ent funds by asset sales:

–
C

reates a m
oral hazard for politicians
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T
ransitions in structure &

 role
(these m

ay take decades to com
plete)

S
tarting point:

•
M

onopoly generation

•
M

onopoly netw
ork

•
P

assive consum
ers

•
R

egulated tariffs

•
E

xternality controls

•
Intrusive regulation

E
nd point:

•
C

om
petitive generation

•
C

ontestable netw
ork

•
A

ctive consum
ers

•
R

isk-sharing contracts

•
E

xternality values

•
Incentive regulation
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C
hallenges in E

lectricity Industry
R

estructuring
•

N
ature of electrical energy:

–
E

phem
eral, due to lack of cost-effective storage:

•
F

ragility of quality of supply prevents full deregulation

–
F

ungible across an unconstrained netw
ork:

•
S

hared responsibility for supply availability &
 quality,

netw
ork losses and operating constraints

•
Large &

 sm
all, supply &

 dem
and sides not separable

–
E

ssential good (equity &
 com

m
ercial issues):

•
P

olitics of retail prices, supply availability &
 quality

•
E

nvironm
ental im

pact:
–

G
H

 em
issions, acid rain &

 nuclear w
astes
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S
ocial policies &

 priorities

T
rading in electricity:-

an abstraction from
 reality

P
hysical electricity industry

A
ncillary

services

E
ngineering m

odels

M
ain com

m
ercial m

arkets

E
conom

ic m
odels

E
xternalities
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T
im

eline for electricity trading
(requires active dem

and-side participation)

Financial instrum
ent (FI)

trading &
spot m

arket projections

ancillary service
“actuation m

arkets” 
for period t

forw
ard-looking

ancillary service
(A

S) “acquisition
m

arkets”

ancillary service
“actuation m

arkets”
for period t+1

Spot m
arket

for period t
Spot m

arket
for period t+1

tim
e

spot
period t

spot
period t+1

increasing uncertainty

P
hysical issues

C
om

m
ercial issues
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E
lectricity industry structure in S

E
 A

ustralia

G
en 1

G
en 2

G
en X

G
eneration
S

ector:-
large

generators

G
en 3

T
ransm

ission
S

ector

N
S

W
V

ictoria
S

outh A
ust.

Q
ueensland

&
 possibly

T
asm

ania

T
ransm

ission
S

ector

N
S

W
V

ictoria
S

outh A
ust.

Q
ueensland

&
 possibly

T
asm

ania

E
lectricity F

inancial instrum
ent

&
 R

E
C

 (em
ission) trading

D
istributor 1

D
istributor 2

D
istributor Y

D
istribution
sector

E
lectricity

M
ulti-region
N

ational
E

lectricity
M

arket
(N

E
M

)

Intentions
offers &

paym
ents

R
etailer Z

R
etailer 2

R
etailer 1

R
etail

sector

Intentions
bids &

paym
ents

T
x netw

ork
pricing

T
x netw

ork
pricing

N
etw

ork
access

E
nd-use

E
quipm

ent
&

D
istributed

resources
E

lectricity

E
nd-use
sector

C
ontestable

custom
ers

F
ranchise

custom
ers

R
etail

M
arkets

E
m

bedded
generators
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S
tates participating in the

N
ational E

lectricity M
arket

(N
E

M
)

• Q
ueensland

• N
ew

 S
outh W

ales &
 A

C
T

• V
ictoria

• S
outh A

ustralia
• T

asm
ania (on connection

   to the m
ainland)

N
E

M
 regions are indicated, and their

boundaries need not be on state borders
(e.g. tw

o regions in N
S

W
)

Q
ueensland w

as expected to have 3 N
E

M
regions, but transm

ission augm
entation

is rem
oving the associated flow

 constraints
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C
O

A
G

 restructuring process

•
1990-2:
–

C
O

A
G

 agreed to consider reform
 (1990)

–
Industry C

om
m

ission report (1991):
•

P
oor investm

ent decisions:- excess capacity

•
E

xcessive staff levels

•
C

ross subsidies in electricity pricing

•
R

ecom
m

ended a com
petitive ‘national grid’

–
N

ational G
rid M

anagem
ent C

ouncil form
ed:

•
Im

plem
ent C

O
A

G
 policy on electricity restructuring

–
N

ational G
rid P

rotocol, F
irst Issue (D

ec 1992)
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C
O

A
G

 restructuring process
•

1993
–

N
G

M
C

 ‘P
aper trial’:

•
Interconnected regional pools:

–
Including netw

ork losses &
 interconnector

constraints

•
C

entralised com
m

itm
ent, capacity contracts, C

F
D

s

•
1994-98:
–

D
evelopm

ent of N
ational E

lectricity C
ode

–
N

E
M

1 com
m

enced M
ay 1997 (N

S
W

 &
 V

ictoria)

–
Q

ueensland m
arket com

m
enced N

ov 97

–
N

E
M

 com
m

enced 13 D
ecem

ber 1998
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S
W

 restructuring process

•
1992-93:
–

G
overnm

ent P
ricing T

ribunal (G
P

T
) created:

•
Independent regulator (later to becom

e IP
A

R
T

)

–
P

acific P
ow

er com
m

ences internal E
LE

X
 m

arket:
•

T
herm

al generators bid one day ahead:
–

start-up price, fixed run price, 4 increm
ental prices

•
H

alf-hourly prices for a single node pool set one day
ahead

–
G

P
T

 m
ade first determ

ination of the B
S

T
 (1993)
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S
W

 restructuring process
•

1994-97:
–

P
acific P

ow
er restructured &

 corporatised to give:
•

T
hree generation com

panies
•

O
ne transm

ission com
pany

–
N

S
W

 E
lectricity S

upply A
ct, 1995:

•
W

holesale electricity m
arket (com

m
enced M

ay ‘96)
•

R
estructuring of distribution industry:
–

S
ix distributor/retailers form

ed by m
erging 25

distributors (currently under review
)

–
Licence-based regulation for distributors &

 retailers

–
N

E
M

1 com
m

enced M
ay 1997

•
S

avings of ~
$1000 M

/yr, 1993-1997
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V
ictorian restructuring process

•
1992:
–

S
E

C
V

 develops V
icP

ool 1 &
 2 proposals:

•
based on bilateral contracting

–
N

ew
 V

ictorian governm
ent instigates restructuring

•
1993:

–
S

E
C

V
 split into:

•
G

eneration

•
T

ransm
ission

•
D

istribution /R
etail

–
E

S
I R

eform
 U

nit created
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V
ictorian restructuring process (ctd)

•
1994-97:

–
O

ffice of R
egulator-G

eneral created (1994):

•
Independent regulator

–
V

icP
ool (evolving design, 1994-1997)

•
half-hour prices initially set one w

eek ahead

–
F

ive distributors created (1994)

–
T

ransm
ission S

plit into (1994):

•
P

ow
er N

et V
ictoria and V

ictorian P
ow

er E
xchange

–
F

ive generation businesses created (1995)

–
A

sset sales (1995-1997)
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R
esults of V

ictorian asset sales
A

sset
      Type

A
U

D
 x 10

9

U
nited Energy

distributor/retailer
1.55

Solaris 
distributor/retailer

0.95
Eastern Energy 

distributor/retailer, rural
2.08

Pow
ercorp 

distributor/retailer, rural
2.15

Citipow
er 

distributor/retailer
1.60

Y
allourn W

 PS
1450 M

W
 brow

n coal, 1974
2.43

H
azlew

ood PS 
1600 M

W
 brow

n coal, 1970
2.35

Loy Y
ang B PS 

500 M
W

 brow
n coal, 1993

1.00
Loy Y

ang A
 PS

2000 M
W

 brow
n coal, 1986

4.85
Total pow

er stations
5550 M

W
 brow

n coal
11.6

These brow
n coal pow

er stations earned approxim
ately A

U
D

 1.1 x 10
9 from

energy sales in the year ending June 1995 (prior to subtracting operating costs)
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E
lectricity Industry contribution to A

ustralia’s G
D

P
(99/00 ~

 $10B
 pa V

alue A
dded or ~

1%
 of G

D
P

; 8.6M
 custom

ers)
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International com
parison of

industrial electricity prices
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D
irect em

ploym
ent

in the electricity industry
(S

ource: E
S

A
A

, 1988)
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K
ey characteristics of the A

ustralian
electricity industry in 2001

(S
ource: E

S
A

A
, 1999, 2001, 2002)

•
S

tructure:
–

~
20 large generating com

panies w
ith in addition:

•
Independent pow

er producers ~
 10%

 of capacity

–
7 transm

ission &
 ~

15 distribution com
panies

–
A

bout 30 retailers &
 8.6 m

illion custom
ers

•
E

lectricity statistics:
–

Installed generating capacity ~
 42 G

W
–

A
nnual sales (00/01) ~

 173,000 G
W

H
•

T
o ~

8.6 m
illion custom

ers

–
P

rices fell 36%
 in real term

s, 1985 - 2000
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Interstate electricity links &
 m

ajor gas pipelines
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C
apacity &

 energy sales (G
W

h/yr) for 00/01
W

ith T
asm

ania, N
E

M
 w

ould cover over 90%
 of all electricity sales

(E
S

A
A

, 2002)

V
ictoria

~
7.9 G

W

~
38,400 G

W
h/yr (22%

)

S
outh A

ustralia

~
3.1 G

W

~
11,400 G

W
h/yr (7%

)

N
ew

  S
outh W

ales &
 A

C
T

~
16 G

W

~
63,000 G

W
h/yr (36%

)

T
asm

ania

~
2.5 G

W

~
9,500 G

W
h/yr (6%

)

W
estern A

ustralia

~
3.3 G

W

~
12,000 G

W
h/yr (7%

)

N
orthern T

erritory

~
0.5 G

W

~
1,500 G

W
h/yr (1%

)

Q
ueensland

~
8.8 G

W

~
37,300 G

W
h/yr (21%

)
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N
etw

ork businesses

V
ictoria

S
P

I P
ow

ernet

A
G

L E
lectricity, C

itiP
ow

er,
P

ow
ercor, T

X
U

, U
nited

E
nergy

S
outh A

ustralia
E

lectraN
et S

A

E
T

S
A

 U
tilities

N
ew

  S
outh W

ales &
 A

C
T

T
ransgrid

E
nergyA

ustralia, Integral
E

nergy, C
ountry E

nergy

A
ustralian Inland E

nergy

A
ctew

A
G

L

T
asm

ania
T

ransend

A
urora E

nergy

W
estern A

ustralia
W

estern P
ow

er

N
orthern T

erritory
P

ow
er &

 W
ater A

uthority

Q
ueensland
P

ow
erlink

E
nergex, E

rgon E
nergy
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G
eneration businesses

S
outh A

ustralia
A

ustralian N
ational P

ow
er

N
R

G
 F

linders, O
rigin

E
nergy, O

sborne
C

ogeneration, T
X

U
T

orrens Island, A
G

L

N
ew

  S
outh W

ales &
 A

C
T

M
acquarie G

eneration, D
elta

E
lectricity, E

raring E
nergy,

N
ational P

ow
er, S

ithe
E

nergies, S
M

H
E

A

T
asm

ania
H

ydro T
asm

ania

W
estern A

ustralia
W

estern P
ow

er

N
orthern T

erritory
P

ow
er &

 W
ater A

uthority

Q
ueensland

C
S

 E
nergy, S

tanw
ell,

T
arong E

nergy, E
nertrade,

O
rigin E

nergy, Intergen

V
ictoria

Loy Y
ang P

ow
er, Y

allourn
E

nergy, H
azelw

ood P
ow

er,
E

dison M
ission E

nergy,
A

E
S

 T
ranspow

er, S
outhern

H
ydro, E

nergy B
rix, D

uke
E

nergy, A
G

L
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E
lectricity generation by fuel type
(G

W
H

/yr) 1999/00 (E
S

A
A

, 2001)
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 S

now
y

N
T
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V
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n

o
w

y



A
ustralia’s R

estructured E
lectricity Industry #29

©
 H

. O
uthred 2002

E
lectricity consum

ption by class
(G

W
H

/yr) 1999/00 (E
S

A
A

, 2001)
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T
o
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l

O
th

e
r

R
e
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e

n
t

N
T

T
a

s S
A

W
A

Q
ld V

ic
N

S
W

&
A

C
T

N
T

T
as

S
A

W
A

Q
ld

V
ic

N
S

W
&

A
C

T

R
esidential consum

ption
is 30%

 of A
ustralian total

(higher %
 in S

A
, low

er in T
as)
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N
E

M
 generators in order of operating cost

(srm
c) &

 generator C
O

2 coefficients
N

SW
/V

ic/SA
 

(one 
node 

approxim
ation)
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0
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D
em

and 
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W
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srm
c ($/M

W
h)

CO
2 t/M

W
h x 100
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S
hares of electricity generation

&
 related em

issions, 1990-99
 (w

w
w

.g
reen

h
o

u
se.g

o
v.au

/in
ven

to
ry, 2001)
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ffect of C
O

2 trading (or taxes)
on N

E
M

 m
erit order

N
SW

/V
ic/SA

 
(one 

node 
approxim

ation)
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Introduction of retail com
petition

•
S

tates participating in N
E

M
 have introduced

retail com
petition to varying degrees:

–
C

ontestable end-users choose a retail supplier
•

Initially applied only to largest end-users

•
E

xtended progressively to all end-users in N
S

W
 &

V
ictoria

•
A

ustralia has ~
8 m

illion residential &
 sm

all
com

m
ercial end-users in total
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R
etail price reductions 92/93-96/97

(%
 in real term

s) 
(E

S
A

A
, 1999)

0 5 10 15 20 25 30

N
S

W
V

ic
Q

ld
S

.A
.

A
u

st A
ve

R
esid

en
tial

C
o

m
 &

 In
d

'l
O

verall
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C
om

m
ents on retail price trends

•
R

etail prices initially fell in all states
–

B
usiness benefited m

ore than residential

•
N

S
W

 achieved the greatest price reductions:
–

O
verall and in each category

–
W

hile the E
S

I is still publicly ow
ned

•
V

ictorian residential consum
ers saw

 sm
aller

price reductions than in other states:
–

Y
et to see a price benefit from

 privatisation
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C
onclusions on restructuring

•
R

estructuring com
m

enced in the early ‘90s
–

O
ne decade to date &

 yet to be com
pleted:

•
7 M

illion residential consum
ers yet to becom

e fully
contestable (~

 30%
 of energy sold)

•
E

xtent of disaggregation varies by state:
–

S
om

e concerns about adequacy of com
petition

•
O

nly V
ictoria has fully privatised utilities:

–
A

n intensely political issue

•
85%

 energy from
 coal-fired pow

er stations:
–

H
igh greenhouse im

pact (particularly brow
n coal)


